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1. ObIIAAA XAPAKTEPUCTHKA INPUMEPHON PABOYEN IPOTI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIVIMHDBI « XUMMSA»

1.1. MecTo THCHMIUIMHBI B CTPYKTYpe o0pa3oBaTebHoii mporpammsl CI1O

Oo6meoOpa3oBaTenibHas JUCHUIUIMHA «XHUMUS» SBISACTCS 00SM3aTENbHOW  YaCThIO
00111e00pa30BaTEILHOrO MHKJIa 00pa3zoBaTeabHOM mporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO mno
cnenuansHocTt 40.02.04 FOpucnpynenuus.

1.2. lleau 1 nJIaHUpyeMble Pe3yJabTAThl 0CBOCHUS M CIAIIJINHbI

1.2.1. llesu 1 3a1a4M JUCHMILIIMHBI

CogepxaHuie mporpaMMbl 00111€00pa30BaTeNIbHON JUCIUILTUHBI «XUMHUSD HANIPABICHO HA
JIOCTMKEHUE CIEAYIOUIUX LeJIei:

- dbopMUpOBaHUE CHUCTEMbl XMMUYECKUX 3HAHUN KaK Ba)KHEHIIEW COCTaBISIOLICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOM JIekKaT KIIOYEBbIE MOHSATHS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XMMHUU, OCBOCHUE S3bIKAa HAYKH, YCBOCHHE U NMOHUMAaHHE
CYITHOCTH JOCTYITHBIX 00OOIICHHIT MUPOBO33PCHYECKOTO XapaKTepa, 03HAKOMIICHHUE C UCTOPUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

- dbopMHUpOBaHME W pPa3BUTHE MPEACTABICHUM O HAYYHBIX METOJAX IO3HAHMS
BEIIECTB U XUMHYECKUX PEAKIINi, HEOOXOAUMBIX JIJIsl MPUOOPETEHHSI YMEHUN OPUEHTUPOBATHCS B
MHUpPE BEIIECTB M XMUMHUYECKHUX SBIICHUH, MMEIOUIMX MECTO B MPUPOJIE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

— pa3BUTHE YMEHHMA M CIIOCOOOB MAESITENBHOCTH, CBA3AHHBIX C HAOIIOJCHHEM H
00BSCHEHHEM XMMHUYECKOTO JKCIIEPUMEHTA, COOI0IEHUEM MPaBHJI 0€30MacHOr0 OOpalleHHs C
BELIECTBAMH.

3agauu AUCHMILINHBI:

1) chopMUpOBAaTh TMOHMMAHHE 3aKOHOMEPHOCTCH IMPOTCKAHWS  XUMHUYCCKHX
MIPOLIECCOB U ABJICHHUI B OKPYXKAIOILIEH CPEeZie, a TAKKE UX CBSI3b € LIEJIOCTHONW HayYHOU KapTUHOM
MHpa U IPYTUMH €CTECTBEHHBIMHU HayKaMu;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYNbl HEOPTaHUYECKUX M OPTaHUYECKUX
BEIIIECTB, YPAaBHEHHUS XHMHUYECKUX pPEaKIHUi, OOBACHITH HMX CMBICI, HHTEPIPETUPOBATH
pe3ynbTaThl XUMUUYECKHUX IKCIIEPUMEHTOB,

3) chopmMupoBaTth HaBBIKH MIPOBEACHUS MPOCTEUIINX XUMHUYECKHX
DKCIIEPUMEHTAJIbHBIX HCCIEAOBaHUNH C COONIOJIGHHEM TMpaBHII 0€30MacHOTO OOpalleHus ¢
BElIeCTBaMU U J1a00paTOPHBIM 000PYI0BaHHUEM;

4) pa3BUTh YMEHHUS HaxXOJUTh, AHAIW3UPOBATh M UCIHOIH30BaTh HWH(MOPMAIIUIO
XUMHYECKOTO XapakTepa M3 pa3dudyHbIX HH(GOPMAIIMOHHBIX HCTOYHWUKOB, BKJIIOYAs y4eOHYIO
JIUTEepaTypy, HaydyHble MyOIMKAIUU U UHTEPHET-PECYPCHI;

5) chopMupoBaTh YMEHHS TPOTHO3WPOBATH TOCIEJICTBUS CBOCH NESITEIBHOCTH W
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB, YUUTHIBAS BO3MOXKHBIE
HKOJIOTUYECKUE U COITMATBHBIC BO3ICUCTBUS;

6) chopMUpOBaTh TOHMMaHWE 3HAYMMOCTH JOCTIDKEHUH XUMHYECKOH HayKu U
TEXHOJIOTHI JJI Pa3BUTHSl COITMATBHOM W TMPOW3BOJICTBEHHOM cep ¢ yMEHHEM IMPUBOJIUTH
MPUMEPHI UX PUMEHEHHSI B PA3TUYHBIX chepax KU3HU.

1.2.2. Ilnanupyemblie pe3yibTaThbl 0CBOEHHSI 00111€00Pa30BATEIbHOM JUCIMILIUHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocoboe 3HaueHwe oOuIeoOpa3oBaTeabHasl IUCHUIUIMHA «XUMHUS» HMEET IpHU
dopmupoBanuu u pazsutuu OK 01; OK 02; OK 04; OK 07 u IIK, mpencraBieHHBIX B
aktyanuzupoBaHHbix GI'OC CIIO no npodeccun/criennanbHOCTH.



Koa n
HAHMEHOBaHHeE
(popmupyembIx
KOMIIeTeHIN

H.]IaHl/IpyeMble pe3yJabTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mrue

III/ICIII/IH.]II/IHapHLIe

OK 01. BeiOupars
CIIOCOOBI peLIeHus
3amaq
npodeccHoHaIbHON
JeSATeITbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yJIbTAThI 10JIKHbI OTPAKATH B YACTH:
TPYAOBOr0 BOCTIMTAHHUSA:

FOTOBHOCTh K  TpPYAy, OCO3HaHHE IICHHOCTH
MacTepCTBa, TPYI0JI00ue;
TOTOBHOCTb K AKTHBHOU JESATeTLHOCTH

TEXHOJIOTUYECKOM ¥ COIMAILHOW HAIpPaBICHHOCTH,
CIIOCOOHOCTh ~ WHULMUPOBATh,  IJIAHUPOBaTb U
CaMOCTOSITEIILHO BBIMOJHATH TAKYIO JICATEIBHOCTD;
WHTEpEC K pa3MIHbIM chepaMm TpodecCHOHATHHON
JESTCIILHOCTH.

MertanpeaMeTHble pPe3yJabTAaThl J0JIKHbI 0TPAKATH:

OBJjaneHue

YHHBepCaJbHBIMHU y4eOHbIMHU

NMO3HABATEJIbHBIMU JI€HCTBUAMM:
a) 0a30Bble JIOTHYECKHUE JIeliCTBUSI:

CaMOCTOSITENIbHO (POPMYIIMPOBATH U AKTYaJU3UPOBAThH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CyHIGCTB CHHBIfI HpI/I3HaK NN
OCHOBaHUs JUId CpaBHEHHS, KilaccuDUKalMu U
00001IeHMS;

OTIPENIETIATH IENH JIeATeTLHOCTH, 33/1aBaTh MapaMeTphl
Y KPUTEPUU UX JTOCTHKEHHUS;

BBISIBIIAITH  3aKOHOMEPHOCTH U TPOTUBOPEUUS B
paccMaTpUBAEMBbIX SIBJICHUSX;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJSAM, OLIEHUBATh PUCKHU
MHOCJIENCTBUU IEITEIHLHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE AeCTBUS:

JucuMnauHapHble pe3yJbTaThl J0JLKHbBI 0TPAKATh:

ITP6 01. chopMUPOBAHHOCTh MPEICTABICHUA: O XUMHYECKOU
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOW KAapTUHBI MHUpPaA, POJIU
XUMHUHM B TIO3HAHWUU SIBJICHUM MPUPOABI, B (OPMUPOBAHUU
MBIIUICHUSI M KYJIBTYPHl JIMYHOCTH, €€ (yHKIHOHAIHHON
IPaMOTHOCTH, HEOOXOIMMOM AJIs pelIeHHs] TPAKTHIECKHX 3aa4
U OKOJIOTUYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

PO 02. BnageHue CUCTEMON XHWMHUYECKUX 3HAHMM, KOTOpas
BKJIIOYAET:  OCHOBOIIOJIATAIOIIME  MOHATHUS  (XUMHUYECKUUN
DJIEMEHT, aToOM, OJJIEKTpOHHas o0oJjoYka aroma, s-, p-, d-
JNEKTPOHHBIE OPOUTATN aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTb,
ANEKTPOOTPHULATENILHOCTb, CTENEHb OKHUCIIEHUS, XHMUYECKas
CBSI3b, MOJIb, MOJISIDHAsl Macca, MOJIAPHBIN 00BbeM, yriIepOAHbIH
ckener, (YHKIMOHAJIbHAs TIpynmna, paaukall, H30Mepus,
U30MEPBI, TOMOJIOTMYECKUN psAJl, TOMOJIOTH, YIJIEBOAOPOIBI,
KHCIIOPOJI- M a30TCOJEpIKallle COEeIMHEHUs, OUOJIOTHMYECKU
aKTHBHBIE BellecTBa (YIJIEBOIbI, JKUPbI, OEIKU), MOHOMED,
MOJIUMEP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJSPHbIE
COEAMHEHUS, KPUCTAIIMUECKasi peleTKa, THUIbl XMMHUYECKHX

peakuuii (OKHCIUTENbHO-BOCCTAHOBUTEIIBHEIE, 9K30-U
SHAOTEPMHUYECKHE, PpEaKIMH HOHHOTO OOMeHa), pacTBOp,
3JIEKTPOJINTHI, HE3JIEKTPOJIUTHI, BJIEKTPOJIUTHYECKAS
Jccouranus,  OKHCIWTENb, BOCCTAHOBUTEIb, CKOPOCTh

XUMUYECKON PEaKIUU, XUMHUYECKOE PAaBHOBECHE), TEOPUH H
3aKOHBI  (TEOpUST XUMHUYECKOTO CTPOEHUS OpPraHUYEeCKUX
Bemects  A.M. bBytiepoBa, TeOpHs 3IEKTPOJIMTHYECKOU
Juccounanuu, nepuoanueckui 3akod .M. Menneneesa, 3akoH
COXpaHEHHUsI MacCChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3BIK
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BJIQJICTh HABBIKAMU YYE€OHO-HCCIICIOBATEIILCKONW U
NPOCKTHON JIEATENBHOCTH, HaBBIKAMHU pa3peIIeHUs
npo0Jem;

BBISIBJISITH ~ MPUYUHHO-CIICACTBEHHBIE  CBS3M U
aKTyaJIM3MpOBaTh 3aj1ady, BBIIBUTATh THUIIOTE3y ¢
pellleHus, HAXOIUTh aPTYMEHTHI JUIsl JOKa3aTeIbCTBA
CBOMX yTBEP)KICHWH, 3ajaBaTh IapameTpbl U
KPUTEPUU PEIICHHUS;

aHAJTM3UPOBATh MOJYYCHHBIC B XOJIE PEIICHHS 3a1a4K
pe3yJIbTaThI, KPUTHYECCKH OLICHUBATh ux
JIOCTOBEPHOCTh, IIPOTHO3UPOBATH H3MCHEHHE B HOBBIX
YCIIOBHSIX;

YMETh TICPEHOCHTHh 3HaHWUS B II03HABATCIBHYIO U
MPAKTHIECKYIO 00JaCTH KUZHEICATCIIEHOCTH.

