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Pabouast nporpamMma yueOHON AMCHUIUIMHBI «XUMUsD» pa3paboTaHa B COOTBETCTBUU
¢ TtpeboBarmsimu  DPI'OC  CIIO mo cmenumansHocTH  15.02.16  «TexHomorus
MaIllMHOCTPOEHUSD»,  YTBEPXKAEHHOTO  NpUKa3oM  MUHHUCTEpCTBA  MPOCBEIICHUS
Poccutickoit ®eneparmn ot 14.06.2022 Ne 444 (pen. ot 03.07.2024), pekoMeHTaASIMU
MunuctepctBa npocBemenus P® mo peanmsammm cpegHero oOmiero oOpa3oBaHHs B
nmpenenax oOCBOEHHUS 00pa3oBaTeNIbHOM MporpamMmbl  CpelHEro MpodeccnoHaTbHOTO
obpazoBanust ot 01.03.2023 r. Ne 05-592 wu nmnpumMepHOl  mporpammoit
0011e00pa3oBaTebHON  Y4eOHOW AUCHUIUIMHBL «XUMHS» JUIsI  TMPOQPECCHOHATBHBIX
00pa3oBaTeNbHbIX OpraHu3aluii, pekoMeHaoBaHHbIX dDenepalibHbIM TOCyAapCTBEHHBIM
OIO/PKETHBIM 00pa30BaTEIbHBIM YUPEKACHUEM JTOTOJHUTEIHHOTO MPO(ECCHOHATBHOTO
obpazoBanus «MHCTUTYT pa3BuTusi npodeccuoHanbHoro odpazoBanus» (OI'BOY IO
«PIIO») B KayecTBe IPUMEPHOM IpOrpaMMbl [UJIs peald3alid  OCHOBHOWU
npodeccuonanbHoil oOpazoBaTtenbHOrM mporpamMmbl CIIO Ha 6Gaze OCHOBHOro 0O0IIErO
00pa3zoBaHusl ¢ MoJiydeHueM cpeanero oduiero oopazoanus (IIporoxon Ne 6/2025 ot 18
anpens 2025 r.)

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

Penten3eHTHI:
Buemnuii penensent: IOmmuna 1.B. — npenonasatens BoicIed KBATU(PUKALUOHHOM
kareropuu [IpodeccuonanbHo-nenarornueckoro kowiemka CI'TY umenn I'arapuna FO.A.



1. MACHHOPT PABOYEHN NPOIPAMMBI YYEBHOHN JINCLHUIIINHBI
OV .07 Xumus

1.1. O6s1acTH NIpUMEHEHHS TPOrPAMMBI

PaGouas mnporpamMma y4eOHOW JUCHMIUIMHBI «XUMHS» SBISIETCA YacThIO
[IporpamMMbl MOATOTOBKM CHEUAIMCTOB cpenHero 3BeHa (nmanee — I[IIICC3) B
cootBerctBUU ¢ DPI'OC CIIO 1o cnemmampHoctd 15.02.16 «TexHomorus
MaITUHOCTPOCHUS.

1.2. MecTo y4yeOHoii nucuumiimnabl B ctpykrype IHIICC3
YyeOHast aucHUIUIMHA «XHUMHS» BXOIUT B 0O0MIC00pa30BaTEIBHBIA UK
IIIICC3.

1.3. HeJII/l H TpCﬁOBaHI/Iﬁ K pe3yjbTaTaM 0CBOCHUSA NUCIHTUIIJINHBI

Conepxanrde MNporpaMMbl y4eOHOM MMCIUIUIMHBI «XHUMHS» HaIpaBJICHO Ha
JTOCTUKEHUE CIEAYIONTUX IIEJICH:

— (opMuUpOBaHME CHCTEMbl XUMHUYECKMX 3HAaHMM Kak BaKHEUIIEH
COCTABJIAIONIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPa, B OCHOBE KOTOPOW JieKaT
KJIFOYEBBIC MOHATHS, (DyHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHH, OCBOSHHE S3bIKA
HAayKd, YCBOGHME M  IOHMMAaHHE  CYIIHOCTH  JIOCTYNHBIX  00O0OIIEeHUN
MHUPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMIIEHHE C HWCTOPUEH HX Pa3BUTHSA H
CTAHOBJICHUS;

— (opMHUpOBaHKE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METO/IaX MMO3HAHUS
BEILIECTB M XUMUUYECKUX peakiui, HEOOXOAUMBIX Il MNPUOOpPETEHUS] YMEHUM
OpPUEHTUPOBATHCA B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUM, MMEIOLIUX MECTO B
MIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;

—  pa3BUTUE YMEHUU U CIIOCOOOB JEATEIbHOCTU, CBSI3aHHBIX C HAOJIOJCHUEM
U OOBSCHECHHMEM XHMHYECKOTO DKCIICPUMEHTA, COOJIOJICHHEM IPaBHJI OE30I1acHOTO
oOpallleHHsI ¢ BEIECTBAMM.

3aga4uu JUCHMIIIMHBIL:

1) cdopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKHX
MPOLIECCOB W SIBJICHUM B OKPYXaIOIIEH Cpelle, a TaKke HUX CBA3b C ILEIOCTHOM
Hay4YyHOW KapTUHOW MUpa U JPYTMMU €CTECTBEHHBIMU HayKaMU;

2) pa3BUTb YMECHHS COCTaBJIATH (POPMYJIbI HCOPTAHWYCSCKUX M OPTaHUYCCKUX
BCILIECTB, YpPaBHEHUS  XMUMHUYECKUX  peakiui, OOBACHATh MX  CMBICT,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HABBIKM  IPOBEACHHS  NPOCTCHINNX  XHMHYCCKUX
OKCIIEPUMEHTAJIbHBIX ~ UCCIAEAOBAHUM C  COOJIOJIGHHMEM TIpaBUJl  OE30IMacHOTO
oOpaleHus ¢ BeliecTBaMu U JIa0OpaTOpHbBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HAXOJIUTh, AHATU3UPOBATh M MCIIOJIb30BaTh HH(OPMAIIHIO
XUMHYECKOTO XapaKTepa M3 Pa3IMYHBIX HH()OPMAIMOHHBIX HMCTOYHHUKOB, BKIIIOYAS
y4eOHYIO TUTEPATYPY, HAyUHbIE TyOIUKAIIMA U UHTEPHET-PECYPCHI;

5) cdopmupoBaTh ~ YMEHHS ~ MPOTHO3UPOBATH  MOCJICACTBUS  CBOCH
NEATCIBHOCTH M XUMHWYECKHUX IPUPOJHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
MIPOIIECCOB, YUUTHIBASI BO3MOXKHBIE 3KOJIOTUYECKHUE U COLIMAIbHBIE BO3JICHCTBUS;



6) cdopmupoBaTh TOHUMAHUE 3HAYUMOCTH JOCTHIKCHUN XUMHUYECKON HAyKH
U TEXHOJIOTMM JJI pa3BUTHS COLIMAIIBHOM U TPOM3BOJICTBEHHOU cdep C yMEeHUueM
IPUBOJIUTDH MMPUMEPHI X PUMEHEHHS B PA3IMUHBIX cpepax KU3HU.

Nzyuenue JUCIMIUIMHBL ~ HAmpaBlieHO Ha  (QOpMHUpOBaHHE  OOIIUX
KOMIIETEHIINN:

OK 01. Bribupath cnocoObl penieHus 3aaady nNpopecCuoHalIbHON AeSITeIbHOCTH
NPUMEHHUTEIBHO K Pa3IUYHBIM KOHTEKCTaM.

OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAIN3a U MHTEPIPETALUU
uHbpopMaud ¥ WHOOPMALMOHHBIE  TEXHOJOTMW [N  BBINOJHEHUS  3ajad
npodeccHoHaNbHON e TETbHOCTH.

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

OK 07. ConeiicTBOBaTh COXPAHEHUIO OKPYXAIOLIEH CpPEIbl, PECYpPCOCOEPEKEHUIO,
NPUMEHSATh 3HaHUS 00 WM3MEHEHHH KIIMMaTa, MPUHIUIBI OepexIIMBOrO MPOU3BOICTBA,
3¢ (hHeKTUBHO ACWCTBOBATH B UPE3BHIYAMHBIX CUTYAIIHAX.

B pe3ynbrare 0cBOCHUS TUCHUTIITUHBI 00 YHAIOIIUIICS TOKEH 3HATD:

— CUCTEMY XMMHUYECKHX 3HAHWW, KOTOpAas BKIIKOYAET: OCHOBOMOJIATAIOIINE
TOHATUS (XMMHYECKHIA AJIEMEHT, aTOM, JJCKTpOHHAas o0oJjiouka aroma, S-, -p, d-
AJIEKTPOHHBIE opOutanu aTOMOB, VIOH, MOJIEKYIA, BAJICHTHOCTD,
AIEKTPOOTPULIATENBHOCTD, CTEIICHb OKUCIICHUS, XUMUYECKAsI CBSI3b, MOJIb, MOJISIPHAA
Macca, MOJISIpHBIA 00BEM, YIJIEPOJHBIN CKeJeT, (yHKIMOHAIbHAS TpyINa, pajauKal,
M30MEpHsl, H30MEPBI, TOMOJIOTUYECKHAN PsJl, TOMOJIOTH, YIJIEBOJOPOAbL, KUCIOPOI- U
a30TCOZEpXKAIle COCIUHEHUS], OMOJOTMYECKHM AaKTUBHBIE BellecTBa (yTJE€BO/IbI,
XKUpPBI, O€JIKH), MOHOMEpP, MOJHUMEDP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHbBIC
COCAVMHEHUS, KPHUCTAUIMYECKas  pPEleTKa, TUIIBl  XWUMUYECKHX  peakiui
(OKHCIUTENbHO-BOCCTAHOBUTEINIbHBIC, DK30-U IHAOTEPMHUYECKUE, PEAKIIUH HOHHOTO
oOMeHa),  pacTBOp,  JJEKTPOJUTBHI,  HEDJIEKTPOIHUTHI,  AJICKTPOIUTHUECKAS
JACCOLMALINS, OKHUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOW PpEAKLINH,
XMMHUUYECKOE PABHOBECHUE), TEOPUHM M 3aKOHBI (TEOpUS XHMHUYECKOrO0 CTPOCHHS
opraHnueckux  BemectB  A.M.  byrtnepoBa, Teopusi  3IEKTPOIUTUUYECKOU
Jquccouuanyu, nepuoandecknii 3akon .M. Menaeneesa, 3aKOH COXpaHEHUSI MAacCChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMHUHU, (AKTOJIOTUYECKHUE CBEICHUS O
CBOMCTBax, COCTaBe, IOJy4YeHWH U OE30MACHOM UCIOJIb30BAHUU BAXKHEHIINX
HEOPTaHWYECKUX U OPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON JEATEITHLHOCTH
YEJIOBEKA,

- 0 XMMHYECKOU COCTABIISAIOIIECH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU
XUMHUM B TIO3HAHWUM SIBJICHUU MPUPOJBI, B (DOPMUPOBAHUM MBIILICHUS U KYJIbTYPhI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM JUIsl PpEIICHUS
MPAaKTUYECKUX 3aJ]ad W IKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO M IPUPOJHOM CPEAE;

B pesynbpTare ocBOEHUS TUCHUIUIMHBI O0YYaIOIIUICS JOJDKEH YMETh:

— CcaMoOCTOSITENBbHO  (DOpPMYIUpOBaTH W aKTyaJU3UpOBaTh  MIPoOsIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— BBIIBIAATH XapaKTEpPHbIC NPU3HAKU U B3aMMOCBA3b W3YUYCHHBIX IIOHATHUU,



OPUMEHSATh COOTBETCTBYIOIIME TMOHSTHS TPU ONHCAHUM CTPOEHUS U CBOWCTB
HEOPTraHWYECKUX W OPraHWYeCKUX BEMIECTB W WX MPEBpAIICHUN; BBISIBISTH
B3aMMOCBSI3b XMMHUYECKUX 3HAHUN C MOHATUSMU U TIPEJCTaBICHUSMH APYTHX
€CTECTBEHHOHAYYHBIX NMPEMETOB,;

— HCTOJH30BaTh HAMMEHOBAHUS XUMHUYCCKUX COCIMHEHHH MEXIYHAPOIHOTO
COI03a TEOPETUUYECKON U MPUKIATHON XMMUU U TPUBUAIbHBIC HA3BAHUSI BAKHEHIIINX
BEILIECTB (ITUJICH, alleTHJICH, TIUIEpUH, GeHo, hopManbIeru, YKCyCHas KUCIOoTa,
[JIAIAH, yTapHBIA Ta3, YIJICKUCIBIA Tra3, aMMHUaK, TaiieHas W3BeCTb, HeralleHas
U3BECTh, MHUTHEBAsI COJA M JIPYTUX), COCTAaBIATH (OPMYJIbl HEOPTraHUYECKUX H
OpraHUYEeCKUX BEIECTB, YPABHEHUSI XUMHUYECKUX PEaKLUN, OOBSCHATH UX CMBICI;
MOATBEP)KIATh XapaKTEPHBIE XUMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMH
HKCIIEPUMEHTAMHU U 3alUCSIMU YPABHEHUI XUMUUECKUX PEaKLIUi;

— YCTaHaBIWBAaTh  TMPHUHAIICKHOCTh  HM3YYCHHBIX  HEOPTraHWYECKUX U
OpTraHWYECKUX BEIIECTB K ONpPEICICHHBIM KiaccaM W TPYIIaM COCIWHCHHMA,
XapaKTepU30BaTh UX COCTAB U BAXKHEWIIIME CBOMCTBA; OMPEIEISATh BUIbl XUMUYECKUX
cBs3ed  (KOBaJieHTHasi,  WOHHAs,  METa/UIMYecKasl,  BOJIOPOJHAs),  THIIbI
KPUCTAJUTMYECKUX PEIICTOK BEIICCTB; KIACCU(DUITMPOBATH XMMHUYECKUE PEAKITUH;

— TMPOBOJUTH PACUETHI IO XUMHUUECKUM (POpMyJSiaM U YPABHEHHSIM XUMUYECKUX
peaKiMii ¢ UCTIOJIb30BaHUEM (DU3UYECKUX BEIUYUH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpPMAaJIbHBIE YCJIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; UCIIOJIH30BATh CUCTEMHBIE XUMUYECKUE 3HAHUSI IJIs1 IPUHSATHUS
pEelICHUT B KOHKPETHBIX XU3HEHHBIX CUTYAIIMSIX, CBSI3AHHBIX C BEIIECTBAMH U UX
MIpUMEHEHUEM

