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1. Ob0mas xapakTepucTuka padodeil mporpaMmbl y4eOHOM M CUMIIIMHBI
001.04 Xumusi

1.1. Mecto AUCHMIUIMHBI B  CTPYKType OCHOBHOl  mnpogeccnoHAIbHOI
o0pa3oBaTe/IbHOM NPOrPaMMBbI

VyeOnas  gucrmmuimHa O0OJ[.04  Xumusg — sBiasercs  00s3aTCIBHOM  YacThIO
oOmieoOpa3oBarenbHOro IuKiIa odpaszoBarenbHoi mporpammbl CIIO B cootBerctBUu ¢ PT'OC
1o crneuranbHocty Opranu3zaius NepPeBO30K U yIIpaBJIeHUE Ha TPAHCIIOPTE (110 BUIaM)

[IpuknanHoit Moaynp BKiIOYaeT paszien 8 «XuMus B ObITY M IIPOU3BOJICTBEHHOM
JEATENbHOCTH YEJNOBEKa», KOTOPBI peanusyercs Ui Bcex mpodeccuil/crennanbHoCcTel
METO/IOM pelIeHUs KEHCOB, CBA3aHHBIX C OKOJOTMYECKOW O€30MacHOCTbI0 U  OLIEHKOM
MOCJIEACTBUN OBITOBOM M TMPOU3BOJICTBEHHOW JCSTEIBHOCTH, COOTBETCTBYIOIICH OTpacisiM
Oymymiei mpodecCHoHaTbHON ACITeTLHOCTHA 00YJatONTUXCS.

1.2. Heaun u ni1anupyembie pe3yibTaTbl OCBOCHUS TUCHUIINHBI

1.2.1. Ileau u 3a7a4u AUCHMILIMHBI

Conepkanue mporpaMmmbl 0011€00pa30BaTeIbHON TUCIUTIIUHBI «XUMUS» HaIPaBIECHO
Ha JOCTHKECHHE CIICTYIOIINX LeJIeH:

- dbopmMupoBaHHE CHUCTEMBl XHUMHUYECKHX 3HAHUM KaKk  BaKHEHIIeH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MHpa, B OCHOBE KOTOPOW Jexar
KIIIOUEBBbIE TOHATHA, (PyHIaMEHTaIbHbIE 3aKOHbI U TEOPUU XHMHH, OCBOCHME SI3bIKA
HayKH, YCBOCHHE U MOHUMAaHHUE CYLIHOCTH JIOCTYIHBIX 0000IIEHNH MUPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJICHHE ¢ UCTOPHEH UX pa3BUTHS U CTAHOBJICHUS;

- ¢bopMupoBaHME U pPa3BUTHE MPEACTaBICHUM O Hay4YHbIX METOJax
MO3HAHUS BEIIECTB U XUMHUYECKUX pPEeaKlui, HEOOXOAUMBIX JJIsi MPUOOPETEeHNs yMEHUMN
OpUEHTHPOBAThCS B MHpE BEIIECTB M XUMUYECKUX SBJICHUH, HUMEIOIIMX MECTO B
MIPUPOJIE, B TPAKTUYECKON U IOBCEIHEBHOM )KU3HU;

- pa3BUTHE YMEHHI U CIIOCOOOB AEATEIbHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM
U OOBSCHEHHEM XHMHUYECKOTO HSKCIIEpUMEHTa, COOJIOJIEHUEM IIpaBUi O€3011acHOTO
oOpaleHus ¢ BeeCTBAMH.
3aga4u AMCUHUILIMHBI:

1) chopmupoBaTh MOHUMaHHNE 3aKOHOMEPHOCTEH
IIPOTEKAHNUS XUMHYECKUX TPOLECCOB U SIBICHUN B OKPYXAIOUICH Cpene, a TaKkKe UX
CBSI3b C IEJIOCTHON HAyYHOW KapTUHOW MHPA U IPYTMMH €CTECTBEHHBIMHU HayKaMu;
2) pa3BHTh YMEHHUS COCTABIATH (POPMYJIBI HEOPIraHUYECKUX M OPraHUYECKUX
BEUIECTB, YPAaBHEHUS XUMHUECKUX PEAKINH, 0OBACHATh UX CMBICI, HHTEPIPETUPOBAThH
pe3yJIbTaThl XMMUYECKHUX dKCIIEPUMEHTOB,
3) cdhopmupoBaTh  HaBBIKM  NPOBEICHHS  MPOCTCHUIINX  XUMHUYECKHX
9KCIEPUMEHTANIbHBIX UCCIIEI0OBAaHUN € COOIOAECHNEM MpaBUIl O€3011aCHOT0 OOpallleHus
C BEILIECTBAMU U JJa0OPAaTOPHBIM 000PYIOBaHUEM;
4)  pa3BUTH YMEHHs HAXOAUTh, AHATU3UPOBATH M UCIIOIH30BATh HH(POPMALIUIO
XUMUYECKOTO XapakTepa W3 Ppa3iIUYHbIX MH(POPMALMOHHBIX HCTOYHMKOB, BKJIIOYAs
y4eOHYI0 IUTEpaTypy, Hay4HbIe MYOIMKALMU U UHTEPHET-PECYpPCHI;
5) cdopmupoBaTh  yMEHHS ~ NPOTHO3UPOBATH  IOCJIEIACTBUSL  CBOCH
NEeATeNbHOCTH U XUMUYECKUX IPUPOJIHBIX, OBITOBBIX M IPOU3BOACTBEHHBIX ITPOLIECCOB,
YUUTBIBasi BO3MOJKHBIE SKOJIOTMYECKNE U COLMANIbHBIE BO3/ICHCTBHUS;
6) chopmMupoBaTh MOHUMAHUE 3HAYUMOCTU JOCTHIKCHUI XUMUYECKON HAYKH
U TEXHOJOIMH Uil pa3BUTHUSA COLMAIBHOM M NPOU3BOJICTBEHHOW cdep ¢ yMEHHEM
IPUBOAUTH PUMEPBI UX IPUMEHEHMS B PA3JIMUHBIX chepax KU3HU.
1.2.2. IliianupyemMblie pe3yJibTAThl OCBOCHHUS 001e00pa30BaTeJbHON JMCUMILINHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocnoBe PI'OC COO
Ocoboe 3HaueHue oOmieoOpa3zoBaTenbHas JUCHUIUIMHA «XUMHSD» HUMEeT IpH
¢opmupoBanun u pazsutun OK 01; OK 02; OK 04; OK 07 u IIK, npeacraBieHHBIX B
aKTyaJIU3UPOBAHHBIX oI'oC CIIO 1o npodeccuu/crnennanbHOCTH.



Koa n
HauMeHOBaHHe
(popmupyembIX
KOMIIEeTeHI i

H.]IaHI/IpyeMLIe pe3yJbTaTbl 0OCBOCHUA TUCIHHUIIJINHBI

I[I/ICIII/II'[.]'[I/IHapHI)Ie2

OK 01. Berbupatb
CTIOCOOBI PEelICHHUS
3amad
npodecCuoHaTbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

O6ume’
JIMYHOCTHBIE Pe3yJabTaThl [0/KHBI OTPaXkaThb B
YacTu:
TPYI0BOI0 BOCIIUTAHMS:

— TOTOBHOCTh K TpPYAYy, OCO3HAaHHUE IIEHHOCTH
MacTepCTBa, TPYI0JIIO0UE;

— TOTOBHOCTH K AKTUBHOM JIeSTeTbHOCTH
TEXHOJOTHYECKOM 51 COIMAJIBHOM
HaIpaBJIEHHOCTH, CIMOCOOHOCTh WHHUIIMHPOBATH,
IJIAHUPOBaTh M CAMOCTOSITETIHHO — BBITIOJTHSTH
TaKyl0 JIeATeIbHOCTD;

— UHTepec K pa3INYHBIM cepam

poQeccroHabHOM 1eATENbHOCTH.

MeTanpeaMeTHble pe3yabTaThl 10JKHBI OTPAKATh:

OBJagenue YHUBEPCAJIbHBIMHA Y4eOHbIMU
NMO3HABATEJIbHbIMH el CTBUAMM:
a) 0a30BbIe JIOrHYecKHe AeiicCTBUA.

