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(U3UKO-MaTEMaTUYECKOTO IHKIIA
npoTokodl Ne 8 ot «22» anpens 2026r.
[Ipencenarens LIK:

/ITepuenkoBa E.N./

PaGouass mnporpamma ooOmeoOpazoBaTenbHOM — guctumael - Q004 Xumus
pa3paborana Ha  OCHOBe TpeboBanuii  DenepalibHOIO  TOCYAAPCTBEHHOIO
00pa30BaTeNBLHOTO CTAaHJAAapTa CpeaHero oOmero oOpa3oBaHMsl, YTBEPKIEHHOTO
npukazoM MuHuctepcTBa oOpazoBaHusi U Hayku P® Ne 413 or 17.05.2012r.,
npUMEPHON paboueil mporpaMmbl 00111€00pa30BaTENbHON TUCHUILTUHBI « XUMUSD IS
npoecCHOHANBHBIX 00pa30BaTEbHBIX OpraHU3alMii, OJIOOPEHHON Ha 3acelaHuu
[Tenarornueckoro copeta ®I'BOY IIO HUPIIO nporoxomom Ne 6/2025 ot «18»
anpens 2025 rona.

Pa3paboTuuk nporpaMmmbl: OxepenbeBCKUN KEIE3HOIOPOKHBIN KOJUIESIK - dhuiiian
dbenepaabHOr0 TrOCYAapCTBEHHOTO OFOHKETHOTO O00pa30BaTEIbHOTO  YUPEKICHUS
BbIcHIero oOpa3oBanus «lletepOyprckuii rocyqapCTBEHHBIM YHUBEPCUTET IyTei
coobmenuss Wmmneparopa Amnekcanapa I» B 1. Kammpa (OxepenbeBcKkuid
YKEIe3HOIOPOKHBIN KoJuek - punuan [II'YTIC)
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1. OBILIASI XAPAKTEPUCTHUKA PABOYEI ITPOTPAMMBI
JTUCLUTIINHBI

1.1. MecTo AUCHUIIMHBI B CTPYKTYpe o0pa3oBartenbHoi mporpammbl CIIO

Oo6meo6pazoBatenpHas auctumuHa OO0/].04 Xumus siBhsieTcs o0s3aTENbHOU
4acThio 0O0IIe00pa30BaTEIbHOIO IHKIA OCHOBHOM 00pa30BaTeIbHOW MPOTPaMMBbI
cpenHero mpodeccuoHanbHOro obpazoBanus B cooTBeTcTBUH ¢ PI'OC CIIO mo
cnenuanbHocT  23.02.06 TexHuueckas dKCIUTyaTamus IOABHIXKHOIO  COCTaBa
’KEJIE3HBIX JJOPOT.

1.2. Hean v muIaHUpPyeMble Pe3yJbTaThl 0CBOCHHS JUCHUIJINHBI:

1.2.1. leab AUCUMIIHHBI.

Conepxanue mporpaMMbl ob1eoOpaszoBatenbHor auctuiuinabl OO/ .04 Xumus
HaIpaBJICHO Ha JOCTH)KEHHE CICIYIOIIMNX EICH:

— (opMHpPOBAaHME  CHCTEMbl  XMMHYECKHX  3HAaHMM  KaK  BaKHEHUIIICH
COCTaBJISIONICH €CTeCTBEHHO-HAYYHOM KapTHHBI MHpaA, B OCHOBE KOTOPOM JExKaT
KJIFOUYEBbIC TIOHATHUSA, (DYyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHUM, OCBOCHHE SI3bIKA
HayKd, YCBOCHHE W  IIOHUMaHUE  CYIIHOCTH  JOCTYNHBIX  0O0OOIICHMIA
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHME C MCTOpUEH UX Pa3BUTUS U
CTAHOBJICHUSI;

— ¢dopMUpOBaHHE U PA3BUTHE MPEJCTABICHUN O HAy4YHBIX METOAAaX IMO3HAHUS
BCIIECTB U XUMHYECKHX PEAKIUM, HEOOXOAUMBIX MJisI TPUOOPETCHUS YMEHUI
OPUEHTUPOBATHCSA B MHUPE BEIIECTB MU XUMUUYECKUX SIBJICHUN, UMEIOIIMX MECTO B
IIPUPOJIE, B MPAKTUYECKON U IIOBCEAHEBHOMN KU3HU;

— pa3BHUTHE YMCHHUH M CIIOCOOOB JEATEIBHOCTH, CBSA3AHHBIX C HAOIIOJEHHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIIEPUMEHTA, COOJIOJCHHEM TIpaBui 0€30macHOro
oOpallieHusl ¢ BEIIECTBAMH.

3a1aun JUCIUILINHBIL:

1) chbopMupoBaTh MOHHMaHHE 3aKOHOMEPHOCTEH MPOTEKAHHS XHUMHYECKHX
MPOLIECCOB U SIBJICHUM B OKPYIKAIOIIEH CPEJEC, A TAKKE UX CBA3b C LIEJIOCTHON HAYYHOU
KapTUHOW MHUpa U JAPYTUMHU €CTECTBEHHBIMU HAayKaMU;

2) pa3BUTh YMEHHS COCTaBISATh (DOPMYJIBI HEOPraHMYECKHUX W OPraHUYeCKUX
BEIIIECTB, YPABHECHUS] XUMHUUYECKUX PEaKINi, OOBICHATh UX CMBICI, HHTEPIIPETUPOBATH
pe3yJIbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKH MIPOBEICHUS MPOCTEHTITUX XUMHYECKHUX
OKCIIEPUMEHTAJIbHBIX ~ MCCJIEAOBAHMNA ¢  COOJIOJIGHHMEM TIpaBUJl  OE€30I1acCHOTO
oOpalleHus ¢ BelIeCTBaMH U JIabOpaTOpHBIM 000PYI0OBAHUEM;

4) pa3BUTh YMEHHUS HAXOIUTh, AHAJIU3UPOBATh M HCIOJIH30BaTh HH(GOPMAIIHIO
XUMHUYECKOTO XapaKTepa M3 Pa3duyHbIX HH(OOPMAIMOHHBIX HMCTOYHHUKOB, BKJIIOUAS
y4eOHYIO JTUTEPATypy, HAYUIHBIC ITyOIMKAIIMN U HHTEPHET-PECYPCHI;

5) copMupoBaTh YMEHHS IPOrHO3UPOBATH IOCICACTBHUS CBOCH NE€ATEILHOCTH U
XUMHYCCKUX TPUPOJHBIX, OBITOBBIX M IPOU3BOJCTBEHHBIX IIPOIECCOB, YUYHUTHIBAS
BO3MOYKHBIE KOJIOTUUYECKHUE U COIUAIbHBIC BO3ACHCTBUS,



6) chopmMupoBaTh MOHMMAHUE 3HAYMMOCTH JOCTHIKCHUH XMMHUYECKOW HAYKH H
TEXHOJIOTHHA I Pa3BUTHSA CONMAIBHON W TPOU3BOJCTBEHHOW c(ep C YMEHHEM
MIPUBOJINUTH MMPUMEPHI UX IPUMEHEHUS B PA3IMYHBIX cepax KU3HHU.

1.2.2. Ilnanupyemble pe3yabTaThbl OCBOCHUSI 001Ie00pPa30BaTENIbHOI
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
O6mue xommereHiuu (manee — OK) um mpodeccrmoHanmbHble KOMIETEHIIUU
(manee — IIK) ®I'OC CIIO B COOTHECEHUHM C JUYHOCTHBIMH, METANpPEIMETHBIMU U
pEeAMETHBIMU pe3yJbTaTaMu 00yueHus: 6azoBoro ypoBHs (ganee — [1P6) ®T'OC COO
Mpe/ICTaBIICHbI B TaOUIIE:



Kon n HauMeHnoBanmne
bopmupyembIx
KOMIleTeHI M

I[Inanupyembie pe3y/bTaThl 0CBOEHHS TUCHUILIUHBI

O6mue!

JMCHHILIHHAPHbIE?

OK 01. Beibupatp
CIIOCOOBI pelICHUs 33124
npodeccnoHaTBEHOM
JESTEITbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

JIMYHOCTHBIE PE3yNIbTAaThl TOJHKHBI OTPAXKaTh B YACTH:
TPYAOBOTO BOCIIUTAHHSL:

— TOTOBHOCTH K  TPYIY,
MacTepcTBa, TPy A0I00He;
—  TOTOBHOCTb K
TEXHOJIOTHYECKOM W  COIMAJbHONH  HANpPaBJICHHOCTH,
CHOCOOHOCTh WHHULIMUPOBATb, TUTAHUPOBATh U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JCSITEIbHOCTD;

—  WHTepec K pasiauuHbiM chepaM npodecCHOHATBLHON
NeSITETTLHOCTH.

MertanpeaMeTHbIe Pe3yIbTaThl JOJDKHBI OTPAXKATh:
OBnanenue YHUBEpPCaIbHBIMU Y4eOHBIMH
MI03HABATEIbHBIMU JCHCTBHUSIMH:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUSL:

—  CaMOCTOSITENTFHO (POPMYJIMPOBATH U aKTYaJIN3HPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

OCO3HAaHHC OEHHOCTU

aKTHUBHOM IEATEIILHOCTH

—  yCTaHaBIWBaTh  CYNICCTBEHHBIM  TPU3HAK WU
OCHOBaHUS [  CpaBHEHHMS,  KJIacCUPUKAUUU U
00001IeHHS;

—  Oomlpenensirh 1EIH JEATEILHOCTH, 3a/J1aBaTh

napamMeTpbl U KPUTEPUHU MX JIOCTHIKCHHUS,

—  BBIABIATH 3aKOHOMEPHOCTH M TPOTUBOpPEYHS B
paccMaTpUBACMBbIX SBJICHHSX;

—  BHOCHUTb KOPPEKTHBBI B JIEATCIHLHOCTH, OIICHUBATH
COOTBETCTBUE pPE3yJbTATOB IIEJSIM, OIICHUBATh PHCKH
MHOCJIENCTBUN IEITEIHLHOCTH.