— IUIAHUPOBATh M BBIMIOJHATH XUMUYECKUNW HKCIEPUMEHT (MpeBpaIieHus
OpraHUYEeCKUX BEIIECTB NPH HArpeBaHUU, TMOJIYYEHUE OTHICHA U H3yYEHHE €ro
CBOMCTB, KAaueCTBCHHBIC PEAKIMM Ha aJbJCTHIBI, KpaxMmall, YKCYCHYIO KHCJIOTY;
JeHaTypaius OeJKOB TpU HarpeBaHWM, IBETHBIC pEaKIMH OENTKOB; MPOBOJHTH
peakiMy MOHHOTO OOMEHa, OMpPENeNsiTh CPEly BOJHBIX PACTBOPOB, KAYECTBEHHBIC
peaknuu Ha cynbdaT-, KapOOHAT- M XJIOPHUI-aHUOHBI, HA KAaTHOH aMMOHHS; periaTh
DKCIIEpUMEHTaNbHbIE 3amauu 1o TemaM «Mertammey u  «Hemertamne») B
COOTBETCTBHUH C MPABHJIAMH TEXHUKH O€30MAaCHOCTH MPU OOpaIeHUN C BEIICCTBAMU
u J1abopaToOpHBIM O0OpPYAOBAHUEM; TMPEJACTABIATh PE3yJbTaThl XUMHUUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIONIUX pPEAKIUNA W
(bopMyIMpPOBaTh BEIBOJIBI HA OCHOBE ITHX PE3YJIBTATOB;

— aHAIM3UPOBATh XHMHUYECKYIO0 HWH(OpMAIMIO, TMOJydyaeMyl0 U3 Pa3HbIX
HMCTOYHHUKOB (CPEJCTB MacCOBOM nHpopMannu, ceTb UHTEepHET U pyrue);

— BJIaJICTh OCHOBHBIMH METOZaMHU HAyYHOTO TIO3HAHUS BEIICCTB U XUMUUYCCKUX
sBJICHUH (HAOII0/IeHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJISTTUPOBAHNE);

— CcOOJII0/1aTh TPaBUJIa YKOJOTUUECKH 11e71eCO00pa3HOTO MTOBEICHHS B OBITY U
TPYAOBOM JIESITEIHLHOCTH B IIEJISIX COXPAHEHHS CBOETO 37I0POBbS U OKPYKArOIIEH
MPUPOTHON CPEIbl; YIUTHIBATH OMACHOCTH BO3ICHCTBUS HA KUBBIE OPTaHU3MBbI
OTIPEICJICHHBIX BEILIECTB, IOHUMAasl CMBICIT TTOKa3aTeNs MPeaeIbHON JOIMYCTUMOM
KOHIICHTpAIUH.

1.4. KoimyecTBO 4YacoB Ha OCBOCHHE MNPOrpaMMbl JIUCHHUIIMHBI
MakcuMalibHOM yueOHON Harpy3ku oOydaromierocss — 72 4daca, B TOM YHCIIE:
00s13aTeJIbHOM ayTMTOPHOM yueOHOM Harpy3Ku oOydaromierocs 72 yaca.



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCHUIJIAHBI

2.1. O0beM yueOHOMH TMCHMILUIMHBI U 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»

HaumenoBanmue pasjeiion Copepxxanue yueOHOro MaTepuaJa, 1adoparopanie padorsi 1 | O0bém B Kopasl Yu4eOHo-
U TeM NpPaKTHYeCKHUe 3aHATHS, CAMOCTOSITeIbHAsA padoTa yacax KOMIIeTeHIU, | MeToaHYecKoe
00y4yaIuXxcs, KypcoBasi padora (IIpoeKT) ¢popmupoBanuio | odecnevyeHue
KOTOPBIX
croco0cTByer
3JIeMEeHT
NporpaMmbl
1 2 3 4 3)
Pa3nen 1. TeopeTnueckue 24
OCHOBBI XMMHH
Tema 1.1. Conep:xanue y4eOHOro MaTepuaja 4 OK 01 1
OCHOBHbIE XUMUYEeCKHe | XUMUYECKHl  sneMeHT. AtToMm. Slapo  aTtoma,  H30TOMBL
MOHSATHSA H 3aKOHBI, DnekTpoHHas 000JI04YKa. DHEPreTH4ecKHe YPOBHHU, MOJYPOBHHU.
CTpOEHHE ATOMOB ATomHBIE opOuTamu, s-, P-, d- osaemeHTBl. OCOOCHHOCTH
XHMHYECKHX 3JIEMEHTOB | PAacCIpeleNIeHUs 3JEKTPOHOB MO OpOUTANsIM B aToMax 3JE€MEHTOB
HEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(UTYpaIUs aTOMOB.
OCHOBHBIE XUMUYECKHE 3aKOHbI
IIpakTHyeckoe 3ansiTHE 2 1
«OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBl B XHMHH M pacueThl IO
YPaBHEHUSIM XMMUYECKHUX PEaKIuii».
OTHocUTeIbHBIE aTOMHAas M MOJIEKYJspHas Macchl. MouspHas
macca. KonmuudecTBo BemecTtBa. MaccoBasi /101 BelLIeCTBA. 3aKOH
ABoraapo. MonspHsiii 00beM ra3oB. OTHOCUTENBHASI TIOTHOCTD
razoB. PacueTel MO YypaBHEHUSM XHMMUYECKUX pEaKUUH C
HCIIOJIb30BaHNEM MacCOBOM JI0JIM BellecTBa, 00beMa (HOpMallbHbIE
YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA
Tema 1.2. IIpakTHyeckoe 3aHsTHE 2 OK 01 1
IMepuoanyeckuii 3akoH n | «3ydyeHHe NMEpUOAUYECKUX 3aKOHOMEPHOCTEH M MX B3aMMOCBS3HU OK 02

Ilepuoguyeckasi cucrema
XHUMHUYECKHX dJjieMeHToB /I,
H. MenpaeneeBa, X CBSI3b C

COBPEMEHHOI Teopue
CTPOCHHS aTOMOB

CO CTPOCHUEM aTOMOBY.

[lepmonnueckass  cucrema  xuMuyeckux  anemenroB  J[.W.
MenneneeBa. CBsi3p mepuoanyueckoro 3akoHa u Ilepuoamdeckoit
CHCTEMBl XHMHYECKMX JJEMEHTOB C COBPEMEHHOW TeOpHUen
CTpPOEHUS  aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI  CBOMCTB
XUMHUYCCKUX DOJICMCHTOB, OGp&SyCMHX HMU TIPOCTBIX U CIIOKHBIX
BEIIECTB MO rpynnaMm W nepuoaam llepmoamdeckoil CHUCTEMBI.
3Hauenue NepuoaANYCCKOro 3aKOHa ©W CHUCTCMblI XUMHWYCCKUX
aneMmeHToB /.M. MenneneeBa B pa3BUTHH HAYKH.




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

Conep:xanue yueOHOro MaTepuasa

Ctpoenue BemecTBa. XUMHUYECKas CBS3b. BHIIBI XMMHUYECKOM
CBS3M  (KOB&JICHTHAs HEMOJSpHAsT M  TOJsApHAs, HMOHHAs,
MeTajuimueckas).  MexaHu3Mbl ~ 0Opa3oBaHUs  KOBAJICHTHOM
XUMUYECKOH CBsI3M (OOMEHHBIH M JOHOPHO-AKIENITOPHBIN).
BonoponHas cBs3p. BaneHTHOCTb. DJIEKTPOOTPULATENBHOCTD.
Crenenb okucaeHUs. MOHBI: KATUOHBI M 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).
BemectBa MOJEKYISIPHOTO M HEMOJEKYJISPHOIO  CTPOCHHS.
ArperaTHble COCTOSIHUS BemecTBa. Kpucrammmieckue u amopdHbie
BEUIECTBA. 3aKOH IIOCTOSIHCTBA COCTaBa BelleCcTBAa. [HIIbI
KPUCTAJIMYECKUX PELIECTOK (aTOMHAas, MOJEKYJspHas, HOHHas,
MeTaJlJIn4eckasi). 3aBHCHUMOCTh CBOWCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU pEHIETKH

IIpakTHyeckoe 3ansiTHE

«HoMeHkaTypa HEOpraHM4eCKMX BELIECTBY.

