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1. OBIIAA XAPAKTEPUCTUKA ITPOI'PAMMBI
OBIIIEOBPA3OBATEJILHOM JJUCHOUIIJIAHBI «XUMMS»

1.1. O6sa1acTh NpUMeHEHUS] POTrPaAMMbI

PaGouas mporpamma yuebnor mucruruinabl OY /(.12 Xumus sSBISETCS 4acThIO
OCHOBHOM  TpopeCCHOHAIBHON  00pa30oBaTeNbHON  MPOrpaMMbl  MOATOTOBKHU
CHEIUAINCTOB CpEJHEro 3BeHa, pa3paboraHHOM u peamuzyemoit B ['BIIOY
«COJIMKaMCKUM TEXHOJIOTMUECKUI KOJUIEK» B COOTBETCTBUU ¢ DepepanbHbIM
roCcyapCTBEHHbIM 00pa30BaTENbHBIM CTAHAAPTOM CpEAHEro oO0IIero oOpa3zoBaHus
(®IrOoC COO), denepanbHoit 00pa3oBaTENbHON MNPOrpaMMbl CPEAHETO OOIIEro
obpazoBarus» (POII COO) u denepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTeIbHBIM
CTaHAapTOM cpeaHero mnpodeccuonambHoro obpazoBanus (PI'OC CIIO) mo
npodeccun.

1.2. MecTo y4eOHOM [OUCHMUIUIMHBI B CTPYKType HNPOrpamMMbl
NMOJArOTOBKH KBAJM(UIIMPOBAHHBIX PA00UYHX (CIYKAIIMX)

VYyebnas aucuurmummaa OY]J[.12 Xumusi oTHocutcss K 0011€00pa3oBaTeibHOMY
y4eOHOMY IHKITY.

1.3. ey ¥ mu1aHUpPyeMble pPe3yJIbTaThl 0CBOCHHUS Y4eOHOM IUCUMILIIMHBI:

1.3.1. Copepxanue mnporpamMMmbl «XHWMHUS» HAMPaBICHO HAa JTOCTH)KCHHE
CHEAYIOIINX LeJIe:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXKArOILIEH cpele, LEJIOCTHOM HAYyYHOW KapTUHBI MHUpA,
B3aMMOCBSI3H 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBISATH (OPMYJIbl HEOPTaHMYECKUX W OPTaHMYECKHX
BEIIIECTB, YPABHECHUS] XUMUUYECKUX PEAKIUM, OOBIACHATh UX CMBICI, UHTEPIPETUPOBATH
pe3yIabTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) cdopMupoBaTh  HABBIKM  MPOBEACHUS  MPOCTEUINX  XUMHUYECKHUX
DKCIIEPUMEHTAJIbHBIX ~ UCCJIENOBAaHUM €  COOJIOJEHMEM TpaBui  0€30MacHOro
oOpalleHus ¢ BeecTBaMu 1 JIabOpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(MOpPMAIMI0O XMMHUYECKOTO XapakTepa u3
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopmupoBaTh yMEHUSI POTHO3UPOBATH MOCIEICTBHUS CBOCH NEATEIbHOCTH U
XUMHUUYECKUX TIPUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX IIPOILIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTH)KCHUH XUMHUUYECKOW HAyKU U
TEXHOJIOTUH JIJIsl Pa3BUTHS COIMAILHON 1 MTPOU3BOJICTBEHHOM cdep.



1.3.2. [Inanupyemble pe3ynbTaThl OCBOCHHUs 0O0IIe0o0pa3oBarenbHON aucuuiuinebl B cootBeTcTBUU ¢ ®I'OC CIIO u nHa

ocHose ®I'OC COO
Koa n Inanupyemble pe3yJibTaThl OCBOEHUS TUCHUILIHHBI

HAMMEHOBaHUe

qmpMpreMbluX Oo0urue JAucuunjanHapHbie

KOMIIEeTeHIHii

OK 01. B yacTu TPyA0BOr0 BOCIMTAHUA: - BJIAJICTh CUCTEMOW XUMUYECKUX 3HAHWIA, KOTOPAask BKIIOYACT: OCHOBOIIOJIATAFOIINE

Bribupats - TOTOBHOCTH K TpPydy, OCO3HAHHC IICHHOCTH | TIOHATHs (XMMHUYCCKHUH 3JIEMCHT, aToM, 3JEeKTpOHHas 00ojo4yka atoma, s-, p-, d-

CIOCOOBI MacTepcTBa, TPYIOIO0HE; 3IIEKTPOHHBIC opouTamu aTOMOB, WIOH, MOJIeKyJIa, BaJICHTHOCTb,

pelICHuA 3aaa4 - T'OTOBHOCTbH K aKTHUBHOM ACATCIIBHOCTH | SJICKTPOOTPULIATEIIBHOCTD, CTCIICHb OKHUCJIICHUA, XUMUYCCKas CBA3b, MOJIb, MOJIApHAs

PO()EeCCHOHANBH | TEXHOJIOTUYECKOW M COIMAIbHOW HANpaBICHHOCTH, | Macca, MOJISIPHBIH 00bEM, YIIICPOAHBIN CKeJleT, PyHKIMOHAIbHAS TPYIINa, PaJuKall,

Ol JICATENILHOCTH | CIOCOOHOCTh ~ MHHUIMHMPOBATh,  IUIAHUPOBATH W | H30MEPHS, U30MEPbI, TOMOJIOTHYECKHUI PSIJl, TOMOJIOTH, YTIIEBOOPOBI, KUCIOPO/I- 1

IIPUMCHUTCIILHO CaMOCTOATCJIbHO BBIINIOJIHATL TaKYIO JCATCIBbHOCTD, a30TCoACpIKAIIUC COCANHCHUS, 6I/IOJIOI‘I/I‘ICCKI/I AdKTHBHBIC BEUIICCTBA (YFHCBOI[I)I,

K pa3IMyHbIM - UHTEpEeC K pa3iuyHbIM cepam NpodecCHOHATBHOMN | XKHUPBI, OCJIKH), MOHOMED, IMOJUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC

KOHTEKCTaM JIeSITeTIbHOCTH, COCJIMHCHUSI,  KPUCTAJUTMYECKAsh  pelieTKa, TUMbl  XUMHYECKUX  PEaKIHi
Ogaagenue YHUBepCcAIbHbBIMU y4eOHBbIMH | (OKHCIHTETbHO-BOCCTAHOBUTEIBHBIC, 3K30-U SHIOTEPMHYECKUE, PEaKIUH HOHHOTO
NMo3HABATEIbHBIMU JeHCTBUSIMM: oOMeHa),  pacTBOp,  3JCKTPOJIMTHI,  HEAJICKTPOJIUTHI,  DIICKTPOIUTHYCCKAS

a) 0a3oBble JIOTHYeCKHe AeCTBHS:
- CaMOCTOSATEIHHO (POPMYITHPOBATH U aKTyaTU3UPOBATH
npobieMy, paccMaTpHUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIUBATh CyHIeCTBeHHBIﬁ IMpU3HaK NI
OCHOBaHMS JUISI CPaBHCHHWS, KiIacCH(pUKAIMK |
0000IIIeHHS;

- OTIPEIEIIATH e NeATeILHOCTH, 3a/1aBaTh MapaMeTphl
Y KPUTEPHUH UX TOCTHKCHHUS;

- BBISBJIATh 3aKOHOMEPHOCTH U TIPOTHBOPEUYHUS B
paccMaTpuBACMBIX SABJICHUAX,

- BHOCHUTH KOPPEKTHUBHI B JIEATEIBHOCTH, OIICHUBATH
COOTBETCTBHE PE3YJITATOB IEJSAM, OLEHUBATh PUCKU
IMOCJIEICTBHI IEATEILHOCTH;

- pa3BUBATh KPE€ATHBHOC MBINIJICHUC IIpU PCIICHUHN
JKU3HEHHBIX MPOOIIeM

0) 0azoBbIe HCCIeI0BATEILCKHE € CTBUA:

- BJAJETh HAaBBIKAMU Y4YCOHO-HCCIICIOBATEILCKON U

JIUCCOLMAINS, OKHCIUTENh, BOCCTAHOBHUTEIb, CKOPOCTh XWMHUYECKOH pEaKIuH,
XUMHYECKOE PAaBHOBECHE), TEOPHUH M 3aKOHBI (TEOPUS XHMHUYECKOTO CTPOCHUS
oprannyeckux  BemecTB A.M. byriepoBa, Teopus  IIEKTPOIUTHUECKOM
Juccouuanuu, nepuogudeckuii 3axkoH J[.M. MenzgeneeBa, 3aKOH COXpaHEHUA
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XHMHUH, (paKTOIOTHUYECKUE
CBEJICHUS O CBOMCTBaxX, COCTaBe, IOJyYCHHM W OE30MacHOM HCIIOJIb30BaHUH
BaXKHEHUIITNX HCOPraHMYCCKUX W OPraHUYCCKUX BCUICCTB B 6BITy u HpaKTI/IIIeCKOP'I
NI TEIIbHOCTH YeJIOBEKa,

- YMETh BBHISBISITH XapaKTepHBbIC MPU3HAKA U B3aUMOCBS3b M3yUEHHBIX TOHSATHUH,
IMPUMCHATL COOTBETCTBYIOUIUC TIIOHATUA TIIPU ONHWCAHUKU CTPOCHUA U CBOIICTB
HEOPraHWYECKUX M OPraHUYeCKWX BEIIECTB M WX MPEBPALICHUIA;, BBIABISATH
B3aMMOCBSI3b XMMUYECKUX 3HAHUH C TOHATHSIMH M MPEICTABICHUSIMHU JPYTHX
C€CTCCTBCHHOHAYYHBIX IMTPEAMETOB;

- YMCTHh UCIIOJIb30BATh HAUMCHOBAHUA XUMHNYCCKHUX COCZ[I/IHGHI/Iﬁ MCXKAYHApPOIHOI'O
COI03a TEOPETHUYECKOW U MPHUKIIATHOW XMMHUY U TPUBUAIBHBIC Ha3BAaHUS BaXKHEUIIIHX
BEIECTB (ITWUJICH, alleTUIICH, TIUIEpHH, (heHoII, popMaIbAeTH I, YKCyCHas! KUCIIOTa,
TJIMOWH, yrapHBIﬁ ras, yFHeKHCJ’IBIﬁ ra3, aMMHakK, ramecHas HM3BCCTb, HCTaIICHAas




MPOEKTHOW  JIeSITEIbHOCTH,
mpooem;

- BBUABIATH NPUYMHHO-CICICTBCHHBIC CBSI3H U
aKTyaJM3MpoOBaTh 3ajady, BBIIBUraTh THUIIOTE3Y €€
peLIeHNs, HaXOOUTh apryMEHThbl Ul J0Ka3aTelbCTBa
CBOMX YTBEpPXACHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU
pelieHus;

- aHAJM3UPOBATh MOJIYUYECHHBIE B XOJ€ PELICHHUS 3a/lauu
pe3yibTaTHl, KPUTUYECKU OLICHUBATh ux
JIOCTOBEPHOCTh, IPOTHO3UPOBAaTh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMETb MEPEHOCHUTh 3HAHHsS B IO3HABATEIbHYI U
MPaKTUIECKYI0 001aCTH KU3HEACSTEIbHOCTH;
- yYMETb HUHTETPUPOBATH 3HAHHUSA U3
MPEeIMETHBIX 00JIaCTel;

- BBIIBUT'aTb HOBLIC HJCH, MpEAyiaraTb OpUTrMHAJIbHBIC
IOAXOMBI U PELICHHUS;

- CIOCOOHOCTb MX UCIIOJIb30BAHUS B I03HABATEIILHON U
COLIMAIbHON MTPAKTUKE

HaBBIKAMHU  pa3pemeHus

pa3HbIX

U3BECTh, IHUTHEBAas COJA M APYI'HX), COCTABIATH (OPMYNIbl HEOPraHUMUYECKHX H
OpPraHUYECKUX BEIIECTB, YPABHEHUS XUMHUYECKHX PEaKLUil, OOBACHITh MX CMBICIH;
MOATBEP)KAaTh XapaKTEPHbIE XMMHUYECKHUE CBONCTBA BELECTB COOTBETCTBYIOIIUMH
9KCIIEPUMEHTaMH U 3aIIUCSIMHU YPAaBHEHUH XUMUYECKUX PEAKIIMA;

