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PabGouass mporpamma y4yeOHOM AMCHUIUIMHBI «XUMHUS» pa3zpaboTaHa B
cootBerctBuM ¢ TpeboBarmsimu DPI'OC CIIO mo cmemmanpHOocTr 13.02.07
«INEKTPOCHAOKEHUE», YTBEPKIAEHHOTO MPHKA30M MUHHUCTEPCTBA MPOCBEIICHUS
Poccuiickonn ®denepaunu 0T 16 ampens 2024 r. Ne 255, pekoMeHIauusIMH
MunuctepcTtBa npocseiienuss PO no peanuzanuu cpeanero oOiiero oOpa3oBaHus B
mpenesaax OCBOEHHUS 00pa3oBaTeIbHONM MPOTPaAMMBI CPETHETO MPOQPECCHOHATHHOTO
oOpazoBanust oT 01.03.2023 r. No 05-592 wu mnpumepHOd mIpOrpamMmoi
0011e00pazoBaTeNbHON y4eOHON AUCHUIUIMHBL «XUMUS» ISl TPpodecCHOHaTbHBIX
o0pa3oBaTeNbHbIX OpraHu3aluu, PEKOMEHJOBAHHBIX denepaibHbIM
rocyJapCTBEHHBIM OIOJIKETHBIM 00pa30BaTeNIbHBIM YUPEKICHUEM JOTOIHUTEIHHOTO
npodeccronanbHoro 00pazoBaHusi «MHCTUTYT pa3BUTHS NPOPECCUOHAIBHOTO
obOpazoBanusi» (OPI'BOY IO «HUPIIO») B kauecTBe MpUMEPHOM MporpamMMbl AJis
peanu3alyu OCHOBHOM MpodeccroHaibHo oOpazoBaTesnbHOM mporpammbl CIIO Ha

0a3e OCHOBHOTO 00111eT0 00pa30BaHUsI C TOJIYYEHUEM CPEIHETO 00I1Iero 00pa3oBaHuUs
(ITpoTtokox Ne 6/2025 ot 18 anpenst 2025 r.)

Pazpabotuuk: Kazanmea O.H. — mpenopaBarenb BbICIICH KBadu(UKAIIMOHHON
kareropun @unmana CI'TY nmenu ['arapuna I0.A. B 1. [leTpoBcke

PenieH3eHTsI:
Buemnuii peniensent: FOmmuna M.B. — npenonasatens Bbiciiel KBATU(PUKAITUOHHOM
kareropuu [IpodeccuonanbHo-nenarorunyeckoro komiemxka CI'TY umenu ['arapuna 10.A.



1. TIACHHOPT PABOYEHN ITPOTPAMMBI YYEBHOW ANCLHUIIINHBI
OV .07 Xumus

1.1. O6s1acTH NIpUMEHEHHS TPOrPAMMBI

PaGouas mnporpamMma y4eOHOW JUCHMIUIMHBI «XUMHS» SBISIETCA YacThIO
[IporpamMMbl MOATOTOBKM CHEUAIMCTOB cpenHero 3BeHa (nmanee — I[IIICC3) B
cootBeTcTBHM ¢ PI'OC CIIO no cnenuansaoctu 13.02.07 «DnekTpocHaOXEeHUEY.

1.2. MecTo y4yeOHoii nucuumimnbl B ctpykrype IHIICC3
VYyeOHast AucHUIUIMHA «XHUMHS» BXOJUT B 001Ie00pa3oBaTEIbHBIA UK
[IICC3.

1.3. He.]'lld H TpGﬁOBaHI/Iﬂ K pe3yjbTaTaM 0CBOCHUSA NUCIHUIIJINHBI

ConepxaHue mporpaMMbl y4eOHOM JAMCHMIUIMHBI «XUMHUS» HaIpaBiIeHO Ha
JTOCTHKECHUE CIICTYIOIIUX LETICH:

— (dopMuUpOBaHME CHUCTEMbl XUMHUYECKMX 3HAHMM Kak Ba)KHEUIIeH
COCTABJIAIONIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPa, B OCHOBE KOTOPOM Jexar
KJIFOYEBbIC MOHSTHS, (PYyHIaMEHTaIbHbIE 3aKOHBI U TEOPUM XMUMHUHU, OCBOCHHE SI3bIKA
HAayKd, YCBOGHME M  [OHMMAaHHE  CYIIHOCTH  JIOCTYNHBIX  00O0OIIEeHUM
MHUPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMIIEHHE C HWCTOPUEH HX pPa3BUTHSA H
CTaHOBJICHHS;

— ¢opMHpOBaHUE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAaX MMO3HAHUS
BCIIECTB M XHWMHUYECKHUX PEAKIUM, HEOOXOIUMBIX [Jii TPUOOpPETeHUS YMEHUI
OpPUEHTUPOBATHCSA B MHUPE BEIIECTB U XUMHUYECKHUX SIBJICHUM, MMEIOLIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;

— pa3BUTUE YMEHUU U CIIOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX C HAOJIIOJEHUEM
U OOBSICHEHMEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJIEHUEM MpaBuil 0€30MacHOro
oOpallleHHsI ¢ BEIESCTBAMM.

3ajgaun TUCIUIUINHBI:

1) cdopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX
MPOLIECCOB M SIBJICHHUM B OKPYXaIOIIEH Cpelle, a TaKKE€ HMX CBSI3b C IEJIOCTHOU
HAay4YHOW KapTUHON MHpa U JPYTUMH €CTECTBEHHBIMH HAyKaMH;

2) pa3BUTb YMEHHUsS COCTaBJIATH (POPMYJIbI HEOPTaHMUYECKUX U OPraHUYCCKHX
BCILIECTB, YPaBHCHUSI  XUMHUYECKUX  pEakiui, OOBACHATh MX  CMBICT,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HABBIKM  IPOBEACHHS  MPOCTCHINNX  XUMHYCCKUX
OKCIIEPUMEHTAJIbHBIX ~ UCCIAEAOBAHUM C COOJIOJIGHHMEM TIpaBUJl  OE€30IMacHOrO
oOpalieHus ¢ BeliecTBaMu  JIa0OpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HaXOJIUTh, AHAIM3UPOBATh U MCIIOJb30BaTh HH(POPMALIHIO
XUMHUYECKOTO XapakTepa U3 Pa3IuYHbIX MH(POPMAIMOHHBIX HUCTOYHUKOB, BKIIOUYAS
y4eOHYIO TUTEPATYPY, HAyUHbIE TyOIUKAIIMA U UHTEPHET-PECYPCHI;

5) cdopmupoBaTh ~ YMEHHS ~ MPOTHO3UPOBATH  MOCJICACTBUS  CBOCH
NESATETPHOCTH W XUMHUYECKHX TMPHUPOJHBIX, OBITOBBIX U TMPOU3BOJCTBEHHBIX
MPOIIECCOB, YUUTHIBASI BO3MOXKHBIE SKOJIOTUYECKHUE U COLIMAIbHBIE BO3JICHCTBUS;

6) cdopmupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTHKECHUN XHUMHUYECKOH HAyKH
Y TEXHOJIOTHM JUIsl Pa3BUTUS COIMAIBHOW M TIPOU3BOJICTBEHHOU cdep ¢ yMeHHUEeM
IPUBOJIUTDH MPUMEPHI KX TPUMEHEHUS B PA3TMUHBIX cPepax KU3HU.



N3yuyenue JUCHMIUIMHBL ~ HAmpaBJIeHO Ha  (QOpMHUpOBaHHE  OOIIUX
KOMIIETEHITUM:

OK 01. BriOupate cmocoObl pemieHus 3a7ad  NpoQecCuOHATbHOM
NESTEIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. Mcnions30BaTh COBPEMEHHBIE CPEACTBA MOKUCKA, AHAIN3a U UHTEPIIPETALIUN
uHbpopMalui U UHPOPMAIMOHHBIE  TEXHOJIOTMM  JUIsl  BBIMIOJIHEHMSI — 3a/ay
npodeccuoHanbHOM eI TeIbHOCTH.

OK 04. DddexTrBHO B3aUMOACHCTBOBATH M pabOTaTh B KOJIJICKTUBE U KOMAaH/IE.

OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKPYKAIOIICH Cpelibl, pecypcocOepeKeHuIo,
MPUMEHATh 3HaHHUSI 00 M3MEHEHUHW KIMMaTa, MPUHLHUIIBI OepeXINBOTO MPOU3BOJICTBA,
3¢ (HeKTUBHO ACHCTBOBATH B UPE3BHIYAMHBIX CUTYAIIUAX.