Pemenne  mpakTtudeckuMx — 3aJaHUl M0 KiaccU(UKalMH,
HOMEHKJIaType U XHUMHYECKUM (GopMysiaM HEOpPraHMYECKUX
BEIIECTB PA3JIUYHBIX KJIaccOoB (yrapHblil Ta3, yIJIEKHCIbIH Tras,
aMMHUaK, raiieHas U3BeCTb, HerauieHas U3BeCTb, MUThEBAsA coAa U
JIpyrux): HazBaHus BemniecTB no MexayHapogHou (MIOITAK) umu
TPUBMAJIBHON  HOMEHKJIAType M  COCTaBlE€HHE  (POPMYJIBI
XUMHYECKHX BEUIECTB, ONpPENEICHUE NMPUHANICKHOCTH K KIaccy.
[Touck  wHpoOpManuMu 1O  Ha3BaHUAM, HJAEHTU(UKATOPAM,
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
IIPUCYTCTBUS KaTajau3aTopa Ha IpUMEpPE Pa3lOokKEHUS NEPOKCHIA
BOZIOPO/A C IIOMOUIBIO TUOKCHJIA MapraHia U Kartanasbl. Pemenue
IIPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha IIPUMEHEHHUE NPUHLUIA
Jle-lllaTtenpe U1  HAXOXKIACHUS  HAINPABICHUS  CMEIICHMS
pPaBHOBECHsI XUMHUYECKOM peaklMy U aHalu3 (hakTOpOB, BIMSIOIINX
Ha CMEUICHUE XMMUYECKOTO 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.
WcTrHHBIE ¥ KOJUTOUMIHBIE pacTBOPBL. MaccoBast 107151 BEIIECTBA B
pactBope. Ilonarue o BomopomHom mokazatene (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
CBOMCTBA HEOPrAaHHMYECKHUX
BeLLeCTB

Conep:xanue y4eOHOro MaTepuasa

Meramnel. Ilomoxenune merawwioB B Ilepuomnueckoit cucreme
XUMHUYECKHX JJIeMEHTOB. OCOOEHHOCTH CTPOEHHS DIEKTPOHHBIX
o0Oosouek aromoB MertaioB. OOmme @Qusnyeckre CBOMCTBA
MerauioB. CriaBel  METaUIOB.  ODJEKTPOXMMUUYECKHH  psif
HanpsHOKEHUHM  METaJUIoB. XUMHUYECKHME CBOMCTBA Ba)KHEWIIIHMX
METaJUIOB (HATPUM, KalWil, KadblUWWA, MAarHui, aqJlOMUHUH, LUHK,
XpoM, JKene3o, MeAb) U HX coenuHeHui. OOmue crnocoob!
noJyueHus: MeTayioB. [IpuMeHeHne MeTalIoB 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). XUMUYECKHE CBOWCTBA M MPUMEHEHUE Ba)KHEHIINX

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

XYUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX
BEIIECTB (OKCHAOB, THAPOKCUIIOB, KHCJIOT, COJeM u 1p.).
['eHeTrnyeckas CBSI3b HEOPTaHMYECKUX BEILECTB, MPUHAICKAIINUX
K pa3M4yHBIM KJIaccaMm. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
MPOCTBIX BEIIECTB, BOJOPOAHBIX COSAMHEHUMN, BBICIIMX OKCUIOB U
TUJPOKCUIOB

Pa3znen 3. Teoperuueckue
OCHOBBI OPraHUYeCKOMH
XHMHH

Tema 3.1.
Knaccudpukanus, crpoenune
U HOMEHKJIaTypa
OPraHMYecKuX BelecTB

Conep:xanue yueOHOro MaTepuasa

ITpenMeT opraHM4ecKOd XMMHM: €€ BO3HUKHOBEHHWE, Pa3BUTHE U
3Hau€HUE B MOJYYEHUM HOBBIX BELIECTB M MarepuanoB. Teopus
CTpOEHHMsl OpraHnyeckux coenuHeHudi A.M. bytneposa, eé
OCHOBHbIE TOJIOKeHUSA. CTPYKTypHBIE (OPMYJIBI OpPraHUYECKUX
BeulecTB. ['omonorus, wu3zomepus. XuMHUYeCKas CBSI3b B
OpraHMYECKUX COEIUHEHUSX: KpaTHbIE CBSA3H, 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.

Henpenenbabie yriaeBogopoabl (AIKEHBI, aIKaIuCHbI, aIKUHBI).
AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUU psAll. DTHIEH U
MPONMHWIICH: COCTaB, CTPOEHHE, (UIHUYECKHE ¢ XUMHUYECKHE
CBOMCTBa (peakiuu TUAPUPOBAHUS, rajJjoreHupOBaHMUS,
TUApPATALMA, OKHUCJICHUS | IOJMMEpPHU3AIlMU) TOJydYeHHue |
MpUMEHEHUE.

Ankanuensl: OyrtamueH-1,3 u wmertunOyraauen-1,3, xumudeckoe
CTpOEHHE, CBOWCTBA (peaKuus MOJIMMEPU3aLUH), IPUMEHEHUE (1S
CUHTE3a IMPUPOTHOTO U CHHTETHUECKOTO KayuyKa U PE3HHBI).
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTUYECKUM PS/I.
AlIeTHJICH: COCTaB, XHMHYECKOE CTpOCHHE, (U3HYECKUE |
XUMHYECKHE CBOMCTBA (peakiuu TUAPUPOBAHUS,
TaJIOTEHUPOBAHUS,  TUApPATAllMd  TOPEHHs), TMOJIyueHHue U
npuMeHeHrue (MCTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIaMEHU JJIs
CBapKH M PE3KH METAJLIOB)

Conep:xxanue yueGHOro MaTepuasa

Apomaruyeckue yrieBoaoponabl (apeHsl). beHzonm wu  Tomyon:
COCTaB, CTpOCHHE, (PU3MUYECKHNE U XUMUYECKHE CBOMCTBA (peaKuu
raJIoreHUPOBAaHUS M HUTPOBAHUS), TOJIY4YEHHUE U TPUMEHEHHE.
ToKCHUYHOCTh apeHOB (BIUsSHUE OEH30JIa HAa OPraHMU3M YEJIOBEKa).
I'eneTnyeckas CBsI3b MEXKIY YIVIEBOJOPOJAMH, NPUHAMIEKAIMMUA
K pa3JIM4YHbIM KJIaccaM.

