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cnenuansHocT 38.02.06 OunaHce! (npuka3 MuHucTepcTBa 0Opa3oBaHust U Hayku Poccuiickoit denepannu ot
05.02.2018 1. Ne 65)
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PaGouast mporpamma cocraBiieHa Ha OCHOBE paboded MporpaMMbl YKa3aHHOW JTUCIMIUIMHBI, YTBEPKICHHOW B
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oOpa3oBanusi, AedcTByoIMX B Puimane (enepaqbHOro rocylapCTBEHHOTO OIOIKETHOro 00pa30BaTEIbHOTO

YUpeXIeHUs BBICIIEro oOpazoBaHus "PocToBCKHii TOCyIapcTBEHHBIN SKOHOMUYeckuit yHuBepcuter (PUHX)" B
r. MuiepoBo PoctoBckoit o61actu

[Iporpammy cocrasui(n): IlpenonaBatens Komuccaposa A.E.; IlpenonaBatens Cypuun A 5.

IIpencenarens LIIMK: Bonasipesa 11.B.

Paccmotpeno Ha 3acenannu LMK ot 25.03.2025r. nporokoi Ne 4



1. HEJIX OCBOEHUA JUCHUTIJINHBI

1.1|-popmupoBanue y CTyJEHTOB NPEICTABICHUSI O XUMHYECKOH COCTABIIIONIEH €CTECTBEHHO-HAYYHOM KApTHHBI MUPa KaK
OCHOBBI NIPHHATHS PELICHUH B )KU3HEHHBIX U IPOU3BOACTBEHHBIX CUTYallUsIX, OTBETCTBEHHOTO MOBEJCHUS B IIPUPOIHOM
cpene.

2. MECTO JJUCIHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbLHOMW TPOTPAMMBbI

Iuk (pasger) OOIT: lova

2.1|TpeGoBaHus K NpeIBaPUTEILHOI MOATOTOBKE 00yYaIOIIerocs:

2.1.1|V3yueHne yueOHON TUCHHUIUTNHBI « XUMHSD) 0a3UpyeTCs Ha 3HAHUSIX 00yJaIOMINXCS,TOTYUYCHHBIX TIPU U3YYCHUH
OHOJIOTHH, XUMUH,(PU3KKH, Teorpadi B OCHOBHOH IIIKOJIE.

2.2|IMCOMIUIHHBI H IPAKTHKH, VISl KOTOPBIX 0CBOEHHUE JAHHOI JUCIHILIHHBI (MOIYJIs1) HE0OX0IUMO KaK
npeauiecTBylolee:

3. TPEBOBAHUSA K PE3YJBbTATAM OCBOEHUSA TN CITUITJIMHBI

3.1 3narnb

- HanOoJiee BayKHBIE OTKPHITHS U JOCTKEHHS B 00JIACTH XMMUH, TIOBIHSBIINE Ha YBOIIOLIIO PEICTaBICHHUH O IPpUpoIe, Ha
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

- OCHOBHbIE 3aKOHBI XUMHHU: COXPAHEHHUsI MacChl BELIECTB, IOCTOSHCTBA COCTABA, IEPUOTUUECKUI 3aKOH;

- 0OBSICHEHHSI OKPYKAIOIIUX SBJICHUH C TOYKH 3PEHUSI XUMHH, CIIOCOObI COXpaHEeHUs 30pOBbs, 00ecriedeHus: 6€30MacHOCTH
KHU3HENISSITENFHOCTH, OEPEKHOT0 OTHOLICHHS K IIPHPO/IE, PAIHOHAIFHOTO MPUPOJONIOIB30BaHMS;

- Ba)KHEHIIIE BEUIECTBA U MaTepHabI;

- HE3aBUCHMO OT NPO(eCCHOHANBHON AEATETBHOCTH, pa3indaTh (GakThl H OLEHKH;

- UMeTh CHOPMHUPOBAHHOE ITPEJICTABICHUE O HAYYHOM METO/IC MO3HAHUS MPUPOIbI M CPEACTBAX U3YyUCHUSI METaMHUpa, MAKpOMHUPA U
MHUKPOMHPA,;

- IpUeMbl HaOJIIOJICHUH, OTIBITOB, UCCIICIOBAaHUN U OLIEHKU JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTAaTOB.

3.2 Ymerhb

- Ha3bIBaTh N3Y4YCHHBIC BEIICCTBA 11O ((TpHBHaHbHOﬁ)) HIIn MC)KI[yHapOZ[HOﬁ HOMCHKIJIATYpE;

- ONPEEIIATh: BAJCHTHOCTD U CTEIICHb OKHCIICHUS XUMUYECKUX 3IEMEHTOB, THII XUMHUYECKOW CBS3HM B COCAMHCHUSIX, 3apsiil HOHA,
XapakTep Cpeabl B BOAHBIX pacTBOpaxX, OKUCIUTEIb, BOCCTAHOBUTCIIb,

- XapaKTepH30BaTh: SJIEMEHTHI MaJIbIX [IEPHOIOB IO UX MOJOKCHHIO B cucTeMa Menpeneesa J[. 1., o0mme XuMHUYeCKie CBONCTBA
METaJIOB, HEMETAJIOB, CTPOCHHE U XMMHUYECKHE CBONCTBA OPTraHMYECKUX COCTMHCHUIN;

- BBIIIOJHATD XMMHYECKHE SKCIICPHMCHTBL;

- IPOBOJUTH CAMOCTOSITEJIbHBINM OMCK XUMUYECKON HHPOpMaLuH;

- OOBSICHSTH XUMUYCCKUE ABICHHS, IPOUCXOSIINE B IIPUPOJIE, B OBITY M Ha IIPOU3BOICTBE;

- ONpeaACiIATh BOSMOXKHOCTHU IMPOTECKAHUA XUMHUYCCKUX npeBpameHMﬁ;

- SKOJIOTUYECKH IPAMOTHO BECTH B OKPY)KAIOLIEH cpele;

- 6e30macHo 00pamaTbesi C TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMU;

- OLICHUBATH JOCTOBEPHOCTh XUMHUUYECCKON HH(HOPMALINH, OCTYIAOIICH U3 Pa3HBIX HCTOYHHKOB,

- UCITIOJIb30BAaTh TCXHOJOIMYCCKHUE NJOCTHKCHHA B XUMHHU JJIs1 ITOBBILLICHUA CO6CTBCHHOFO HUHTCIJUICKTYAaJIbHOI'O Pa3BUTHA B
BBIOpaHHOH MPO(ECCHOHATBHON AESTEINEHOCTH.

3.3 Baagern

HCTIOJIb30BaTh PA3JIMUHbIC HICTOYHUKH MHQOPMAIMH AJIS IOATOTOBKH COOCTBEHHBIX PabOT, KPUTHYECKH OTHOCUTHCS K COOOIICHHUAM
CMU, coneprxamiuM HayqyHYI0 HH()OpMAIHIO;

- HAyYHBIMH METO/IaMH MO3HAHUS MPUPOJIbI M CPEACTBAX U3YyUCHUSI MEraMHpa, MaKpOMUpPa U MUKPOMHUPA

- YMEHUSMH U HaBbIKAMHU Pa3IMYHBIX BUJIOB [T03HABATEIILHON EATEILHOCTH JJISl U3YYEHUsI Pa3HbIX CTOPOH OKPY’KAIOIIEro
€CTECTBEHHOTO MHpa;

- IprueMaMHy HaOJIOICHUH, OTIBITOB, HCCIICAOBAHUN U OLIEHKH JIOCTOBEPHOCTH HOJTYYEHHbIX Pe3yJIbTaTOB;

- 3HaHUSIMH O Han0O0JIee BAXKHBIX OTKPBHITUSAX M JOCTIKCHUAX B 00JIaCTH XMMHUH, IOBJIHSBIINX HA DBOJIOLHUIO TPEACTABICHUN O
MIPUPOJIE, Ha Pa3BUTHE TEXHUKH U TEXHOJIOTHII.

- IOHSATUHHBIM arrapaToM XUMHUHU, IMMO3BOJIAIOIINM I[MO3HaBaThb MUP, Y4aCTBOBATh B JUCKYCCHUAX IO €CTCCTBCHHOHAYYHBIM BOIIPpOCaM,

4. CTPYKTYPA U COJEPKAHUE JUCIHUAIIIMHBI (MOLY.JIs5T)

Kon HaumenoBanue pasnenoB u TeM /Bujg | Cemectp /| UacoB | Komneren- | Jlutepatypa IIpumeuanue
| sapaTud 3apgaTusa/ Kvpc 107011

Paznen 1. Heoprannueckasi Xxumust
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Beenenne. Xumuueckas KapTHHA MUPa
KaK COCTaBHAas 4acTh
€CTECTBEHHOHAY4YHOI KapTHHBI MHpa.
Poiib XuMHH B )KU3HU COBPEMEHHOTO
oOmecTna.

Tema 1.1. CoBpeMeHHas MOJENb
crpoenust aroma. CHMBOJIMUECKHN SI3BIK
XUMHH. XUMHUYECKUH IEMEHT.
DJeKkTpOoHHask KOHGHUTYpALHs aToMa.
Knaccugukanus XuMHUECKUX 3JIEMEHTOB
(s-, p-, d- smemenTs). BaeHTHBIE
3NIEKTPOHBI. BaJeHTHOCTH. DeKTpOHHAs
MIPUPO/Ia XUMUIECKOH CBSI3H.
OJIeKTpOOTPHLIATEILHOCTb. BHIbI
XMMHYECKOH CBS3M (KOBaJIEHTHAS,
HOHHAsl, METaJNINYECKasi, BOJOPOIHAS) U
crocoObl ee oOpazoBanus /JIek/

J1.1J11.2
J2.1
2132

1.2

IMpaktudeckas padora Ne 1. OnpeneneHue
CTENEHH OKHCIICHUS 3JIEMEHTOB B CJIOMKHBIX
BemecTtBax Ha ocHoBe [ICXD. Pemenne
MPaKTUKO-OPHEHTHPOBAHHBIX
TEOPETUIECKUX 3aJaHui Ha
XapaKTepH3alU0 XUMHYECKHIX 3JIEMEHTOB
«Meramaeckue / HeMeTaUTHdeCKre
CBOWCTBA, AJIEKTPOOTPHUIIATEIILHOCTh
XHUMHYECKUX DJIEMEHTOB B COOTBETCTBHH C
UX DJICKTPOHHBIM CTPOCHHEM H
TMIOJIO’KEHUEM B MEPHOANIECKOI cucTeMe
XUMHYECKUX daeMeHToB JI.1.
Memnneneesay /TIp/

J1.1J11.2
Jd2.1
0192

13

Tema 1.1. Ileproanyeckas cucrema
xumudeckux sneMentoB JI.1. Menneneena.
®usnueckuit cmeici [lepuoanyeckoro
3akoHa JI.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XMMHYECKUX DJIEMEHTOB, 00pa3yeMbIX HMHU
MPOCTHIX M CIIOXHBIX BEUIECTB B
COOTBETCTBHH C TOJIOKCHUEM
XUMHUYECKOTro 3nemMenTa B [leproamaeckoit
cucteme. MUpOBO33pEHUECKOE U HAYYHOE
3HaueHue [lepuoanueckoro 3akona J1.1.

Menneneesa. [Ipornossr [I.11. Menneneesa.

OTKpBITHE HOBBIX XMMHYECKHX 3JIEMEHTOB.
/JIex/

JJ1.1J11.2
Jd2.1
0192

1.4

IIpakTuyeckas pabota Ne 2.PacueTnsie
3aJa4M Ha HaX0XKACHHE OTHOCHUTEIBHON
MOJIEKYJISIPHOM MAacChI, OIIpe/IesIeHNe
MacCOBOM JTOJIM XUMHUYECKHUX JIEMEHTOB B
CJIOXKHOM BemiecTse. PacueTsl mo
YpaBHEHHSIM XHMHUYECKUX PEaKIuii ¢
HCITOIB30BaHUEM MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) ra30B, KOIHMIECTBA
Bemectsa /Ip/

J1.1J11.2
Jd2.1
0132
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Tema 1.2. BemectBo. KauectBeHHsbli 1
KOJINYECTBEHHBIN COCTAB BEILECTBA.
BemecTBa Monexynsipaoro u
HEMOJICKYIISIPHOTO CTpoeHHUs1. [IpuauHEI
MHOT000pa3usl BEIECTB: H30METPHS,
roMoJiorus, autotrponus. OCHOBHbIE
KOJIMYECTBEHHbIE 3aKOHBI B XUMHHU H
pacyeThl M0 ypaBHEHUSIM XUMHIESCKUX
peaxuuii. Mo Kak eTUHHUIA KOJTMYeCcTBa
BemiecTBa. MousipHast Mmacca. 3aKOHbBI
COXPaHEHUS] MacChl M YHEPTHHU. 3aKOH
ABorajipo. MonspHslit 00beM ra3os.
OtHOCHUTeNbHAS ITIOTHOCTH I'a30B.
IIpocteie u cnoxuble BemecTBa. OCHOBHbIE
KJIaCChI CIIOYKHBIX BEIIECTB (OKCHBL,
THIPOKCHUJIBI, KUCIIOTBI, COJIH).
B3anMocBs3b HEOPTaHUYECKHUX BEIIECTB.
ArperaTHble COCTOSIHUS BEIIECTBA.
Kpucranmyeckue n amopdHbIe BelecTsa.
THIIBI KPUCTAIUTHYECKHUX PEIIETOK
(aroMHas1, MOJIEKYJISIpHAsT, HOHHAS,
METaJTTNYeCKas ). 3aBUCUMOCTD
(u3HYEeCKUX CBOMCTB BEIECTBA OT THIIA
KPHCTAJUTMYECKOH pereTK. 3aBUCMOCTh
XHMHYECKOH aKTHBHOCTH BEIIECTB OT BHIA
XAMHYECKOU CBS3U U THUIIA
KpHUCTATHYEeCKON pemeTku. [IpuauHel
MHOroo0pa3us Bemiects /JIex/

J1.1J11.2
J2.1
2132

1.6

Tema 1.3. Xumuueckue

peaknuu. Knaccudukaiiust u THITBI
XAMHYECKUX PEaKIUii ¢ yyacTHEM
HEOPTraHWYECKUX BEIIECTB. Y paBHCHHUS
OKHCJIEHUS-BOCCTaHOBJIEHUA. CTEleHb
okucaenus. OKMCINTETDb U
BOCCTaHOBUTEND. OKUCITUTEILHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUH B IPUPOJIE,
MPOU3BOJICTBEHHBIX MPOIECCAaX U
JKU3HEESATEIIBHOCTH Opranu3MoB /JIex/