B pe3ynbrate 0CBOCHUS TUCHUTIITUHBI 00YYAIOIINIICS JOJKEH 3HATD:

- CUCTEMY XMMHMUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJATraroIIne
TOHATHUS (XMMHYECKHIA AJIEMEHT, aTOM, JJCKTPOHHAas o0oJjiouka aroma, S-, -p, d-
DIIEKTPOHHBIE opOuTanu aTOMOB, VIOH, MOJIEKYIA, BAJICHTHOCTD,
ANEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHHSI, XUMHUYECKasl CBSI3b, MOJIb, MOJISIpHAS
Macca, MOJISIpHBIA 00bEM, YIJIEPOJIHBIN CKeJeT, (PYHKIHMOHAJIbHAs TPYyIIa, pajauKal,
MU30MEPHS, N30MEPBI, TOMOJIOTUYECKHU PSAIl, TOMOJIOTH, YTJIEBOJOPOABI, KHCIOPOI- U
a30TcoJIepKalllNe COEIUHEHHs, OMOJOTMYECKH aKTHBHbIE BeLIECTBa (YIJIEBOJBI,
KUPBI, OCJIKH), MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COCIIMHEHHs, KpHUCTAUIMYECKAs  pEIIeTKa, TUIbl  XUMHUYECKHX  peakUui
(OKHCITUTENIBHO-BOCCTAHOBUTEIBHBIE, IK30-M SHIAOTEPMHUUECKHUE, PEAKIMH HOHHOIO
oOMeHa),  pacTBOp,  JJEKTPOJMUTHI,  HEINEKTPOJIUTHI,  IIEKTPOIUTHYECKAS
JUCCOLMAIUS, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XWMHYECKOW PpEaKIUH,
XUMHUYECKOE PABHOBECHUE), TEOPUM M 3aKOHBI (TEOpUS XUMHUYECKOIO CTPOCHHUS
opraHnueckux  BemiectB  A.M.  byrtnepoBa, Teopusi  3IEKTPOIUTUUYECKOU
auccouuanuu, nepuoandecknii 3akon .M. Menzaeneesa, 3aKOH COXpaHEHHS] MACChI),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SA3BIK XMMHH, (AKTOJIOTUYECKUE CBEIEHUS O
CBOMCTBAaX, COCTaBe, MOJYyYEeHUHM U O€30MaCHOM UCHOJIb30BAaHUU BaKHEHUIINX
HEOPraHWYECKUX U OPraHMYECKHX BELIECTB B OBITY M MPAKTHUUECKOH AESTeNIbHOCTU
YeJIOBEKa;

— O XHMHMYECKOM COCTaBIMIOIIEH €CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIU
XUMUHU B TIO3HAHUU SIBICHUN TPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAJIBbHOM T'PAMOTHOCTH, HEOOXOAMMOW MJig pEelleHUs
MPaKTUYECKUX 3aJa4 U HKOJIOTHYECKM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJIE;

B pe3ynbrare ocBOCHMS TUCHUIIITUHBI 00y4atOUIUICS TOJKEH YMeTh:

— CaMOCTOATEIbHO  (OPMYJIMpPOBAaTH U aKTyaJU3UpoBaTh  MIpodiiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

— BBIIBJIATh XapaKTEpHbIE MPU3HAKKM U B3aUMOCBS3b HW3YUYEHHBIX MOHSTHUH,
IIPUMEHATH COOTBETCTBYIOIIME TOHATHS NPU OINHCAHUM CTPOEHUS U CBOKCTB
HEOPraHWYeCKUX W OpPraHMYEeCKUMX BEUIECTB W MX [PEBpPALICHUMN; BBIABITH
B3aMMOCBSI3b XMMHUYECKUX 3HAHUH C TOHATHUSMU M TPEACTABICHUSIMH JIPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

— HCIIOJIb30BaTh HAWMMEHOBAHUS XUMUYECKUX COCIMHEHUN MEXKIYHapOIHOTO



COI03a TEOPETUYECKON U MPUKIATHON XUMHUM U TPUBHAIbHBIC HA3BaHUSI BaXKHEHIINX
BELIECTB (3TUJICH, alleTUJICH, TIULEPHH, (PeHod, popManbIerua, YKCycHas KUCIOTa,
[JIMIWH, YTapHBIM ra3, YIJIeKUCHbIM ra3, aMMUak, raiieHas HM3BeCTb, HeralieHas
U3BECTh, MHUTHEBAs COAA U JIPYTHX), COCTABIATH (OPMYIJbI HEOPTaHMUECKUX U
OpPraHUYECKUX BELIECTB, YPAaBHEHUS XMUMHUECKHX PEaKIui, OOBSCHATH UX CMBICI;
NOJTBEPKIATh XapaKTEPHbIE XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU
HKCIIEPUMEHTAMU U 3aMUCSIMU YPaBHEHUIN XUMUYECKUX PEaKIHii;

— YCTaHaBIMBAaTh  MPHUHAJICKHOCTh  M3YYCHHBIX  HEOPTaHWYECKUX U
OpraHUYEeCKUX BEIIECTB K ONpENEJEeHHBIM KJaccaM U TpYINaM COEIUHEHU,
XapaKTepU30BaTh UX COCTAB U BaXKHEUIIINE CBOMCTBA; ONPEIEISATh BUIAbl XUMUYECKUX
cBsi3el  (KOBaJeHTHas,  HWOHHAasA,  METAJUIMYecKas,  BOJAOPOJHAs),  THUIIBI
KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB; KIacCU(PUIIMPOBATH XUMHUUECKUE PEAKIUH;

— TPOBOJUTH PACUYETHI M0 XUMUYECKUM (POpPMyIaM M yPaBHEHUSIM XUMHUYECKIX
peakiuil ¢ MCIoIb30BaHNEM (DM3MUECKUX BEITUYHMH, XapaKTEPU3YIOUIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBL: Macchl, oObeMa (HOpMalbHbIE YCJOBHS) Ta30B,
KOJINYECTBA BELIECTBA; UCIIOJIb30BATh CUCTEMHBIE XUMUUECKHUE 3HAHUS 111 IPUHATHS
pelIeHN B KOHKPETHBIX XU3HEHHBIX CUTYaIMSAX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM

— IUJIAaHUPOBATh W BBINOJHATh XWMHUYECKHUN OKCIEPUMEHT (TpeBpaleHus
OpPraHMYECKUX BEIIECTB MpPH HArpeBaHWHU, TOJIY4YEHHE JTUJICHA W HU3YYCHHE €ro
CBOMCTB, KAaueCTBEHHBIC pEaKIUU Ha aJbJAETUbl, Kpaxmaj, YKCYCHYIO KHCIIOTY;
JeHaTypauus OeNKOB IpU HAarpeBaHUM, LBETHbIE pEaKLUUU OENIKOB; IMPOBOJIUTH
peakiuu MOHHOTO OOMEHa, OMPEENATh CPeay BOJHBIX PACTBOPOB, KAUECTBEHHBIC
peakuuu Ha cyinbdar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHHS; pellaTh
DKCIIEpUMEHTaJbHBIe 3amaun 1o Temam «Mertammey u  «Hemeramie») B
COOTBETCTBHUH C MPaBUJIAMH TEXHHKH 0€30MacHOCTH MpU OOpallleHnu ¢ BEIIeCTBAMU
U J1a00paTOpHBIM OOOpYIOBAaHUEM; MPEICTABIATh PE3YIbTaTbl XUMHYECKOTO
DKCIIEpUMEHTa B (¢opMe 3amucu YPaBHEHHH COOTBETCTBYIOUIMX pEaKUud U
(opMyIUpPOBATH BHIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

— aHaJIM3UpPOBAaTh XUMHUYECKYI0 MHPOpPMAIMIO, IOJy4yaeMyl0 U3 pa3HbIX
MCTOYHHUKOB (CPEICTB MAacCOBOM MHpopMaLnH, ceTb UHTEepHET U ipyrue);

— BIAJETh OCHOBHBIMUA METOJAMH HAYYHOTO IMO3HAHUS BEIIECTB U XUMUIECKIX
ABJIeHUH (HaOI0ieHnEe, U3MEPEHHE, IKCIIEPUMEHT, MOJEIIUPOBAHUE);

— coOioAaTh MpaBuUiia SKOJOTUYECKH I1€JIECO00PAa3HOTO MOBE/ICHUS B OBITY U
TPYAOBON MACSITENFHOCTH B IIENSAX COXPAaHEHUS CBOETO 370POBBS U OKpY)KArOIIEeH
NPUPOJTHON CpPEIbl, YYUTHIBATH OIMACHOCTh BO3JCHCTBHUS Ha JKUBBIC OpPTaHU3MBI
OTIpE/ICNICHHBIX BEIECTB, MOHMMAsi CMBICI IOKa3aTess MPEeAesbHOM JOIMyCTUMON
KOHIICHTPAITHH.

1.4. Kontu4ecTBO 4YacoB Ha OCBOEHHMEe TMPOIrpaMMbl JUCHHUILIMHBI
MakcumanbHOW yueOHOM Harpy3ku oOyuarolierocss — 72 yaca, B TOM YHCIIE:
00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaronierocs 72 yaca.