[Ipupoanble HMCTOYHMKM yriaeBopoponoB. Ilpupoansii raz u
nonyTHble HeTsAHbIE ra3bl. HedTh u e€ npoucxoxaenue. CrnocoObl
nepepaboTKH  He(TU: TeperoHka, KPEeKUHI (TepMHUYECKHil,
KaTtajauThuueckuit), nuponus. IlpoaykTel mepepaboTku HedTH, HX
IPUMEHEHNE B IIPOMBIIIJIEHHOCTH
1 B ObiTy. KaMEeHHBIN yTOJIb M IPOAYKTHI €r0 nepepaboTKu

OK 02
OK 04

Paszgea S.
Kucaoponocoaep:xamue
OpPraHuYecKne coeIMHEeHUs

14

Tema 5.1.
Cnuptbl. ®eHoua

Conep:kanue yueOHOro MmarepuaJja

[IpenenbHble OAHOATOMHBIE CHOUPTHI (METAHOA M 3TAHON):
cTpoeHne, (U3UYECKHEe M XUMHUYECKHE CBOWCTBA (pEakIuu C
AKTUBHBIMM  METaJUlaMH,  TaJOT€HOBOJOpPOJAMH,  TOPEHHE),
npuMeHeHrne. BogopoaHble CBA3M MEXIYy MOJIEKYJaMU CHUPTOB.
DHU3MONOTMYECKOE JEMCTBUE METAHOJA M 3TAHOJIA HAa OPraHu3M

OK 01
OK 07




YeJI0BeKa.
MHoOroaroMHble COUPTHI (ATHIICHTJIMKOJb U TIUIEPUH): CTPOCHHE,
dusnueckue W XMMHYECKHE CBOiicTBa (B3aMMOJECHCTBHE CO
MESJIOYHBIMHA METallIaMU, KaueCTBCHHas pCaKknusd Ha
MHOTOaTOMHBIC ~ CIHUPThI). Du3nogoruyeckoe JeiicTBUE Ha
OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie TIIMICpruHa U STUJICHIJIMKOJIA.
®enon. CrpoeHHe MOJEKYJIbl, (U3NYECKHE U XUMHUYCCKHE
cBoiictBa (penoma. TokcuuHOCTh (PeHONA, €ro (U3HOIOTHUECKOE
JICWCTBHE HA OpraHu3M 4venoBeka. [IpuMenenue deHosa

Tema 5.2.
Anbaeruasl.
KapGonoBble KMCJIOTBI.
Caoxuble 3¢upsbl

Coaep:xxanue yueOHOro MaTepuasa

Anpaeruapl U KeTOHBI ((OpMabJETH, aleTalbICTH/, aleTOH):
CTpoeHue, (u3nueckue M XHMMHUYECKHE CBOWCTBA (peakuuu
OKUCJIEHHS U  BOCCTAHOBJICHMS, KAUECTBEHHBIE  PEAKIHH),
HOJy4eHUE U IPUMEHEHHE.

OaHOOCHOBHBIE MpeieNibHbIE KApOOHOBBIE KUCIIOTHI (MypaBbUHAs U
YKCYCHasl KHUCIIOTBbI): CTpOE€HHE, (HU3UYECKUE M XUMHUYECKHUE
cBoiicTBa (OOIIME CBOWMCTBAa KHUCIOT, PEAKIHs >TepH(HUKAINN),
nojlyueHue U npumMeHeHue. CTeapuHOBas M OJIEMHOBAs KHUCIIOTHI
KaK IPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblila KaK COJIU
BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEe IEHCTBHE.

CnoxHbple 3QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT.
I'maponmu3  cnoxHbIX  3¢upoB. Kupbl. ['maponaus  KHUpos.
IIpumeneHune xupoB. buosornueckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
YriaeBoanl

Conep:xxanue yueOHOro MaTepuasa

VYrneBonapl: cocTaB, KiaacCHU(UKAIUs YIIIEBOJOB (MOHO-, AU- U
nonucaxapuzapl). [7Moko3a —  mOpoCTeWIIMil  MOHOCaxapu:
OCOOCHHOCTH CTPOEHHUSI MOJIEKYJbl, (U3NYECKUE U XHUMUYECKUE
CBOICTBa TIIOKO3BI (B3ammojeiicTBue ¢ ruapokcuaom meau (ID),
OKHCJICHHE aMMHUa4yHbIM pacTBOpoM okcuaa cepedbpa (I),
BOCCTAHOBJICHHE, OpOXKEHUE TIIFOKO3bI), HAXOXJICHUE B MPHUPOJE,
MIPUMEHEHNE TJIIOKO3BI, Ouosoruyeckas poiib B
JKU3HEACSITENIbHOCTU Oprann3Ma yenoBeka. dorocunre3. Opykrosa
KaK U30Mep TIIIOKO3bI.

Caxapo3a — mnpeAcTaBUTEIb AMCAXAPUAOB, THUAPOIU3 Caxapo3bl,
HaxXOKJICHUE B IIPUPOJIE U IPUMEHEHHE.

[Monucaxapuapl: Kpaxman ¢ LEUII0N03a KaK  [PUPOJHBIE
nonuMepbl. CTpoeHHE Kpaxmaja W ILeJUTIONIO3bl, (u3nueckue u
XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3, KauyeCTBEHHAs
pEaKIHs C HOJIOM)

OK 01
OK 02
OK 04




Tema 5.4.
POu3NKo-XUMHYECKHE
CBOMCTBA
KHCJI0POI0COIePKAIIMNX
OpPraHuYecKUuX COeMHEHU

IIpakTHyeckoe 3aHsATHE

«HomeHnknatypa KHCJIOPOI0COEPIKALINX
COCIMHEHUI».

TpuBnanbHas M MeXIyHapoAHas HOMEHKJIATypa, XHUMHYECKHE
CBOWCTBA, CIIOCOOBI MOIy4YEHHUS CIIUPTOB U (PEHOJIOB, KApOOHOBBIX
KHUCIOT U 3(GHUPOB, albAETUA0B U KETOHOB. COCTaBICHHE CXEM
peakuuii (B TOM UHCIEe TO MPEAJIOKEHHBIM  IIETOYKaM
IpPEBpalliCHUH),  XapaKTepU3YIOIIMX  XUMHMUYECKHE  CBOICTBa
KHCJIOPOJIOCOCPIKALINX OPTaHMUECKUX COCTUHEHUI

OPraHu4YCCKUuX

IIpakTH4yeckoe 3aHATHE

«Xumuueckue W (U3MUECKHe CBOWCTBA KHUCIOPOIOCOACPKAIIUX
OpPTaHUYECKUX COCTUHECHHUS.

[IpoBenenue, HaOMOIEHUE U OMHCAHHE JIEMOHCTPALIMOHHBIX
OTIBITOB: TOPEHHE CIHUPTOB, KAUECTBEHHBIE PEAKIIUU OJHOATOMHBIX
criupToB (oKuciaeHue dtaHosa okcuaoMm meau (11)), MEOroaTOMHBIX
CIHUPTOB (B3auMoeicTBUe ruiepuna ¢ ruapokcuaom menu (I1)),
anpIeruioB  (OKHUCICHHE aMMHAYHBIM  pPacTBOPOM  OKCHJA
cepebpa(l) u rugpoxcunom meu (1), B3auMonelicTBue kpaxmaia ¢
MOJIOM), U3YYEHHUE CBOICTB pacTBOpa YKCYCHOM KHCIIOTBI

OK 01
OK 02
OK 04

Pasnen 6. AzoTcoaepkamme
OpPraHuYecKne coeIMHEeHUs

Tema 6.1.
AMMWHBI.
AMHMHOKHCJIOTBI.
benku

Conep:xxanue yueOHOro MaTepuasa

AMUHBI: METWIAMHMH — HPOCTEHIINNA TNPEICTABUTENb AMHHOB:
COCTaB, XUMHYECKOE CTpO€HHE, (QHU3NYECKUE M XUMUYECKUE
CBOICTBA, HAXOXJAECHHUE B IPUPOJIE.