J1.1J11.2
J2.1
0192

1.7

IIpakTuyeckas padora Ne 3. CocTaBieHue
YpaBHEHUHU peaklUuil COeMHEHUS,
pasnokeHus, 3aMeICHUs, 0OOMEeHa, B T.4.
peaxiuii ropeHusi, OKACICHHUS-
BoccTaHoBjIeHUs. COCTaBIICHUE U
YpaBHHBAaHHE OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIMi METOIOM
aneKTpoHHOTro Oananca. /IIp/

J1.1J11.2
J2.1
0132

1.8

Tema 1.3. Xumuueckue peakuuu. SInenus,
MPOUCXOASIINE IPU PACTBOPEHHH BEILECTB
— aucconyanus, ruaparanus. Yucroie
BEIIEeCTBa U cMecH. VICTUHHBIE pacTBOPHI.
Crnoco0bl BEIpaXXeHHs KOHIICHTPaluH
pacTBOPOB: MaccoBas A0JIsI PACTBOPEHHOTO
BelecTBa. Juccouarys 3IeKTpOoIUTOB B
pactBopax. /lucrepcHble CUCTEMBI U X
KJ1acCU(UKALUs: KOJUIOUAHBIE CUCTEMBI,
3MYJIbCHUU U CYCHIEH3HUHU. 3011 (B TOM 4HCIIe
a’po30iu) U renu. Teopust
3JIEKTPOIUTHIECKON Aucconanni. VIoHBI.
DJNEeKTPOJINUTHI, HEAIEKTPOJIUTHL. Peakiyn
MOHHOTO OOMEHa B BOIHBIX PaCTBOPAX.
Cpelna BOOHBIX PaCTBOPOB: KHCIIas,
HeHTpanbHas, menounas. ['uaposms. /Jlex/

J1.1J11.2
Jd2.1
0132




1.9

[Mpaktuueckas padora Ne 4. CocraBieHue
peakuuii HOHHOTo 0OMeHa myTemM
COCTaBJICHHS MX IIOJHBIX U COKPAIEHHBIX
WOHHBIX ypaBHEHHH. KUCIOTHO-OCHOBHBIE
peakiyu. 3a1aHus Ha COCTaBICHUE HOHHBIX
peaxuuii,onpenenenue pH cpensl. Pemenune
ypaBHeHHH Tuapoim3a conei. /TIp/

J1.1J11.2
J2.1
2132

1.10

Tema 1.3. Xummueckue peakuun. CKOpOCTh
peakuuu, ee 3aBUCUMOCTh OT Pa3IM4HbIX
(haKTOpPOB: IPUPOABI PEArUPYIOIINX
BEIIECTB, KOHLIEHTPAIUU pearupyromunx
BEILIECTB, TEMIEPATYPHI U ILTOLIAIH
PEeaKuMOHHOW MOBEPXHOCTH. TeruioBbie

3¢ dEeKThl XUMHYECKUX peakiui. JK30- U
3HJOTEPMUYECKUE, PEAKIIHUY.
OO6patumMocTh peakiuid. XUMHUECKOe
PaBHOBECHE U €TO CMEILEHUE O]
JeWCTBUEM Pa3INIHBIX (haKTOPOB
(KOHIIEHTpalLUs peareHTOB WK NPOIyKTOB
peakIyy, TaBjeHue, TeMIeparypa) Juis
CO3JIaHHS ONITUMAJIbHBIX YCIOBUM
MPOTEKAHUSI XUMHYECKUX ITPOLIECCOB.
IIpunnun Jle Hlatense.

. 1JTex/

J1.1J11.2
J2.1
2132

111

IMpaxTudeckas pabora Ne 5. Pemenue
HPaKTHKO-OPUEHTHPOBAHHBIX 3aIaHUH Ha
npuMeHeHue npuHnuna Jle-Ilarense st
HaXOXKICHUSI HAIIPABJICHHUS CMEILICHUS
paBHOBECHUSA XAMHYECKOM peakuu u
aHaaM3 GakTopoOB, BIMSIOMINX Ha
CMCIICHNEC XUMHUYECKOTO paBHOBECUSL
CocrapieHue peakiyii HOHHOro oOMeHa,
onpenenenue PH cpenpr. /TIp/

J1.1J11.2
J2.1
0132

1.12

Tema 1.4. Mertajuibsl. D1€KTPOXUMHUYECKUI
psAn HanpsbkeHud MetaiuioB. Oomue
(u3nyuecKue 1 XMMHYECKUE CBOMCTBA
MeTtauioB. CriocoOsI moTydeHus. 3HaueHne
METaJUIOB U HEMETAJUIOB B MIPUPOAE U
KH3HENISSITEIbHOCTH YeJIOBeKa U
opranu3moB. Koppo3ust MeTauioB: BUAbI
KOPPO3HH, CIIOCOOBI 3aIIUTHl METAJUIOB OT
Koppo3uu Onekrponus coneil. [lonstue o
MeTaurypruu. CriyiaBsl YepHbIE U LIBETHBIE.
/JTex/

J1.1J11.2
J2.1
0132

1.13

Tema 1.5. Hemeramasl. OKHCIUTEILHO-
BOCCTAHOBUTEIbHEIC CBOMCTBA THITMYHBIX
HeMeTaiuioB. O0mue gusndeckre u
XUMHUYECKHE CBOMCTBA HEMETAILIIOB.
Tunuunsie cBolicrBa HemeTawios V- VII
rpyn. Knaccugukanus 1 HOMEHKIaTypa
COeMHEHHI HeMeTalu10B. KpyroBopoTsl
OMOTEHHBIX 3JIEMEHTOB B IIPHPO/IE.
JKecTKOCTh BOJIBI M CITOCOOBI €€
YCTpaHEHHUSL.

Knaccuguxanus HeopraHM4eCKux
COoeIMHEHUH. XMMHUYECKHEe CBOCTBA
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
coenquHeHnd. Oxcuapl. OCHOBaHMS
(menoun). Kucnotel. Conv ¥ X BUJIBL.
Kommtekcusie conm. /Jlex/

J1.1J11.2
J2.1
0132




1.14

[paktuueckas padora Ne 6.
HoMmeHk1aTypa HEOPraHUUECKHUX BEIECTB!
Ha3BaHHUE BEIECTBA UCXOAS U3 UX
XUMHYECKOH (POPMYITBI MIIM COCTABIICHUE
XUMHYECKOH (OPMYIBI UCXOAS U3
Ha3BaHUsI BEIECTBA MO MEXYHAPOIHON
(UIOIMAK) miu TpuBHampHON
HOMEHKJIAType.

Pemenne mpakTHUecKrX 3aJaHUN TIO
KIaccuUKaIuy, HOMEHKIATYpE U
XUMHYECKUM (HOpMyTIaM HEOPTaHUIECKHX
BEILIECTB Pa3INYHbIX KIIACCOB (YrapHbIi
ra3, YIIeKUCIbII ra3, aMMHaK, TaleHas
W3BECTh, HeTallleHasl U3BECTh, ITUTHEBAs
coJla ¥ IPYTUX): Ha3bIBaTh M COCTABIIATD
(bOpMyJIbI XUMHYECKUX BELICCTB,
OTIPENeNATh IPUHAIIEKHOCTD K KIaccy.
HcTOYHHMKN XMMUYECKO# HHGOpMAIHH
(cpencTB MaccoBoi MHGDOPMAIHH, CETh
WurepHer u apyrue). [Touck nHGpopmanuu
10 Ha3BaHMAM, HIIeHTH(UKaTOpaMm,
CTPYKTYPHBIM (hopMyniam

Mp/

J1.1J11.2
J2.1
2132

1.15

ITpakTudeckas padota Ne 7. KauecTBeHHBIE
peaxkyy Ha HEOpPraHWYEeCKUEe COCIUHEHNU.
CocraBiieHue IeNoYeK ypaBHEHHUI.
CocraBienre ypaBHEHIUH XUMHUIECKIX
PeaKIuii ¢ ydJacTHeM MPOCTBIX U CIIOKHBIX
HEOPraHWYECKHX BEIIECTB: METAIIOB U
HEMETAIJIOB; OKCUI0B METAILIOB,
HEMETAJJIOB B aM()OTEPHBIX IEMEHTOB,;
HEOPraHMYEeCKUX KHCIOT, OCHOBAHUH U
aM(OTEpHBIX THAPOKCHIOB,;
HEOpPraHWYECKUX COJIEH,
XapaKTepU3yIOIIKUX uX cBoiictea. /IIp/

J1.1J11.2
J2.1
0132

1.16

IMpaktudeckas padora Ne 8. Pemenue
SKCHEePUMEHTABHBIX 3313 (Ha
N30BITOK/HEIOCTATOK U BBIXOJ IPOIYKTOB
peaxrmn). /TIp/

J1.1J11.2
J2.1
0192

Paznen 2. Opranuyeckasi XuMmsi.




2.1

Tewma 2.1. Knaccudukanusi, CTpoeHue U
HOMEHKJIaTypa OpPraHUYeCKUX BEIECTB.
[TosiBeHrEe M pa3BUTHE OPTaHUIECKON
XMMUH Kak Hayku. [IpeaMeT opranndeckoi
xuMuH. MecTo U 3HaueHne OpraHuIecKoi
XMMHUH B CUCTEME €CTECTBEHHbIX HaYK.
XuMHYECKOe CTPOEHHE KaK MOPSI0K
COEJJMHEHHs aTOMOB B MOJIEKYJIE COTJIAaCHO
UX BaJIeHTHOCTU. OCHOBHBIE IOJI0KEHHS
TEOPUH XUMHUYECKOTO CTPOCHHUS
OpraHIYecKrX coeanHeHuit A.M.
Byrneposa. YrieponHslii cKkeneT
OpraHNYecKOil MOJEeKYJIbl. 3aBUCHUMOCTD
CBOMCTB BELIECTB OT XUMHYECKOTO
cTpoeHus MoJiekyi. i3omepust 1 u30Mepsl.
Ionstue o GyHKIMOHAIBHOM IpymIie.
Pagukan. [TpuHIMITEL KIacCUPUKAIIAN
OpraHUYeCKUX COEANHEHHH.
MesxnyrapoHasi HOMEHKIIATypa
MIPUHIMITEI HOMEHKJIATYPbl OPraHUYECKUX
coenuHenui. [TonsTue 00
a30TCOAEPKAILIUX COCTUHEHUSX,
OMOJIOTUUECKH aKTUBHBIX BEIIECTBAX
(yrneBoaax, ’xupax, Oemkax u ap.),
BBICOKOMOJICKYJISIPHBIX COEMHEHMSIX
(MOHOMeED, IOJUMED, CTPYKTYPHOE 3BEHO)
/JTex/

J1.1J11.2
J2.1
2132

2.2

Howmenknarypa IUPAC: npuHIuns!
00pa3oBaHMs Ha3BaHUH, CTAPIINHCTBO
(YHKIMOHAIBHBIX TPYII, UX 0003HAYEHHE
B nipedukcax u cydhdukcax Ha3BaHUN
opraHuueckmx Beuiects. HomeHknarypa
OpPraHUYECKUX COEMHEHUH OTAEIbHBIX
KJIacCOB (HACHILICHHBIC, HEHACHIIIIEHHBIC U
apoMaTH4eCKUe YriIeBOI0POIbl, CIIUPTHI,
(heHOIBI, aNTbJETU b, KETOHBI, KAPOOHOBBIC
KUCJOTHI 1 21p.) CocTaBlieHHE TOJIHBIX U
COKpAIllEHHBIX CTPYKTYPHBIX (OpPMYIT
OpPraHUYECKUX BEIECTB OTJEIbHBIX
KJIACCOB, UCIIOJIB3YsI UX Ha3BaHUSI MO
CHUCTEMATUYECKON U TPUBUAIBHON
HOMEHKJIaType (ITUIICH, alleTUIICH,
TIMIEepUH, GeHOI, POpMabICTUI,
YKCYCHasl KUCJIOTa, TIIMLUH). Pacyersr
npocTeneil GopMyIbl OpraHuIecKon
MOJICKYJIBI, UCXOJISl M3 SJIEMEHTHOTO
cocrasa (B %)

/JTex/

J1.1J1.2
J2.1
0132




2.3

CBo¥iCTBa OPTaHUIECKUX COCTUHEHHMN.
Yrnesogopoast.[Ipenensubie u
HeTIpeAeIbHBIE YIIIeBOAOPOIbL. Peakiust
nonuMepusauuu. [IpupoaHeie HCTOUHUKH
YIJIEBOAOPOIOB.

[TpupoaHsii ra3: cocTas, HPUMEHEHHE B
Ka4yecTBe TOIUIMBA. [[ONMyTHBIH HEPTIHOM
ras, ero nepepaborka.l'opeHne meraHa Kak
OJIMH M3 OCHOBHBIX HCTOYHHKOB TEIlIa B
MIPOMBIIIEHHOCTH U ObITY. ['Openune
aleTHiIeHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHH IS
CBapKH U pe3Kku MeTayuioB. [Ipomecch
MIPOMBIIIIEHHOH nepepaboTku HedTu:
KpeKuHT, pruopMuHr. OKTaHOBOE YUCIIO
OCH3MHOB U METAHOBOE YHCIIO JTU3EIBHOTO
TorBa. [IpOayKThI IepepabOTKH HEPTH
U UX IPUMEHEHHUE B IPOMBIIIJICHHOCTH U
ObITy. O3HaKOMJIEHHE C KOJIJICKIHEH
Kay4yKOB M U3JICITUI U3 PE3UHBI.
VYri1eBogoposI Kak OCHOBA
MEXYHapOIHOTO COTPYJHHYECTBA U
Ba)KHEHIIIUIT NCTOYHUK (OPMUPOBAHHS
oromxera POD. /Jlex/

J1.1J1.2
J2.1
2132

24

CocraBieHue ypaBHEHUH XUMHYECKUX
peaxIuii, cXem peaxiuii (B TOM YUCIIe 10
IPEUIOKEHHBIM LIeTIOUKaM IIpeBpaleHuii),
XapaKTEPU3YIOIIUX XMMUYECKHE CBOMCTBA
OpPraHUYECKUX COEUHEHUIN OTAENBHBIX
KJ1aCCOB IIPEAENbHBIX H HENPEAEIbHbBIX
yriesoznoponos. IlnacTtmaccsl.
TepMomnacTuuHbIE U TEPMOPEAKTUBHBIE
macTMaccsl. [lomumepusanus 3TuiieHa Kak
OCHOBHO€ HaIIpaBJIEHHE €T0
ucnosb3oBanus. [Ipencrasurenn
mIacTMacc. MapKkupoBKa IIIACTUKOBBIX
uzgenuid. [lpumeHeHne NoaMMepos.