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCHUIJIAHBI

2.1. O0beM yueOHOM TMCHMILUIMHBI M BUIbI y4e0HO0# padoThl

Bup yueOHol padoThI Obnem
4acoB

O0bem 00pazoBaTeIbHON MPOTPAMMBI 72

B TOM YHCIIE:

TEOPETUUECKOE O0yUeHUE 52

MPAKTUIECKUEC 3aHSTH, B TOM YUCie B hOpME MPAKTUUECKON 20

IIOITOTOBKH

caMOCTOsITeNIbHAs paboTa 0

KOHCYJIbTaIlN! 0

MPOMEKyTOUHas aTTecTalus B hopme mudpepeHnnpoBaHHOTO 3a4eTa




2.2. TemaTH4ecKHUii IJIAH U cojiep:KaHue Y4eOHO! TUCHMIITHHBI « XUMMS»

HaumenoBanue pa3jaeiioB Coaep:xxkaHnue y4eOHOro MaTepuaJa, jadoparopusie padoorei i | O0béM B Konwl Y4ebdHo-
U TeM NPaKTHYEeCKUE 3aHATHUS, CAMOCTOSITeJIbHAsA padoTa yacax KOMIIeTEeHIHIl, | MeTOAMYecKoe
o0yyaomuxcs, KypcoBasi pabora (IIpoeKT) ¢popmupoBanuio | obecrneyeHue
KOTOPBIX
CImocoo0cTByeT
3J1eMeHT
NPOrpaMmblI
1 2 3 4 )
Pa3nen 1. Teopernueckue 24
OCHOBBI XMMHU
Tema 1.1. Copnepixanue yueOHOro MaTepuajia 4 OK 01 1
OCHOBHBIE XUMHYECKHE XuMu4yeckud  3neMeHT. Atom. Snpo  aroma,  HM30TOIIBL
MOHSATHSA H 3aKOHBI, DOnekTpoHHas 000JI04YKa. DHEPreTH4ecKHe YPOBHHU, MOJYPOBHHU.
CTpOEeHHEe AaTOMOB ATomHbBIE opOurtanu, S-, pP-, d- osgemeHThl. OCOOCHHOCTH
XHMHYECKHX 3JIEMEHTOB | PAacCIpeleNIeHUs 3JEKTPOHOB MO OpOUTANsIM B aTroMax 3JE€MEHTOB
MEPBBIX YETHIPEX MEPHOAOB. DNEKTPOHHAS KOH(PUTYpALIUsS aTOMOB.
OCHOBHBIE XMMHYECKHE 3aKOHbI
IIpakTH4eckoe 3ansiTHe 2 1
«OCHOBHBIC KOJINYECTBEHHBIE 3aKOHBI B XHMHU M PACUETHl TIO
YPaBHEHUSM XUMHYECKHUX PEAKIIHID.
OTHocUTEeIbHBIE aTOMHAasi U MOJIEKYJspHas Macchl. MouspHas
Mmacca. KonuuectBo BemiectBa. MaccoBasi 7o BellecTBa. 3aKOH
ABoraapo. Monspasiii 00beM ra3oB. OTHOCUTENBHASI TIOTHOCTD
ra3oB. PacueTbl TO ypaBHEHUSM XHUMHUYECKHX pPEaKIuil ¢
HCIIOJIb30BaHNEM MacCOBOM JI0JIM BellecTBa, 00beMa (HOpMallbHbIE
YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. IIpakTHyeckoe 3aHsATHE 2 OK 01 1
IMepuoanyeckuii 3akoH n | «3ydyeHHe NMEpUOANYECKUX 3aKOHOMEPHOCTEH M MX B3aMMOCBS3HU OK 02

Ilepuoauueckasi cucrema
XHUMHUYECKHX dJjieMeHToB /I,
H. MenpaeneeBa, X CBSI3b €

COBPEMEHHOM Teopuen
CTPOCHHS aTOMOB

CO CTPOCHUEM aTOMOB).

[lepmonnueckas  cucrema  XuMuyeckux  smeMeHtoB 1.
MenneneeBa. CBsi3p mepuoanyueckoro 3akoHa u I[lepuoamdeckoit
CHCTEMBl XHMHUYECKMX DJJEMEHTOB C COBPEMEHHOW TeOopueu
CTpPOEHUS  aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI  CBOMCTB
XUMHUYCCKUX DOJICMCHTOB, OGp&SyCMHX HMU TIPOCTBIX U CIIOKHBIX
BEIIECTB MO rpynnaMm u mnepuoaam llepmoamdeckoil CUCTEMBI.
3Hauenue NepuoaANYCCKOro 3aKOHa ©W CHUCTCMblI XUMHWYCCKUX
sneMmeHToB /.M. MenaeneeBa B pa3BUTUH HAYKHU.




Tema 1.3.
CTtpoeHue BelecTBa
U NIPUPOAA XUMHYECKOM
cBsi3u. MHorooopasue
BellecTB

Conep:xanue yueOHOro MaTepuasa

Ctpoenue BemiecTBa. XUMHUYECKas CBS3b. BHIBI XMMHUYECKOM
CBS3M  (KOB&JICHTHAs HEMOJSpHAsT M  TOJsApHAs, HMOHHAs,
MeTajuimueckas).  MexaHu3Mbl ~ 0Opa3oBaHUs  KOBAJICHTHOM
XUMUYECKOH CBsI3M (OOMEHHBIH M JOHOPHO-AKIENITOPHBIN).
BonoponHas cBs3p. BaneHTHOCTb. DJIEKTPOOTPULATENBHOCTD.
CreneHb OkHcIeHUs. OHBI: KATUOHBI M1 AaHUOHBI

OK 01

Tema 1.4.
Kanaccupuxanus,
U HOMEHKJIaTypa
HEOpraHu4ecKHX BellecTB

Conep:kanue yueOHOro MmarepuaJja

Knaccugpukamuss Heopranmdeckux  BemecTB. HomeHkiaTypa
HEOPraHMYECKUX BEIIECTB (OKCUbI, THIPOKCH/IbI, KUCIOTBI, COJIN).
BemiectBa MOJEKYISIPHOTO M HEMOJEKYISIPHOIO  CTPOCHHS.
ArperaTHble COCTOSIHUS BemecTBa. Kpucrammmieckue u amopdHbie
BEUIECTBA. 3aKOH IIOCTOSIHCTBA COCTaBa BelleCcTBAa. [HIIbI
KPUCTAJIMYECKUX PELIECTOK (aTOMHAas, MOJEKYJspHas, HOHHas,
MeTaJlJIN4ecKasi). 3aBHUCHUMOCTh CBOWCTBAa BEIIECTB OT THUIA
KPUCTAJUIMYECKON pEIIETKH

IIpakTHyeckoe 3ansiTHE

«HoMeHkaTypa HEOpraHM4eCKMX BELIECTBY.

Pemenne  mpakTtudeckuMx — 3aJaHUl M0 KiaccU(UKalMH,
HOMEHKJIaType U XHUMHYECKUM (GopMysiaM HEOpPraHMYECKUX
BEIIECTB PA3IUYHBIX KJIaccOB (yrapHblil ras, YIJIEKUCIBIN Tas,
aMMHUaK, raiieHas U3BeCThb, HeraiieHas U3BeCTb, IUThEBAs coAa U
JIpyrux): HazBaHus BemniecTB no MexayHapogHou (MIOITAK) umu
TPUBMAJIBHON  HOMEHKJIAType M  COCTaBlE€HHE  (POPMYJIBI
XUMHYECKHX BEUIECTB, ONpPENEICHUE NMPUHANICKHOCTH K KIaccy.
[Touck  wHpoOpManuMu 1O  Ha3BaHMSIM, MJEHTU(PUKATOPAM,
CTPYKTYpHBIM (dopMynaM. AHalu3 XMMHYECKOM uH(popMaluuy,
NOJy4aeMol M3 pa3HbIX MCTOYHHKOB (CpPEICTB MacCOBOU
uHpopmaluu, cetb HTEpHET U Apyrue)

OK 01
OK 02

1,3

Tema 1.5.
Tunbl XuMHYECKHUX peaKkiui

Copepxxanue yueOHOro MaTepuajia

Xumuyeckasi peaknus. Kimaccudukanus XUMHUYECKUX PEaKIUi B
HEOPraHWYECKOM M OpPraHMYeCKOM XHMMHUHU. 3aKOHBI COXpPAHEHUS
MacChl BEIIECTBA, COXPAHEHHUS W TPEBpALICHUS HHEPrUU MpHU
XUMUYECKUX  peakuusx.  OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peakuuu  (ypaBHEHHUSI  OKHCJIEHUS-BOCCTAHOBJIEHUS, CTENEHb
OKHCJICHUSI, OKHCIUTEIb W BOCCTAHOBUTEIb, OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKUMH B MPUPOJE, IPOU3BOIACTBEHHBIX
MPOLIECCAX U KUZHENIEATEIbHOCTH OPraHU3MOB)

OK 01

Tema 1.6.
CropocTh XMMHUYECKHX
peakuuii. XuMu4eckoe

Conep:kanue yueOHOro matepuaJja

CKOpOCTh pEakluu, €€ 3aBUCUMOCTh OT pa3IM4YHBIX (HAKTOPOB:
HPUPOJBI PEarHpYIOIIMX BEIIECTB, KOHIEHTPAIMU DPEarupyronnx
BEIIIECTB, TEMIIEPATyphl M IJIOUIAJU PEAKIMOHHOM TOBEPXHOCTH.

OK 01
OK 02




paBHOBecHe

TermnoBble  3¢p¢exTl  XMMHUYECKMX  peakIuil:  9K30- W
SHAOTEepMHUECKUE peakiuu. OOpaTUMble peakuud. XUMHUYECKOe
paBHOBecue. (DaKTOpPbI, BIUSIOLIME HA COCTOSHUE XMUMHUYECKOIO
paBHOBecHsl (KOHIEHTpALMs PeareHTOB WJIM MPOJYKTOB PEaKIIHH,
nasienue, remneparypa). [lpunuun Jle [larense

IIpakTnyeckoe 3aHsTHE

«BnusHue pa3nuyHbIX  (PAKTOPOB Ha CKOPOCTh XHUMHYECKOM
peaKuumn.

