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1. HEJIX OCBOEHUA JTUCHUTIIMHBI

1.1|-popmupoBanue y CTyJEHTOB NPEACTABICHUSI 0 XUMHYECKOH COCTABIIIONIEH €CTECTBCHHO-HAYYHOM KapTHHBI MUPa KaK
OCHOBBI NIPHHATHS PELICHUH B )XU3HEHHBIX U IIPOU3BO/ICTBEHHBIX CUTYAIMIX, OTBETCTBEHHOT'O IOBEACHUS B IPUPOIHOM
cpene.

2. MECTO JUCHMILIUHBI B CTPYKTYPE OBPA3OBATEJIbLHOW TPOTPAMMBI

Iuk (pasger) OOIT: lova

2.1|TpeGoBaHus K NpeIBaPUTEILHOI MOATOTOBKE 00yYaIOIIerocs:

2.1.1|V3y4eHne yueOHON TUCUMILTMHBI « XUMHSD) 0a3UpyeTCs Ha 3HAHUSIX 00yJaIOMINXCS,TOTYUYCHHBIX IPU U3YyYCHUH
OHOJIOTHH, XUMUH,(PU3KKH, Teorpadi B OCHOBHOH IIIKOJIE.

2.2|IMCOMIUIHHBI H IPAKTHKH, VISl KOTOPBIX OCBOEHHE TAHHOW THCUHUTINHBI (MOYJIsl) HEOOX0ANMO KaK
npeauiecTBylolee:

3. TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA TN CITUIIJIMHBI

3.1 3narnb

- HanboJee BaKHBIE OTKPHITHS M TOCTHXEHHS B 00JIACTH XMMHH, ITOBJHSABIINE HA SBOIOIHIO IPEICTABICHUH O PUPOJE, Ha PA3BUTHE
TEXHUKHU U TEXHOJIOTUH;

- OCHOBHbIE 3aKOHBI XUMHHU: COXPAHEHHsI MacChl BELIECTB, IOCTOSIHCTBA COCTaBa, NEPUOJMUECKUN 3aKOH;

- 0OBSICHEHHSI OKPYKAIOIIUX SBJICHUH C TOYKH 3PEHUSI XUMHH, CIIOCOObI COXpaHEeHUs 30pOBbs, 00ecriedeHus: 6€30MacHOCTH
KHU3HENISSITEILHOCTH, O€PeXHOTO OTHOLIEHHS K IIPHPO/IE, PALIHOHAIEHOTO MPUPOJONOIB30BaHMS;

- B)KHEHIIINE BELIECTBA U MaTEePHAJIb;

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

- UMeTh CHOPMHUPOBAHHOE ITPEICTABICHUE O HAYYHOM METO/Ie TO3HAHUS NMPHUPOJIBI U CPEACTBAX U3YyUYCHUSI MEraMHupa, MaKpOMHUpa 1
MHUKPOMHPA,;

- IpUeMbl HaOJIIOJICHUH, OTIBITOB, UCCIIEIOBAaHUN M OLICHKHU JIOCTOBEPHOCTH HOJTYYEHHBIX PE3yJIbTaToB.

3.2 Ymerhb

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

- ONPEENIATh: BAJEHTHOCTD U CTEIEHb OKHCIICHUSI XHMUYCCKUX 3JIEMEHTOB, THIT XUMHYECKOU CBSA3H B COCAMHCHUSIX, 3apsiil HOHA,
XapakTep Cpeabl B BOAHBIX pacTBOpax, OKUCIUTEIb, BOCCTAHOBUTEIIb,

- XapaKTepH30BaTh: SJIEMEHTHI MaJIbIX [IEPHOIOB IO UX MOJOKCHHIO B cucTeMa Menpeneesa J[. 1., o0mme XuMHUYeCKie CBONCTBA
METaJIOB, HEMETAJIOB, CTPOSHHE U XMMHUUYECKHE CBOUCTBA OPraHHUYECKUX COCTHHEHHUH,

- BBIIIOJHATH XMMHYECKHE SKCIICPHMCHTBL;

- IPOBOJUTH CAMOCTOSITEJIbHBINM OMCK XUMUYECKON HHPOpMaLuH;

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

- OpeaACiIATh BOSMOXKHOCTHU MPOTCKAHUS XUMHUYICCKUX HpeBpaLHCHHﬁ;

- SKOJIOTUYECKH IPAMOTHO BECTH B OKPY)KAroUIEH cpeie;

- 6e30macHo 00pamaTbesi C TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMU;

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

- UCIIOJIb30BATh TCXHOJOT'MYCCKUEC NOCTHMXKCHUSA B XUMHH OJIA IIOBBILLICHUSA CO6CTBCHHOFO HUHTCJUICKTYaJIbHOT'O Pa3BUTHUS B Bbl6paHHOI>’I
npodeccnoHanbHON IeSITENFHOCTH.

3.3 Baagern

- MOHATUIHBIM aNapaToM XUMHUH, O3BOJISIOLUIMM IO3HABATh MU, Y4aCTBOBATh B AUCKYCCHSX IO €CTECTBEHHOHAYYHBIM BOIIPOCaM,
HCTIOJIb30BaTh PA3JIUUHbIC HICTOYHUKH WHQOPMAIMH AJIS IOATOTOBKH COOCTBEHHBIX pabOT, KPUTHYECKH OTHOCHTHCS K COOOIICHUAM
CMU, coneprxamiuM HayqyHYI0 HH()OpMAIHIO;

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

- YMEHUSMH U HaBbIKAMHU Pa3IMYHBIX BU/IOB IT03HABATEIILHON EATEILHOCTH JJISl U3YUEHUS Pa3HbIX CTOPOH OKPYXKAIOIETO
€CTECTBEHHOTO MHpa;

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

- 3HaHUSIMH O Han0OoJIee BAXKHBIX OTKPBHITUSAX M JOCTIKEHHUAX B 00JIaCTH XMMHUH, ITOBJIUSABIINX Ha SBOJIOIMIO MTPEJCTABICHUI O
MIPUPOJIE, Ha Pa3BUTHE TEXHUKH U TEXHOJIOTHH.

4. CTPYKTYPA U COJIEP)KAHUE JMCLHUILIMHBI (MOY.JIS)

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,
HMOHHAs1, 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
TEOPETUIECKHX 33/JaHUH Ha
XapaKTepH3alU0 XUMHYECKHIX 3JIEMEHTOB
«Merauaeckue / HeMeTauTdecKre
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. Ileproangeckas 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
COOTBETCTBHUU C MOJIOKEHUEM XUMUUYECKOTO
anemenTa B [lepuonndeckoii cucreme.
MupoBo3z3peHueckoe 1 HayqHOE 3HaUE€HUE
Ilepuognueckoro 3akona .M.
Menneneesa. [Ipornossr [I.11. Menneneesa.
OTKpBITHE HOBBIX XUMUYECKUX DJIIEMEHTOB.
/JTex/

JJ1.1J11.2
Jd2.1
0192

1.4

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

J1.1J11.2
Jd2.1
0132
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Tema 1.2. BemectBo. KauectBeHHsbli 1
KOJINYECTBEHHBIN COCTAB BEILECTBA.
BemecTBa Monexynsipaoro u
HEMOJIEKYJISIpHOTO cTpoeHus. [IpudanHsl
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.
OTtHOCHTeNbHAas IUIOTHOCTH ra3oB. [IpocTeie
U cII0XHbIE BellecTBa. OCHOBHBIE KIIaCCHI
CJIOYKHBIX BEIECTB (OKCUABL, TUIPOKCHUIBL,
KHCJIOTHI, coin). B3anMocBsi3b
HEOpraHMYEeCKUX BELIECTB. ArperaTHble
cocTosHus BeulecTBa. Kpucrammyeckue u
amopdHsie BemecTBa. TUIbI
KPUCTAUTMYECKHUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAs, HOHHAS, METAIUTHIECKas ).
3aBUCUMOCTbH (PU3NYECKUX CBOWCTB
BEILIECTBA OT THUIA KPUCTAINTHIECKON
pemeTKy. 3aBUCHMOCTh XUMHUYECKON
AKTHBHOCTH BEIIECTB OT BHIAa XUMHUYECKOH
CBSI3U U THIIA KPUCTAJUIMYECKOH PELISTKH.
TIpuunnbl MHOTOOOpa3us 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
aMeKTpoHHOTO 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: MaccoBast J10JI1 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.
DJNEeKTPOINUTHI, HEAIEKTPOIUTHl. Peakiuu
MOHHOTO OOMEHa B BOIHBIX PaCTBOPAX.
Cpela BOOHBIX PACTBOPOB: KHCas,
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. Pemenne
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
BEILIECTB, KOHIICHTPAIIUH PEarupyoux
BEILIECTB, TEMIEPATYPHI U ILTOLIAIH
PEeaKuMOHHOW MOBEPXHOCTH. TeruioBbie

3¢ GEeKTh XUMHYECKUX peakiuid. JK30- U
SHJIOTEPMUYECKHUE, PEAKIIUH.
OO6patumMocTh peakiuid. XUMHUECKOe
PaBHOBECHE U €TO CMEILEHUE O]
JeWCTBUEM Pa3INIHBIX (haKTOPOB
(KOHIIEHTpalLUs peareHTOB WK NPOIyKTOB
peakIyy, TaBjeHue, TeMIeparypa) Juis
CO3JIaHHS ONITUMAJIbHBIX YCIOBUM
MPOTEKaHUSI XUMHYECKUX IPOIIECCOB.
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
CocrapiieHue 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 TIPHPO/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

IIpakruueckas pabora Ne 6. Homenknarypa
HEOpPraHMYeCKHX BELIECTB: Ha3BaHUE
BEILECTBA UCXOSI U3 UX XUMHIECKOH
(hOpMyIIBI MM COCTABICHUE XUMHUYECKON
(bopMyIIBI NCXOST U3 HA3BaHUS BEIIECTBA
o mexxayHapoHoi (MFOITAK) mim
TPHUBHAJIBLHONH HOMEHKIIAType.