XUMHUH, (aKTOJIOTMYECKHE CBEACHUS O CBOICTBax, COCTaBe,
HOJYy4eHUH M 0e30lacHOM HCIOJb30BAaHMM  BAKHEHIIHX
HEOPTaHMYECKUX U OPTraHUYeCKUX BEUIECTB B OBITY U
IPaKTUYECKOH J1eATEIbHOCTH YelIOBEKa,

I1P6 03. chopMHpPOBAHHOCTE YMEHH BBISBIATH XapaKTEpHBIC
NpPU3HAKU U B3aUMOCBS3b H3YYEHHBIX IOHATUM, NPUMEHSATbH
COOTBETCTBYIOIIME TOHATHUS P OTIMCAHUH CTPOCHUS U CBOWCTB
HEOPraHMYECKUX U OPraHMYECKUX BEIECTB U UX IIpEeBpalLEeHU;
BBISIBJIATh B3aMMOCBSI3b XMMHUYECKHX 3HAHUN C MOHATUSAMHU U
IPEACTABICHUSAMH JIPYTUX €CTECTBEHHOHAYUHBIX NIPEIMETOB;
nP6 04. chopMHUPOBAHHOCTH YMEHHUW  HCIOJIB30BAThH
HalMEHOBAHUS XUMHUYECKUX COEAMHEHUN MEeXIyHapOAHOTO
COK03a TEOPETUYECKOM M NPUKIAJTHON XMMHUU U TPUBUAIbHBIC
Ha3BaHMs BAKHEWIIMX BELIECTB (3TUJICH, alleTHIIEH, INIMLEPUH,
¢beHon, Gopmanbaerna, ykCycHasl KUCIOTA, TIIHMIWH, YTapHBIH
ra3, YrJIeKUCIJbIi ras, aMMHak, TalieHas HW3BeCTb, HeralieHas
U3BECTh, NMHTHEBAs COJA W JIPYTHX), COCTABIATH (HOPMYIIBI
HEOPraHMYeCKUX U OpPraHMYECKHUX BEILECTB, YpaBHEHUS
XUMHAYECKHX pEeaKIuii, OOBSICHIATh MUX CMBICI; IMOJTBEPKIATh
XapaKkTepHbIe XUMHYECKHE CBOMCTBa BEIIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU U 3aIUCIMHU YpaBHEHUI
XUMHUYECKHX PeaKIuii;

nP6 05. chopMupoBaHHOCTP YMEHHMM  YCTaHABIIMBAThH
HNPUHAIEKHOCTh U3YYEHHBIX HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB K ONPEICICHHBIM KJIaccaM M TPYIIaM COEeIWHEHHIA,

XapaKTCpu3oBaTb HX COCTaB U BaKHEHUIIIHE CBOﬁCTBa;
ONpeaAcCIATL BUABI XUMHUUYCCKHUX CBs3EH (KOBaﬂeHTHaH, HWOHHAas,
METALIIMYCCKasd, BO,Z[OpO,Z[Ha}I), THIIBI KpUCTAITNINYCCKUX

PELIETOK BEIeCTB; KJIacCu(UIUPOBATh XUMUUECKHUE PEAKIINH;

I1P6 07. chopMUpPOBAaHHOCTh YMEHHM MPOBOJUTH PAcUeThl 1O
XUMHYECKUM (pOopMysiaM U ypaBHEHUSIM XMMHUECKHUX PEaKIHi ¢
UCTOJb30BaHUEM (U3NYECKUX BEIWYHMH, XapaKTePU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0bema
(HOpManbHbIEe  yCIIOBHSA) Ta30oB, KOJHWYECTBA  BEILECTBA,
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HCIIOJIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA A NPUHATUA
peH_IeHI/Iﬁ B KOHKPETHBIX XN3HCHHBIX CUTyallUsaX, CBA3aHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02. Ucnonb3oBath
COBpEMEHHBIC
CpeICTBa MOUCKA,
aHamM3a u
MHTEPIIpETALNH
uHpOpMaLNU 1
nH(pOpMaLIOHHBIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHUS 3a/1a4
npodeccHoHATEHOM
JesITeIbHOCTH

JIn4HOCTHBIE Pe3yJIbTaThl JOJLKHBI OTPAKATH B YACTH:

HEeHHOCTH HAYYHOI0 MO3HAHUS:

— ¢(hopMUPOBAaHHOCTb MHUPOBO33PEHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKd M OOILIECTBEHHOW NMPAaKTUKHU, OCHOBAHHOTO Ha
JMajore KyJlbTyp, CHOCOOCTBYIOIIEIO OCO3HAaHUIO
CBOET0 MECTa B IOJUKYJIbTYPHOM MHPE;

— COBEpIICHCTBOBAHUE SI3BIKOBOM W  YHUTATEIbCKOU
KyJbTYpbl Kak CpeACTBa B3aUMOJCHCTBUS MEXIY
JIOJIbMU U NT0O3HAHUS MUPA.

MeTanpeaMeTHbIe Pe3yJbTaThl J10JAKHbI 0TPAXKATH:

OBinanenue YHHBEPCAJIbHBIMH Y4eOHBIMU

MO03HABATEJILHBIMH JAeliCTBUSIMU:

B) padora ¢ undopmanmeii:

— BIAJETh HAaBBIKAMM IMOJy4YeHHs UHGPOpMaLUU U3
VUCTOYHUKOB  Pa3HbIX  THUIIOB,  CAaMOCTOSITEIBHO
OCYIIECTBIISATh TOUCK, aHalIW3, CUCTEMaTU3alHUI0 U
UHTEpHpeTalnio MH(OPMAMK pa3IUYHBIX BHJIOB U
dbop™m mpecTaBIeHUS;

— €O03/aBaTh TEKCTHl B Pa3lIMYHbIX (popMaTax ¢ y4yeTom
Ha3HaueHUs HMHQOpPMaLUM M LEJIeBOH ayJUTOpPHUH,
BbIOMpas ONTUMaJbHYIO (OpMYy TMpEACTAaBICHUS U
BU3YyaJIU3alIH;

— OLIEHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(pOpMallii, €€ COOTBETCTBHE IMPaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpPMaM;

— BIAJeTh HaBbIKAMU PACIIO3HABAHUA U  3aAIIUTHI
uHpopManuy, UHGPOPMAIMOHHON  GE30MacHOCTH
JIMYHOCTH.

JAucnumimmHapHbie (NpeaMeTHbIE) Pe3ybTAThl U J0JIKHBI
0TpaKaTh:

IIP6 06. BiageHUME OCHOBHBIMU METOJIAMH HAYYHOTO MO3HAHUS
BEIIECTB M XWMHUYECKUX SIBIICHUU (HAONIOJCHUE, M3MEPCHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTD YMEHHI MPOBOJUTH PACUETHI 11O
XUMHYECKUM (hOpMysiaM U ypaBHEHUSIM XUMHUYECKHUX PEaKIHii ¢
UCIIOJIb30BaHUEM (DU3UYECKUX BEJIMYUH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOH CTOpPOHBI: Macchl, o0OBbemMa
(HOpMaJIbHbIE  YCJIOBHSI) Ta30B, KOJMYECTBAa  BEIIECTBA;
UCIONB30BaTh CUCTEMHBbIE XMMHUYECKHUE 3HAHUS ISl MPUHATHS
pelIeHn B KOHKPETHBIX KU3HEHHBIX CHUTYAIUSIX, CBSI3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM;

nP6 08. chopmMupoBaHHOCT, yMEHUW IUIAHUPOBATH U
BBIMOJHATh ~ XMUMHYECKUH  DKCIEPUMEHT  (MIpeBpalIeHUs
OpPraHWYECKUX BEIIECTB IIPHU HarpeBaHUU, TIOJYUCHHUE dTUJICHA U
U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLIUU Ha allbJICTUbI,
KpaxMajl, YKCYCHYIO KHCJIOTY; JEHarypaiusi O€JIKOB TIpH
HarpeBaHUM, LIBETHBIE PEAKIMH OEJNKOB; MPOBOJUTH PEAKIUU
HOHHOTO OOMEHa, OMNpeNeNsITh Cpeay BOJHBIX PacTBOPOB,
KayeCTBEHHbIE PEaKIMu Ha cyibdaT-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATHOH aMMOHUS; PEeIIaTh JKCIEPUMEHTATbHBIC
3amauu 1o reMaMm "Mertamsl" u "Hemeramisl") B cOOTBETCTBUM
C TpaBWJIaMH TEXHUKHA OE30MaCHOCTH TIPH OOpaIeHUH C
BEIIECTBAMH U JIA0OPaTOPHBIM 000PYIOBAHHUEM; MPEACTABIATH
pe3yabTaThl XHMHYECKOTO JKCIepuMeHTa B (opme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid u (QopMyIHpoBaTh
BBIBOJIbI HA OCHOBE DTHX PE3YJIbTATOB;

P66 09. cdhopMUPOBAHHOCTH YMEHHS  aHAJIU3UPOBATH
XUMUYECKYI0O  HMHPOpMAlMIO, TOIyd4aeMyl H3  pa3HbIX
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MCTOYHUKOB (CPEACTB MacCcOBOM MHpOpManuu, ceTb IHTepHET U
Apyrue).

OK 04. O¢ddexruBHO
B3aUMOICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

JIMYHOCTHBIE Pe3yJIbTAThI 10JIKHbI OTPAKATH B YACTH:

rPaKIAHCKOTr0 BOCIIMTAHUSA:

— TOTOBHOCTb BECTU COBMECTHYIO JICSITECIIBHOCTH B
WHTEpecax rpakIaHCKoro oOIIeCTBa;

— YyMEHUE  B3aUMOJCICTBOBAaTh C  COLMAJIbHBIMU
WHCTUTYTAaMH B COOTBETCTBUU C UX (YHKIUAMHU H
Ha3HAUYCHUEM.

MeTanpeamMeTHblie pe3y/bTaThl J0JKHbI OTPAKATH:

OBjajleHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH

JeHCTBUSAIMU:

0) coBMeCTHas 1eITeJIbHOCTD.

— TOHUMATh U UCNOJB30BaTh IPEUMYIIECTBA KOMaHHOU
Y MHAUBHUIYabHON pabOTHI;

— TIpUHUMATh 1M COBMECTHOH  JI€ATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHHUPOBATH ACHCTBUA MO €€
JTOCTH)KEHUIO: COCTaBJIATH JIa"H IeWCTBHUM,
pacupenensaTb poJid C Yy4eTOM MHEHUH YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOU paOOTHI.

OBjiaseHue  YHUBEPCAJIBHBIMH  PeryJATHBHBIMH

JeHCTBUSIMM:

r) NPpUHATHE ce0s M APYrUX JI0Jei:

— TPUHUMATh MOTHBBI U APTYMEHTHI JIPYTUX JIOJEH TTPH
aHaJIN3€ PE3YNbTATOB JICATEIBHOCTH;

— TIIpU3HaBaTh CBOE MpaBO U MpaBO APYrUX JIOAEeH Ha
OIINOKH,

— pa3BHBaTh CIIOCOOHOCTh TMOHUMATh MHP C TO3HUIIHH
JIPYTOTo YeioBeKa.