Pemienne 1NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha  aHAJIN3
(GakTOpOB, BIMAIOLIMX HA H3MEHEHHE CKOPOCTH XHUMHMYECKOH
peakuuu. 3aBUCUMOCTb CKOPOCTH XHMMHYECKOM peakiuu OT
IIPUCYTCTBHUS KaTajau3aTopa Ha IPUMEpPE Pa3JIOKEHUs INEPOKCHIa
BOJZIOPO/A C IIOMOUIBIO TUOKCHJA MapraHna U kartauasel. Pemenue
IIPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha IIPUMEHEHHUE NPUHLUIA
Jle-lllaTtenpe U1  HAXOXKIACHUS  HAINPABICHUS  CMEIICHMS
pPaBHOBECHsI XUMHUYECKOM peaklMy U aHalu3 (hakTOpOB, BIMSIOIINX
Ha CMEUICHUE XMMHYECKOTO PABHOBECUS

Tema 1.7.
PacTBopbl, TEOpUs
3JIEKTPOJTUTHYECKOM
JUCCOIHAIIMY M MOHHBIH
o0MeH

Coaep:xxanue yueOHOro MaTepuasa

PactBopbel. Buabpl pacTBOpOB MO COAEPKAHUIO PACTBOPEHHOTO
BelecTBa. PactBopumMocTs. lloHsTHE O AOUCHEpPCHBIX CHUCTEMax.
WcTruHHBIE W KOJUTOMIHBIE pacTBOPBI. MaccoBasi 107151 BEIIECTBA B
pactBope. Ilonartue o BomopomHom mokaszatene (pH) pactBopa.
OnekTponuTtHueckass — nuccormanus.  CuiapHble W cla0bie
AIIEKTPOJIUTHI, HEANIEKTPOIUTHL. Peakiinu HOHHOTO 0OMeHa

OK 01
OK 02
OK 04
OK 07

Pa3nen 2. Heoprannueckas
XHUMHSA

10

Tema 2.1.
DuU3NKO-XUMHUYECKHUE
CBOCTBA HEOPraHMYECKHUX
BeLLeCTB

Conep:xanue y4eOHOro MaTepuasa

Meramnel. Ilomoxenune merawwioB B Ilepuomnueckoit cucreme
XUMHUYECKHX JJIeMEHTOB. OCOOEHHOCTH CTPOEHHS DIEKTPOHHBIX
o0Oosouek aromoB MertaioB. OOmme @Qusnyeckre CBOMCTBA
MetauioB.  CriaBel  METaIOB.  DJIEKTPOXUMHUYECKHM  psifg
HanpsHOKEHUHM  METaJUIoB. XUMHUYECKHME CBOMCTBA Ba)KHEWIIIHMX
METaJUIOB (HATPUM, KalWil, KadblUWWA, MAarHui, aqJlOMUHUH, LUHK,
XpoM, JKene3o, MeAb) U HX coenuHeHui. OOmue crnocoob!
noJyueHus: MeTayuioB. [IprMeHeHrne MeTalljIoB B OBITY M TEXHUKE

Conep:kanue yueOHOro MmatepuaJjia

Hemeramnsl. Ilonoxenne HemeramioB B llepuoanueckon cucreme
xuMmudeckux daeMeHToB JI.M. MengeneeBa W 0COOCHHOCTH
CTpoeHUs  aroMOB.  @DU3MYECKHE  CBOMCTBA  HEMETAJUIOB.
Anotrponusi HeMeTauioB (Ha IpuMeEpe KUciaopoaa, cepsl, hochopa
U yriaepoja). XMMUYECKUE CBOWCTBA M MPUMEHEHUE BaXKHEUIIUX

OK 01
OK 02
OK 04




HEMETAJUIOB (TaJIOTEHOB, Ccepbl, a3zoTa, ¢ocdopa, yriepoga u
KPEeMHHUsI) U WX COEJAMHEHHUH (OKCHIOB, KHCIOPOJCOIEPIKAIIUX
KHCIJIOT, BOJOPOAHBIX coeAuHeHui). [lpumMeHeHune BaxKHEHIINX
HEMETAJIOB U X COCAMHEHUI

Conep:xxanue yueOHOro MaTepuasa

XVUMHUYECKHE CBOWMCTBA OCHOBHBIX KIJIACCOB HEOPTraHMYECKHX
BEIIECTB (OKCHAOB, THAPOKCUIIOB, KHCJIOT, COJeM u 1p.).
['eHeTrnyeckas CBSI3b HEOPTaHMYECKUX BEILECTB, MPUHAICKAIINUX
K pa3M4yHBIM KJIaccaMm. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
MPOCTHIX BEIIECTB, BOJAOPOAHBIX COCAMHEHUMN, BBICIINX OKCUIOB U
TUJPOKCUIOB

Pa3znen 3. Teoperuueckue
OCHOBBI OPraHUYeCKOMH
XHMHH

Tema 3.1.
Knaccudpukanus, crpoenune
U HOMEHKJIaTypa
OPraHMYecKuX BelecTB

Conep:xanue yueOHOro MaTepuasa

[IpenMeT opraHMYecKOd XMMHM: €€ BO3HUKHOBEHUE, Pa3BUTHE U
3Hau€HUE B IOJYyYEHUH HOBBIX BELIECTB UM MarepuayioB. Teopus
CTpOEHHMsl OpraHnyeckux coenuHeHudi A.M. bytneposa, eé
OCHOBHbIE TOJIOKeHUSA. CTPYKTypHBIE (OPMYJIBI OpPraHUYECKUX
BeulecTB. ['omonorus, wu3zomepus. XuMHUYeCKas CBSI3b B
OpraHMYECKUX COEIUHEHUSX: KpaTHbIE CBSI3U, G- U TT-CBSI3U.
[lpencraBienne o KiaaccU(UKAUM OPraHUYECKUX  BEILECTB.
Homenknarypa opraHmdeckux COeAMHEHUN (CUCTeMaThyecKas) U
TPUBUAJIBHBIE HAa3BaHUs BAXKHEHIIMX IIPEICTAaBUTENEH KJIacCOB
OpraHMYECKUX BEIIECTB

IIpakTH4yeckoe 3aHATHE

«HoMeHKkaTypa OpraHu4ecKux BELIECTBY.

O3zHakomieHne ¢ oOpa3laMd OpPraHMYECKUX  BEIIECTB U
MaTrepuajaMM Ha HMX OCHOBE, MOJICIMPOBAHUE  MOJIEKYII
OpraHUYECKUX BEIIECTB, HabJro1eHne u OIKCaHue
JIEMOHCTPAIIMOHHBIX OMNBITOB [0 MPEBPAILICHUIO OPTraHUYECKUX
BEIIECTB MPU HarpeBaHuu (IJIaBJlIeHHUE, OOYIIIMBAHUE U TOPEHHE).
CocraBieHrue TMOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (QOpMyI
OpraHMYECKHUX BEIIECTB OTIENbHBIX KJIACCOB, HCIONB3Yd HUX
Ha3BaHUS [0 CHUCTEMAaTHYECKOH M TpPHUBHAIBHOM HOMEHKJIAType
(aTHIIeH, aneTuiieH, THIEepUH, QeHol, (GopManbaeTul, yKCycHas
KHCIIO0Ta, ULUH). Pacdetsl npocreiieit popMynsl opraHHuecKon
MOJIEKYJIbI, HCXO/I U3 AJIEMEHTHOTr0 cocTana (B %)

OK 01

Pasnen 4. YrieBoaopoanbl

Tema 4.1.

Conep:kanue yueOHOro MmatepuaJja
[IpenenbHble  yrineBoaopoabl (aJIKaHbl): COCTaB W CTPOCHHE,

OK 01




YriaeBoaopoasl U UX
NPHPOJHBbIE HCTOYHUKHU

TOMOJIOTUYECKUI psAA. MertaH UM 3TaH: COCTaB, CTPOCHHE,
bu3MYecCKue W XMMHYECKHE CBOMCTBA (peaKIMu 3aMEIICHHS |
TOpPEHUsI), TOJIYUCHUE U MPUMEHEHHUE.

Conep:kanue yueOHOro MmarepuaJja

HenpenenbHble yrieBogopoibl (aIKEHbl, alKaJAUEHbI, aJIKUHBI).
AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMUYECKUH psiA. DTHIEH U
OPONMJIEH: COCTaB, CTpOEHHE, (HUIUUYECKUE U XHUMHYECKHE
CBOIiCTBa (peakuuu TUIPUPOBAHUS, raJIoreHUPOBAHMUS,
ryujpaTaliid, OKHCIEHUS U [OJMMEpU3alluu) IOJy4yeHUe U
MIPUMEHEHUE.

Ankanuensl: OyramumeH-1,3 u wmeTmwiOyraauweH-1,3, XuMUYecKoe
CTpOEHHE, CBOWCTBA (peakius MOJIMMEpHU3aIin ), IPUMEHEHHE (15
CUHTE3a IPUPOJIHOTO U CUHTETUUECKOT O KayuyKa U PE3UHBI).
AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOECHHS, TOMOJIOTHUECKUN P,
AUETHIICH: COCTaB, XUMHUYECKOE CTpoeHHe, (u3uueckue u
XUMHUYECKHE CBOIiCTBa (peakuuu TUAPUPOBAHUS,
FaJIOTEHUPOBAHUS,  TUApPATAlMd  TOPEHMsI), IOJIyueHUe U
OpUMEHEeHHEe (MCTOYHMK BBICOKOTEMIEPATYpPHOTO IJIAMEHHU JUIs
CBapKH M PE3KU METAJLIOB)

Conep:xanue yueOHOro MaTepuasa

ApomaTtudeckue yriaeBofopoabl (apensl). beHzon u  Tomyor:
COCTaB, CTPOEHHUE, (pU3NUECKHe U XUMHUECKUE CBOMCTBA (peakuuu
TaJIOTCHUPOBAHUS W HHUTPOBAHUS), TOIYYCHHE W TIPUMECHEHHE.
TokcnyHOCTh apeHOB (BIUSHHE OEH30Jla HAa OPraHHU3M YEJIOBEKa).
['eHeTnyeckas CBsI3b MEXIY YIVIEBOJOPOJAaMH, NMPUHAAIEKAIIUMU
K Pa3JIMYHBIM KJIACCAM.