/JTex/

J1.1J1.2
J2.1
0132

2.5

Kucnopoaconepxaiye oprannyeckue
BemiecTBa. CnupThl, PEHOJIBI, aTbIETU/IbL,
kapOoHoBbIe kucnoTsl.[IpeacraBurenn
KHCJIOPOJICOCPIKAIINX OPTaHHYECKIX
COCIMHEHUI: METUIIOBBIM U ATHIIOBBIN
CIHPTBHI, NIUIEPHH, YKCYCHAs KUCIIOTA.
IIpakTndeckoe npuMeHEHUE
STHIICHIJIMKOJIS, TIIMIEpUHA, (eHoIa.
IIpumenenue popmanpaeruaa,
aleTanbJeruia, yKkCycHo! KUcaoTel. Mbuia
KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT.
Moromue cBolicTBa Mblja. YTIEBOIBI,
Kupsl, kak croxHble 3Upbl KAPOOHOBBIX
KucsoT U rimuiepuna. CocraBiieHue
LIEMOYEK NpeBpaIleHUH
KHCJIOPOJICOIEPIKAIINX OPTaHMYECKUX
BEILIECTB, CBOWCTBA U IPUMEHEHHE
YIJIEBO/IOB U )KUPOB B OBITY U
MPOMBIIIICHHOCTH. Buibl OposkeHus.
HWccnenoBanne npoayKToB Ha HAIU4IKE
kpaxmaina. HaGnronenue 3a
BOCCTaHOBUTEJIbHBIMU CBOHCTBaMU
TJIFOKO3bl Ha IIPUMEpE peakiuy ¢ MEIHbIM
KyIIOPOCOM B ILIeNI0YHOM cpene. /JIex/

J1.1J11.2
J2.1
0192




2.6

YraeBoapl, JKupsbl, Kak clI0OXKHbIE SOUPHI
KapOOHOBBIX KHCJIOT U TITHLIEPUHA.
CocraBieHune IernoveK NpeBpameHui
KHCJIOPOJICOIEPIKAIINX OPraHUYECKUX
BEILIECTB, CBOIMCTBA U MPUMEHEHNE
VIJICBOJIOB U KUPOB B OBITY U
MPOMBIIIIEHHOCTH. BuIBI OpoKeHus.
HccnenoBanue IpOAYKTOB Ha HATHYHE
kpaxmaina. HaOnronenue 3a
BOCCTaHOBHUTEIILHBIMU CBOWCTBAMH
TJIIOKO3bI Ha IPIMEPE PEaKLUH C MeTHBIM
KyIIOpOCOM B IENOYHOH cpefie. YTIEBOIbI,
Kupel, kak cioxHbie 3PUPHI KAPOOHOBBIX
KucioT U rimuepuHa. CocraBiieHue
LEeNnoYeK MpeBpaIIeHni
KHCJIOPOJICOIEPIKAIINX OPraHHYECKUX
BEILIECTB, CBOMCTBA U MPUMEHEHHE
VIJICBOJIOB U KUPOB B OBITY U
MPOMBIIIIEHHOCTH. BUIBI OpoKeHus.
HccnenoBanue MpoJyKTOB HA HAIUUUE
kpaxmana. HaGmronenue 3a
BOCCTaHOBUTEJIBHBIMU CBOHCTBaMU
TIIIOKO36I Ha IPIMEpe PEaKLUH C MeTHBIM
KyIIOpOCOM B IIleNI0YHOM cpene. /JIex/

J1.1J11.2
J21
2132

2.7

A3oTCoepIKaIue OpPraHu4YecKUue
COeIMHEHHS:aMIHbBI, aMHUHOKHUCIIOTHL,
OenKu. AHWIMH U €ro IPUMEHEHHE.
Crpoenue u oronoruueckasi pyHKIHs
0eNIKOB. A30THUCTBIC OCHOBAHUS.
BricokoMOeKyIIspHbIC COCAUHEHHS
(CMHTETHUYECKHE U OMOIOTHYECKHU-
aKTHUBHBIC). MOHOMEp, MTOJTUMED,
CTPYKTypHOE 3B€HO. BonokHa.
O3HaKOMJIEHHE C KOJUIEKI[HEH BOJIOKOH.
Pacno3HaBaHMe BOJIOKOH: HATypajbHEIE,
CHUHTETHYECKHE U NCKYCCTBCHHBIE.
IIpyMeHeHne UCKYCCTBEHHBIX BOJOKOH.
T'eHeTHUeCKast CBA3b MEKAY KJIACCAMHU
OpraHMYECKUX COETMHEHHH.

/JIex/

J1.1J11.2
J2.1
0132

2.8

Xumns u xu3Hb. [IpaBuiia 6e30macHOCTH
pu paboTe ¢ eAKUMHU, TOPIOYNMH U
TOKCHYHBIMHU BemecTBaMu. [IpoBenenue
XUMHUYECKUX peaKkiuii B pacTBOpax.
[IpoBeneHre XUMUUECKUX PEAKLUH pu
HarpeBaHuH. bruoopranmueckne
coenunenus. [lpumenenue u
Onosoruueckas pojb yrieBoI0B.
OKuceHne yrieBo10B — UCTOYHUK
SHEPTHHU JKUBBIX OPIraHH3MOB.
Mosno4HokHcI0€ OpOKEHHUE TIIFOKO3BI.
Kucnomonounsie npoaykrsl. CunocoBanue
kopMoB. Ob6acTH MpUMEHEHUS
aMHHOKHUCIOT. [IpeBpamienust 6e1KoB
IUINY B opranu3Me. buonorunueckue
¢bynkmu 6enkoB. buonornueckue
¢dbyHKuun xupoB. Ponb oprannyeckoit
XMMHH B PELICHUHN IPOOJIeM MUILEBOI
oe3onacHoctH /JIek/

J1.1J11.2
J12.1
0192




2.9 XUMHYECKast MPOMBIIUICHHOCTD U 2 2 J1.1J11.2
MIEPCHEKTHUBHI €€ pa3BUTHA. Morolue u 2.1
qHCcTAIINe cpencTsa. [IpaBuia 6e3omnacHoi 3172
paboThl co cpeacTBaMu OBITOBOI XMMUHU.
Pacnio3naBanue HempeaeIbHBIX
OpraHUYECKUX COSJIMHEHUH B COCTaBE
TOBapOB XO35HCTBEHHOTO Ha3HAYCHMSI.
Ponb XUMHYECKUX 3JIEMEHTOB B KH3HU
pactenuii. Y no6penus. XuMHU4YeCcKue
CpeICTBa 3aIUTHl PACTEHHH.
SIMOXMMHKATBI, IECTHLU/IBI, HHCEKTHLIUIBL.

/Jlex/

2.10 XUMHYECKHE JIEMEHTHI B OPTaHU3Me 2 2 J1.1J11.2
yenoBeka. OCHOBHBIE )KU3HEHHO 2.1
HEOOXOJUMBIE COESUHEHNUS: OCIIKH, 31932

YIIICBOJBL, )KUPBI, BATAMHUHBL. POITb )KHUPOB
B OpraHu3Me YesioBeKa. XOJIEeCTEPHUH U ero
¢byHKmH. DEpMEHTHI U UX OHOJIOTHIECKast
poJIb B 0OMeHe BeliecTB. MUHEpaIbHBIE
BEIIIECTBA B MPOAYKTAX MUTAHMUS, THIICBbIC
nmo6asku. /JIex/

211 HMuddepenipopannsiii 3auet. /JIex/ 2 2 J1.1J11.2
J12.13132

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. ®oH OLIEHOYHBIX CPEACTB JIsl MPOBeAeHHUSs MPOMEKYTOUHOM aTTeCTALNHU

[MpomesxyTodHas aTTecTays Mpoxoaut B hopme nuddepeHnnpoaHHoro 3ayera. [lepedyeHs BOIPOCOB K 3a4€Ty MO AUCIUTLTIHE
«XuMuD»:

1. Poib XMIMUH B )KU3HH COBPEMEHHOTO 001IecTBa. [IprMeHeHne NOCTIKEHHH COBPEMEHHON XUMUH B PO ECCHOHATEHON
JEATENbHOCTH.

2. OCHOBHbBIE XMMUYECKHE TTOHSTHS.

. [lepnoanueckuii 3akoH u nepuoandeckas cucrema JI.11. Menneneesa.

. DnexrpooTpuuaTenbHoCcTh. MloHHas cBs3b. KaTHOHBI M aHHOHBI.

. Merannuueckas cBsA3b. BogopoaHas cBA3b.

. CTeneHp OKUCIIEHHS U BaJICHTHOCTh XUMUYECKHUX JIEMEHTOB.

. CoBpeMeHHBIE IIPEICTABIEHHS O CTPOCHUH aTOMa.

. PamnoaktuBHOCTE. ['yOHTENIEHOE BO3IEHCTBIE paJHallid HA OMOCHCTEMBI.

9. Xumnueckas cBsi3b. KoBasieHTHas CBsA3b, €€ Pa3HOBHIHOCTH U MEXaHHU3MbI 00pa30BaHHUI.

10. BemectBo. KauecTBeHHBIN 1 KOJIMUECTBEHHBIN COCTAB BEILIECTBA.

11. CriocoOb1 BeIpakeHHs KOHIIGHTPALIUH PACTBOPOB: MacCOBast OISl PACTBOPEHHOTO BEIIECTBA.
12. DnexTpoauTHyecKast JUCCOLMAIMS. DIEKTPOIUTHL U HEAIEKTPOIUTHL.

13. Xumuueckune peakiuu. Kinaccupukanus peakiuii o pa3inIHbIM KPUTEPHUSIM.

14. Knaccugukaiys HeopraHM4ecKUX COeMHEeHUH. XapakTepucTuka Knacca « OKCHAbD».

15. Knaccugukanys HeOpraHn4eckux CoeJUHEeHNH. XapakTepucTika kiacca «[ uapokcuapny.
16. Knaccuguxarys HeopraHU4ecKiX COeMHEHUH. XapakTepucTuka kiacca «Kucmnorsn.

17. Knaccugukanys HeOpraHn4eckux CoeJMHeHnH. XapakrepucTika kiacca «Conm.

18. Meramibl. DIeKTPOXUMUYECKUH psijl HanpsbKkeHu MetamioB. OO0Iiue crnocoObl MOAYy4YeHUS] METAJLIOB.
19. CoiicTBa MeTaIOB. DJIEKTPOXUMHUYECKUN P/ HAPSIKEHUH METaJUIOB.

20. HemeTtamnbl. OKHCTUTENEHO- BOCCTAHOBUTENBHBIE CBOIICTBA TUITHYHBIX HEMETAJLIOB.

21. CBoiicTBa HEMETAJLIOB.

22. OCHOBHBIE MIOHATHSI OPraHUYECKON XUMUU U TEOPUSI CTPOEHHS OPTraHHMUYECKUX COEIMHEHUH.
23. OcHOBHBIE TOJIOXKEHHSI TEOPUU CTPOEHHS OPTaHMYECKHX COeTMHEHUI.

24. ITpuauHE MHOTOOOPA3Hsl BEILIECTB: N30METPHS, TOMOJIOTHS, aJLIOTPOIIHSL.

25. M3oMepust 1 HOMEHKIIATypa YIIeBOJOPOIOB.

26. YraneBogopoasl. IIpenensHblie U HenpeAeIbHbIE YIIIEBOLOPOIBI.

27. IlpupoHble UCTOUHUKU YIIEBOJOPOAOB.

28. [Tmactmaccsl. [IpencraBurenu miactMacce. [Ipumenerne noaTumMepos.

29. Kucnopocoaepaxaliue OpraHu4eckie BelecTsa.

30. Cruprer. [IpencraButenu u ux cBOHCTBA.

31. Anpnerunst. IIpencraButenu u Ux CBOUCTBA.

32. KapbonoBsie kucioThl. [IpeacraBuTent u ux cBoicTBa.

33. AszoTconeprkalliie OpraHuueCKUe COCAUHEHUS. AMUHBL.

34. AMuHOKHUCIOTHL. benku.

03N L bW




35. I'erepounkisl. CTpoeHue, CBOMCTBA HYKJIIEHHOBBIX KHCIOT
36. Bonokna. [IprMenenne MCKyCCTBEHHBIX BOJIOKOH.
37. Xumuyeckas NpOMBIIUIEHHOCTh U TIEPCIIEKTUBBI €€ Pa3BUTHSI.
38. Mototiue U yhcTAIue cpeacTsa. [Ipasuna 6e3omnacHoit paboThl co cpefcTBaMK OBITOBOM XUMHH.
39. Xumuyeckue 3JIeMEHTHl B OpraHU3Me YeJIOBEKa.
40. OcHOBHBIE XKM3HEHHO HEOOXOJMMBIE COSANHEHUS: OCIIKH, YTII€BObI, )KUPbI, BATAMUHEI.
41. YrneBo/pl - TJIaBHbBIH HCTOYHUK 3HEPTHH OPTaHU3Ma.
42. Ponb )kMpOB B opraHu3Me. XO0JIeCTEPHH U €T0 POJIb B 3A0POBHE YETOBEKA.
43. MuHepaJbHbIe BEIIECTBA B IPOAYKTAX MUTAHUS, TUIIEBbIC JOOABKH.
44. JlexkapcTBEHHBIE CPEICTBA.
45. Ponb XUMHUYECKUX 3JIEMEHTOB B )KU3HHU pacTeHUU. Y 00peHHs. XUMUUECKUE CPECTBA 3aIIUThl PACTEHUH. SII0XUMHUKATHI,
MIECTUI /b, THCEKTUIIHUIBI.
Kpumepuu oyenusanusa:
5 GayIOB BBICTABIISIETCA CTYACHTAM 3a MOJHBIA U MPaBUIBHBINA OTBET HA BCE BOIPOCH OMJIETa C IOTHYECKUM OOOCHOBAaHHWEM apTyMEHTOB, B
OTBETE HET OLINOOK.
4 Gaia BBICTaBIISETCS CTyA€HTaM, €CJIM BOIIPOCHL ounera PaCKpLITEI TOJIHOCTBIO, HO 000CHOBaHMS J0Ka3aTeJbCTBa HEAOCTAaTOYHBI, IPU
9TOM JONIYUICHBI ABE-TPU HeCyIJ_[eCTBeHHI:IeOI_HI/I6KI/I, UCHPABJICHHBIC 11O Tpe6OBaHI/IIO npenoaaBaTeli.
3 Oajuta CTaBUTCS CTYJEHTaM 3a INPaBIJIBHBI OTBET Ha BOIPOCH! OMieTa, NMPU TOM AOIYIIEHO OoJice OIHOM OIIMOKH IO H3JI0KEHUIO
(axToB min Gosee NBYX-TPEXHEIOUETOB B OTBETE.
2 Gayta cTaBUTCS CTYACHTAM, €CJIU JJOMYIIEHB! CYIECTBEHHbIE OIINOKY, TI0Ka3aBIlIne, YTO 00yJaroIuics He o0yaaeT o0s3aTeIbHEIMI
YMEHUSMH 110 JaHHO! TeME B IIOJHOU Mepe.