AMUHOKHCIOTBl Kak aM(OTEpHbIE OPraHUYECKHUE COCAMHEHUS.
dusnuecKkue U XMMUYECKHUE CBOMCTBA aMHHOKHUCIIOT (HA IpUMeEpe
rmnrHa). bruomornueckoe 3HaueHHE aMHHOKHUCIIOT. [lenTuast.
benku kak mnpupoansle nonumepsl. llepBuuHas, BTOpHYHAs u
TpeTU4YHasi CTPYKTypa OeiakoB. XUMHUYECKHE CBOMICTBa OEIKOB:
THJIPOJIN3, JeHATypalus, KaUeCTBEHHbIE peakIMy Ha OeNKH

IIpakTHyeckoe 3aHsATHE

«CBOMCTBA a30TOCOACPKAUTUX OPTAHUUECKUX COSAUHEHUI».
dusznyeckue W XUMHUYECKHE CBOWCTBA aMHUHOB (PEakIuH C
KHCJIOTAMU M TOPEHHUs) 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.
BbicokomosieRyIsipHbIE
CcOoeIMHEeHUs




Tema 7.1. IIpakTu4yeckoe 3aHsATHE OK 01
IL1acTmaccsl. «CuHTte3, aHamu3 U KiIaccUUKalUi BBICOKOMOJIECKYISPHBIX OK 02
Kayuyku. Bosiokna COCTMHEHHI» OK 04
OCHOBHBIE MOHATHSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHM:
MOHOMED, HOJIMED, CTPYKTYpHOE 3BEHO, CTETIeHb
HNOJMMEpHU3alMM, CpeAHssl MOJIeKyJsipHas Macca. OCHOBHbIE
METOABl ~ CHHTE3a  BBICOKOMOJICKYJSIPHBIX  COCAMHEHUH  —
HOJMMEPHU3aLMsl U OJTUKOHACHCALIMSL.
O3zHakoMieHue ¢ oOpa3lamMM HPUPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH, IUIacTMacc, KaydyKoB: IUIacTMacchl (TOJIMITHUIICH,
TOJIUIIPOITIICH, TOTMBHHUIXIOPH/I, TIOJTHUCTHPOI); HATYPAIBHBIA U
CHUHTETHYECKHEe Kaydyku (OyTaqueHOBBIH, XJIOPONPEHOBBIM U
M30IIPEHOBBIN); BOJIOKHA (HAaTypasibHbIE (XJIONOK, IIEPCTh, IIENK),
UCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO3a), CHHTETHYECKHE
(KarmpoH M JIaBCaH)
Paspnen 8. Xumus B ObITY M
NMPON3BO/ICTBEHHOM
NAesATeIbHOCTH Ye10BeKa
Tema 8.1. Copepxxanue yueOHOro MaTepuaJjia OK 01
XuMmudeckne Texnojaoruu | 1IpaBuia 3KOJOTMYECKU LEIE€COOOPa3HOrO IMOBEJICHUS B OBITY U OK 02
B IIOBCETHEBHOI TPY/I0BOi JEATETLHOCTH B LEIAX COXPAHEHHsSI CBOETO 3[0POBbS H 85 8‘7‘

U nnpogeccuoHaILHON
AeATEJIbHOCTH YeJI0BeKa

OKpYXKarollled MPUPOAHON Cpelbl, ONAaCHOCTb BO3JEHCTBUSA Ha
JKUBbIE€ OpraHU3Mbl OPraHMYECKHX BEIIECTB OTIEIbHBIX KJIACCOB
(yriaeBozopospsl, CIIUPTHI, beHonsl, XJIOPOPraHUYECKHE
NPOU3BOJHBIC, ANbJIETHAbBl M Jp.), I[OKa3zareiab MpPeaesbHO
JIOTTYCTUMOM KOHIIEHTPALMHU U €r0 UCIOJIb30BaHUE.

Ponp xuMum B oOecrieueHUH SKOJIOTMYECKOM, IHEPreTUYecKOr u
NUINEBOH 0e30MacHOCTH, PAa3BUTUU MEIUIMHBI, CO3JJaHUH HOBBIX
MaTepuaioB (B 3aBUCUMOCTH OT BHJIa NpOoQPecCHOHANbHON
NeSITeIbHOCTH), HOBBIX HMCTOYHHKOB JHEPIruu (aJbTepHATHBHBIC
UCTOYHUKU d3Hepruu). [loHsTHEe O HAy4YHBIX METOJaX MO3HAHUS
BEIIECTB W XUMHuUecKuX peakiuil. IlpeacraBnenuss o6 oOmux
HAyYHBIX MPUHIUNAX HPOMBIIUIEHHOTO TOTYYeHHs] Ba)KHEHIINX
BELIECTB (Ha NpUMeEpax MPOU3BOACTBA aMMHAaKa, CEPHON KUCIIOTHI,
METaHoJa).

XuMHsLT M 30pOBbE  YeJOBeKa: IpaBwia  0€30MacHOro
UCIIOJIb30BaHUs JICKAPCTBEHHBIX IPENapaToB, ObITOBOW XUMHUH B
IIOBCEIHEBHOM JKU3HU




IIpakTuyeckoe 3aHsITHE

«[IpuMeHeHre XUMHUYECKUX BEIIECTB M TEXHOJIOTUH C Y4ETOM
Oynymieit mpoecCHOHATBHON ACSITETLHOCTI.

Pemrenue kelic-3a7a4 Mo TeMaM: MUINEBbIC MPOIYKTHI, OCHOBBI
paliOHATBHOTO  MUTAHUS, BAXKHEWIINE  CTPOHUTEIbHBIE U
KOHCTPYKIIMOHHBIC MaTepHUalIbl, CEITbCKOX 035 HICTBEHHOE
MPOU3BOJICTBO, KPAaCKH, CTEKIIO, KepamMHuKa, MaTepuasbl s
AJIEKTPOHUKHU, HAHOMATEPUAIIbI, TEKCTUIIbHBIC BOJIOKHA, NCTOYHUKH
DHEPruH,  OpraHWYecKHWe W  MUHEpallbHBIC  yIOOpeHwus,
JICKApCTBCHHBIC M KOCMETHYECKHE IperapaTbl, ObITOBasS XHMHUS,
MaTepUabl U3 UCKYCCTBEHHBIX M CHHTETHYCCKHX BOJIOKOH.
3ammura: 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. YCJOBUS PEAJIM3ALIMU PABOYEN ITPOI'PAMMBI

3.1. TpeboBaHus K MUHMMAJIbHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrneyeHn 0 00y4eHHUs M0 JUCHHUILINHE
Peanuzanust paGodeit mporpaMMbl y4eOHOM IUCHMIUIMHBI «XHUMHS» TpeOyeT
HaJIU4us y9eOHOTO KabnHeTa « XUMUS.

OobopynoBanne y4eOHOro KaduHera:

MynbTUMEIUIHBIA KOMIUIEKC. KOMIBIOTEp HMEET AOCTYyH B 3JIEKTPOHHYIO
WH(POPMALIMOHHO-00pa30BaTEeNbHYI0  CpeAy  OpraHuM3alud, K  DJIEKTPOHHO-
OMOMMOTEYHBIM CHUCTEMaM, BBIXOJI B TJIOOANbHYIO ceThb VHTepHeT, ocHalleH
JUIEH3UOHHBIM IIPOrPAMMHBIM 00ECTICUEHHUEM.

