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PabGouass mporpamMma ydeOHOW JUCHUIUIMHBI «XHUMHS» pa3paboTaHa B
cootBerctBuu ¢ TpeboBanmsimu  DPI'OC  CIIO mno cmemmampHOocTH  09.02.07
«MHbOpMAIIMOHHBIE CHUCTEMBI W TMPOTPAMMHPOBAHUE», YTBEPKIAEHHOTO MPUKA30M
MuHucrepcTBa 0o0OpasoBanuss 1 Hayku PO ot 09.12.2016 Ne 1547 (pen. ot
03.07.2024 r.), pexomeHnanussMu MuHUCTEpCTBa TpocBemieHnss PO mo peanmzanuu
cpenHero oOmero oOpa3oBaHus B IpeAenax OCBOCHHS 00pa30oBaTENbHOM MPOTrpamMMbl
cpennero npodeccuonanbHoro oopazoBanus ot 01.03.2023 r. Ne 05-592 u npumepHoit
nporpaMMoil  00meoOpa3oBaTeNbHON ~ Y4eOHOW  TUCIHUIUIMHBI — «XUMHS» IS
po(hecCHOHATTEHBIX o0pa3oBaTeIbHBIX OpraHU3aIHH, PEKOMEH/TIOBaHHBIX
denepalbHBIM  TOCYJAPCTBEHHBIM OIO/DKETHBIM  00pa30BaTEeIbHBIM  YUPEKICHUEM
JIOTIOJTHUTEIBHOTO  TpodecCHoHanmbHOr0  oOpasoBaHus  «MHCTUTYT  pa3BUTHS
npodeccuonansuoro oopazopanus» (GI'BOY IIIO «MPIIO») B kauecTBe mpUMEpHOM
IporpaMMbl  JIJIsl  peau3alldd OCHOBHOH Tpo()eCCHOHAIbHONW 00pa3oBaTeIbHOM
nporpamMmbl CIIO Ha 6aze OCHOBHOTrO 00IIero oOpa3oBaHUs C MOJYYEHUEM CPEIHETO
obmero oopazoBanus (IIpotokon Ne 6/2025 ot 18 anpenst 2025 r.)

Pazpabotunk: Kazannesa O.H. — mpemnomaBaTenb BbICHICH KBaTu(UKAITMOHHON
kareropuu @unuana CI'TY umenu ['arapuna IO.A. B 1. [leTpoBcke

PenieH3eHTsL:
Buemnuii peniensent: FOmmuna M.B. — npenonasatens Boiciiel KBATU(PUKAITUOHHOM
kareropuu [IpodeccuonanbHo-nenarornueckoro kowiemka CI'TY umenu I'arapuna FO.A.



1. TACHOPT PABOUYEN NTPOT'PAMMBI YUYEBHOU TN CLHUIIJINHBI
O1.07 Xumus

1.1. O6s1acTH NIpUMEHEHHS TPOrPAMMBI

PaGouas mnporpamMma y4eOHOW JUCHMIUIMHBI «XUMHS» SBISIETCA YacThIO
[IporpamMMbl MOATOTOBKM CHEUAIMCTOB cpenHero 3BeHa (nmanee — I[IIICC3) B
coorBeTcTBUM ¢ DPI'OC CIIO mo cnenmanbHoctH 09.02.07 «MHpopmarmoHHbIe
CUCTEMBI U IPOTPAMMHUPOBAHUEY.

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 JeXaT
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 MPEACTABICHUA O HAYYHBIX METOJIaX 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 JEATEIIBHOCTH, CBSI3AHHBIX C HAOJIIOJEHUEM
U OOBSCHECHHMEM XHMHYECKOTO DKCIICPUMEHTA, COOJIOJICHHEM IPaBHJI OE30I1acHOTO
oOpallleHHsI ¢ BEIECTBAMM.

3aga4uu JUCHMIIIMHBIL:

1) cdopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKHX
MPOLIECCOB W SIBJIEHHM B OKPYXAIOIIEH Cpelle, a TaKkKE HUX CBA3b C IEIOCTHOMU
Hay4YyHOW KapTUHOW MUpa U JPYTMMU €CTECTBEHHBIMU HayKaMU;

2) pa3BUTb YMECHHS COCTaBJIATH (POPMYJIbI HCOPTAHWYCSCKUX M OPTaHUYCCKUX
BCILIECTB, YpPaBHEHUS  XMUMHUYECKUX  peakiui, OOBACHATh MX  CMBICT,
UHTEPIPETUPOBATH PE3YJIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

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

4) pa3BUTh YMEHHUS HAXOJAUTh, AHATU3UPOBATh M MCIIOJIB30BaTh HHPOPMAIIHIO
XUMHUYECKOTO 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 SKOJIOTUYECKHUE U COLIMAIbHBIE BO3JICHCTBUS;



6) cdopmupoBaTh TOHUMAHUE 3HAYUMOCTH JOCTHIKCHUN XUMHUYECKON HAyKH
U TEXHOJIOTMM JJI pa3BUTHS COLIMAIIBHOM U TPOM3BOJICTBEHHOU cdep C yMEeHUueM
IPUBOJIUTH MPUMEPHI UX IPUMEHEHUS B PA3IMUHBIX cPepax KU3HU.

Nzyuenue JUCIMIUIMHBL ~ HAmpaBlieHO Ha  (QOpMHUpOBaHHE  OOIIUX
KOMIIETEHIINN:

OK 01. Bribupath crnocoObl penieHus 3ajxad npodeccuoHaIbHON NeATEIbHOCTH,
NPUMEHHUTEIBHO K Pa3IUYHBIM KOHTEKCTaM.

OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAIN3a U MHTEPIPETALUU
uHbpopManud ¥ WHOOPMALIMOHHBIE  TEXHOJOTMW [  BBIOJHEHUS  3ajad
npodeccHoHaNbHON e TETbHOCTH.

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

OK 07. ConeiicTBOBaTh COXPAHEHUIO OKPYXAIOLIEH CpPEIbl, PECYpPCOCOEPEKEHUIO,
NPUMEHATh 3HaHUS 00 W3MEHEHMM KIMMaTa, MPUHIUIBI OepexIIMBOrO MPOU3BOCTBA,
3¢ (hHeKTUBHO ACWCTBOBATH B UPE3BHIYAMHBIX CUTYAIIHAX.