I[I/ICIII/II[.]'[I/IHapHLIe (npeuMeTHme) pe3yjJbTaTbl U A0JKHbI

0TpPaKaTh:
P66 08. chopMupoBaHHOCT, yMEHUW TUIAHUPOBATH W
BBIIIOJIHATh ~ XUMHUYECKUH  SKCIIEPHUMEHT  (IIpeBpalleHUs

OpPraHWYECKUX BEIIECTB IIPHU HarpeBaHUU, MOJYUCHHUE STUJICHA U
U3YyYEHHE er0 CBOMCTB, KaUeCTBEHHbIC PEaKIIMK Ha ajbJACTUIbI,
KpaxMmaji, YKCYCHYIO KHCIOTY; JIeHaTypamusi O€JIKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKIMH OEJIKOB; MPOBOJIUTH pPEAKLUU
MOHHOTO OOMEHa, OIpeAeNATh Cpely BOAHBIX PaCTBOPOB,
KayeCTBEHHbIE PEaKIUu Ha cyibdaT-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KAaTHOH aMMOHUS; PEIIaTh 3KCIEPUMEHTAIbHBIC
3amaun o TeMaM "Mertamibl" u "HemeTanns") B COOTBETCTBUU
C TpaBWJIaMH TEXHUKHA OE30MaCHOCTH TIPU OOpaIIeHUH C
BEIIECTBAMH U JTAOOPATOPHBIM 000PYAOBaHUEM; MPEACTABIATh
pe3yabTaThl XHMMHMUYECKOTO SKCIepUMeHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid u QopMyIHpoBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YJIHTATOB.




OK 07.
CopelicTBOBaThH
COXpaHEHUIO
OKpY>KaroIlen cpespl,
pecypcocOepexeHmIo,
MPUMEHSTh 3HaHUSI 00
W3MCHECHUU KIIUMaTa,
TIPUHIIMIIBI
OepexKIMBOTO
MIPOU3BO/ICTBA,

3P PEKTHBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

JIN4HOCTHBIE pPe3yJdbTaThl J0JI’KHBI OTPAKATh B YaCTH:
IKO0JOIrH4e¢CKOro BOCriiTaHus :

C()OPMUPOBAHHOCTh  JKOJIOTUYECKOW  KYIBTYPHI,
MOHUMAHUE BJIUSHUSA  COLMAIBHO-?)KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHME MPHUPOJHON U COLMATBLHOU
Cpelibl, OCO3HaHME  TIIOOAJBHOTO  XapakTepa
9KOJIOTHYECKUX MPooIIem;
IUIAHUPOBAaHME U  OCYILIECTBIIEHUE
OKpYyXarollled cpele Ha OCHOBE
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;
AKTUBHOE HEMpUATUE NCHCTBHUM, MPUHOCSIIUX BpPE.
OKpYXKarolle cpene;

yMeHUe MIPOTHO3UPOBATH
HKOJIOTUYECKUE  TOCIECTBUS
NEeNCTBUH, PEIOTBpAILLATh UX.

ICUCTBUI B
3HaHUA LeJen

HeOJIaronpusTHHIE
HPEANPUHAMACMBIX

MeTaHpe)IMeTHbIe pe3yJbTaThbl J0JKHBI OTPAKATDL:

OBJ1aieHne

YHUBepPCAJbHBIMH y4eOHbIMHU

MO3HABATEJbHbIMHU JAeliCTBUSIMM:
B) padora ¢ nHpopManmei:

UCIIONIb30BAaTh  CpelicTBa  HMH()OPMALMOHHBIX U
KOMMYHMKAIIUOHHBIX ~ TEXHOJIOTUH B  pELICHUU
KOTHUTHBHBIX, KOMMYHHMKaTHBHBIX u

OpraHM3aIMOHHBIX 33/1a4 ¢ COONII0IEHNEM TpeOOBaHUN
SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TUTHEHHI,
pecypcocOepexeHns, MPaBOBbIX W ITHYECKUX HOPM,
HOPM HH(OPMAIIMOHHON 0€30IacHOCTH.

JAucuumimHapHble (IpeaIMeTHbIE) Pe3yJbTAaThbl M 10JKHbI
0TpakKaATh:

IIP6 01. chopMHUPOBAHHOCTH TMPEACTABICHHUI: O XUMHYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIH
XUMHUHM B TIO3HAHWW SIBJICHUW TPUPOABI, B (POPMUPOBAHUU
MBILIUIEHUS U KYJIbTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIbHOMI
rPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelICHUs MPAKTUYECKUX 3a1a
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpelie;

IIP6 10. cdopMupOBaHHOCTH yYMEHHUU COOIOATH IMpaBUIIa
9KOJIOTMUYECKH 11eJ1IeCO00pa3HOro MOBEAEHUS B OBITY U TPYA0BOI
JEATEIbHOCTH B LEJAX COXPaHEHUs CBOEro 3J0pOBbS U
OKpY>KaloIlle TMPUPOJHOM Cpe/bl; YYHUTHIBATH OIACHOCTH
BO3JICHCTBUS HA JKUBBIE OPraHU3Mbl OINPEICICHHBIX BEILIECTB,
MOHUMAasi CMBICI IIOKa3aTeyid MPEAeIbHOM  JIOIMYCTHUMOM
KOHLIEHTpaL1u.
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2. CTpyKkTypa H cojiep:kaHue 0011e00pa3oBaTeIbHON AU CHUILIMHBI

2.1. O0beM JUCHUIIMHBI H BUbI Y4eOHOH padoThl

Buj yueOHoi1 padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl 0011e00pa3oBaTeIbHOM

39
U CHHIITHHBI
BT. 4.:
TEOpETHYECKOe 00yUeHne 22
paKkTUYecKoe 00ydueHue 17

IIpomeskyTouHas aTTecTaAUMS
2 cemecTp

HuddepennmpoBanHbIi

3a4€CT
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2.2. TemaTn4ecKkuii IJIaH 1 coaecpskaHue NUCHUIJIUHDBI

HanmenoBanue
pa3iesioB U TeM

Coaepixanue yueOHOro MaTrepuasa (0CHOBHOe U NpPo¢ecCHOHAJIBHO OPUEHTHPOBAHHOE),
J1a00paToOpHbIe M MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOAYJIb

O0LéM
4acoB

dDopmHpyeMble
KOMIIeTCHIIUH

Coaep:xaHue yueOHOIro MaTepHuaJia

Cemectp 1

Paznen 1. TeopeTnueckue 0CHOBbI XUMHH

10

Tema 1.1.
OCHOBHBIE
XAMUYECKHE ITOHITHUS
U 3aKOHBI, CTPOCHHUE
aTOMOB  XHMMHYECKHX
9JIEMEHTOB

Copep:kaHue y4eOHOTro MaTepuaia

15

XuMHU4YECKUH dNIeMeHT. ATOM. SIIpo aToMa, H30TONBL. DJICKTPOHHAS 000JI0YKa. DHEPTreTHICCKIE
YPOBHH, MOJYyPOBHU. ATOMHBIC OpOHTaNH, S-, P-, d- 31eMeHTbl. OCOOEHHOCTH paCIpeIeIICHHS
AJIEKTPOHOB MO OpOUTANAM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHAS
KoH(puryparus aroMmoB. OCHOBHBIE XUMHUECKHUE 3aKOHBI

IlpakTH4yecKkue 3aHATHSA

[Ipaktuueckas padora Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHH M PACUETHI IO
YPaBHEHUSAM XUMHUECKUX PEAKIIUI».

OTHocuTeNnbHBIE ATOMHAsE U MOJIEKYJIsipHas mMacchl. MonsipHast macca. KosnnuecTBo BeliecTsa.
MaccoBast fons BemiecTBa. 3akoH ABorajapo. MomsipHblii 00beM ra3oB. OTHOCHUTENIbHAS
IUIOTHOCTD ra30B. PacueTsl 10 ypaBHEHUSAM XMMHUECKUX PEAKIMH C UCIIOJIb30BAHUEM MacCOBOM
JIOJIU BEIIECTBa, 00beMa (HOpMabHbIE YCIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA

0,5

OK 01

Tema 1.2.
[Tepuoanueckuii 3aK0H
U [Tepnoanueckas
CHUCTEMAa XUMHYECKHX
anementoB . N
MeneneeBa, ux CBA3b
c COBPEMEHHOMN
TeopHuen CTpOEHUs
aTOMOB

ConepxaHue y4eGHOro MaTepuaJjia

IIpakTHYecKHe 3aHATHA

[IpakTuueckas padota Ne2. «M3yueHune nepuogudeckiux 3aKOHOMEPHOCTEN M UX B3aUMOCBSI3U CO
CTPOECHHUEM aTOMOB.

[lepuoanueckast cucrema xumuueckux snemeHToB JI.M. MenneneeBa. CBsi3b MepruOIUIECKOTO
3aKoHa U [leproanueckon CUCTEMbl XUMUYECKUX DJIEMEHTOB C COBPEMEHHOU TEOPUEN CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTU HM3MEHEHHUS CBOWCTB XHMMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMU
IIPOCTBIX M CJIOXHBIX BEIIECTB M0 TpynnaM U nepuojam llepnoanueckoil cucreMsl. 3HaueHHE
MIEPUOJMYECKOr0 3aKOHA M CUCTEMBI XMMHMUYECKUX 3JIeMeHTOB J[.M. MeHnneneeBa B pa3BUTHH
HayKHU.

YcTaHOBIEHUE CBA3M MEXKIY CTPOCHHUEM aTOMOB XUMHYECKHX AJIEMEHTOB M NEPHOIUYECKHM
M3MEHEHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUH C IOJIOKEHUEM
[Iepnonnueckoil cucreMsl. Perienre npakTUKO-OpHUEHTUPOBAHHBIX TEOPETHUECKUX 3a/JlaHUI HA
XapaKTepu3aluil0 XUMHUYECKUX 3JIEMEHTOB «Meraminueckue / HeMeTalJIMuecKue CBONCTBA
XUMHUYECKHX DIIEMEHTOB B COOTBETCTBHM C MX JJIEKTPOHHBIM CTPOCHHEM M IIOJOKEHHEM B
IIEPUOAUYECKON CHUCTEME XUMUYEeCKUX ieMeHToB J[. M. MenzeneeBay