- yMEThb YCTaHABIMBATh NPUHAIUIEKHOCTb H3YyYEHHBIX HEOPraHWYECKUX U
OpraHMYEeCKUX BEIIECTB K OIPENeICHHbIM KjaccaM W TpylnaM COEIUHEHUH,
XapaKTepu30BaTb HUX COCTaB M Ba)KHEWIIME CBOMCTBA; OMNPEAENATh BHUJBI
XUMHAYECKHUX CBsI3€ (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOAHAs), THUIIBI
KPUCTAIUIMYECKHUX PEIICTOK BEIIECTB; KJIacCU(PUINPOBATh XUMUUECKUE PEAKIINY;

- chopMHPOBATH MIpeICTaBICHUA: 0 XUMHYECKOM COCTaBJISIOIIECH
€CTECTBCHHOHAYYHON KapTUHBI MHpa, POJIM XMMHUHU B MO3HAHUH SIBICHUI IPUPOABI,
B (OPMHPOBAaHUM MBILUICHUS W KYyJIbTYPhl JIMYHOCTH, €€ (DyHKIMOHAIHHOU
rpaMOTHOCTH, H€O6XOILI/IMOI71 AJid pCHICHUA MNMPAKTUYCCKUX 3adad U 3KOJIOTMYCCKU
000CHOBAHHOI'O OTHOIIEHHS K CBOEMY 370POBBIO M IPHUPOHOMN Cpere;

- yMeTb MpPOBOJUTH PACYEThl MO XUMHYECKMM (QOpMyJlaM U YpaBHEHHSIM
XUMHNYECKHUX peaKuHﬁ C UCIIOJIb30BAaHUEM (bI/I3I/I‘I€CKI/IX BCJIMYUH, XapaKTCPHUIYIOUINX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: MaccChl, 00beMa (HOpPMAalbHbIE YCIOBHS)
ra3oB, KOJMYECTBA BELICCTBA; UCIONb30BaTh CHCTEMHbIE XHMHYECKUE 3HAHUS IS
OPUHATHSA PELIEHWH B KOHKPETHBIX JKM3HEHHBIX CHTYalUsX, CBSI3aHHBIX C
BCIIECTBAMU U UX IIPUMCHCHUEM

OK 02.
Hcnonb3oBath
COBpPEMEHHBIC
cpencTBa
TIOWCKa, aHAIIH3a
u
WHTEPIpEeTauu
nHGOpPMAIUH U
UHQOPMaIOHH
bI€ TEXHOJIOTUU
JUTS BBITIOJTHEHHS
3a1a4
npodeccruoHaabH
OH JEesATEIbHOCTHA

B 00;1acTH HIEHHOCTH HAYYHOTO IO3HAHUSL:

- c(OopMHPOBaHHOCTH MHUPOBO33pEHHUA,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOW NPAaKTUKH, OCHOBAaHHOTO Ha
IUanore KyJbTyp, CIOCOOCTBYIOILIETO OCO3HaHMIO
CBOEr0 MeCTa B IIOJUKYIBTYPHOM MUPE;

- COBEpILUCHCTBOBAHME SI3BIKOBOH W YHMTATENLCKOU
KyJIBTYpPbl KaK CpeICTBa B3aUMOJACHCTBHUS MEXKIY
JIFOABMU U MMO3HAHUA MUPaA,

- OCO3HaHWE IIEHHOCTH HAy4YHOW JesSTeNbHOCTH,
TOTOBHOCTh OCYIIIECTBIISATH MIPOEKTHYIO u
MCCIIEIOBATENHCKYIO IEATENFHOCTh WHANBHUTyaJIbHO U B
rpymre;

OBnanenue YHHBeEpCaIbHbIMU Y4eOHBIMHA

MO3HABATEJIbHBIMH N€HCTBUAMU:
B) padoTa ¢ undopmanueii:

- YMeTh IUTAHWPOBAaTh M BBITIONHATh XUMHUYECKHUN OSKCIIEPUMEHT (IPEeBpAICHHS
OpTraHWYECKUX BEIIECTB MPU HArpPEBaHUH, INOJYyUYCHHE JTUJICHA W HM3yYEHHE €ro
CBOWMCTB, Ka4E€CTBCHHBIC PEAKIUU HA alIbJETHIBI, KpaxMmal, YKCYCHYIO KHCIIOTY;
JleHaTypanusi OENKOB TIPH HAarpeBaHWH, I[BETHBIE pPEaKIHUH OEIKOB; IMPOBOJIUTH
peakiuu MOHHOTO OOMEHa, OTNpeNeNsaTh Cpely BOAHBIX PACTBOPOB, KA4eCTBEHHBIC
peakiuu Ha cyjbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHUS; PEIIaTh
OKCIIEpUMEHTANIbHBIE 3amaun 1o Temam "Metammel” wu "Hemeramnel") B
COOTBETCTBHH C MPABWIAMH TEXHUKH 0€30IaCHOCTH MPU OOpaIleHNH C BEIIeCTBAMHU
U Ja0OpaTOPHBEIM O00OPYIOBaHUEM; TPEACTABISITh PE3YJAbTAThl XHUMHYECKOTO
9KCIIEpUMEHTa B (OpME 3allUCH ypPaBHEHHH COOTBETCTBYIOIIMX PEAKIUH |
(hopMyITUPOBaThH BHIBOABI HA OCHOBE 3TUX PE3YJIHTATOB;

- yMETh aHAJIU3UPOBATh XUMHUYECKYI0 HH(DOpPMAINIO, TMOIyYaeMyl0 W3 pPa3HBIX
MCTOYHHKOB (CPEICTB MaccOBOW MH(popMaIu, ceTb IHTepHET u apyrue);

- BJIQJCTh OCHOBHBIMU METOJAMH HAy4YHOIO MO3HAHUS BEIIECTB M XUMHYECKHX
sBIICHUH (HAOIII0IeHIE, U3MEPEHNUE, IKCTIEPUMEHT, MOJICIINPOBaHUE);

- yMETh MPOBOAMTH pacueThl IO XUMHUYECKUM (opMyjJaM M ypaBHEHHUSIM




- BIAJACTh HAaBBIKAMH MONy4YeHUS HWHGOPMALMH U3
HUCTOYHUKOB  Pa3HBIX  THUIOB,  CaMOCTOSATEIHHO
OCYILIECTBIIATh TMOWCK, AaHalM3, CHCTEMAaTHU3alUi0 U
UHTEpIpETalii0 MHOOPMAIMU Pa3IUYHbIX BHIOB H
(dhopM TIpeACTaBICHHUS,

- CO3/1aBaTh TEKCTHl B PAa3JIMUHBIX (OpMaTax C y4eToM
HazHaueHWs MWHQOpPMAIMM U LEJIEBOH ayauTOpuH,
BbIOMpas ONTHUMaNbHYI0 (OpMYy TIpEACTaBICHHUS U
BU3YaJIU3alNH;

- OLIEHMBATh  JOCTOBEPHOCTD, JIETUTHMHOCTh
UH(OpMALNH, €€ COOTBETCTBUE MPABOBBIM H MOPAIIEHO-
3TUYECKHM HOpMaM;

- WUCMOJIb30BaTh CpeAcTBa HMH(MOPMAIMOHHBIX U
KOMMYHHUKAIIUOHHBIX TEXHOJOT U B peICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3alMOHHBIX 337a4 C COOJIOICHUEM TPeOOBaHMM
OPrOHOMUKU, TEXHHUKU 6€3OHaCHOCTI/I, TUTUCHBI,
pecypcocOepeeHus, MPaBOBBIX W 3THYECKUX HOPM,
HOpPM MH(OPMAIIMOHHON 0€30MTaCHOCTH;

- BJIaJI€Th HAaBbIKaMHM PACIIO3HABAHUA U 3allIUThI
nHpopMaIuu, HHPOPMAITMOHHON OE30TIaCHOCTH
JMYHOCTH;

XUMHAYECKHX PEaKIMH C UCTIONb30BaHHEM (PU3UUECKUX BEITUYMH, XapaKTSPUIYIOIIHX
BEIIeCTBA C KOJHMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHBIE YCIOBHS)
ra3oB, KOJIMYECTBA BEIIECTBA; HCIOJIB30BATh CUCTEMHBIC XUMWUYCCKUE 3HAHUS IS
MPUHATUS PEIICHUA B KOHKPETHBIX JKM3HCHHBIX CHUTYaIUSX, CBS3aHHBIX C
BEIIECTBAMH U UX TPUMEHEHUEM

OK 04.

O dexTuBHO
B3aMMO/ICHCTBOB
aTh ¥ paboTaTh B
KOJUICKTHBE 1
KOMaHJIe

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U
CaMOOIPEEICHUIO;

-OBJIaJICHUE HAaBBIKAMU Y4eOHO-MCCIIeIOBATEIhCKOH,
MPOEKTHOM U COLUAIIBHON JIEATEIIbHOCTH;

OBiaaaenue YHHMBepCAJIbHbIMU
KOMMYHUKATHUBHBIMHM JeiCTBUSIMM:

6) coBMecTHasl 1eATeJIbHOCTh!

- TOHMMAaTh W  HCIOJB30BATh  IPEHMYINECTBA
KOMaHJHOHN 1 MHONBHYyalbHOH paboOTHI;
- TPUHUMATh I[ENd COBMECTHOH J1€ATENbHOCTH,

OpraHM30BbIBATh M KOOPAWHUPOBAThH JCHCTBHUS IO €€
JIOCTHKECHHUIO: COCTaBIISITh IJ1aH JeHCTBHIA,
pacrupenensaTh pPoiaM C Yy4eTOM MHEHUH YYaCTHHKOB
00Cy)XaTh pe3yJIbTaThl COBMECTHOM pabOThI;

- YyMeTh IUTAHUPOBATh W BBITONHATH XHUMHYECKUH 3KCIEPUMEHT (TIpeBpaIlCHUs
OpPraHWYECKUX BEIECTB NPHU HArpeBaHWH, TOJIYYCHHE STHIIEHA W HW3YyYCHHE ero
CBOICTB, KaueCTBEHHBIE DPEAKIIMM Ha aNbJETHJbI, Kpaxmal, YKCYCHYIO KHCIOTY;
JICHaTypanus OCJIKOB IPH HArpeBaHWHU, I[BETHBIC pPEAKIMU OCJIKOB; MPOBOIMTH
peaxkiuu MOHHOTO OOMEHa, ONpeNessaTh CpPely BOAHBIX PACTBOPOB, KA4eCTBEHHBIE
peakiuu Ha cyibdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS; peliaTh
JKCIIEpUMEHTaIbHBIE 3amaud 1o TemamM "'Mertamue" u  "Hemeramwiel") B
COOTBETCTBHH C MTPaBUJIAMH TEXHUKHU O€30TIaCHOCTH IPU OOPAIEHUH C BEIICCTBAMHU
u 1abopaTOpHBIM O00OpYNOBAaHHEM; TIPEACTABIATh PE3YJIBTAThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3allUCH ypPaBHEHHH COOTBETCTBYIOIIMX PEAKIUH |
(GhopMyJIUPOBAThH BHIBOBI HA OCHOBE 3THUX PE3yJIbTaTOB




- KOOpOAMHUPOBATH U BBIIIOJIHATH pa60Ty B YCJIOBHAX

pealbHOTO, BHUPTYaTbHOTO W KOMOWHHUPOBAHHOTO
B3aUMOJICUCTBHUS;

- OCYLIECTBIISITb ~ IO3UTHUBHOE  CTPATErMYECKOE
MOBEJCHUE B PAa3IUYHbIX CUTYalUsIX, HPOSBISATH
TBOPYECTBO U BOOOPaKCHUE, ObITh HHUIIMATUBHBIM
OBjaeHue YHUBEPCAJLHBIMH  PeryJssTUBHLIMU
JAefdCTBUSIMU:

) NIPUHSATHE ceOsl M APYIHX JIIO/Iei:

- MPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX JIFOJCH MPU
aHalm3e pe3yIbTaToB JACATEIIbHOCTH;

- TIPU3HABaTh CBOE MPABO W MPaBO JIPYTUX JIOJCH Ha
OIIHOKH;

- pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3UIHH
JPYroro 4eoBeKa;

OK 07.
CopneiicTBOBaTh
COXPaHEHUIO
OKpYy>Karoleu
Cpe/Ibl,
pecypcocoepexe
HUIO, IPUMEHSITh
3HaHUS 00
W3MEHEHUHU
KITUMaTa,
MIPHUHITUTIBI
0OepexIIMBOTO
MIPOU3BO/ICTBA,
3¢ PEKTUBHO
JIECTBOBAThH B
Ype3BBIYAITHBIX
CUTYaIUSIX