0) 6a30BBIC UCCIICTOBATEIIBCKUE ACHCTBUS:

JucuurnauHapHbie pe3yabTaThl JOIKHBI OTPaXKaTh:

I[TIP6 01. CdopMupOBaHHOCTh TPEACTABICHHA: O XUMHYECKOH
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOM KApTHUHBI MHUPA, POJIU XUMHUHU B
MMO3HAHWM SIBJICHUH TPpUPOABI, B (OPMHUPOBAHWHM MBIIUICHUS U
KyJIbTYphl ~ JUYHOCTH, e€¢  (yHKIMOHAILHOW  TPAMOTHOCTH,
HEOOXOAMMOM JJI pPElICHUS NPAKTUYECKUX 3aJad U IKOJOTHYECCKHU
000CHOBAHHOT'O OTHOIICHUSI K CBOEMY 370POBBIO U MPUPOJIHOMN CpelIe;
[IP6 02. Biagenue cucremon XUMHUYECKUX 3HAHUH, KOTOpas
BKJIFOYACT: OCHOBOIIOJIATAIONINE TIOHATUS (XMMHYECKUH DIIEMEHT,
aToM, JICKTPOHHAs 000JI0YKa aToma, s-, p-, d-3JIEKTPOHHBIE OpOHUTAIIH
aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTb, O3JIEKTPOOTPUIIATEILHOCTb,
CTENEeHb OKMCJICHUS, XUMHUYECKas CBsA3b, MOJb, MOJSIpHas Macca,
MOJIAPHBIA 00BEM, YTIIEPOIHBIA CKeleT, (PyHKIMOHAIbHAS TPYIIIa,
paavKai, HW30MepHsi, M30MEpbl, TOMOJOIMYECKHH psJ, TOMOJIOTH,
YIJIEBOJIOPOBI,  KHCIOPOJI- W  a30TCOJEpXkAIINe  COCTUHEHUS,
OMOJIOTMYeCKH aKTHBHBIE BellecTBa (yTJIEBOMABI, JKUPBI, OENKH),
MOHOMEp, TOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCTMHEHUS, KPUCTAIUINYECKAS PEIIeTKA, TUIIBI XUMHUYECKUX PEaKIuit
(OKHCITUTENbHO-BOCCTAHOBUTENBHBIE,  9K30-U  JHJOTEPMHYECKHE,
peakuu MOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJIMTHI, HEAIEKTPOJIUTHI,
ANEKTPOJUTUYECKAs JUCCOLMALUSA, OKUCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTh XMMHYECKOW PEaKIuu, XMMHUYECKOE PaBHOBECHE), TCOPUHU U
3aKOHBI (T€OpUs XUMHUYECKOTO CTPOSHUSI OpTraHNUECKUX BemecTs A.M.
Bbytnepoga, Teopust AJIEKTPOJIUTUUECKON JIACCOINAITNH,
nepuoandeckuii 3akon JI.M. MenneneeBa, 3aKOH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XUMHHU, (PAKTOIOTHUYECKHE
CBEJICHMsI O CBOWCTBax, COCTaBe, TNONyYeHHH H OE30MacHOM

! VkasbiBaroTcs IMYHOCTHBIE U MeTanpeAMeTHBIE pe3yibTathl n3 ®TOC COO, B GopMUPOBaHMH KOTOPHIX y4acTBYeT 00IE00pa3oBaTebHas JUCIUILINHA

2 TucumiiMHapHble (TPEIMETHBIE) PE3YJILTAThl YKA3bIBAIOTCS B COOTBETCTBMHM C MX TONHBIM mepeuneM Bo ®I'OC COO. Tlpeamernble pesynbraThl 6azoBoro ypoens (ITPG)
HyMmepytorcs B cootBercTBUn PI'OC COO (ITpuka3z Munobprayku Poccnu ot 17.05.2012 Ne 413 (penaxums ot 27.12.2023 1.)
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HaBbIKaMH y‘le6H0-HCCHC,HOBaTeHLCKOI>'I u
ACATCIIbHOCTH, HaBBIKaMU paspcuiCHu-d

— BIAJETh
MIPOEKTHOMN
npo0Jem;

— BBISBIATH MPUYUHHO-CJIE/ICTBEHHBIE CBS3M U
aKTyaJIM3WpOBaTh  3aJady, BBIIBUTATh THUIIOTE3y €€
pellieHusi, HaXOAWTh AapryMEeHThl Ui JI0Ka3aTelbCTBa
CBOMX YTBEp)KICHUH, 3a7aBaTh IMMapamMeTpbl U KPUTEPHUH
pelieHus;

— aHaJIM3UpPOBaTh MOJYYEHHBIE B XOJ€ PEIICHHUS 3a/adyd
pe3yNbTAThl, KPUTUYCCKU OIICHWBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

YMETh TEPEHOCUTh 3HAaHWS B IMIO3HABATCIBHYIO U

MMPAKTUYCCKYIO obnactu KU3HCACATCIIBHOCTH.

UCTOJB30BAHUU BAXHEUIIMX HEOPraHMYECKUX M  OpPraHHYecKuX
BEIIECTB B OBITY U MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa;

I[1P6 03. CdopMupoBaHHOCT YMEHUH BBISABIATH XapaKTEPHBIC
NpU3HAKK M B3aUMOCBSI3b  HM3YUEHHBIX [OHSTHH, MPUMEHSTh
COOTBETCTBYIOIIME TOHITHUA NpPU OINUCAHUU CTPOCHUS M CBOMCTB
HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB M HX IpEBpallleHUM;
BBISIBIISITh  B3aMMOCBSI3b XMMHUYECKHX 3HAaHUH C TOHATUAMU U
MPEJICTABICHUSIMU IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

[TP6 04. ChopMUPOBAHHOCTh YMEHHU HCIIOJIB30BATh HAMMEHOBAHUS
XUMHUYECKUX COCIMHEHUN MEXIYHAapOJHOTO COH3a TEOPETUYECKOU U
NPUKIJIAJIHON XMMUU U TPUBHAIBHBIC HA3BaHMS BAKHEHIINX BEIIECTB
(oTUNeH, aleTusieH, TIuUepuH, QeHon, GopManbaerua, YKCycHas
KHCJIOTa, TJIMIUH, YTapHBIA ra3, YIJIEKUCIBI ra3, aMMHaK, rameHas
W3BECTb, HETallleHasl U3BECTh, MUThEBAS COJAa U APYTUX), COCTABIATh
(dbopMysIBI HEOPTaHUYECKUX M OPTraHWYECKUX BEIIECTB, YPaBHEHUS
XUMHUYECKUX peakiuil, OOBSACHATh WX CMBICH; MOATBEPXKIATh
XapakTepHble XMMHUYECKHE CBOMCTBAa BEHIECTB COOTBETCTBYIOUIMMHU
OKCIIEPUMEHTAMH H 3aITUCSIMH YPAaBHEHHI XUMUYECKUX PEaKITHIA;

I1P6 05. CdopmupoBaHHOCTH YMEHHI YCTaHaBJIUBATh
NPUHAIISKHOCTh M3YYEHHBIX HEOPraHMYECKMX ¢ OpPraHMYeCcKUX
BEIIECTB K OIpEJIeJIeHHbIM KJlaccaM M TIpyIIaM COEIUHEHUH,
XapaKTepU30BaTh WX COCTAaB M BaXHEUIIME CBOWCTBA; OMNPEACIATH
BUJBl XUMHMUYECKUX CBs3€il (KOBaJeHTHas, MOHHAs, MeTaJuln4yecKas,
BOJIOPOJIHASI),  THUNBI  KPUCTAJUIMYECKHX  PEHIETOK  BEHIECTB;
KJIaccU(UIIUPOBaTh XMMUYECKHUE PEAKLIUY;

I[1IP6 07. CdopMHUpOBaHHOCTb YMEHMH MPOBOAMTH pacyeTsl IO
XUMHUYECKUM (opMylaM M YpaBHEHUSM XUMHUYECKUX peakIui ¢
UCTIOJIb30BaHUEM (DM3NYECKUX BEIMYUH, XapaKTEPU3YIOIINX BEIIECTBA
C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE YCIIOBHS)
ra3oB, KOJIMYECTBA BEIIECTBA; MCIIOIB30BATh CUCTEMHBIE XHMUYECKHE
3HAHUS IS TPUHATHS peIlIeHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYAIVSIX, CBSI3aHHBIX C BENIECTBAMH M UX IPUMEHEHHEM.

OK 02. Ucmionp30Barth
COBpEMEHHBIE CPE/ICTBA
IIOMCKa, aHaJIn3a U

JImgyHOCTHBIE PE3YIBTATEI JOJIKHBI OTpa>XaTb B YaCTH:
HNCHHOCTH HAYYHOTI'O ITO3HAHUA:

— c(hOpMHUPOBAHHOCTh MHUPOBO33pPEHUS],

JucnuminHapHble (MpeAMETHBIE) Pe3yIbTaThl U JOJIKHBI OTPAXKATh:
[TIP6 06. BnaneHue OCHOBHBIMM METOJAMH HAYYHOI'O ITO3HAHHS
BEIIECTB M XHWMHUYECKHUX SBIEHUN (HaOMOZeHHEe, H3MepeHue,
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MHTEpHpEeTauu
nHpopManuu u
nH(pOPMALOHHBIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a/1a4
npoeCCHOHATLHON
JeSATeIbHOCTH

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIIECTBEHHOW TMPAKTHKH, OCHOBAaHHOTO Ha
JManore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO
MecTa B MOJIMKYJIBTYPHOM MUDPE;

— COBEpIICHCTBOBAaHHWE  S3bIKOBOM W YUTATEIbCKON
KyJbTYphl KaK CPEJCTBA B3aUMOJCUCTBUS MEXKIY JIOJIbMHU
Y TI03HAHMS MUDA.

MeTtanpeamMeTHbIe pe3yIbTaThl IOJDKHBI OTPAXKaTh:
OBnaneHue YHHUBEpPCaIbHBIMU Y4COHBIMU
MO03HABATEIIEHBIMU JICHCTBUSMU:

B) pabota ¢ uHpopMaIuei:

— BJIAACTb HAaBbIKAMU  IIOJIYYCHUA I/IH(1)OpMaI_II/II/I nus3
HCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCyHICCTBJIATL  IIOHUCK, aHalu3, CUCTEMATU3aAllUI0 U

MHTEPIIpETalNI0 MH(OPMalMU pa3IUYHbIX BUIOB U (popm
IIPEJICTaBIICHHUS],

— cozJaBaTh TEKCTHl B Pa3IUYHBIX (popMaTax ¢ ydeTom
Ha3Ha4YeHUs] THPOpMAIK U 1IeJIeBOM ayJUTOPHH, BHIOHpast
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3yaJIU3allUH;

— OLIEHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD
uH(pOpMallii, €€ COOTBETCTBHUE IPABOBBIM M MOpPAJIbHO-
TUYECKUM HOpMaMm;

- BJIAJICTh HABBIKAMH PpACIIO3HABAaHWS W  3aIIUTHI
uHpopManuu, UHHOpMaIIMOHHON 0€30MacHOCTH JINYHOCTH.