OK 01
OK 02
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Tema 1.3. Coaep:xkaHue yueOHOro MaTepuaJa 15 OK 01
Crpoenune  BemecTBa | CTpoeHue BeliecTBa. XMMHUYECKas CBsI3b. BUIbI XMMUYECKOW CBsI3H (KOBaJICHTHAS! HEMOJISIPHAS
u IPUPOJIA | U MOJISIpHAs, MOHHAsS, MeTaJuInyecKas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM XUMHUYECKOU 1
XMMHUYECKOM  CBsA3M. | cBs3M  (OOMEHHBIH W JOHOPHO-aKLENTOpHBIH). Bomopomnas cBs3b.  BaneHTHOCTS.
Mmoroo0pasue OnexktpooTpunareabHoCcTh. CTeneHb OKUCaeHHs. IOHbI: KATHOHBI U aHHMOHBI
BCIICCTB IIpakTHYecKHe 3aHATHA
[IpakTrueckas padota Ne3. «CTpoeHHE BelIecTBa M MPUPOIa XUMUUYECKON CBS3U».
JleMoHCTpauus Mozeled KPUCTAIUIMYECKUX DPELIETOK: MOHHOM (XJIOpHJ HaTpus), aTOMHOM 05
(rpadut u anmas), MOJEKYISIPHOU (YIICKUCIBIN Ta3, UOM), METAIUTMYECKON (HaTpuid, MarHui, ’
Menp). Pemenne mpakTudeckux 3aaHuii Ha COCTaBJICHUE DIIEKTPOHHO-Tpaduueckux (Gopmyn
3JeMeHTOB 14 nepuoaoB
Tema 1.4. Coaep:xaHue yueOHOro MaTepuaJia 15 OK 01
Knaccudukanus, Knaccupukanus Heopranuueckux BemiecTB. HoMeHKknatypa HEOpraHMYECKHMX BEIIECTB OK 02
" HOMEHKIIaTypa | (OKCHbI, TMAPOKCUBI, KHUCIOTHI, COJM). BemiectBa MOJEKYISPHOTO U HEMOJIEKYJISPHOTO
HEOPraHUYECKUX CTpoeHusi. ArperaTHble COCTOsIHUS BemlecTBa. Kpucramnueckue 1 amopdHble BemecTBa. 3akoH 1
BELIECTB [IOCTOSIHCTBA COCTaBa BELIECTBA. THUIIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOJIEKYJIsipHasi,
MOHHAs1, MeTaJuIn4ecKas). 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA KPUCTAIUIMYECKON PeIIETKU
IlpakTH4yecKkue 3aHATHSA
[IpakTuueckas padora Ne4. «HomeHkIaTypa HEOPraHUYECKUX BEILIECTBY.
Pemenne mnpakTHUecKuX 3aJaHMH MO KJIacCU(UKAIMM, HOMEHKJIAType M XUMHUYECKUM
(¢bopMysiaM HEOPraHMYECKHX BEIIECTB Pa3IMUYHBbIX KJIACCOB (YrapHbIM ra3, YrJeKHUCIbIA ras,
aMMMaK, rameHasi U3BeCTb, HeTallleHasi U3BECTh, IUTHEBAs COJa U JIPYTHUX): Ha3BaHUS BELIECTB 05
o mexayHapoanoi (MIOITAK) wnu TpuBHanbHOM HOMEHKIIATYpe U COCTaBJIEHUE (POPMYJIBI ’
XMMHUYECKHX BEIIECTB, OINpeJesIeHue MPHHAIIeKHOCTH K Kiaccy. Iloumck uHopmanum mo
Ha3BaHMSIM, HICHTUQHUKATOPaM, CTPYKTYPHBIM GopMyiiaM. AHAIIU3 XMMHUYECKON HHpOpMaIHH,
MOJTy4aeMOil M3 pPa3HbIX MCTOYHUKOB (CpeACTB MaccoBOoM mHGopmauuu, cetb VHTepHET u
Apyrue)
Tema 1.5. Coaeprxkanue y4eOHOIro MaTepuaJa 1 OK 01
Tunst XUMUYCCKHUX | XpuMudeckas peakuus. Kraccupukanus XUMHYECKHX peakuuid B HEOPraHUYECKOM u
peakuuii OpPraHMYECKON XMUMHUM. 3aKOHBI COXPAHEHMS MaccChl BELIECTBA, COXPAHEHMsI M IPEBPAIICHUS
SHEPTUU MPU XUMHUECKUX peakiusix. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKINH (YpaBHEHUS 1

OKHCJICHUA-BOCCTAHOBJICHUA, CTCIICHDb OKHCJICHUA, OKHCIIHUTCIIb u BOCCTAaHOBHTCIIb,
OKHCJIIMTCIIbHO-BOCCTAHOBUTCIIBHBIC PCEAKIIMU B IPHPOAC, IMPOU3BOACTBCHHBLIX IIPOLCCCAX U
KU3BHCACATCIIbHOCTHU OpFaHI/I3MOB)
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Tema 1.6. Copep:kaHnue y4eOHOro MaTepuaa 1,5 OK 01
Ckopocth xuMHYecKuX | CKOpOCTh PEaKLUH, €€ 3aBHCUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPHPOABI PEArUPYHOIIUX OK 02
peakuuid. XUMHMYECKOE| BEHIECTB, KOHIICHTPAIUU PEarupyroIIUX BEIIECTB, TEMIIEPATyphl W IUIOMAAN PEAKIIMOHHON
paBHOBECHE noBepxHOCTU. TernoBbie 3PPEeKTH XUMHUUECKUX PEAKLUIA: K30~ U SHAOTCPMUUECKUE PEAKIIIH. 1

OOpatuMble peakuuu. XuMHuYeckoe paBHoBecue. DakTOpbl, BIMAIOIIME HA COCTOSHHE

XMMHAYECKOTO paBHOBECHS (KOHIICHTPALMS pPEareHTOB MM MPOIYKTOB PEAKIMH, JaBJICHHUE,

temmneparypa). [Tpunun Jle [llaTense

IIpakTHyecKue 3aHATHA

[Ipaktrueckas pabora No5. «BnusHue pa3nudHbIX (HAKTOPOB HA CKOPOCTh XHMHYECKOM

peaKIum.

Pemienne mnpakTHKO-OPUEHTHPOBAHHBIX 33aJaHMM Ha aHanu3 (PaKTOpoB, BIMAIOIIMX HA

M3MEHEHHE CKOPOCTH XMMHUYECKOH peaklnu. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOM peakiuu oT | 0,5

IPUCYTCTBUS KaTajau3aTopa Ha NpUMEpE pa3JIoKEHHsI IMEpOKCHAa BOJAOPOJAa C IOMOUIbIO

IMOKCHAA MapraHiia W KaTajasbpl. PelieHue NpakTHKO-OPUEHTUPOBAHHBIX 3a/aHUi Ha

npuMeHeHue npuHuuna Jle-Illarenbe 1y HaxOXIE€HUS HANpaBJIEHUS] CMELICHHUsS PaBHOBECHUS

XUMHAYECKON PeaKIny 1 aHaIu3 (PaKTOPOB, BIMSIONINX Ha CMEIICHHE XUMHYECKOTO PaBHOBECHS
Tema 1.7. Coaep:xanue y4eOHOIro MaTepHuaJia 15 OK 01
PactBopsl, Teopusi| PactBopbl. Buabel pacTBOpOB IO COAECPKAHUIO PACTBOPEHHOI'O BellleCTBA. PacTBOPUMOCTS. OK 02
INEKTPOIIUTUYECKON [lonaTne o nUCHEpCHBIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas moiis 1 OK 04
JMCCOLIMALlMU U MOHHBIN | BeriecTBa B pacTBope. [loHATHE 0 BogopoaHOM mokasatene (pH) pacTBopa. DIeKTpoinTHIecKas OK 07
oOMeH aucconnanusi. CUIIbHbIE U Cl1a0ble 3JIEKTPOJIUTHI, HEANEKTPOIUThI. Peakiiny HOHHOTo oOMeHa

JlaGopaTopHble 3aHATHUS

JlabopaTtopHnas padota Nel «I[IpuroroBieHue pacTBOPOBY.

[IpuroroBneHre pacTBOPOB 33aHHOM MacCcOBOM J10JIel pacTBOPEHHOI'O BEIECTBA, MPOBEICHHE

peakuuii MOHHOrO OOMeHa, ONpeIeNeHre Cpelbl pacTBOpoB BemiecTs ¢ nomompio| 0,5

YHUBEPCAJIbHOIO HMHIUKATOpa (KUClas, HeHTpaibHas, ILENOo4YHasi). 3aJaHHus Ha COCTaBJICHHE

WOHHBIX peakiuii. Pemenue mpakTHKO-OPHEHTUPOBAHHBIX PACUYETHBIX 3aJlaHM HA PacTBOPEI,

UCIOJIb3yeMble B OBITOBOW M MPOU3BOJICTBEHHON AEATEIbHOCTH YeJIOBEKa
Kontpoabsnas pabora
1 CrtpoeHue BeliecTBa 1 XMMUYECKUE peakiuu (o paszaeny 1) 0,5
Pasznea 2. Heopranuueckasi xummsi 4.5
Tema 2.1. Coaeprxanue yueOHOro MaTepuaJa 3 OK 01
®us3uko-xuMuYecKre  |Metamisl. [lonoxkenne MeTawioB B IlepHOAMYECKON CHUCTEME XUMHUYECKHX DJIEMEHTOB. 1 OK 02
CBOHCTBA OCOOEHHOCTH CTPOEHHsI DJIEKTPOHHBIX 00O0JIOYEK aTOMOB MeTaioB. OOmme (usnyeckue OK 04
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HEOPTaHUYCCKUX
BCIICCTB

cBoiictBa MeTauioB. CrutaBbl METAJUIOB. DJEKTPOXUMHYECKHN PsSAJ HANPSHKEHUA METaJUIoB.
XUMHUYECKHE CBOMCTBA BaXKHEMIIMX METAUIOB (HATPUM, Kajdul, KajablUi, MarHui, allOMUHUMN,
IIUHK, XpOM, JKeJie30, MeIb) M HMX coeauHeHui. OOmme crnocoObl TMOJYYCHHS METalIoB.
[TpuMeHeHne METaJIOB B OBITY M TEXHUKE

Hewmeramnsl. [Tonoxxenune Hemetamio B [lepuoauyeckoil cucteMe XuMu4eckux snemenToB .M.
MenzeneeBa W OCOOCHHOCTH CTpPOEHHUST aromMoB. @DH3WYECKHE CBONCTBA HEMETAILIOB.
AmoTponus HEMETALIOB (Ha IpUMeEpe KUCIopoia, cepbl, Gpochopa u yriepona). Xumudeckue
CBOWCTBA U IPUMEHEHNE BAKHEUIITNX HEMETAILIOB (TaJIOT€HOB, CEphI, a30Ta, pocdopa, yriepoaa
U KPEMHHUS) M HUX COCAUHEHHUH (OKCHAOB, KHUCIOPOICOJCPKAIIUX KHUCIOT, BOJAOPOIHBIX
coenunenuil). [I[puMeHeHne BAXXKHEUIIINX HEMETAJVIOB U UX COCTMHECHUM

0,5

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHJIOB, THPOKCHUJIOB,
KHCIIOT, cojieil U ap.). ['eHeTnueckas cBA3b HEOPraHUYECKUX BEIIECTB, MPHUHAJICKAIINX K
pa3IUYHBIM KjlaccaM. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB MPOCTHIX BEILECTB, BOJOPOIHBIX
COEJIMHEHM, BHICIIUX OKCHUJIOB M TUAPOKCUIOB

0,5

IlpakTH4yecKkue 3aHATHSA

[IpakTuueckas padota Ne6. «DU3UKO-XMMUYECKHE CBOMCTBA HEOPTAHUUECKUX BEIIECTBY.
CocraBneHue ypaBHEHHW XHUMHUYECKMX pEAaKIUH C y4acTUEM MPOCThIX M CIIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMETAUIOB; OKCHJOB METaUIOB, HEMETAUIOB H
aM(OTEPHBIX JIEMEHTOB; HEOPIaHUYECKUX KUCIIOT, OCHOBaHUI M aM(pOTEPHBIX T'MIPOKCUIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérsl Macchl BemecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce WIH
00BEMY OJHOIO M3 YyYacCTBYIOIIMX B pEaKLUU BELIECTB, pacdE€Thl Macchl (00bEMa, KOIMUYECTBA
BEIIIECTBA) MPOJYKTOB PEAKLMH, €CIM OJHO U3 BEIIECTB UMEET NMpUMecu. PerieHne npakTHKo-
OpPUEHTHPOBAHHBIX 3aJaHUIl Ha CBOWCTBA, COCTaB, MOJIydeHHWE U O€30MacHOE HCIOJIb30BaHUE
BaXHEHUIIMX HEOPraHWYECKHUX BEIECTB B OBITY M MPO(heCCHOHAIbHON JAESTENbHOCTH YeJI0BEKa

Tema 2.2.
WUnentuduxanms
HEOPTaHHYECKUX
BEILIECTB

ConepxaHue y4eGHOro MaTepuaJjia

JlaGopaTopHble 3aHATHUS

JlabopaTtopHas pabota Ne2 «nenTudukaiys HeOpraHMIECKUX BEIIECTBY.