B 00sacTH 3K010rMYeCKOr0 BOCTINTAHMSA:

- c(opMHPOBAHHOCTh  JKOJOTHYECKOH  KYIBTYPHI,
MOHUMAHUE  BIUSHUS  COLMAIBHO-3KOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE TMPUPOAHOM M COLMAIBHOU
cpenpl, OCO3HaHUE rJ106aIEHOTO XapakTepa
HKOJIOTUYECKHUX TIPodIIeMm;

- IUIAHUPOBaHWE U OCYLIECTBICHUE JEWUCTBUM B
OKpY’)KallIlleW cpeAe Ha OCHOBE 3HAHMS Liellel
YCTOMYMBOI'O Pa3BUTHA YEIOBEUECTBA;

aKTHUBHOE HENpUATHE JCHCTBUHN, NPHUHOCALIUX BpEN
OKpYKalolllel cpejie;

- yMEHUE  MPOTrHO3UPOBATh
SKOJIOTMYECKUE  TIOCIEICTBUA
JIEHCTBHM, IPENOTBPAILATD UX;

- pacHIMpeHHUE ONbITa JEATEIbHOCTH 3KOJIOTHYECKON
HaIpaBJICHHOCTH;

- OBJIQJICHUE HABBIKAMU YU9EOHO-UCCIIEIOBATEIbCKOM,
MPOEKTHOM U COLUANIBHOU JIEATEeIIbHOCTH;

H66HaFOHpI/IHTHBIe
npeaAnpruHUMACMBbIX

- chopMupoBaThH MPEICTaBJICHUS: o XUMHYECKOMN COCTaBIISIIOLIEN
€CTEeCTBEHHOHAYYHO! KapTUHBI MHUPA, POJIM XUMHUH B TTO3HAHHUH SBJICHHHA TTPHUPOIIBL,
B (opMHpOBaHMM MBIIUICHUS W KYJIbTYphl JHUYHOCTH, €€ (YHKIMOHATBHOMN
rpaMOTHOCTH, H€O6XOILI/IMOI71 AJid pCHICHUA MNMPAKTUYCCKUX 3adad U 3KOJIOTMYCCKU
000CHOBaHHOT'O OTHOIICHUsSI K CBOEMY 3/I0POBBIO U IPUPOHOM Cpe/ie;

- yMeTh COOIIFO/IaTh MIPaBHJIA SKOJIOTUYECKH 1EIeCO00pa3HOTO MTOBEICHUS B OBITY H
TPYIOBOM NEATEIHPHOCTA B IENSX COXPAHEHUS CBOETO 3I0POBBS M OKPYXKAIOIIEH
MPUPOJHON CpENbl; YUUTHIBATh ONACHOCTh BO3ACHCTBUS HA JKUBBIE OPraAHU3MBI
OTIpeIeTICHHBIX BEIECTB, MTOHMMAsi CMBICH IIOKAa3aTells MPEeeNbHON TOIMyCTHMOM
KOHIICHTPAIIH




OcBoeHre  mporpaMmbl  y4eOHOW  JUCHUIUIMHBI  HANpPaBIEHO HA  JadbHEHUIIYIO
npodeccuoHabHy0 MoAroToBky 1o mpodeccuu 35.01.30 MammHHCT 71€C03arOTOBUTENBHBIX H
TPEJIEBOYHBIX MAIITUH.

[Toaromy coaepxanue obOydenus mo OVY][.12 Xumuss uMeeT MeXNpEeIMETHBIC CBSI3U CO
CIICAYIOIMIMMHU YUEOHBIMH JUCIUILIMHAMU 0011e00pa30BaTeNbHOT0, COIMAIBLHO-TYMAHUTAPHOTO H
o0menpodecCuoOHAIBHOTO IIUKJIOB: OV.13 buonorus, oreo. 03 beszonacHocTh
KHU3HEICSITEIbHOCTH.

Jns peanuzanuu mpoeCCHOHAIBPHONW HANpPaBICHHOCTH B JAHHOM paloueil mporpamme
pesyabTratel ocBoeHuss OYJ1.12 Xumust CUHXpOHHM3UPOBaHBI ¢ oOmuMH KommeTeHuusMu OI'OC

CIIO.



1.4. Cunxponusanus pe3yabraroB 00ydenusi mno ®I'OC COO u ®1OC CI10

Pe3yabrarsl 00ydyenust no ®I'oC COO

Oo0mme xomnerenuuu n3 GrocC CI10

IIpumepHbIe MeTObI, BUBI U (POPMBbI
y4eOHOi padoThl

JInyHoCTHEIE

['oToBHOCTB K CaMOpPAa3BUTHIO,
CaMOCTOSITEIBHOCTH U CAaMOOIIPEIEIIEHUIO
Hanuuue MoTuBamuum K OOydYeHUIO H
JUYHOCTHOMY Pa3BUTHIO

- llenenanpaBineHHOEe pa3BUTUE BHYTPEHHEU
NO3UIUN JIMYHOCTH Ha OCHOBE JIyXOBHO-

HPaBCTBEHHBIX LIEHHOCTEHN Hapo/10B
Poccniickoit @enepanny, UCTOPUYECKHUX H
HallMOHAJIbHO-KYJIBTYPHBIX TpaJULNH,
dbopmupoBaHue CHUCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILUOHHOTO MHUPOBO33pEHMUS,

NPaBOCO3HAHUS, YKOJIOTMYECKOH KYIBTYPHI,
CIIOCOOHOCTH CTaBUTh LI€IM M CTPOUTH
KU3HEHHBIE TIaHBI

OK 01. BriOupaTth crocoObl pemeHHs
3aja4 IPOo(heCCUOHATLHOU I TeTbHOCTU
NPUMEHHUTEITHHO K pa3IMYHBIM
KOHTEKCTaM

- Ilpumenenue TEXHOJIOTHU
pOOJIEMHOTO o0y4yeHus,
IBPUCTUYECKOTO METOJa, CO3JaHue
CUTyaluil amnmepuenuud (Omnopsl Ha
JKU3HCHHBIA  OMBIT), JTUAAKTHYECKHUX
UTp U T.IL

- OOecnieueHue BO3MOKHOCTH
CaMOCTOSITCILHON MOCTAaHOBKH IICICH
U 337a4 B NpPEeIMETHOM OOy4YeHUH,

IPOEKTHOI u yueOHO-
UCCIIEIOBATEIIbCKON JeSTEITbHOCTH
o0ydJaronmxcs

- Obecnieuenue BO3MOYKHOCTH
CaMOCTOSITEIILHOTO BbIOOpa
o0yJaroIMMHUCs TeMIa, PEeKUMOB U
dbopm OCBOCHHS MPEAMETHOTO
Mmarepuasia

- OGecnieueHue BO3MOYKHOCTHU

CaMOCTOSITENIbHO OLICHUTh HM3MEHEHUE
pe3yabTaToB (MIPUPOCT 3HAHUHA WITH €r0
OTCYTCTBHE, pa3HOOOpa3ue OCBOSHHBIX
CIoco0OB M CUTyalluil, B KOTOPBIX OHU
IPUMEHSITUCH)
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Merta-
npeaMeTHbIe

OcBO€EHHEBIE 00yJaroIuMHUCS

MEXITPEIMETHbBIC TTOHSITHS u
YHHUBEpCaJibHble  y4deOHbIE  JIeHCTBUSA
(perynsTUBHBIE, MO3HaBaTeJIbHbIE,
KOMMYHUKATHBHbIE)

CrocoOHOCT, HMX  HCIOJB30BAHUSI B
[I03HABATEILHOM M COLUAILHOM MPaKTHKE,
FOTOBHOCTD K CaMOCTOSTCIILHOMY
IUTAHUPOBAHHIO u OCYILECTBIICHUIO
y4eOHOM  JEATENbHOCTH, OpraHU3aluU

y4eOHOro COTpYJHHYECTBA c
He[arorHuecKuMU pabOTHUKAMHU u
CBEPCTHUKAMH, K YYaCTHIO B HOCTPOCHHH
WH/IMBUyaJIbHOM o0pa3oBaTeNbHON
TPaeKTOPHUHU

OBnanenue HaBbIKaMU y4eOHO-
U CCIIEeJ0BATEIbCKOM, POEKTHON u

COLUAILHOU JIEATEILHOCTH

OK 01. BsiOupaTth crocoObl pemeHust
3aj1a4 IPo(heCCUOHATBLHOU A TeTbHOCTH
MPUMEHUTEIHHO K Pa3IUYHBIM
KOHTEKCTam

OK 02. Hcnonb3oBaTh COBPEMEHHbBIC
CpeacTBa MOUCKA, aHanamn3a u
MHTEPIIpETaluU uHbopMauu u
WH()OPMALIMOHHBIE  TEXHOJOTHH IS
BBIMIOJIHEHHS 3a7a4 MpodecCHOHaTbHON
JIeATEIbHOCTH

OK 04. OddexTuBHO
B3aUMOJICHCTBOBaT, M paboTaTh B
KOJUJIEKTUBE U KOMaH/Ie

OK 05. OcymecTBisiTh YCTHYIO U
MUCHEMEHHYIO KOMMYHHKAITUIO Ha
roCyJlapCTBEHHOM si3blke Poccuiickoit
@denepanii ¢ y4eTOM OCOOEHHOCTEH
COIIMAIBHOTO M KYJIbTYPHOTO KOHTEKCTa

- YueOHbIC 3adaHUsl Ha  Pa3BUTHE

YMEHUH  pe3ylbTaTUBHO  MBICIIUTH,
OTIPENIENATh JIOTHYECKUE CBSI3U MEXIY
npeaMeTaMd  W/WIM  SIBJICHUSIMH,
CTPOUTh MOJICJIB/CXEMY Ha OCHOBE
YCIOBUU  3ajaud  W/Wim  croco0ba
peleHs 3a1a4n

VYueOHble  3amaHUS  HAa  yMEHHS
IIEPEBOTUTH UHPOPMALIUIO u3
rpadUyecKoro WIH
(hopMaTM30BaHHOTO TPEICTABICHHS B
TEKCTOBOE, M HaoOopoT (aHamm3
rpaduKoB, TAOJIHII, TUArPAMM U T.I1.)
VY4eOHble  3aJaHuUd  Ha  YMEHMS
NPEUIOKUTh ~ APTYMEHTBI, KOTOpBIC
OTHO3HAYHO  TOATBEPXKIAIOT  WJIH
OINPOBEPralOT JaHHOE YTBEPXKJICHUE,
BBICKa3aTh W OOOCHOBBIBATH CBOIO
TOYKY 3pEHHUSI

Hcnonp3oBaHne TPyNIIOBBIX METOJOB,
I7leé CTYACHT BBINOJHAET JACUCTBUS
CBOEH POJU B JEATEIBHOCTH TPYIIIBI
JUI pelleHHs] TOCTaBJIEHHOW 3ajauu,
aHAJIM3UpYyeT paboTy B TPYIIIE C TOUKH
3peHHs]  YCHEIIHOCTH  BBINOJHEHUS
y4eOHOM 3a/layM, OKa3bIBAET MOMOIIb
nmapTHepy B Tpymme B pEIICHUH
yueOHoOM 3a1aun

VY4eOHble 3aJaHusl HAa MOJATOTOBKY
COOOIIEHNH Ha 33JaHHYI0 TeMy C
oopmMIIeHrEeM HarJSAHOTO MaTepuaa

IIpeameTHbIe

Bnanenne cucreMo XMMHUYECKHUX 3HAHHUH,
KOTOpasi BKJIFOYAET: OCHOBOIIOJATrarollne
MOHATUS (XMMHYECKUH DJIEMEHT, aToM,
DJIEKTPOHHAsi 000JIoYKa atoma, s-, p-, d-

OK O0I. Boibupars cnocoObl perieHus
3a71a4u Mpo(heCcCHOHALHON J1eATEIbHOCTH
MPUMEHUTEIHHO K Pa3IUYHbIM
KOHTEKCTaM

Brinosninenue

MIPaKTUKOOPUEHTUPOBAHHBIX  3aJIlaHUI
B KOHTEKCTE Oymymen
npoecCHOHALHON  NIeATEeNHHOCTH C
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JJIEKTPOHHBIE OpOUTAIM aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb,
3IEKTPOOTPHUIIATENEHOCTb, CTEMeHb
OKUCJICHUSI, XUMHUYECKasl CBSA3b, MOJIb,
MOJIIpHasT Macca, MOJISIpHBIH  00beM,
VIIACPOJHBIN  CKeNeT, (QYHKIHMOHAIbHAS
rpynmna, paavkan, HW30MEepHsi, H30MEpHL,