AKCIIEPUMEHT, MOJICTIMPOBAHUE);

I[IP6 07. CdopMHUPOBAHHOCT, YMEHHH NPOBOIAUTH PACUYETHI 10
XUMUYECKUM (opMyslaM ¥ YpaBHEHUSIM XUMHYECKUX pEaKIuid ¢
UCMOJIb30BaHUEM (PU3NYECKUX BEIMUYUH, XapAKTEPU3YIOIUX BEIECTBA
C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHS)
ra3oB, KOJIMYECTBA BEIIECTBA; UCIOJIb30BAaTh CUCTEMHbIE XUMUYECKHE
3HAHUS IS TOPUHATHS pEIIeHWH B KOHKPETHBIX JKW3HEHHBIX
CUTYAaILUsIX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM;

ITP6 08. CdopMUPOBAaHHOCTh YMEHHWH IUIAHUPOBATH M BBIMIOIHATH
XMUMUYECKUHA SKCIEPUMEHT (IpPEeBpallleHUss OpPraHUYECKUX BEIIECTB
IIpY HarpeBaHuH, IOJIY4YEHHE HTUJIEHA M HU3Y4YEHHUE €ro CBONCTB,
KayeCTBEHHbIE PEaKIMK Ha ajbJerH/Ibl, Kpaxmaj, YKCYCHYIO KHUCIOTY;
JeHaTypanusi OCJIKOB NpU HarpeBaHWM, LBETHBIC PEAKIMH OEIKOB;
IPOBOJUTh PEAKLUU HOHHOTO OOMEHA, ONpEIENsATh CpeLy BOIHBIX
pacTBOpOB, KA4eCTBEHHBIE peakUuWu Ha Ccyibdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS;, pellaTh IKCIEPUMEHTAJIbHbIE
3ajaun no temam "Mertamibl" u "HemeTtannwl") B COOTBETCTBUU C
IpaBWJIaMU TEXHUKH 0€30IacCHOCTH MpU OOpallleHUuH C BEIeCTBaMU U
7a00opaTOpHbIM  00OpY/JOBaHMEM;  NPEACTaBIATh  PE3yJIbTAThI
XUMHYECKOTO  JKCIlepUMeHTa B  (opme 3amucu  ypaBHEHMH
COOTBETCTBYIOIIMX PEAKIMA U (QOpPMYIHPOBaTH BBIBOJBI HAa OCHOBE
ATUX PE3YyJIbTaTOB;

ITP6 09. CchopMUpOBaHHOCTh YMEHHS aHATU3UPOBATh XUMHUYECKYIO
uH(pOpMaLIMIO, TMOJIy4aeMyl U3 pa3HbIX HCTOYHUKOB (CPEICTB
MaccoBOM MHpopManuu, cetb IHTEpHEeT U Apyrue).

OK 04. O¢dpexTnBHO
B3aHMOJICHCTBOBATh 1
paboTaTh B KOJUIEKTUBE U
KOMaHJIe

JInyHOCTHBIE PE3yNbTATHI AOJKHBI OTPAXKATH B UACTHU:
rpa>K)1ch1<oro BOCITUTAHUSA .

— TOTOBHOCTH BECTHU COBMeCTHYIO JCATCIIBHOCTh B
WHTEpecax rpaKIaHCKOTO O0IIecTBa;

— YMEHHME  B3aUMOJEHCTBOBATbH C  COLMAJIbHBIMHU
I/IHCTI/ITYTaMI/I B COOTBCTCTBHH C HX q)YHKHI/ISIMI/I nu
Ha3HAYEHHUEM.

MeranpeameTHbIe pe3yabTaThl JOJKHBI OTPAXkKaTh:
OBsnageHue YHUBEPCATbHBIMHU KOMMYHHUKATUBHBIMU
NEUCTBUSIMU:

JucuunnuHapHsie (IpeAMETHbBIE) PEe3yJIbTATHI U IOJKHBI OTPAXKaTh:

[TP6 08. CdopMupOBaHHOCTh yMEHWW IIJIAHUPOBATH WM BBIMOIHATH
XUMHYECKUH DKCIEPUMEHT (TMpeBpallleHusi OPraHMYECKUX BEIIECTB
NP HArpeBaHWM, TMOJYYCHUE ODTHJIICHAa W HU3YYCHHE €ro CBOICTB,
KaueCTBEHHbIC PEAKLIMM HA albJETU]Ibl, KpaXMajl, YKCYCHYIO KUCIOTY;
JeHaTypanusi OeJIKOB TPH HarpeBaHWHU, I[BETHHIE PEAKIMH OEJIKOB;
MPOBOANTh PEAKIIMH HOHHOTO OOMEHa, OMPEAeNsATh Cpedy BOJIHBIX
pacTBOpOB, KayeCTBEHHbIE peakIuu Ha cyinbdar-, KapOoHAaT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHUS; pelaTh SKCHEPUMEHTAIbHbIC
3agaun 1o temam "Metamuibl" u "Hemeramnael") B COOTBETCTBUM C
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0) coBMeCTHasl 1€ TEIbHOCTD:

- IMOHUMAThb U UCIIOJIB30BATh MIPCUMYILICCTBA KOMaHIIHOfI
Y MHIUBUIYIILHOU PaOOTHI;

— TpUHUMATh  [EIM  COBMECTHOH  JICATEIILHOCTH,
OpraHU30BBIBATL M KOOPAUHUPOBATH JACUCTBUSA IO €€
JOCTHDKEHUIO: COCTABIIAThH IUIAH JICHCTBHIMA, PactpeelisiTh

poJii C Y4Y4eTOM MHEHHMM Y4YaCTHHUKOB 0OOCYXIaTh
pe3yIbTaThl COBMECTHOW PabOTHI.

OsgnajgecHue YHHUBEPCAIbHBIMU pEryJISTUBHBIMU
NENCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOCH:

— TPUHUMATh MOTHBBI U apryMEHTBl JPYTUX JIIOJEH Tpu
aHaJM3€ Pe3yJIbTATOB JEATEIILHOCTH;

— TIpHU3HABaTh CBOE IPAaBO M NPaBO APYrHX JIIOAEH Ha
OIINOKH;

pa3BHBaTh CIIOCOOHOCTH IIOHUMATh MHP
JPYTOT0 YeJOBEKa.

C MO3UIIMH

NpaBUJIaMU TEXHUKU 0€30MacHOCTH MpU OOpaIIeHUH C BEIIECTBAMH U
nabopaTopHbIM  000pyAOBaHHMEM;  MPEACTABIATH  PE3YJbTAThI
XMMHUYECKOTO  JKCIepuMeHTa B  ¢GopMe  3aluch  ypaBHEHHH
COOTBETCTBYIOIIUX peakuuii u (HopMyIHpoBaTh BBIBOABI HAa OCHOBE
ATUX PE3YJIbTATOB.

OK 07. CopneiicTBoBaTh
COXPaHEHUIO
OKpYKaroIien Cpebl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HAHUSI 00
W3MCHCHHUU KITUMaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3G PEKTUBHO
JIEWCTBOBAThH B
Ype3BBIYANHBIX
CUTYaITUSIX

JIn4HOCTHBIE PE3yIbTATHI OJKHBI OTpaXaTh B YaCTH:
JKOJIOTUYECKOTO BOCITUTAHHUS:

—  c(opMHpPOBAaHHOCTH  DKOJOTUYECKOW  KYJIbTYpBHI,
MOHMMAaHUE BIITUSTHUS COLIMATIbHO-3KOHOMHUYECKUX
IIPOLIECCOB HA COCTOSHHME IPUPOJHOM M COLUAIBHOU
Cpefibl, 0CO3HaHUE I100ATBHOI0 XapaKTepa FKOJIOTHUECKUX
npo0Jem;

— IUIAHMPOBAaHME U  OCYLIECTBJICHHUE
OKPYKalOIIeW Ccpelle Ha  OCHOBE
YCTOMYMBOTO pa3BUTHUs YEJIOBEUECTBA;

— AaKTMBHOE HENpUSITHE JEHCTBHM, NPUHOCAIIUX BpeEn
OKpYXaloIlIei cpeae;

—  yMeHue MIPOrHO3UPOBATH
JKOJIOTUYECKHE MIOCIIEACTBHUS
JIEHCTBHM, IPEJOTBPALLATE UX.
MeTtanpeamMeTHbIe pe3ybTaThl OJKHBI OTPaXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMH

NEUCTBUH B
3HAaHUS  Ielied

HeOJIaronpusiTHoIE
peanpUHIMAEMBIX

JucuumnirHapHble (IpeAMEeTHbIE) Pe3yIbTaThl U JOKHBI OTPaXKaTh:
I[IP6 01. CdopMupoBaHHOCTb TPEACTABICHUM: O XUMHUUYECKOU
COCTaBJIAIOLICH €CTECTBEHHOHAYYHON KapTHUHBI MUpPa, POJIM XUMHUH B
MO3HAHWU SABIICHWA TPUPOABI, B (OPMHPOBAHWU MBINUICHUS W
KyJbTypbl ~ JHMYHOCTH, €€  (YHKIMOHAJIBbHOH  I'PaMOTHOCTH,
HEOOXOIMMOW JUIS pEmIeHHs] TMPAKTHUYECKUX 3a1ad U HKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U IIPUPOIHOM Cpene;
I1P6  10. ChopmupoBaHHOCTh YMEHUH cOONMIOJaTh IpaBUIIa
HKOJIOTUYECKU 11eJIeCOO0Pa3HOTr0 MOBEIEHUSI B OBITY M TPYAOBOU
NEeSITETTHHOCTH B TENISIX COXPAHEHUST CBOETO 3/I0POBBSI M OKPYKAIOIIEH
NPUPOJHON Cpebl; YYUTHIBATh OMACHOCTh BO3ICHUCTBUS Ha J>KUBBIC
OpPraHW3MBI ONPECIICHHBIX BEIIECTB, TOHUMAs CMBICT TIOKa3aTels
npeJeNbHON JOIMYCTUMON KOHIIEHTPAIHUH.




MO3HABATEIILHBIMU JICHCTBUSMU:

B) pabota ¢ uHpopMaIuei:

- HCIOJIB30BAaTh  CpelncTBa  WHPOPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTU I B peleHIH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX
3a7a4 ¢ COOJIIOJICHHEM TPEeOOBAaHUH IPrOHOMUKH, TEXHUKH
0€30MacCHOCTH, TUTHUEHBI, PECYPCOCOCPEHKEHHUS, PABOBBIX
M OTHYECKMX  HOPM, HOPM  HWH(POPMALUOHHOM
0€30MacCHOCTH.

MK 1.1.
DKCIUTyaTUpoBaTh
KEIIE3HOJOPOIKHBIN
MOABUXKHOM cocTaB (110
BUJIAM TIOJIBUYKHOTO
COCTaBa)

[1K 1.2. ITpoBoauTh
TEXHUYECKOe
00CITyKMBaHUE U PEMOHT
KEJIE3HOJOPOKHOT O
MIOJIBUKHOTO COCTaBa B
COOTBETCTBUH C
TpeOOBaHUSIMHU
TEXHOJIOTHYECKUX
MIPOIIECCOB

B wactu Tpy10BOr0 BOCIIUTAHUS:

- TOTOBHOCTh K TPYyJy, OCO3HAHHE IICHHOCTH MAaCTEpCTBa,
TPYIOIIO0HE;

- TOTOBHOCTH H CIIOCOOHOCTh K O0Opa3oBaHUIO U
€caM000pa30BaHHUIO HA IPOTKCHUH BCEH KU3HU;
OBnanenue YHUBEpPCaIbHBIMU Y4EeOHBIMH
MI03HABATCIILHBIMU JICHCTBUSAMMU:

a) 6a30BBIC JTOTUYECKHE ICUCTBUS:

- ONpPENENSITh LIEeTH JeATEIbHOCTH, 33/1aBaTh MapaMeTpsl U
KPUTEPHUU UX JIOCTHIKEHUS;

0) 60a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUS:

- yYMETh TICPEHOCHTHh 3HAHUS B I[IO3HABATCIBHYIO U
MPAKTHUYECKYIO0 00JIaCTH KUZHEICATEIbHOCTH;

OgBnajeHue YHUBEPCATHLHBIMH PEryIATUBHBIMU
JIEUCTBUSIMHU:

0) CaMOKOHTPOJIb!