Pemenne skcrepruMeHTaIbHBIX 33/1a4 110 XUMHUYECKUM CBOMCTBAM METAJJIOB U HEMETAJUIOB, TIO
pacro3HaBaHUIO M TIOJMYYCHHIO COEJAMHEHHH METaUIOB M HEMETauioB (B3aUMOJCHCTBHE
THIPOKCH/Ia AIFOMHUHHMSI C pAaCTBOPAMH KHUCIIOT U 1Ienodei,). MneHTudukanus HeopraHndeckux
BCIIIECCTB C HCIIOJB30BAHUEM HUX (1)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX CBOﬁCTB, XapaKTEPHbIX KaYCCTBCHHBIX
peakuuii. KauecTBeHHBIE peakuuu Ha cyibdaT-, KapOOHAT- M XJIOPUI-aHHOHBI, HA KAaTHOHBI
METAJIJIOB 1 KATUOH aMMOHUA

OK 01
OK 02
OK 04
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KonTpoabnas pabdora

2 CBolicTBa HEOPraHUYECKUX BELLECTB (110 pa3ieny 2) 0,5
Pa3znea 3. TeopeTuyeckue OCHOBbI OPraHUYeCKOH XUMUM 1,5
Tema 3.1. Coaeprxanue yueOHOIro MaTepuaJia 1,5 OK 01
Knaccugukanus, IIpenmer oprannyeckoi XMMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B IIOJIYYEHUU HOBBIX
CTpOCHUE H|BELLECTB U MarepuanoB. Teopus cTpoeHHs opraHuyeckux coequHeHuit A.M. Bytieposa, e€
HOMEHKJIaTypa OCHOBHBIE N0J10KeHUsA. CTPYKTYpHbIE ()OPMYIIbl OPIraHUYECKUX BEIeCTB. [ 'oMoiiorus, u3oMepusl.
OpPraHMYECKUX BEIIECTB | XMMUYECKAs CBSA3b B OPraHUYECKUX COEIMHEHUSAX: KPAaTHBIE CBSI3H, G- U T-CBA3H. 1
IIpencraBnenue o kiaccuuKalnuy OpraHMYecKMX BellecTB. HoMeHkaTypa OpraHMuecKux
COEUHEHUI (cucTeMaTudecKas) M TpPUBHUAJIbHBIE HAa3BaHUS BAaXKHEHIIMX IpelcTaBUTENEH
KJIACCOB OPraHMYECKUX BEIIECTB
IlpakTH4yecKkue 3aHATHSA
[IpakTuueckas padbora Ne7. «HomeHKi1aTypa OpraHMuecKux BEILIECTBY.
O3nakomiieHHe ¢ oOpa3llaMyM OpraHMYeCKUX BEIIEeCTB W MaTepuajlaMd Ha HX OCHOBE,
MOJIETUPOBAHUE  MOJIEKY]l  OpraHMYECKHMX  BELIECTB,  HAOMIOJEHHWE U  ONHMCAaHME
ZIEMOHCTPAIMOHHBIX OMBITOB MO MPEBPANICHUIO OPTaHMYECKUX BENIECTB NP HATPEBAHMH| o ¢
(nnaBnenue, oOyriauBaHue U roperue). CocTaBiICHHE IMOJIHBIX M COKPAIIEHHBIX CTPYKTYPHBIX ’
GbopMy1 OpraHMYECKMX BEIIECTB OTJEJNbHBIX KJIACCOB, MCIOJb3YS MX Ha3BaHUA IO
CUCTEMAaTUYECKOM W TpPUBHMAJIBLHOW HOMEHKJIAType (STWIIEH, alleTWeH, IJIMLEpPHH, (EeHOII,
dbopmanpaeru, YKCycHas KUCIIOTa, MIMLUH). PacueTsl mpocteiinieil popMysbl OpraHMuecKon
MOJICKYJIbI, HCXOJISI U3 3JIEMEHTHOTO cocTaBa (B %)
Pasnen 4. Yriesoaopoasl 4
Tema 4.1. Coaep:xaHue yueOHOro MaTepuaJia 3 OK 01
VYranesogopoasl u  ux|IIpenenbHble yriaeBoJopo/bl (AJIKaHbI): COCTaB U CTPOEHUE, TOMOJIOTHYECKU psia. MeTaH u 3TaH: OK 02
IIPUPOJHEIE MCTOYHHMKH |COCTaB, CTPOCHHME, (PU3NYECKUE W XMMHUYECKHE CBOMCTBA (pEaKIMHM 3aMEUIeHHs] U TOpEeHus), 1 OK 04
IIOJIyYE€HUE U IPUMEHEHHE.
HenpenenbHble yriieBogopo/ibl (aIKEHbl, aIKaJAUEHbl, aJTKUHBI).
AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUN psAll. DTUIEH U MPONWIEH: COCTaB, CTPOEHHUE,
¢bu3nyecKkre U XUMUYECKUE CBOMCTBA (PEeaKIMK THAPUPOBAHMS, TAJIOT€HUPOBAHNUS, THIpaTallUH,
OKHCJICHHS U TOJIMMEPU3ALIMH) MTOJTyYeHHE U IPUMEHEHHE. 1

Ankanuensl: Oyraaues-1,3 u metmnOyranuen-1,3, XUMHYECKOe CTPOEHHE, CBOMCTBA (peakius
MOJIMMEPH3aIK), TPUMEHEHHe (IS CHUHTe3a MPUPOAHOTO M CHHTETHYECKOTO Kaydyka u

PE3UHBI).
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ANKHMHBI: cOCTaB U OCOOEHHOCTH CTPOEHHUS, T'OMOJOIMYECKHH psil. ALETHIEH: COCTaB,
XUMHAYECKOE CTpOCHHE, (U3NYECKHEe M XUMHUYECKHE CBOWCTBAa (peakuuu THUIPUPOBAHMUS,
raJJOTeHUPOBAaHUs, TMApaTallMM TOpEHUs), IOJlydeHHMe M  IpUMEHeHHe (MCTOYHHK
BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JJIsl CBAPKU M PE3KH METAJLJIOB)

Apomarnyeckue yrieBoJopozsl (apeHsl). beHzon u Tomyoin: cocraB, CTpoeHue, (pusnueckue u
XMMHUYECKHUE CBOWCTBA (peaKlMy raJlor€HUPOBaHUsI U HUTPOBAHUS), IOJyUYEHUE U IIPUMEHEHHE.
TokcuyHOCTh apeHOB (BIMsAHME OEH30/1a HAa OpPraHU3M uesoBeKa). ['eHeTnueckas CBsI3b MEXIY
YIJIEBOAOPOAAMH, IPUHAIICKALIMMHU K PA3JIMYHBIM KIIACCaM.

[TpupoaHble UCTOYHUKH YTaeBoJopoAoB. [IpupoaHslii ra3 u nomyTtHsle HeTsHbIe Ta3bl. Hed1h
u e€ mpoucxoxaeHue. CriocoObl nepepadOTKM HE(PTHU: MEpPEroHKa, KPEeKUHI (TepMHUYECKH,
KaTaluTuueckui), nuponus. IlpoaykTel mnepepaboTku HedTH, HX NPUMEHEHHE B
IIPOMBIIITIEHHOCTH

u B ObITy. KaMeHHBbIH yTroJib U IPOJYKTHI €ro nepepadoTKu

Tema 4.2. Coaep:xaHue yueOHOro MaTepuaJia OK 02
Ousuko-xumuyeckue |JlabopaTopHblie 3aHITHS OK 04
CBOMCTBA JIaGoparopnas padota Ne3 «CBoiCTBa yriaeBOAOPOIOBY.
yrjieBoaopoaoB TpuBunanpHas U MeXIyHapoJHas HOMEHKJIAaTypa, XUMUYECKUE CBOWCTBA, CIIOCOOBI MOJIYYEHUs
yrieBogopoaoB. [lonydeHue 3TUIEHa M M3YYEHUE €ro CBOMCTB. MoOJenupoBaHHE MOJIEKYN U
XMMHUYECKHX MPEBpALIeHUH yIIIeBOJOPOIOB (Ha MpUMEpe dTaHa, 3TUIIECHA, alleTHIeHa U JIp.) U
raJIOr€HONPON3BOAHBIX
Cemectp 2
Paszgea S. Kucaoponocogepxamnye oprannyecKkue coeInHeHus
Tema 5.1. Conep:xaHue yueOHOro MaTepuaJia OK 01
Cnuptsl. @enon [IpenenbHble OJHOATOMHBIE CIUPTHI (METAHOJ M 3TAHOJ): CTpOeHHe, (PU3NUYECKUEe U XUMUYECKHE OK 07
CBOMCTBa (peaklMy C aKTUBHBIMH MeTaJlJlaMH, TaJOr€HOBOJOPOJIaMHU, TOPEHHE), IPUMEHEHHE.
BonoponHeie cBsi3u Mexay MoJeKylaMHu cnupToB. DH3HONOrMYecKkoe ACHCTBHE METaHOJIA U
3TaHOJa Ha OpPraHU3M YeJIOBeKa.
MHoroaToMHbI€ CIIUPTHI (ITUICHIJIMKONb U TIMLEPUH): CTpOeHHE, GU3NUECKUE U XUMUYECKHE
CBOMCTBa (B3aMMOJECHCTBHE CO IIEJIOYHBIMU MeETaJlJIJaMH, KauyeCTBEHHas peakuus Ha
MHOTI'0aTOMHBIE CHHUPTHI). PU3NOIOTHUECKOe JeiicTBUE Ha OopraHu3M uenoBeka. [IpuMeneHue
INIMLIEPUHA U ATUJICHTJIUKOJISL.
®enon. CtpoeHue MOJIEKYbl, (U3UUYECKUE U XMMHUYECKHe CBOMCTBa (eHona. TOKCHYHOCTH
(dheHomna, ero GU3MOIOTHIECKOE ICHCTBUE HA OPTraHU3M uesoBeka. [Ipumenenue dhenona
Tema 5.2. Coaeprxanue yueOHOro MaTepuaa OK 01
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ANLOerune!.
KapOoHOBBIE KHCIOTEHI.
CnoxxHbIe 3(hUpbI

Anpnerniipl U KeToHbl ((opMalIbJerusl, aueTalbleruj, aleTOH): CTPOeHHE, (PU3NYEeCKHe U
XMMHUYECKHE CBOICTBa (pEaKkIMM OKUCIEHUS U BOCCTAHOBJIEHMS, KaueCTBEHHBIE DPEAKIIUM),
IIOJIy4YE€HUE U IIPUMEHEHHUE.

OnHOOCHOBHBIE TpeAeibHbIE KapOOHOBBIE KHCIOTHI (MypaBbHMHAasi W YKCYCHasi KHUCIIOTHI):
cTpoeHue, (uU3MYeCKHe M XHUMHUYECKHe CcBoiicTBa (oOLue CBOWCTBA KHCJIOT, pEaKLus
TepuHKaAINK), TMOMydeHHe M mpuMeHeHne. CTeapuHOBash M OJEHHOBAas KHCIOTHI Kak
IIPEJCTaBUTEIIN BBICIINX KapOOHOBBIX KMCIOT. MbljIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOILIEE JCHCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['aponn3 cioxkHbIX 3¢upos. Kupsbl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posis )KUPOB

OK 02
OK 04

Tema 5.3.
Yriuesoanl

Coaep:xaHue yueOHOIro MaTepHuaJia

VYrieBonbl: cocTaB, KiaccH(UKAIMs YyrieBoaoB (MOHO-, JU- M Mojucaxapunsl). [moko3za —
MPOCTEHIINIT MOHOCaxapHa: OCOOCHHOCTH CTPOCHHS MOJICKYNbI, (PU3MYEeCKHEe M XHUMHUYECKUE
CBOMCTBa TIIOKO3bl (B3aumojeicTBue ¢ ruapokcugom Mmeau (II), oxucnenue amMmmMuadyHbIM
pactBopoM okcuaa cepedpa (I), BoccraHoBieHUE, OpOKEHHUE TIIIOKO3bI), HAXOKIECHHE B IPUPO/IE,
NMPUMEHEHHE TJIOKO3bI, OMOJIOTMYECKas POJb B JKU3HEICSATEIHHOCTH OpraHW3Ma 4YelOBeKa.
®orocunrtes. pykTo3a Kak H30MEpP TITIOKO3bI.