TOMOJIOTHYECKHUI pan, TOMOJIOTH,
YTJIEBOJIOPOJIBI, KHCIIOPO/I- U
a30TCOJIEpKaILUE COCIMHCHUS,

OMOJOTUYECKH aKTUBHBIC BEleCTBa
(yrieBonbl, JKHUpbI, O€IKH), MOHOMED,
oJIMMep, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCIMHECHMUS,
KpUCTAIITMYECKast peleTka, THUIIBI
XUMUYECKUX peakiuil  (OKUCIUTEIbHO-
BOCCTaHOBUTENbHBIE, 9K30-U
SHIAOTEPMUYECKUE, PEAKIHH  HOHHOTO
oOMeHa), pacTBop, AIICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS
U cCoIanus, OKUCITUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XHWMHUYECKOU
peakiuu,  XUMHYECKOe  paBHOBECHE),
TEOPUH W 3aKOHBI (TEOpPUS XUMHUYECKOTO
CTPOEHUS OpraHUYECKUX BEILIECTB
A.M.bytneposa, TEeOpHst
AIIEKTPOJIUTUUECKON JIMCCOITUAINH,
nepuoauueckui 3akoH [[.M. Menneneesa,
3aKOH COXpaHEeHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK
XUMUHU, (HAKTOJOTHYECKUE CBEIEHUS O
CBOMCTBax, COCTaBe, TMOJIY4YEHHUH U
0€30MacHOM HCIIOJIb30BAaHUM BaKHEHIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEILECTB
B OBITY W TPAKTUYECKOW JCATEIHHOCTU

HUCITIOJIB30BaHNEM OCHOBHBIX
XUMHYSCKHUX ITOHATHI U 3aKOHOB

12



YCII0BECKa

ChopMupOBaHHOCT yYMEHHI  BBISBIATH
XapakTepHblE MPU3HAKA U B3aUMOCBSI3b
MU3Y4YEHHBIX IIOHSATHUH, MIPUMEHSTh
COOTBETCTBYIOLIME ITIOHATHUS IIPU ONUCAHUU
CTPOCHHSI M CBOWCTB HEOPIaHMYECKUX H
OPraHU4YeCKUX BEILIECTB u Ux
IIPEBPAILCHNUM; BBIABIATH  B3aMMOCBS3b
XUMUYECKUX 3HAaHUM C TOHATHSAMU U
IIPEACTABJICHUAMU JIPYTrUx
€CTECTBEHHOHAYYHBIX IIPEIMETOB

OK 01. Bribuparp crocoObl pereHus
3a1a4 Ipo(eCCHOHANBHON NIESITENbHOCTH

PUMEHHUTEIHHO K pa3IMYHBIM
KOHTEKCTaM

OK 02. Hcnonb3oBaTb COBPEMEHHbBIE
cpeacTBa TIOUCKa, aHaIM3a u
UHTEpIpeTanun uHpopMauu u
UH(QOPMAIIMOHHBIE ~ TEXHOJOTMU  JUIA

BBITIOJTHEHUS 33724 TPOdECCHOHATBHON
JeSITeIIbHOCTH

PemeHne  npakTHKOOPUEHTHUPOBAHHBIX
3az1ad, KEHCoB Ha BBIIBIICHUE
B3aUMOCBSI3HU MEXIY COCTaBOM,

CTPOCHHUEM, CBOMCTBaMH BCIICCTB U HUX
MMPUMCHCHUCM B JJICKTPOTCXHUKCE

CdopMUpOBaHHOCTh yMEHUU MPOBOJIUTH
pacueTsl MO XWUMHYECKUM (QOopMylaM H

OK O01. Boibupars crnocoObl pemieHus
3a/1a4 nMpoeCcCUOHATBHOMN eATeTbHOCTH

Pemenue IMPAaKTUKOOPHUCHTHUPOBAHHBIX
3aja4, KEHMCOB Ha YMCHHUE HUCIIOJIB30BATh

YpPaBHEHUSAM XHMHUYECKUX PEAKIUl ¢ | IPUMEHHUTEIHHO K pa3IMYHBIM | XUMUYECKUE 3HAaHUS JUIA T[PUHATHS
UCIIOJIb30BaHUEM (PU3NYECKUX BEJIMYUH, | KOHTEKCTaM pelleHuii B CUTYyalUsX, CBS3aHHBIX C
XapaKTEePU3YIOIINX BeleCTBa c BEIIECTBAMH U HX [PUMEHEHHEM B
KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa AIIEKTPOTEXHUKE

(HOpMalbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA

BEIIECTBA;  HCIIOJIb30BaThb  CUCTEMHbIE

XUMHUYECKHE 3HaHWsS  JUISl  TPUHATHUSA

pelieHHid B KOHKPETHBIX JKU3HCHHBIX

CUTYallUsX, CBS3aHHBIX C BEIIECTBAMH U

WX PUMEHEHHEM

CdopmupoBaHHOCTH ymenus | OK  02. Hcnons3oBaTh COBpeMEHHbIE | BeimonHeHue 3ajaHuii, CBSI3aHHBIX C
AHAIN3UPOBAThH XUMHUUYECKYIO | CpeACTBa MIOKCKa, aHaJn3a U | IOMCKOM, aHaJIW30M U  00paboTKOM
uH(pOpMaIMIO, TOIYy4aeMyl0 U3 pPa3HBIX | HHTEPIIPETaluU uHbOopMaIuu u | uHpopManuu 0 BEIIeCTBAX u
HCTOYHUKOB (cpencts MaccoBOM | MH(pOPMALIMOHHBIE  TEXHOJOTMHU Ul | MaTepuaax, HCIOJIb3YEMBIX B
uH(popMaluu, cetb UHTEpHET U Apyrue) BBIMOJIHEHUS 337a4 NPOPECCUOHATBHOM | DIEKTPOTEXHUKE

JCATCIIBHOCTH
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA30OBATEJLHOM

JANCHUIIJIIMHBI «XUMUS»

2.1. O0bemM TUCUMILIMHBI U BUAbI Y4e0HOI pad0ThI

Buj yueOHoit padoThl

0O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 78
B T.4.

OcHoBHOe cojiep:KaHue 68
BT. U..

TEOpETUIECKOe 00ydeHne 50
PAKTUYECKHUE 3aHSTUS 28
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/leP:KaHMe (COdep:KaHue 10
MPUKJIAJTHOT0 MOIYJIfA)

BT. U..

TEOpeTUIecKoe o0yueHue 4
MPAKTUYECKHUE 3aHITUS 6
IMpomeskyTounasi arrectamus (1uddepeHIUpOBaHHBIN 3a4eT) 2
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaunmeHnoBaHue Coaepxxanne yueOHOro MaTepuaJia (0CHOBHOe U NpodeccHOHATHHO-OPUEHTHPOBAHHOE), 1a00paTOpPHbIE 1 Ob1eM 9aco ®opmupyeMble
. 'beM YacoB
pa3fesnoB U TeM NMpaKTHYecKHue 3aHATHS, TPUKJIATHOH MOAYJIb KOMIIeTeHIM U
1 2 3 4
OcHoBHOe coaep:KaHue 68
Pasnes 1. OcHOBBI cTpOeHHs BellleCTBA 6
Tema 1.1. OcHoBHoOE cojiep:KaHne 4 OK 01
Crpoenue aToMOB
XUMHUYECKHAX Teopernueckoe 00yyeHue 2
3JIEMEHTOB U
npupoIa CoBpeMeHHass MoJenb CTpoeHus: aroMa. CUMBOJIMYECKHM SI3bIK XUMHH. XUMUYECKUN 3JEMEHT. DJIEKTPOHHAA
XUMHYECKOM CBsi3u  |KOHHryparms atoma. Kimaccupukanusi XAMUYIECKUX 3JIEMEHTOB (S-, P-, d-37eMeHThI). BajeHTHBIE 3JIEKTPOHBI. 2
BanenTHOCTB. DNEKTpOHHAs MPUPOJIa XUMUYECKONW CBA3U. DJIEKTPOOTPULIATEILHOCTh. BUBI XUMHUYECKON CBS3U
(rKoBaJiIeHTHasl, MOHHAs, METAJUIMYEeCKasl, BOAOPOHAsI) U CIIOCOOBI €€ 00pa3oBaHUs
IIpakTHyeckue 3aHATHA 2
Pemenne 3amaHuii Ha UCIOJB30BAHME XUMHUYECKOM CHMBOJIMKM M HA3BAHUN COCIMHEHHHM 110 HOMEHKIATYpE
MEXIYHapOIHOI'O COI03a TEOPETHYECKON M NMPHUKIATHOM XMMHM U TPUBHUAIBHBIX HAa3BaHUH AJISI COCTaBIICHUS
XAUMUYECKUX (OpMYNT JBYXaTOMHBIX COCJUHEHWH (OKCHAOB, CyIb(QHUIOB, THUAPUIOB H T.I.) U JPYTUX
HEOPTaHUYECKUX COETUHEHUN OTIENIbHBIX KIacCOB. 2
[IpakTuueckue 3amaHWs Ha YCTAHOBJICHUE CBS3M MEXAY CTPOCHHMEM AaTOMOB XHUMHYECKHX D3JIEMEHTOB H
MEPUOTUYECKUM NU3MEHEHUEM CBOMCTB XUMHUYECKHX 3JIEMEHTOB M UX COCMHEHHUH B COOTBETCTBUU C MOJOKEHUEM
ITepuoaryueckoil CUCTEMBI.
Tema 1.2. OcHOBHOe cofep:kaHue 2 OK 01
[epuogmueckuit OK 02
3aKOH U Tabiua IIpakTHyeckue 3aHATHA 2
J.1. MeHnneneeBa
[lepnoanueckas cucrema xumudeckux anemeHToB (.M. Menneneesa. duznueckuii cMpica Ilepuonngeckoro
3axoHa J[.. MenzneneeBa. 3akOHOMEPHOCTH N3MEHEHHS CBOHCTB XUMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU 5

IIPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C IMOJIOKCHUEM XUMHUYECKOT'O 3JIEMCHTA B HepnonnquKoﬁ
cucteMe. MupoBo33peHyeckoe u HayuHoe 3Hauenue [lepuoauyeckoro 3akona .M. Menneneea. [Iporuossr J.H.
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MenneneeBa. OTKPBITHE HOBBIX XUMHUYECKHUX DJICMECHTOB.

Petrenre mpakTUKO-OPUEHTUPOBAHHEBIX TEOPETUUECKUX 3aJaHUIN HA XapaKTEepU3alUI0 XUMUYECKUX IIIEMEHTOB
«MeTamndeckne / HeMETaULTHYECKUE CBOMCTBA, AJIEKTPOOTPHUIIATEILHOCTh XUMUICCKHUX 3JICMEHTOB B
COOTBETCTBHH C WX DJIEKTPOHHBIM CTPOCHHUEM 1 TIOJIOKCHHUEM B MIEPUOAMIECKON CUCTEME XUMHUSCKHIX DJIEMEHTOB
.. MenneneeBa»

Paznen 2. XuMH4YeCKHe peaKIuu 10
Tema 2.1. Tumns! OcHOBHOe cojiep:kaHue 4 OK 01
XUMHYECKUX IIK 2.3
peaktuii Teoperuueckoe o0yueHue 2

Knaccudukamnus v THIIBI XAMUYECKHIX PEaKInii C y9acTHeM HeopraHmdeckux BemecTB. CocTaBieHue ypaBHEHUI

peakuuii CoeIMHEHNS, pa3oKeHH, 3aMeIIeHNs, OOMeHa, B T.4. PEaKIiil TOPEHU, OKUCICHUSI-BOCCTAHOBIICHHSL.