- 1aBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTHUBBI
B JICATCIIBHOCTh, OIEHUBATH COOTBETCTBHE PE3yJbTaTOB
HEJISIM;

- YyMETh OIICHWBAaTh PHCKH M CBOECBPEMEHHO IMPHHHMATH
pelieHuss 1O WX CHIDKeHHI0; B wacTm TpymoBoro
BOCTIUTAHHS:

- TOTOBHOCTh K aKTUBHOM JESITENbHOCTA TEXHOJIOTHYECKON
u COIMATHHON HaTPaBJICHHOCTH, CIIOCOOHOCTH
WHUIUUPOBATh,  IUIAHUPOBaTh U CAMOCTOSITEIHHO
BBITIOJTHSATH TAKYIO JIEATEIHHOCTh

- BIQJIETb OCHOBHBIMH METOJaMU HAy4YHOTO IO3HAHUSl BEIIECTB U
XUMUYECKUX sIBIICHUN (HAONIOZEHUE, H3MEpEHue, OKCIICPUMEHT,
MOJICIIUPOBAHUE);

- COCTaBIIATh YpPaBHEHUS XMMHUUYECKHX PEAKIMH HOHHOTO OOMEHa C
y4acTUeM HEOPTaHUYECKUX BEIECTB,;

- KIacCHU(UIMPOBATh HEOPTaHUYECKHE W OPraHMYECKHE BEIIeCTBAa B
COOTBETCTBUU C UX CTPOCHHUEM;

- yYCTaHABJMBATh 3aBUCUMOCTHh  (DPH3UKO-XUMHUYCCKUX  CBOHCTB
HEOPraHWYECKUX BEUIECTB OT CTPOCHUSI aTOMOB M MOJEKYJ, a TaKKe
TUTIA KPUCTAJUTMIECKOMN PEIIeTKH;

- HCCNeIoBaTh PU3UKO-XUMHUUYECKHE CBOMCTBA HCTUHHBIX PaCTBOPOB,;

- OLICHMBATh  TIOCJIEJICTBHS  OBITOBOM W  TPOU3BOICTBEHHOM
JIEITEIIbHOCTHU YEJIOBEKA C MO3UIIMHI YKOJIOTHUECKO O€30IMacCHOCTH;

- UCCIeI0BaTh (PM3UKO-XMMHYECKHE CBOMCTBA HCTUHHBIX PACTBOPOB;

- yMeThb CcoONIOAaTh TMpaBuia OSKOJOTHYECKH I1eTIeCO00pa3HOTo
MOBEJICHUSI B OBITY W TPYJOBOM ACATEIHHOCTH B IENSAX COXPAHCHUS
CBOETrO 3/I0pPOBbsI U OKpY’KaoIIEed NPUPOAHOW Cpelbl; YYUTHIBATh
OMAacCHOCTh BO3JICUCTBUS HA JKUBBIE OPTraHWU3MBI OMPEIEICHHBIX
BEILECTB, TNOHUMAasi CMBICI TOKa3aTessl MPEeAeNbHOM JOMYyCTUMOMN
KOHIICHTPAIIUH
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2. CTPYKTYPA U COAEPKAHUME JUCIUITJINHbBI

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bup yueOHo# padoThI Oovem ¢
yacax

O0bem 00pa3oBaTeIbHON NPOrPAMMBbI 1M CHUIIIMHBI 72
B T.4.

OcHOBHOE coep:kaHue 64

B T.4.:

TEOPETUICCKOE 00yUCHHE 40
MPAKTUUYECKUE 3aHITUSA 18
J1a00paTOPHBIC 3aHATHUS 6
IIpodeccnonabHO-OPUEHTHPOBAHHOE CO/IePKAHME (COICP)KaHNE 8
MPUKIJIAIHOTO MOJTYJIs1)

B T.4.:

TEOpEeTUYECKOe 00yUeHUE 4
PAKTUYECKUE 3aHITHUS 4

IIpomexxkyrouHasi arrecrauus B popme 1udpepeHIMPOBAHHOIO
3a4era
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2.2. TemaTu4eCKMil IJIAH M COIEPKAHNE TUCIIUTIIMHBI

O0BeM yacoB/

HaumeHoBaHue Coaep:xanue yueOHOro MaTepuaJia (0CHOBHOE U NMPodeccHOHATbHO-OPUEHTHPOBAHHOE), 1a00paTOPHbIE IpaKTHICCKEE DopmupyemMble
pa3aejioB H TeEM NMPAaKTHUYCCKUE 3aHATUHA, npmma[mof/l MOaYyJb (l'lpl/l HaHH'{HI/I) 3aHATHS KOMIETCHINH
1 2 3 4
OcHoBHOe coaep:kaHue 64
Pa3neu 1. TeopeTuueckue 0CHOBBI XHMMHHU 20/8
Tema 1.1. Conep:kaHue y4eOHOT0 MaTepuaJia: 2/- OK 01.
OcHOBHBIE Xumudeckui snemMeHT. AToM. Sapo aroma, M30TOMBL. DJIEKTPOHHAS 000JI0YKA. DHEPreTUYECKHUE YPOBHH,
XUMHYECKHe HOJypOBHH. ATOMHBIC opOuTamu, s-, P-, d- saemeHTbl. OCOOCHHOCTH pacHpeeCHUs 3JEKTPOHOB 10
TIOHSATHUSI opOMTANsIM B aTOMax DSJEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DJIEKTPOHHAs KOH(HUTypalus aToMOB.
3aKOHBI, CTPOeHHE | OCHOBHBIE XMMHYECKHE 3aKOHBI. OTHOCHTENbHBIE aTOMHas U MOJIEKYJSpHas Macchl. MoJjspHas Mmacca.
aToMoOB KonuyectBo BemectBa. MaccoBasi foyisi  BemiecTBa. 3akoH ABoraapo. MomsipHbld  00BbeM  Tra3oB.
XHMHYECKHX OtHocuTenbHAsT TJIOTHOCTh Ta30B. PacdeThl MO ypaBHEHUSAM XHMHUYECKUX PEAKIUN C HCHOJIb30BAHUEM
3JIEMEHTOB MacCOBOM JI0JM BEUIECTBA, 00beMa (HOpMAaJIbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Coaep:xanue yueOHOro MaTepHaJia: 212 OK 01.
IHepuoauveckuii [lepuonuueckas cucrema xumuueckux anemeHToB .M. MenneneeBa. CBsi3b MEPUOIUYECKOTO 3aKOHA U - OK 02.
3aKO0H H [lepponnueckoid CUCTEMBI XUMHUYECKHUX JJEMEHTOB C COBPEMEHHOM TEOpHUed CTPOEHHUsSI aTOMOB. K 1.1.
Ilepuoauyeckas 3aKOHOMEPHOCTH U3MEHEHHUSl CBOMCTB XMMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTBIX U CIOKHBIX IK 1.2.
cucTemMa BEIIECTB MO rpymnmnaMm U nepuogam Ilepuoanueckoil cuctembl. 3HAYeHUE MNEPUOJUYECKOrO 3aKOHA U
XUMHUYECKHX cucTemMbl XuMuiecknx 3jeMeHToB JI.J. MeHeneeBa B pa3BUTHH HAYKH.
anementos /1. H. B mom uucne npakmuueckue 3anamus: 2/2
Menneneesa, uX | rrpqxmuyueckoe sansmue Ne 1. «UlsyueHue NepHOIMUECKHX 3aKOHOMEPHOCTEH M MX B3aUMOCBS3H CO
CBII3b € . CTPOEHHEM aTOMOBY.
COBPEMCHHOH VCTaHOBIIEHHE CBA3M MEXIY CTPOEHHEM aTOMOB XUMHYECKUX DJIEMEHTOB M MEPUOJMYECKMM HM3MEHEHHEM
TEOPUEN CTPOCHMS | pojicTR XUMHYECKHX DJJIEMEHTOB M HX COEJMHEHHH B COOTBETCTBMH C MOJOXKeHHeM Ilepuomudeckoii
aToMoB cucTeMsbl. PereHne npakTuKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3aJJaHUI HAa XapaKTepU3aIUI0 XUMUYECKHUX
371eMEeHTOB «MeTamnueckre / HeMeTaJUIMYeCcKue CBOWCTBA XMMHUYECKHUX 3JIEMEHTOB B COOTBETCTBHM C HMX
AJIEKTPOHHBIM CTPOCHUEM U TIOJIOKEHUEM B IEPUOAMYECKON cUCTeMe XuMUyeckux siemeHToB JI.U.
MeHeneeBay
Tema 1.3. CopaeprxaHue y4eOHOIo MaTepuaJia: 2/- OK 01.
Crpoenne CtpoeHue BemecTBa. XUMHUECKask CBSA3b. BUIIbI XUMUYECKOW CBSA3M (KOBaJCHTHAS HEMOJSPHAs U TMOJSPHAs,
BelIecTBa HMOHHAsl, MeTaJyindeckasl). MeXaHu3Mbl O0O0pa30BaHMS KOBAJECHTHOW XMMHUYECKOM CBsI3U (OOMEHHBIH U
U npupoaa JIOHOPHO-aKIENTOpHBIH). Bogopoanas cBsa3b. BaneHTHOCTh. DnekTpooTpHunaTeibHOCTh. CTeneHb OKUCICHHUS.
XMMHYECKOM WoHbI: KaTHOHBI U aHWOHKI. JleMOHCTpanusi Mojesield KPUCTAUNIMYECKUX PEIICTOK: HOHHOH (XJIOPHI HATPHS),
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CBSI3H. aToOMHOW (rpaduT W anamas), MOJICKYJSIPHON (YIJIEKHUCIBIA Tra3, MOJ), METAUIMYECKON (HATpuid, MarHuu,
Mmnoroo0pazue Menb). Pemenne npakTHYecKuX 3aJjaHuid Ha COCTaBJICHUE JIEKTPOHHO-Tpaduueckux GopmMyi snemMeHToB 1—4
BellecTB 05005 (O (0):!
Tema 1.4. Coaep:xxaHue yueOHOIro MaTepuaJia: 412 OK 01.
Knaccnpukaums, | Kpaccupuxauus HeopraHMdyeckux BemecTB. HOMEHKIATYpa HEOPraHHMYECKMX BEIIECTB  (OKCHIBI, OK 02.
W HOMEHRJIATYPA | ryppokcuabl, KUCIOTHI, COJM). BelmecTBa MONEKYJSIPHOTO W HEMOJICKYJSIPHOTO CTPOCHUS. ATrperaTHbIe
HEOPraHu4eCKUX | cocrosHus BemiecTBa. Kpucrammueckue u amop(HbBIE BelIecTBAa. 3aKOH IOCTOSHCTBA COCTaBa BEIICCTBA.
BEIIECTB Tumbel KpUCTAUIMYECKUX PEIMIETOK (aToMHas, MOJEKYJspHas, HWOHHAs, METaJUIM4ecKas). 3aBHCHUMOCTH

CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKOU PEIIETKU

B mom uucne npakmuueckue 3anamus: 212

Ilpakmuueckoe 3anamue Ne 2. «HomeHKIaTypa HEOPraHUYECKHUX BEIIECTBY.