Caxapo3a — mpeacTaBUTENb AUCAXapHIOB, THAPOJIU3 CaxXapo3bl, HAXOXKICHHE B IMPHUPOJE H
IIPUMEHEHHE.

[Tonmucaxapuapl: KpaxMal H IEJUTI0JI03a Kak MpUPOJHbIE moiuMepsl. CTpoeHHe Kpaxmana H
LEJITI0NIO03b], GPU3UUECKUE U XUMUYECKHE CBOMCTBA KpaxMaia (THAPOIN3, KaueCTBEHHAs peaKIysl
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3HKO-XNMHYECKIE
CBOMCTBA
KHCJIOPOAO0COIEPKAIUX
OpraHUYEeCKUX
COCTUHEHUN

Coaep:xxaHue yueOHOro MaTepuaJia

HpaKaneCKne 3AaHATHUSA

IIpaktnyeckas pabora Ne8. «HomeHkmaTypa KHCIOPOIOCOAEPKAIIMX  OPraHUYECKUX
COCIUHECHUIY.

TpuBnanpHas U MeXIyHapoJHas HOMEHKJAaTypa, XUMHUYECKHUE CBOWCTBA, CIIOCOOBI MOIYYECHUs
CHUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PUPOB, aJbAETUIOB U KETOHOB. COCTaBIIEHNE CXEM
peakiuii (B TOM YHCIIE MO MNPEAJIOKEHHBIM IEeNoYKaM MpeBpalleHHii), XapaKTepU3yOIuxX
XUMHUYECKHE CBOICTBA KUCIOPOAOCOIEPKALTUX OPraHMUYEeCKUX COSTMHEHHM

[Ipaktuyeckas pabota Ne9. «Xumuueckue U (QU3NUECKHE CBOMCTBA KHCIOPOJOCOIEpIKAIIUX
OpPraHUYECKUX COCAUHEHUS.

[IpoBenenue, HAOMIOACHHE M OMMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB,
Ka4eCTBCHHBIC pPEaKIMM OJHOATOMHBIX CHHUPTOB (OKuciaeHue staHona okcuaom memau (I1)),

OK 01
OK 02
OK 04
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MHOT'0aTOMHBIX CIIUPTOB (B3auMOJCHCTBUE TiniiepruHa ¢ ruapokcugom menu (1)), anmpaerunos
(oxucneHne amMMuauHBIM pacTBopoM okcupa cepebpa(l) u rumpokcumom wmemu (1),
B3aUMOJICHCTBUE Kpaxmaiia ¢ HOJ0M), U3YUEHUE CBONCTB PaCTBOPA YKCYCHON KHUCIOTHI

Pasnen 6. A3oTcoepkaime opranudeckne coeMHeHust 4
Tema 6.1. Copep:kanue y4eOHOTro MaTepuaa 4 OK 01
AMUHBI. AMWHBI: METHJIAMUH — IIPOCTEHIIMM NPEACTABUTEIb AMUHOB: COCTaB, XMMUYECKOE CTPOCHUE, OK 02
AMUHOKHUCIIOTBHI. (hU3UYECKHe U XUMHUYECKUE CBOMCTBA, HAXOXKCHUE B TIPUPOJIE. OK 04
benku AMUHOKHCIIOTBI KaK am(oTepHble OpraHuveckue coequHeHus. Du3nyeckrue M XUMHUYECKHUE

CBOWCTBAa AMMHOKHUCIOT (Ha INpuMepe INIHMLUHA). buonoruueckoe 3HaYeHHE AMHHOKHUCIIOT. 2

[TenTuap!.

benku kxak npupoassie nonumepsl. [lepBuyHas, BTOpuYHAs M TpETUUHAs CTPYKTYpa OENIKOB.

XUMUYECKHE CBOMCTBA OEJIKOB: I'MIPOJIN3, ACHATYpallus, KAUECTBEHHbIE pEaKlIUK Ha OeIKu

IlpakTH4yecKkue 3aHATHSA

[IpakTuueckas padora Nel0. «CBoiicTBa a30TOCOAEpKAIIUX OPTAHUYECKUX COETUHEHUIN.

dusnueckue U XMMHUYECKHE CBOIICTBAa aMUHOB (peaklMM C KUCIOTaMU U TOpPEHMs) U 1

aMUHOKHCIIOT (Ha nmpuMmepe raunuHa). Habmonenue u onuvcanue AeMOHCTPALMOHHBIX OIBITOB!

JieHaTypanus OeJIKOB IIPU HarpeBaHHUM, 1IBETHbIE PEaKlUU OEJIKOB
Paznen 7. BoicOKOMOJIEKYISIPHBIE COETNHECHUS 2
Tema 7.1. Coaeprxanue yueOHOro MaTepuaJa 1 OK 01
[TmacTMaccsl. TlpaKkTHYeCcKHe 3aHATHS OK 02
Kayuyku. Bonokna [Ipaktnueckass padora Nell. «CuHrte3, aHanu3 M KiacCU(UKALKS BbICOKOMOJIEKYISIPHBIX OK 04

COEIUHEHUIN»

OCHOBHBIE TIOHSTHS XWUMHH BBICOKOMOJIEKYIISIPHBIX COEJIMHEHHI: MOHOMEp, TIOJHMED,

CTPYKTYpPHOE 3BEHO, CTENEeHb IOJMMEpPU3aLK, CPEIHss MOJIeKyJsipHass Macca. OCHOBHBIE

METOBI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSIMHEHUH — IMTOJIMMEPU3aIUs M TOJTUKOHICHCAITHSI. 1

O3nakomiieHHe ¢ oOpa3liaMH NPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, Kay4dyKOoB:

TUTACTMACCHl (TTOJMATUIICH, TIOJIHUIIPOITMIICH, TTOJMBUHIIIXJIOPU, TTOJUCTAPOIN); HATYPATbHBIN H

CHUHTETHYECKHE Kaydyku (OyTaJueHOBBINA, XJIOPOIPEHOBBIH U H3ONPEHOBBIN); BOJOKHA

(HaTypanbHBIE (XJIOMOK, ILIEPCTh, IIENK), MCKYCCTBEHHBIE (AIleTaTHOE BOJIOKHO, BHMCKO3a),

CHHTETHYECKHUE (KaIpOH M JIaBCaH)
Kontpoabsnas pabora .
3 CTpyKkTypa 1 CBOMCTBA OPraHUYECKUX BEIIEeCTB (1Mo pasnaenam 3-7) 1
IIpodeccnonaibHO OpEHTHPOBAHHOE COJEePKaHUE (COAepKAHUE TPUKJIATHOTO MOTYJIs) 4
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Pa3znea 8. Xumus B ObITY M IPOM3BOJICTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA

o

Tema 8.1.

Xumudueckue
TEXHOJIOTHH

B IIOBCEIHEBHOM
U 1npodeccuoHaTbHON
eITEILHOCTH YeJIOBEKa

Coaep:xaHue y4eOHOro MaTepuaJia

I

[IpaBuna HKOJIOTHYECKU IE€II€COO00PA3HOT0 MOBEICHUS B OBITY M TPYIOBOM JIESITEIBHOCTH B
LENSAX COXpPaHEHHUsI CBOEro 3J0POBbS M OKpYXKaloled MPUPOJHON Cpelibl, OIMACHOCTh
BO3JICCTBUSI HA JKWUBBIE OpraHU3Mbl OPraHMYECKHX BEIIECTB OTIEIBHBIX KJIACCOB
(YyrimeBomopobl, CHHPTHI, (EHOIBI, XJIOPOPTaHUYECKHE IMPOU3BOMHBIC, AIBICTHIBI U Jp.),
MOKa3aTeNb MPeIeIbHO TOMyCTUMONW KOHIICHTPALIUK U €T0 UCIIOIb30BaHHE.

Ponp xumum B oOecriedeHUM 3KOJIOTHYECKOM, SHEPreTUUEeCKOM M MUIEBON O€30MacHOCTH,
Pa3BUTUU  MEIUIIMHBI, CO3JIaHMM HOBBIX MaTepualioB (B 3aBUCHMOCTH OT BHJA
npodeccHnoHATEHOM IeITeTbHOCTH ), HOBBIX HICTOYHHKOB YHEPTHH (7TbTCPHATUBHBIC HCTOYHUKH
sHepruu). lloHATHe O HAy4YHBIX METOJAX IIO3HAHWS BEIIECTB U XUMHUYECKHX PEaKIIH.
[IpeacraBinenuss 06 OOIMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO TMOJYYEHUS BaKHEHIINX
BEIECTB (Ha MpUMeEpax MPOU3BOJICTBA aMMHUAKa, CEPHON KHCIIOThI, METaHOJIA).

XuMHsT W 3]I0pOBbE YEJOBEKA: TMpaBMiia O€30MaCHOT0 MCIOJIB30BAHMS JICKAPCTBEHHBIX
MpenaparoB, OLITOBOM XMMHUH B ITOBCETHEBHOMN KU3HH

HpaKanecmle 3AaHATHUSA

[Ipaktuyeckas padora Nel2. «lIpuMeHEHHE XUMHUYECKUX BEIICCTB M TEXHOJOTHH C y4ETOM
Oymymiei mpopecCHOHATBHON ACSITEITLHOCTI.

Pemenue keiic-3aau 1o TeMmaM: MUIIEBBIC MPOJYKThI, OCHOBBI PAlMOHAJIBHOTO TIHTAHUS,
Ba)KHEUIIIHE CTPOUTCIIBHBIC U KOHCTPYKIIMOHHBIC MaTCpUalbl, CEJILCKOXO3SIMCTBEHHOE
MPOU3BOJICTBO, KPAaCKH, CTEKIJIO, KepaMHKa, MaTepHajbl JJIs SJICKTPOHUKH, HaHOMATEPHAJIbl,
TCKCTUJIbHBIC BOJIOKHA, HWCTOYHUKW OJHCPIrur, OPraHUYCCKUC W MUHCPAJIBHBIC YI[O6pCHI/I$I,
JICKApCTBEHHBIC M KOCMETUYECKUE MPENaparthl, ObITOBAass XUMUS, MATEPHAJIbl U3 HCKYCCTBEHHBIX
1 CUHTCTHYCCKHUX BOJIOKOH.