B pesynbpTare ocBOEHUS JUCHUIUIUHBI O0YYaIOIIUICS JOJKEH 3HATD:

— CUCTEMY XUMHUYECKHX 3HAHUM, KOTOpAasl BKJIOYAET: OCHOBOIIOJATaroILIUe
MOHATHUS (XMMHUYCCKHI SJIEMEHT, aTOM, 3JICKTpOHHAas o0ojiouka aroma, S-, -p, d-
AIEKTPOHHBIE opOuTanu aTOMOB, VOH, MOJIEKYIa, BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHHS, XUMHUYECKasl CBSI3b, MOJIb, MOJISIPHAs
Macca, MOJISIpHBI 00beM, YTIIEPOJIHbIN CKeleT, (YHKIMOHAIbHAs TPYIINa, pajuKall,
H30MEpHUs, U30MEPhI, TOMOJIOTHYECKUM PsiJl, TOMOJIOTH, YTIE€BOIOPOIbI, KUCIOPOI- U
a30TCoJZEpXKaIlle COCIUHEHUS], OMOJOTMYECKHM AaKTUBHBIE BeliecTBa (yTieBO/IbI,
XKUpPBI, OCJIKK), MOHOMEpP, MOJHUMEDP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHbBIC
COCIMHEHUs,  KPUCTAJUIMYECKasl  pelieTKa, THUIbl  XUMHUYECKUX  pPEaKIUi
(OKUCTUTETbHO-BOCCTAHOBUTEIBHBIE, DK30-U SHJOTEPMUYECKHUE, PEAKIIUH HOHHOTO
oOMeHa),  pacTBOp,  JJEKTPOJMUTHI,  HEIJIEKTPOIMUTHI,  DJICKTPOJIUTHUECKAS
JIMCCOLUALINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOW peaKIuu,
XUMHUYECKOE PaBHOBECHE), TECOPUM M 3aKOHBI (TEOpUSI XUMHUYECKOTO CTPOCHHS
opraHnueckux  BemiectB A.M.  byrtnepoBa, Teopus  DIEKTPOIUTUYECKOU
JIycconuanuu, nepuoandeckuii 3akon .M. Meneneera, 3aKOH COXpaHEHUSI MAacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK XUMHUHU, (HAKTOJIOTMUYECKUE CBEACHUS O
CBOMCTBaX, COCTaBe, IOJYYCHMHM U O€30MaCHOM HCIOJIL30BAaHUU BAKHEHIIIMX
HEOPTaHWYECKUX U OPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON JEATEITHLHOCTH
YEJI0BEKa;

- 0 XMMHYECKOU COCTABIISAIOLIECH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU
XUMUU B TIO3HAHUU SIBIICHUW TPHUPOABI, B (DOPMHUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAJIBLHOM TPAaMOTHOCTH, HEOOXOAMMOW MJIS pEIICHUS
MPAKTUYECKUX 3a7a4 U HKOJIOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPEJE;

B pe3ynbTare ocBOEHUS NMCHUIUIMHBI 00Y4aIOIIUNCS TOJKEH YMETh:
— caMocCTOsITeNbHO  (OpPMYIMpPOBaTH M AKTyaJU3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;



— BBISIBJISTh XapaKTEpHbIE MPU3HAKK W B3aUMOCBS3b M3YYEHHBIX MOHSTHUH,
MPUMEHSTh COOTBETCTBYIOUIME TOHSTUS MPU OIMMCAHUU CTPOCHHS U CBOICTB
HEOPraHMYECKUX M OPraHUYEeCKUX BEUIECTB W MX NPEBpAICHUN; BBISBISThH
B3aMMOCBSI3b XMMHUYECKUX 3HAHUN C MOHATHSMU U TIPEJCTABICHUSMH APYTHX
€CTECTBEHHOHAYUYHBIX MIPEAMETOB;

— HCMOJB30BATh HAMMEHOBAHUS XUMHUYECKHUX COCIMHEHHM MEXIyHapOIHOTO
COI03a TEOPETUYECKON U MPUKIATHON XMMUU U TPUBUAIbHBIC HA3BAHUSI BAKHEHIIINX
BEIIECTB (ITUJICH, allETUIICH, TIUIEPHH, (eHOII, (popMaTbaeTn, YKCycHas KHUCIIOTa,
[JIMIUH, YTapHbIA Ta3, YIJIEKUCHbIA ra3, aMMHaK, ramieHas HW3BeCTb, HETallleHas
U3BECTh, MHUTHEBAsI COJA M JIPYTUX), COCTAaBJIATH (OPMYJIbl HEOPTraHUYECKUX H
OpraHUYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX PEAKIUi, OOBSCHATH UX CMBICI,
NOJATBEPKAaTh XapaKTepHble XMMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU
AKCIIEPUMEHTAMHU U 3alUCSIMU YPABHEHUIN XUMUUYECKUX PEaKLUi;

— YCTaHaBIMBAaTh  MPUHAMJICKHOCTb  U3YUYEHHBIX  HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB K OMNpPEIEICHHbIM KjaccaM M TpYIaM COEIUHEHUM,
XapaKTEepU30BaTh UX COCTAB U BAXKHEUILINE CBONCTBA; ONMPEAEIATh BUABI XUMUYECKHUX
cBsi3ed  (KOBaJIGHTHasi,  WMOHHAsl,  METAJUIMYECKas,  BOJOPOJHAS),  THIIBI
KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB; KIaCCU(PUIIMPOBATH XUMUUECKUE PEAKITNH;

— TMPOBOJUTH PACUETHI IO XUMHUUECKUM (POpMyJSiaM U YPABHEHHSIM XUMUYECKUX
peakIuii ¢ UCMOJIb30BAaHUEM (PU3MYECKUX BEIUYMH, XapaKTEPU3YIOIIUX BELIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpPMAaJIbHBIC YCJIOBHS) Ta30B,
KOJIMYECTBA BEILIECTBA; UCIIOIb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS ISl TPUHATHS
pelIeHuid B KOHKPETHBIX KU3HEHHBIX CUTYyallUsAX, CBS3aHHBIX C BEIIECTBAMHU U HX
IPUMEHEHUEM