Pemenne mnpakTHUecKMX 3alaHW MO KiIAacCH(MKAWMU, HOMEHKIAType W XHMHYECKUM (PopMyrnaM

HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIacCOB (YrapHbIM ras, yriaekuciblid ra3, aMMHaK, raiieHas U3BecTh,

HeraieHas: U3BeCTb, NMUThEBas coAa M APYTUX): Ha3zBaHusA BemiecTB 1o mexayHapoanoi (MIOIIAK) wumu

TPUBHAIBHON  HOMEHKIAType M  COCTaBieHHE (QOpMyJbl XUMHYECKMX BEIIECTB, OMNpEICICHUE

NPUHAIISKHOCTH K Kiaccy. [lowck wHpoOpManuu 1Mo Ha3BaHHUAM, HIACHTU(UKATOPAM, CTPYKTYpHBIM

dbopMynaM. AHanu3 XUMUYECKOW HMH(OpPMAIMH, MOTy4aeMON M3 pPa3HbIX MCTOYHUKOB (CPEACTB MacCOBOM

uH(popmanuu, cetb HTEpHET U Apyrue)
Tema 1.5. Coaep:xaHue y4eOHOT0o MaTepuaJia: 2/- OK 01.
Tunet Xumnueckas peakuus. Kinaccupukanus XUMHYECKUX peakyil B HEOPraHMYECKOW M OpraHMYecKod XMMUHU.
XUMHYIECCKHX 3aKOHBI COXpPaHEHMs] MacChl BEIIECTBA, COXPAHEHUS U MPEBPAILECHUS PHEPTUU NPU XUMHUYECKUX PEaKIUSX.
peaxumii OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakK (YpaBHEHHsI OKUCICHUA-BOCCTAHOBJICHHUS, CTETIEHb OKUCIICHMUS,

OKHCJIIUTEb M  BOCCTAHOBMUTEIb,  OKHCIUTEIbHO-BOCCTAHOBUTENIbHbIE  peakUuu B  IPHUPOJE,

IPOM3BOJICTBEHHBIX IPOIleccax U JKU3HEAEATEIbHOCTH OPTaHU3MOB)
Tema 1.6. Coaep:xxaHue yueOHOIro MaTepHaJia: 4/2 OK 01.
Cxopocrb CKOpOCTh peakiiy, €€ 3aBUCUMOCTh OT Pa3IHyYHbIX (PAKTOPOB: MPUPO/IBI PEArHPYIOIIUX BEIIECTB, OK 02.
XHMHYECKHX KOHIICHTPAIIMK PEarupyIOIIUX BEIIECTB, TEMIIEPATYPhI U TUIONIAIN PEaKIIMOHHON MOBepXHOCTH. TerioBbie IK 1.1.
peaxkuui. 3P PEeKTh XUMUYECKUX PEAKIIMA: 9K30- U SJHAO0TEpMUYecKHe peakuu. OOpaTUMbIe peakiii. XUMUYECKOe IK 1.2.
Xumuyeckoe paBHOBecue. PaKTOPHI, BIUSIOUINE HA COCTOSHUE XUMUYECKOTO PaBHOBECHS (KOHLIEHTPALIUS PeareéHTOB WU
paBHOBecHe IPOAYKTOB peakluu, faBjieHue, temneparypa). [Ipunmun Jle Ilarense

B mom uucne npakmuueckue 3anamus: 2/2

Ilpakmuueckoe 3anamue Ne 3. «Bnusane pa3andHbIX (HaKTOPOB HA CKOPOCTh XUMHUUECKOW PEAKIIHN).

Pemenne mpakTUKO-OpUEHTHPOBAHHBIX 3aJaHU Ha aHAINU3 (PAaKTOPOB, BIMUSIONIUX HAa U3MEHEHHE CKOPOCTH
XUMUYECKOW peakiuu. 3aBUCHMOCTh CKOPOCTH XUMHYECKOW PEaKlMyd OT MPUCYTCTBUS KaTaiM3aTopa Ha
pUMeEpe Pa3I0KEHUsI MEPOKCHAA BOAOPOJAa C MOMOUIBI0 JAMOKCHAA MapraHila M Karajasbl. Pemenue
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MPAaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha TmpuMeHeHue npuHimuna Jle-Illatense s HaxoXIeHUS
HaIrpasJICHHUA CMCIICHHA PABHOBCCHUA XUMHYECKOM pC€akuuu 1 aHaliu3 q)aKTOpOB, BIIUAOININX HAa CMCIICHUC
XUMHYECKOT'0 PAaBHOBECHS

Tema 1.7.
PacTBopbI, TEOpUS
IEKTPOJIUTHYECK
0ii Tuccouanuy 1
HOHHBII 00MeH

Conep:kaHue y4eOHOT0 MaTepuaJia:

PactBopbl. BuIbl pacTBOpOB MO COACPKAHMIO PACTBOPEHHOTrO BemiecTBa. PactBopumocts. [loHsiTHE 0
JMCIIEPCHBIX cUcTeMaX. VICTHHHBIE M KOJUIOMIHBIC PAacTBOpPBL. MaccoBasi J0Js BEIIECTBA B PacTBOPE.
[lonsitue o BomopomHom mokazarene (pH) pactBopa. Dnexrponutuueckas aucconuanus. CuibHbBIE U
cJ1a0ble IJICKTPOIUTHI, HEAJIEKTPOIUTHL. Peakiiu noHHOro oOMeHa

4/2

B mom uucne navopamopmuwie 3anamusn:

Jlabopamopnoe 3anamue Ne 1. «IIpurorosieHue pacTBOpPOBY.

[IpuroToBneHrne pacTBOPOB 3aJaHHOW MAaCCOBOW JI0JIEH PACTBOPEHHOrO BEIIECTBA, NMPOBEACHHUE PEAKLIMI
MOHHOTO OOMEHa, OMpeAeNieHuEe Cpeabl PAaCTBOPOB BELIECTB C IMOMOIIBI0 YHHUBEPCAIBHOIO HHIMKATOPA
(kucnasi, HEeWTpaibHas, WICJIOYHAs). 3a/JaHusi HA COCTABJIEHWE MOHHBIX peakiui. PemieHue mnpakTUKO-
OPUEHTUPOBAHHBIX DPACUETHBIX 3aJaHU Ha PACTBOPHI, UCIHOJB3yeMble B OBITOBOIl M MPOM3BOACTBEHHOI
JIESITEJIbHOCTH YEJIOBEKA

212

OK 01.
OK 02.
OK 04.
IIK 1.1.
IIK 1.2.

Pasnen 2. Heopranmuyeckasi Xumusi

10/4

Tema 2.1.
duzuko-
XHMHYECKHeE
CBOJiCTBA
HEOPraHu4eCKHX
BelllecTB

Coaep:xxanue yueO0HOro MaTepHaJia:

Merannel. [lonoxenue metannoB B Ilepuonnueckoil cucteMe XHMHUYECKUX 3iIeMEHTOB. (OCOOEHHOCTH
CTPOEHHS AJIEKTPOHHBIX 000704YeK aroMoB MeTawioB. OO0mue ¢undeckue cBoOHcTBa MeTaioB. CriiaBbl
METaJUIOB. DJIEKTPOXUMHUUECKUHN PsJl HAPSDKEHUM METa/UIOB. XUMHUECKHE CBOMCTBA BAXKHEHUIIIMX METAJIOB
(HaTpuii, Kanuii, KajabIMii, MarHul, aTlOMUHUMN, IUHK, XpPOM, JKele30, Melb) U UX coequHeHuil. OOuue
CrocoObl MoJydYeHUsi MeTaJIOB. [IpuMeHeHre METaJIOB B OBITY U TEXHHUKE

Hemeramnel. Ilomoxenune HemeramoB B Ilepuonnueckod cucTteMe XUMHYECKMX d3iieMeHToB JI.H.
MenneneeBa W OCOOGHHOCTH CTpOeHHsS aToMOB. Du3Hueckue CBOWCTBA HEMETANIOB. AJUIOTPOMUS
HEMETaJUIOB (Ha MpUMEpe KUCIOopoaa, cephl, ¢pocdopa u yriaepoaa). XuMHUUIECKHE CBOMCTBA U NMPUMEHEHUE
BaXHEHMIIINX HEMeTayuloB (TaJoreHoB, cephl, a3oTa, (ocdopa, yriepoaa W KpeMHHUSI) M HX COCIUHEHUN
(OKCHAOB, KHUCIOPOACOMEPKAIMMUX KHUCIOT, BOJOPOJIHBIX coenuHeHHi). [IpumeHeHne BaKHEHIIHX
HEMETAJUIOB U UX COEJIMHEHUM

XWMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BEMIECTB (OKCHUIIOB, THUIAPOKCHIOB, KHCIIOT,
coineid u aAp.). ['eHeTnyeckas CBsI3b HEOPraHUYECKHUX BEUIECTB, MPUHAMTEKAIIMX K Pa3IUYHBIM KIJIACCaM.
3aKOHOMEPHOCTH B M3MEHEHWU CBOMCTB MPOCTBIX BEMIECTB, BOJAOPOAHBIX COEAWHEHHH, BBICIINX OKCUIOB U
TUJIPOKCHJIOB

8/2

B mom uucne npakmuieckKue 3anamus:

212

Ilpakmuueckoe 3anamue Ne 4. «DU3UKO-XUMUYECKHUE CBOIICTBA HEOPTaHUYECKHUX BEIIECTBY.
CocTaB/IeHUE YPaBHEHUH XMMHYECKHUX PEAKIMI C Y4aCTHEM IMPOCTHIX U CI0XKHBIX HEOPraHNYECKUX BELIECTB!

OK 01.
OK 02.
OK 04.
IK 1.1.
IIK 1.2.
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METAJUIOB U HEMETAJIJIOB; OKCHJOB METAJUIOB, HEMETAUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKUX
KHCJIOT, OCHOBaHMN ¥ aM()OTEPHBIX THAPOKCHIOB; HEOPTaHUIECKHUX COJICH, XapaKTePHU3YIOIINX UX CBOWCTBA.
PacuéTtbl Macchl BeniecTBa WM 00bEMa ra3oB 110 M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WM 00BEMY
OJTHOTO M3 YYacCTBYIOIIMX B PEAKIIMH BEIECTB, PACYEThI Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOTYKTOB
peakuuu, €Clii OJHO M3 BEUIECTB MMEET IpuUMecu. PelmeHue NpakTMKO-OPUEHTUPOBAHHBIX 3aJlaHUN Ha
CBOWCTBA, COCTaB, MOJYyYCHHE M OE30MaCHOE UCIOIb30BAaHUE BAKHEHIINX HEOPTaHMYECKUX BEIIECTB B OBITY
U Ipo(ecCHOHANBHOM NesITEIbHOCTH YeJIOBEKa

Tema 2.2. Coaep:xaHue y4eOHOIro MaTepHaJia: 2/2 OK 01.
HNnentuduxamusa | Mpentudukanus HEOPraHHYECKHUX BEIIECTB C  HCIOJB30BAHHEM HX (DU3UKO-XMMHYECKHX CBOMCTB, OK 02.
HEOPraHMYeCKUX | XapaKTepHbIX KaueCTBEHHbIX peakiuil. KauecTBeHHbIE peakinu Ha Cyib(ar-, KapOoHaT- U XJIOPUA-aHHOHBI, - OK 04.
BeIIECTB Ha KaTHOHbI MCTAJJIOB U KATUOH aMMOHUS

B mom uucne nabopamopuwie 3anamusn:

Jlabopamopnoe 3anamue N 2. «VInentudukanns HEOpraHUYECKUX BEILIECTBY.