PabGouee Mecro mpemomaBaTelsi, paboure Mecta oOywarommxcs (25 wmecr),
KOMILJIEKT Y4eOHO-METOAMYECKOW JTOKYMEHTAIIUH, Ha0OpBl MIAPOCTEPKHEBBIX
MOJIEKYJI, MOJICJId KPUCTAUIMUECKUX PEIIETOK, KOJJIEKIIMU TPOCTBIX M CIIOKHBIX
BEILIECTB; KOJUICKIIMM TOPHBIX IOPOJI U MHUHEPAJIOB; HHTEPAKTHUBHBIC MOCOOUS;
Ta0IUIIBI JEMOHCTPAIIUOHHBIE.

3.2. Uudopmannonnoe odecrnedenne 00yueHust

3.2.1 IleyaTHbIe ¥ 3JIEKTPOHHbIE U3TAHUS

OcHoBHBIC y4eOHbIC H3IAHUS
1. Bopucos, A. H., Xumus : yueOnuk / A. H. bopucos, E. C. Octpornsnos, T. b.

boiinosa, JI. I1. ApmameBa. — Mocksa : KaoPyc, 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. : yue6Hoe mocodbue / H. JI. I'muaka. — Mockga :
KnoPyc, 2024. — 749 c. — ISBN 978-5-406-12565-6. — URL.:
https://book.ru/book/951751

3. Jenucosa, O. 1., Xumus : yueonuk / O. W. JleancoBa. — Mocksa : KaoPyc, 2023.
— 307 ¢. — 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 (Eauaas komutekmwu mudpoBbIX 00pa30BaTeIbHBIX
pPECYPCOB).
DJIEKTPOHHO-0UOJIMOTEYHAs] cCUCTeMA:
6. OBC «Znaniumy
7. 9bC «PROFo6pa3zoBanuey
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

KonTposib U OlleHKa pe3yiabTaTOB OCBOEHUS JIUCIUIUIMHBI OCYIIECTBIISIETCS
MpernojiaBaTesieM B MPOIIECCe MPOBEACHUS MPAKTUUECKUX 3aHITUN, TECTUPOBAHUS, a
TaK)K€ BBINIOJIHEHUS OOYYalOIIUMUCS HMHAWBUIYAIbHBIX 3aJlaHUM, MPOEKTOB,
HWCCIIeJOBaHMUM.

4.1. @opMbl M1 METOABI KOHTPOJIS M OLICHKH Pe3yJIbTaTOB 00y4eHHus!

Pe3yabTarhl 00y4eHust ®opMBbI U METOABI
(ocBOEHHbBIE YMEHUS, YCBOCHHbIE 3HAHMS) KOHTPOJIS U
OLICHKHU Pe3yJIbTATOB
o0yueHust

B pe3ynbrare nzydyeHus yueOHOM TUCIUTUINHBI ® UH/IUBUyaJIbHbIC U
«XuMus» 00ydarouuiics 1okeH o0Ia1aTh (ppoHTaNbHbIE
KOMIIETEHLMAMHU: OIIPOCHI,

OK 01. Buibupars cmnocobsl pemenus | ®CaMOINPOBEPKa,
3aja4 npodeccuoHaIbHON NeATeIbHOCTH | ©B3aHUMOIIPOBEPKA,
NPUMEHHUTEIIBHO K Pa3JINYHBIM KOHTEKCTaM. ¢ TCCTUPOBAHUE,

OK 02. Ucnonp30BaTh COBPEMEHHBIC CPECTBA | ®IPAKTHYECKas paboTa
MOMCKa, aHAIM3a U UHTEpIpeTanud HHPOpMAIUN U
UH(GOPMAIIMOHHBIE TEXHOJOTMH [JISl BBITOJHEHUS
3a/1a4 Npo(heCCUOHAIBHOU IeSITEILHOCTH.

OK 04. DddexTuBHO B3aMMOJEHCTBOBATh U
paboTaTh B KOJUIEKTHBE U KOMaHJIE.

OK 07. CopeilcTBOBaTh  COXPaHEHUIO

OKpY’Karouen cpensl, pecypcocOepeKeHuIo,
OPUMEHATh 3HaHUS 00 W3MEHEHWW KIMMAaTa,
MPUHLIUTIBI OepeKITMBOTO MIPOU3BO/ICTBA,

2 PeKTUBHO  JEHCTBOBATh B  YPE3BBIYAMHBIX
CUTYaIHsX.




B pesynbTaTe ocBO€HUS AUCIUTUIMHBI 00 yJaIOIIUICs
JIOJI’KEH 3HATh:

— CHUCTEMY XUMHYECKUX 3HAHUH,
KOTOopas BKJIFOYAET: OCHOBOIIOJIararoIiue
NOHATUS ~ (XMMHUYECKMH  D3JIEMEHT,  aToM,
JJIEKTpOHHass o0oJiouka artoma, S-, -p, d-
3JICKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCT,
CTENCHb OKHCIICHUS, XUMHUYECKasi CBS3b, MOJIb,
MOJISIpHAs Mmacca, MOJIIPHBIN 00BeM,
YTJIEPOAHBIN CKeJeT, (yHKIIMOHAIbHAs TPYIINa,
paauKai, U30Mepusi, U30MEPbl, TOMOJIOTHYECKUIT
psAll, TOMOJIOTH, YTJEBOJIOPOJbI, KHUCIOPOA- U
a30TcoJiepKaIliue COCAUHEHUS, ONOJIOTMYECKU
aKTUBHBIC BelllecTBa (YTJIEBObI, KUPHI, OCIKH),
MOHOMEp, TIOJIUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJICKYJISIPHbBIC COCIIMHCHUS,
KpUCTAJUIUUECKasl PEIIETKA, TUIbl XUMUYECKUX
peakiuii  (OKUCIUTEIbHO-BOCCTAHOBUTEILHEIE,
9K30-M DHAOTEPMHUYECKHUE, PEAKIUU HOHHOIO
oOMeHa), pactBop, AIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AIEKTPOIUTHYECKAS
JTHUCCOIMAIINS, OKHCIUTEIIb, BOCCTAaHOBHTEID,
CKOPOCTh XMMHUUYECKOW PpEAKIMH, XUMHUUYECKOE
paBHOBecHE€), TEOPUUM U  3aKOHBI (Teopus
XHMHYECKOTO CTPOEHUS OPraHMYECKUX BEIECTB
A.M. bytnepoBa, Teopusi >3IEKTPOIUTUUYECKOU
IACCOLMalUM, nepuoandeckud 3akoH .U
MenneneeBa, 3aKOH COXpPaHEHHUS  MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMUH,
(haKTOJIOTMYECKHE CBEJCHUS O  CBOMCTBaXx,
COCTaBe, MOJy4YeHUN u Oe30macHOM
WCIIOJIb30BAaHUN BAXKHEUIIIMX HEOPraHWYECKUX U
OpraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
JeSTeIIbHOCTH YCJIOBCKA;

— 0 XUMHUYECKOU COCTaBJIAIONIEH
€CTeCTBEHHOHAYYHOW KapTUHBI MHpA, POJIH
XUMUU B TIO3HAHWM SIBJIGHUM TNPUPOABI, B
bopMUPOBAHUU  MBIIUIEHUSI W KYJIBTYpbI
JUYHOCTH, €€ (YHKIIMOHAIBHON TIPaMOTHOCTH,
HEOOXOIUMOW IS  PEIICHUS TMPAKTUYECKUX
3aa4 M DKOJOTHMYECKH  0OOCHOBAaHHOTO
OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U TMPUPOIHOMU

cpene;