Pemenue npakTu4eckux 3aaaHuii mo
KIaccu(uKanuy, HOMEHKIAType U
XUMHUYECKUM (QOpMysiaM HEOPraHUYECKUX
BEILECTB Pa3IMYHbIX KJIACCOB (YrapHbIH
ra3, yrJIeKUCIbIi ra3, aMMHUaK, raieHas
W3BECTh, HeTalleHast U3BECTh, ITUTHEBAS
coJla U IPYTHX): Ha3bIBaTh U COCTABIIATH
(bOopMyIIBI XUMHYECKUX BELIECTB,
OTpeNeNATh IPUHAJIEKHOCTH K KJlaccy.
HcTouHnKH XUMHYECKOH HH(pOpMALIU
(cpencT MaccoBoii HH(popMaIuu, ceTh
Wuteprer u apyrue). [Torck nHPpOpMaImm
10 Ha3BaHUAM, HJICHTU(HUKATOPAM,
CTPYKTYPHBIM hopMyliam

Mp/

J1.1J11.2
J2.1
2132

1.15

ITpaxTudeckas pabora 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 JJIEMEHTOB;
HEOPraHUYECKUX KUCIOT, 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. [Ipenmer opranuueckon
xuMuH. MecTo 1 3HaueHNe OpraHnIecKoit
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
OpraHNYecKOi MOJEKYJIbl. 3aBUCUMOCTD
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, alleTHIICH,
TIMIEPHUH, GeHOI, POpMaTbIeTH I,
YKCYCHasl KUCJIOTa, TIIMLUH). Pacyersr
npocTeneil GopMyIbl OpraHuIecKon
MOJICKYJIBI, HCXO/SI M3 QJIEMEHTHOTO COCTaBa
(3 %)

/JTex/

J1.1J1.2
J2.1
0132




2.3

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

[TpupoaHsii ra3: cocTas, HPUMEHEHHE B
Ka4yecTBe TOIUIMBA. [[ONMyTHBIH HEPTIHOM
ras, ero nepepaborka.l'opeHne meraHa Kak
OJIMH M3 OCHOBHBIX HCTOYHHKOB TEIIa 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 HeDTH
U UX IPUMEHEHHUE B IPOMBIIIJICHHOCTH U
6bITy. O3HAaKOMIJIEHHE C KOJUICKIHEH
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
STUIICHIJIMKOJIS, TIIMIEpUHA, (eHOIa.
IIpumenenue popmanpaeruaa,
aleTanbJeruia, yKkCycHo! KUciaoTel. Mbua
KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT.
Moromue cBolicTBa Mblja. YTIEBOIBI,
Kupsl, kak croxHble 3Upbl KAPOOHOBBIX
KucsoT U rimuiepuna. CocraBiieHue
LIEMOYEK NpeBpaIleHUH
KHCJIOPOJICOIEPIKAIINX OPTaHMYECKUX
BEILIECTB, CBOMCTBA U IPUMEHEHHE
YIJIEBOJIOB 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

Xwumus u ku3Hb. [IpaBuma 6e3onacHOCTH
pu paboTe ¢ eAKUMHU, TOPIOYNMH U
TOKCHYHBIMH BemecTBamu. [IpoBeneHme
XUMHUYECKUX peaKkiuii B pacTBOpax.
ITpoBeneHNe XUMUIECKHUX PEAKITHil IPH
Harpe€BaHUU. BHOOpT‘aHI/I‘{CCKI/IC
coenuHeHws. [IprMenenue u
Onosoruueckas pojb yrieBoI0B.
OKWHCIICHUE YTTIeBOJ0B — HICTOYHHK SHEPTHH
JKHUBBIX OPraHU3MOB. MOJIOYHOKHUCIIOE
OposkeHHe IIoKo3bl. Kuciomonodnsie
poaykTsl. CuitocoBanue kopMoB. ObnacTu
HIpIMEHCHUS] aMHHOKUCTOT. [IpeBparenns
OenKoB TN B OpraHusMe. Buonornueckue
¢dysakm 6enkoB. bronornaeckue
¢byHKIMY KUPOB. Poib opraHndeckoi
XUMUH B PEIICHUH IPOOIIeM MUIIEBOH
6e3zonacHoctH /JIex/

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 OBITOBOM XMUMUHU.
Pacnio3naBanue HempeaeIbHBIX
OpraHUYECKUX COSJIMHEHUH B COCTaBE
TOBapOB XO35HCTBEHHOTO Ha3HAYCHMSI.
Ponb XUMHYECKUX 3JIEMEHTOB B JKU3HU
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, 3132

YIIICBOJBIL, )KUPbI, BATAMHUHBIL. POJIb )KHPOB B
Opranmu3Me JenoBeka. X0JIeCTEPHH U €ro
¢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
J12.191 22

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. ®on/x O1LIEeHOYHBIX CPEACTB JIsl MPOBEAeHUsI MPOMEKYTOUHOM aTTecTalNu

IMpomesxyTodHas aTTecTays Npoxoaut B hopme nuddepeHunpoBaHHoro 3auera. [lepedeHp BOPOCOB K 3a4eTy MO TUCLHHUIUIAHE
«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 IIPEACTABIECHHS 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 BeIpakeHHsT KOHIIGHTPALIUH PACTBOPOB: MaccoBasi OISl PACTBOPEHHOTO BEIIECTBA.
12. DnexTpoauTHyecKast JUCCOLMAIMS. DIEKTPOIUTHL U HEAIEKTPOIUTHL.

13. Xumuueckune peakiuu. Kinaccupukanus peakiuii o pa3inIHbIM KPUTEPHUSIM.

14. Knaccugukarys HeOpraHM4ecKiX COeMHEeHUH. XapakTepucTika knacca « OKCHAbD».

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

17. Knaccugukanys HeOpraHn4eckux CoeJMHeHNH. XapakrepucTuka kiacca «Conmy.

18. MeTasibl. DIIEKTPOXUMHYECKHN psiJl HANPsDKEHUI MeTayuioB. O0Iue cnocoObl TONTy4YeHHsI METaJLIOB.
19. CoiicTBa MeTaIOB. DJIEKTPOXUMHUYECKUN P/ HAPSIKEHUH METaJUIOB.

20. HemeTtamnbl. OKHCTUTENEHO- BOCCTAHOBUTENBHBIE CBOIICTBA TUITHYHBIX HEMETAJLIOB.

21. CBoiicTBa HEMETAIIJIOB.

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. M3omepus 1 HOMEHKJIATypa YIJIeBO0OPOIOB.

26. YraneBogopoasl. IIpenensHblie U HenpeAeIbHbIE YIIIEBOLOPOIBI.

27. IlpupogHble HCTOYHUKH YTII€BOAOPOIOB.

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

29. Kucnopocoaepaxaliue OpraHu4eckie BelecTsa.

30. Cruprer. [IpencraButenu u ux CBOKCTBA.

31. Anpaerunsl. IlpencTaBureny 1 UX CBOUCTBA.

32. KapbonoBsie kucioThl. [IpeacraBuTent u ux cBoicTBa.

33. AszoTconeprkalliie OpraHuueCKUe COCAUHEHUS. AMUHBL.

34. AMuHOKHUCIOTHL. benku.

03N L bW




35. I'ereponukiibl. CTpoeHUEe, CBOHCTBA HYKJIEUMHOBBIX KUCIOT
36. BonokHa. [IpuMeHeHre UCKYCCTBEHHBIX 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. OCcHOBHBIE XKM3HEHHO HEOOXOIMMBIE COSIMHEHUS: OCJIKH, YTIIE€BOIbL, )KUPBI, BATAMUHEL.
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. JlexapCTBEHHbBIE CPEIICTBA.
45. Ponb XUMHYECKHX 3JIEMEHTOB B KU3HH PacTCHUN. ¥ 100peHnsi. XUMHUYECKHE CPECTBA 3aIUThl pacTeHUH. SJOXUMHUKATHI,
MIECTUI /b, THCEKTUIIHUIBI.
Kpumepuu oyenusanusa:
5 GaJuIoB BBICTABISIETCS CTYAEHTaM 3a MOJIHBIA M NPaBWIBHBIA OTBETHA BCE BOIPOCHI OHMJIETa CIOrMYeCKMMOOOCHOBAaHHEMApI'yMEHTOB,
BOTBETEHETOLINOOK.
4 Gaa BBICTaBJISACTCS CTyJICHTaM, eciu BOIPOCEHI Gunera PacKpBITHI MOJTHOCTHIO,
HOOOOCHOBaHWUSI0KA3aTeIbCTBAHE0CTATOUHBL, IPUITOM/IOIYIICHBIABE-TPHHECYILIECTBEHHBICOIHOKH, HCTTPABICHHBICTIO
TpeGOBaHHIONPEIIOIABATEIIS.
3 Gaa CTaBHUTCS CTyACHTaM 3a NPaBUIIBHBIHA OTBET Ha BOIPOCHI Ouiera, npu
3TOMJIONYIIEHO00JICC0AHOHOIIMOKHITON3II0KEHHIO(AKTOBIITHO0IICEABY X -TPEXHEA0UETOBBOTBETE.