[IpupoaHble HMCTOYHUKM YIIIEBOIOPOAOB. IlpupoaHslii raz u
nomnytHele HedTsHbIe ra3el. Hedh 1 e€ npoucxoxaenune. CrocoOsl
nepepaboTku  He(pTU: TEeperoHka, KpPeKUHr (TepMHUYECKUH,
KaTaiuThuaeckuit), muponus. IIpoaykTel mepepaboTku HedTH, KX
pUMEHEeHHE B MPOMBIIIIIEHHOCTH
U B ObITy. KaMeHHBIH yroJib M IPOJYKTHI €ro nepepaboTKu

OK 02
OK 04

Paszpgea S.
Kucaoponoconepxamue
OpraHuyecKme coeiMHeHUs!

14

Tema 5.1.
Cnuprbl. @eHoJa

Conep:xanue y4eOHOro MaTepuasa

[lpenenpHBIE OAHOATOMHBIE CHUPTHI (METAHOA W 3TAHON):
cTpoeHHe, (U3MYECKHEe U XUMHUYECKHE CBONCTBa (peakiuu C
AKTUBHBIMH  METAJUIAMH,  TaJIOTEHOBOJOPOJaMH,  TOPEHUE),
MMPUMCHCHHUC. BOIIOpOI[HI:Ie CBA3U MCKAY MOJICKYJIAMU CIIMPTOB.

OK 01
OK 07




PuU3HOJI0rHYecKOe JNEHCTBHE METAaHOJIa M 3TAaHOJa Ha OpPraHu3M
4eJI0BEKA.

MHoroaromMHbie COUPTHI (STUJICHIJIMKOIbL U TJIUIEPUH): CTPOCHHUE,
¢u3nueckue M XUMHYECKHE CBOMCTBAa (B3aMMOJEHCTBHE CO
HIETOYHBIMU MeTallJIaMH, KauecTBEHHasi  pPeaKIIHs Ha
MHOroaToMHble  cnuptThl). Dusnosormyeckoe AelWcTBUE Ha
opranusM uesoeka. [I[pumeHeHue riuiepruHa U STUICHIJIUKOJIS.
®enon. CrpoeHue MOJICKYNbI, (U3UYECKHE W XUMHUYCCKUE
cBoiictBa (penona. TokcuuHOCTh (peHONa, ero (U3UOIOTHUYECKOe
JIeicTBUE Ha OpraHu3M uenoBeka. [Ipumenenue denosna

Tema 5.2.
AJbaeruanl.
Kap0oHoBble KHCJIOTHI.
Caoxnblie 3¢upsbl

Conep:xanue y4eOHOro MaTepuasa

Anpaeruaipl U KeTOHBI ((opMasbAeTui, aleTanbAeru, aleToH):
CTpoeHue, (Qu3nuecKkue W XHUMHUYECKHE CBOWCTBA (peaKiuu
OKHCJICHHS W  BOCCTAHOBJICHMS, KAUECTBEHHBIC  PEAKIIHH),
[OJIy4Y€HUE U IPUMEHEHHE.

OaHOOCHOBHBIE MpeieNibHbIe KApOOHOBBIE KUCIOTHI (MypaBbUHAS U
YKCYCHasi KHUCJIOTBI): CTpPOCHHE, (U3MUYECKHE W XUMUUYECKHE
cBoiicTBa (0OIIME CBOMCTBAa KHUCIOT, peakius >TepuduKanun),
nojiyueHue u npumeHeHue. CTeapuHOBas U OJIEMHOBAsl KHUCIOTHI
KaK IPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblila KaK COIU
BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIIEE JEHCTBUE.

CrnoxHble 2(QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT.
Iuppomu3  cnoxubix  3dupoB. Kupel. ['maponus  Kupos.
[Ipumenenue xupoB. buosornueckas poib )KHUPOB

OK 01
OK 02
OK 04

Tema 5.3.
YriaeBoanl

Conep:xxanue yueOHOro MaTepuasa

VYrneBoasl: cocTaB, KiacCH(UKAIUSA YIrIeBOJOB (MOHO-, U- H
nonucaxapuzasl). [7moko3a —  mpocTeduii  MOHOCaxapun:
0COOEHHOCTH CTPOCHHUSI MOJIEKYJIbI, (PU3MUECKUE U XUMHYECKHE
CBOICTBa TIIOKO3BI (B3aumojeiicTBue ¢ ruapokcuaom meau (I0),
OKHCIICHME aMMMa4YHbBIM pacTBOpoM okcuaa cepebpa (D),
BOCCTAHOBJIEHHE, OpOKE€HUE TIIIOKO3bl), HAXOXJACHUE B MPHUPOJE,
npUMEHEeHHe TJIIOKO3BI, Ouosiornueckas poib B
JKU3HENIESITENIbHOCTH OpraHusma yenoBeka. @otocunre3. Opykrosa
KaK M30MEp TJIIOKO3bI.

Caxapo3za — mpelncTaBUTENb AMCAXapHIOB, THAPOIU3 CaXapo3bl,
HaXOXXJCHHUE B TIPUPOJIC U IPUMEHEHHE.

[Tonmucaxapuapl: Kpaxmanl U ILEJUI0J03a Kak  [PHUPOJHbIE
nonumepsl. CTpoeHHe Kpaxmalla U IeJUII0JIO03bI, (U3NYEeCKue H
XUMHUYECKHE CBOMCTBAa Kpaxmaja (THAPOJIM3, KauyeCcTBEHHas

OK 01
OK 02
OK 04




peaxkuus ¢ HoA0M)

Tema 5.4.
POu3NKo-XUMHYECKHE
CBOMCTBA
KHCJI0POI0COIePKAIIMNX
OPraHuYecKUuX CoeJMHEHU

IIpakTnyeckoe 3aHsTHE

«HomeHnknatypa KHCJIOPOI0COEPIKALINX
COCIMHEHUI».

TpuBnanbHas M MeXIyHapoAHas HOMEHKJIATypa, XHUMHYECKHE
CBOWCTBA, CITOCOOBI MOIyYEHHUS! CIIUPTOB U (PEHOJIOB, KApOOHOBBIX
KHUCIOT U 3(GHUPOB, albAETUI0B U KETOHOB. COCTaBICHHE CXEM
peakuuii (B TOM UHCIEe TO MPEAJIOKEHHBIM  IIETOYKaM
NpPEBpalliCHUH),  XapaKTepU3YIOIIUX  XUMHMUYECKHE  CBOIcTBa
KHCJIOPOIOCOICPIKALINX OPTaHMUECKUX COCTUHEHUI

OPraHu4YCCKUuX

IIpakTH4yeckoe 3aHATHE

«Xumuueckue W (PU3MYECKHUE CBOWCTBA KHUCIOPOIOCOACPKAIIUX
OpPTaHUYECKUX COCIUHEHUS.

[TpoBeneHne, HaOMIOIEHWE ¥ ONHCAHHWE JICMOHCTPAIIMOHHBIX
OTIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIUU OJTHOATOMHBIX
cnupToB (oKkucieHue 3raHosa okcugoM menu (11)), MHOroaToMHBIX
cnupToB (B3auMmoeiicTBue raumnepura ¢ ruapokcugaom meau (1)),
ANpIETHIOB  (OKHCIICHHE aMMHAYHBIM  pPacTBOPOM  OKCHJA
cepebpa(l) u ruapoxcunom meau (1), B3auMonelicTBre kpaxmana ¢
MO0JIOM), U3YYCHHE CBOMCTB paCTBOPA YKCYCHOM KHUCIIOTBI

OK 01
OK 02
OK 04

Paznen 6. A3oTcoaepkamme
OpPraHuYecKue coeIMHEeHHUs

Tema 6.1.
AMMWHBI.
AMHMHOKHCJIOTBI.
benku

Conep:xxanue yueGHOro MaTepuasa

AMUHBI: METWIAMMH — HPOCTEHIINNA TNPEICTABUTENb AMHHOB:
COCTaB, XHUMHYECKOE CTpO€HHE, (QHU3NYECKUE M XUMHUYECKUE
CBOICTBA, HAXOXJAECHHUE B IPUPOJIE.