YpaBHeHUs OKUCTICHUA-BoccTaHOBNEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBICHHE U 2

YpaBHHBaHHE OKHCIUTEbHO-BOCCTAHOBUTEIBHBIX PEAKIIUl METOIOM 3JIEKTPOHHOTO Oananca. OKUCIHTENBHO-

BOCCTaHOBHUTEIbHBIC PEAKIIMU B IPUPO/IE, POU3BOIACTBEHHBIX MPOIIECCax M KU3HEACATETPHOCTH OPTraH3MOB

IIpakTUyeckue 3aHATHSA 2

KonmuectBennple orHomeHnss B XUMHUU. OCHOBHBIE KOJHYECTBEHHBIE 3aKOHBI B XHMHH W PacyeThl IO

YPaBHEHUSIM XMMUYECKUX peakiuii. Moib Kak eJuHMIIA KOJMYecTBa BellecTBa. MojsipHas Macca. 3aKOHbBI

COXPaHEHHUSI MacChl M dHEPrHU. 3aKOH ABOraapo. MosspHbili 00beM ra3oB. OTHOCHTEINIbHAS IJIOTHOCTH Ta30B. 2

Pacyerpl Mo ypaBHEHUSM XUMHYECKHX PEAKIUI C HCIIONB30BAaHUEM MAacChl, 00beMa (HOpMAbHBIE YCIOBHS)

ra3oB, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE cofepkaHne 4 OK 01
OnekTponuTrdecKas OK 04
JIUCCOLMAIIS U TeopeTuueckoe o0yyeHue 2
HOHHBIN 00MEH

Teopus AIIEKTPOTUTHUYECKOW nucconuanu. MoHbL. DIIeKTPOIUTHI, HEANEKTPOIHUTHI. Peakiiuu HOHHOTO oOMeHa.

CocTraBrieHue peakiuii HOHHOTO OOMEHa IYyTEM COCTAaBJICHUS WX TOJIHBIX U COKPAIEHHBIX MOHHBIX YPaBHEHUU. 2

KucioTHo-0CHOBHBIC peakiiny. 3a/IaHUs Ha COCTABJIICHUE NOHHBIX PEaKITUit

I[IpakTHYecKue 3aHATHS 2
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HccnenoBanne THIOB (TI0 COCTaBy M KOJMYECTBY HCXOTHBIX M 00pa3yIOMINXCsI BEMIECTB) U MPU3HAKOB

XuMu4eckux peakuuii. [IpoBenenne peaknuii HOHHOro oOMeHa, onpeeNIeHHe Cpeibl BOIHBIX PaCTBOPOB. 2

3amaHus Ha cOCTaBJIEHHE HOHHBIX PEaKIUHA
KonTpoabHast C

TPOCHHE BEILECTBA M XUMUYECKHE PEaKIH 2
padora 1
Pazngen 3. CTpoeHue U CBOIMCTBA HEOPTAHUYECKHUX BelIeCTB 16
Tema 3.1. OcHOBHOe coiep:kaHue 4 OK 01
Kiaccudukarms, OK 02
HOMEHKJIaTypa 1 TeopeTuueckoe o0yueHue 2 TIK2 1
CTpOCHHE ITK4.3
HEOPraHU4eCKUX n .
penMeT Heopraunyeckoi xumuu. Knaccugukanus Heopranudeckux emiecTs. [IpocTbie u c0KHbIE BEIECTBA.

BCIICCTR OCHOBHBIE KJIACCHI CII0KHBIX BEIIECTB (OKCHIBI, THAPOKCH/IBI, KHCIIOTHI, COJN). B3anMOCBSA3b HEOPraHUYECKUX

BEIIECTB. ArperaTHble COCTOSHUS BemecTBa. Kpucramumueckue u amopdHsle BemecTsa. THIBI KPUCTATUIMIECKUX 2

peLIEeTOK (aTOMHasi, MOJICKYJIApHAs, HOHHAS, METAJUITMYECKast). 3aBUCUMOCTbD (PU3MUECKUX CBOWCTB BEIIECTBA OT

THTIA KPUCTAIIIMYECKON pelIeTKH. 3aBUCUMOCTDh XUMUUECKOW aKTHBHOCTH BELIECTB OT BHA XUMUYECKOH CBS3U U

THTIA KPUCTAITMUECKOHN pemeTku. [TpruanHel MHOrooOpasusi BeiecTs

IIpakTuyeckue 3aHATHS 2

Homenknarypa HeopraHHYeCKHX BEIIECTB: HA3BaHUE BEIIECTBA UCXOJIS U3 HX XUMUYECKOH (hOpMYITBI HITH

COCTaBJICHHE XUMHUUECKON (POPMYJIIBI UCXO/S M3 Ha3BaHMsA BelecTa o mexkayHapoauoii (MIOITAK) mnun

TPUBUAIBLHON HOMEHKJIATYPE.

Pemrenne mpakTHyeckux 3alaHWii MO  KiIaccHUKAIMM, HOMEHKIAType U XUMHUYECKHM (opmyrnam

HEOPraHMYEeCKHX BELIECTB Pa3IMYHBIX KiIaccoB (YrapHbIM ras, yIJIEKHUCHIbIH Ta3, aMMHAaK, raiieHas W3BECTb, 2

HeTralieHas U3BECTb, NMUTHEBAsi CoJa M JAPYIHX): HA3blBaTh U COCTAaBIJISATH (OPMYJIBI XMMHUYECKHX BEIIECTB,

OTIpeETATH MPUHAIEKHOCTH K Kiaccy.

Hctounukn xumuyeckoil nHpopManuu (CpeacTB MaccoBoi nHpopmaiuy, cets MuTepHeT U npyrue). [Tonck

nHGOPMALIUH IO HAa3BAaHHUAM, HACHTU(PHUKATOpaM, CTPYKTYpHBIM GopMyiam
Tema 3.2. ®uznuko- | OcHOBHOe comepKaHHe 10 OK 01
XUMHYECKHE OK 02

Teopernueckoe o0yyeHune 8
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CBOMCTBA Mertamnel. O6mue Gu3MYecKkre 1 XUMHYIECKHE CBOICTBA MeTaiioB. CrocoObl TOTydeHNs. 3HAYeHHEe METAIOB H 1TK2.3
HCOPraHMICCKHX HEMETAJIOB B MPHPOJIE M KU3HEICATENILHOCTH YEIOBEKA M OPraHu3MoB. Kopposus MeTaiuioB: BUABI KOPPO3MH, 4
BCILECTB CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HH

Hemeramnpl. O0mue ¢u3mdeckne ¥ XHMHYECKHUE CBOMCTBA HEMETAUIOB. THITMYIHBIC CBOMCTBA HeMeTaioB 1V—

VII rpymm. Knaccudukaius 1 HOMEHKIaTypa COSMHEHNH HeMeTaioB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B 2

pUPOAE

XuMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHAOB, THAPOKCHIIOB, KUCIIOT, COJICH 1

Ip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOHCTB MPOCTHIX BELIECTB, BOAOPOIHBIX COCAMHEHHH, BBICIINX OKCHIOB U 2

THAPOKCH]IOB

IIpakTUyeckue 3aHATHSA 2

CocTaBrneHue ypaBHEHHH XMMHUYECKHX PEAKIHUHA C Y9aCTHEM TPOCTHIX U CIIOKHBIX HEOPTaHMYECKHUX BEIECTB:

METAJIJIOB ¥ HEMETAIJIOB; OKCHJIOB METAIJIOB, HEMETAIJIOB M aM()OTEPHBIX AJIEMEHTOB; HEOPTaHUIECKUX KUCIIOT,

OCHOBaHU 1 aM(OTEPHBIX THAPOKCHAOB; HEOPraHUUECKUX COJIEH, XapaKTepU3YIOLINX X CBOICTBA. 2

Pemenne npakTHKO-OPHEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUI Ha CBOWCTBA, COCTAB, TIOIYYCHHUE U OE30MacHOe

WCTIONIb30BaHNE BAKHEHIINX HEOPTaHUIECKUX BEIIECTB B OBITY U MPAKTUIECKON IEATEITHPHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOe coep:kaHue 2 OK 01
Wnentuduxarmst OK 02
HEOPraHHYECKHX IIpakTuyeckue 3aHATHS 2 OK 04
BEIIECTB _

Pemenne OKCIICPUMEHTAJIBHBIX 3a1a4 110 XUMHYCCKHUM CBOMCTBAM METAJUIOB U HEMETAJLJIOB, 11O paCIiIO3HABAHUIO U

MTOJTyYEHUIO COSTMHEHN METaJUIOB M HEMETAIIJIOB.

Wnentndukanms HeOpraHMIECKNX BEMIECTB C MCIIONB30BAHUEM HX (PH3UKO-XUMHYECKHX CBOWCTB, XapaKTEPHBIX 2

KayecTBEHHBIX peaknuii. KauecTBeHHble peaknuu Ha cynbdar-, KapOOHAT- W XJOPHI-aHUOHBI, Ha KaTHOH

AMMOHUA
KonTponbnas .

CBolicTBa HEOPTraHMUECKUX BEIIECTB 2
padora 2
Paznen 4. CTpoeHue H CBOIICTBA OPraHNYeCKUX BellecTB 24
Tema 4.1. OcHOBHOe coiep:kaHue 6 OK 01
Knaccugukanus, 1IK2.2

TeopeTndeckoe o0yyeHune 4
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CTpOCHUE U
HOMEHKJIaTypa
OpPTraHUYECKUX
BCIICCTB

ITosiBneHue u pa3BUTHE OPraHUYECKON XMMUHU KaK Hayku. [IpeameT oprannyeckoi XuMuu. MecTo u 3HaueHue
OpraHUYECKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHUECKOE CTPOCHUE KaK MOPSIOK COCIUHCHHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJieHTHOCTU. OCHOBHBIC
TIOJIOJKEHUSI TEOPHH XUMHYECKOTO CTPOSHUSI OpraHMYecKnx coeanHeHnit A.M. bytnepoBa. YriepoaHslii ckener
OpPTaHUYECKOW MOJIEKYJbl. 3aBUCHMOCTh CBOWMCTB BEIIECTB OT XWMHYECKOTO CTPOEHHS MOJEKyd. M3omepus u
H30MEpBI.

[lomstne o ¢QynkumonansHON rpynme. Pamnkan. IlpuHmumel xiraccUpUKAIMN OPTaHUYECKUX COETUHEHHI.
MexnyHapomHass HOMEHKIIATypa W TPHHIOWIB HOMEHKIATyphl OpraHmdeckux coenauHeHnid. [lomsrtme 00
a30TCOACPKAIIUX COCIUHCHUAX, OWOJIOTMYECKM AaKTUBHBIX BellecTBax (yrieBojax, Kupax, Oeikax W Jp.),
BBICOKOMOJIEKYJIIPHBIX COSIMHEHUSIX (MOHOMEP, MOJIUMEP, CTPYKTYPHOE 3BEHO)

l'[paRanecm/le 3aHATUSA

HomeHnknarypa OpraHM4YecKMX COCIMHEHHH OTACTbHBIX KIACCOB (HACHIINICHHBIC, HEHACHINICHHBIC W
apOMAaTUYECKUE YTICBOAOPOIBI, CHHUPTHI, (EHOMBI, aibIeruibl, KETOHBI, KapOOHOBBIE KHUCIOTBI U Jp.)
CocraBieHue TONHBIX M COKPALICHHBIX CTPYKTYpPHBIX (OPMYNI OpPraHMYECKHX BEIICCTB OTICIBHBIX KIACCOB,
WCTIONB3Ysl MX Ha3BaHUSA MO CHUCTEMATHYECKON M TPUBHAIBLHON HOMCHKIAType (STHJICH, AlleTWJICH, TIIHICPUH,
(beHon, hopMmanbaeru, YKCycHasi KUCIIOTa, TIUIKH). PacdeTsl mpocreiimeil GopMynbl OpraHnIecKOi MOJICKYJIH,
HCXOJIA U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COeIUHEHUN

OcHOBHOe coep:kaHue

12

TeopeaneCKoe oﬁyqe}me

OU3UKO-XMMHYECKHE CBONWCTBAa OPTaHMUYECKMX COCIMHEHUH OTIENBHBIX KJIACCOB (0COOEHHOCTH KiacCU(pHUKALUU
W HOMEHKJIATYphl BHYTPHU KJacca; TOMOJOTHYECKUH psif 1 oOmast popMyia; u3oMepusi; GU3NIEcKrue CBONCTBA;
XHUMHYECKHE CBOWCTBA; CIIOCOOBI MOTyUEHHS):

— TpefieNibHBIE YTIIEBOAOPOAB! (aJIKaHbl U IIMKJIOATKAHbI). 'opeHne MeTaHa Kak OJMH W3 OCHOBHBIX HCTOYHHKOB
TeIJla B TNPOMBILUICHHOCTH W ObITy. CBOMCTBa NPHUPOJHBIX YIJIEBOAOPOIOB, HAXOXKICHHE B HpPUPOLE U
MIPUMEHEHHNE aJIKaHOB;

— HeTpenesbHbIe (ANKEeHBI, aTKUHBl M aJKaJAWeHbl) M apoMaTHYeCKHe YIiieBojopoabl. ['opeHne amernieHa Kak
HCTOYHHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH AJIs1 CBAPKH U PE3KH METAJNIOB

— KUCJIOPOACOAEPIKAIIUE COSTUHEHUS (CITUPTHI U (DEHOIIbI, KAPOOHOBEIE KUCIOTHI U 3(UPHI, aTbJACTHIBI U KETOHEI,
JKUPBI, yraeBonel). [lpakThyeckoe MpUMEHEHWE OSTWICHIVIMKOJS, TiHiepuHa, ¢eHona. [IpumeHeHue
dhopmanbernma, aneTanbaeTuaa, YKCYCHOW KUCIOTh. MBUTa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT. Motomye
CBOMCTBA Mblja

OK 01
OK 02
OK 04
[IK1.4
TIK2.1
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— a30TCOAEp’Kallle COCOUHEHUs (aMHHbl M aMUHOKHCIOTBHI, O€lKu). BBICOKOMOJEKYNSpHbIE COEIUHEHUS
(cuHTeTHUECKHE M OHMOJNIOTMYECKU-aKTHBHBIC). MoHOMep, TonuMmep, CTPYKTypHOe 3BeHo. l[lomumepusanus
3THJIEHA KaK OCHOBHOE HalpaBJIEHUE €r0 MCII0Ib30BaHUs.