— CaMOCTOSITEITEHO bopMynpoBaTh u

aKTyaJIM3MpOBaTh MPOOJIEMy, pacCMaTpUBATL €¢
BCECTOPOHHE;

YCTaHABJIUBATh CYIICCTBCHHBIM MPHU3HAK WU
OCHOBaHHUsS I CpPaBHEHUs, KIaCCU(DUKALHUUA U
0000111eHM;

ONpENCNATh IEeIH  JCITCIbHOCTH,
napaMeTpbl U KPUTEPUH MX JOCTHIKCHHS,
BBISIBJISITh  3aKOHOMEPHOCTH M TNPOTHBOPCUHS B
paccMaTpPUBAEMBIX SBJICHHSIX;

BHOCHTh KOPPEKTHUBHI B JCITECILHOCTD, OIICHUBAThH
COOTBETCTBUE pE3YyJbTATOB II€NIsIM, OIICHUBATh

3aJaBaTb

JucuuniInHapHbie pe3yJibTaThl I0/LKHBI OTPAKATh:

NP6 01. chopMHUPOBAHHOCTH MPEACTABICHUN: O XUMHYECKOM
COCTABIISIONICH €CTECTBEHHOHAYYHOU KApTUHBI MHPA, POJIU XUMHUHU B
MO3HAHUU SBIICHUH TNPUPOABI, B (OPMUPOBAHWU MBINUICHUS U
KYJIbTYpbl ~ JIMYHOCTH, €€  (YHKIMOHAJLHOW  TI'PaMOTHOCTH,
HEOOXOUMOM JUISl PEIICHHsS MPAKTUYSCKUX 3a/a4 M IKOJOTHYCCKH
000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOU CpeJie;
IIP6 02. BiamgeHue CHUCTEMOM XUMUYECKUX 3HAHUH, KOTOpas
BKJTIOYACT: OCHOBOTIOJIATAIOINNE TOHATHS (XUMHUYCCKHH 3JIEMEHT,
aToM, JICKTPOHHAst 000JI0YKa aToMa, S-, p-, d-3JIeKTpOHHBIEC OpOUTAIH
aTOMOB, WOH, MOJICKYJIa, BAJICHTHOCTH, 3JIEKTPOOTPHIIATEIIBHOCTE,
CTCTICHh OKHWCJICHHS, XHMHYECKas CBS3b, MOJb, MOJIIpHAs Macca,
MOJISIpHBIA 00BEM, YIIIEPOJHBIA CKeJleT, (YHKIIMOHAJIbHAS TPYIIA,
pamuKan, W30MEpHs, H30MEpbl, TOMOJIOTUYECKUN psiji, TOMOJIOTH,
YIJIEBOJOPOIbI,  KHUCIOPOJI- M a30TCOJEpXKAlIue  COCAUHEHHUS,
OMOJIOTMYECKH AaKTHBHBIC BeIiecTBa (YrJ€BOIbI, KUPBI, OEIKH),
MOHOMEp, TOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISIPHBIC
COCIIMHEHUSI, KPUCTAJUINYECKAsl PEIIeTKa, TUIIHl XUMUYECKUX peaKIuil
(OKHCIIUTEIIEHO-BOCCTAHOBHUTENIBHBIC,  9K30-M  JHIOTEPMUYECKHE,
peaKknuu MOHHOTO OOMEHa), PacTBOP, AIEKTPOJUTHI, HEIIICKTPOJIUTHI,
ANIEKTPOJIMTUYECKAS ~UCCOIUAIINS, OKHCIUTEIb, BOCCTAaHOBHTEIb,
CKOpPOCTh XUMHUYECKOH peaKiny, XUMHUECKOE PABHOBECHE), TCOPHH U
3aKOHBI (TEOPUST XUMHUYECKOTO CTPOCHHSI OPraHWYECKHX BEIIECTB
AM. bBymiepoBa, Teopus AIIEKTPOJUTUYCCKON  JIMCCOLUAIIH,
nepuoanveckuii 3akoH /.M. MeHaeneeBa, 3aKOH COXpaHEHHS MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMUYECKHI SI3bIK XUMUH, (DaKTOIIOTHYECKHE
CBEJICHUS O CBOWCTBAX, COCTaBe, TMOJydCHHH | Oe301acHOM
UCIIOJIb30BAHUM  BAXKHEHIINX HEOPraHUYECKUX U  OPraHUYECKHX

! O61mme pesynbTaThl OCYIIECTBISIOTCS B COOTBETCTBHHM C JIMYHOCTHBIME M METAaNpeaMeTHEIMH pe3yibratamu ®I'OC COO (ITpuka3 MunoGpHaykn Poccru ot 17.05.2012 Ne 413
(pemaxums ot 27.12.2023 1.), B OpMHPOBAHUH KOTOPHIX yIaCTBYeT 00meo0pa3oBaTeNbHas TUCIUTLTHA.