— IUIAHUPOBATh M BBHIMIOJIHATh XUMHUYECKUNU HKCIEPUMEHT (MpeBpaIieHus
OpPraHUYECKUX BEIECTB NPU HArpeBaHUM, MOJYyYCHUE OSTUJIEHA U HM3YYEHHUE €ro
CBOMCTB, KAaue€CTBEHHBbIE PEAKIIMU Ha albJIETHU[bI, KpaxMmal, YKCYCHYIO KHUCIIOTY;
JeHaTypaius OeJKOB TpU HarpeBaHWM, IBETHBIC pPEaKIMH OETKOB; MPOBOJUTH
peaKkiuu MOHHOTO OOMEHa, ONpEeNEeNsiTh CPEAy BOJHBIX PACTBOPOB, Kau€CTBEHHbIC
peakiuu Ha cynbdaT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KAaTHOH aMMOHHUS; peniaTh
JKCIEPUMEHTANIbHbIE 3a7aun 1o TemMaM «Metamisl» u  «Hemeramne») B
COOTBETCTBHUM C MpaBUJIAMHU TEXHUKU O€30MACHOCTH MpU OOpaIlieHUH C BEIIECTBAMHU
U 7a00OpaTOPHBIM OOOPYIOBAHMEM; TMIPEACTABISITH PE3YJNbTAThl XUMHUUYECKOTO
DKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX PEAKIUA W
dbopMyIUpOBaThH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

— aHAIM3UPOBATh XHMHUYECKYIO0 HWH(OpMAIMIO, TOJydaeMylo U3 Pa3HBIX
HMCTOYHHUKOB (CPEJCTB MacCOBOM nHpopMannu, ceTb UHTEepHET U ipyrue);

— BJAJETh OCHOBHBIMH METOJIaMH HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
sBJICHUH (HAOII0/IeHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJISTTUPOBAHNUE);

— co0I0/1aTh MpaBUIa YKOJOTUYECKH 11EJ1€CO00Pa3HOr0 OBEJCHHUS B OBITY U
TPYIOBOM JIESITENHHOCTH B LEJSAX COXPAHEHUS CBOETO 3JJ0POBbS U OKPYKAIOLIEH
MPUPOJIHON CPEJIbl; YUUTHIBATH OMIACHOCTH BO3/ICUCTBUS HA KUBbIE OPraHU3MBI
OTIPEJICJICHHBIX BEILIECTB, MIOHUMAasl CMBICIT TTOKa3aTeNs MPeaeIbHON JOIMYCTUMOM
KOHIICHTPAIUH.

1.4. KoimyecTBO 4YacoB HAa OCBOCHHE MNPOrpaMMbl IUCHHUIIMHBI

MakcuManbHOM y4eOHOM Harpy3ku oOydaromierocs — 72 yaca, B TOM YHCIIE:
00s13aTeIbHON ayTMTOPHOM yueOHOI Harpy3ku oOydaromierocs 72 yaca.



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCHUIJIAHBI

2.1. O0beM y4eOHOoi TUCIUINJIMHBI ¥ BUAbI Y4eOHOH padoThI

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 NPaAKTHYEeCKUE 3aHATHUS, CAMOCTOSITE/IbHAA 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 XMMHYECKHE Xumudeckuit  snmeMeHT. ATtom. Sapo  aroma,  HM30TOIBL.
MOHSATHSA H 3aKOHBI, DOnekTpoHHas 000JI04YKa. DHEPreTH4ecKHe YPOBHHU, MOJYPOBHHU.
CTpOEeHHEe AaTOMOB ATomHbBIE opOurtanu, s-, pP-, d- osgemeHTbl. OCOOCHHOCTH
XHMHYECKHX 3JIEMEHTOB | PAacCIpeleNIeHUs 3JEKTPOHOB MO OpOUTANsIM B aTroMax 3JE€MEHTOB
MEPBBIX YETHIPEX MEPHOAOB. DNEKTPOHHAS KOH(PUTYpALIUsS aTOMOB.
OCHOBHBIE XHUMHYECKHE 3aKOHBI
IIpakTH4eckoe 3ansiTHe 2 1
«OCHOBHBIC KOJINYECTBEHHBIE 3aKOHBI B XHMHU M PACUETHl TIO
YPaBHEHUSM XUMHYECKHUX PEAKIIHID.
OTHocUTEeIbHBIE aTOMHAasi U MOJIEKYJspHas Macchl. MouspHas
Mmacca. KonuyectBo BemiectBa. MaccoBasi 01 BellecTBa. 3aKOH
ABoraapo. Monspasiii 00beM ra3oB. OTHOCUTENbHASI TIOTHOCTH
ra3oB. PacueTbl TO ypaBHEHUSM XUMHUYECKHX 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 CTPOEHHUEM aTOMOBY.

Ilepuognueckasds  cucreMa  XuUMuU4eckux  snemeHtoB .M.
MenneneeBa. CBs3p nepuoanyeckoro 3akoHa u I[lepmoandeckoit
CHCTEMBl XHMHYECKMX JJEMEHTOB C COBPEMEHHOW TeOpHUEl
CTpPOEHUS  aTOMOB. 3aKOHOMEPHOCTH  H3MEHEHHUS  CBOMCTB
XUMHUYCCKUX DOJICMCHTOB, OGp&SyCMLIX HMU TIPOCTBIX U CIIOKHBIX
BEIIECTB MO TrpynnaMm u nepuoaam llepuognyeckoil CHUCTEMBI.
3HaueHHue NEepuoANYCCKOro 3aKOHa HW CHCTCMblI XUMHWYCCKUX
sneMmeHToB JI.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 HEMOJSpHAs M TOJIApHAsA, HMOHHAs,
MeTajuimueckas).  MexaHu3Mbl ~ 00pa3oBaHUs  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 (OKCU/bI, TUAPOKCUABI, KUCIOTHI, COJIN).
BemiectBa MOJEKYISIPHOTO M HEMOJEKYISIPHOIO  CTPOCHHS.
ArperaTHble COCTOSIHUS BemecTBa. Kpucrammmieckue u amopdHbie
BEUIECTBA. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HIbI
KPUCTAJIMYECKUX PELIECTOK (aTOMHAas, MOJEKYJspHas, HOHHas,
MeTaJlJIM4ecKasi). 3aBHCHUMOCTh CBOWCTBAa BEIIECTB OT THUIMA
KPUCTAJUIMYECKON pEIIETKH

IIpakTHyeckoe 3ansiTHE

«HoMeHnkiaTypa HEOpraHU4eCKUX BELIECTBY.