I'eneTnueckas cBSA3b MEXAY KJIaCCaMU OPraHUYECKUX COCAMHEHUN

IIpakTHyeckue 3aHATHS

CBoiicTBa OPraHUYECKUX COEIMHEHUH OTHENbHBIX KJIACcCOB (TPUBUAIBHAs M MEXIyHapoIHas HOMEHKJIATYDa,
XMMUYECKHEe CBOMCTBA, CIIOCOOBI MOTY4eHUs): MpeebHble (alKaHbl M LUKIOATKAHBI), HEMpeIeNbHbIe (aJIKeHBI,
QIKMHBI U alIKaJUCHbl) U apoOMaTU4eCKUe YTIIEBOJOPOABI, CIIUPTHI U (pEeHOJBI, KApOOHOBBIE KHCIOTHI U 3(HPH,
JIBJETUBl U KETOHBI, aMUHBI M1 aMUHOKHUCJIOTBI, BEICOKOMOJICKYJISIPHBIE COSINHEHNUS. 3alaHusl HAa COCTABJICHUE
YPaBHEHUH XUMHUYECKHX PEaKLHUH C y4aCTHEM OPraHUYECKUX BEIECTB HA OCHOBAaHUU MX COCTaBa M CTPOCHUS

CocTaBrneHue cxeM peaknuil (B TOM YHCIE IO TPEMIOKEHHBIM IENOYKaM MpPEeBpaIleHui), XapaKTepU3YIOIIIX
XIUMHYECKHAE CBOWCTBAa OPTaHMYECKUX COEAMHEHWH OTAENBHBIX KJIACCOB, CIIOCOOBI MX TOJMYYCHHS W Ha3BaHHE
OpraHUYECKUX COEAUHEHUH 110 TPUBUAIBHON UM MEKIYHAPOJIHON CUCTEMATUYECKOM HOMEHKIIAType.

Pemienue mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUi Ha CBOWCTBA OPraHUYECKUX COEAUHEHUN
OTZETBHBIX KJIACCOB

Tema 4.3.
Wnenaruduxanus
OpPTaHUYECKUX
BEILIECTB, UX
3HAYEHUE U
MIpUMEHEHUE B
OBITOBOM U
MIPOU3BOJICTBEHHOM
eI TEILHOCTH
YyeJIoBeKa

OcHoBHOE CoAepKaHue

TeopeaneCRoe oﬁyqelme

buoopranndeckue coenunenus. llpumenenne u Ouonornveckass poib yrieBonoB. OKHCIEHHE YIJIIEBOAOB —
WCTOYHUK SHEPTUU JKUBBIX OpraHu3mMoB. OONacTH MprUMEHEeHHs: aMUHOKHUCIIOT. [IpeBparienus: 0€lIKoB MUY B
opranusme. buonornueckne ¢pynkuuu 6enkoB. bruonorndeckne GyHkuuu xupoB. Posb opranndeckoil xumun B
pelIeHny IpodIeM MUIIEBOi 0e30I1acHOCTH

Ponb opranudeckoil XMMUM B PEHICHWH MPOOJEM JHEPreTHYecKOH Oe30MacHOCTH, B Pa3BUTUU MEIHUIIMHBI,
CO3J1aHMH HOBBIX MAaTE€PUaJIOB, HOBBIX HCTOUHHKOB SHEPTUH (ANbTEpHATUBHBIE HCTOUYHUKH 3Heprun). OnacHOCTh
BO3/ICHCTBHS HA J>KUBBIE OPraHW3Mbl OPraHMYECKHX BEIIECTB OTHENBHBIX KJIAcCOB (YIJI€BOAOPOIBI, CIHPTHI,
(eHONBI, XJIOPOPTaHMYECKHE MPOWU3BOJHBIC, ABACTHIBI M JIp.), CMBICT TOKa3aTells MpeaelbHO JOMyCTHMOM
KOHLIEHTpaluu

HpaRTl/I‘leCKI/le 3aHATUSA

WnenTudukanms OpraHUYECKMX COCOUHEHUI OTAENBbHBIX KIAaccoB (Ha MpHMEpe ajlbJernaoB, Kpaxmala,
YKCYCHOH KHCJIOTBI, OEJKOB M T.I.) C HCIIOJIb30BaHWEM WX (UIUKO-XUMHUYECKHUX CBOMCTB M XapaKTEPHBIX
KauyeCTBEHHBIX peaknuid. JleHaTypaumsa Oenka mpu HarpeBaHud. LIBeTHble peakiuu OenkoB. Bo3HUKHOBEHHE

OK 01
OK 02
OK 04
IIK.2.3
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AHAJIMTUYCCKOr0 CUrHaja ¢ TOYKH 3pCHHA XUMHYCCKHX ITPOLCCCOB IIPU IPOTCKAHUHN KauyeCTBEHHOM p€aKuuu,
MO3BOJISIONICH I/IHGHTI/I(i)I/IHI/IpOBaTL NPCIJIOKCHHBIC OPraHNYCCKUEC BCIICCTBA

Kontpossas CTpyKTypa U CBONCTBA OPraHUYECKHUX BEILIECTB
pab6ora 3
Paznea 5. Kunernyeckune u TepMoAHAMAYECKHE 3AKOHOMEPHOCTH MPOTEeKAHUS XMMHYECKUX peakuui
CkopocTh OcHOBHOe coiep:kaHue OK 01
XUMUYECKUX OK 02
peaxumii. TeopeTuueckoe o0yueHue ITK2.3
XuUMHYECKOE
paBHOBeCHE CKOpOCTh peakluy, ee 3aBUCUMOCTh OT Pa3IHYHbIX (DAaKTOPOB: MPUPOIBI pEarupyIOUINX BEeIECTB, KOHIIEHTPAIUN
pearupymommx BeLIeCTB, TEMIEparyppl U IUIOIIAAM PEAKUHMOHHONW IOBEpXHOCTH. TemoBble 3(QeKTh
XUMHUYECKUX PEAKIUI. DK30- U SHAOTEPMUYECKHUE, PEAKIIHH.
OO6paTuMOCTh peakiuii. XUMHYECKOE PaBHOBECHE M €ro CMEIIEHHE MOJl JCHCTBHEM pa3iUYHBIX (AKTOPOB
(KOHILIEHTpaLUsl PeareHTOB WIM MPOAYKTOB peaklliy, JaBJeHHEe, TemIleparypa) A CO3JaHUS ONTHUMAalIbHBIX
YCJIOBHM MpoTeKaHus xumMuieckux npoueccos. [punnun Jle [arense
IIpakTuyeckue 3aHATUS OK 01
OK 02
Pentenne mpakTHKO-OPUEHTUPOBAHHBIX 3aJIlaHMK Ha aHAIM3 (DAaKTOPOB, BIUSIOMIMX HA M3MEHEHHE CKOPOCTH I1K2.3
XAMUYECKON peaknuu, B T.4. C TMO3UIMK DKOJOTHMYECKH IeIecO00pa3HOro MOBENEHHs B OBITY U TPYJIOBOI
JESATENBHOCTH B LIENSAX COXPAHEHNUS CBOETO 3/I0POBBS M OKPY KAIOIIEH IPUPOIHON CpEbI.
Pemenne npakTHKO-OPHEHTHUPOBAaHHBIX 3aJaHU Ha npuMeHeHue mnpuHuuna Jle-Illatense amsd HaxoXAECHUA
HaTIpaBJICHUs] CMEIEHUS PABHOBECHS XUMHUYECKOW peakiuu W aHanu3 (HaKTOpOB, BIUSIONMIMX HA CMEIICHHE
XUMHYECKOTO PaBHOBECHS
Paznea 6. PactBopnl
Tema 6.1. OcHoBHOE cofepkaHne OK 01
ITonstue o OK 02
pacTBopax TeopeTudeckoe o0yyeHue OK 07
ITIK2.2

PactBopenne kak (¢u3MKo-xuMuueckuit mporiecc. PactBopbl. CrocoObl  MPHUTOTOBJICHUS  PACTBOPOB.
PactBopuMocTh. MaccoBast fonisi pacTBOpeHHOro BemiecTBa. (CMBICT TOKaszaTeisl MPeneiabHO JOMYCTUMON
KOHIIEHTPAI[UH U €0 HCIIOJIb30BaHUE B OIIEHKE KOJOTHYECKON 0€30IacHOCTH.

[IpaBuna SKOJIOTUYECKH IIETIECO00PA3HOTO MOBEACHUS B OBITY M TPYIOBOU NESITEILHOCTH B IENISIX COXPaHCHUS
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CBOETO 3[IOPOBBSI W OKPYXKAIOMIeW NPUPOAHON Cpenbl, OMACHOCTh BO3JCWCTBUS Ha JKHUBBIE OPTaHU3MBI
OTIPE/ICTICHHBIX BEIIECTB.

Pemenne mpakTHKO-OPUCHTHPOBAHHBIX PACUYCTHBIX 3aJaHUii HA pPACTBOPHI, HUCIOJIb3yeMbIE B OBITOBOW U
MIPOM3BOCTBEHHOM JIEATENIFHOCTH YeJI0BEeKa

Tema 6.2. OCHOBHOE CO/lepKanne 2 OK 01
Hccnenosanue OK 02
CBOJCTB pacTBOpPOB  |IIpaKTHYecKHe 3aHATHS 2 OK 04
TIK4.3

Pemenue 3anad Ha NpUTOTOBJIEHNUE PACTBOPOB 2
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAePKAHNE NPUKJIATHOTO MOAYJINA)
Paznea 7. Xumus B ObITY U NPOU3BOACTBEHHOM eI TeJIbHOCTH YeJI0BeKa 10 OK 01

OK 02

Xumus B ObITY U OCHOBHOE COIep/KaAHHe 10 OK 04
IIPOU3BOJICTBEHHOM OK 07
ACATCIBHOCTH TeopeTnyeckoe ofy4enue 6 [K.1.4
YeJI0BeKa 11K0.3

Hogeitmme mocTrxeHWss XUMAYECKOW HAyKW M XHMHYECKOW TeXHOJoruu. Ponp xwmunm B obOecriedeHuu '

HKOJIOTHYECKON, YHEPTeTHYECKON U MHIIEBOM 0€30MacHOCTH, Pa3BUTHH MeAWNUHEL. [IpaBmina moncka u aHanmu3a 6

XUMHUECKON MH(OpMAIUU W3 Pa3IMYHBIX HMCTOYHUKOB (HaydyHass W y4eOHO-HaydyHas JIUTepaTypa, CpeICTBa

MaccoBoil nHdopmanmu, cetb UHTEepHeT)

IIpakTHYeckue 3aHATHA 4

Ilonck w aHanM3 KeWCOB O MPUMEHEHWHM XUMHUYECKMX BEIIECTB W TEXHOJOTMH ¢ ydyeToM Oynymien

MpodeCcCHOHANBEHONW JIEATENPHOCTH TI0 TEMaM: BaKHEHINE CTPOUTENbHBIE MaTepHaibl, KOHCTPYKIMOHHBIC

MaTepuaibl, Kpacku, CTEKJI0, KepaMuKa, MaTepHasbl s ANEeKTPOHUKH, HAHOMAaTepHalbl, TEKCTUIIbHbBIE BOJIOKHA, 4

HCTOYHUKH SHEPIHH, OPraHNYeCKre 1 MUHEPAJIbHbIC yI00PEHUs, JIEKapCTBEHHbIEC BEIIECTBA, OBITOBAsT XMMHUSI.