Bammra: [IpencraBieHue pe3yabTaTOB peIICHUs Kelc-3aj1ad B (GopMe MHHHU-IOKIana
(TomycKaeTcst UCIoIb30BaHUe rpa)UIeCKUX W MIPE3CHTAIIMOHHBIX MaTePHAIOB)

OK 01
OK 02
OK 04
OK 07

IIpoMeskyTouHasi aTTecTalus Mo AucuuIInHe (1uddepeHrpoBaHHbBIHN 3a4eT)

Bcero

39
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3. YcjioBus peaju3aniu NporpaMMsl 001eo0pa3oBaTebHOM THCIUILTHHBI

3.1. TpedoBaHusi K MUHUMAJbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecredYeHH 0

Jliia peanuzanuy OporpaMmbl AUCHMILTUHBI JODKHBI ObITh MIPEIYCMOTPEHBI CIIEAYIONINe
CIEIMaJIbHBIE IOMEIIECHUS: YUeOHbI KaOMHET XUMUU

3.2. UudopmanmonHoe odecnevyeHue peajnu3anu NporpaMmmbl

OcHoBHas1 IuTepaTypa:

1. INa6puensu, O. C. Xummsa: 10 xmacc: 6a3oBwlii ypoBeHb : yueOHuk / O. C.
['abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 6-¢ u3a. — Mocksa : IIpocsenienne, 2024. —
128 ¢c. — ISBN 978-5-09-112176-6. — TekcT : 35eKTpOHHBIH // DIEKTPOHHBIN pecypc 1udpoBoit

o0Opa3oBarenbHON cpelbl CIIO PROFo6pa3zoBanue : [caiiT]. — URL:
https://profspo.ru/books/132478 . — Pexxum moctyma: s aBTopusup. [lonb3oBareneit
2. Ia6puensia, O. C. Xumus: 11 kmacc: 6a3oBwiii ypoBeHb : ydeOnuk / O. C.

["a6puensin, U. I'. Octpoymos, C. A. CnagkoB. — 6-e uzn. — Mocksa : [Ipocsenienue, 2024, —
128 c. — ISBN 978 509 112177-3. — TeKcCT : 3NeKTPOHHBIN // DIEKTPOHHBIN pecypc mU(PpPOBO

o0Opa3oBaTenbHOI cpelbl CIIO PROFoGpa3zoBanue : [caiiT]. — URL:
https://profspo.ru/books/132479. — Pesxxum poctyna: juis aBTopusup. [lonp3oBareneit
3. Pymsutuc, I'. E. Xumus: 6a3oBblii ypoBeHb : y4eOHHMK Il 0Opa30BaTEIbHBIX

OpraHM3aIyi, peaTn3ylIIUX 00pa3oBaTelbHbIC MPOTPAMMBI CPEIHEro MPOodecCHOHATEHOTO
obpazoBanus / I'. E. Pymsutuc, ®. I'. ®enpaman. — Mocksa : [IpocBemenune, 2024. — 336 €. —
ISBN 978-5-09-111351-8. — Tekcr : 2JIGKTPOHHBIH // DNEKTPOHHBIA pecypc UUGPOBOH

o0Opa3oBaTeNbHOI cpelbl CIIO PROFoGpa3zoBanue : [caiiT]. — URL:
https://profspo.ru/books/13941. — Pexxum mocrtyma: ais apropusup. [lonb3oBareneit
4, Paneukwuii, A. M. Xumusi: 6a30Bblii YpOBEHb: TPECHUPOBOUHBIC U MPOBEPOYHBIC

paboTel : yaeOHOE 1mocobue, pa3paboTaHHOE B KOMIUICKTE ¢ YICOHHUKOM il 00pa30BaTEIIbHBIX
OpraHu3alii, peaau3yromux o0pa3oBaTeNlbHbIE MPOrpaMMbl CPEAHEro MpoecCHOHATHLHOIO
obpazoBanus / A. M. Pagenkuii. — Mocksa : [IpocBemenue, 2024. — 80 ¢. — ISBN 978-5-09-
112813-0. — TekcT : 31€KTPOHHBIN // DIIeKTpOHHBIN pecypc HUuppoBoi 00pazoBaTeIbLHON CpeIbl
CIIO PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/143844 . — Pesxxum moctyma:
JUIS aBTOPHU3UP. MOJIb30BaTeNei

JlonoJiHuTeIbHAS JIUTEpPaTypa

1. Kapacesa, C. 5. ®usuka 1 XuMus pacTBOPOB MOJIMMEPOB : npakTukym st CITO /
C. 4. Kapacesa, C. B. CymkoBa. — Caparos : [Ipodo6pazoBanue, 2022. — 97 ¢. — ISBN 978-
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bpeitkoBa. — Capartos : [IpodoOpaszoBanue, 2025. — 124 c. — ISBN 978-5-4488-0687-2. —
Tekcr : snexkrponusiit / I{udposoit odpazoBarenshbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92126.html. — Pexwum nocrtyna: 1uist aBTOpU3Up. MOJIB30BATEINEH
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4. KOHTPOJIb n OIHEHKA

OBIIEOBPA30OBATEJbLHOMN JUCIATLINHBI

PE3YJIBTATOB

OCBOEHMAA

KoHTpons u ouneHka pe3yiabTaToB OCBOEHHs 0011e00pa30BaTeNbHON JUCHUIUIMHEL
PaCKpBIBAIOTCS Yepe3 AUCHUILUIMHAPHBIC PE3yIbTAThI, HAIIPABICHHBIE HA (POPMHUPOBAHKE OOLINX U
npo¢eCCHOHATIBHBIX KOMIIETEHIINH

U TeMaM COZIepKaHUs y1eOHOro MaTepuana.

110 pasaciiaMm

Oo6masi/npodeccuonaabHast

THun oeHoYHbIX

OepeXIIMBOro MPOU3BOJACTBA, 3PPEKTUBHO
JICICTBOBATh B UPE3BBIYANHBIX CUTYAIUsAX

Pazgen/Tema .
KOMIIeTEeHIUsl MeponpusTHil
OK 01. Beibupats cioco0bl penieHus Tema 1.1-1.7
3a/1a4 Tpo(PeCCHOHAILHON ACATEIHbHOCTH Tema 2.1, 2.2
IIPUMEHMUTEIBHO K Pa3IMuHbIM KOHTeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 VYcrHblit onpoc
Tema 5.1-5.4 Pemenue pacuéTHbIX 3a71a4
Tema 6.1 HaOmronenue 3a xogoM
Tema 7.1 BBITIOJIHCHUS TIPAKTUKO-
Tewma 8.1 OPUEHTHPOBAHHBIX 3aJaHUI
OK 02. Mcnonb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, [Ipencrasnenue
CpelICTBa IMOWCKa, aHAJIN3a U 1.6,1.7 pe3ynbTaToB
MHTEepHpeTanuu HHPOpPMaLuu, U Tema 2.1,2.2 IIPAKTUYECKUX U
MH(pOPMAIIMOHHBIE TEXHOJIOTHH JJIS Tema 4.1, 4.2 71a00paTOPHBIX paboT
BBIIIOJIHEHUS 33a4 Ipo(ecCUOHATbHON Tema 5.2-5.4 [IpoBeneHne XUMHUYECKOTO
JeSITeIbHOCTH Tema 6.1 HKCIIEPUMEHTA
Tema 7.1 Beinonuenue
Tewma 8.1 KOHTPOJIbHBIX
OK 04. Tema 1.7 pabor 1o
D¢ dexTuBHO B3aUMOICHCTBOBATD U Tema 2.1,2.2 paszaenam JUCLHUTUIMHBI
paboTaTh B KOJUIEKTHBE U KOMaH/IE Tema 4.1, 4.2 OreHka caMoOCTOSITEIBHO
Tema 5.2-5.4 BBITIOJIHEHHBIX 3aJJaHUI
Tema 6.1 3amura penieHus Keic-
Tema 7.1 3ajau (¢ yuetom Oynymieit
Tema 8.1 poQeCCHOHAIBHON
OK 07. ConelicTBOBaTh COXPaHEHUIO Tema 1.7 JeSITETbHOCTH)
OKpY>Karolleu cpebl, Tema 5.1 Brinmosnnenue 3aganui
pecypcocOepexeHuto, mpuMeHsTs 3Hanust | Tema 8.1 MIPOMEKYTOUHOMN
00 M3MEHEHUH KJIMMAaTa, IPUHITUATIBI aTTeCTaluu

5.0IIEHOYHBIE MATEPHUAJIBI K TIPOMEKYTOUYHOMN ATTECTAIIUA

5.1.Bompocsl K 3a4éty

1. XuMudecKkuit 2JIeMeHT, aToM, H30Torbl. CTpOCHHE aToMa: SJIpO U AJIEKTPOHHAS 000I0UKa.
2. DHepreTUYecKre ypoBHHU, MOAYPOBHH, aTOMHBIC OPOUTAIIH. S-, P-, 0-371€MEHTBI. DIIEKTPOHHAsI

KOH(UTypalus aTOMOB.

3. OCHOBHEBIC KOJIUYECTBCHHBIC 3aKOHBI B XUMHU: 3aKOH COXpaHCHUA MACChI, 3aKOH ABora;[po.

Moutb, MOJISIpHAs: Macca, MOJIIPHBIN 00BEM.

4. Ilepnoauueckuii 3akoH .M. Menneneesa. Ctpykrypa [leproauueckoii cucremsl. MI3meHeHue

CBOICTB 3JIEMEHTOB B MIEPHOJaX U TPyIIax.

5. Buapl XuMU4ecKol CBSI3U: KOBaJIEHTHAs (IIOJIIpHAsl U HETOJIIpHAs), MOHHAsI, METaJJIN4YeCKasl.
MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H.
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6. BonopoaHas cBs3b. BaneHTHOCTD, 371€KTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIEHUS. VIOHBI:
KAaTHOHBI U AaHUOHBI.

7. Kpucraminueckue peléTKy: HOHHAsI, aTOMHAsl, MOJIEKYJIsIpHasi, MeTajuinueckas. [Ipumepsl
BELICCTB Ka)K10r0 THIIA.

8. Kitaccudukanus HeopraHM4eCKuX BEIIECTB: OKCU/IbI, KUCIIOTbI, OCHOBAHHUS, COJIH.
HomeHknaTypa HEOPraHMYECKUX BEILECTB.

9. Turbel XUMUYECKHUX PEaKIil: peaKkuy COSAMHEHUS, Pa3IoKeHUs, 3aMEIIeHUs1, OOMEHa.
OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

10. Oxucnurens 1 BocctaHOBUTENb. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN.

11. CxopocTb XUMHUYECKHUX peakiuil. PaKTOpbI, BAUSAIOLIUE HA CKOPOCTh: IIPUPOJIA BEIIECTB,
KOHLEHTpaLus, TEMIIEpaTypa, KaTaau3aTop.

12. Xumuuaeckoe paBHoBecue. O6parumeie peakuuu. [Ipuanun Jle Hlarense. @akTopsr
CMEILICHUS PaBHOBECHSI.

13. PacTBOpBI. DJAEKTPOIUTHI U HEANEKTPOJIUTHL. Teopusi 3JIEKTPOIUTHUECKON AUCCOLUALIIH.
14. Peakuuun nonHoro oomena. KauectBeHHble peakuuu Ha cyiabdar-, KapOoHaT- U XJIOPHI-
AQHUOHBI, HA KATHOH AMMOHHUSI.

15. Metasisl: nonoxxenue B [lepuonuueckoii cucreme, crpoeHre aTOMOB, (hpru3nyeckue
CBOMCTBA. DIEKTPOXUMUYECKUM psiJ HAIPSKEHUI.