20ata CTaBUTCA CTYICHTaM, ECIIUAOMYLIICHBICYIIIECTBEHHbBIE OLTHOKH,TOKA3aBIINe, YTO 00ydaromuiicsa He 00manaeT 00s3aTeIbHBIMI
VMEHUSMU 10 TAHHOW TeMe RIOTHORMENE

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

Ipenctasnen B Ilpunoxenun 1 x paboueil nporpaMmMe JUCLUILUIUHEL

6.YYEBHO-METOJUWYECKOENNMH®OPMAIIMOHHOEOBECIIEYEHUEIUCHUTITMHBI(MO Y JISI)

6.1.PexomenayeMasiiuTepaTypa

6.1.1.0cHoBHasiIMTEpaTypa

ABTOPBI,COCTABUT 3arnaBue W3parenbcTBO, IO
enu

J1.1 E.W. Tynukuu Xumus. Yacts 1. O6mas u IOpaiit,2022 https://urait.ru/bcode/4916
HeopraHudeckas 62
xumus:y4eOHuKICIIO HEOrPaHUYEHHBIH JOCTYI

3aperucTPUPOBAHHBIMIIONB3
OBaTeISIM

J1.2 E.W. Tynukuu Xumus. B 2 4. Yacrs 2. IOpaiit,2022 https://urait.ru/book/himiya
OpraHu4eckas XUMHSL. -v-2-ch-chast-2-organiches
yueoHuksCI1IO kaya-himiya-491663

HEOTPAaHNYEHHBINIOCTYTI
3apErHCTPUPOBAHHBIMITOINB3

OBaTENSIM
6.1.2. lonosiHuTEILHASIINTEPATYPA
ABTODBI,COCTABHUT 3arnasue W31aTenseTBo,ro Konuu-Bo
enu
J12.1 B.B. Mocksa OpraHudeckast XUMHUSL: IOpaiir,2022 https://urait.ru/book/organic
0a30BbIC IPUHIIMIIBI : y4eOHOE heskaya-himiya-bazovye-pri
nocodwue s CITO ncipy-493341

HEOrpaHW4EHHBINI0CTYI
3apEruCTPUPOBAHHBIMIIOND3
OBaTeIAM

6.2.IlepeuenbpecypcoBuH(pOpMAIIHOHHO-TeJIeKOMMYHUKaANOHHOMiceTu« AHTEpHET»

21 DenepanbHbIil HEHTP HHPOPMAIMOHHO-00Pa30BaTEIbHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/
32 «Xnmus 1 XKuzue- Xumush». https://www.hij.ru/read/articles/chemistry/
6.3.1lepeyeHbIPOrpaMMHOrooHecneyeHust
6.3.1 Uureprer-6paysep - Chromium
6.3.2 Oducupiit maker - LibreOffice
6.411lepeyeHbUH(POPMALHOHHBIXCIIPABOYHBIXCHCTEM

6.4.1 11CC «Koncynbrant Ilmoc»
6.4.2 MICC» T"apanT»

7T.MATEPUAJIBHO-TEXHUYECKOEOBECHEYEHUE U CIIUITJIMHBI(MO Y JIST)

7.1 HOMCIIICHI/I?[,HHHHPOBCHCHI/IHBCCXBI/IﬂOBpa6OT,HpeﬂycMOTpCHHbIXy‘I€6HLIMHHaHOM,yKOMHJ’ICKTOBaHHHeO6X
OHHMOﬁCHeHHaJ’[H?;HpOBaHHOﬁ y‘le6HOﬁMC6CJ'ILIOI/ITCXHI/I‘{CCKI/IMI/ICPGHCTBaMI/IO6y‘~IeHI/I$I



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/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/

S.METOJNYECKHEYKA3ZAHUAIJIAOBYYAIOIIUXCAITOOCBOEHUIOJJUCHUAIIVIMHBI(MOY JIS)

MeTOZ[I/ILIeCKI/IeyKa?)aHI/IHHOOCBOeHI/IIOHI/ICIII/IHJ'II/IHI)IHpeﬂCTaBIICHI;IBHpI/IJ'IO)KeHI/II/I2Kp360‘ieﬁHpOFpaMMeﬂHCHHHHHHH.




Ipunoxenue 1

®OH/Jl OEHOYHBIX CPEJICTB

OV/JI. 12 Xumus

1. Onucanue noka3zaresieil U KpUuTepueB OLEHUBAHUSA KOMIIETEHIIMH HA Pa3jIMYHbIX ITanax ux
(¢opMupoBaHusi, oNUCaHNe KA 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 OCHOBaX | Heopranuueckod xumuwu, cocrane, [ 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
OpPTraHUYECKUX COETNHEHUI;

—  OCHOBBI (PU3HYECKON XUMUHU
KaK TEOPETHUUECKOTO
byHnameHTa COBPEMEHHOM
XUMUH;

— OCHOBBI XUMUYECKON
KUHETUKH u KaTanusa,
MexXaHu3Ma XUMHYCCKHX
peakiuii, SIEKTPOXUMHUH;

— OCHOBHbIE 0COOEHHOCTH

CBOMCTB BBICOKOMOJIEKYIISIPHBIX
COEIMHEHNH, OTIHYAIONINX WX

oT CBOMWCTB
HU3KOMOJIEKYJIAPHBIX
COEIMHEHNH,

—  TNIPUHITUIIBI CUHTE3a
MOJIUMEPOB, HX  CTPYKTYpY,

(U3UKO-MEXaHUIECKUX
cBoiicTBA W oOsactu
HpI/IMeHeHI/ISI;

ux

BC€IICCTB u XUMHNYECCKHUX
COEIMHEHMI; COCTaBE, CTPOEHUE U
CBOMCTBax OpraHUYEeCKUX
BEIIECTB, IpeACTaBICHUH

OCHOBHBIX KJIACCOB OPTaHMYECKUX
COETMHECHMUI; OCHOBAaX
(hmznueckoit XUMUHU Kak
TEOPETHYECKOTO ¢dbyHaameHTa
COBPEMEHHOM XHUMHH; OCHOBax
XUMUYECKON KUHETUKU u
KaTajan3a, MeXaHu3Ma XUMHYECKUX
peakuuii, 3NEKTPOXUMUH;
OCHOBHBIX OCOOEHHOCTSIX CBOWCTB
BBICOKOMOJIEKYJISIPHBIX
COCOUHCHHH, OTIMYAIOIINX HUX OT
CBOICTB HU3KOMOJIEKYJISIPHBIX
COEIMHEHNH, MPUHIUIAX CHHTE3a
[IOJINMEPOB,  HX  CTPYKTYpHI,
(hM3UKO-MEXaHUYECKUX CBOWMCTB U
00J1aCTH UX IPUMEHEHMUS;

COEIMHEHMI; COCTABE, CTPOCHUE U
CBOMCTBax OpPraHUYECKUX
BEILIECTB, MpeACTaBIeHUI
OCHOBHBIX KJIaCCOB OPTaHMYECKUX
COCIUHCHUI; OCHOBaxX
¢$uznueckoit XUMHH KaK
TEOPETHYECKOTO byHnaameHTa
COBPEMEHHOUW XMUMHUHU; OCHOBaxX
XUMHUYECKON KWHETUKHU 5
KaTann3a, MEXaHU3Ma XUMUUYECKUX
peakuuii, 3JEKTPOXUMUM;
OCHOBHBIX 0COOEHHOCTSX CBOMCTB
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHNH, OTIMYAIOUINX HX OT
CBOMCTB HU3KOMOJIEKYIISIPHBIX
COEIMHEHNH, MPUHIUIIAX CHHTE3a
[IOJINMEPOB,  HMX  CTPYKTYpHI,
(U3NKO-MEXaHMYECKHX CBOHCTB U
o0jacTy uX MPUMEHEHUS;




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,
BHeIpeHUsT W 3(P(PEKTUBHOTO
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(h(HEKTHBHOTO
HUCIIOJIb30BaHHUA B HpaKTI/I‘lCCKOI‘/'I
JACATCIIbHOCTU.

— YpoBeHb YMeHHUsIPaOOTATh C
MPOCTEUILINMU arraparami,
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:

— IpUeMaMu  TPAKTHYECKOTO
BJIQJICHUS XUMHUYECKON
MOCY/I0M, 1a60paTOPHBIM
obopyroBaHHEeM U MPUOOpaMH,
a TaKKe METOJaMH PEIICHUS
KOHKPETHBIX 3a1au u3
pa3IMYHBIX 00JIaCTel XUMUH,

— MeToJaMHu Jenath
MPOCTEHIINE OLIEHKH U PacCUeThI

UL aHaIM3a  XUMHYECKUX
SBJICHUA B  MCIIOJb3yEeMOMU
amnmaparype u

TCXHOJIOTHYCCKHUX IpoHecCax

— 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 MPOCTEUIINE
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 METOJAMM 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 TunoBble KOHTPOJbHbIE 3aIaHUA WJIM HWHble MaTepHaJibl, He00XOAUMbIe I OLEHKH
3HAHWI, YMeHHUI1, HABBIKOB M (WJIM) ONBITA 1eSITeIbHOCTH, XapaAKTePU3YIOIMX 3Tanbl (opMHpPOBaHHUS
KOMIIeTeHIIM I B Ipomecce 0CBOEHHUsI 00Pa30BaTeJIbHOM MPOrPaMMBbI

l'[paKanecmle 3adaHudA:

IIpakTyeckast padora Ne 1. OnpenesieHne cTeneHd OKMCIEHUS 3JIEMEHTOB B CJI07KHBIX BelleCTBAX HA

ocHoBe IICXD.
[Ipu coctaBiieHMH XUMHYECKUX (POPMYIT MOKHO COOTIONATE CIICTYIOIIHH MMOPSAO0K TCHCTBHIA:
1. [TumyT psiIoM XMMHYECKHUE 3HAKU JIEMEHTOB, KOTOPBIE BXOST B COCTaB COCAUHEHMSI.
2. Hapn 3HakaMy XUMHYECKHX 3JIEMEHTOB IPOCTABISAIOT UX BAJIEHTHOCTb.
3. OnpenensoT HaWMEHbIIIEEe 00IIee KPaTHOE YHCEN, BBIPAKAIOIIMX BAJICHTHOCTh O0OMX
3JIEMEHTOB.
4, JlenenreM HaMMEHBIIETO OOIIEro KPaTHOTO Ha BAJICHTHOCTh COOTBETCTBYIOIIETO 2JIEMEHTA

HAXOJST HHJIEKCHI (MHIEKC «1)» He MUIIyT).