Pemenne  mpakTtudeckuMx — 3aJaHUl M0 KiaccU(UKalMH,
HOMEHKJIaType U XHUMHYECKUM (GopMysiaM HEOpPraHMYECKUX
BEIIECTB PA3IUYHBIX KJIaccOB (yrapHblil ras, YIJIEKUCIBIN Tas,
aMMHUaK, raiieHas U3BeCTb, HEralleHas U3BECTb, MUThEBAs COAa U
JIpyrux): Ha3BaHus BenlecTB o MexayHaponHoil (MIOITAK) win
TPUBMAJIbHON  HOMEHKJAType M  COCTaBIE€HHE  (POPMYJIBI
XUMHYECKHX BEUIECTB, ONPENEICHUE NMPUHAMIEKHOCTH K KIIAcCy.
[Touck wHpoOpManuMu 1O  HaA3BaHUSIM, MHJEHTHUPUKATOpaM,
CTPYKTYpHbIM (dopMynaMm. AHaIW3 XUMHUYECKOH HHpopmanuu,
NOJy4aeMoi M3 pa3HbIX MCTOYHHKOB (CPEICTB  MacCOBOM
uHpopmaluu, cetb HTEpHET U Apyrue)

OK 01
OK 02

1,3

Tema 1.5.
Tunbl XuMHYECKHUX peaKkiui

Copepxxanue yueOHOro MaTepuajia

Xumuyeckasi peaknus. Krnaccupukanus XUMHUECKUX pEaKlIuid B
HEOPraHWYECKOM M OpraHWYeCKOM XUMHH. 3aKOHBI COXPaHEHHUS
MacChl BEIIECTBA, COXPAHEHHUS W TPEBpALICHUS HHEPrUU MpHU
XUMUYECKUX  peakuusx.  OKHUCIUTETbHO-BOCCTAHOBUTEIIbHbBIE
peakuuu  (ypaBHEHUSI  OKHCIEHUS-BOCCTAHOBJIEHUS, CTENEHb
OKHCJICHUSI, OKHCIUTEIb W BOCCTAHOBUTEIb, OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMU B NPUPOJAE, NPOU3BOJCTBEHHBIX
npoleccax M )KU3HEACITEIIbHOCTH OPTaHU3MOB)

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  peakIuii:  9K30- W
sHAOTepMHUecKue peakiuu. OOpaTuMble peakuuu. XHMHYECKOe
paBHOBecHe. DakTOpHl, BIMSIOIMIME HA COCTOSHUE XHMHYECKOTO
paBHOBeCHsl (KOHLIEHTpPALUsl peareéHTOB WM IPOIYKTOB PEaKLUH,
nasienue, remneparypa). [lpunnun 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 XHMHUYECKOM pEaKkIUH OT
IIPUCYTCTBHUS KaTajau3aTopa Ha IPUMEpPE Pa3JIOKEHUs INEPOKCHIa
BOZIOPO/A C IIOMOUIBIO TUOKCHJIA MapraHia 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. Buabl pacTBOpOB MO COJAEPKAHMIO PACTBOPEHHOTO
BelecTBa. PactBopuMocTs. lloHSATHE O OUCHEPCHBIX CUCTEMax.
HcTruHHBIE ¥ KOJUTOMIHBIE pacTBOPBI. MaccoBas J10J1s1 BEIIECTBA B
pactBope. Ilonartue o BogopomHom mokazatene (pH) pactBopa.
OnekTponuTHueckass — nuccormanus.  CunpHble W clia0bie
DIIEKTPOJIUTHI, HEANIEKTPOIUTHL. Peakiinu MOHHOTO 0OMeHa

OK 01
OK 02
OK 04
OK 07

Pa3nen 2. Heoprannueckas
XHUMHSA
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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 Qu3nyeckre CBONCTBA
MetauioB.  CriaBel  METaIOB.  DJIEKTPOXUMHUYECKHM  psifg
HalnpsHOKEHUM  METaJUIOB. XUMHYECKHE CBOMCTBA Ba)KHEUIIMX
METaJUIOB (HATPUM, KalWil, KadblUWWA, MAarHui, aqJlOMUHUH, LUHK,
XpoM, JKene3o, MeAb) U HX coenuHeHui. OOmue crnocoob!
nosyueHus: MeTayuioB. [IprMeHeHne MeTallsioB 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). XMMHUYECKUE CBOWCTBA M INPUMEHEHUE BAKHEUIIUX

OK 01
OK 02
OK 04




HEMETAJUIOB (TaJIOTEHOB, Ccepbl, a3zoTa, ¢ocdopa, yriepoga u
KPEeMHHUsI) U WX COEJAMHEHHUH (OKCHIOB, KHCIOPOJCOIEPIKAIIUX
KHCJIOT, BOJOPOAHBIX coeauHeHuit). I[lpuMeHeHne BaKHEHUIIUX
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 Pa3JIMYHBIM KJlaccaM. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB
MPOCTHIX BEIIECTB, BOJOPOAHBIX COCAUHEHUH, BBICIINX OKCUAOB 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 MOJYYEHUM HOBBIX BELIECTB M MarepuayioB. Teopus
CTpOEHHMsl OpraHnyeckux coenuHeHudi A.M. bytneposa, eé
OCHOBHbIE TOJIOKeHUSA. CTPYKTypHBIE (OPMYJIBI OpPraHUYECKUX
BeulecTB. ['omonorus, wu3zomepus. XuUMHUYECKas CBSI3b B
OpraHMYECKUX COCIUHEHUSX: KpaTHbIE CBS3H, G- U TT-CBSI3U.
[lpencraBienne o KiaaccU(UKAUM OPraHUYECKUX  BEILECTB.
Homenknarypa opraHmdeckux COeAMHEHUN (CUCTeMaThyecKas) U
TPUBUAJIBHBIE HAa3BaHUs BAXKHEHIIMX IIPEICTAaBUTENEH KJIacCOB
OpraHMYECKUX BEIIECTB

IIpakTH4yeckoe 3aHATHE

«HoMeHkIaTypa OpraHMuecKuX BELIECTBY.

OznakomieHnne ¢ oOpa3laMd  OpPraHMYECKUX  BEIIECTB U
MaTrepuajaMM Ha HMX OCHOBE, MOJICIMPOBAHUE  MOJIEKYII
OpraHUYECKUX BEIIECTB, HabJro1eHne u OIKCaHue
JIEMOHCTPAIIMOHHBIX OMNBITOB IO MPEBPAILEHUIO OPraHUYECKUX
BEIIECTB MPU HarpeBaHuu (IUIaBlIEHHE, OOYIJIMBaHUE U TOPEHHE).
CocraBieHrue TMOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (QOpMyI
OpraHMYECKHUX BEIIECTB OTIENbHBIX KJIACCOB, HCIONB3Yd HUX
Ha3BaHUS [0 CHUCTEMAaTHYECKOH M TpPHUBHAIBHOM HOMEHKJIAType
(3THIIEeH, aleTWiIeH, THIEepUH, GeHo, GopMaabIeTrua, YKCyCHas
KHCIIOTa, ULuH). Pacdetsl npocreiimeii GopMysl opraHnuecKon
MOJIEKYJIbI, HCXO/I U3 AJIEMEHTHOTr0 cocTana (B %)

OK 01

Pasnen 4. YrieBoaopoanbl

Tema 4.1.