JucuumimHapHbBIe pe3yAbTaThl OCYIIECTBIITIOTCS B COOTBETCTBUH C TPEOOBAHMSAMH K IPEAMETHBIM pe3yibTataM 6azoBoro ypoBHs (I1P0), yecranosnenasiMu ©®I'OC COO (Ilpuka3
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penaxums ot 27.12.2023 1.), ¢ coXxpaHEHHEM HCXOJHOW HyMepanuH.
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PUCKHU HOCJIC[[CTBPIFI JACATCIIBHOCTH.

0) 0a3oBbIe HCCIEN0BaTENbCKUE e CTBUS:

BJIAJICTh HaBBIKAMHU Y4€OHO-UCCIIEI0BATEIbCKON U

HpOGKTHOI\/JI JACATCIBbHOCTH, HaBbIKaMU
paspelnieHus mpooeM;
BbIABJIAAITE MPUYUHHO-CICACTBCHHBIC CBA3U U

aKTyaJlM3UpOoBaTh 3ajauy, BbIABUraTh TUIIOTE3Y €€
pelieHus, HaXOJUTb apryMeHTbI JUISt
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a1aBaTh
rapaMmeTpsl U KPUTEPUHN PELICHUS;

aQHAJIM3UPOBATh TOJYYEHHbIE B XOJE PpEUICHUS
3a/laud pe3yNbTaThl, KPUTUYECKH OILIEHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBHSIX;

yYMETb MEPEHOCUTh 3HAHUS B MO3HABATENIbHYIO U
MPaKTUYECKYIO 00JIACTH KU3HEEATEIIbHOCTH.

BEIIECTB B OBITY U IPAKTUYECKOH EATETLHOCTH YETIOBEKA,

IMP6 03. chopMHUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEPHBIC
NpU3HAKA W B3aUMOCBSI3b  W3YUCHHBIX TOHSTHHA, NPUMCHSITH
COOTBETCTBYIOIIME TIOHATHS TPH ONKMCAHUMA CTPOCHHS U CBOWCTB
HEOPraHWYECKUX M OPraHWYeCKUX BEHIECTB W HMX IPEBPALICHUI;
BBISIBIISITh  B3aUMOCBSI3b  XUMHUYECKHX 3HAHWK C TOHATUSAMH U
MPEJICTABICHUSIME JIPYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB;

I[IP6 04. chopMUpPOBAaHHOCTH YMEHHUH HCIOIH30BATh HAWMEHOBAHMS
XHUMHAYECKUX COCIMHEHUN MEXIYyHapOJHOTO COK03a TEOPETHUYECKOU U
MPHUKJIATHOW XMMHHM ¥ TPUBHAILHBIC HA3BaHUS BAKHECUIUX BEIICCTB
(oTuneH, ameTwiieH, TAuIepuH, ¢GeHos, (GOopMaTbIeTHa, YKCYCHas
KUCJIOTA, TJIUIMH, YrapHBIA Ta3, YIIEKUCIbIA ra3, aMMHUakK, TalieHas
W3BECTh, HETAIlIeHAs] W3BECTh, MUTHEBAsI COJIa W JIPYTUX), COCTABIISTH
(GOpMyJSIBI HEOPTAHWYECKUX M OPTaHWYECKUX BEIIECTB, YpaBHEHUS
XAMHYCCKAX PEAKIHA, OOBSICHATH WX CMBICI; IOJATBEPXKIATh
XapaKkTepHble XWMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMHU
IKCIIEPUMEHTAMH W 3aIUCSIMHU YPAaBHECHUH XUMUICCKUX PEAKIIHIA;

11Po 0s. c(hopMUPOBAHHOCTH YMEHHI yCTaHaBJIMBATh
MPUHAUIKHOCTh HM3YyYEHHBIX HEOPraHWYECKUX M OPraHUYEeCKUX
BEUIECTB K OINpeAeNeHHbIM KJlaccaM U TpyInaM COeAUHEHUH,
XapaKTepU30BaTh HMX COCTaB M BaKHEHIIME CBOWCTBA; OMpPENENThH
BUJbl XUMHUYECKHX CBsi3ed (KOBaJEHTHasl, MOHHAas, MeTaJUIMuecKas,
BOJOPOJHAs), THUIIBI  KPUCTAJUIMUYECKHUX  PELIETOK  BEIECTB;
KJIaCCU(PUIIMPOBATH XUMUYECKUE PEAKIINU;