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

XUMHYECKUE (OPMYJIBL:




HVIVIIVITINTIVIT
LiO, BaO, PO, SnO, KO, PN, MnO, FeO, BO, HS, NO, CrCl.

3amanme 2. CocraBbre opmyisl okcumos: memu (), xenesa (111), Bonedpama (VI), xenesa (1), yrnepona (1V),

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

CreneHb OKUCIICHUS, KaK Y CBOOOHBIX aTOMOB paBHA «HYJIIO», TAK M Y aTOMOB, BXOJSIIUX B COCTaB HEMOJISPHBIX
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
naunoM coenunenun: 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; oaTuHe; OyrtaaueHe — 1,3; atananone — 1,2; 6eH301¢e; OEH30WHOI KUCIIOTE; MPOMaHOHE -2.

IIpakTuyeckas padora Ne 2.PacuerHble 3aJa4u HA HAX0KIeHUE OTHOCHTEJIbHON MOJIEKYJISIPHOI
MaccCobl, onmpeaeJieHue MAaccoBOii JO0JIM XUMHYECKHUX 3JICMECHTOB B CJI0KHOM BellleCTBeE.

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) Bsrurcnuth MaccoBbie 1071 (B %) anemenToB B BemectBax: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 TPH HOPMATBHBIX YCIOBHUSX B 15 11 eMKkoCcTH?

IIpakTuyeckas padora Ne 3. CocTaBjieHue ypaBHeHUIl peakuuii coeIMHEeHUs1, Pa3JIo:KeHusl,
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 PEAKIINH COCTMHCHISI?
1) CoHs + Br, —»
to



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

3aganue S. 3aKOHUUTH YpaBHEHMSI. 3alIMCaTh UX B MOJIEKYJISIPHOM U HOHHOM BHjie. ClienaTh 3aK/IIOUEHUE O

BO3MOXXHOCTH IIPOTEKAHUSA 3THUX 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 —H0

2) AIgOH)3+3Hi—> AI3++;|:||20
3) Pb*" +H;S —»PbS + "

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

6) CO3” +2H—» cozaTHzo

IpakTuyeckas padora Ne 4. CocTraBjieHHe peaKkHii HOHHOT0 00MeHa MyTeM COCTABJIEHHS UX MOJHBIX

H COKPAIICHHBIX HOHHBIX ypaBHEHHﬁ

3aganme 1. CocTaBuTh ypaBHEHUs peaKkIlMd MOHHOTO OOMEHa MEX]y 3aJaHHBIMHU BEIIECTBAMH MOJICKYJISPHOH M

HWOHHOU (opme:

| BapuanT: cynbdar Kanus ¥ THAPOKCH] Oapusi
THAPOKCHUJT KaJIMs ¥ XJIOPUI MarHus
KapOOHAT KaJIMs M a30THAs! KHCIIOTa
THJIPOKCH/] HATPHUS M 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 HATPUs U HUTpAT Oapus
XJopu 1HKa 1 Qocdat xamus

3aganue 2. CoCTaBUTh MOJIEKYJISIPHBIE YPAaBHEHHUS 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)3/
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 m3MeHHUTCsI CKOPOCTH MPSIMOM ¥ CKOPOCTH OOPATHOM peakIiy pH yYBeIn4YeHnH aaBienus B 3 paza? 2NO + 02
2NO2. IIpousoiiaer nu cMelIeHNne 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. Peaknust unet cornacHo ypasHenuto H2 (1) + 12 (1) = 2HI(r). HayanbHble KOHIEHTpALUU PearupyIonX BeIeCTB
obut paBHbl: [H2] = 0,1 mons/m; [12] = 0,5 monw/n. PaccunTaiiTe KOHIIEHTpaMK BCEX yYACTBYIOIIUX B PEAKITHH
BEILIECTB, MOCIIE TOTO Kak npopearuposaio 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)
ncxoaabple koHneHTparuu SO2 n O2; B) HanpaBlieHNE CMEIISHUS pAaBHOBECHSI ITPH YBEITMYeHNUH KOoHIIeHTparmu SO3

IIpakTuyeckast padora Ne 6. HoMeHK/I1aTypa HeOPraHM4ecKHX BellleCTB: Ha3BaHMeE BeIecTBA NCXOAs U3 UX
XUMHU4ecKoi GopmMyJibl WIH COCTABIEHME XUMHYECKOH ()OPMYJIbI HCXO51 U3 HA3BAHUS BellecTBA M0
mexaynapoanoii (MIOIMAK) wiun TpuBHaJIbLHOI HOMEHKJIATYpPe

Ha3zoBure cienymomue coequHeHUs:

I Okcenapbl
1. Mn,O,

Al,O4
K,0
NO
BaO
Cl,0s
SO;
Cry,03
. SiO,

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

111 Cpennue cou
1. AgCl

2. NazAsO;
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F9283

Cr(C|O4)3

K2C03

PbSO,

Zn3(POy),

CUJZ

. C&(NOg)z

10. Alx(CrOy)s
Hannmure ciiexyronmume coeTHHEHUS
OKcHUI KBS
Oxcup yraepoaa (IV)
Oxcun mapranma (1)
Oxcwup xenesa (I11)
Oxcun cepedpa
Oxcup 6poma (VII)
Oxcun meau (1)
Oxcun azora (V)
Oxcup 6opa

. Okcun Bogopona

. T'unpoxcun 6apus

© ©® N Ok w
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. T'unpokcun xpoma (I1I)

[EY
w

. I'mapokcup anroMuHus

. T'umpoxcun xenesa (I1)

. T'unpoxcun pyouaus

. I'mapoxcun Bucmyrta (I1I)

e e
~N o oA

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

N e
o © ™

. 'mapokcua cTpoHLMs
. Cynbdur pyounus
. bpomun kammus (1I)
. CunuKat anoMUHUS
. Ilepmanranat cTpoHLus
. Hurpur xene3a (11I)
. Jluxpomar Hatpus
. Apcenat meau (II)
. Anerar xpoma (I1I)
. @TOpuA LIMHKA
30. Cynbdar mapranna (II)
1V Hanumure GopmMyJabl cIeyIOIUX COeAMHEHHUI:

N NN NN DN DN DN DN DNDN
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1. nepmanranar xo6ansta (II)
2. oxcuj cepsl (IV)

3. ruapokcuy xenesza (I111)

4. docdar menu (1)

5. cepHucras kucimoTa

6. cymsdua xpoma (III)

7. OKCHJ JIUTHA

8. cunmKar HaTpus

9. THIPOKCHI KaJIbLIU

10. MBIIBSIKOBAS KUCIIOTA

IIpakTHyeckast padora Ne 7. KayecTBeHHbIe peaKkIiii HA HEOPraHUYeCcKHe COeANHEeHMSI.
3apaua Ne 1. B tpex nporymepoBanHbIX ipobupkax (Nel, Ne2, Ne 3) comepkarcss pacTBOPHI BEIIECTB:
a) IUCTWUTMPOBAaHHAsS BOJA;



OHpeI[CJ'II/ITC C MOMOIIIBIO MHAWKATOpPA, B HpO6I/IpK€ o KaKuM HOMCPOM HaXOJUTCS PpAaCTBOP YKA3dHHOI'O BCIICCTBA.

0) pacTBOp COISHOM KUCIIOTHI,
B) pacTBOp TUAPOKCUIA HATPHS.

penensiemoe | IIpoOupka [Tpobupka [Ipobupka

Nel Ne 2 Ne 3

BEIIECT

Jobapmsiem

BEIIIECTBO

1) Tlpusnax xumuuecxou | Ilpuznax xumuuecxou peaxyuu | Ilpusnax XUMU4ecKou
peaxkyuu peaxkyuu

BriBon: Xumuueckas popmyna Xumudeckast dbopmyna | Xumuueckas dhopmyna
BeIIeCTBa- BeIIeCTBa- BeIIeCTBa-

3agaua Ne 2.

B nstr nponymepoBaHHbIX ipoOupkax (Nel, No2, Ne 3, No 4, No 5) comepkaTcss pacTBOPHI BELIECTB:

a) pPacTBOP XJOpHUIA ATTFOMHUHUS;

0) pacTBOp XJIOpUAA MarHUS;
B) pactBop xiopuma xenesa (I1);

r) pactBop xsmopua xenesa (111);

1) pactBop xiopuaa meau (11)

Omnpenenure ¢ MOMOILBIO OZHOTO PEAKTHBA, B MPOOMpPKE MOJ KAKMM HOMEPOM HAXOAUTCS PACTBOP YKa3aHHOTO

BemiecTBa. Pesynbrarel ohopmure B TabmuIe

[Mpobupka IMpobupka [Ipobupka [Mpobupka [Mpobupka
OnpegensemMmoe Nel Ne 2 Ne 3 Ne 4 Ne 5
BEIIECTBO
HobGaBsnsemoe
BEIIECTBO
1) Ipusnax Ipusnax Ipusnax Tlpusnax Tlpusnax
XUMUYECKOU XUMUYecKoul XUMUYECKOU XUMUYECKOll XUMUYECKOLl
peaxkyuu peaxkyuu peaxkyuu peaxyuu peaxyuu
BriBox: XnuMuaeckas XuMugeckas Xumudaeckas XuMugeckas XuMugeckas
dbopmyia dhopmyia dhopmyna dbopmyna dbopmyna
BEIIECTBA- BEIECTBA- BEIIECTBA- BEIIECTBA- BEIIECTBA-

CocraBpTe IATH ypaBHEHUH XMMHUYECKUX PEaKUUi B MOJIEKYJISIPHOM, IMOJHON M COKpAIIEHHON MOHHOH (opmax.
YKaxkuTe MPU3HAK XUMUYECKON pEeaKIuu.