Conep:kanue yueOHOro MmatepuaJja
[IpenenbHbie  yrineBoaoOpoabl (aJIKaHbI): COCTaB W CTPOCHHE,

OK 01




YriaeBoaopoasl U UX
NPHPOJHBbIE HCTOYHUKHU

TOMOJIOTUYECKUI psAA. MertaH UM 3TaH: COCTaB, CTPOCHHE,
bu3MYecCKue W XMMHYECKHE CBOMCTBA (peaKIMu 3aMEIICHHS |
TOpPEHHsI), TOJIYYCHUE ¥ MPUMEHEHHE.

Conep:kanue yueOHOro MmarepuaJja

HenpenenbHble yriaeBo1opo/ibl (aIKEHBI, alTKAMCHBI, AJIKHHBI).
AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUU psiA. DTHIEH U
NPOIMWICH: COCTaB, CTPOCHHE, (UINICCKUE U XUMHUYCCKUE
CBOIiCTBa (peakuuu TUIPUPOBAHUS, raJIoreHUPOBAHMUS,
TUApATAlli, OKHCICHUS W TMOJMMEpPHU3allK) TOJNydeHUuEe |
MIPUMEHEHUE.

Ankanuensl: OyramumeH-1,3 u wmeTmwiOyraauweH-1,3, XuMUYecKoe
CTpOEHHE, CBOMCTBA (peakKi[ysl MOJUMEPH3AIIUK), IPUMEHEHHE (ISt
CUHTE3a IPUPOTHOTO U CHHTETHYECKOTO KaydyKa U PE3HHBI).
AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOECHHS, TOMOJIOTHUECKUN P,
AUETHIICH: COCTaB, XUMHUYECKOE CTpoeHHe, (u3uueckue u
XUMHUYECKHE CBOIiCTBa (peakuuu TUAPUPOBAHUS,
TaJIOTCHUPOBAHMS,  TUApPATAIlMd  TOPCHHs), IMOJIydeHHUE U
npuMeHeHne (MCTOYHHMK BBICOKOTEMIICPATYPHOTO IUTAMEHH IS
CBapKH U PE3KH METAJLIOB)

Conep:xanue yueOHOro MaTepuasa

ApomaTthyeckre YrieBojoponabl (apeHbl). bBeH3om u  TONyOI:
COCTaB, CTPOEHHUE, (pU3NUECKHe U XUMHUECKUE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), MOJyYE€HUE U IPUMEHEHHUE.
Tokcu4HOCTh apeHOB (BIUsIHUE OCH30Jla Ha OPTaHW3M YEIOBEKA).
['eHeTnyeckas CBsI3b MEXIY YIVIEBOJAOPOJAMH, MPUHAIICKALTUMU
K pa3JIM4YHbIM KJIaccaM.

[IpupoaHble HMCTOYHUKM YIIIEBOIOPOAOB. IlpupoaHslii raz u
nomnytHele HedTsHbIe ra3el. Hedh 1 e€ npoucxoxaenune. CrocoOsl
nepepaboTku  He(pTU: TEeperoHka, KpPeKUHr (TepMHUYECKUH,
KaTaJuTHaeckuit), mupoaus. [IpoaykTel mepepaboTku HedTH, HX
pUMEHEHNE B MIPOMBIIIIJIEHHOCTH
U B ObITy. KaMeHHBIH yroJib M IPOJYKTHI €ro nepepaboTKu

OK 02
OK 04

Paszpgea S.
Kucaoponoconepxamue
OpraHuyecKme coeiMHeHUs!
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Tema 5.1.
Cnuprbl. @eHoJa

Conep:xanue y4eOHOro MaTepuasa

[IpenenbHble OMHOATOMHBIC CHUPTHI (METAHON W ATAHON):
cTpoeHHe, (U3MYECKHEe U XUMHUYECKHE CBONCTBa (peakiuu C
AKTUBHBIMH  METAJUIAMH,  TaJIOTEHOBOJOPOJaMH,  TOPEHUE),
MMPUMCHCHHUC. BOILOpOIIHBIe CBA3U MCXKJAY MOJICKYJIdMH CIIMPTOB.

OK 01
OK 07




PuU3HOJI0ruYecKoe NEHCTBUE METaHOJIa W 3TaHOJa Ha OPraHu3M
4eJI0BEKA.

MHOTroaToMHbIE CIIUPTHI (ITUICHIJIMKOIb U TIIMIEPHH): CTPOCHUE,
¢u3nueckue M XUMHYECKHE CBOMCTBAa (B3aMMOJEHCTBHE CO
HIETOYHBIMU MeTallJIaMH, KauecTBEHHasi  pPeaKIIHs Ha
MHOroaToMHble  cnuptThl). Dusnosormyeckoe AelWcTBUE Ha
opranusM uesnoseka. [I[puMeHeHme riuiepruHa U STUICHIJIUKOJIS.
®enon. CrpoeHue MOJICKYIbI, (U3UYECKHE H XUMUYECKUE
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

Anpaerunipl U KeTOHBI ((hopManbAerui], aneTaibAeTui, aleTOH):
CTpoeHue, (Qu3nuecKkue W XHUMHUYECKHE CBOWCTBA (peaKiuu
OKHCJICHHS W  BOCCTAHOBJICHMS, KAUECTBEHHBIC  PEAKIIHH),
[OJIy4Y€HUE U IPUMEHEHHE.

OaHOOCHOBHBIE MpefieNibHbIe KApOOHOBBIE KUCIOTHI (MypaBbUHAS U
YKCYCHast KHUCIIOTBI): CTpOCHHE, (HU3UYECKHE € XHUMHUYECKHE
cBoiicTBa (0OIIME CBOMCTBAa KHUCIOT, peakius >TepuduKanun),
nojiyueHue u npumeHeHue. CTeapuHOBas U OJIEMHOBAsl KHUCIOTHI
KaK IPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblila KaK COIU
BBICHINX KapOOHOBBIX KHCIIOT, KX MOIOIIIEEe JCHCTBHE.