3amura: [IpencraBnenue pe3yabTaToB pelieHNs KeiicoB B (hopMe MUHU-IOKIIA1a ¢ Ipe3eHTalueH

IIpomexxyTouHast aTTecTAIMSA IO JUCHUIUINHE (M depeHIMPOBAHHBIN 3a4eT) 2

Bcero 78
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3. YCJIOBUS PEAJIM3ALIMM ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOI
JUCHUILIAHBI

3.1. TpeOGoBaHusi K MUHMMAJLHOMY MAaTePUATIbHO-TEXHUYECKOMY
odecre4eHnI0
Jns peanuzanuyd MpOrpamMMbl  JTUCHHUIUIMHBL JOJDKHBI OBITh TMPEIYyCMOTPEHBI
CJeyIolMe CIelraIbHble MOMEIIEHUs: Y4eOHbIH KaOWHET XMUMHUHM W/WIH y4eOHOU
XUMHUYECKO J1abopaTopuH.

OGopynoBanne y4yeOHOro KaOuHera (HArJSAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TIPOCTBIX M CJIOXKHBIX BEIIECTB W/MJIU KOJJICKIIUU TMOJIMMEPOB; KOJIICKIUS
TOPHBIX MOPOJ U MUHEpaJoB, Tabnuila MeHxaeneeBa, yueOHble (GUIBbMBI, [TUGPOBBIC
00pasoBartebHbIE PECYPCHI.

Texnnueckue cpeacrBa  O0y4YeHHMsI: KOMIIBIOTED €  YCTPOMCTBAMHU
BOCIIPOM3BEAECHUA  3BYKa, IMPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MIPEe3eHTEP AJIsl MPE3CHTALUM.

OoOopyaoBanue Jjiadoparopuu M pado4Yux MecT JA0OPATOPUHM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYIMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarleJbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMbBIBAIIKHU,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE MPOOKH, (OHAPUKK, HAOOp PEAKTHUBOB,
CTEKJIIHHBIE TMAJIOYKH, IITATUBBI Il MPOOUPOK; MEPHBIE UUIUHAPLI, BOPOHKHU
CTEKJIIHHBIE, BOPOHKU JenuTeNbHble IummHapudeckue (50-100 wmut), crymku ¢
NeCTUKOM, (Qap@opoBbie YalllK¥, NUHUETHI, (GUIBTPbHl OyMakHbIe, BaTa, Mapiid,
YacOBBIE CTEKJIA, BJEKTPOIUIMTKH, JTA0OpATOPHbBIE IITATHBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, TPUOOp JJI MOJy4YeHHUsl Ta3oB (WM MpoOHpKa C ra300TBOAHON TpyOKoit),
JepKaTenu JJIsi MPOOUPOK, CKISTHKU JJIS XPaHEHUS PEAKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadbl (50, 100 u 200 mi1); mmaTenu; MUHIETHI; TUTCIbHBIC IIHIIIBI,
CEKYHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJITHHBIC MAJTIOYKH; KOHUYECKUE
K0J10b1 Jy1s1 TUuTpoBanus (50 u 100 mut); MHIMKATOPHBIE OJIOCKU JIJIsl onpenenenHust pH
Y CTaHAAPTHAs MHIWKATOpPHAs IIKaJla; YHUBEPCAIbHBIA UHANKATOP; MUNeTku Ha 1, 10,
50 ma (umm posatopel Ha 1, 5 m 10 M), GropeTku Il TUTPOBAHUS, MEAUIIMHCKUE
mmpunbl Ha 100-150 M7, mabGopaTopHble W/WiAM aHaTWTUYECKHE Bechl, pH-meTpsl,
CYNMIUIBHBIN mKad, U Ap. T1abopaTopHOe 000pyI0BaHNE.

3.2. HapopmanuoHHoe obecniedeHne peau3auu NporpaMmmbl

1. «kEmenbsanoBa, E. O. Obmas xumus : yueObnoe nocobue / E. O. EMenbsnoBa.
— JInmenk : JInmenxwnii I'TIY, 2019. — 69 c.

2. AnnpuanoBa, JI. 1. Ob6mas xumus : yuebnoe nocooue / JI. 1. Auapuanona,
A. Il ITneBa. — Tromens : TroMm'HI'Y, 2014. — 116 c.
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3. Oueper, H. Il. OGmas xumus : ydeOHO-meTroanueckoe mocodue / H. II.
Oueper, JI. U. Tepewmenko. — Maiikomn : AI'Y, 2018. — 192 c.

4, XamutoBa, A. U. O6mias xumus : yauebHoe nocodue / A. . Xamurtosa, E. M.
3yeBa. — Kazans : KHUTY, 2008. — 164 c.

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KOHTpOJIL N OLICHKA PC3YyJIbTATOB O6yquHH OCYLICCTBIACTCA IIPCIIOAABATCIIEM

B IpOIeCCE€ TMPOBEICHHUS TMPAKTHUYECKUX 3aHATUA W Ja0OpaTOpHBIX  padoT,
TECTUPOBAHMS, a TAKXKE BBIMIOJTHEHUS OOYYaIOIMMUCA WHIWBHUAYAJIbHBIX 3aJaHUMH,
MIPOCKTOB, HCCIIeOBAaHUN. Pe3ynbTaThl O0OydeHHs ONPEACNSIOT, YTO OO0ydJaromuecs
JOJDKHBl  3HATh, I[OHUMAaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUM HW3YUYCHHS
JTHACITUILIAHEL.

Ins  dhopMupoBaHUs, KOHTPOJS M OLIEHKH PE3YJIbTaTOB OCBOCHHUS YYEOHOM
JTUCIUIIMHBI HCTIOJBb3YETCSl CHUCTEMa OLICHOYHBIX MEPOIPUSITUN, TPEACTaBISAIONIAs
c000M KOMIUIEKC YUCOHBIX MEPOIPHUATHH, COTJIaCOBAaHHBIX C pe3yJibTaTaMu 00YyUYeHUS
u chopmynupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHblE pPe3yiabTaThl IIO

nucuuminae) u GI'OC CIIO.

Ne OK/IIK Monayas/Pa3nen/Tema Pe3yanTart 00yuenust Tunel OHEHOYHBIX MEPONPUATHH
I | OcHoBHOe conep:kaHue
1 Paznen 1. OcHoOBBI DopMyIupPOBATH 0a30BbIE
CTPOEHHsI BelleCTBa NOHATHUS ¥ 32aKOHbI XMMHH
1.1 | OK 01 CrtpoeHue aToMOB CocTaBnATh XUMHUYECKHE 1. Tect «CTpoeHne aTOMOB
XUMHAYECKHX 3JIEMEHTOB U |(HOpMYJIbl COEeTUHEHUH B XMUMUYECKHX IEMEHTOB U MPUPOJa
NPUPOIa XUMUIECKOH COOTBETCTBHU CO CTEIICHBIO |XMMHUYECKOU CBSI3UY.
CBSI3U OKHCJICHUSI XUMHUYECKHX 2. 3ajauu Ha COCTaBJICHUE
3JIEMEHTOB, UCXOS U3 XUMUYECKUX (POPMYIT JBYXaTOMHBIX
BAJICHTHOCTHU U COeZIMHEHHI (OKCHIIOB, CYIb(UIOB,
3JIEKTPOOTPULIATEBHOCTH  |THIPHUIOB U T.I1.).
3. 3amaHnsa Ha UCHOIB30BAHNE
XUMHUYECKON CUMBOJIMKHY U Ha3BaHUMI
COEIMHEHHH 110 HOMEHKJIaType
MEXIyHapOJIHOTO COI03a
TEOPETUUECKON U MPHUKIAJAHON XUMHUH
Y TPUBHAJIHHBIX Ha3BaHUH JUIs
COCTaBIICHUS XUMUYECKUX (POPMYIT
JIBYXaTOMHBIX COETUHEHHUH (OKCHAOB,
Cynb(GUA0B, THAPUIOB U T.II.) H
JPYTUX HEOPTraHUYECKUX COSAMHEHHN
OTJENBHBIX KIIacCOB
1.2 | OK 01 Ileproanuecknuii 3akoH 1 | XapaKTeprU30BaTh 1. Tect «Metamnueckue /
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTar 00yuennst

THIbI OLEHOYHBIX MePONPUSTHI

OK 02

tabmuma /.M. MeneneeBa

XUMHYECKHE DJIEMEHTHI B
COOTBETCTBHH C HIX
MOJIO’KEHUEM B
MEePUOINYECKON cUCTEME
XUMHUYECKUX JIEMEHTOB
H.N. MenneneeBa

HEMETaIIMYECKUE CBOMCTBA,
AIEKTPOOTPHUILIATEIEHOCTD U CPOJICTBO
K JIEKTPOHY XUMHYECKUX IEMEHTOB
B COOTBETCTBHE C UX AIIEKTPOHHBIM
CTPOCHHUEM U TOJIOKEHHUEM B
NIEPUOIUYECKON CUCTEME
XAMHYECKHX deMeHToB J[.1.
MengeneeBar.

2. IlpakTryeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOCHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB W TIEPUOAHYECKUM
U3MEHEHUEM CBOMCTB XUMHYECKHUX
JJIEMEHTOB U UX COCTMHEHHH B
COOTBETCTBHH C MOJOKEHUEM
IIepuonnueckoii cucreme.

3. IIpakTHUKO-OpUEHTUPOBAHHbBIE
TEOpEeTHUYECKUe 331aHUs Ha
XapaKTePHU3AIII0 XUMUIECKAX
3JIeMEHTOB: «MeTtayudeckue /
HEMETaJJINYSCKHUE CBOMCTBA,
ANEKTPOOTPHUILIATENIEHOCTD U CPOJICTBO
K QJICKTPOHY XMMHUYCCKUX 3JICMCHTOB
B COOTBETCTBHE C UX AIEKTPOHHBIM
CTPOCHHEM U TIOJIOKEHHUEM B
IIEPUOINYECKOM cUCTEME
XUMHYECKUX JIEMEHTOB

H.N. MenneneeBa»

Paznea 2. Xumuueckune
peaknuu

XapakTepu30BaTh THIIbI
XHMHYECKHX peaKknui

KonTtpoanHas padora
«CTpoeHne BelecTBa u
XHMHYECKHE PeAKINN

2.1

OK 01
OK 04

THIb XUMHUYECKHX
peakuuii

CocTaBnsTh peaKiyu
COCTMHEHHSI, Pa3JIOKEHUS,
oOMeHa, 3aMeIleHHs],
OKHCIIUTENLHO-
BOCCTAaHOBHUTCJIBHBIC
peaxiyu

1. 3agauun Ha cocTaBlIEeHUE
YpaBHEHUH peakiuii:

— COEJIMHEHNS, 3aMEIIeHuS,
pasnoxeHus, o0OMeHa;

— OKHCIUTENBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIIUH C
HCIIONIb30BAaHUEM METO]1a
3JIEKTPOHHOTO OataHca.

2. 3agaun Ha pacdeT Macchl BellleCTBa
i 00béMa

ra3oB 110 U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce Wi 00bEMY OITHOTO
73 YIaCTBYIOIINX B PEAKIIUU
BEILECTB; paCcYEThI

Macchl (00bEéMa, KOTM4YecTBa
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTar 00yuennst

THIbI OLEHOYHBIX MePONPUSTHI

BEIIECTBA) IPOAYKTOB PEAKIINH, €CIH
OJTHO W3 BEIECTB UMEET MPUMECH

2.2

DIIEKTPOITUTHYECKAS
JIUCCOIIHAIHS U HOHHBIH
oOMeH

CocTaBrsATh ypaBHEHHS
XUMHYECKHX PEaKInu
HMOHHOT0 0OMEHa C y4acTUEM
HEOPraHNYEeCKHX BEIIECTB

1. 3amanus Ha cOCTaBJICHHE
MOJICKYJISIPHBIX U HOHHBIX PEaKIHi C
y4acTHEM KHUCIIOT, OCHOBaHHUN U
COJICH, YCTaHOBIICHHE N3MCHEHUS
KHCIIOTHOCTH CPEIbI

2. JlaboparopHas padota "Turmsl
XUMHYICCKUX peaKIuii”

Pasnen 3. CtpoeHue u
CBoOlicTBa
HEOPTraHUYECKUX
BeIleCTB

HccnenoBats cTpoenue u
CBOiiCTBa HEOPraHMYeCKUX
BelllecTB

KonTtpoannas padora
«CBoiicTBa HEOPraHMYeCKHX
BeIIeCTB)»

3.1

OK 01
IIK 2.3

Knaccuduxarus,
HOMEHKJIATYpa U CTPOCHUE
HCOPraHnvYCCKUX BCUICCTB

Knaccupunuposatsb
HEOpPraHWYECKUE BELIECTBA B
COOTBETCTBHUU C UX
CTpPOCHHEM

1. Tect «<HomeHnkaTypa u Ha3BaHUE
HEOPraHUYECKUX BEIIECTB UCXOAS U3
UX XUMHUYECKOW (POPMYIIBI WITH
COCTaBIICHHE XUMHUECKOH (POPMYJITBI
HCXO04 U3 Ha3BaHUS BELIECTBA 10
MEXIYHapOIHON WIN TPUBUAIBHON
HOMEHKJIAType».