3agaya Ne 3.

B nByx nponymepoBanHbIX poOupkax (Nel, Ne2) cogepkaTcst pacTBOPBHI BELECTB:

a) pPacTBOpP XJOPHUJIA ATTFOMHIHIS;

0) pacTBOp XJIOpUJA IUHKA;

Omnpenenure ¢ MOMOILIBIO OZHOTO PEAKTHBA, B MPOOMpPKE MOJ KAKMM HOMEPOM HAXOAUTCS PAacTBOP YKa3aHHOTO
BelecTBa. PesynbraThl opopmute B TadIMIIE

IIpakTuyeckas padora Ne 8. Pemienne 3a1a4 (Ha U30BITOK/HEAOCTATOK U BBIX0/ MPOAYKTOB
peakuun).

3agaua 1. Ha 200 r 10%-ro pacTBOpa cepHO#l kKuca0Thl nojeiicrBoBanu 40 r okcuaa amoMunus. Halinure maccy
00pa3oBaBIICHCS BOJIBI.

3agaua 2. Ha 40 r oxcuma memu(ii) moaeiicTBOBaIM pacTBOPOM CEPHOM KUCIIOTHI, comepKaniuM 49 r 6e3BOAHOTO
BemiecTBa. Haiinure Maccy oOpa3oBaBILeiics COTH.

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

3agava 4. Ha 40 r amomunus, conepxkamero 10% npumecedt, nogeiictsoBanu 100 r 10%-i conssHOM KUCIIOTBHI.
Haiimure Maccy o0pa3oBaBIIerocs XJopuiaa aTlOMUHUS.

3agauya 5. K 100 mn 10%-ro pactBopa rumpokcuaa kKaimus mioTHocTeio 1,11 r/mMn npubasunu 200 mu 28%-ro
pacTBopa a30THOH KHCIOTHI IIIOTHOCTHIO 1,21 r/mn. Haiiante Maccy oOpa3oBaBLIECHCS COJH.



3agaya 6. K 400 mu 20%-ro pactBopa kKapOoHaTta HaTpus ¢ IUIOTHOCTHIO 1,18 r/mMm mpubaBuiam pactBop,
conepxkammuii 40 T CONMTHOM KUCIOTHI. HalimuTe Maccy XJiopuma HaTpus.

Kputepun onenkn:

5 OamIoB BBICTABISICTCS, €CIIM padoTa BBIIOJIHEHA B IIOJHOM OOBEMe ¢ COONIOACHWEM HEOOXOIUMOM
nocneaoBaTenbHOCTA. CTyIeHT paboTall HOTHOCTHIO CAMOCTOATENBHO: TTOA00pa He0OOXOUMBIE JIJIST BBITOTHEHHS
npe/iaraéMblx  paOboOT HWCTOYHHMKHM 3HAHWW, TMOKa3ajdl HEOOXOJMMbIE MJisi MpPOBEACHHUS NPAKTHYECKUX U
CaMOCTOSITETIFHBIX Pa0OT TEOpPETUIECKUE 3HAHWS, TPAKTHUECKE YMEHHS U HaBbIKU. PaboTa opopmiieHa akKypaTHo,
B ONTHUMAaJbHON Ui (uKcauuu pe3ynpTraTtoB ¢opme. Popma ukcanum maTepuansoB MOXKET OBITH MpelioKeHa
MperoaaBaTeseM Wil BIOpaHa CaMUM CTYAECHTOM.

4 Gansa BBICTaBISIETCS, €CITH paboTa BBHITIOTHEHA CTYIEHTOM B TIOJTHOM 00BbEME U CAMOCTOSITENBHO.

JonyckaeTcs OTKJIOHEHHE 0T HEOOXOJUMOH MOCIIeI0BaTEIbHOCTH BBITIONHEHHSI, HE BIUIONIEe HAa MPaBUILHOCTh
KOHEYHOTO pe3ynbTaTa (IepecTaHOBKa MyHKTOB THIIOBOTO TIaHA TPY XapaKTEPUCTHUKE OT/IEIbHBIX TEPPUTOPUI HITH
CTpaH | T.11.).

Hcnonp30BaHbl yKa3aHHBIE TpENoJaBaTelleM WCTOYHUKK 3HAHWH, BKIFOYAas CTPaHUIBl arjiaca, TaOIWIBl W3
MIPIJIOKEHUST K Y4eOHWKY, CTPaHHWIBI W3 CTAaTHCTUYECKHX COOpHUKOB. Pabora mokaszana 3HaHHE OCHOBHOTO
TCOPCTUUYCCKOI'0 MaTCpHrajia U OBJIaJICHUC YMCHUAMMU, HGO6XOI[I/IMI>IMI/I JJIA CaMOCTOATCIIBbHOI'O BbIIIOJTHEHU S pa6OTI>I.
JlommyckaroTcsi HETOYHOCTH M HEOPEXKHOCTh B 0O(hOPMIICHUN PE3yIIbTaTOB PaOOTHI.

3 Ganna BeICTaBIIsIETCS, €Civ paboTa BBITIONHEHA M 0opMIIeHa CTYACHTOM € TIOMOIIBIO MPETOIABATENsI UIIK XOPOILIO
MOJITOTOBJICHHBIX M YK€ BBITIOJIHUBIIMX Ha "OTIMYHO" JaHHYIO paboTy crynaeHtoB. Ha BeimonmHeHune paboThI
3aTpadeHO0 MHOTO BpeMeHH (MOXXHO [aTh BO3MOXKHOCTH JOAeNaTh pabory goma). CTymeHT MHoKa3al 3HaHHS
TEOPETUYECKOTO MaTepualla, HO WCIBIThIBA] 3aTPYAHEHUS NPH CaMOCTOATENBHOW padoTe C KapTamy ariaca,
CTaTHCTUYECKIMH MaTeprallaMH, reorpa(puaecKuMi HHCTPYMEHTAMHU.

2 Oana BBICTABISIETCS B TOM CJIydae, KOT/ia CTYACHT OKa3aJiCsl He MOJTOTOBICHHBIM K BBIMOJIHEHHUIO STOH PaOOTHI.
HOHyLICHHI)IC PE3YIbTAThI HE MO3BOJIAIOT CACIATh NPAaBUJIBHBIX BHIBOJOB U MOJIHOCTBIO pACXOOATCA C MMOCTaBJICHHOM
nenpto. OOHapyXeHO IDI0XO€ 3HAaHWE TEOPEeTHYECKOTO MaTepuana W OTCYTCTBHE HEOOXOTUMBIX YMEHUH.
PyKOBO[ICTBO 1 ITOMOULIb CO CTOPOHLI NMPEoAaBaTeIsA U XOPOIIO MOATOTOBJICHHBIX CTYJICHTOB HeB(I)(l)eKTI/IBHLI n3-3a
IJI0XOW TOJrOTOBKH CTY/IEHTOB.

CTy,Z[eHT B TCUCHHUC ceMeCTpa JOJIPKCH BBIITIOJIHUTHBCE HpaKTI/IT-IeCKI/Ie 3aJaHUS.
TecToBBIE 3a1aHUA:

1. K kakoMy KJIacCy HEOpraHHYeCKHX coefnHeHuit orHocurcst Mg(OH)2?
A. OCHOBHBIE COJIH

B. ocHOBHEIE OKCHIBI

C. ocHoBaHUA

D. amdoTepHbIe THIPOKCHIIBI

2. K xakomMy Ki1accy HEOpraHU4eCKuX coequHeHni otHocutcs P205?
A. kuciopoocoepKaias KucioTa

B. HeconeoOpa3zyromnuit oKCua

C. KUCIOTHBIN OKCH]T

D. cpennsis conb

3. Kakosa ¢popmyna guruapodocdara Hatpus?
A. Na3PO4

B. Na2HPO4

C. NaH2PO4

D. NaPO2

4. ®dopMyJia KUCIIOTHOT'O OKCH/Ia, COOTBETCTBYoMIEro kuciore H3POA4:
A. P205

B. P203

C.PH3

D. H3PO3

5. Kakoe coemuueHue SBISCTCS MPEICTABUTEIEM KUCIOPOIOCOACPKAMNUX KACTIOT?



A. H2S03
B. HCI
C. H2S
D. SO2

6. KaKOC COCAUHCHUC ABJISICTCA MPEACTABUTCIIEM HEPACTBOPUMBIX OCHOBaHHﬁ?
AKOH

B. NaOH

C. Fe(OH)2

D. NH40H

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

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

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

D. NaOH, KOH, Ba(OH)2

8. Onpenenute T comn KHSO4:
A. cpennss

B. ocuoBHas

C. cmemanHas

D. kucnas

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

B. ocHOBHas

C. cmemanHast

D. kucnas

10. YxaxuTe psizt, CoepKaiuii TOIBKO KUCIOTHBIE OKCHIBL:
A.Na20, CaO, CO2

B. SO2, CuO, CrO3

C. Mn207, CuO, Cr03

D. SO3, CO2, P205

11. K xakoii rpynne okcuaoB oTHocurest BaO:
A. Heconeobpazyrommue

B. amdorepHbie

C. ocHOBHBIE

D. xucioTHbIe

12 C KaKuM 13 MCPCUYNCIICHHBIX BCIICCTB 6yz[eT BSaI/IMO,I[efICTBOBaTB TUAPOKCHU[ KaJIUA:
A. Na20

B. SO3

C. Ca(OH)2

D. NaCl

13. Kakoe 13 BeIecTB MpHU PACTBOPSHUH B BOJIE 00pa3yeT KUCIIOTY:
A. NaCl
B. CaO
C.S03
D. NH3

14. C pa36aBiIeHHOM CEpHON KUCIOTOW MOKET B3aUMOICHCTBOBATD:
A. Ag
B. Fe
C.Cu
D. Pt

15. Enxue ménoun o0Iaaar0oT CBOMCTBOM pa3pyIliaTh PACTUTEILHBIC U KUBOTHBIC TKaHH. TaknuMu CBOHWCTBaMHU He

oOmamaer:
A. NaOH



B. KOH
C. LiOH
D. Cu(OH)2

16. YKaxuTe BEIECTBO, KOTOPOE B PACTBOPE MOJHOCTHIO PACHaJAeTCs Ha HOHBI.
A. kapOoHaT KajbIus

B. Boda

C. cepnas kucnora

D. ruzpoxcun nuHka

17. YkaxuTe BEIecTBO, PaCTBOP KOTOPOTrO HE MPOBOAUT SJIEKTPHUECKUHN TOK:
A. xjopua Marsus

B. cynwdar 6apust

C. ruapokcun HaTpus

D. xmopoBogopon

18. K anexTpoiauTamM OTHOCHUTCS:
A. H2

B. MgO

C. Cu(OH)2

D. Na2SO4

19. K HeanekTpoauTaM OTHOCUTCS:
A. kuciopon
B. HuTpar maraus
C. ruapoxcuj Kaus
D. cynbdun Harpus

20. KatroHbI MeTal1a ¥ aHHOHBI KUCJIOTHOTO OCTaTKa 00pa3yroTCs P AUCCOITHAITUN:
A. xmopuna cepedpa
B. oxcuma xanepnus
C. cynbdara kamus
D. runpoxcuna 6apus

21. Yxaxute (HopMyIly BEILIECTBA, IPH IUCCOLHALMN KOTOPOTO B Ka4eCTBE KATHOHOB 00pa3yloTCs TOIbKO HOHBI H+.

A. H2Si03

B. NaH
C. H2S04
D. NaOH

22. K anekTpoauTaM OTHOCHUTCS KaXKI0€ U3 IBYX BEIIECTB:
A. xyopua HaTpus U XJIOpHI cepedpa

B. rumpoxcua Hatpus u runpokcun xenesa (1)

C. okcuz 6apust M OKCHJT QTFOMHHHUS

D. xapOoHaT HaTpus U KapOOHAT KaJus

23. Ykaxure psa popMys BEIIECTB, IPU JUCCOIMMAIMNA KOTOPHIX B KAYECTBE KATHOHOB 00Pa3yIOTCS TOIBKO HOHBI
METAJLIIOB.

A. AICI3, NaOH, Fe(NO3)3

B. KOH, Cu(OH)2, MgS0O4

C. Ba(OH)2, AgNO3, Fe(OH)3

D. CaCO0s, AICI3, Mg(OH)2

24, Cymma kK03 OUITUCHTOB B YPaBHEHUH ICKTPOIUTUICCKON JUCCOIMANINY CYIb(aTa aTFOMIUHHS PaBHA
A 3
B. 4
C. 5
D. 6



25.
A
B
C
D

3
4
5
6

CymMma k03 (pHUIEICHTOB B ypaBHEHHUH DJICKTPOIUTHICCKON Mrccorraiuy aurpara sxenesa (111) papaa

HNHcTpyKIus 10 BHINOJTHEHHIO.
[Ipy BBINONHEHWH TECTOBBIX 3aJaHHM OOYYAIONIMKCS IODKEH BHIOpAaTh ONWH WIIM HECKOJIBKO BEPHBIX

OTBETOB U3 MPEAIOKCHHBIX BAPUAHTOB.

RBROo~NoO~whE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Kputepuu oniennBanus:

- 5 0aJuI0B BBICTABIISIETCS, €CJIM MPABHIIBHBIE OTBETHI AaHbl Ha 85-100% Bompocos

- 4 Gasuta BBICTABIISICTCS CTYICHTY, €CJIU NIPABUIIbHbBIE OTBETHI AaHbl HAa 65-84% BompocoB

- 3 Gajuta BBICTABISCTCS CTYICHTY, €CJIU NIPaBUIIbHbBIE OTBETHI AaHbl Ha 50-64% BompocoB

- 2 Gaju1a BBICTABJISICTCS CTYACHTY, €CJIM MTPABIIBLHBIC OTBETHI JaHbl Ha MeHee 5S0% TeCTOBBIX 3aaHui

Tembl JOKJIAA0B 10 AUCHUILIMHE XUMMUSA:
buotexHonorus u reHHas HH>XeHepus — TexHosioruu X X1 Beka.
HanoTtexHosorust kak NpuOpUTETHOE HANIPABICHHE Pa3BUTH HAYKH U IIPOM3BOCTBA.
CoBpeMeHHbIE METOIbI 00e33apakKUBAHHS BOJIBI.

AJNIOTpONHS METAJUIOB U HEMETAJIOB.

Kusnb un nesrenpHocTh .M. Menpaeneena.

«[leprnomuueckomy 3aKoHy OyayIlee He TPO3UT Pa3pyLICHUEM. . ).

Cunres 114-ro anemenTa — TpuyM@ pOCCUICKUX (HPU3UKOB-SAESPIIUKOB.
H3oTonsl Bomopoaa.

Hcnonp3oBanue pairoakTUBHBIX U30TONOB B TEXHUUECKUX LIETX.
PentrenoBckoe u3nyyeHue U €ero UCHOJAb30BaHUE B TEXHUKE U MEAUIIMHE.
PactBopHbI BOKpyT Hac.

Boga xak peareHT u Kak cpea Uit XUMHUYECKOT0 MpoIecca.

Turmel pacTBOPOB.

Kwuzep u nearensHoCcTh C. AppeHuyca.

VYcTpaHeHne )KeCTKOCTH BOJbI HA IPOMBIIIIIEHHBIX MPEIIPUATHAX.

Cepnast KHCIIOTa — «XJI€0 XUMHUYECKON TIPOMBIIIIEHHOCTH.

Hcnonp3oBanne MUHEPATBHBIX KUCIOT HA MPEATIPUATHIX PA3ITUIHOTO MPOQHIIS.
[ToBapeHHas coib Kak XUMHYECKOE ChIPhE.

MHoronvknii KapOoHAaT KallbIHs: B IPUPOJIE, B TPOMBIIIIJICHHOCTH, B OBITY.
[IpakTHyeckoe MpUMEHEHNE dIEKTPONIH3a: paQUHHPOBAHNE, TATHBAHOIUIACTHKA, TATBBAHOCTETHSI.
Hcropus noiayyeHus: ¥ NpoOU3BOJACTBA ATIOMUHUSL.

DJIEKTPOIUTUYECKOE TIOyYeHE U paQUHUPOBAHNE MEJIH.

Kuznp u gesrenbHocTs I JI3BH.

BupryansHOe MOJenMpoOBaHNE XUMUYECKHUX MPOLIECCOB.

WneptHbie niaw G1aropogHbIe Ta3kl.

Poxpaaroniye comau - rajloreHsl.

3amuTa 030HOBOT'O 3KpaHa OT XUMHUYECKOT0 3arps3HEHNUS.

Peakuus ropeHus B ObITY.

Hctopus 1miBeACKON CIIUYKH.

MuHepaisl ¥ TOPHBIE IOPOIBI KaK OCHOBA JIUTOC(EPHI.

OxpaHa OKpyXkarolen cpeibl 0T XUMUYECKOTO 3arpA3HEHNUS.

Kocmernueckue renu.

Posib MeTalsI0B B UCTOPUU YETOBEYECKOU IIMBUIIU3AIUH.

Hcropust pa3BUTHS YepHOU METAJUTYPTUH.

Hctopus pa3BUTHS IBETHON METAILITYPTHU.

CoBpeMeHHOE METAILTYPTUIeCcKOe PON3BOICTBO.

Ponp MeTanios 1 cryiaBoB B HAyYHO-TEXHUYECKOM ITPOrpecce.

Koppo3us MetanioB 1 crnocoObl 3aIIUTE OT KOPPO3HU.

Kpatkue cBeneHus 1o HCTOPUM BOZHUKHOBEHHMSI U PAa3BUTHSI OPraHUYECKON XUMHUH.
Kuzns u nearensuocts A.M. byTneposa.

Butanusm u ero kpax.

Posib 0TeueCTBEHHBIX YUEHBIX B CTAHOBJICHUU U PA3BUTHUH MUPOBOM OPTraHUYECKON XUMHUH.
CoBpeMeHHBIE MTPEICTABICHUS O TEOPHH XHMHYECKOTO CTPOSHHUSI.



44, JKOIOTHICCKHE aCTIEKThI HCIIOIH30BAHUS YTIECBOIOPOTHOTO CHIPHSI.