Pemenne SKCHEpUMEHTANBHBIX 3a7ad 10 XHMHUYECKHMM CBOMCTBaM METAUIOB W HEMETAJIOB, IO 212

pacrio3HaBaHUIO U IOJyYCHHMIO COCIMHEHMH METallJIOB M HEMETalIoB (B3aMMOJAEHCTBHE THAPOKCHIA

IIOMUHUS C PACTBOPAMH KHCJIOT M LIEJIOYEH, ).
Pasnen 3. TeopeTnueckue 0CHOBBI OPraHMYeCKOil XHMUM 4/2
Tema 3.1. Coaep:xxanue yueOHOro MaTepuaJia: 4/2 OK 01.
Knaccupukaunsi, [ [Ipenmer oprannueckoil XuMun: eé BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHE B MOJNYUYEHHH HOBBIX BEIIECTB U
¢TpoeHune u MmarepHuaioB. Teopus CTpoeHMs OpraHmdyeckux coenuHeHui A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHHS.
HOMCHKJIATYpa CtpykTypHble (OpMyJBl OpraHMdeckux BemiecTB. [‘oMmonorusi, wusomepus. XuMHUYecKass CBSA3b B
OPraHM4eCKuX OpPraHMYECKHUX COSAVHEHUSAX: KpaTHBIE CBS3H, G- U TT-CBS3H.
BEIIECTB [IpencraBnenue o kiaccupUKalMKM OpPraHUYECKUX BemnlecTB. HoMmeHkIaTypa OpraHMYecKUX COEeIMHEHUMN

(cuctematuyeckas) M TpPUBHAIbHBIE HA3BaHUS BAKHEHIIMX IpeAcCTaBUTENEH KIacCOB OpPraHMYECKUX

BEIICCTB

B mom uucne npakmuueckue 3anamus: 2/2

Ilpakmuueckoe 3anamue Ne 5. «HoMeHKIaTypa OpraHU4YeCKUX BEIIECTBY.

OszHakomiieHHE C O0pa3llaMH OpraHWYECKMX BEMIECTB M MaTepHajllaMH Ha WX OCHOBE, MOCITHPOBAHHE
MOJIEKYJI OpTraHMYECKHX BEIIEeCTB, HAOIIOJCHIE U ONMUCAHUE IEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpraHWYECKHUX BEIIECTB NMPHU HArpeBaHWM (IUiaBieHue, oOyrimBaHue U ropeHue). CocTaBlIeHHE MOJTHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (DOPMYJT OpraHMYECKHX BEIIECTB OTJCIBHBIX KIACCOB, UCTOIb3Ysl UX HAa3BAHUSA
[0 CUCTEMATUYECKON U TpUBUAILHOW HOMEHKJAType (3TUJIEH, alleTHIIEH, MIHIEepUH, (eHoll, popMalibaeru/,
YKCyCHasl KHCIIOTa, TIUIMH). Pacdersl mpocteiimeil ¢GopMynsl OpraHMYEeCKOH MOJEKYJNbI, HCXOIsS U3
AJIEMEHTHOTO cocTaBa (B %)
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Pa3znea 4. YriieBoaopoanbl

Tema 4.1.
Yraesoaopoas! U
UX NPUPOJIHBbIE
HCTOYHUKH

Conep:kanue y4eOHOT0 MaTepuaJia:

[IpenenbHbIE YriaeBOJOPOABI (aJIKaHbI): COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psii. MeTaH u 3TaH: COCTaB,
CTpoeHHE, (QHU3UYECKHE M XUMUYECKHE CBOWCTBA (peakiWH 3aMeIleHUs W TOPCHHs), MOJNyuYeHUE U
IIPUMEHEHUE.

HenpenenbHble yriieBOOPOIbI (ATKEHBI, ATKAMEHbBI, aJIKHHBI).

AJIKEHBI: COCTaB U CTPOSHUE, TOMOJIOTUICCKUH Psil. DTUJICH U IPOIUIICH: COCTaB, CTPOCHHE, (PU3NUeCKHe U
XUMHYECKHE CBOMCTBAa (peakuud TUIPUPOBAHMS, TaJOTCHUPOBAHUS, THApATAllMM, OKHUCICHUSA H
MOJIMMEPU3AIUH ) TIOTYUYCHUE U IPUMEHEHUE.

Ankanuensl: Oyrtaauen-1,3 wu MerunOyramueH-1,3, XUMHUYECKOE CTPOCHHE, CBOHCTBAa (peakius
NOJMMEPH3AIIMHK), TPUMEHEHHUE (1151 CHHTE3a MPUPOJTHOTO U CHHTETHUECKOTO KaydyKa U PE3HHBI).

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHUS, TOMOJOTHYECKHA psii. ALETUJIICH: COCTaB, XHMHUYECKOE
CTpoecHHEe, (PU3NUECKIEC U XUMUYECKHE CBOMCTBA (peaklUy THAPUPOBAHUS, TaJOTCHUPOBAHUS, THIPATAIIUN
TOpeHwst), MOJy4YeHHEe W MPUMEHEHHE (MCTOYHHMK BBICOKOTEMIIEPATYPHOTO IUIAMEHHU JUIS CBAapKH M PE3KH
METAJIJIOB)

Apomarudeckue yriieBo0poabl (apeHbl). BeH30I U TOIyOII: cOCTaB, CTpOCHUE, HU3NUECKUE M XUMUYCCKHE
CBOICTBa (peakuuu TajJOr€HUPOBAaHUS U HUTPOBAHMS), MOJIyYEHHUE U MPUMEHEHHE. TOKCHYHOCTh apeHOB
(BiusiHMe O€H30J1a HAa OpraHW3M 4eloBeKa). ['eHeTHueckas CBs3b MEXAY YIJICBOJOPOJAMHU,
MPUHAJIEKAITMMU K Pa3IMYHBIM KJIaccaM.

[TpupoaHble MCTOUHUKHU YTIIeBOAOpoaoB. Ilpupoanblii ra3 m mnomyTHble HedTsHble ra3sl. Hegtp u eé
npoucxoxaeHue. CrnocoObl nepepaOOTKu He(TU: MEePEeroHKa, KPEeKUHI (TepMUYECKHM, KaTaJIUTUYECKUIL),
nuponu3. [IpoaykTel mepepaOoTku HePTH, WX MPUMEHEHUE B NPOMBIIUIEHHOCTH U B ObITy. KameHHBbIi
YTOJIb U IPOAYKTHI €ro nepepadoTKu

OK 01.
OK 02.
OK 04.
IIK 1.1.
IIK 1.2.

Tema 4.2.
duzuko-
XHMHYECKHeE
CBOJiCTBA
YIJIeBOIOPOA0B

Conep:xkaHue y4eOHOT0 MaTepuaJa:

212

TpuBuanpHass W MEXKIyHApOJIHAs HOMEHKJIATypa, XHUMHUYECKHE CBOMCTBA, CHOCOOBI TONy4YeHUS
yraeBoopoaoB. [lonydyeHne sTuineHa U U3ydeHHe ero cBOWCTB. MojenupoBaHue MOJIEKYT M XUMUYECKUX
MIpEBpAIlCHHI YIIIeBOI0POJOB (Ha MpUMEpe ITaHa, STUJICHA, alleTUJIEHA U JIP.) U TAJIOT€HONPOU3BOIHBIX

B mom uucne ﬂaﬂopamopuble 3anamus.

Jlabopamopnoe 3anamue Ne 3. «CBOWCTBA yIiI€BOIOPOIOBY.

212

OK 02.
OK 04.

Paznen 5. Kuciopoaoconepskamnue oprannyeckue coeIuHeHust

14/4

Tema 5.1.
Cnuptbl. ®eHoua

Conep:xaHue y4eOHOro MaTepuaJia:

[IpenenbHbIE OHOATOMHBIE CHUPTHI (METAHOJI M 3TAHOJN): CTPOEHHUE, (PU3HUECKHEe U XUMUYECKHE CBOICTBa
(peakMM ¢ aKTHBHBIMHM MeETaJUlaMH, TaJIOT€HOBOAOPOJAaMH, TOpEHME), MpUMEHEeHHe. BolopoaHble CBS3U
MEXy MOJIEKyJIaMu CIUPTOB. DU3HOIOrMIECKOe NEHCTBHE METAHOJIA U 9TAaHOJIAa HA OPTaHU3M YEJIOBEKA.

MHOroaTOMHBIE CHUPTHI (ITHJICHTIIMKOIb U TIHUIEPHH): CTpOeHHE, (pu3nyeckne M XMMHUYECKHE CBOMCTBA

OK 01.
OK 07.
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(B3auMoJIelicTBUE CO IIEJIOYHBIMU METaUlaMH, KadeCTBEHHas pEaKIMsi Ha MHOTO0ATOMHBIE CIIUPTHI).
OU3MOIOrHYecKoe ICHCTBIE HAa OPraHu3M yelioBeka. [IpuMeHenne riaunepuHa u dTUICHIJIMKOIIS.