® UH/IUBUIYaIbHbIC
(bpoHTaTBHBIE OIIPOCHI;
® CaMOIIPOBEPKa;

® B3aUMOIIPOBEPKA;

® TECTUPOBAHUE;

® [paKkTUYecKas paboTa

51




B pe3ynbrare 0CBOEHUS JUCHUIUIMHBI 00y4arOIIUNiCs
JOJDKEH YMETh:

— CaMOCTOSITENIBHO  (OpMYyJUpOBaTH |
aKTyaJIM3upoBaTh IMpoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— BBIBJLITH  XapaKTEpHbIE IPU3HAKU U
B3aUMOCBSI3b M3YYCHHBIX IOHATHM, IPUMEHATH
COOTBETCTBYIOIIME  TOHATUSA IIPU  ONMCAHUU
CTPOEHUS M CBOMCTB HEOPTraHWYECKUX U
OPraHWYECKUX BEIIECTB M HUX MPEBPALICHUMN;
BBISIBJISAITh B3aMMOCBA3b XUMHUYECKUX 3HAHUU C
NOHATUSAMU W TPEICTABICHUSAMHM  JPYTUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

— HCIIOJIB30BATh HaMMEHOBaHHUS
XUMUYECKUX  COCAUHEHUH  MEXIYHApOIHOIO
COI03a TEOPETUYECKOW M NPUKIAJIHOW XUMHUU H
TPUBUAJIbHBIE HA3BaHUS BAXKHEHIIMX BEIIECTB
(aTHINIEH, allCTUIICH, TJIALIEPUH, ¢enon,
dopmanpieru, yKCycHas KHUCJIOTa, [JIMIIMH,
YTapHBIA Ta3, YIIEKUCIBIA T'a3, aMMHUAK, FalleHas
U3BECTh, HETralleHas HM3BECTb, IUTHEBAs COJA U
JIPYTUX), COCTaBIATh (POPMYJIbI HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, YPABHEHUS XWMHYECKHX
peakuui, OOBSICHATH HMX CMBICI; IOATBEPKIATh
XapakTepHbIE XUMHUYECKHE CBOWCTBA BEIIECTB

COOTBETCTBYIOIIUMHU DKCIIEPUMEHTAMU 151
3alMCSIMUA YPABHEHUN XUMHAUYECKUX PEAKLINM;
— YCTaHaBJIMBAaTh MPUHAJICKHOCTD

HN3YUYCHHBIX HCOPIraHHYCCKHUX H OPraHHYCCKHX
BCIICCTB K OIIPCACIICHHBIM KJIaCCaM H TIpPYIIIIaM
COG}II/IHGHI/II\/’I, XapaKTCPHU30BaTb HUX COCTAB U

Ba)KHEHUIILINE CBOMCTBA; OIPEAEIISATh BUIbI
XHMHYECKUX CBsI3eM  (KOBaJIeHTHAas, HOHHAas,
METAJUINYECKAs, BOJOPOJIHAS ), THIIBI
KPUCTAJTUYECKUX pEeIIETOK BEIIIECTB;

KJIaCCU(UIIMPOBATH XUMUYECKHUE PEAKIIUH;

— TMPOBOJUTH pacyeThl MO XUMHUYECKUM
dbopmynam 1 ypaBHEHUSIM XUMUUYECKHX PEAKITUH C
UCIIOJIb30BaHUEM bu3nIecKux BEJINYMH,
XapaKTepU3yIOIIUX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: MacChl, 00beMa (HOPMaJIbHBIC YCIOBHUS)
ra3oB, KOJIMYECTBA BEILECTBA; HCIOJIb30BAThH
CUCTEMHBIC XMMHUYECKHE 3HAHUS [JIsi MPUHSITHUS
pElIEHU B KOHKPETHBIX KU3HEHHBIX CHUTYalHsX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHECHHEM;

— IUIAHUPOBATh U BBINOJIHATH XUMHUYECKUU
SKCHEPUMEHT  (TpeBpalleHuss  OpPraHUYECKHX

® WHIUBUAYaJIbHBIC
(bpOHTANIEHBIE ONPOCHI;
® CaMOITPOBEPKa,

® B3aMMOIIPOBEPKA;

® TECTHPOBAHUE;

® [paKkTUYecKas paboTa
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BEILIECTB MPHU HArpeBAHUM, MOJYyYCHUE ITUIICHA U
M3YUYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMMU HA
anbACTUABI, KpaXMall, YKCYCHYKO  KHCIOTY;
JeHaTypauus O€lIKOB IpPH HArpeBaHUU, I[BETHHIE
peakiuu O€JKOB; MPOBOAUTH PEAKIIMA HOHHOTO
oOMEeHa, OMpeAeNsTh CpeAy BOJHBIX PACTBOPOB,
KauyeCTBEHHBIC PEaKIuu Ha cylbdat-, KapOoHAT- U
XJIOPUI-aHUOHBI, Ha KAaTUOH AaMMOHUS;, pelaTh
AKCIEPUMEHTAJIbHBIE 3a/1a4u o TEMam
«Metamb» u «HeMmetaib») B COOTBETCTBHH C
npaBujlaMd  TEXHUKM  O€30IacHOCTH  NIpH
oOpalleHHMH C BellecTBaMU U JIaDOpaTOPHBIM
00Opy/IOBaHUEM;  TPEIACTABISATH  PE3YJIbTATHI
XMMHUYECKOTO JKCIepuMeHTa B (GopMe 3amucH
YPAaBHEHUM  COOTBETCTBYIOIIMX  pPEaKIMM H
GopMynIMpoBaTh BBIBOABI HAa OCHOBE JTHX
pe3yJIbTaTOB;

— AaHAJIU3HUPOBATH XUMHYECKYIO
uH(pOpMaIuIo, IIOJIyYaEMYIO u3 pa3HBIX
UCTOYHUKOB (CpPEACTB MaccoBOM HH(pOpMaluy,
ceTb IHTEpHET U Opyrue);

— BJAAECTh OCHOBHBIMH METOAAMHU HAYYHOTO
II03HAHMUS BEIIECTB M XUMUYECKUX SBIICHUU
(HabmrozeHue, U3MepeHue, DKCIEPUMEHT,
MOJICTUPOBAHUE);

— coOmoaTh  MpaBWia  DKOJOTUYECKHU
1eJ1eCO000Pa3HOro MOBEACHUS B OBITY M TPYAOBOIi
NEATEIBHOCTH B LEJIAX COXPaHEHUs CBOErO
3I0POBbSl U OKPYKAIOWIEH IPUPOAHOM CpEIbI;
YUYUTBIBATh OIACHOCTHh BO3JICUCTBUS HA KUBbIC
OpTraHW3MBbl ONPENCIICHHBIX BELIECTB, IOHUMAs
CMBICII TIOKa3aTeyil MPEACIbHONW JIOIYCTUMOM
KOHLICHTPALUH.




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 OIbITa, OOMMX U TNPOoPEecCHOHATBHBIX KOMIIETCHIIUH,
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 OIEHMUBAHUS BBITIOJHEHUS 3aJaHUi 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
[lepeyennr BOMPOCOB, KOHTPOJIbHBIE M TECTOBBIC 3aJaHUsl, HEOOXOIUMBIEC 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.