45. DKOHOMHMUYECKHE AaCHEeKThl MEXIYHapOIHOI'O COTPYAHHYECTBA IO MCIIOJIb30BAHUIO YIJIEBOAOPOJHOIO
CBIPBAL.

46. XuMHs yTIE€BOIOPOTHOTO CHIPHS.

47. YrneBogopoIHOe TOIUIMBO, €r0 BUIIBI M Ha3HAUYCHHE.

48. CuHTeTHUYECKUE KayuyyKH: UCTOPHS, MHOTOOOpa3He 1 MePCHEKTHBEI.

49. Pe3snHOTEeXHHYECKOE MMPOU3BOJICTBO U €r0 POJib B HAYYHO-TEXHUUECKOM IpOrpecce.

50. [IpumeHeHne apoMaTHIECKUX YTIIEBOJOPO/IOB.

51. ApomaTmueckure yriieBOJOPOABI KaK ChIPhE TSI TPOU3BOICTBA MTECTHIIHIOB.

52. HeTh 1 ee TpaHCIOPTUPOBKA KaK OCHOBA B3aWMOBBITOJTHOTO MEXIyHAPOJAHOTO COTPYIHUYECTBA.

53. CBapouyHO€e IPOMU3BOJICTBO U POJIb XUMHH YTIIEBOJIOPOIOB B HEM.

54. MetaHomn: XxeMOGHIHSI ¥ XeMOpOoOHs.

55. DtaHon: Benuuaiimee 6Jaro U CTpamrHoe 3J10.

56. AJKOTONM3M U €To MPO(HUIAKTHKA.

57. IlpuMeHeHre MHOTOATOMHBIX CITHPTOB.

58. dopmainbaeru Kak OCHOBA MOJyYEHHUS BEIISCTB M MaTEPUAJIOB.

59. MypaBbHiHAsI KUCIIOTA B IPUPOJIE, HAYKE U MTPOU3BOJICTBE.

60. Hctopus ykcyca.

61. Msina: nmpomuioe, HacTosIIEe, OyayIIee.

62. CpexncrBa rurueHbl Ha OCHOBE KHUCIOPOACOACPKAIIUX OPTaHHYECKUX COCTUHEHUH.

63. Cunrernueckue motomue cpenctsa (CMC): mOCTOMHCTBA U HEJTOCTATKH.

64. CnoxxHbie 23 UPHI ¥ UX 3HAYCHHE B IPUPOJIE, OBITY U TPOU3BOJICTBE.

65. JKupbl Kak NPOAYKT MUTAHUS U XUMUYECKOE CBHIPhE.

66. 3amMeHa )KUPOB B TEXHUKE HEMHUILEBBIM CHIPHEM.

67. HexBaTka IpoJ0BOIBCTBUS KaK TII00aIbHAsI TPO0IeMa YeI0BEYeCTBA U IIYyTH €€ PEIIeHHS.

68. YrieBobl M UX POJIb B XKUBOW MIPUPO/IE.

69. CtpoeHue TIIIOKO3bI: UCTOPHSI Pa3BUTHUS MPEICTABICHUN H COBPEMEHHBIE BO33PEHUSI.

70. AMMHMaK 1 aMAHBI — OECKUCIIOPOIHBIE OCHOBaHUSI.

71. AHWUIMHOBBIE KPAaCUTENIN: HCTOPHS, IPOU3BOJICTBO, IIEPCIICKTUBA.

72. AMUHOKHCIOTHI — aM()OTEpPHBIE OPraHUYECKUE COCMHEHHS.

73. AMHUHOKHCIIOTBI — «KUPITUYUKI» OEITKOBBIX MOJIEKYIL.

74. CuHTeTHYECKHE BOJIOKHA Ha aMMHOKHCIIOTHON OCHOBE.

75. Vctopust OTKPBITUS CTPYKTYPhI OEITKOB.

76. «XXu3Hb 3TO c1ocob CyIIeCTBOBAHHS OCITKOBBIX TEIl. ..».

77. CTpyKTypHl O€JIKa U €ro JeCTpyKTYpHUpOBaHHE.

78. buonornueckue GpyHKINN OEITKOB.

79. CIIU u ero npoduinakTuka.

80. Jleduuut Oenka B MUIIEBBIX NPOAYKTAX U €ro MPEOAOJICHHE B paMKax IJI00anbHONW MPOAOBOIBCTBEHHOM
MPOTPaMMBI.

Kpurepun oneHuBaHusi:

5 0assI0B BBICTABJISIETCS, CIIM JIOKJIAJ CONEPKHUT COOCTBEHHBIC B3IIIAABI OOydarollerocs Ha mpoliemy,
oOyJaronuiicsi TIIyOOKO W TOJHO PacCMOTpeN MOMHATYIO MpoOJieMy, IMOKa3al yMEHHE BBIICISITH TJIABHOE,
aHAJIM3UPOBATh, CyMeJ MNPaBWIBHO OTOOpaTh (DaKTHUSCKUH MarTepual i apryMEHTAllMH, IOKa3al YMEHHE
CpaBHHBaTh pedepupyemMble UCTOYHHMKH, pa3Hbie TOYKHA 3pPEHHS, TeMa HaydyHO OOOCHOBaHA. JaHBI OTBETHI Ha
JIOTIOJTHUTEINILHBIE BOMPOCHI. JIOKJIa | HalcaH MPaBUIIBHBIM JIUTEPATYPHBIM S3bIKOM, TPAMOTHO OOPMIIEH.

4 0ajJ1a BBICTABJISIETCS, €CITH JOKIIA] COJECPIKUT COOCTBEHHBIEC B3MIISIbI 00yYaroIIerocst Ha mpo0ieMy U ero
BBICTYIIJICHUE CONPOBOXKIACTCS apryMEHTAIMel TOYKH 3PEHUsI HCTOPUKOB WIIM TIOJUTUYECKUX JIesATeNel, HO He JTaHbI
OTBETHI Ha JIOTIOJIHUTEIIHLHEIE BOIIPOCH.

3 0ajya BBICTABISIETCS €CIM JIOKJIAJl YAaCTUYHO COJEPKUT COOCTBEHHBIC B3TJISABI OOYYaroImerocs Ha
npoOJieMy, B paboTe IPUBOANTCS TOJIBKO OJIHA TOYKA 3PEHHUS Ha POOJIEMY, CYTh IPOOIIEMbI PACKPBITA HE TIOTHOCTHIO;
OTBETHI Ha JIOTIOJIHUTEIIHHEIC BOIPOCHI HE JIAHEI.

2 6aJJ1a BBICTABISIETCS B TOM CJIydae, KOT/Ia TOIHITas TIPodIeMa pacKphiTa HEJOCTATOYHO TIOJTHO, HE BCET/Ia
MPaBHIILHO BBIJIEISIETCS TIIaBHOE, Oe/IeH PakTHUECKH MaTeprall, MaJio HCIOJIb30BaHO JIOTIOIHUTEIHHON TUTEPATYPHI.
Joknan ohopMIiieH HEMPaBUIILHO: UMEIOTCSl HAPYIIIEHHS JTOruKH. Harmucan rpaMoTHO.

CTyneHT B TeUEHHE CEMECTPa MOXKET MOATOTOBUTHIO 2 TOKJIAI0B.

3. MeTroanyeckue MaTepuaJibl, ONpeesIioIne NPoueaypbl OIEeHHBAHUS 3HAHUIA, YMEHMI1, HABBIKOB
U (WJIHM) ONBITA AeSAITeTbHOCTH, XapaKTePU3yIOIIKX 3Tanbl GOpPMUPOBAHUSA KOMIIeTeH Uit

IIpouenypa oneHUBaHUS 3HAHUI, YMEHH, HAaBBHIKOB U (WIIM) OIBITA JEATEILHOCTH, XapaKTEPHU3YIOUINX
3Tarsl (GOPMUPOBAHUS KOMIIETEHIIMH COCTOUT U3 TEKYILIETO KOHTPOJISL.



Tekymuii KOHTPOJb YCIIEBAEMOCTH TMPOBOAUTCS C HCIIOJNB30BAaHHUEM  OIICHOYHBIX  CPEICTB,
TIPEACTABJICHHBIX B 1. 2 JAHHOTO MIPIIIOKCHIS. Pe3yIbTaThl TEKYIIEro KOHTPOJIS JOBOSTCS 10 CBEICHHSI CTYICHTOB
JI0 TIPOMEXKYTOYHOW aTTECTAllMd W YYUTHIBAIOTCS TPU OIICHUBAHWW 3HAHWH, YMEHHWM, HABBHIKOB W (WMJIM) OMbBITA
JIESITEIILHOCTH.



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

MeTtoaudeckneyKazaHusSICTyAeHToOBIooCcBoeHAomucuInH OV /][, 12 XuMuAABISIOTCAYACTRIO pabodei
MPOTPaMMBIJUCIUIUIMHBI(TPUIOKEHUEMKpaboueHporpamMmme).

Pabouass mporpaMMaTuCIMILIHHBIYTBEPKIAETCITUPEKTOPOM KOJUIEpKa Jsu3ydeHums nucuuinaer OVl 12
Xumus. OnpeaenseTnennn3a aduANCIUTUIHHEL (POPMHUPYEMBIEBX 0/1eee N3y deHUIKOMITE TEH TN X KOMIIOHEHTHI,COIepKa
HUEH3y4aeMOoroMaTepHania, BUAbI3aHATHHHOOBEMBBIICIIEMOT0y4eOHOTOBPEMEHH, 2 TaKxke
MOPSIOKU3yYeHUsIMIIpenioaaBanusydeoOHon aucuuruiuabl OY 1. 12 Xumus.