16. XuMHuUyeckre CBOMCTBA BAXKHEHIIIMX METAJUIOB (HAaTPUH, KaJbIIUN, ATFOMAHUMN, KEJe30,
MeEJIb) U UX COCAMHEHUM.

17. Hemeransl: nonoxenue B [lepuoanueckoit cucreme, puznyeckre 1 XUMHUECKUE CBOICTBA.
Ilony4yenue u npuMeHEHHE.

18. CnnaBbl MetaioB. O61ue criocoObl MoyyuyeHus: MeTaJuioB. [I[ppumMeHeHne MeTaiioB B ObITY
U TEXHUKE.

19. Unentudukanus HEOpraHM4eCKrUX BEIIECTB C MCIOJIb30BaHUEM (PU3UKO-XUMHUECKUX
CBOICTB M KQUECTBEHHBIX PEAKIUM.

20. IIpenmer oprannueckoii XMMUH. BO3HNKHOBEHNE U pa3BUTHE. 3HAYEHHE B NTOJIyYEHUN
HOBBIX BEILIECTB U MaTepUaOB.

21. Teopust cTpoeHus: opraHuueckux coequHeHnid A.M. bytiepoBa, €€ OCHOBHBIE ITOJIOKECHHUSI.
CrtpykTypHBIE GOPMYIIBI.

22. T'omonorus u uzomepus. Knaccudukanus oprannueckux BemiectB. Cucremarnyeckast
HOMEHKJIaTypa U TpUBHAJIbHbIE HA3BAHUS.

23. AnKaHbl: COCTaB, CTPOEHUE, TOMOJIOTUYECKUN pal. MeTaH u 3TaH: pU3HUecKue u
XUMHYECKHE CBOICTBA, MTOJIy4€HUE, IPUMEHEHUE.

24. AnKeHBI: COCTaB, CTPOCHHUE, IBOMHAS CBA3b. DTUIIEH: (pU3NUYECKHEe U XUMUYECKUE CBOMCTBA,
MOJIy4YeHUe, IPUMEHEHHE.

25. AJIKUHBI: COCTaB, CTPOCHUE, TPOHHAs CBSI3b. ALCTHIICH: (PU3NUECKUE U XUMUYECKHE
CBOMCTBA, NIOJIy4€HUE, IPUMEHEHHUE.

26. Apensl. benzoun u Tonyon: ctpoeHue, GU3NUYECKUe U XUMUYECKHE CBOMCTBA, MOJTyYeHHE,
IpuMeHeHne. TOKCHYHOCTh apEHOB.

27. IlpupoiHbIe HICTOUYHUKH YTIIEBOJOPOOB: IPUPOHBIN ra3, HehTh, KAMEHHBINH yroib.
[TepepaboTka HedTH: IEpErOHKA, KPEKUHT, ITUPOJIU3.

28. CiupThl: KiIaccupUKaIMs, CTpOeHue, prusnyeckre u XuMudeckue cBoiicTsa. O1HOATOMHBIE
¥ MHOTOATOMHbBIE CITUPTHI.

29. ®enHon: cTpoeHHe, PU3NUECKUE U XUMUYEeCcKHe cBolicTBa. CpaBHEHHME CBOWCTB (eHONIa U
CIIUPTOB.

30. Anbleruasl ¥ KETOHBI: CTpoeHHe, (U3nYecKue 1 XUMHUYecKue cBoiicTBa. KauecTBeHHbIe
peaKuu Ha ajabJAEeTU/IbI.

31. KapOoHOBBIE KUCIIOTBI: CTPOEHUE, (PU3NYECKHE U XUMHUECKUE CBOIICTBa. MypaBbuHAas U
yKCyCHast KUCIOThl. Peakius srepudukanum.
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32. Cnoxwusle 3¢upsl. XKupbl: THAPOIN3 )KUPOB, IPUMEHEHUE. bromoruueckas poJib 5KUPOB.
Mpi1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCIOT.

33. YrneBogsl: cocTaB, kiaccudukanus (MOHO-, T1-, TOJIMCaXxapubl). [ 1ioko3a: cTpoeHue,
CBOIicTBa, OMonoruyeckas posib. POTOCHUHTE3.

34. Caxapo3sa kak aucaxapui. [lonucaxapuapl: Kpaxmail U HEUII0I03a, UX CTPOSHUE, CBONCTBA,
PUMEHEHUE.

35. AMHHEBL: COCTaB, CTpOCHHE, (PU3HUECKUE U XUMUIECKUE CBOMCTBA. MeTHlaMuH.

36. AMMHOKHCTIOTHI Kak aMm(pOoTepHbIe OpraHnyeckue coequuenus. [ nmuuun. buonoruueckoe
3HAYCHHE aMUHOKUCIOT. [lenTusl.

37. benku kak npupoHbie moauMepsl. CTpyKTypa 0eIKoB. XUMHUUECKHE CBOMCTBA: THAPOJIN3,
JIeHATypallusl, KAYeCTBEHHBIE PEAKIINH.

38. BricOKOMOJIEKYIApHbIE COETUHEHHUS: MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO, CTETECHb
nosumepusanuu. [lonuMepusaius 1 NOJTMKOHICHCAIUS.

39. IlnacTmacchl, KaydyyKu, BOJIOKHA: Kiaccudukaiys, npumepsl, npumeHenue. [Ipuponansie,
HCKYCCTBEHHBIC I CHHTETUYECKUE MTOTUMEPBI.

40. Ponb xuMu# B 00€CIIeYeHUH SKOJIOTHUECKOH, SHEPreTUYECKON U MHIIEBOI 0€3011aCHOCTH.
XuMus U 310poBbe yenoBeka. [IpaBuiia 6€30macHOro UCOIb30BaHUS JIEKAPCTBEHHBIX
MpernapaToB U OBITOBOW XMMHH.

5.2.KpuTepun oueHuBaHMSI
OueHka «0TJIMYHO» (5 6a/10B)

e OOyuaroluiicss AEMOHCTPUPYET MOJTHOE U TIyOOKO€e BIaJICHHUE COJIep:KaHueM
JTUCIUILIMHBL, CBOOOIHO ONEPUPYET XUMUYECKUMHU MOHSATUSAMU, TEPMUHAMH U
CUMBOJINKO.

e be3ommnbouHO cocTaBnseT (OPMYIIbI HEOPraHUYECKUX U OPTaHUYECKUX BEIECTB,
YpaBHEHUSI XUMUYECKUX PEAKIUN, OOBICHIET UX CMBICIL.

e VYBEpeHHO XapaKTepU3yeT CTPOECHUE U CBOMCTBA BEILIECTB, ONIPEAEISAET BUIbI
XUMHYECKHX CBS3EH, TUIBI KPUCTAIUTMUECKUX PEHIETOK, KIACCUPUIIUPYET XUMUIECKHE
peakIuu.

e (CB00OOAHO BBHIMOJHSIET PACU&Thl MO XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM PEAKIUH C
HCIIOJIL30BAaHHEM MacChl, 00bEMa, KOJIMYECTBA BEIIECTBA.

e  OOBsCHSET 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEAKIINi, (aKTOPHI BIUSIOIINE
Ha CKOPOCTh U XUMHUYECKOE paBHOBecue, mpumeHsieT npuHiun Jle [larense.

o [loka3biBaeT 3HaHUS O IPUMEHEHHUH BEIIECTB B OBITY, TEXHUKE U TIPO(eCCHOHATHHON
JIeSITEILHOCTH, TIOHUMAET DKOJIOTHYECKHUE aCIIEKThI HCIIOIB30BaHUSI XMMHYSCKUX
BEIICCTB.

Ouenka «xopoumo» (4 6aa)

e OOyuaroluiics IeMOHCTPUPYET XOPOIIee BIaJIeHUE COJIEpKaHuEeM JAUCHIUIIITNHBI, HO
JIOTTYCKaeT He3HAUUTEIbHbIe HETOYHOCTU B (POPMYIHUPOBKAX MOHATHH U ONpeaeeHu .

e B 1iesiom npaBUIbHO COCTaBIIsET (POPMYIIBI BELIECTB U YPABHEHUSI XUMHUUECKUX PEAKIINH,
HO JIONYCKaeT eIUHUYHBIC OIIMOKK B KO3 (DUITMEHTAX WM MHIEKCAX.

e XapakTepHu3yeT CTPOEHHE U CBOMCTBA OCHOBHBIX KJIaCCOB BEIIECTB, HO IOIyCKAeT
HEeOOoJIbIIIME HETOYHOCTH MPHU ONPEIeICHUH BUIOB CBSI3U HIIN KJIACCHU(PHUKAIUH.

e BrinmonHsger pacy€Tsl N0 XUMHUYECKUM (POpMysIaM U ypaBHEHUSIM, HO MOKET JAOMYCTUTh
apudMeTHYECKHE ONTUOKN UM HETOYHOCTH B BEIOOPE (POPMYIL.

e OOBsACHSET OCHOBHBIC 3aKOHOMEPHOCTH XUMHUECKUX PEAKIIU, HO HE BCeraa
apryMeHTUpOBaHHO npuMeHseT npuHuun Jle [larense.
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e 3HaeT MpUMEHEHNE OCHOBHBIX BEIIECTB B OBITY U TEXHUKE, HO HE BCETIa MOKET
MPUBECTU Pa3BEPHYTHIE MPUMEPHI IKOJIOTUYECKOTO XapaKTepa.

OneHKa «yJa0BJIEeTBOPUTEILHO» (3 0aJjLia)

e OOyuaroluiicsi AeMOHCTpUpPYET 0a30BbIN YPOBEHb 3HAHUI, HO UCIIBITHIBACT 3aTPYIHEHUS
npu (popMyIHpPOBaAHUH OMPENIETICHHUIM U 3aKOHOB XUMUHU.

e CocrausieT GOpMYIIBI TPOCTHIX BEIIECTB U YPABHEHUS HECIIOKHBIX PEaKIUi, HO
JIOITYCKAaeT OITMOKHU B JOPMYJIaX CIOKHBIX OPTAHUYCCKUX BEIECTB.

e Pa3yinuyaeT OCHOBHBIE KJIACCHI HEOPIraHMYECKUX U OPTraHMYECKUX BEIIECTB, HO HE BCEr/Aa
MOET 0XapaKTEPU30BaATh X CBOMCTBA MOJIHO.

¢ BrinmoyHsET 3JIeMEHTapHbBIE PACUYEThI 0 XUMHUYECKUM (HOpMYyIiaM, HO 3aTPYIHSIETCS C
pacuéTamu MO YpaBHEHUSIM PEAKIIUA.

e HaspiBaeT ocHOBHBIE (DAKTOPHI, BIUSIONINE Ha CKOPOCTh PEAKIIMK U PaBHOBECHE, HO HE
MOJKET OOBSICHUTH UX JICUCTBHE HA KOHKPETHBIX pUMEpax.

e 3HaeT OT/ACIbHBIC IPUMEPHI IPUMEHCHHSI BEIIECTB B OBITY, HO HE MOXET
0XapaKTEepU30BaTh UX FKOJOTUYECKOE 3HAUCHHUE.

OneHKa «HeY/0BJIeTBOPUTEIbHO» (2 Gasia)

e (OOyuaromuiicss He IEMOHCTPUPYET 3HAHUI OCHOBHBIX XUMUYECKHUX MOHITUN, 3aKOHOB U
TEOPU.

e He Moxer coctaBuTh (hOPMYITBI POCTEUINTUX BEIIECTB M YPABHCHHSI XUMUYICCKIX
peaKuHnii.

e He pa3nuuaer kj1acChl HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB, HE MOXKET Ha3BaTh UX
OCHOBHBIE CBOMCTBA.

e He MoXeT BBITTOJTHUTH PACUETHI 10 XUMUYECKUM (POpMYJiaM U ypaBHEHUSIM PEAKIIUMA.

e He 3Haer (hakTophl, BIUSIONINE HA CKOPOCTh XUMHUYECKUX PEAKIIUNA U XUMHUYECKOE
paBHOBECHE.

e He Moxer nmpuBecTH MPUMEPHI IPUMEHEHHSI XUMUYECKHUX BEIIECTB B OBITY U
poeCCUOHAILHON JeSTEIHHOCTH.
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