IIP6 07. chopMUPOBAaHHOCTHP YMEHHUW MPOBOJUTH pacdeThl IIO
XUMHYECKUM (opMynaM M YpaBHEHHUSIM XUMHUYECKHX PEaKIHi c
UCIOJIb30BaHUEM (DU3HUECKUX BEIMYUH, XapaKTEPU3YIOIIUX BEIIeCTBA
C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE YCIOBUS)
ra3oB, KOJIMYECTBA BEIIECTBA; UCIOIb30BAaTh CUCTEMHBIE XUMUYECKUE
3HaHMSI [ TPHUHATUS PEIIeHUH B KOHKPETHBIX >KHU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU M UX MPUMEHEHHEM.

OK 02. Mcnons3oBarh
COBPEMEHHbBIE
CpeICTBa MOUCKa,
aHanu3a u
HMHTEpPIpETAINH
uHpOpMalUU U

JIMYHOCTHBIE pe3yabTaThbl

yacTu:

JAOJKHBI OTPa:KkaTh B
HEeHHOCTH HAYYHOT0 MO3HAHMS:
cOopMUPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO

pPa3BUTHA HAYKH U 06H_IeCTBeHHOI>’I ITPAKTHUKH,

JucuuniuHapabie (NmpeaMeTHbIe) Ppe3yJbTaTbl M JIOJLKHBI
0TpPaXKaTh:
I[IP6 06. BnajmeHWe OCHOBHBIMM METOJAAMHM HAyYHOTO TO3HAHHS

BEIIECTB M XUMHMYECKMX sBJIEHUH (HabmioaeHue,
9KCIEPUMEHT, MOJICTUPOBAHHUE);
IMP6 07. chopMUPOBAHHOCTb YMEHMH MPOBOAUTH pacyeThl IO

U3MEepeHHe,
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nH(pOpMAIIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33,144
npodeccnoHaIbHO N
JEATeIbHOCTH

OCHOBAHHOTO Ha Jasnore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MUDE;

— COBEPILICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOM
KYJIBTYPBl KaK CPEJCTBA B3aUMOJICHCTBUS MEXIY
JIOJIbMU U TTO3HAHUS MUPA.

MeTtanpeaMeTHbIe pe3yJabTAThI J0JKHBI OTPAKATH:

OBianenue YHHMBEPCAJIbHBIMH Y4eOHbIMH

NMO3HABATEJIbHBIMU 1€HCTBUAMM:

B) pa6ora ¢ ungopmanueii:

— BIAJCTh HABBIKAMU TMOJY4YCHHS] WHGPOPMAIUH W3
WCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSITEIHHO
OCYILIECTBIISITh TIOUCK, aHAJIU3, CUCTEMATHU3ALUIO U
WHTEPIIpETAINI0 WHOOPMAITUN PA3THYHBIX BUJIOB
u (HopM MpencTaBICHHUS;

— co3/JaBaTh TEKCThl B pa3IU4HbIX (opmarax c
y4eTOM Ha3HaueHus HHQOpMalMH U IeJeBOi
ayIUTOPUH, BBIOWpass ONTHMAIbHYIO (opmy
MIpe/ICTaBJICHUS U BU3yalH3aluy;

— OILICHUBATH JOCTOBEPHOCTb, JIETUTUMHOCTD
nHpopMaluy, €€ COOTBETCTBHE IPaBOBBIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

— BIAJeTh HaBBIKAMHM pACHO3HABaHHUS M 3allUThI
uHdopmaryu, HHPOPMAIMOHHON O€301MacHOCTH
JMYHOCTH.