AMUHOKHCIOTBl Kak aM(pOTEepHblE OPraHUYECKHUE COEAMHEHUS.
dusnuecKkue U XMMUYECKHUE CBOMCTBA aMHHOKHUCIIOT (Ha IpUMeEpe
rmrHa). bruomornueckoe 3HaueHHE aMHHOKHUCIIOT. [lenTuast.
benku kak mnpuponnsle nonumepsl. llepBuuHas, BTOpHYHAs U
TpeTU4YHasi CTPYKTypa OeiakoB. XUMHUYECKHE CBOMICTBa OEIKOB:
THJIPOJIN3, JeHATypalus, KaUeCTBEHHbIE peakIMy Ha OeJKH

IIpakTHyeckoe 3aHsATHE

«CBOICTBA a30TOCOACPKAUTUX OPTAHUUECKUX COSAMHEHUI.
®dusznyeckue W XUMHUYECKHE CBOWCTBA aMHUHOB (PEakIUH C
KHCJIOTAMU M TOPEHUs) U aMUHOKUCIOT (Ha MpUMEpE TIIUIMHA).
Habmionenne u  omucaHue  JAEMOHCTPALlMOHHBIX  OIBITOB:
JeHaTypanus OSIKOB IMPU HArpeBaHUH, IBETHBIC PEAKIIUU OEITKOB

OK 01
OK 02
OK 04

Pazgea 7.
BbicokoMoJIERYIsIPHBIE




COCAMHCHUA

Tema 7.1. IIpakTnyeckoe 3aHsTHE OK 01
IaacTMaccesl. «CuHTe3, aHanM3 ® KiIaccu(UKanus BBICOKOMOJICKYIISPHBIX OK 02
Kayuykn. Bosiokna coenMHeHHI OK 04
OCHOBHBIC TIOHSTHSI XMMHU BBICOKOMOJICKYJISIPHBIX COEIWHEHHIA:
MOHOMEp, HOJIMMED, CTPYKTYpHOE 3BEHO, CTEIEHb
NOJMMEPHU3alK, CpPeIHssI MOJIeKyJsipHas Macca. (OCHOBHBIE
METOABl ~ CHHTE3a  BBICOKOMOJIEKYJSIPHBIX  COCAUHEHHH  —
MOJTMMEPHU3AIHS U TIOJTMKOH/ICHCAIIHSL.
O3HakomiieHHe C oOOpa3llaMu MPHUPOJIHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IUIaCTMAacC, KaydyKOB: IUIaCTMAacChl (TIOJIMATHIICH,
HOJIUIPOINIIEH, HOTUBUHUIXIOPU, TIOJIUCTUPOI); HATYpAJIbHBIA U
CHUHTETHYECKHE Kaydyku (OyTaqueHOBBIH, XJIOPOIPEHOBBIM W
M30MPEHOBBIN); BOJOKHA (HATypasbHbIE (XJIOMOK, IIEPCTh, IIEIK),
UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO3a), CHHTETHYECKHE
(KarmpoH M JIaBCaH)
Pa3nea 8. Xumus B ObITy 1
NPOU3BOACTBECHHOU
AeATEeTbHOCTH YeJI0BeKa
Tema 8.1. Copepxxanue yueOHOro MaTepuajia OK 01
XuMHYeCKHe TeXHoJJoruu | 1IpaBuia 5KOJIOTMYECKH Ienecoo0pa3HOro MOBEAEHHsI B OBITY U OK 02
B MOBCETHEBHOI TPYAOBOW JESATEIBHOCTH B LIENSAX COXPAHEHUS CBOETO 3/I0POBbS U 85 8‘71

U Npo¢ecCHOHATbHOMI
AeSITeIbHOCTH Ye10BeKa

OKpYKalolllel MPUPOAHOM Cpeabl, OMAaCHOCTh BO3JCHCTBHS Ha
JKUBBIE OpraHU3Mbl OPraHUYECKHX BEIIECTB OTIAEIbHBIX KJIACCOB
(yrneBomoposl, CIIUPTBHI, ¢beHobl, XJIOPOPraHUYECKUE
IPOU3BOJHBIE, QIbJAETHABI M Jp.), I[OKa3aTeiab IPEIeIbHO
JOTTYCTUMOM KOHIIEHTPAIMU U €r0 UCIOJIb30BaHUE.

Posp xumuu B oOecriedeHUH HKOJOTHMUYECKON, YHEPreTHUECKOr H
NUIIeBONH 0€30MacHOCTH, PAa3BUTHUM MEAMIIMHBI, CO3/1aHUU HOBBIX
MaTtepuajoB (B 3aBHUCHMOCTH OT BHAa MNpodeccHoHaIbHOM
JESITEIbHOCTH), HOBBIX HMCTOYHHKOB SHEPruu (aJbTepHATHBHbBIC
UCTOYHUKN 3Heprun). IloHsTHe O Hay4yHBIX METONAX MO3HAHMS
BEIIECTB M XuUMHUYeckux peakuuil. IlpencraBnenus o0 oO6mux
HAy4yHBIX MPUHIUINAX MPOMBIIUIEHHOTO IOJIY4YEHHUs BaKHEHIINX
BEIIECTB (Ha MPUMEpax MPOU3BOACTBA AMMHUAKa, CEPHONU KUCIIOTHI,
METaHOJIa).

XuMHsLT M 30pOBbE€  4YeJOBEKa:  IpaBwia  0€30MacHOro
UCIIOJIb30BaHUs JICKAPCTBEHHBIX IPENapaToB, ObITOBOW XUMHUH B
IIOBCEIHEBHOM JKHU3HU




IIpakTuyeckoe 3aHsITHE

«[IpMeHeHre XUMHUYECKUX BEHIECTB M TEXHOJIOTUH C YYETOM
Oynymieit mpoecCHOHATBHON ACSITETLHOCTI.

Pemrenue kelic-3a7a4 Mo TeMaM: MUINEBbIC MPOIYKTHI, OCHOBBI
paliOHATBHOTO  MUTAHUS, BAXKHEWIINE  CTPOHUTEIbHBIE U
KOHCTPYKIIMOHHBIC MaTepHUalIbl, CEITbCKOX 035 HICTBEHHOE
MPOU3BOJICTBO, KPACKH, CTEKJIO, KepaMHKa, MaTepHabl s
AJIEKTPOHUKHU, HAHOMATEPUAIIbI, TEKCTUIIbHBIC BOJIOKHA, NCTOYHUKH
DHEPruH,  OpraHWYecKHWe W  MUHEpallbHBIC  yIOOpeHwus,
JICKApCTBCHHBIC M KOCMETHYECKHE IperapaTbl, ObITOBasS XHMHUS,
MaTepUabl U3 UCKYCCTBEHHBIX M CHHTETHYCCKHX BOJIOKOH.
3amura: llpencraBieHue pe3ynbTaTOB peEIICHUS Keic-3a1ad B
dbopMe MUHH-IOKIIaNA (JIOMyCKaeTCsl UCTIOb30BaHue rpaduuecKux
Y TIPE3CHTAIIMOHHBIX MATEPHAJIOB)

IIpomeskyTounas arrecranus B popme 1uddepeHupoBaHHOIO 3a4era

Bcero
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3. YCJIOBUSA PEAJIM3AIIMU PABOYEN ITPOI'PAMMBI

3.1. TpeOoBaHusi K MUHUMAJBLHOMY MATEPUAIbLHO-TEeXHUYECKOMY

o0ecrieyeHHI0 00yUeHHs MO AMCIUIIHHE

Peanuzanus paboueidt mporpaMMbl y4eOHOM JUCHUIUTUHBI «XUMUS» TpeOyeT
HaIN4Us y4eOHOTo KabuHeTa « XUMUs.

ObopynoBanue y4eOHOro KaduHeTa:

MynbTUMEIUIHBIA KOMIUIEKC. KoMIbroTep HMeEeT I0CTyn B 3JIEKTPOHHYIO
nH()OPMAITMOHHO-00pa30BaTeIbHYI0O  CpPely  OpraHW3alud, K  DJIEKTPOHHO-
OMOMMOTEYHBIM CHUCTEMaM, BBIXOJ B TJIOOANbHYIO ceTb WHTepHET, OCHaIIeH
JUIEH3UOHHBIM IPOrPAMMHBIM 00ECTICUEHHUEM.

PabGouee mecto mpemojgaBarens, padodyme Mecra oOydarommuxcs (25 mecr),
KOMIUJIEKT y4eOHO-METOJUYECKON JIOKYMEHTalluM,  HAOOphl IIApPOCTEPKHEBBIX
MOJIEKYJ, MOJEIN KPUCTAJUIMYECKUX PEIIECTOK, KOJUIEKIIMM MPOCTBIX U CIIOMKHBIX
BEIIECTB; KOJUICKIIMM TOPHBIX IOPOJ, U MHUHEPAIOB; HHTEPAKTHUBHBIC IOCOOUS;
TaOJIUIIBI IEMOHCTPAIMOHHBIE.

3.2. Uudopmannonnoe odecrneyenne 00yueHust

3.2.1 IleyaTHbI€e M 3JIEKTPOHHbIE U3TAHUS

OcHoBHbIE y4eOHbIe U3IAHUS
1. bopucos, A. H., Xumus : yueOnuk / A. H. bopucos, E. C. Octpornsanos, T. b.

boiinosa, JI. I1. ApnameBa. — Mocksa : KnoPyc, 2024. — 331 c. — ISBN 978-5-406-
11987-7. — URL.: https://book.ru/book/950237

I[OHOJIHI/ITGJILHI)IC y‘-leﬁﬂble H3JaHUA

2. I'munka, H. JI., O6mas xumus. : yaeoHoe mocodbme / H. JI. I'muaka. — Mocksa :
KnoPyc, 2024. — 749 c. — ISBN 978-5-406-12565-6. — URL.:
https://book.ru/book/951751

3. Jlenucona, O. U., Xumus : yaebnuk / O. U. lenncoBa. — Mocksa : KaoPyc, 2023.
— 307 c. — ISBN 978-5-406-11978-5. — URL.: https://book.ru/book/950217

4. Caenko, O. E., Oprannueckast xumus (¢ mpaktukymom) : yueonuk / O. E. Caenko.
— Mocksa : KnoPyc, 2023. — 177 ¢. — ISBN 978-5-406-11969-3. — URL.:
https://book.ru/book/950154

3.2.2. UnTepHeT pecypchl
5. www.school-collection.edu.ru (Enunast kosuiekiuu mudpoBbIX 00pa30BaTeIbHBIX
pecypcoB).
JIEKTPOHHO-0MOJIMOTEYHASI CHCTEMA:
6. OBC «Znaniumy»
7. 9bC «PROFo6pa3zoBanue»
8. ObC «Book.ru»



https://book.ru/book/950237
https://book.ru/book/951751
https://book.ru/book/950217
https://book.ru/book/950154
http://www.school-collection.edu.ru/

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSA INCHUIIJIMHBI

KOHTpOJ'II) N OLCHKa pPEC3yJIbTaTOB OCBOCHHUA AWCHUINIMHBI OCYHICCTBJIISICTCS
IMPCIoAaBaTCJICM B IIPOLCCCC IMPOBCACHUS IIPAKTHUICCKUX BaHﬂTHﬁ, TCCTUPOBAHHA, a
TAKIKC  BBIIIOJIHCHUA 06yanOHIHMPICH HWHAWBUAYAJIBHBIX BaHaHI/II\/II, ITPOCKTOB,

HWCCIIeOBaHM.