5.2. (I)OH)I OICHOYHBIX CPEACTB IJIl MIPOBEACHHUA TCKYLIECIr0 KOHTPOJISA

Ipenctasnen B Ilpunoxenun 1 x paboueil nporpaMmMe JUCLUILUIUHEL

6. YYEBHO-METOANYECKOE U UTH®POPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIST)

6.1. PexomMeHyemMasi TUTEPATypa

6.1.1. OcHoBHas JiuTEpaTYypa

ABTODBI, COCTABUTEIH 3arnaBue W3pnatenscTBO, TO
JI1.1 |E.J. Tynukux Xumus. Yacts 1. Obmas u IOpaiit, 2022 https://urait.ru/bcode/4916
HEOpraHW4YecKass XUMUS: YIeOHHK 62
s CITO HEOTPaHUYEHHBIH NOCTYI
3aperucTpUPOBaHHBIM
HOJIb30BATEISIM
JI1.2 |E.. Tynukux Xumus. B 2 4. Yacts 2. IOpaiit, 2022 https://urait.ru/book/himiya
OpraHugeckast XUMUSL. -v-2-ch-chast-2-
yueOnuk gt CIIO organicheskaya-himiya-
491663
HEOTPAaHNYEHHBINIOCTYI
3aperucTpUPOBaHHBIM
HOJIb30BATEISIM
JI11.3 |Bepxuuunckas, C. B. XuMUS 1 TeXHOJIOTHS HePTH 1 Mocksa : DOPYM : https://znanium.ru/catalog/pr
rasa : yuyeGHoe mocobue NHOPA-M, 2024 oduct/2048906
6.1.2. lonoJiHuTeILHAS JINTEPATYPA
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, rof Konnu-o
JI2.1 |B.B. Mocksa OpraHuyeckast XUMHSL: HOpaiit, 2022 https://urait.ru/book/organic
0a30BbIe IPUHIIUIIBI : yIeOHOE heskaya-himiya-bazovye-
noco6ue s CITO principy-493341
HEOTpaHHYECHHBIATOCTYI
3aperHCTPUPOBAHHBIM
10JIb30BATEIISIM

6.2. IlepeueHb pecypcoB HHPOPMANHOHHO-TeJIeKOMMYHHKAIINOHHOI ceTH « UHTepHET»

D1  |DenepanbHblil eHTP HHPOPMALIMOHHO-00Pa30BATEIBHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/

22 |«Xumus u Kuzae- Xumusa». https://www.hij.ru/read/articles/chemistry/

6.3. [lepeyeHb MPOrpaMMHOI0 OGecedeHHsI

6.3.1 | UnTepHer-6paysep - Chromium

6.3.2 | OducHsrii maker - LibreOffice

6.4 IlepeyeHs HHPOPMAIMOHHBIX CHIPABOYHBIX CHCTEM

6.4.1 |I/ICC «Koncynperant [Titocy



https://urait.ru/bcode/491662
https://urait.ru/bcode/491662
https://urait.ru/book/himiya-v-2-ch-chast-2-organicheskaya-himiya-491663
https://urait.ru/book/himiya-v-2-ch-chast-2-organicheskaya-himiya-491663
https://urait.ru/book/himiya-v-2-ch-chast-2-organicheskaya-himiya-491663
https://urait.ru/book/himiya-v-2-ch-chast-2-organicheskaya-himiya-491663
https://urait.ru/book/organicheskaya-himiya-bazovye-principy-493341
https://urait.ru/book/organicheskaya-himiya-bazovye-principy-493341
https://urait.ru/book/organicheskaya-himiya-bazovye-principy-493341
https://web.archive.org/web/20191121151247/http:/fcior.edu.ru/
https://www.hij.ru/read/articles/chemistry/

6.4.2 [MCCy» I'apant»
6.4.5

OBC «3nanmym» - https://znanium.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MOY JIST)

7.1 Ilomenienus ais IMMpOBEACHUS BCCX BUI0B pa60T, IpeayCMOTPECHHBIX y'-Ie6HI)IM IJIaHOM, YKOMIIJICKTOBAHbI

HE00XO0IMMONCTICIIHATIIM3NPOBAHHON yueOHOI MeOEIbI0 H TEXHIUECKUMH CPEICTBAMHU O0YICHUS

8. METOJAUYECKHE YKA3AHMUSA JUISA OBYYAIOIIUXCSA IO OCBOEHUIO JUCIUIIIMHBI (MOAY JIS)

MeToaudeckue YKa3aHus 110 OCBOCHUIO AUCHUINIMHBI TPEACTABJICHBI B HpI/IJ'IO)KeHI/II/I 2k pa60qe171 nporpamMme JUCHUIIINHBI.




Ipunoxenue 1

®OH/Jl OEHOYHBIX CPEJICTB

OV/JI. 12 Xumus

1. Onucanue noka3are/ieil 1 KpuTepHeB OLEHUBAHUA KOMIIETEHIMA HA PA3JIMYHBIX ITaNax
ux (opMHUPOBaAHUSI, ONUCAHNE IIKAJ OLIEHUBAHUS

1.1 ITokazaTenu U KpUTEPHUN OTICHUBAHUS KOMITCTEHITHI:

YV ], cocrasusromue ITokaszarenu Kputepun onenuBanus CpenctBa
KOMITETEHIIHIO
OLICHUBAHUS OLICHUBAH
ust

3HaTh: CdopmupoaBmuecs YpoBensb 3HAHUH o| M3 (1-8),

CHCTeMaTH4YeCKHe 3HAHUA O | TEOPETUYECKUX ocHoBax | T (1-25),

— TCOPCTUYCCKHEC OCHOBBI | TEOpETHUUECKHUX OCHOB2X | Heopranuueckod xumum, cocrare, [ I (1-80)
HEOPraHUYECKOW XUMUH, HEOpPraHMYECKOW XHWMUH, COCTaBe, | cTpoeHue u XUMHYECKUX
—  cocTas, CTpOEHHE u | cTpoeHue 5 XUMHUYECKUX | CBOMCTBAX OCHOBHBIX IPOCTBIX
XUMHUECKHE CBOlicTBa | CBOMCTBAX OCHOBHBIX MPOCTBIX | BEMIECTB u XUMUYECKUX

OCHOBHBIX IIPOCTBIX BCIICCTB M
XUMHNYCCKUX COGﬂHHCHHﬁ;

—  COCTaB, CTpOEHUE "
CBOMCTBa OpraHUYEeCKUX
BEIIECTB —  IMPEJCTaBIICHUN
OCHOBHBIX KJIaCCOB
OpPTaHUYECKUX COCAMHEHUN;

— OCHOBBI (buzdecKoit
XUMHU KaKk TEOPETHYECKOro
byHnameHTa COBPEMEHHOI
XUMUH;

—  OCHOBBI XUMUYECKON
KUHETUKH u KaTanusa,
MexXaHu3Ma XUMHYCCKHX
peaKIui, SIEKTPOXUMHH;

— OCHOBHBIE 0COOEHHOCTH
CBOWCTB

BBICOKOMOJIEK YIIAPHBIX
COEIMHEHNH, OTIHYAIONINX WX

oT CBOICTB
HU3KOMOJIEKYIAPHBIX
COE€IUHEHMH,

— THPHUHOUIIBI CHUHTE3a
MOJIUMEPOB, HUX  CTPYKTYPY,

(U3UKO-MEXaHNIECKUX
CBOWicTBA U  00macTu
IPUMEHCHHUS;

nux

BC€IICCTB u XUMHNYECCKHUX
COEIMHEHMI; COCTaBE, CTPOEHUE U
CBOMCTBax OpraHUYeCKUX
BEIIECTB, IpeACTaBICHUH
OCHOBHBIX KJIACCOB OPTaHMYECKUX

COETMHECHMUI; OCHOBAaX
(hmznueckoit XUMUU Kak
TEOPETUUECKOTO ¢dbyHIameHTa
COBPEMEHHOM XHUMHH; OCHOBax
XUMUYECKON KUHETUKU u
KaTaJlnza, MEXaHU3Ma
XUMHUYECKUX peaKLui,
3IEKTPOXUMUU; OCHOBHBIX
0COOCHHOCTSIX CBOICTB
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHNH, OTIMYAIONINX MX OT
CBOICTB HU3KOMOJIEKYJISIPHBIX
COEIMHEHHH, MPUHINIIAX CHHTE3a
[IOJINMEPOB,  HX  CTPYKTYpHI,

(bHSHKO-MeX&HI/I‘-IeCKI/IX CBOWCTB U
00J1acTH UX MNPUMCHCHUS

COEIMHEHMI; COCTAaBE, CTPOEHUE U

CBOMCTBax OpPraHUYECKUX
BEILIECTB, MpeACTaBIeHUI
OCHOBHBIX KJIACCOB OPraHUYECKHUX
COCIUHCHUI; OCHOBaxX
(hmznueckoit XUMUU Kak
TEOPETUUYECKOTO byHIaMeHTa
COBPEMEHHOUW XMUMHUHU; OCHOBaxX
XUMHUYECKON KWHETUKHU 5
KaTaiusa, MEXaHU3Ma
XUMHUYECKUX peakuuii,
3JIEKTPOXHUMHUH; OCHOBHBIX
0COOCHHOCTSIX CBOMCTB
BBICOKOMOJIEKYJISIPHBIX
COCIUHCHHH, OTIMYAIOIINX HX OT
CBOMCTB HHU3KOMOJIEKYJIIPHBIX

COEIMHEHNH, MPUHIUIIAX CHHTE3a
IIOJIUMEPOB, UX  CTPYKTYpBHI,
(U3NKO-MEXaHMYECKHX CBOHCTB U
001acTH UX IPUMEHEHHUS;




YMerTh:

— pabotath ¢ TPOCTEUIIUMHU
anmaparamu, npuOopamMu U
CXEeMaMHu, KOTOpBIE
UCTIONIB3YIOTCSl B XUMHUYECKUX U
TEXHOJIOTHYECKHUX
nabopaTopusix, W TOHUMATh
MPUHLIMIIBI UX ACHCTBUS;

— OPUEHTHPOBATHCS B
COBPEMEHHOM u BHOBb
CO3/1aBa€MOM TEXHUKE C IIEJIbIO
ee OBICTPOro OCBOCHHS,
BHeIpeHUuss W A(OPEKTUBHOTO
UCTIOJIb30BaHUS B
MPAKTUYECKOH JeITeIbHOCTH.

CdopmupoBaBuiuecs
cUCcTeMaTHYeCKHe yMeHust
pabotath C  MPOCTEHITMMHU
anmapatamu, npubopamMu |
CXEeMaMH, KOTOpBIE
HCIOJIb3YIOTCSI B XUMHYECKHUX U
TEXHOJOTHYECKHUX
nabopaTopusx, M IOHUMATh
MIPUHIIMIIBI KX ACHCTBUS;
OPHEHTHPOBATHCSI B COBPEMEHHOMN
1 BHOBb COSI[aBaCMOﬁ TEXHHUKE C
HEeTbl0 e¢ OBICTPOro OCBOCHHH,
BHeIpeHUSI W 3(P(HEKTHBHOTO
HUCIIOJIb30BaHHUA B HpaKTI/I‘lCCKOI‘/'I
JACATCIIbHOCTU.

— YpoBeHb yMeHHsI paboTaTh
C TPOCTEHIIMMHU ammnaparamu,
npudopamu u CXEMaMH,
KOTOpBIE  HCIIOJB3YIOTCSI B
XUMHUYECKHIX u
TEXHOJIOTHYECKHUX
nabopaTopusxX, W IOHUMATh
MPUHITUIIBI KX JCHCTBUS,
OPHUEHTHPOBATHCSA B COBPEMEHHOIM
1 BHOBb CO3I[aBaeMOI>'I TEXHHUKE C
[EeTbl0 e¢ OBICTPOro OCBOCHHS,
BHeIpeHUST W 3(PGHEKTHBHOTO
HUCIIOJIb30BAHUA B HpaKTH‘ICCKOfI
JACATCIIBbHOCTU.

113 (1-8),
T (1-25),
1 (1-80)

Baagern:

— MpUEMaMH  MPAKTHYECKOTO
BJIAJICHHUSI XUMHYECKON
MOCY/I0M, 1a60paTOPHBIM
obopyroBaHHEeM U MPUOOpaMH,
a TaKKe METOJaMH PEIICHUS
KOHKPETHBIX 3a1a4 u3

pa3IMYHBIX 00JIaCTel XUMUH,

— METOJIaMU JIeNIaTh
MpOCTENIINE OLIEHKU u
pacuersl TUISt aHanusa
XUMHUYECKUX SIBIICHU U B

UCIIOJIb3YEMON amnmaparype M
TEXHOJIOTMYECKUX MPOoIEccax

— CdopmupoBaBuecs
cUCTeMaTHYecKHe BJIaJeHus
pueMaMu MPaKTUYECKOIO
BJIAJICHUS XUMHYECKON
MOCYJ10M, 1abopaTopHBIM
o0opyIoBaHMEM U MPUOOpaMH,
a TakKe METOJAMH peLIeHUs
KOHKPETHBIX 3a/1a4 u3
pa3IUYHbBIX 00JaCTel XUMHUH,
METOJIaMH JIeJIaTh MPOCTEUIIINE
OLICHKU U pacyeThl JIJIsl aHaJIu3a
XUMHUYECKUX SIBJICHUI B
WCIIONB3YEMOU anmaparype Hu
TEXHOJIOTHYECKHUX MpoIleccax

YpoBeHb Bi1aieHUs1

npueMamMu MIPaKTUYECKOIrO
BIIAJICHUS XUMHYECKON
OCYJI0M, 1ab0paToOpHBIM
o0opyIoBaHMEM U MPUOOpaMH,
a TaKXe METOJAMH peLIEHUs
KOHKPETHBIX 3a7a4 u3
pa3IMuYHBIX 001acTel XUMUH,

METOJIaMH JIeJIaTh MPOCTEUIINE
OLICHKU U pacyeThl JIJIsl aHaIu3a
XUMHUYECKUX SIBJICHUI B
UCIIOJIB3YEMOU ammaparype u
TEXHOJOTHYECKUX MPOIECCax

3 (1-8),
T (1-25),
M (1-80)

113 — npaxmuueckue 3a0anus, T — mecmosvie 3a0anus, /] -00ki1adsi

2 TunosBble KOHTPOJbHBIEC 3aJaHUA WJIM HHBbIC MaTepHaJibl, HeOﬁXOI{I/IMBIe AJIsl OEHKH

3HAHMH, YyMeHMId,

HABBIKOB M (WJIHN)

onbITa Jd€ATCJIbHOCTH,

(popMHEpoBaHNSA KOMIIETEHIIHI B poLecce 0CBOeHNs 00pa3oBaTeIbLHON NMPOrpaMMbl

l'[paKanecmle 3adaHusA:

XapaKTepH3yIOIHNX

3Tallbl

IIpakTHyeckast padora Ne 1. OnpenesieHre cTeleHH OKMCJICHUS 3J1eMEHTOB B CJI0KHBIX BellecTBax

Ha ocHoBe IICXD.
[Ipu coctaBiieHMH XUMHYECKUX (POPMYIT MOKHO COOTIONATE CIICTYIOIIHH MMOPSAO0K TCHCTBHIA:
1. [TumryT psigoM XMMHYECKHE 3HAKU JIEMEHTOB, KOTOPHIE BXOST B COCTaB COEUHEHMUSI.
2. Hapn 3HakaMy XUMHYECKHX 3JIEMEHTOB IPOCTABISAIOT UX BAJIEHTHOCTb.
3. OnpenensoT HaWMEHbIIIEEe 00IIee KPaTHOE YHCEN, BBIPAKAIOIIMX BAJICHTHOCTh O0OMX
3JIEMEHTOB.
4, JleneHreM HaWMEHBIIETO OOIIEr0 KpPaTHOTO Ha BaJEHTHOCTh COOTBETCTBYIOIIETO

3J€MEHTa HaXOJST UHACKCHI (MHAEKC «1» He MUIIYT).