2. 3agauyn Ha pacdyeT MacCoOBOU 10IH
(Macchl) XMMHYECKOT0 dJIeMEHTa
(coenmHeHMs) B MOJIEKyIe (CMecH).
3. I[IpakTrueckue 3aaHus 110
KJIacCU(pUKAINH, HOMEHKIIATYpe U
XUMHYECKAM (opMyiamMm
HEOPTraHWYECKHUX BEIIECTB
Ppa3JIMYHBIX KJIACCOB.

4. [IpakTHdeckue 3agaHus HA
ONPEACIICHUE XUMUYECKON
AKTHUBHOCTHU BEILLECTB B 3aBUCUMOCTH
BUJIa XUMHUYECKOI CBSI3U U TUIA
KPUCTAJUIMYECKON PEIIETKU

3.2

OK 01
OK 02
I1IK 2.2

DU3NKO-XUMUYECKHE
CBOMCTBA HEOPTraHUYECKUX
BEIIECTB

YcraHaBnvBaTh 3aBUCHUMOCTD
(PM3UKO-XUMUYIECKUX
CBOMCTB HEOPraHUYECKUX
BEIIIECTB OT CTPOCHHSI
ATOMOB U MOJIEKYJI, a TaAKXKe
THIIa KPUCTATINYECKON
peIeTKH

1. Tect «OCOOEHHOCTH XUMUYECKUX
CBOMCTB OKCHOB, KHCJIOT,
OCHOBaHU, aM(hOTepHBIX
TUAPOKCHJIOB U COJIEIN.

2. 3aj1aHus Ha COCTaBJICHHUE
YpPaBHEHUI XUMUYECKUX pEaKIUii C
Y9aCTHEM MPOCTHIX M CIIOKHBIX
HEOPraHUYECKUX BEIIECTB: OKCUIOB
METaJJIOB, HEMETAJJIOB H
aM(pOTEePHBIX IJICMEHTOB;
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OK/IIK

Monayas/Pa3nen/Tema

PesyabTar 00yuennst

THIbI OLEHOYHBIX MePONPUSTHI

HEOPTraHUYECKUX KHUCIIOT, OCHOBAHUIT
1 aM(OTEpHBIX THAPOKCHU/IOB,
HEOPraHUYECKUX COJICH,
XapaKTEePU3YIOIINX UX CBOMCTBA U
CHOCOOBI MTOTyYSHHS.

3. IIpakTUKO-OpUEHTHPOBAHHBIC
TEOPETHUUYECKHE 3aJaHMsI Ha CBOHCTBA
Y MOJy4YCHHE HEOPTaHMIESCKUX
BEIECTB

3.3

OK 01
OK 02
OK 04

Unentudukanus
HEOPraHMYECKUX BEIIECTB

HccnenoBath kauecTBEHHBIC
peaknnuy HeOpraHMIECKUX
BEIIECTB

1. IIpakTHKO-OpUEHTUPOBAHHBIC
3aJaHus [0 COCTABIICHHIO
XUMUYECKUX PEaAKIUi ¢ ydacThueM
HEOPraHUYECKUX BEIIECTB,
HCTIONB3YEMBIX TSl UX
UACHTU(DUKALINY.

2.JIaboparopHas pabora:
“UnenTndukaus HeOpraHMIECKUX
BelIeCTB”

Paznen 4. Ctpoenne u
CBOMCTBA OPraHMYeCcKHX
BEIIECTB

HccnenoBats cTpoeHue u
CBOMCTBA OPraHM4eCKHUX
BelleCTB

Kontpoabnas padora
«CTpoenmne u cBOlCTBA
OPraHUYecKUX BellecTB)

4.1

OK 01
K 1.2
IIK.2.2

Knaccuduxkarnms, ctpoeHre
Y HOMEHKJIaTypa
OPTraHWYECKHX BEIIECTB

Knaccudummposats
OpTraHUYECKHE BEIIECTBA B
COOTBETCTBHH C HX
CTPOCHHEM

1. 3agaHus Ha cocTaBiIeHUE Ha3BAHUU
OPraHUYECKUX COEAUHEHUHN 10
TPUBUATIBHOM MM MEXAYHAPOIHOM
CHUCTeMaTH9YeCKOH HOMEHKJIAType.

2. 3amaHus HA COCTABIIEHUE TIOHBIX
Y COKPAIIIEHHBIX CTPYKTYPHBIX
(hopMyJ1 OpraHUYECKUX BEIICCTB
OTJIENBHBIX KJIaCCOB.

3. 3agauu Ha onpeaeseHue
npocreiimeit GopmyIbl
OpPTaHUYECKOW MOJICKYIIBI, UCXOMS U3
3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
I1K4.3

CBolicTBa OPraHUYECKHUX
COCIMHEHUH

YcTaHaBIMBaTh 3aBUCUMOCTh
(PM3UKO-XUMUYIECKUX
CBOICTB OpraHU4eCKUX
BEIIECTB OT CTPOSHUS
MOJIEKY

1. 3agaHus Ha cocTaBiIeHUE
YPABHEHUI XUMHUYECKUX PEAKLUHI C
y4acTHEM OPTaHHYECKHX BEIECTB Ha
OCHOBAHHMU UX COCTAaBA U CTPOCHUS.
2. 3ajaHns Ha COCTaBIICHHUE
YPaBHEHUI XUMUYECKHUX pEakLnH,
WUTIOCTPUPYIOIINX XUMHUYECKHE
CBOICTBA C yU€TOM MEXaHU3MOB
MIPOTEKaHUs JaHHBIX peakuuil 1
T€HETHYECKOW CBSA3H OPTaHUYECKUX
BEIIECTB Pa3HBIX KJIACCOB.

3. PacdeTHble 3a/1a41 IO ypaBHEHUSIM
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Ne OK/IIK Monayas/Pa3nen/Tema Pe3yabTar 00yuenust Tunbl OLEHOYHBIX MEPONPUATHH
peakuuil ¢ yyacTUeM OPraHUYECKUX
BELIECTB.
4. JlaboparopHas paboTa
“IIpeBpaliieHUs] OpraHUYECKUX
BEIECTB NPU HarpeBaHUU"
43 | OKO01 Wnentudukanus Uccnenosars kauectBeHHsle |1.IIpakTHKO-OpueHTHPOBAHHBIE
OK 02 OpTraHWYECKUX BEIIECTB, |PEAKIINH OPTraHUICCKUX 3a/IaHMsI TI0 COCTABIICHUIO
OK 04 WX 3HAYCHHE U COEIUHEHHI OTJEITbHBIX XUMHYECKUX PEAKIUi C y4aCTHEM
[1K2.2 NpUMEHEHHUE B OBITOBOM U |KJIaccoB OpraHUYECKUX BEIIECTB, B T.4.
IPOU3BOACTBEHHOMN HCHONB3YEMBIX AJISI UX
JIeATENIbHOCTH YeJI0BeKa HUACHTU(QHUKALUH B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JIaboparopHas pabora:
“Unentrdukanist OpraHuuecKux
COEIMHEHUH OTIENBHBIX KIaCCOB”
5 Pa3nen 5. Kuneruueckne | Xapakrepu3oBaTh
U TEPMOJAMHAMMYECKHE (BJIMSHUE PA3JIMYHBIX
3aKOHOMEPHOCTH (haxTOopoB Ha paBHOBecHe
NPOTEeKAHNS U CKOPOCTh XMMHYE€CKHX
XHMHUYECKHX peakuui peaxkumii
5 | OKO01 CKopocTh XUMHUYECKHX Xapaktepusosath BiusHUe |IIpakTHKO-OpHEHTUPOBAaHHBIE
OK 02 peakuuii. XuMHU4YECKOe KOHLICHTpaluu TEOPETUYECKUE 3a/JaHHs Ha aHAIU3
I1K2.3 paBHOBecHe pearupyroumx BemecTs u (hakTOpOB, BIUSIONINX HA U3MECHEHHUE
TEMIIEPATyphl HA CKOPOCTh  |CKOPOCTH XUMHYECKOH peakuuy.
XUMHUYECKUX PEaKIUil IIpakTHKO-OpHEHTUPOBAHHBIE
XapakTepnu30BaTh BIUSHUE |3aJjaHMs HAa IPUMEHEHHEe MPUHLIUIIA
n3MeHeHus konueHtpauun  |Jle-1llarense ans HaX0XKIOCHUS
BEIIIECTB, PEAKIIUY CPEJIbl M |HANpPaBJICHUS CMEIIEHUS] paBHOBECHS
TEMIIEpPaTyphl HA CMELICHUE |XUMUYECKOH peaklury U aHaIu3
XMUMUYECKOro paBHOBeCcHsI  |(haKTOPOB, BIUSIOIINX HA CMEILICHHUE
XUMHUYECKOTO PAaBHOBECHS
6 HccaenoBaTrb HCTHUHHBIE
Paznen 6. PacTtBopnl PAcTBOPBHI ¢ 3aJaHHBIMU
XapaKTepPUCTUKAMM
6.1 | OKO01 [Tonsatue o pacTBopax Paznuuatek ncTuHHBIE 1. 3agaun Ha TPUTOTOBJIICHNE
OK 02 pacTBOpbI pacTBOpPOB.
TIK 2.2 2. IIpakTHKO-OpUEHTHPOBAHHEIE

PACUCTHBIC 3a/laHU HA TUCIICPCHLBIC
CHUCTCMbI, UCIIOJIb3YCMbIC B OBITOBOI
n HpOI/I3B0)1CTBeHHOI71 JACATCIIBHOCTHU
YCIO0BCKa
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Ne OK/IIK Monayas/Pa3nen/Tema Pe3yabTar 00yuenust Tunbl OLEHOYHBIX MEPONPUATHH
6.2 | OKO01 HccnenoBanne CBOWCTB HccnenoBarh Gusnko- JlaGopaTtopHas pabora
OK 04 pacTBOpOB XUMHYIECKHE CBOMCTBA “IIpuroToBieHme pacTBOPOB”
IIK 4.2 HMCTUHHBIX PacCTBOPOB
11 | IIpodeccoHATbHO-OPHEHTHPOBAHHOE CO/lepskaHue (colepskaHue PUKJIATHOIO MOIYJIs)
7 Paznea 7. OueHuBaTh MocjeacTBUsl |3ammTa Keiica (¢ yueToM Oyayuuei
Xumus B ObITY U OBITOBOM N npogdeccuoHAIbHOM 1eATeJIbHOCTH)
NPOU3BOACTBEHHOM NPOU3BOACTBEHHOM

AEeATECJIbHOCTH YE€JI0OBEKA

JEeATEJLHOCTH YeJI0BeKAa C
MO3HUIINI YKOJIOrHYeCcKOoi
0€30IMacCHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 2.2

Xumus B OBITY U
MPOM3BOJCTBEHHON
JeATeTbHOCTH YeI0BeKa

OLIeHUBATh MMOCIICICTBUS
OBLITOBOM U
MPOU3BOACTBEHHOU
JIeSITeIIbHOCTH YSJIOBEKA C
MO3UIINN DKOJIOTHUYECKON
0e30ImacHOCTH

Keiic (c yuerom Oymymieit
npoecCuoHaIbHOMN NEATEIEHOCTH)
Bo3moxkHBIE TEMBI KEHCOB:

1. IloTrennenne KauMaTa u
BI:ICBO60)KI[€HI/IC T'a30BbIX FI/IIlpaTOB
CO JHA OKEaHa.

2. bynymue Matepuarisl s aBua-,
MaIlIIHO- U TPUOOPOCTPOSHUS.

3. HoBble MaTepuansl 1151 COJTHEUYHBIX
Oarapeii.

4. JlekapcTBa Ha OCHOBE
paCTI/ITCJ'II)HI)IX HpenapaTOB
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