Paboras ¢ paboueii mporpaMMon AUCIUTUIHHBL,HEOOX0IUMO 00paTuTEBHUMaHUEHACIIE Ty OIIIee:

—HEKOTOpbIEpa3IEIbIUINTEMBIIACIUATIIINHBI OVI. 12
XuMmusiHepa3OnuparoTCSIHATICKINAX, ABBIHOCATCSIHACAMOCTOSTEIbHOCH3YUeHUETIOPEKOMEH Ty eMOydeOHOMITTEpaTypeny
4eOHO-METOTHUECKIMPa3padOTKaM;

—Co/Iep >KaHNETEM, BBIHECEHHBIXHACAMOCTOS TEThHOEN3ydeHIE,BOOA3aTEIbHOMITO PSITIKEBXOTUTCOCTABHOMYACTHIOB
TEMBITEKYILIETOUTTPOMEKYTOUHOTOKOHTPOJIS;

Jis  TONTOTOBKM K  TEKYIIEeMy  KOHTPOJIO  CTYACHTHI ~ MOTYT  BOCIOJB30BATHCA  OIIEHOYHBIMH
cpencTBaMu,pencTaBieHHsIMA B [punoxennn 1 k pabodeii nporpamme quctumminabl OY /1. 12 Xumust.

1. OnucanuenocaenoBaTebHOCTHACHCTBHIICTY/IEHT

[pucrynast k w3ydenuto guctmitivabel OY /. 12 XumusIHEoOX0AMMO B MEPBYIO OYEPEIh O3HAKOMHUTHCS C
coJepkaHueMpaboueii  mporpaMMmbl  AUCUUILIMHBLTAEBpa3aene«CTpyKTypa W COAEpKaHHE  AMCHUIIIMHEL
(Momy1ns)»npuBeieHOOOIeepacIpeAeTICHNEYACOBAY JUTOPHBIX3aHATHICAMOCTOATEIbHOHPAOOTHIIIOTEMAaM AUCLIUIIIINH
bl UBUIAM3aHITHH.

3aoroMycnentHoroocBoeHuAUCIUIUIMHBIOY 11, 12
XUMUSISIBIACTCAIIOCEIIEHUETICKIMTOHHBIX 3aHTHHUBBIIOTHEHUETIPAKTHIECKUXPAa00T, TAKKAKIIPOITYCKOJHOT 0,aTeMO0iee
HECKOJIBKMX3aHATUI MOKET OCIIOKHUTBOCBOCHHEPA3AETIOBKYpCa.

JIeKIIMMMMEIOTIEIbI0AaThCUCTEMATH3UPOBAHHBIEOCHOBBIHAYYHBIX 3HAaHUNIIOCOAEp)KaHUIOAUCTUITIHHBL OY /1.
12 Xumus.IIpunzyueHunnpopaboTKkeTeopeTHIeCKOroMaTepraianeo0X 0 AuMo:

— TIOBTOPHUTH  3aKOHCIIEKTHPOBAHHBII  HAa  JIEKIMOHHOM  3aHATHH  MaTepual W JOHNOJHUTHETO
Cy4E€TOMPEKOMEHIOBAHHOMIIO JAHHOM TEMEIUTEPATYPbL;
—TIPUCAMOCTOSATEIHbHOMU3YyYEHUUTEOPETHIECKON TEMBITIOITOTOBUTHKOHCIIEK T, UCIIONB3Y I PEKOMEHI0BaHHBIEBPAO 0

el mporpaMMe TUCIMIUIMHBUIMTEPATYPHBICHCTOYHUKUUAIEKTPOHHBICOOPA30BaATEIbHBIEPECYPCHI.

[IpakTnueckne 3aHATHAIIPOBOJSATCACLEINBIOYTITY ONIEHUSIM3aKPEIUICHUA3HAHUM, 10Ty Y€ HHBIX HATEKLIUSX, B
MpoIiecce caMOCTOSATENFHON paboThl ¢ y4eOHOH TUTepaTypon.

B xozxe mpaktrdeckoro 3aHATHS 00y4aroIIuecs BBIIONHAIOT OJHO MPaKTHYECKOe 3aJaHHe MO PyKOBOJICTBOM
IpernogaBarens B COOTBETCTBUH C U3y4aeMbIM COJep)KaHHUEeM yueOHOro MaTepuana.

BeimonHeHre 00y4aronuMucs MPakTHIECKUX 3aJaHUH HAalpaBJIeHO Ha!

- 0000mIeHNe, CHCTEeMAaTH3alMIo, YIIIyOJeHHe, 3aKperuieHHe IONYyYeHHBIX TEOPETUYECKUX 3HaHUM o
KOHKPETHBIM ~ Te€MaM  JTUCLUILIUHBL

- (QopMmupoBaHHEe YMEHHIl NPUMEHATh MOJIYYEHHbIC 3HAHWA Ha [PAKTUKE, pPEAIN3ALUI0 EIWHCTBA
HMHTEJUIEKTYaJIbHOM U PAKTUYECKOMN AESITEIBHOCTH;

- BbIpa0OTKYy NpH pEIIEHUH MOCTaBIECHHBIX 3a7ad TaKUX MPO(PECCHOHANBHO 3HAYMMBIX KaudecTB, Kak
CaMOCTOSITETBHOCTb,  OTBETCTBEHHOCTb, TOYHOCTb, TBOpYECKas NMHULMATHBA.

2. CaMoCTOSATeILHASIPAGOTACTY/IEHTA

CamocrosTenpHast pabota - 3T0 BHJ YYeOHOW JEATENFHOCTH, NMpeJHAa3HAYCHHBIH JJIsl MPHOOpETeHUs] 3HAHWM,
HaBBIKOB ¥ YMEHHHA B 00beMe M3ydaeMoi AUCITUIUIMHEI corjiacHo TpeboanusmM ®I'OC cpeanero mpodeccrnoHaaIbrHOTO
00pa3oBaHMsl, KOTOPHIH BBIMOJHAETCS O0YYalOUIMMUC HHIUBUYaIbHO U IPEAIONaraeT akTUBHYIO POjb CTYJICHTa B €€
OCYIIECTBIEHUH U KOHTPOJIE.

Henn camocTosTensHOM PadOTHI:

— CHCTEMaTH3alysl U 3aKpEIUICHUE MOTYYEHHBIX TEOPETUUECKUX 3HAHUI U MPaKTUYECKUX YMEHUN CTYAECHTOB;

— yriny0JeHre U paclIMpeHne TEOPETUIECKUX 3HAHUI;

— (opmMupoBaHne yMEHHIl HCHOJIB30BaTb HOPMATHBHYIO, IPAaBOBYIO, CIPABOYHYIO JOKYMEHTALHIO U
CHEMATBHYIO JTUTEPaTypy;

— pa3BUTHE TIO3HABATEJbHBIX CHOCOOHOCTEH M AaKTUBHOCTH CTYJIEHTOB: TBOPYECKOH HMHUIMATHUBHI,
CaMOCTOSITETbHOCTH, OTBETCTBEHHOCTH M OPTraHU30BAHHOCTH;



— (opMupoBaHrEe CaMOCTOSTETHLHOCTH MBIIUICHUSI, CIIOCOOHOCTEH K CaMOPa3BUTHIO, CAMOCOBEPIIICHCTBOBAHUIO
W caMopeai3aliiy;

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

— pa3BUTHE WCCIE0BATEILCKUX YMEHHH.

CamocrostenbHaspadoTactyaeHTanoydeonoiaucummaeOV /1. 12 X uMHUsABBIIOIHICTCS:

— CaMOCTOATCIbHOBHEPACTIMCAHUA y‘le6HI)IX3aH$ITI/II71;
- CI/ICHOJ'ILSOBaHI/ICMCOBpeMCHHLIXO6pa3OBaTCHBHBIXTeXHOHOFHﬁ;

— TapajuIebHOMBOB3aUMO/ICHCTBUUCAY IUTOPHBIMUZAHITHIMU.
Bormpocsr, He paccMOTpeHHbIE Ha JIEKIUAX W MPAKTUIECKUX 3aHATHUSAX, JOJDKHBI OBITh M3yUEHBI CTYJEHTAMH B
XO0JIE CaMOCTOSITENTFHON paboThel. B xome camocTosTensHOW paOOThl KaXAblil CTYNeHT 00s3aH MPOYUTATh OCHOBHYIO U
JOTIOMHUTENBHYIO JIUTEPATYpy MO HM3y4yaeMON TeMe, NOMOJHUTh KOHCIEKTHl JICKIHUHA HEIOCTAIONIUM MaTepHaIOM.
BrinmuckamMu 13 PEKOMEHIOBAHHBIX IIEPBOUCTOYHUKOB. BBIIENIUTH HEMOHSITHBIE TEPMUHBI, HANUTH UX 3HAYCHUE B
SHIMKJIONETHIECKUX CIOBAPIX.

3. PexomenpanuunopadorecauTepaTypoiuncTOYHUKAMU

PaGorycnuTepatypoiicienyeTHaYMHATECaHATH3apadoueit MIPOTPaMMBI JACITATLTIHBI OVY. 12
XHUMUS,COIEPIKAIICHCITUCOKOCHOBHOM U JIOTIOJIHUTEIIEHOM JTUTEPATYPHI.
B cirydae BO3HHKHOBCHUS 3aTpyIHCHHUN B MMOHUMaHHUU y4eOHOTO Marepuana

CIEeyeTOOPAaTHTHCAKAPYTHMUCTOYHHKAM, [ JICU3II0KEHHEMOKETOKA3aThCsl 00JIeeIOCTYITHBIM.
Pabota ¢ nuTepatypoii He TONBKO MOJIe3Ha Kak cpeCcTBO OoJiee rryOoKoro u3ydeHusuooonancuuminaer OV /1.
12 Xumust, HOUSBIISICTCAHEOThEMIIEMOMYACTHIOTIPOPECCUOHATILHOMICATEILHOCTH Oy TyIIerOBBITYCKHUKA.,