33)13}{1/[0 1. ,Z[aHBI XUMHUYCCKUE CHUMBOJIbI 3JICMCHTOB U YKasaHa UX BAaJICHTHOCTB. CocraBbTe COOTBETCTBYIOLINE

XUMHYECKUE (OPMYJIBL:




oo v oiveooromovie T TR \ VAR T
LiO, BaO, PO, SnO, KO, PN, MnO, FeO, BO, HS, NO, CrCl.

3amanme 2. CocraBbre popmyisl okcumos: memu (), xenesa (1), Bonedpama (VI), xenesa (1), yrnepona (1V),

cepsl (VI), onosa (IV), mapranma (111).

CreneHb OKUCIICHUS, KaK Y CBOOOHBIX aTOMOB paBHA «HYJIIO», TAK M Y aTOMOB, BXOSIIUX B COCTaB HEMOJISIPHBIX
MOJIEKYJI: HZO, 020.
B coenmneHnax cyMMa 3Hau€HHWI CTETIEHW OKHCJICHHS paBHA «HYIO». OJTO TO3BOJSET BBIUMCIHUTH CTENICHb
OKHCIIEHUS OJJHOTO XMMUYECKOTO JJIEMEHTA, €CITH N3BECTHBI CTETICHH OKUCIIEHUS IPYTHUX XUMUYECKUX JIEMEHTOB B
nauroM coenunennn: K, 'Cr,0,%

(+1) 2+x 2+(-2) 7 =0

2+2x-14=0

2x = 14-2; 2x =12; x=6.

3aganue 3. Onpeaenure CTENCHb OKUCACHH Mapradiia B coenuneHmsx KoMnO, u KMnO,.

3ananue 4. OnpenenuTe CTENeHh OKUCICHUS U BaJCHTHOCTh B CICAYIOIIUX OPTraHUYECKUX COCIUHCHUSX aToMa
«C»: B OyTane; oTeHe; oTuHe; OyrtaameHe — 1,3; arananone — 1,2; 6eH301¢e; OEH30MHOI KUCIIOTE; MPOMaHOHE -2.

IIpakTuyeckas padora Ne 2.PacyerHble 3aJa4u HA HAXO0KIeHUE OTHOCUTEJIBbHOI MOJIEKYJISPHOM
MaccCobl, onmpeaeJieHue MAaccoBOii A0 XUMHYECKHUX 3JIECMECHTOB B CJI0KHOM BelleCTBe.

1 BapuanT

1) HaiiTi OTHOCHTENIBHYIO MOJIEKYIIsIpHYIO Maccy BerectB: Ca(OH),, BaSO,4, CuO;

2) OnpenenuTh KaKoe YHUCII0 MOJICKYIT coaepuTcs B 3 Mojib HoSOy;

3) Ompenenuth Maccy 3 Moib Oy;

4) Beruncauts 3kBuBanieHTHbIC Macchl BemiectB: HCI, NaOH, CaSOy;

5) Bsruucnuth MaccoBbie 101 (B %) a1eMenToB B BerectBax:MgO, CuSOy;

6) CkoJIbKO MOJIb aMMHAKa COJICPKUTCS ITPU HOPMAIBHBIX yCIOBHsIX B 10 J1 eMKoCTH?
2 BapuaHT

1) Haiitu oTHOCHTENBHYIO MOJIEKYIIsIpHYIO Maccy BerecTB:Fe(OH)s, KCI, Na,SOy;

2) OmpenenuTh Kakoe YHUCII0 MOJIEKYI COAEPIKUTCS B 5 Moiib Fe;

3) Ompenenuth maccy 0,2 Moutb S;

4) Beruncauth 3xBUBaneHTHBIE Macchl BemecTB: KOH, H,S, CuSOs;

5) Beruncnuts MaccoBbie 107u (B %) 31nementoB B BernecTBax:NaOH, KCl;

6) CKoJIbKO MOJIb aMMHAKa COJIEPKHUTCS ITPU HOPMATBHBIX YCIOBHSX B 15 11 eMKOCTH?

IIpakTuyeckas padora Ne 3. CoctaBjieHue ypaBHeHUil peakiuii coeTUHEHUs, Pa310KeHusl,
3aMellleHus, 00MeHa.
3aganue 1. Kakas u3 cxem COOTBETCTBYET peakiisM oOMeHa:
1) FeCl3+ KOH —
2) Fe + Cl, —
3) CuSO,+Fe —»
4) H2 + N2 —

3aganme 2. B pesynpTare Kakoi U3 peakuii ra3000pa3Hble BELIECTBA [IPEBPAILAIOTCS B TBEPIOE BEIIECTBO?
1) NHs; + HCIl = NH4CI;
2) N, + 0, =2NO0;
3) H,+ Cl; = 2HCI,
4) CaCO; = CaO+CO..

3aganne 3. Ykaxute cyMMy KO3 (PUIIMEHTOB B YPaBHEHHH, ONUCHIBAIOIIEM PEAKIIHIO OOMEHA!
l) SO, + H,O = H,SO0y;
2) 2KCIO3=2KCI + 30,;
3) 2NaOH + MgSO; = Mg(OH)s + 2Na,SO4;
4) Zn + CuSO, = ZnSO; + Cu.

3ananmue 4. Kakas u3 cXeM COOTBETCTBYET PEAKIIHH COCTMHCHISI?
1) CoHs + Br, —»
to



2) Cu(OH); ——»
3) CHs +Cl, —>
4) Ca(HC03)2 —+—>

3aganue S. 3aKOHUUTH YpaBHEHMsI. 3anUcaTh UX B MOJIEKYJIIPHOM U HOHHOM Buje. CaenaTh 3aK/IIOUEHUE

0 BO3MOXKXHOCTH ITPOTCKAHUA ITUX peaKHHﬁ.
1) NA2S+FeSO4 ——
2) NA2CO3+CaCl2 —
3) H,SO4, + KOH —
4) FeS + HCI —
5) HNO, + NaOH —
6) CaCl, + HNO; —
7) CaCO;+HCI —»
8) NaNO; + BaCl, —

3aganmue 6. Mcnone3ys cokpalieHHOE HOHHOE ypaBHEHHUE, COCTABUTH MOJICKYJISIPHBIC YPABHEHHSI PEaKLIUU:

1) H" +OH —»  HoO

2) AIgOH)3+3H1—> §«|3++3H20
3) Pb** +H,S —»  PbY +2H*

4) NHS+ OH —»  NHs} 4H,0
5) Cr¥*+30H __, Cr(OH

6) CO3” +2H—» C02T+ H,0

IIpakTuyeckas padora Ne 4. CocraBiieHne peakuuii HOHHOr0 00MeHa IyTeM COCTABJIECHHUS UX

MOJIHBIX U COKPpAIIEHHBIX HOHHBIX ypaBHeHI/Iﬁ

3aganue 1. CocTaBUTh ypaBHEHHS peaklMd MOHHOTO OOMEHa MEX]y 3a/JlaHHBIMU BEIIECTBAMU MOJIEKYJIIPHON U

HWOHHOU (opme:

| BapuanT: cynbdar Kanus ¥ THAPOKCH] Oapusi
THAPOKCHUJT KaJIMs ¥ XJIOPUI MarHus
KapOOHAT KaJIMs M a30THAs! KHCIIOTa
THJIPOKCH/] HATPHUS i CEPHUCTAsI KUCIIOTA.
cynedaT HaTpHs ¥ HUTPAT Oapus
XJIOpUJ JKeNe3a U TUAPOKCHI OapHs

Il Bapuanr: KapOOHAT HATPUS U XJIOPH]] KaJbIIHs
HUTpAT MeIu U cynb(dara xenesa
THJIPOKCHU]T HATPHS U CEPHOU KUCIIOTOH
HUTPAT ATIOMUHHS U XJIOPUIa KaJIns
¢dbropua cepebpa U CONTHON KUCIOTON
CHJIMKAT HATpUSI U OPOMUJI MarHus

111 Bapuanr: ¢docdat kanust u cynbHUT MarHUs
XJIOPH]L aJIFOMUHUS ¥ THIPOKCHU]L HATPUS
HUTPAT [IMHKA U TUIPOKCHUJT KaJIHs
cepHasi KHCJIOTa U THIPOKCHT JINTHS
KapOOHAT HATPHs U HUTpAT Oapus
XJopu 1HKa 1 Qocdat xamus

3aganue 2. CoCTaBUTh MOJIEKYJSIPHBIE YPaBHEHHUS pEAKIMM, CYIIHOCTh KOTOPBIX

COKpalICHHBIC NOHHBIC YPABHCHUA:

I BapuaHT: Zn*+S*=7Zn S|
Mg®*+2 OH =Mg (OH),|
2 H'+S%=H,S?
2 H'+20H=2H,0
CO?5+2H"=H,0+CO,?1

|| BapuanT: Fe?*+20H=Fe (OH),|

BBIpa)KaeT CIEAYIOIINE



Ag'+Cl=AgCl|
Ca®*+S*=Ca S
H'+OH=H,0
2H*+CO%*3=H, CO;

Il BapuanT: Ba**+S0% = BaSO,|
Cu®+2 OH'=Cu (OH),|
2H'+2 OH'=2 H,0
Cr¥+ 3 OH'=Cr (OH);}
2H"+ CO*3= CO,1+H,0

IIpakTuyeckast padora Ne S. Pemmenue 3aianmii Ha npuMeHenne npuHouna Jle-lllarense

1. I Kakux peakuii MpUMEHUM 3aKOH AeWcTBUs Macc? UTo XxapaKkTepu3yeT KOHCTAaHTa CKOPOCTH PEaKITuu?
2. Kak 00BSICHUTD BIMSHUE TEMIIEPATyphl Ha CKOPOCTh XUMUYECKOH peakinuu?
3. Kak 00BsACHUTH YCKOPEHHE XUMHUCCKOHN peaKiMu 1Moj AeicTBUeM Katanuszaropa? 4. Kakoit ¢hu3ndeckuii cMbICHT
MMeeT KOHCTaHTa XUMHUYECKOro paBHOBecHs? UTo OHa XapaKkTepusyer.
5. UeM oTiMyaeTcs UCTUHHOE paBHOBecHe OT JokHOro? K kakomy u3 Hux npuMmenum npunuuin Jle-Illarense?
6. Kak m3MeHHTCSI CKOPOCTh MPSIMOM M CKOPOCTH OOpaTHOM peakiuy MpH yBeludeHNH naBieHus B 3 paza? 2NO +
02 2NO2. IIponsonaeT a1 CMeIIeHne PaBHOBECHS?
7. Xummaeckas peaxius npu 10°C 3akanumBaetcs 3a 8 MuHyT. llpy Kakoil TemmepaType oHa 3aKOHYMTCS 3a 1
MUHYTY TIpH TEMIIEPaTypHOM KO3 PHUIEeHTe paBHOM 27

8. Peaknusa uner cornmacuo ypaBaenuro H2 (1) + 12 (r) = 2HI(r). HayanpHble KOHIEHTPALUU pearupyrommx
BemecTB ObuTH paBHBL: [H2] = 0,1 mome/m; [12] = 0,5 mons/n. PaccunraiiTe KOHIIEHTpAIMH BCEX YYIACTBYIOIIUX B
peaKIIiy BEIIeCTB, MOCIIe TOTO Kak nmpopearuposaio 50% Bomopona.
9. Ilpu cocrosiaun paBHOBecus B cucteMe: 2502 + O2 2503 koHIEHTpaIMK YYacTBYIOIIMX B PEaKIMU BEIIECTB
paBubr: C(SO2) = 2 monb/m; C(02) = 1 mons/m; C(SO3) = 3 mons/n. PaccuntaTth: a) KOHCTAaHTY paBHOBECHS; 0)
ucxonusle koHHeHTpauun SO2 u O2; B) HampaBieHHWE CMEIECHHUS PAaBHOBECHS NPU YBETUYEHHHM KOHLEHTPAaLUU

SO3

IIpakTuyeckast padora Ne 6. HomeHK/I1aTypa HeOPraHM4eCcKHX BellleCTB: Ha3BaHMeE BeIecTBA NCXOAs U3 UX
XUMHYecKOoil (popMyJIbl HIIH cOCTaABJIeHNe XUMUYecKOi (opMyJibI HCX0s1 M3 Ha3BaHNUS BellecTBA 10
mexaynapoanoii (MIOIMAK) wiun TpuBHaJIbLHOI HOMEHKJIATYpPe

HazoBuTe cienyomue coeMHEHUsI:

I Oxcuabl
1. Mn,O,

Al,O4
K,0
NO
BaO
C|205
SO,
Cry,03
. SiO,

10. ZnO
II OcHoBanusi
Zn(OH),
Cu(OH),
Nb(OH);
CsOH
Zr(OH)4
CO(OH)2
SC(OH)3
Pb(OH),

9. NaOH
II1 Cpeanue coan

1. AgCl
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Na3A303

F9283

Cr(C|O4)3

K,CO4

PbSO,

Zn3(POy),

CUJZ

. C&(NOg)z

10. Alx(CrOy)s
Hannmure ciiexyromume coeTHHEHUs
OKcHUI KBS
Oxcup yraepoaa (IV)
Oxcun mapranma (1)
Oxcwun xene3a (I1)
Oxcup cepebpa
Oxcup 6poma (VII)
Oxcun meau (1)
Oxcun azora (V)
Oxcup 6opa

. Okcun Bogoposa

. T'unpoxcun 6apus

© 0N~ wDd
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. T'unpokcun xpoma (I1I)

[EY
w

. I'mapokcup anroMuHus

. I'mapoxcun xeneza (II)

. T'unpoxcun pyouaus

. I'mapoxcun BucmyTta (11I)

e e
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. I'mapoxcun xagmust (11)
. Tunpoxcun rapuus (IV)
. I'mapoxcun upumaus (110)

N e
o © ™

. 'mapokcua cTpoHLMs
. Cynbdut pyounus
. bpomua kammus (1I)
. CunuKat anoMUHUS
. Ilepmanranat cTpoHLus
. Hurpur xene3a (11I)
. Jluxpomar HaTpus
. Apcenat meau (II)
. Anerar xpoma (I1I)
. @TOpuA LMHKA
30. Cynbdar mapranna (II)
1V Hanumure GopmMyJabl cIeyIOIUX cOeAMHEHHUI:

N NN NN DN DN DN NN
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nepmanranat kobansTa (1)
okcun cepsl (IV)
ruapokcun xenesa (111)
docoat mean (II)
CepHHUCTas KHCIOTa
cynsdun xpoma (I11)
OKCHJ JIUTHUS

CUJIMKAT HaTpUA

© 0N s~ L Dd -

TUAPOKCHU][ KaJIbLIUA

10. MBIIBSIKOBAs KHCIOTA



IIpakTnyeckas padora Ne 7. KayecTBeHHbIe peaKIIiH HA HEOPraHMYecKHe coeiMHeHu .
3agauya Ne 1. B tpex nponymMepoBaHHBIX nmpodupkax (Nel, Ne2, Ne 3) conmepkarcsi pacTBOpHI BEIIECTB:
a) IMCTWUIMPOBAHHAS BOJA;
0) pacTBOp COJSTHOM KHCITOTHI;
B) pacTBOp TMIAPOKCUIA HATPHUS.
OmnpenenuTe ¢ TOMOMIBIO HHANKATOPa, B MPOOHPKE MOJ KAKUM HOMEPOM HaXOJUTCS PACTBOP YKa3aHHOTO BEIIECTBA.

[Ipobupka [Ipobupka [Ipobupka

Ompenensemoe | Nel No 2 Ne 3

BEIIIECTBO

JloGaBmssemoe

BEIIECTBO

1) Ipusnax xumuueckoti | Ilpusnax xumuueckoui | Ilpusnax XUMU4ecKoll
peakyuu peaxyuu peakyuu

BriBon: Xumugeckas popmyiia Xumugeckast dhopmyna | Xummaeckas ¢dhopmyna
BeIIeCTBa- BEIIECTBA- BEIIeCTBa-

3agava Ne 2.

B matu mporymepoBanHbIX mpodupkax (Nel, Ne2, Ne 3, No 4,Ne 5) comeprkarcsi pacTBOPHI BEUIECTB:

a) pacTBOp XJIOPHJA ATFOMUHUS;

0) pacTBOp XJIOpUA MATHUS;

B) pactBop xsopuna xesnesa (11);

r) pactBop xiopuaa sxenesa (111);

1) pactop xsopuaa meau (11)

Omnpenenure ¢ MOMOIIBIO OAHOTO PEAKTHUBA, B MPOOMpPKE MOJ KAKMM HOMEPOM HAXOJAUTCS PACTBOP YKa3aHHOTO

BemecTBa. Pe3ymbraTel oopmure B TabuIe

[Tpobupka [Tpobupka [IpoGupka [Ipobupka [Ipobupka
OmpenensemMoe Nel No 2 Ne 3 No 4 Ne 5
BEIIECTBO
HobGaBnsemoe
BEIIECTBO
1) Tlpuznax Ipusnax Ipuznax Ipusnax Ipusnax
Xumuyeckou XUMUuyecKou Xumuueckou XUMUYecKou XuUMUuyecKou
peaxkyuu peaxkyuu peaxkyuu peaxkyuu peaxkyuu
BriBoa: XuMudeckas XuMHuJueckas XumMuueckas XuMnueckast XumMnueckast
dhopmyna dhopmyna hopmyna ¢dhopmyna ¢dhopmyna
BeleCcTBa- BelIeCcTBa- BeIeCTBA- BelIeCTBA- BelIeCTBa-

CocraBbTe MATh ypaBHEHWH XMMHYECKUX pEaKIMii B MOJICKYJISIPHOM, MOJHON M COKpAIlleHHOH MOHHOH (opmax.
VYkaxuTe NpU3HaK XUMHUYECKON PEaKIIHU.

3agaua Ne 3.

B nByx nporymepoBanHbIX npobupkax (Nel, Ne2) comepkarcsi pacTBOPHI BEIIECTB:

a) PacTBOP XJIOPUA aJIFOMHUHUS;

0) pacTBOp XJIOpHJa LINHKA,

Onpenenvre ¢ MOMOIIBIO OJTHOTO PEAKTHBA, B MPOOUpPKE MOJ KaKMM HOMEPOM HaxXOJIUTCS PacTBOP yKa3zaHHOTO
BemiecTBa. Pe3ynbrarel ohopmure B TabnuIe

IIpakTuyeckasi padora Ne 8. Pemienue 3axay (Ha M30BITOK/HEJOCTATOK M BHIXO/A MPOAYKTOB
peakuumn).

3agauya 1. Ha 200 r 10%-ro pacTtBOpa cepHoil kuciaoTs! nojeiicteoBanmu 40 T okcuaa amoMmuHus. Haliaure maccy
00pa30BaBIICHCS BOJIBL.

3anaua 2. Ha 40 r oxcuna meau(ii) moaeiicTBOBaIM PacTBOPOM CEPHOM KUCIIOTHI, coepkanium 49 r 6e3BOIHOTO
BemiecTBa. Halinure Maccy oOpa3oBaBIiieiics oy,

3amgauya 3. Ha 300 r 20%-ro pactBopa xjiopuna Hatpus rnojaericteoBasiu 100  10%-ro pacTBopa HuTpaTa cepedpa.
Haiimure Maccy ocaaka xymopusa cepedpa.

3agaua 4. Ha 40 r amomuHus, conepxkarmiero 10% mnpumeceit, noaeiicteoBamu 100 r 10%-ii consiHON KUCIOTHI.
Hatinute maccy o0pa3oBaBIerocs XJiopua aTrlOMUHUS.



3agaya 5. K 100 mn 10%-ro pactBopa rumpokcuzaa kainusi mioTHocteio 1,11 r/mn mpubasunu 200 mu 28%-ro
pacTBOpa a30THOM KUCJIOTHI INIOTHOCTRIO 1,21 r/Mi. Halinure Maccy oOpa3oBaBIiieiics COJIu.

3agaya 6. K 400 mu 20%-ro pactBopa kapOoHaTta HaTpus ¢ IUIOTHOCTHIO 1,18 r/mMn mpubaBuam pactBop,
conepykammuii 40 T consHON KUCIOThL. HalimuTe Maccy Xiopuaa HaTpus.

Kpurepum ounenkmu:

5 0amnoB BBICTABISETCS, €CIM PabdoOTa BHINOJHEHa B IIOJHOM 00beME C COOJIOAEHHMEM HEOOXOIMMOM
nocneaoBaTenbHOCTA. CTyIeHT paboTall MOTHOCTRIO CAMOCTOATENBHO: TTO00pa He0OOXOUMBIE JIJIST BBITOTHEHHS
npe/iaraeMpix  paboT WCTOYHHMKHM 3HAaHWH, MOKa3add HEOOXOAWMBbIe JUIS TPOBEICHUS TPAKTHYECKHX U
CaMOCTOSITETIFHBIX Pa0OT TEOpeTHYeCKHe 3HAHWS, NPAKTUYECKHe yMEHWsT W HaBblkH. Pabota odopmiena
aKKypaTHO, B ONTHMAaJbHON Ia (UKcaruu pe3ynbratoB (opme. Popma (GuKcariuil MaTepHUAIOB MOXKET OBITH
MpeJIoKeHa MPenoaBaTesieM Wi BEIOpaHa CAMHUM CTYIECHTOM.

4 Gansia BBICTaBISIETCS, €CITH paboTa BBHITIOTHEHA CTYIEHTOM B TIOJTHOM 00BhEME U CAMOCTOSTENBHO.

JonyckaeTcs OTKJIOHEHHE OT HEOOXOJUMOH MOCIIeI0BaTEIbHOCTH BBITIONHEHHSI, HE BIUIIONIEe HAa MPaBUILHOCTh
KOHEYHOTO pe3yiibTara (MepecTaHOBKa MYHKTOB THIIOBOTO IUIAaHA MPU XapaKTEPUCTUKE OTIACIBHBIX TEPPUTOPUI
WM CTPaH U T.1T.).

Hcnonp3oBaHbI YKa3aHHBIC IIPEIoJgaBaTejicM HNCTOYHUKU 3HaHHI>'I, BKJIIO4Yasd CTpaHUIbI artjaca, Ta6J'II/IHI>I u3
MIPIJIOKEHUST K Y4eOHWKY, CTPaHHWIBI W3 CTAaTHCTUYECKHX COOpHUKOB. Pabora mokaszana 3HaHHE OCHOBHOTO
TCOPECTUUYCCKOI'0 MaTrepuala W OBJIAACHUEC YMCHUSIMU, HeO6XOI[I/IMI>IMI/I JJIA CaMOCTOATCIBHOI'O BBIITOJITHCHUA
pabotsl. JlomyckaroTcss HETOUHOCTH U HEOPEKHOCTh B O)OPMIICHUH PE3YIbTaTOB PaOOTHI.

3 Oamna BEICTaBISETCS, €CM pabOTa BBIMONHEHA W O(OpMIIEHA CTYIEHTOM C TIOMOINBIO TPETOAaBaTeNs WK
XOpOIIO MOJTOTOBIIEHHBIX U YK€ BBINOJHMBIIMX Ha "OTIMYHO" NMaHHYI0 PabOTy CTydeHTOoB. Ha BhIMONHEHHE
paboTHI 3aTpadeHO MHOTO BPEMEHHU (MOXHO JaTh BO3MOXKHOCTH JI0/ieNaTh paboTy qoma). CTyqeHT moKa3an 3HaHUS
TEOPETHUYECKOTO MaTephalia, HO HWCIBITHIBAN 3aTPyIHEHHUS TP CaMOCTOSTENHHOW paboTe ¢ Kapramu ariaca,
CTaTUCTUYCCKUMU MaTCprUaiaMu, FCOI‘pa(bI/ILICCKI/IMI/I HUHCTPYMCHTaMHU.

2 OaJuta BBICTABIISIETCS B TOM CIIydae, KOTJia CTYJeHT OKa3aJicsl He TOJITOTOBICHHBIM K BBIITOJIHEHUIO 3TOH PabOTHI.
HOJ’IyT-IeHHBIe pE3YabTaThl HE TMTO3BOJAIOT CACJIAaTb IMPAaBUJIIBHBIX BBIBOJOB W IIOJHOCTBIO pacxogdarcsa C
MOCTaBIIeHHOW menbio. OOHApYXEHO IUIOX0€ 3HAHHME TEOPETUYEeCKOro MaTepHana M OTCYTCTBHE HEOOXOIUMBIX
yMeHHid. PyKOBOACTBO M TIOMOINE CO CTOPOHBI TIPEMOJIABATENI M XOPOIIO TOATOTOBIEHHBIX CTYACHTOB
Hed(PEKTUBHBI W3-32 TUIOXOH MOATOTOBKU CTYCHTOR.

CTyIeHT B TEUEHUE CEMECTpPA IOJKEH BBIIIOJHUTD BCE MIPAKTUYECKUE 3aJaHUSL.
TecToBBIE 3a1aHUA:

1. K kakoMy KJ1accy HEOpraHM4eCKHX coeanHeHuit orHocurcst Mg(OH)2?
A. ocHOBHBIE COJII

B. ocHOBHEBIE OKCHIBI

C. ocHoBaHUA

D. amdoTepHble THAPOKCHIBI

2. K xakomMy Ki1accy HeOpraHU4ecKux coequHennii orHocutcs P205?
A. xucI0pOo0CoAepIKAIIast KHCIIOTa

B. HeconeoOpa3zyromnuit OKCHa

C. KMCIIOTHBII OKCH

D. cpennsist conb

3. KakoBa ¢opmyna nuruapodocdara HaTpus?
A. Na3PO4

B. Na2HPO4

C. NaH2PO4

D. NaPO2

4. ®dopMmyJia KUCIIOTHOT'O OKCH/IA, COOTBETCTRYoMIEero kuciore H3POA4:
A. P205

B. P203

C.PH3



D. H3PO3

5. Kakoe coennHeHne SBIIs€TCS MPEACTABUTEIEM KUCIOPOJOCOAEPIKAIIMX KHCIOT?
A. H2S03

B. HCI

C. H2S

D. SO2

6. Kakoe coeamHeHNE SBISAETCS TPEACTaBUTENIEM HEPACTBOPUMBIX OCHOBAHUN?
A.KOH

B. NaOH

C. Fe(OH)2

D. NH40H

7. YKaxuTe psll COEAMHEHUN, COAEPKAINN TOJBKO paCTBOPHUMbIE OCHOBAHMUS:
A. KOH, Ca(OH)2, NaOH

B. KOH, Fe(OH)2, Fe(OH)3

C. Zn(OH)2, KOH, Ca(0OH)2

D. NaOH, KOH, Ba(OH)2

8. Onpenenute T comn KHSO4:
A. cpennss

B. ocuoBHas

C. cmenranHas

D. kucnas

9. Onpenenute i coau (CUOH)2CO3:
A. cpenHss

B. ocuéBHas

C. cmemnannas

D. kucnas

10. YxaxuTe psizt, CoMepKauii TOIBKO KHCIOTHBIE OKCHJIBL:
A. Na20, CaO, CO2

B. SO2, CuO, CrO3

C. Mn207, CuO, Cr03

D. SO3, CO2, P205

11. K xakoii rpynne okcuaoB oTHocurcs: BaO:
A. HEcoreoOpazyromme

B. amporepHusie

C. ocHOBHBIE

D. xuciotHbIe

12 C KaKHUM U3 Hepqu/ICHCHHBIX BCIICCTB 6y;[eT B3aHMOHeﬁCTBOBaTB FH,Z[pOKCI/II[ KaJIus:
A. Na20

B. SO3

C. Ca(OH)2

D. NaCl

13. Kakoe 13 BelecTB MPU PaCTBOPSHHUH B BOJIe 00pa3yeT KUCIIOTY:
A. NaCl
B. CaO
C. S03
D. NH3

14. C pa36aBiIeHHON CepHON KUCIIOTOW MOKET B3aUMO/ICHCTBOBATD:
A. Ag
B. Fe
C.Cu
D. Pt



15. Exnxue mémoun 06J1a1ar0T CBOMCTBOM pa3pyIiaTh PaCTUTEIBHEIE M )KUBOTHBIC TKaHU. TaKiMH CBOMCTBAMH HE
oOianmaer:

A. NaOH

B. KOH

C. LiOH

D. Cu(OH)2

. YKa)XHTE BEIIECTBO, KOTOPOE B PACTBOPE MOJIHOCTRHIO paciaaaeTcs Ha HOHBL.
KapOOHAT KabIus
BOJIA
cepHasi KHCIIoTa
THAPOKCUI IMHKA