4.1. @opMbl M1 METOABI KOHTPOJIS M OLICHKH Pe3yJIbTaTOB 00y4eHHUs!

Pe3yabTarhl 00y4eHust
(ocBOEHHbBIE YMEHUS, YCBOCHHbIE 3HAHMS)

DopMbI U METOBI
KOHTPOJISl U
OlIEHKH Pe3yJIbTaTOB

00y4eHus

B pe3ynbrare nzydyeHus yueOHON TUCIUTUINHBI ® UHVBU]IyaJIbHBIE U
«XuMus» 00y4JaroIIuics JOJIKEH 00J1a1aTh (bponTanbHbIE
KOMIIETCHIMSIMU : ONPOCHI;

OK 01. Beibupath cmocoObl pemeHus 3aaad ® CaMOIIPOBCPKa,
npopecCUOHANTBHON NEATEIbHOCTU NPUMEHUTENIBHO | ©B3aMMOIIPOBCPKA;
K Pa3JU4YHbIM KOHTEKCTaM. ® TCCTUPOBAHUE;

OK 02. Hcmons30BaTh COBPEMEHHBIE CPEICTBAa | ®IPAKTUYECKas paboTa

MOWCKa, aHaJIM3a W WHTEpHpeTanud WHDOpMaIruu u
WH(OPMAITMOHHBIC TEXHOJOTHUH ISl BBITIOJTHEHUS 33,124
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

OK 04. DddextuBHO B3auMojeHCTBOBaThH U
paboTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 07. ConencTBOBaTHL COXPAaHEHHIO
OKpYyXKarolen Cpelibl, pecypcocOepeKeHuIo,
MPUMEHSTH 3HAHKUS 00 U3MEHEHUH KIIMMaTa, IPUHIIUIIBI
OepeKITUBOTO MIPOU3BO/ICTBA, b PexTUBHO

JIEVCTBOBATh B UPE3BbIUANHBIX CUTYALIHSX.




B pe3ynbrare 0CBOEHUS JUCHUIUIMHBI 00y4arOIIUNiCs
JOJDKEH 3HATh:

- CUCTEMY XHMMHYECKUX 3HaHWM, KOTopas
BKJIFOYAET: OCHOBOIOJIararonme HOHATHUSA
(XMMUYECKHUI AJIEMEHT, aTOM, 3JIEKTPOHHAs: 000JI0UYKa
aroma, S-, -p, d-3JeKTpOHHBIC OPOUTATH aTOMOB, HOH,
MOJIEKYJIa, BaJE€HTHOCTb, 3JEKTPOOTPULIATEIBHOCTD,
CTENEHb OKHCIICHUS, XHUMHUYECKas CBf3b, MOJIb,
MOJISIpHasl Macca, MOJIIpHBIA 00BEM, YIVIEPOIHBIN
CKeJeT,  (PyHKUMOHaNbHas  Tpyla,  pagukal,
U30MEpHUs,  HU30MEpbl,  TOMOJIOTUYECKUH  psf,
TrOMOJIOTH, yIIEBOAOPOIbI, KHCIIOPO- U
a30Tco/epXKaIIHe COEIMHEHHS, OMOJIOTUYECKH
aKTUBHbIC BellecTBa (YIJIE€BOABI, KUPBI, OEJKH),
MOHOMEp, HOJIUMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS,
KpUCTAJUIMYECKasi pEelIeTKa, THUIbl XHUMHYECKUX
peakuuii (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, IK30-U
SHAOTEPMUYECKHUE, PEAKIMU HOHHOTO OOMEHa),
pacTBop, AIEKTPOIIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJUTHYECKAs  JAUCCOLMAINS,  OKHCIUTEND,
BOCCTAHOBUTENb, CKOPOCTh XHMHYECKOW pEeaKIuH,
XUMHUYECKOE PAaBHOBECHE), TEOPUH U 3aKOHBI (TEOPHUS
XUMHUYECKOTO CTPOEHHUS OPTaHUYECKHUX BemecTB A.M.

bytneposa, TEOpHUs AIEKTPOIUTUIYECKOU
JUCCOLIMAINH, MEPUOANYECKUMN 3aKOH J..
Menpeneesna, 3aKOH COXpaHEHUS Macchl),

3aKOHOMEPHOCTH, CHMBOJINYECKHM S3BIK  XHMHH,
(pakTOJIOTHYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe,
HOJIyYEHUH " 0€30MacHOM  KCIMOJIb30BaHUU
BOXHEHIIMX HEOPraHMYECKMX W  OPraHHYeCKHX
BEIIECTB B OBITY M NPAKTHUUECKOH AESITENbHOCTU
YEJIOBEKa,;

-0 XUMHYECKOH COCTAaBJIIIOIIEN
€CTECTBEHHOHAYYHON KapTHHBI MHMpA, POJIA XHUMHH B
NO3HAHWUU SBJIICHUM TPUPOIbI, B (HOPMHUPOBAHUU
MBIIILJICHUS u KYJbTYpPBI JUYHOCTH, ee
(YyHKUMOHATBHOW TPaMOTHOCTH, HEOOXOAUMOM st
pelieHusl TMPaKTHUYECKUX 3aJady W 3KOJOTUYECKH
000CHOBaHHOTO OTHOUIIEHUS K CBOEMY 3/I0POBBIO U
IIPUPOTHOM CpEJIE;

® UHIUBUIYaIbHbIC
(bpoHTaTBHBIE OIIPOCHI;
® CaMOIIPOBEPKa;

® B3aUMOIIPOBEPKA;

® TECTUPOBAHUE;

® [paKkTUYECcKas padoTa




B pe3ynbrare 0CBOEHUS JUCHUIUIMHBI 00y4arOIIUNiCs
JOJDKEH YMETh:

—  CcaMOCTOATENbHO  (OpPMYyJIHMpOBATh U
aKTyalu3upoBaTh MpoOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

—  BBIABIATH XapakTEpHblE INPU3HAKU U
B3aMMOCBSI3b W3YYCHHBIX IIOHATUH, NPUMEHSTH
COOTBETCTBYIOIIME  IOHATUS TNPHU  ONUCAHUH
CTPOEHUS U CBOMCTB HEOPraHWYECKUX MU
OpPraHWYECKUX BEIIECTB M UX NPEBPALICHUN;
BBIBJISITh B3aUMOCBSI3b XWMHMYECKHUX 3HAHUN C
NOHATUSAMU M NPEACTABICHUSAMU  JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

—  HCIOJB30BaTh HaNMEHOBAHUS
XUMUYECKUX COCAUHEHUN MEXAYHAPOIHOTO COI03a
TEOPETUYECKOW W NPUKIAJHOM  XUMHH U
TPUBHAJIBHBIE HA3BAaHHUS BAKHEMIIMX BEIIECTB
(aTHINIEH, alleTUJIEH, [JIMLEPUH, ¢enou,
dopmanbierui, yKCycHas  KHCIIOTa, [JIMIUH,
YTapHBIA Tra3, YIJIEKHUCIbIA ra3, aMMHUaK, TameHas
U3BECTh, HETAIllCHass H3BECThb, NUTbEBAs COJA H
JIPYTUX), COCTABIATH (DOPMYJIbI HEOPTAHUUYECKUX U
OPraHUYECKUX BEILECTB, YPABHEHUS XUMHUYECKUX
peakuui, OOBIACHATh UX CMBICI; MOATBEPKAATh
XapakTepHbIE XMMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMU DKCIIEPUMEHTAMU U 3aIUCIMU
YPaBHEHUM XUMUUYECKUX PEAKLINM;

—  yCTaHaBJIMBAaTh PUHAJIEKHOCTh
WU3YYCHHBIX HEOPraHUYECKUX U OpPraHUYECKHUX
BEILIECTB K OIPENECICHHBIM KJlaccaM M TpyIIlaMm
COCIMHEHUN, XapaKTepu3oBaTh HUX COCTaB U

Ba)KHEHUIILINE CBOMCTBA; OIPEAEIISATh BUIbI
XUMHYECKUX  CBfized  (KOBaJieHTHas, HOHHAas,
METAJUINYECKAs, BOJIOPOJIHAS ), THIIBI
KPUCTAJTUYECKUX pEIIETOK BEIIICCTB;

KJIaCCU(UIIMPOBATH XUMUYECKHUE PEAKIIUH;

—  TPOBOAUTH pacyeThl IO XUMHYECKUM
dbopmynamM ¥ ypaBHEHHSIM XMUMHYECKUX PEAKIIHM C
UCIIOJIb30BaHUEM bu3IIeCKUX BEJINYMH,
XapaKTepU3yIoIIUX BEIIeCTBA C KOJWYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpPMaJIbHBIE YCIIOBHS)
ra3oB, KOJIMYECTBA BEIIECTBA; MCIOJb30BaTh
CUCTEMHBIC XUMHUUYECKWE 3HAHUS IS TPUHSATHUS
pElIEHN B KOHKPETHBIX >KMU3HEHHBIX CUTYAIlUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMECHEHUEM

—  IUJIAHUPOBATh U BBINOJHATH XUMHUYECKUM
SKCHEPUMEHT  (MpEeBpallleHUs]  OPraHUYECKUX

® WHIUBUAYaJIbHbIC
(bpOHTANLHBIE ONPOCHI;
® CaMOITPOBEPKa,

® B3aMMOIIPOBEPKA;

® TECTHPOBAHUE;

® MpaKkTUYECcKas paboTa
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BEILIECTB IIPU HAarpeBaHWM, MOJYYEHUE STUJICHA U
M3YUYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKLIMU HA
anbACTUABI, KpaxMmall, YKCYCHYIO  KHUCJOTY;
JeHaTypauus OEJIKOB INPU HarpeBaHUM, LBETHHIE
peakiuu OeNIKOB; MPOBOJAUTH PEAKUUU HOHHOTO
oOMEeHa, OmpeneNsiTb Cpeay BOJHBIX PacTBOPOB,
KauyeCTBEHHBIC PEaKIMM Ha Cyib(aT-, KapOoHaAT- U
XJIOPUJ-aHUOHBI, HAa KAaTUOH AaMMOHMS; pELIaTh
AKCIEPUMEHTAJIbHBIE 3a1a4u 1o TeMam
«Metamb» u «HeMeramnbsl») B COOTBETCTBUU C
MpaBUJIAMH TEXHUKHU 0e30macHOCTH npu
oOpalieHMM C BellecTBaMU U J1abOpaTOpPHBIM
0o0Opy/lOBaHUEM;  TPEICTaBIATh  PE3YJIbTaThl
XUMHYECKOTO DJKCIepUMEHTa B (opme 3amucu
YPAaBHEHHM  COOTBETCTBYIOUIMX  pEaKIud WU
(GopMyIMpOBaTh BBIBOJABI HAa OCHOBE  ATHUX
pe3yJIbTaTOB;

—  AHAIHA3UPOBATH XAMUYECKYIO
uH(pOpMaIuIo, ITOJIy4aEMYO u3 pa3HBIX
HMCTOYHHUKOB (CpPEACTB MaccoBoil uH(OpMaIuu,
cetb UHTEpHET U ipyTHE);

—  BJIAJIETH OCHOBHBIMU METOIaMU
HAayYyHOr0 TIO3HAHUs BEUIECTB U XUMHUUYECKHUX
SBJICHUN (HaOII0JIeHUE, U3MEpPEHNE, DKCIIEPUMEHT,
MOJICTUPOBAHUE);

— coOmojgaTh  NpaBWiIA  AKOJOTHYECKU
1€JIeCO00Pa3HOro MOBEAEHUS B OBITY M TPYAOBOM
JNEATEIBHOCTH B LEJSIX COXPAHEHUS CBOETO
3I0POBbSl M OKPYXKAKUIEH NPUPOAHOM CpENbI;
YUYUTBIBATh ONACHOCTb BO3JCHUCTBUS HA IKUBBIE
OpTraHW3MBbl OINPENEICHHBIX BEIIECTB, IOHUMAs
CMBICII  IIOKa3aTesiss IPENeNIbHOM  JIOIYyCTUMOU
KOHIIEHTPALUU.




4.2. DoHA OLIEHOYHBIX CPEACTB AJisl MPOBeAeHUS TeKYLero KOHTPOJIS U
NMPOMEKYTOYHOM aTTecTauuu 00yYaroIUXCs 110 JUCHUIITTHHE

4.2.1. Cucrema OIleHHUBAaHUSI  Pe3yJbTATOB  BBINOJHEHUs]  3aJaHUI
OnenuBanue pe3yJabTaTOB BBINOJHEHUS 33JaHUNA TMPOMEXKYTOYHOW AaTTECTaIlH
OCYIIECTBJISIETCSI HA OCHOBE CJICYIOIIUX MTPUHIUIIOB:

—JI0OCTOBEPHOCTH OIICHKH — OIICHMBAETCA YPOBEHb C(HOPMHUPOBAHHOCTH 3HAHUH,
YMEHHM, TMPAKTUYECKOTO OIMbITa, OOmUX U NPOPECCHOHATIBHBIX KOMIIETECHIIUH,
IPOJEMOHCTPUPOBAHHBIX 00YUAIOIIUMUCS B XO/1€ BHIIOTHEHUS 3a/IaHUS;

—aJICKBaTHOCTU OLIEHKH — OIICHKA BBIMOJHEHUS 3aJaHUil JOJIKHA MPOBOJUTHCS B
OTHOUIEHUU TE€X KOMIETEHIMH, KOTOpble HEOOXOauMbl sl  3(h(HEKTUBHOTO
BBITIOJIHEHUS 3a/IaHUsl; HAJIEKHOCTH OIEHKH — CHUCTEMa OLICHUBAHUS BBIMOIHEHUS
3aJjaHuil JOJKHA 00Ja/aTh BBICOKOM CTENEHBIO YCTOMYMBOCTH MPHU HEOTHOKPATHBIX
OLICHKaX YPOBHA CGHOPMUPOBAHHOCTH 3HAHWW, YMEHHH, MPAKTUYECKOTO OIIbITa,
001X 1 MPOPeCcCUOHATBHBIX KOMIETEHIINI 00y4YaroInXCs;

—KOMIUIEKCHOCTH OIICHKH — CHCTEMa OIEHUBAHUS BHITIOJHEHUS 3aJaHHUi JOKHA
MO3BOJIATh MHTETPATUBHO OIIEHMBATh OOIIME M NPO(ECCHOHATBHBIE KOMIIETEHUIUU
oOyyJarommxcs;

—00OBEKTUBHOCTH OLICHKM — OIICHKAa BBIIOJIHEHUS KOHKYPCHBIX 3aJaHUil JOJKHA
ObITh HE3aBUCUMOM OT OCOOEHHOCTEM MNpOQPecCUOHANBbHON OpUEHTAMU WU
MpeMOoYTEeHUH MpernoaBaTesei, OCYIIECTBIAIOMNUX KOHTPOIb WIH aTTECTAIHIO.

[Ipy BBIONHEHWH TPOLEAYpP OICHKH 3aJaHUNl HUCHOIB3YIOTCS CIEAYIOIIHE
OCHOBHBIE METO/IbI:

— METOJ] pacyeTa MepBUYHBIX OAIIOB,;

— METO/J] pacyeTa CBOJIHBIX OaJIOB.

Pe3ynbrarel  BBINOJHEHWsS]  3aJaHUl  OLICHMBAIOTCSI B COOTBETCTBHM  C
pa3paOOTaHHBIMU KPUTEPUSIMU OLEHKU. VMcmomnb3yercs nsaTuOAIbHAs IIKajga JJis
OLICHHWBAHUS PE3yJbTAaTOB 00YUECHHUS.

[TepeBoa mATHOAIBHON LKAl YU€Ta PE3yJIbTaTOB B MATHOAIIBHYIO OIICHOYHYIO
HIKATY:

Ouenka KonuyectBo 0amioB, HaOpaHHBIX 3a
BBITIOJIHEHUE TEOPETUUECKOTO U
MPAKTUYECKOTO 3aJ]aHusl, CPETHHM OaIi
10 UTOTaM aTTECTAIlUU

Or1eHka 5 «OTIMYHO» 4.6-5
Onenka 4 «xopoIioy» 3,6-4,5
Onenka 3 «yI0BJIECTBOPUTEITHEHOY 3-35

OreHka 2 «HEYIOBICTBOPUTEITHLHOY <29




IToxka3zaTe/id M KPUTEPUU OLCHUBAHUSA KOMIIETCHI[U A
[Toka3zaTenu u KpUTEPUM OLICHUBAHUSA KOMIIETCHIIMN OTPAXKEHbI B KOMILICKTE
KOHTPOJIbHO-OIIEHOUHBIX cpenactB ([Ipwiokenne 1) w XpaHATCS B IPEIMETHO-
[AKJIOBOM KOMHCCHUH.

KoHTpoJsibHbIE U TECTOBBIE 3aJaHNS
[lepeyeHb BOMPOCOB, KOHTPOJIbHBIE M TECTOBBIC 3aJaHUsl, HEOOXOAUMBIE IS
OLICHKM PE3YJIbTATOB OOYYEHUs XapaKTEpHU3YIOHIMX (OpMUpOBaHUE KOMIIETECHIIUN
IPE/ICTaBlICHbl B KOMIUIEKTE KOHTPOJIbHO-OIIeHOUHBbIX cpeAcTB (IIpunoxenue 1) u
XPaHSTCS B IPEIMETHO-IIUKIIOBON KOMHCCHH.

MeToanueckue MaTepUuaJIbl
Meroauueckue  MaTepuanbl, ONPEACIAIONINEe  MOPOLUEIypbl  OLICHUBAHUS
pe3yJabTaToB  OOYyYEHHUS  XapaKTepu3ylolmux  (OpMUPOBAHUE  KOMIIETCHIIUI
MPEJCTaBICHbl B METOJWYECKUX PEKOMEHJAIMSIX IO BBIMOJIHEHUIO MPAKTUYECKUX
pa6ot (ITpunoskenue 2) u XpaHATCS B MPEAMETHO-ITUKIOBOW KOMHCCHH.