XAMHYECKUM (opMynaM H YpaBHCHHSIM XUMHUYECKHX PEAKIHH C
UCTIOJIb30BaHUEM (PU3UUECKUX BEITMYNH, XapaKTEPHU3YIOIINX BEIIECTBA
C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE YCIOBUS)
ra3oB, KOJIMYECTBA BEILIECTBA; UCIOJb30BaTh CUCTEMHbBIE XUMUYECKUE
3HaHWSI JUISl TPHHATHS PEIICHUH B KOHKPETHBIX KH3HECHHBIX
CUTYAIIMX, CBSI3aHHBIX C BEIICCTBAMU U UX IPUMECHECHHEM;

IIP6 08. chopMUpOBaHHOCT, YMEHHMM IUIAHUPOBATH W BBHITIOJIHSTH
XMUMHYECKUH D3KCHEPUMEHT (IIPEeBpPAILEHUs] OPraHMYECKUX BEIIECTB
IpU HarpeBaHuH, NOJyYEHHE ATHJIEHA U HM3Yy4E€HUE €ro CBOIICTB,
KaueCTBEHHbIE PEaKLMU Ha albJAETHbl, KpaxMal, YKCYCHYIO KUCIIOTY;
JeHaTypanuusi OeIKOB INpU HArpeBaHWHU, LIBETHBIE peakUUu OENKOB;
IPOBOAMTH PEAKIIMM HOHHOTO OOMEHa, ONpEAeNsATh Cpely BOJHBIX
pacTBOpOB, KadeCTBEHHbIE pEaKIUH Ha Ccyibdar-, KapOoHaT- HU
XJIOPUJI-aHUOHBI, Ha KaTUOH aMMOHUS; pelaTh 3KCIepUMEHTAIbHbBIE
3agaun o temaMm "Mertamiel" u "Hemeramibl") B COOTBETCTBUHU C
MpaBWJIaMU TEXHUKU O€30MaCHOCTH MpPHU OOpaIIeHNU C BEIECTBAMU U
7abOpaTOpPHBIM  O0OPYIOBAaHMEM;  TPEICTABISATH  PE3yIbTaThl
XUMHUYECKOTO  JKCIepUMeHTa B  (opMme 3amucu  ypaBHEHUI
COOTBETCTBYIOIIUX peakuuil U (QOopMyIHpOBaTh BBIBOJbI Ha OCHOBE
3THX PE3yIbTAaTOB;

IIP6 09. chopMHUPOBAHHOCT, YMEHHUS aHAIU3UPOBATH XUMHUUYECKYIO
uHpopMaIno, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEICTB
MaccoBoii nHpopManuu, cetb HTepHET U pyrue).

OK 04. 5ddexTuBHO
B3aMMO/ICHCTBOBATh U
paboTtath B
KOJUICKTUBE U
KOMaHJ1e

JIMYHOCTHBIE Pe3yJabTaThI
yacTu:
rPaskIaHCKOT0 BOCIIMTAHUS:

— TOTOBHOCTH BECTH COBMECTHYIO AESTEIbHOCTH B
HWHTEpecax IPaKIaHCKOTO OOIIECTRA;

— YMEHHE B3aUMOJEWCTBOBATh C COLMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUSIMU U
Ha3HAYCHHEM.

MeTtanpeaMeTHble Pe3yJabTAThI I0JKHBI OTPAKATD:
OBiajgeHne yHUBEpPCAJbHBIMH KOMMYHUKATHBHBIMH
JeliCTBHSIMU:

0) coBMecTHAas 1eSITeJIbHOCTD.

AOJIZKHBI OTpPakaTb B

JAucuunanHapHbie
OTpakKaTh:

IIP6 08. chopmupoBaHHOCTH yYMEHUHN IUIAHUPOBATh U BBHIMOJIHSATH
XUMUYECKUH JKCIIEPUMEHT (TPEBpPAILCHUS] OPraHUYECKUX BEIECTB
Ipy HarpeBaHUU, MOJyYEHHE OTHIEHA W HM3Yy4YE€HHUE €ro CBOIICTB,
KayeCTBEHHbBIC PEaKLUU Ha ajbAeTHbl, KpaxMal, YKCYCHYIO KUCIIOTY;
neHatypanus OeJIKOB IMPU HArpeBaHUU, LBETHBIE pEaKlUU OENIKOB;
MPOBOANUTH PEaKIUU HOHHOTO OOMEHa, OMpEeAeNsATh CPely BOJHBIX
pacTBOpPOB, KA4YECTBEHHBIE pEaKIHH Ha cynbdar-, KapOOHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHS; pelaTh HKCIEPUMEHTAIbHbIE
3agauyn 1o temaMm "Metamiel" u "Hemetamnel") B COOTBETCTBHM C
MpaBWJIaMU TEXHUKU 0€30MaCHOCTH MPH OOpAIIeHUU C BEIECTBAMU H