®enon. CtpoeHre MONEKYJbl, PU3NYECKHE W XUMHYECKHE CBoicTBa (eHona. TokcuuHOCTh (eHoma, ero
¢bu3noIorHUecKoe ACWCTBUE HAa OpraHn3M yenoseka. [Ipumenenue dhenona

Tema 5.2. Conep:xxanue yueOHOTro MaTepHaJia: 4/- OK 01.
AJb/leruabl. Anpaeruapl U KeTOHBI ((popmanbieruy, areTaiblerui, aleToH): CTPOCHHE, (PU3UYECKHE M XUMHUYCCKUE OK 02.
Kap6oHosebie CBOICTBa (peaKUU OKUCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKLIMN), I0JIy4YEHUE U IPUMEHEHUE. OK 04.
KHCIOTBL. OOHOOCHOBHBIE TMpe/ebHbIe KapOOHOBBIE KHUCIOTHI (MypaBbHHAasi M YKCYCHAasi KHUCIOTBI): CTPOCHHUE,
Cao:xnpie 3pupbI ¢u3nveckue M XMMHUYECKHE CBOICTBa (0OIIME CBOMCTBA KHCIOT, PEaKkius ATepHU(PHUKAINMN), TOIydYeHHE H
npuMmenenue. CTeapuHoBas ¥ OJIEMHOBAs KMCIOTHI KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JACHCTBUE.
CrnosxxHble 2pUpHI KaK MPOU3BOJIHBIE KapOOHOBBIX KUCHOT. ['maponu3 crnoxubix 3¢gupoB. Kupsl. ['uapomaus
)kupoB. [Ipumenenue xupoB. buonornyeckas poJib )KUPOB
Tema 5.3. Coaep:xxanue yueOHOIro MaTepHaJia: 4/- OK 01.
Yriaesonsl VYriaeBoabl: cOCTaB, KiaccuHKaIus yrieBoaoB (MOHO-, JH- M Mojucaxapujbl). [JIoKo3a — IMpOCTEHIIMA OK 02.
MOHOCAXapua: OCOOCHHOCTH CTPOCHHS MOJICKYJbl, (PHU3UYECKHE ¥ XUMHUYCCKUE CBOWCTBA TIFOKO3BI OK 04.
(B3aumopericteue ¢ ruapokcunom meaum (II), oxuciaeHme ammuadHbIiM pacTBOpoM okcuaa cepedpa (I),
BOCCTAHOBJICHHE, OpOKEHUE TIIFOKO3bI), HAXOXKJICHUE B TPUPOJIC, MPUMEHEHHE TIIOKO3BI, OHOJIOTHYCCKas
POJIb B )KU3HENEATEIHLHOCTH OpraHn3Ma yenoBeka. @orocunres. OpykTo3a Kak U30Mep TIHOKO3HI.
Caxapo3a — peICTaBUTENh IUCAXapUI0B, THIPOIN3 CaXapo3bl, HAXOXKICHUE B TIPUPOJIC U IPUMEHEHHE.
[Tonucaxapuapl: Kpaxmal U IEJUII0JI03a Kak MpUpOJHbIe moiauMmepbl. CTpoeHHe Kpaxmaia U IeJITI0I036I,
bu3HYECKHe M XUMUIECKIE CBOMCTBA KpaxMaita (THIPOJIN3, KAYeCTBCHHAS PEAKITUS C HOIOM)
Tema 5.4. Coaep:xxanue yueOHOIro MaTepuaJia: 4/4 OK 01.
Puznko- B mom uucne npakmuueckue 3anamus: OK 02.
XHMHHCCKHE TpuBuanpHas U MEXIyHApOAHAs HOMEHKJIATypa, XMMHYECKHE CBOMCTBA, CIOCOOBI MOTYYEHUS CIOUPTOB U OK 04.
CBONCTBA (dheHoI0B, KapOOHOBHBIX KUCIOT U 3(DUPOB, aTbJAETUIOB U KETOHOB. COCTaBIICHHE CXEM PEAKIUi (B TOM YHCIIe
KHCI0pOAOCOREPH | 1 MpEeIJIOKEHHBIM  [[EMOYKaM  MPEeBpallleHUil),  XapaKTepU3yIOMMX  XHUMHYECKHE  CBOWMCTBa
AlIX KHCJIOPOJIOCOICPIKAIINX OPTAHWYSCKUX COCTMHCHUIN
OpPraHUYecKux =
P — Ilpakmuueckoe 3anamue Ne 6. «XuMmuyeckue W (PHU3UYECKHE CBOWMCTBA KHCIOPOAOCOAEPIKAIIUX

OpPraHUYECKUX COCIUHEHUSI.

[TpoBenenue, HaOMOAEHUE U OMHMCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIHMPTOB, KayeCTBEHHBIE
pEaKiMi OJHOATOMHBIX CIUPTOB (OKHCiIeHHe 3TaHona okcuaoMm wmeau (1)), MHOTOATOMHBIX CHHPTOB
(B3aumMoelicTBie TauuepuHa ¢ ruapokcugom meau (1)), anbaernoB (OKUCIEHHE aMMUAYHBIM PAacTBOPOM
okcuna cepedpa(l) m rugpokcuaom menu (1), B3auMopeiicTBHe Kpaxmayia ¢ HOJIOM), W3yY€HHE CBOMCTB
pacTBOpa YKCYCHOM KHCIIOTHI

17




Pa3znea 6. A3oTcoaepxainue opraHnyecKkue coeIuHeHus

4/2

Tema 6.1. Coaep:xxaHue yueOHOIro MaTepuaJia: 412 OK 01.
AMHHBL AMUHBI: METWJIAMUH — IPOCTEUIIINNA MPEICTABUTEIh AMHHOB: COCTaB, XUMHYECKOE CTPOCHUE, (PU3NICCKUE U OK 02.
AMHHOKHC/IOTBI. XUMHYECKHE CBOMCTBA, HAXOXKICHUE B IPUPO/IC. OK 04.
beskn AMUHOKHCIIOTBI Kak aM(OTepHble OpraHWYecKhe CcoeArHeHUs. DH3MUECKUe W XUMHUYECKHUE CBOWMCTBA
AMHHOKHUCIIOT (Ha puMepe IIMIuHa). bronornyeckoe 3HaueHHEe aMUHOKUCIIOT. [TenTu bl
benku kak mpupoaHbie moauMmepsl. [lepBuyHas, BTOpUYHAs U TPETUYHAs CTPYKTypa OenkoB. XHMUYECKHE
CBOMCTBa OCJIKOB: THJIPOJIN3, ICHATYpAlUsl, KAYECTBCHHBIC PEAKIIMU Ha OCJIKK
B mom uucne npakmuueckue 3anamus: 212
Ilpakmuueckoe 3anamue Ne 7. «<CBOICTBa a30TOCOACPIKAIINX OPTAaHHUYECKUX COCAMHECHUIN.
dusnyecKkue U XUMHUYECKHE CBOMCTBA aMHUHOB (PEaKIUU C KUCIOTAMH M TOPEHHS) U aMHUHOKHCIOT (Ha
npuMepe rmiuHa). HaOirojeHue M onucaHue JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpalusi OCJIKOB IpPHU
HArpeBaHUH, IBETHBIC PEAKIIUU OCJIKOB
Pa3nen 7. BoicokoMoJieKyJISIpHbIE COeINHEHUSI
Tema 7.1. Coaep:xxanue yueOHOro MaTepuaJia: 212 OK 01.
Iracrmaccel. OCHOBHBIC TIOHATHS XUMHUH BBICOKOMOJICKYJIIPHBIX COEAMHEHUI: MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, OK 02.
Kayuyku. BolokHa | crenenp  nommmepmsaumu, — CcpemHss. — MONCKYIsipHas — Macca.  OCHOBHBIE — METONbI  CHHTE3a OK 04.
BBICOKOMOJICKYJIIPHBIX COCTUHEHUI — MOJMMEPH3AIIHsl U TOJTHKOHICHCAIHSI MK 1.1.
B mom uucne npakmuueckue zanamus: 2/2 [IK 1.2.
Ilpakmuueckoe 3anamue Ne 8. «CuHtes, aHAU3 U KJIacCH(DUKAIINST BBICOKOMOJIEKYJIIPHBIX COSAMHEHUIN
O3HakomiieHHE ¢ 00pa3laMy MPHUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB: ILUIACTMACCHI
(TTOJTMATHIICH, TIOJUIIPONHIICH, TTOJMBHHUIXJIOPU/, TIOJIHCTUPOIT); HATYPAIbHBIA U CHHTETHUYECKHE KaydyKH
(OyTanueHOBBIN, XJIOPONPEHOBBIM M H30MPEHOBBIN); BOJOKHA (HaTypajibHble (XJIOMOK, MIEPCTh, WIENK),
WCKYCCTBEHHBIE (AI[ETATHOE BOJOKHO, BUCKO3a), CHHTETHYECKHE (KAIPOH U JIABCAH)
IMpodeccoHAILHO-OPHEHTHPOBAHHOE CO/lepPKaHUeE (Codep:KaHNe MPUKJIATHOTO MO/YJIs1) 8
Pasgen 8. Xumus B ObITY H IPOM3BOACTBEHHOI 1eATEILHOCTH Ye10BeKA 8/4 OK 01.
Tema 8.1. Copepxxanue yueOHOIro MaTepuaJa: 4/- OK 02,
XHMHIeCKHe [IpaBuia SKOJOTMYECKH IEIECOOOPA3HOrO MOBEJACHUS B OBITY M TPYJIOBOH JEATEIBHOCTH B IEJIX 8§ 847‘
TexHoaormm COXpaHEHHS CBOETO 3JI0POBbS M OKPYIKAIOIIEH MPUPOJHONW CpElbl, OMACHOCTh BO3JCHCTBHUS Ha >KUBBIC K 1 1'
B HOBCETHEBHOH OpraHu3Mbl  OPraHMYECKMX  BEIIECTB OTACABHBIX  KJIACCOB  (YIJIEBOMOPOJBI, CIHMPTHI, (EHOJBI, K 1'2’

H
npogeccCHOHAIBHO
W 1eATeJILHOCTH
yeJioBeKa

XJIOpOpraHUYEeCKUEe MPOU3BOHBIE, aJIbJETH/IbI U p.), IOKA3aTelb NPEAEIbHO JOMYCTUMONW KOHIIEHTPALUU U
€ro UCHOJIb30BaHME.

Ponp xumMum B oOecnedeHHH SKOJIOTHYECKOH, SHEPreTHYeCKOoW W MHUIIeBOW Oe30MacHOCTH, Pa3BUTHUU
MEJUITMHBI, CO3JaHMM HOBBIX MAaTE€pPHAIOB (B 3aBHCUMOCTH OT BHJA MPO(ECCHOHAIBHOU NESTEILHOCTH),
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HOBBIX HCTOYHHUKOB JHEPruM (IbTEPHATUBHBIC HMCTOYHUKK JHEpruu). [loHATHE O HaydyHBIX MeETOoJax
[IO3HAHUS BELIECTB M XuUMUYecKuX peakuuid. IlpencraBinenuss o0 oOmIMX Hay4HbIX MNPUHIUIAX
NPOMBIIIJICHHOTO TOJIyYEHHs] BAXXHEHITMX BEIISCTB (HAa MpUMepax MPOM3BOJICTBA aMMHaKa, CEPHOM
KHCJIOTBI, METAHOJIA).