CnoxHble >(QUpPBl Kak MPOU3BOJHBIE KAapOOHOBBIX 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-, IU- H
nonucaxapuzasl). [7moko3a —  mpocTeduii  MOHOCaxapun:
0COOEHHOCTH CTPOCHHUSI MOJIEKYJIbI, (PU3MUECKUE U XUMHYECKHE
CBOMCTBa TJIIOKO3bI (B3amMojeiicTBue ¢ rumpokcuaoMm menu (l1),
OKHCJIGHWE aMMHAuHBIM pacTBOpoM okcuga cepebpa (),
BOCCTAHOBJIEHHE, OpOKE€HUE TIIIOKO3bl), HAXOXJACHUE B MPHUPOJE,
npUMEHEeHHe TJIIOKO3BI, Ouosiornueckas poib B
JKU3HENIESITENIbHOCTH OpraHusma yenoBeka. @otocunre3. Opykrosa
KaK U30Mep TIIOKO3BI.

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

[Tonmucaxapuapl: Kpaxmal U LEIUII0J03a Kak I[PUPOJHbBIE
nonumepsl. CTpoeHue Kpaxmalla M IeJUIION03bI, (PU3WYEeCKHe 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 HOMEHKJIATYypa, XHUMHYECKHE
CBOWCTBA, CIIOCOOBI MOIyYEHHs CIIUPTOB U (PEHOJIOB, KApOOHOBBIX
KHUCIOT U 3(QHUPOB, AIbJAECTHUAOB U KETOHOB. COCTaBICHHE CXEM
peakuuii (B TOM UHCIEe TO MPEAJIOKEHHBIM  IIETOYKaM
NpPEBpalliCHUH),  XapaKTepU3YIOIIUX  XUMHMUYECKHE  CBOIcTBa
KHCJIOPOIOCOICPIKALINX OPTaHUYECKUX COCTUHEHUI

OPraHu4YCCKUuX

IIpakTH4yeckoe 3aHATHE

«Xumuueckue W (PU3MYECKHUE CBOWCTBA KHUCIOPOIOCOACPKAIIUX
OpPTaHUYECKUX COCIUHEHUS.

[TpoBeneHne, HaOMIOIEHUE ¥ ONMHCAHHWE JICMOHCTPAIIMOHHBIX
OTIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIUU OJTHOATOMHBIX
cniupToB (okucieHue taHona okcuaoM Meau (I1)), MHOroaToMHBIX
cnupToB (B3auMojeicTBue ruiepuna ¢ ruapokcuaom meau (I1)),
ampACTUIOB  (OKHCICHHME AaMMHUAYHBIM  pPacTBOPOM  OKCHJA
cepebpa(l) u rumpokcuaom meau (1), B3anmoelicTBre Kpaxmaia ¢
MOJIOM), U3YYCHHE CBOMCTB PacTBOPa YKCYCHOM KHUCIOTHI

OK 01
OK 02
OK 04

Paznen 6. A3oTcoaepkamme
OpPraHuYecKue coeIMHEeHHUs

Tema 6.1.
AMMWHBI.
AMHMHOKHCJIOTBI.
benku

Conep:xxanue yueGHOro MaTepuasa

AMUHBI: METWJIIAMHUH — TPOCTEHIINH MpeACTaBUTENb AMUHOB:
COCTaB, XHUMHYECKOE CTPOCHHE, (HU3MUECKHEe W XHUMHUYECKHE
CBOWCTBA, HAX0XKJIEHHE B IPUPOJIE.

AMUHOKHCIOTBl Kak aM(pOTEepHblE OPraHUYECKHUE COEAMHEHUS.
dusnyuecKkue U XMMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha MpUMepe
rimiHa). bronornyeckoe 3HaueHNEe aMUHOKUACIIOT. [lenTr b
benku kak mnpuponHble mnonuMmepsl. llepBuuHas, BTOpUYHAs U
TpeTU4YHasi CTPYKTypa OenkoB. XUMHYECKHE CBOWMCTBAa OEIKOB:
THJIPOJIN3, JCHATypalus, KaUeCTBEHHbIE peakIMy Ha OeJIKH

IIpakTuyeckoe 3anHsiTHe

«CBoiiCTBa a30TOCOAEPIKAINX OPraHUUECKUX COSAUHEHUI.
®dusnyeckue W XUMHUYECKHE CBOWCTBA aMHUHOB (pEakiu C
KHCJIOTaMU M TOPEHHS) U aMMHOKHCIOT (Ha MpUMEpPE TIIUIMHA).
HaOnronenne u  omMcaHue  JEMOHCTPALIMOHHBIX  OIBITOB:
JIeHaTypanus OeJIKOB MPU HarpeBaHUH, IBETHBIE PEaKIK OeTKOB

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
OCHOBHBIE TOHATHS XUMHUH BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/If/’IZ
MOHOMEp, HOJIMMED, CTPYKTYpHOE 3BEHO, CTEIEHb
NOJIMMEpU3ALUH, CpedHsss MoJeKyispHas Macca. OCHOBHbIE
METOABl ~ CHHTE3a  BBICOKOMOJIEKYJSIPHBIX  COCAUHEHHH  —
MnoJIMmMepur3alunsa v NOJMKOHACHCA .
O3HakomiieHHe C oOpa3llaMu MPHUPOJIHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IUIACTMAcC, KaydyKOB: IUIaCTMAacchl (TIOJIMITHIIEH,
HOJIUIPOINIEH, HOTUBUHUIXIOPU], TIOJIUCTUPOI); HATYPAIbHBIA U
CUHTETHUYECKHE Kaydyku (OyTaJueHOBBIN, XJIOPOIPEHOBBIA U
W30MPEHOBBII); BOJIOKHA (HATypaJibHbIC (XJIOMOK, IEPCTh, MIENK),
HCKYCCTBCHHBIC (aHeTaTHOC BOJIOKHO, BI/ICKO3a), CHUHTCTHYCCKHUC
(KanpoH M JIaBcaH)
Pa3nea 8. Xumus B ObITy 1
NPOU3BOACTBECHHOU
JAeATeJIbHOCTH YeJIOBeKa
Tema 8.1. Copepxxanue yueOHOro MaTepuajia OK 01
XuMHYeCKHe TeXHoJJoruu | 1IpaBuia 5KOJIOTMYECKH Ienecoo0pa3HOro MOBEAEHHsI B OBITY U OK 02
B MOBCETHEBHOM TPYZAOBOM JEATEIIBHOCTH B LENSAX COXPAHEHHS CBOETO 370POBbS U 85 8‘7‘

U Npo¢ecCHOHATbHOMI
AeSITeIbHOCTH Ye10BeKa

OKpYKarolllel MPUPOAHOM Cpeabl, ONAaCHOCTh BO3IACHCTBUS Ha
JKUBBIE OpPraHU3Mbl OPTraHUYECKUX BELIECTB OTAEIbHBIX KJIacCOB
(yrneBomoposl, CIIUPTBHI, ¢beHobl, XJIOPOpraHU4ECKHe
MpPOU3BOAHBIC, ANBJAETHABI W Jp.), TOKa3aTrelb MPeaeiIbHO
JIOTTyCTUMOM KOHIIEHTPAIIUU U €r0 UCIIOIh30BaHUE.