COow>»z

. Yxaxute BCHICCTBO, paCTBOP KOTOPOTO HE MMPOBOAUT 3J'ICKTpI/I'-ICCKI/II\/'I TOK:
XJIOPH]T MarHUS
cynbdat Oapus
THJIPOKCHJT HATPUS
XJIOPOBOZOPOJT

COow>g

—_
o0

. K anektponuraMm oTHOCUTCA:
H2
MgO
Cu(OH)2
Na2S04

COw>

19. K HeanekTpoauTaM OTHOCUTCSL:
A. kucnopon
B. wuTpar maraus
C. ruapoxcuj Kams
D. cynbdun Harpus

20. KatroHbI MeTalIa ¥ aHUOHBI KUCJIOTHOTO OCTaTKa 00pa3yroTCs MPHU AUCCOITUAITUN:
A. xnopuna cepedpa
B. okcuna kanbums
C. cynbdara kaaus
D. runpoxcuna 6apus

21. Ykaxure GpopMyiy BeIeCTBa, IPH JUCCOLMAILMYA KOTOPOTO B KAUeCTBE KATHOHOB 00Pa3ylOTCs TOJIKO HOHBI
H+.

A. H2SiO3

B. NaH

C. H2S04

D. NaOH

K QJICKTPOJIUTAM OTHOCHUTCA KaKAOC U3 IBYX BCIHICCTB:
XJIOPHUJ HATPUS U XJIOPH]I cepedpa
THJIPOKCU HAaTpus U rujpokcua xemnesa (1I)
OKCHUJ Oapust U OKCHJT aJTFOMUHHS
KapOoOHAT HATpHs U KapOOHAT KaJus

COow>y

23. Ykaxure psaa popmyst BEIIECTB, PU JUCCOIMMAINN KOTOPHIX B KAY€CTBE KATHOHOB 00Pa3yIOTCS TOJBKO HOHBI
METaJIJIOB.

A. AICI3, NaOH, Fe(NO3)3
B. KOH, Cu(OH)2, MgSO4
C. Ba(OH)2, AgNO3, Fe(OH)3
D. CaCO3, AICI3, Mg(OH)2

24, Cymma k02 PHUITMECHTOB B YpaBHEHHUH JIEKTPOIUTHICCKOMN AUCCOITHAITNH CYIh(aTa allOMAHUS paBHa
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5. Cymma k03¢ (QUIIMEHTOB B YPaBHCHUH JJIEKTPOIUTHUYCCKOM quccormanmy HuTpata xenesa (1) pagna

A. 3
B. 4
C. 5
D. 6

HHceTpyKuus 10 BBIIOJTHEHHUIO.

[Ipu BBINOJIHEHUHM TECTOBBIX 3aJaHUM OOYYAIOLIMICSA NOJDKEH BHIOPATh OAMH WM HECKOJIBKO BEPHBIX
OTBETOB U3 NMPEAJIOKEHHBIX BAPUAHTOB.

Kputepuu onieHuBanus:

- 5 6aJUI0B BBICTABIISIETCS, €CJIM MPaBUIIbHBIE OTBETHI AaHbl Ha 85-100% Bompocos

- 4 Gaju1a BBICTABJISICTCS CTYACHTY, €CJIH MTPABIILHBIC OTBETHI JaHbl Ha 65-84% BOmpoCoOB

- 3 Gaju1a BBICTABJISICTCS CTYACHTY, €CJIHM MTPABIILHBIC OTBETHI JaHbl Ha 50-64% BOmpocoB

- 2 Gajuta BBICTABISCTCS CTYICHTY, €CIIU NIPaBUJIbHbBIE OTBETHI AaHbl HA MeHee 50% TeCTOBBIX 3aJaHui

Tembl 10KI210B MO TUCHUIINHE XUMUSI:
buotexHonorus u reHHas HH>XeHepus — TexHosiornu X X1 Beka.
HanoTtexHOMOrHsI Kak MPHOPUTETHOE HANIPABIICHUE Pa3BUTHS HAYKH M MPOU3BOJICTBA.
CoBpeMeHHBIE METOJIBI 00€33apaKMBaHUS BOJIBI.

ANNOTPONHS METAIJIOB U HEMETAJIIIOB.

Kuznp u pesrenpHocTs .M. Menneneena.

«[Tepronmueckomy 3aKoHY OyayIiee He TPO3UT Pa3pyIICHUEM. .. ).

Cunres 114-ro snemenTta — TpuyM(¢ pOCCUHUCKUX (U3UKOB-SIIEPIIHKOB.
HW3oTomnsl Bogopoaa.

Hcrionp30BaHne paJioaKTUBHBIX H30TOIIOB B TEXHUUECKHX EIIX.

0. PeHTreHoBCKOE U3ITyYEHHE U €TI0 HCIIOIh30BAHUE B TEXHUKE U METUIIMHE.
11. PacTBOpHI BOKpYT HAC.

12. Boja kak peareHT M Kak cpeja Uil XMMHYECKOTo TpoIiecca.

13. Tunsl pacTBOpOB.

14. Kwuzsp u nesrensHocth C. AppeHuyca.

15. YcrpaHeHue )KeCTKOCTH BOJIbI Ha TIPOMBIIUICHHBIX MPEATIPUSTHSX.

16. CepHas KuCIOTa — «XJI€0 XMMUUECKOH MPOMBIIIIZIEHHOCTHY.

17. Vicnonp3oBaHNe MUHEPATBHBIX KUCIOT Ha MPEANPHUITUSIX PA3THYHOTO MPODHUIIA.
18. IoBapeHHast COJIb KaK XMMHUUYECKOE CBIPBE.

19. MHoronukuii KapOOHAT KanbLus: B IPUPOAE, B IPOMBIIIICHHOCTH, B OBITY.
20. TIpakTryeckoe NMPUMEHEHUE JIEKTPOIH3a: pahUHUPOBaHHE, TaTbBAHOIIIACTHKA, TaJIbBAHOCTETHSI.
21. Victopust OMy4YeHUs ¥ IPOU3BOCTBA AIFOMHUHUSI.

22. DIeKTPOIIMTHYECKOE MONTyYeHre U pahUHUPOBaHUE MEH.

23. XKuznb u gesrensHocTs . J]9BH.

24. BupTyaibHOE MOJICTTUPOBaHNE XHMUYECKUX MPOIIECCOB.

25. VHepTHBIE WM 0JIarOpOIHBIE Ta3bl.

26. Poxxgaroiiue coau - TaJoreHsl.

27. 3amuTa 030HOBOTO YKpPaHa OT XUMHYECKOTO 3arps3HEHHSL.

28. Peakuus ropeHus B ObITY.

29. Hcropus MIBEICKON CIINYKH.

30. MuHepaJbl 1 TOPHBIE TOPOJIBI KaK OCHOBA JTUTOCQEPHI.

31. OxpaHa OKpy»KaroIiel cpebl OT XMMUYECKOr0 3arps3HEeHU.

32. Kocmetnyeckue renu.

33. Ponp MeTanioB B UCTOPUH YETIOBEUECKOM IUBUIIN3ALIHH.

34. Vctopust pa3BUTHUS YEPHON METaUTyPrHH.

35. Hcropust pa3BUTHS IBETHON METAJUTYPIHH.

36. CoBpeMeHHOE METAJUTYprHYeCcKOe TPOU3BOJICTBO.

37. Ponb METaIIOB M CIUTaBOB B HAYYHO-TEXHUYECKOM ITPOTpecce.

38. Koppo3usi MeTasIoB M CIIOCOOBI 3aIUTEI OT KOPPO3HUH.

39. KpaTkue cBefeHUs 110 UCTOPUU BOZHUKHOBEHUSI U PAa3BUTHSI OPTaHUUECKONH XUMHUH.
40. XKu3znb u nesrenpHOCTh A.M. ByTieposa.

RBoo~Noor~wOE



41. BuTtanu3M U €ro Kpax.

42. Ponb OT€YECTBEHHBIX YUCHBIX B CTAHOBJICHHH M Pa3BUTHU MUPOBOH OPTaHWYECKON XHMUH.

43. CoBpeMEHHBIE IPEICTABICHUS O TEOPUH XUMHYECKOTO CTPOCHHSI.

44, DKoNMOTUYeCKHe aCTIeKTHl UCTIOB30BAHUS YTIIEBOAOPOIHOTO CHIPHSI.

45. DKOHOMHYECKHE AaCHEeKThl MEXIYHApPOAHOTO COTPYAHMYECTBA MO HCIIOJIB30BAHHUIO YTIIEBOJOPOIHOTO
CBIPBAL.

46. XuMus yriaeBoJOPOAHOTO CHIPhS.

47. YraeBoaopoIHOe TOIUIMBO, €r0 BUIIBI M Ha3HAUYCHHE.

48. CuHTeTHYECKUE KayuyKH: UCTOPHS, MHOTOOOpa3He M MEPCICKTHBEI.

49. Pe3snHOTEeXHUYECKOE MMPOU3BOJICTBO U €r0 POJib B HAYYHO-TEXHUUECKOM IpOrpecce.

50. [TpumeneHne apoMaTHIECKUX YTIIEBOJOPO/IOB.

51. ApomaTmueckure yriieBOJOPOABI KaK CHIPhE TSI POU3BOICTBA MTECTHIIHIOB.

52. He(Tp 1 ee TpaHCIOPTUPOBKA KaK OCHOBA B3aWMOBBITOJTHOTO MEXIyHaPOAHOTO COTPYIHUYECTBA.

53. CapoyHOe MPOU3BOACTBO M POJIb XUMUH YTICBOAOPOJIOB B HEM.

54. MetaHomn: XeMOGHIHSI ¥ XeMOpOOHs.

55. Dranon: Benuyaiiiiee 01aro U CTPaIIHOE 3J10.

56. ANKOTONM3M U €To MPOQHIaKTHKA.

57. IlpuMeHeHNe MHOTOATOMHBIX CITHPTOB.

58. ®opmainbaern Kak OCHOBA ITOYYEHHS BEIECTB U MaTEPHAIIOB.

59. MypaBbHHAsI KUCIIOTA B IPUPOJIE, HAYKE U MTPOU3BOJICTBE.

60. Hcropus ykcyca.

61. Msina: nmpomuioe, HacTosIIEe, OyayIee.

62. CpezncrBa rurueHbl Ha OCHOBE KHUCIOPOACOACPKAIIUX OPTaHHYECKUX COCTUHEHUH.

63. Cunretnyeckue motoume cpeactsa (CMC): OCTOMHCTBA M HEOCTATKH.

64. CnoxxHbie 23UPHI ¥ UX 3HAYCHHE B IPUPOJIE, OBITY U TIPOU3BOJICTBE.

65. JKupbl Kak NPOAYKT MUTAHUS K XUMUYECKOE CBhIPhE.

66. 3amMeHa )KUPOB B TEXHUKE HEMHUILEBBIM CHIPHEM.

67. HexBarka mpoioBOJILCTBUS KaK T100anbHas IpoOieMa 4eJI0BEeUeCTBa U IyTH €€ PeIICHUS.

68. YrieBoapl M MX POJIb B KMBOW IPHPOJIE.

69. CtpoeHue TIIIOKO3bI: UCTOPHSI PA3BUTHS MPEJICTABICHUH 1 COBPEMEHHBIE BO33PEHUSI.

70. AMMHMaK 1 aMAHBI — OECKUCIIOPOIHBIE OCHOBaHUSI.

71. AHMIMHOBBIE KPAaCUTEIH: HCTOPHUS, IPOU3BOJICTBO, TIEPCIIEKTHBA.

72. AMUHOKHCIIOTHI — aM()OTEpHBbIE OPTAaHIUYECKHE COSTHHEHHSI.

73. AMUHOKHCIIOTBI — «KUPITUYAKI) OEITKOBBIX MOJIEKYIL.

74. CuHTeTHYeCKHe BOJIOKHA HA aMHHOKHCIIOTHOH OCHOBE.

75. VicTopusi OTKPBITHS CTPYKTYPHI OEIIKOB.

76. «XXu3Hb 3TO c1oco0 CyIIeCTBOBAHHS OCITKOBBIX TEIl. ..».

77. CTpyKTypHl O€JIKa U €ro JeCTPyKTYpHUpOBaHHE.

78. buonornueckue GpyHKINN OEITKOB.

79. CIIU u ero npoduinakTuka.

80. Jlepunut Oenka B MUIIEBBIX MPOJIYKTAX W €ro MPEOJOJICHHE B PaMKax IIOOANBHON MPOJIOBOIBCTBEHHOM
MPOTPaMMBI.

Kpurepun oneHuBaHusi:

5 0a/sI0B BBICTABJSIETCS, CIIM JIOKJIAJ CONEPKHUT COOCTBEHHBIC B3IIIAABI OOydaroIIerocs Ha IpoliemMy,
oOydJaroruiics TIyOOKO M TIOJHO paccMOTpel MOMHATYI0 NpoOieMy, IMOKazajdl yMEHHE BBIJCIATh TIJIABHOE,
aHAJIM3UPOBATh, CyMeJ MNPaBWIBHO OTOOpaTh (DAKTHUSCKUH MaTepual i apryMEHTAllMH, IOKa3al YMEHHE
CpaBHHBaTh pedepupyemMble UCTOYHHMKH, pa3Hbie TOYKHA 3pPEHHS, TeMa HaydyHO OOOCHOBaHA. JaHBI OTBETHI Ha
JIOTIOJTHUTEINILHBIE BOMIPOCHI. JIOKIIa | HalmcaH MPaBUIIBHBIM JIUTEPATYPHBIM S3bIKOM, TPAMOTHO OOPMIIEH.