XuMUS 1 3I0pPOBbE YeJIOBEKa: IIpaBUiIa OE30MaCHOTO MCIIOJIb30BaHMsI JICKAPCTBEHHBIX MIPENapaToB, OBITOBOM
XUMHHU B HOBCCI[HGBHOﬁ JKHU3HU

B mom uucne npakmuueckue zanamus: 4/4
Ilpakmuueckoe 3anamue Ne 9. «[IpuMeHEHHE XMMHYECKUX BEIIECTB M TEXHOJOTHH C ydeToM Oymymiei
npoeCCHOHATBHON JesITeNbHOCTHY». PemieHne keiic-3agad 1Mo TeMmaM: MHIIEBBIE MPOAYKTHI, OCHOBBI
palMoHaIbHOIO  MUTAHMWS,  BaXKHEWIIME  CTPOUTENbHBIE M KOHCTPYKIIMOHHBIE  MaTepUalbl,
CEJIbCKOXO35MCTBEHHOE TIPOM3BOJCTBO, KpAcCKH, CTEKJIO, KepaMuKa, MaTepualibl JJis 3JICKTPOHUKH,
HAaHOMAaTepHallbl, TEKCTHUIbHBIE BOJOKHA, UICTOYHUKU SHEPTUH, OPTaHUYECKHE U MHUHEpAJIbHbIE YA0OpeHus,
JIEKapCTBEHHbIE M KOCMETHYECKHE TIpenaparbl, ObITOBas XUMHs, MaTepHalbl M3 HCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.
3amura: IlpencraBieHue pe3yibTaTOB pELICHUS Keic-3agady B (GopMe MMHM-JOKIaga (IOMycKaercs
MCIOJIb30BaHUE rpaduuecKiX U MPE3CHTAMOHHBIX MATEPHUAJIOB)

IIpome:xyToyHast arTrecTanus B ¢gopme 1uddepeHIHPOBAHHOIO 3a4YeTa -
Bcero 72/28
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3. YCJIOBUA PEAJIMBALIIMU TUCHUITJINHBI

3. 3.1. MaTepuajibHO-TeXHHUYECKOE o0ecrneueHne

KabuneT XxumMuu, oCHaIIEeHHBIN B COOTBETCTBUU ¢ TipuioxkeHuem 7 TTTICC3.

3.2. UudopmanmoHHoe obecnieyeHrue peajn3aluuy NporpaMmbl

Jnsa  peanmzanuu  nporpamMMmbl  OuOMuMoTeuyHbI  ¢GoHA  oOpazoBaTeIbLHOMN
OpraHu3aluu YKOMIUJIEKTOBaH eYaTHBIMU u (um) ANEKTPOHHBIMU
oOpa3oBaTeNbHBIMU U HH()OPMAIMOHHBIMH pECypcamMu, PEKOMEHJOBAHHBIMU JIJIS
HCII0JIb30BaHUs B 00pa30BaTeIbHOM ITPOlLIecce.

3.2.1. OcHOBHBIE MeYATHbIE U/UJIM YJIEKTPOHHbIEC U3AHUS

1. Tabpuensu O.C. Xwumms. 10 kmacc. Yueonuk./O.C. Tabpuensu, WN.I.
Octpoymos, C.A. CnankoB. — Mocksa: IIpocsemenne, 2021.-128c.

2. Taopuensn O.C. Xummsa. 11 kmacc. VYueOnuk./O.C. T'abpuensu, W.I.
Octpoymos, C.A. CnankoB. — Mocksa: IIpocsemenne, 2021.-127c¢.

3. 10.A. Jle6ene Xumus: yueOnuk s CITO/FO.A. JleGene [ u ap.]: mox
obomr.pen. I'.E. daneeBa.-2-¢ uzn., nmepepad. u mom.- M.: U3gatensctBo FOpaiit, 2017.-
431c.

4. A.b. Huxonbckuit Xwumwus: yuebnuk u npaktukym s CIIO/ A.B.
Hukonbsckuii, A.B. CyBopoB.-2-¢ u3z., nepepad. u nomn.-M.: UzgarensctBo FOpaiit,
2017.-507c.

5. Andunorenoa UN.B. Xumusa: ydeOHUK W TNPAKTUKYM JJIs CPETHETO
poheCCHOHAIBHOTO obpa3zoBaHus/ N.B. Aujdunorenosra, A.B. ba0kos,
B.A. IlonkoB. - 2-e u3n., ucnp. u nom. - Mocksa: MznarensctBo HOpaiit, 2023. -
291c. - (IIpodeccuonanproe o6OpazoBanue). - ISBN 978-5-534-11719-6. - Tekcr:
anekTpoHHbIN//  OOpazoBarenbHas  mnarpopma  FOpaitt  [caiit]. -  URL:
https://urait.ru/bcode/513807

3.2.2. JlonoHUTEIbHbI€ HCTOYHUKH

1. Xumusi: y4yeOHMK [JJIsi cpefaHero mnpodeccuoHaabHOTO 00pa3zoBaHuUs/
FO.A. Jle6enes, I'.H. ®anees, A.M. I'ony6es, B.H. IllanoBai; mox o61ieit pepakuueit
I'. H. ®aneena. - 2-e usn., nepepad. u gorm. - Mocksa: U3gatensctBo IOpaiit, 2023. -
431c. - (IIpodeccuonanpHoe obOpaszoBanue). - ISBN 978-5-9916-7723-3. - Tekcr:
anekTpoHHblit//  OOpasoBarenvHass  minatdgopma  FOpaiit  [caiit]. -  URL:
https://urait.ru/bcode/513073

2. O6mas u Heoprannueckas xumus. B 2 4. Yacts 1. TeopeTnueckre OCHOBBHI:
y4eOHUK W TPaKTHKyM JUIsl CPEeAHEero MpodecCHOHaIbHOTO  00pa3oBaHUs/
H.T. Hukutuna, B.W. 'peGenbkoBa. - 2-¢ wu3a., mnepepad. u jgom. - Mocksa:
M3narensctBo  Opatit, 2023.- 211c.- (IlpodeccuonambHoe oOpa3oBaHue). -
ISBN 978-5-534-03676-3. - Texkct: anexktpoHHbIit// OOpa3oBarenbHas miatrgopma
FOpaiit [caiiT]. - URL.: https://urait.ru/bcode/514849

3. MaprteinoBa T.B. Xwumusa: y4eOHUK © TNPAKTUKYM [JIsi  CPEIHETO
poheCCUOHAIBHOTO oOpazoBaHus/ T.B. MapTtbiHOBa, N.B. ApramoHoBa,
E.b. l'onyHoB; nox oOmiedt pexakuueit T.B. MapTeiHOBOM. - 2-€ U31., UCTp. U JIOI. -
Mockga: U3natensctBo FOpaiit, 2023. - 368c¢. - (IIpodeccuonansuoe odbpa3oBaHue). -
ISBN 978-5-534-11018-0. - Tekct: snextponnsiii// ObOpa3oBarenbHas miaTdopma
FOpaiit [caiiT]. - URL: https://urait.ru/bcode/511690
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHU INCIUII/INHBI

KoHTpob 1 o1ieHKa pe3yIbTaTOB OCBOSHUS 00IIe00pa30BaTeIbHON JTUCIIUILTHHBI
HalpaBJCHHBIE  Ha
dbopmupoBaHre 00MUX M TPO(HECCHOHATHLHBIX KOMIIETCHIIMM MO pa3fenaM W TeMam
coJiep>KaHusl yueOHOTro MaTepuana.

pacKphIBalOTCA  4epes

JTUACIUIIMHAPHBIC

pE3yJIbTaTHI,

COOTBETCTBHH C Tpe6OBaHI/I$IMI/I
TCXHOJIOTHYCCKHUX NPOLICCCOB

Koa n HanmMeHOoBaHHe Paznen/Tema THI olleHOYHBIX
¢GopMupyeMbIX KOMIIETEHUM MepOonpPUSTHI
OK 01. Beibupats criocoOb1 Pazgen 1. Tema 1.1-1.7 - YCTHBIH OIpOC;
peleHus 3a1a4 Pazgen 2. Tema 2.1, 2.2 - TECTUPOBAHUE;
npodecCuOHAITBHON Paznen 3. Tema 3.1 - MPAKTUYECKOE 3aHATHUE;
NEeSTeIbHOCTH MpUMEeHHUTENbHO K | Paznen 4. Tema 4.1 - 1abOpaTOPHOE 3aHSTHE;
Pa3IMYHBIM KOHTEKCTAM Paznen 5. Tema 5.1-5.4 - muepeHTMpOoOBaHHbBIN
Pa3znen 6. Tema 6.1 3auer
Paznen 7. Tema 7.1
Pasznen 8. Tema 8.1 I1-o/c
OK 02. Ucnionp3oBars Pazgen 1. Tema 1.2,1.4,1.6, 1.7 | - yCTHBII omnipoc;
COBpEMEHHbIE cpejicTBa oucka, | Pasgen 2. Tema 2.1, 2.2 - TECTUPOBAHUE;
aHajv3a U UHTEpIpETalu Paznen 4. Tema 4.1, 4.2 - MPAKTUYECKOE 3aHATHUE;
uHpOpMaIHU 1 Paznen 5. Tema 5.2-5.4 - 1a00OpaTOPHOE 3aHSATHE;
MH(OPMALIMOHHBIE TEXHOJIOTUN Paznen 6. Tema 6.1 - mubdhepeHIPOBaHHBIN
JUIA BBINIOJIHEHUS 3a1a4 Pasnen 7. Tema 7.1 3a4eT
npodecCuoHAIbHON Paznen 8. Tema 8.1 I1-o/c
NEeSTeTbHOCTH
OK 04. O¢ddexruBHO Pazpen 1. Tema 1.7 - YCTHBIH OIIpOC;
B3auMO/IeicTBOBaTh U pabotats | Pazgen 2. Tema 2.1, 2.2 - TECTUPOBAHUE;
B KOJUIEKTUBE U KOMaHE Paznen 4. Tema 4.1, 4.2 - IPAKTUYECKOE 3aHATHUE;
Paznen 5. Tema 5.2-5.4 - 1abopaTOPHOE 3aHSTHE;
Pa3znen 6. Tema 6.1 - i pepeHIMPOBAHHBIN
Paznen 7. Tema 7.1 3auer
Pasgen 8. Tema 8.1 IT-o/c
OK 07. ConeiicTBoBaTh Paznen 1. Tema 1.7 - YCTHBIH OIpOoC;
COXPaHEHUIO OKpYXKaroLel Paznen 5. Tema 5.1 - TECTUPOBAHHUE;
Cpelibl, pecypcocOepekeHHIo, Pazgen 8. Tema 8.1 I1-0/c - MPAKTHYECKOE 3aHATHUE;
MIPUMEHSITh 3HAHUSI 00 - 1abopaTopHOE 3aHSTHE;
W3MEHEHUH KJIMMaTa, TPUHITUIIBI - mupepeHITpoBaHHBIN
OepexKIIMBOTO MPOU3BOICTBA, 3a4er
3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYAIHBIX CUTYAITUSIX
IIK 1.1. OkcmuryaTupoBaTh Pasmen 1. Tema 1.2, 1.6, 1.7 - YCTHBIH OIpOC;
XKeJIEe3HOAOPOXKHbIN noaBMxkHON | Pazgen 2. Tema 2.1 - TECTUPOBAHHUE;
coctaB (1Mo BujaM noAsmxkHOTO | Pazmen 4. Tema 4.1 - IPAKTUYECKOE 3aHSTHE;
COCTaBa). Paznen 8. Tema 8.1 I1-o/c - 1a00paToOpHOE 3aHATHE;
IIK 1.2. TIpoBonTH Pazmen 1. Tema 1.2, 1.6, 1.7 - mupepeHITpoBaHHBIN
TEXHUYECKOE 00CITyKUBaHHUE U Pasnen 2. Tema 2.1 3a4eT
PEMOHT KeJIE3HOJOPOKHOTO Pa3znen 4. Tema 4.1
MOJBIXHOTO COCTaBa B Pasgen 8. Tema 8.1 IT-o/c
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