(mpeaMeTHbIE) Pe3yJabTATbl M JOJLKHBI




— IIOHMMaTb M  HCIOJb30BAaTh  IIPEUMYILECTBA
KOMaH/JHOW U UHJIMBUTyallbHOU paboThI;

— IPUHUMATh LEIM COBMECTHOM JI€ATEIBbHOCTH,
OpPraHM30BbIBaTh U KOOPAUHUPOBATH JEHUCTBUS 10
€¢ HOCTH)KCHHUIO: COCTaBIITh IIJIaH JICHCTBUM,

pacnpenensatb  poJid  C  y4ETOM  MHEHHI
YYaCTHUKOB OOCYX/IaTh Pe3yJbTaThl COBMECTHOM
paboTHL.
OBJlalecHHe  YHUBEPCAJIBbHBIMH  PeryJjJsiTUBHbIMH
AeCTBUAMMU:

I') IPUHATHE Ce0s1 M APYTUX JIOJeH:
— IPUHUMATb MOTHBBI M apIyMEHTHI JPYTUX JIFOAEH
IIPY AHAIIU3€ PE3YNBbTATOB NCSATEIBHOCTH;
— TPU3HABaTh CBOE MPABO W IPAaBO JIPYrUX JIFOJAEH

7a0opaTOpHBIM  OOOpYIOBAaHWMEM;  NIPEACTaBIATH  PE3yJIbTaThl
XMUMHYECKOTO  3KCIlepuMeHTa B  (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOILIUX peakuuil ¥ (QOpMyIHpOBaTh BBIBOJbl Ha OCHOBE
3THUX PE3y/IbTATOB.

Ha OIIMOKH;
— pa3BHBaTh CIOCOOHOCTH TOHHUMATh MHP C

TIO3MITNH IPYrOoTO YeJIOBEKa.
OK 07. JInyHOCTHBIE Ppe3yJabTAaThl [JO0JKHBI OTpaxarb B | lucuMIuinHapHbIe (IpeIMeTHbIEC) Ppe3yJbTaTbl W AO0JKHBI
ConencTBoBaThH YacTu: 0TpPaXKaTh:
COXPAaHEHUIO IKO0JOTMYeCKOr0 BOCIIUTAHMS: P66 01. cdopMupoBaHHOCTH MPEACTABICHUI: O XUMHYECKOMN
OKpY’Karolle cpepl, —  cOPMHPOBAHHOCTH 3KOJOTHYECKON KYIBTYpPhI, | COCTABIIAIOIIEN €CTECTBEHHOHAYYHON KapTUHBI MMpPA, POJIM XMMHHU B
pecypcoc6epe>KeHmo, IIOHUMAHHUE BIMUIHUA COIIMAJIFHO-DKOHOMUWYECKHUX | [IO3HAHUH SIBJICHUH npupoanl, B d)OpMI/IpOBaHI/II/I MBIIIJICHUA U

MIPUMEHSTH 3HaHUs 00
W3MEHEHHUH KIIMMaTa,
TIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3¢ HEeKTUBHO
JIENCTBOBAThH B
Ype3BhIYANHBIX
CUTYaIUIX

IIPOLECCOB  HA  COCTOSSHUE  INPUPOJHOU H
COLIMANIBHOM  Cpebl, OCO3HaHUE IJI00AIBHOTO
XapakTepa 3KOJIOIMYECKUX MpooieM;

— IUIAHUPOBAaHHE M OCYLIECTBJICHHE [JCHCTBUH B
OKPY)KAIOILIEH Cpele Ha OCHOBE 3HAaHMs Lieled
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA;

— AKTMBHO€ HENpUATUE JEHCTBUM, NPUHOCALINX
BPEl OKPYKAIOILEH CPELIE;

— YyMEHHE  IPOTHO3MPOBATH  HEOJIArONpUsATHBIE
9KOJIOTMYECKHE IMOCIEACTBUS MPEANPUHUMAEMBIX
JEUCTBUMN, TPEAOTBPALIATh UX.