4 6ajJ1a BBICTABJISIETCS, €CITH JOKIIA] COJCPIKUT COOCTBEHHBIEC B3MIIsIbI 00YYaroIIerocst Ha mpo0IeMy U ero
BBICTYIIJICHHUEC COIIPOBOXOACTCS apFYMeHTaHHeﬁ TOYKH 3pCHHA UCTOPHUKOB WJIN IMMOJITUTHICCKUX )IeHTeHeﬁ, HO HE€ OaHbI
OTBETHI Ha JIOTIOJIHUTEIIHHBIC BOIPOCH.

3 0Ganna BBICTaBISIETCA €CIIM [IOKJIQ[ YAaCTHYHO COJEPKUT COOCTBEHHBIE B3MIIAARI OOydYaromerocs Ha
mnmpobiieMy, B paboTe NPUBOAWUTCS TOJIBKO OFHA TOYKA 3pEHUS Ha mpobieMy, CyTh NpOOJIEeMBI pacKphITa HE
MTOJTHOCTHIO; OTBETHI HA JOTIOIHUTEILHBIE BOIPOCKHI HE JTAHBI.

2 0aj1a BHICTABIISICTCS B TOM CITydae, KOT/ia IMOIHATAs MPoOJieMa pacKphiTa HEJJOCTATOYHO TIOJTHO, HE BCET/Ia
MpPaBUJILHO BBIJENSCTCS TJIaBHOE, OejieH (akTHyeckuii Marepual, Mallo HUCIOJb30BAHO JOTOJHUTEIEHON
mutepatypsl. Jloknan ohopMiieH HENMPaBUIEHO: UMEIOTCS HapyIIeHUs JOruKH. Harmcan rpaMoTHO.

CTyneHT B TeUEHHE CEMECTPa MOXKET MOJTOTOBUTE J0 2 TOKJIAI0B.



3. MeToanyeckue MaTepuajbl, onpeaessonye Npoueaypsl OeHUBAHUSA 3HAHUI, yMeHHii, HABBIKOB
U (WJIHM) ONBITA AeSATeTbHOCTH, XapaKTePHU3YIOIIMX 3Tanbl GOPMUPOBAHUSA KOMIIeTeH Mt

IIpouenypa oneHuBaHUS 3HAHUH, YMEHHI, HaBBIKOB W (M) OMBITA NEATCIBHOCTH, XapaKTEPH3YIOIUX
aTans! GOPMUPOBAHHS KOMITETEHIIMHA COCTOUT M3 TEKYIIETO KOHTPOJIS.

Texkymmii KOHTPOJb yCIIEBAEMOCTH IPOBOAWTCS C  HWCIOJIB30BAaHHEM OIEHOYHBIX  CPEJCTB,
MPEJICTABICHHBIX B 1. 2 JaHHOTO TPHIIOKEHUS. Pe3ynabTaThl TEKYIIEro KOHTPOJIS JOBOJISTCS IO CBEICHUS
CTYJICHTOB JI0 TTPOMEKYTOYHON aTTECTAIIMUA M YYUTHIBAIOTCS MPHU OICHUBAHUW 3HAHWM, YMEHUM, HABBIKOB U (HJIN)
OTIBITA JESITETFHOCTH.



IIpuitoxenue 2
METOJUYECKHUE YKA3AHUSA U1 OBYUYAIOIIINXCA 110 OCBOEHUIO JUCHUITVIMHBI (MOYJISA)
OV/JI. 12 Xumus

MeTtoaudeckne yKa3aHUs Ul CTyIEHTOB 0 ocBoeHUI0 quctutuind OV 1. 12 XumMus sIBASIOTCS 9acThio pabodeit
MPOTpaMMBbl AUCHUILTHHEI (IPUIIOKEHUEM K pabodell mporpamme).

Pabouas nporpaMma JUCHUIUIMHBI YTBEP)KIACTCS TUPEKTOPOM KOJUIemxKa i u3ydeHus aucuuiuinasl OY 1. 12
Xumust. Onpeaersier Head U 3a1a4u AUCLHUILIMHBIL, GOpMHUPYEMBIE B XOA€ €€ U3yUCHHUS KOMIIETCHIMH U UX KOMIIOHEHTBHI,
coJiepkaHUe W3y4aeMoro Marepuana, BUABI 3aHATHH M 00bEeM BBLICISIEMOro Y4eOHOTO BpPEMEHH, a TaKkKe MOPSIOK
M3y4YeHUs U npenojaBanus yueoHo aucuuruinabl OY 1. 12 Xumust.

Paboras ¢ paboueii mporpaMMol AMCIUIUIMHEL, HEOOXOAMMO 00paTUTh BHUMAHHE Ha CIEAYIOIIee:

— HEKOTOpbIe pa3zenbl wik TeMbl Jucuumuael OY . 12 Xumus He pa3OuparoTcs Ha JIEKIUAX, & BBIHOCATCS Ha
CaMOCTOSITEIbHOE N3yUCHHE TI0 PEKOMEHAYEMOH yueOHO IuTepaType U y1eOHO-METOJMUECKIM pa3paboTKaMm;

— COZEp)KaHME TEM, BBHIHECEHHBIX HA CaMOCTOSITEJIbHOE M3YUYEHHE, B OO0S3aTE€IbHOM IOPSOKE BXOIUT
COCTaBHOM YacTBIO B TEMBI TEKYILETO M TPOMEKYTOYHOTO KOHTPOJIS;

Jid TOATOTOBKM K TEKYLIEMY KOHTPOJIO CTYAEHTHI MOTYT BOCIOJB30BaThCs OIIEHOYHBIMH CpEJCTBaMH,
npencraBieHHbIME B [Ipunoxxennn 1 k pabodeii mporpamme mucrurmnasl OV /1. 12 Xumus.

1. Onucanune nociaenoBaTeLHOCTH JAeiiCTBHII CTYIEHTA

[puctymast x m3ydenuto auctuiumabl OY/]. 12 Xumus HeoOXOqUMO B TEPBYIO OUYepellb O3HAKOMHUTHCA C
coJiep>kaHueM pabodelt MporpaMMbl AUCIMIUIMHEL, TAe B paznene «CTpyKTypa U coAepiKaHhe AUCIMILTHHBI (MOJTYJIS )»
MPUBEACHO O0Illee paclpe/ieieHue YacoB ayAUTOPHBIX 3aHATHIH M CaMOCTOATEILHON PabOThl IO TeMaM TUCHUILTUHBI U
BUJAM 3aHITHH.

3anoroMm ycrnemHoro ocBoeHus aucuuiuiniael OY /. 12 Xumus sBAsieTCsl MOCEIICHUE JEKIMOHHBIX 3aHSATHI U
BBHITIOJIHEHUE TPAKTUYECKUX paboT, TaK KakK MPOIMYCK OJHOTO, a TeM 0ojiee HECKOJIbKUX 3aHATHH MOXKET OCIIOXHHTH
OCBOCHHE Pa3zesioB Kypca.

Jleky UMEIOT LENBI0 AaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUW MO COACPKAHUIO AWCLUIIIMHBI
OV . 12 Xumus. [Ipu nzydennu u npopaboTKe TEOPETUIECKOTO MaTeprajia He0OX0JMMO:

— TIIOBTOPUTH SaKOHCHCKTI/IpOBaHHI)II\/'I Ha JICKIUOHHOM 3aHATHU MaTepuall M JOIOJHUTHL €ro ¢ Yy4d€TOM
PEKOMEHIOBAaHHOM 10 JaHHOU TEME JIUTEPaTypPHI;
— [IpHu CaMOCTOATCIIbHOM U3YyYCHUU TCOpCTH‘ICCKOﬁ TEMbI IOATOTOBUTH KOHCICKT, UCII0JIB3Yysl PCKOMCHAOBAHHLIC B

paboueii mporpaMMe TUCIUIUIMHBI JINTEPATYpHbIE HICTOYHUKH U 3JIEKTPOHHBIE 00pa3oBaTelIbHbIE PECYPCHI.

[IpakTueckue 3aHATHS MPOBOISTCS C LEJBIO YIIIyOJIeHUs U 3aKpeIUICHUs 3HAHUH, MMOMyYEHHBIX Ha JEKIMAX,
B IPOLIECCE CaMOCTOSITEIBHOM paboThI C yueOHOM IUTEpaTypOi.

B xoze mpakTtrdeckoro 3aHATHS 00y4YarolIMecs BBIONHSIOT OJHO MPaKTHYECKOe 3aJaHKe MOJ[ PyKOBOJICTBOM
MpernogaBarens B COOTBETCTBUH C U3y4aeMbIM COJep)KaHUEeM y4eOHOro MaTepuana.

Brimonnenne o0y4aonmMucs NpakKTUYECKUX 3aJaHUi HAaIlPaBJICHO Ha!

- 0000IIeHne, CHUCTEMaTH3aLHI0, YIIIyOJleHHe, 3aKperuleHHe MOJTyYeHHBIX TEOPEeTHYECKUX 3HAHMH o
KOHKPETHBIM TEMaM JUCITUITIIINHBI,

- (QopMmupoBaHHEe YMEHHIl NPUMEHATh MOJIYYEHHbIC 3HAHWA Ha [PAKTUKE, pPEAIN3ALUI0 EeIWHCTBA
WHTEJUIEKTYaIbHON U MIPAKTUYECKOH NeATEIbHOCTH;

- BBIpaOOTKY TIpU pEIICHUH TMOCTABIEHHBIX 3a7ad TakuX MPOQECCHOHANTBHO 3HAYMMBIX KauecTB, Kak
CaMOCTOSITEIbHOCTh,  OTBETCTBEHHOCTb, TOYHOCTb, TBOpYECKasi HHULMATHUBA.

2. CamocTosiTeIbHAS PAGOTA CTYIEHTA

CamocrosTensHast pabota - 3T0 BHJ Y4eOHOW AEATENBbHOCTH, MPEAHA3HAYEHHBIN ISl MPHOOpETEeHUs! 3HAHUA,
HABBIKOB M YMEHHUI B 00beMe M3ydaeMoOl JUCHMILIMHBI cornacHo TpeboBanusmM ®I'OC cpemnero npodeccuoHaIbHOro
06pa30BaHI/IH, KOTOpBIfI BBIIIOJIHACTCS O6y‘-Ia}OIlII/IMI/IC$I VHIAWBUAYAJIbHO WU NPEANOJarac€T akTUBHYIO pOJIb CTyA€HTA B €€
OCYIIIECTBIEHUH U KOHTPOJIE.

Lenu camoctosTensHON pabOTHI:

— CucTeéMaTusanuAa U 3aKpCIJICHUC MMOJTYYECHHBIX TCOPETHUCCKUX 3HAHUU U MMPAKTHYCCKUX yMeHI/Iﬁ CTYIACHTOB,

— yriuyOJeHne U pacIMpeHne TEOPETHYECKUX 3HAHUH;

— ¢opmupoBaHHE YMEHHH HCIONB30BATh HOPMATHBHYIO, TPABOBYIO, CIPAaBOYHYIO JIOKYMEHTAIMIO W
CHEHMATIBHYIO JUTEPaTypy;

— pa3BUTHE TIO3HABATEJbHBIX CIOCOOHOCTEH M aKTUBHOCTH CTYJEHTOB: TBOPYECKOH WHUIMATHUBHI,
CaMOCTOSITETbHOCTH, OTBETCTBEHHOCTH M OPTraHU30BAHHOCTH;



— (opMupoBaHHEe CaMOCTOSTETHLHOCTH MBIIUICHUSI, CIIOCOOHOCTEH K CAaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHIO
W caMopeai3aliiy;

— BOCIIUTaHHE CAMOCTOSATEIFHOCTH, KaK JIMYHOCTHOT'O Ka4ecTBa OYAYILEro CIeIHaincTa;

— pa3BUTHE WCCIE0BATEILCKUX YMEHHH.

CamocrosTenpHas padoTa cryaenta mmo yueonoi aucummuinae OY . 12 Xumus BBITOTHSISTCS:

— CaMOCTOATCIBHO BHE paCliuCaHus y'-IC6HI)IX SaHﬂTHﬁ;
— C HUCIIOJIb30BAHUEM COBPEMCHHBIX 06p8.30BaTCJ'ILHBIX TGXHOHOFHﬁ;

— TapauIesIbHO U BO B3aUMOJCHCTBUY C Ay AUTOPHBIMU 3aHATHUSIMH.
Bormpocsr, He paccMOTpeHHbIE Ha JIEKIUAX W MPAKTUIECKUX 3aHATHUSAX, JOJDKHBI OBITh M3yUEHBI CTYJEHTAMH B
XO0JIe CaMOCTOSITENTFHON paboThl. B xome camocTosiTensHONW pabOTHI KaXKIbIM CTYACHT O0s3aH MPOYNTATh OCHOBHYIO H
JOTIOTHUTENBHYIO JIUTEPaTypy MO M3y4aeMOH TeMe, IOMNOJHUTh KOHCIIEKTHl JEKUUA HEIOCTAIONIMM MaTepHalIoM.
BrinmuckamMu 13 PEKOMEHIOBAHHBIX IIEPBOUCTOYHUKOB. BBIIENIUTH HEMOHSITHBIE TEPMUHBI, HANUTH UX 3HAYCHUE B
SHITMKJIONETHIECKUX CIOBAPIX.

3. Pekomenmauuu no padore ¢ JIUTEPATypPOil 1 HCTOYHMKAMH
Paboty ¢ muTepaTypoil cienyeT HauWHATH C aHanmW3a padodeid mporpammbl gucnuioiHbEl OY /. 12 Xumwus,
coJieprKalliel CIMCOK OCHOBHOW U IOMIOJIHUTEIBHOMN JINTEPATYPHI.
B ciydae BO3HUKHOBEHHS 3aTpyJHEHHH B MOHUMAaHWM y4eOHOTO MarepHalia ciemyeT oOpaTHThCA K APYTUM
WCTOYHHUKAM, TJE N3JI0KEHIE MOXKET OKa3aThcsa 0ojee JOCTYITHBIM.
Pabora ¢ muTepaTypoli He TOJIBKO IOJIe3HA KaK CPEACTBO 0osiee TiTyOOKOro M3Yy4eHHUs 000N JUCIUTUIMHBI
OVY . 12 Xumusi, HO U sIBISIETCS HEOTHEMIIEMON YacThIO MPOPECCHOHANBHON AEATENFHOCTH OYAYILEro BHITYCKHHKA.