Ponp xumuu B 00OeCrieYeHHUU SKOJIOTHYECKOW, IHEPreTHUYECKON WU
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH MEIUITMHBI, CO3JaHUU HOBBIX
MaTepuaioB (B 3aBHCUMOCTH OT BHJa MpodeccruoHaIbHON
NeSATeTLHOCTH), HOBBIX HCTOYHHMKOB DJHEPrUU (aJbTEepPHATHUBHBIC
UCTOYHMKU 5Heprum). [loHsATHEe O HayuHBIX MeToAaxX MO3HAHUS
BEIIECTB W XHUMHYEeCKuX peakuwit. [IpeacrtaBnenuss o0 oOmmx
Hay4YHBIX TPUHLUIAX TPOMBIIUIEHHOTO MOJYYeHHUS Ba)KHEHIIMX
BellecTB (Ha MpuMepax MPOU3BOICTBA aMMHAaKa, CEPHON KUCIIOTHI,
METaHOJIa).

XuMug U 370pOBbE  YeNOBEKa: MpaBuia  OE30MacHOTO
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MPENaparoB, ObITOBONM XHWMHUU B
MOBCEHEBHOM KU3HU




IIpakTHYeckoe 3aHsITHE

«[IpuMeHeHNEe XMMHMYECKHUX BEIIECTB M TEXHOJIOTUH C Y4eTOM
Oynyieit mpopecCHOHATBHON ACSITETLHOCTH.

Pemenne keiic-3amau Mo TeMaM: MNUIIEBbIE MPOAYKTHI, OCHOBBI
panroHaJIbHOT'O IIMTaHUA, BaKHEHIIME CTPOUTCIIbHBIC )51
KOHCTPYKLIMOHHbBIE MaTepUabl, CEJIbCKOXO03SUCTBEHHOE
MPOU3BOJICTBO, KPACKH, CTEKJIO, KEepaMHKa, MaTepuaibl s
AIEKTPOHUKHU, HAHOMAaTEPHUaJIbl, TEKCTUIIbHBIE BOJIOKHA, UCTOYHUKHU
JHEpIUy, OpraHUYECKHE 5 MUHEpAJIbHEIE ynoopenus,
JICKapCTBEHHbIE W KOCMETHYECKHE Iperaparbl, ObITOBAas XHMHS,
MaTCpHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.
3amura: IlpencraBieHue pe3yiabTaTOB pEIICHUS KeWc-3a7ad B
dbopme MUHU-TOKTaAa (AOMYCKAETCs UCIIOIb30BaHNE TpadruuecKux
Y MIPE3EHTAIIMOHHBIX MaTEPHUAJIOB)

IIpomeskyTounas arrecranus B popme 1uddepeHupoBaHHOIO 3a4era

Bcero
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3. YCJOBUS PEAJIM3ALIMU PABOYEN ITPOI'PAMMBI

3.1. TpeboBaHus K MUHMMAJIbHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrieyeHHI0 00y4eHHs MO0 JUCUHUIIIMHE
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 KPHUCTAJUIMUECKUX PEIIETOK, KOJUJIEKIIMU MPOCTBHIX M CIIOMXKHBIX
BEILIECTB; KOJUICKIIMM TOPHBIX IOPOJI U MHUHEPAJIOB; HHTEPAKTHUBHBIC MOCOOUS;
Ta0IUIIBI JEMOHCTPAIIUOHHBIE.

3.2. Uudopmannonnoe odecrnedeHune 00yueHust

3.2.1 IleyaTHbIE U JIEKTPOHHbIE U3TaAHUSA

OcHoBHBbIE yueOHbIE H3TaAHUS
1. Bopucos, A. H., Xumus : yuebnuk / A. H. bopucos, E. C. Octpormnsnos, T. b.

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

I[OHOJ'IHI/ITGJIBHBIB y‘lﬁﬁHbIe H3JaHUA

2. I'munka, H. JI., O6mas xumus. : yaeoHoe mocoodme / 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. — Mockga : KaoPyc, 2023.
— 307 c. — ISBN 978-5-406-11978-5. — URL.: https://book.ru/book/950217

4. Caenko, O. E., Oprannueckast xumus (¢ npaktukyMom) : yueonuk / O. E. Caenko.
— Mocksa : KaoPyc, 2023. — 177 c. — 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).
DJIEKTPOHHO-0U0JIMOTEeYHAs] cCUCTeMA:
6. OBC «Znaniumy
7. 9bC «PROFo6pa3oBanue»
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 npodeccuoHalbHOU nesaTelpHocTy, | ©B3aMMOIPOBEPKA,
NPUMEHHUTEIIBHO K Pa3JINYHBIM KOHTEKCTaM. ¢ TCCTUPOBAHUE,

OK 02. Ucnonp30BaTh COBPEMEHHBIC CPECTBA | ®IPAKTHYECKas paboTa
MOMCKa, aHAIM3a U UHTEpIpeTanud HHPOpMAIUN U
UH(GOPMAIIMOHHBIE TEXHOJIOTUM ISl BBIOJTHEHUS
3a/1a4 Npo(heCCUOHAIBHOU IeSITEILHOCTH.

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

OK 07. CopeilcTBOBaTh  COXPaHEHUIO

OKpY’Karouen cpensl, pecypcocOepeKeHuIo,
OPUMEHATh 3HaHUS 00 W3MEHEHWW KIMMAaTa,
MPUHLIUTIBI OepeKITUBOTO 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,
CTEIICHb OKHCJICHUS, XUMUYECKas CBS3b, MOJb,
MOJISIpHAs Mmacca, MOJIIPHBIN 00BeM,
YTJIEPOAHBIN CKeJeT, (yHKIIMOHAIbHAs TPYIINa,
paauKai, U30Mepusi, U30MEPbl, TOMOJIOTHYECKUIT
psAll, TOMOJIOTH, YTJEBOJOPOJbI, KHCIOPOA- 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
JTHACCOIMAIINS, OKHCIIMTEIIb, BOCCTAHOBUTECID,
CKOPOCTh XMMHUUYECKOW PpEAKIMH, XUMHUUYECKOE
paBHOBecHE€), TEOPUUM U  3aKOHBI (Teopus
XHMHYECKOTO CTPOCHUS OPTAaHUYECKHX BEIIECTB
A.M. bytnepoBa, Teopusi >3IEKTPOIUTUUYECKOU
IACCOLMalUM, nepuoandeckud 3akoH .U
MeHnneneeBa, 3aKOH COXPaHEHHS  Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMUH,
(haKTOJIOTMYECKHE CBEJCHUS O  CBOMCTBaXx,
COCTaBe, MOJy4YeHUN u Oe30macHOM
WCIIOJIb30BAaHUN BAKHEUIIMX HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
JeSTeIIbHOCTH YCJIOBCKA;

— 0 XUMHUYECKOU COCTaBJIAIONIEH
€CTeCTBEHHOHAYYHOW KapTHUHBI MHpA, POJIH
XUMUU B TIO3HAHWM SIBJIGHUM TNPUPOABI, B
bopMUPOBAHUU  MBIIUIEHUSI W KYJIBTYpbI
JUYHOCTH, €€ (YHKIIMOHAIBHONW TPaMOTHOCTH,
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 CBONCTB HEOPraHWYECKUX U
OPraHWYECKUX BEIIECTB M HUX MPEBPALICHUMN;
BBISIBJISAITh B3aMMOCBA3b XUMHUYECKUX 3HAHUU C
NOHATUSAMU W TPEICTaBICHUSMH  JPYIHX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

— HCIIOJIB30BATh HaMMEHOBaHHUS
XUMUYECKUX  COCAUHEHUH  MEXIYHApOIHOIO
COI03a TEOPETUYECKOW M MPHUKIAAHOW XUMHUH W
TPUBUAJIbHBIE HA3BaHUS BAXKHEHIIMX BEIIECTB
(aTHINIEH, allCTUIICH, TJIALIEPUH, ¢enon,
dbopmanipierui, YKCyCHas KHUCJOTa, [JIMIIMH,
YTapHBIA Ta3, YIIEKUCIBIA T'a3, aMMHUAK, FalleHas
U3BECTh, HETralleHas HM3BECTb, IUTHEBAs COJA U
JIPYTUX), COCTaBIATH (DOPMYJIbI HEOPTraHUUECKUX U
OpPraHUYECKUX BEIIECTB, YPABHEHUS XWMHYECKHX
peakuui, OOBSICHATH HMX CMBICI; IOATBEPKIATh
XapakTepHbIE XUMHUYECKHE CBOWCTBA BELIECTB

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

M3YYEHHBIX HEOPraHWYECKUX U OpPraHuYECKHX
BEILIECTB K OMNpPEIEICHHBIM KjaccaM W rpynmnam
COCIMHEHUM, XapaKTepuU30BaTh HX COCTaB U
Ba)KHEHUIILINE CBOMCTBA; OIPEAEIISATh BUIbI
XUMHUUYECKUX CBsI3€l  (KOBAJICHTHAsl, HWOHHAas,
METAJUINYECKAs, BOJOPOJIHAS ), THIIBI
KPUCTALNTUYECKUX peLIeToK BEIIECTB;
KJIaCCU(UIIMPOBATH XUMUYECKHUE PEAKIINH;

— TMPOBOJUTH pacyeThl MO XUMHUYECKUM
dbopmynam 1 ypaBHEHUSIM XUMUUYECKHX PEAKITUH C
UCIIOJIb30BaHUEM buznuecKux BEJIUYMH,
XapaKTEepPU3YIOIIUX BEIIECTBA C KOJIUYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOPMaJIbHBIC YCIOBHUS)
razoB, KOJIMYECTBA BEIIECTBA; 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 €ro CBOMCTB, KAYECTBEHHBIE PEAKIIMU HA
anbACTUABI, KpaXMall, YKCYCHYKO  KHCIOTY;
JeHaTypauus O€lIKOB NpPU HArpeBaHWH, LBETHHIE
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
npaBuilaMM  TEXHUKU  O€30MacHOCTH  TMpHU
oOpalleHHMH C BellecTBaMU U JIaDOpaTOPHBIM
00Opy/IOBaHUEM;  TPEIACTABISATH  PE3YJIbTATHI
XMMHUYECKOTO JKCIIepUMEHTa B (GopMe 3alucu
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
II03HAHKS BEIIECTB M XHUMUYECKUX SBIICHUU
(HabmrozeHue, U3MepeHue, DKCIEPUMEHT,
MOJICTUPOBAHUE);

— coOmojaTh  MpaBWia  DKOJOTUYECKH
1eJ1eCO000Pa3HOro MOBEACHUS B OBITY M TPYAOBOIi
NEATEIBHOCTH B LEJIAX COXPaHEHUs CBOErO
3I0POBbSl U OKPYKAIOWIEH IPUPOAHOM CpEIbI;
YUYUTBIBATh OIACHOCTHh BO3JICMCTBUS 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 OlIEHUBAHUS  Pe3yJbTATOB  BBINOJHEHUS]  3aJaHUI
OnenuBanue pe3yJabTaTOB BBINOJHEHUS 33JaHUNA TMPOMEXKYTOYHOW AaTTECTaIlH
OCYIIECTBJISIETCSI HA OCHOBE CJICYIOIIUX MTPUHIUIIOB:

—JI0OCTOBEPHOCTH OIICHKH — OIICHMBAETCA YPOBEHb C(HOPMHUPOBAHHOCTH 3HAHUH,
YMEHHM, TMPAKTUYECKOTO OIbITa, OOMUX U TNPOPECCHOHANBHBIX 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 C(HOPMUPOBAHHOCTH 3HAHWW, YMEHHH, MPaKTHYECKOTO OIbITA,
001X 1 MPOPeCcCUOHATBHBIX KOMIETEHIINI 00y4YaroInXCs;

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

—00OBEKTUBHOCTH OLIEHKU — 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 TEOPETUYECKOTO 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, HEOOXOIUMBIC IJIs
OLICHKM PE3YJIbTATOB OOYYEHUs XapaKTEpHU3YIOHIMX (OpMUpOBaHUE KOMIIETECHIIUN
IPE/ICTaBIICHbl B KOMILIEKTE KOHTPOJIbHO-0IIeHOUHbIX 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.