MeTanpeaMeTHbIE Pe3yIbTAThI 10JKHBI OTPAKATD:
Osnapnenue YHHBEpPCAJIbHBIMHU Y4eOHBIMH
NMO3HABATEJIbHBIMH 1eHCTBUAMU:

KyJIbTYpbl ~ JIMYHOCTH, €€  (YHKIHMOHAJbHOM  IPaMOTHOCTH,
HEOOXOIUMOM JUIsl pelIeHHs] MPAKTUYECKUX 3a/ad M JKOJOTHYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOIHOI cpejie;
nprPo 10. c(hOpMUPOBAaHHOCTh YMEHHH COOMIOJATh IpaBHIIA
9KOJIOTHYECKH I1€JIeCO00pa3HOro MOBEACHUS B OBITY W TPYAOBOI
JEeSITEIbHOCTH B LEJSIX COXPAHEHHUSI CBOETO 3/I0POBBS M OKPYXKAIOIIEH
OPUPOJIHOM Cpefbl; YUYUTHIBATh OMACHOCTh BO3ACHCTBUS Ha KUBBIC
OpraHu3Mbl OMPEICIICHHBIX BEIIECTB, MOHMMAasl CMBICI MOKa3aTels
peebHON JOMYCTUMOMN KOHIIEHTPAIUH.




B) paborta ¢ nngopmManmeii:

— HCIOJIb30BaTh CPEICTBA HMH(POPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJOTHA B pEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpPraHM3allMOHHBIX  337a4 ¢  COOJIIOJEHUEM
TpeboBaHUH SPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, THUTHEHBI, pecypcocOepexeHuUs,
MpaBOBBIX WM JTHYECKUX  HOpPM,  HOpPM
nH(OpMallMOHHON OE€30MaCHOCTH.

MK 1.1
DKCITyaTupoBaTh
ITOJIBMKHOM COCTaB
KENIE3HBIX TOPOT

-OBJIAJICHHE YMEHHMSIMH M HABBIKAMU Pa3IMYHBIX BUIOB
MO3HABATEIBHON NESITEIBHOCTH IUIi M3Yy4YeHHUsS pPa3HbIX
CTOPOH OKPY’KAIOIIEr0 MHUPA;

-  TPUMEHEHHWE  OCHOBHBIX  METOJOB  IO3HAHUS
(HaOnrofieHys, HAyYHOTO HSKCIEPUMEHTA) JUIsl W3Y4YEeHHUS
Pa3IMYHBIX CTOPOH XMMHUYECKHX 0OBEKTOB H MPOIIECCOB,
C KOTOPBIMH BO3HUKAET HEOOXOIMMOCTh CTAIIKMBATHCS B
npodeccruoHanbHO chepe;

- KHaCCHq)I/IHI/IpOBaTI) HCOPraHu4eCKUeC W OPraHNM4YCCKHUEC BCUICCTBA B
COOTBETCTBUU C UX CTPOCHUEM

-yCTaHaBJIMBATb 3aBUCHUMOCTB (1)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX CBOMICTB
OpraHN4YeCKUX BEIIECTB OT CTPOCHHA MOJICKYII
-yCTaHaBJIMBATb 3aBUCHUMOCTB (I)I/IBI/IKO-XI/IMI/I'—ICCKI/IX CBOMICTB

HEOPraHUYECKUX BEIIECTB OT CTPOCHHSI aTOMOB M MOJIEKYJ, a TaKkKe
THTIA KPUCTAJUTMIECKOM peIIeTKN

-MCCIIeIOBATh (PU3UKO-XUMUYECKHE CBOMCTBA HCTUHHBIX PaCTBOPOB
-OIICHUBATh  TOCJEACTBUS ~ OBITOBOH W NPOU3BOJICTBEHHOMN
NESITENLHOCTH YEJI0BEKA C MO3UIIMN DKOJIOTMYECKON 0€3011aCHOCTH

K 1.2

[IpousBoaUTH
TEXHUYECKOE
00CITy>)KMBaHUE U
PEMOHT I10IBUXKHOTO
COCTaBa JKEJIE3HBIX
JOPOT B COOTBETCTBUU
¢ TpeOOBaHUSIMHU
TEXHOJIOTUYECKUX
MPOIIECCOB

- OBJIQJICHUE YMCHUSIMHU ONPEACIATh IEId M 3a7adu

JIESITEILHOCTH, BBIOMpATh cpencTBa TS nX
JTOCTHO)KCHHS Ha MIPAKTHKE;

- OBJaJICHUE YMEHUSMH MIPOTHO3UPOBATH
HeOIaronpusTHLIE DKOJIOTHYECKUE MMOCJIEICTBUSA
MpEANPUHUMAEMBIX JCHCTBUN, IPEIOTBPAIIATh UX;

—  WCINOJB30BAHHUE  PA3IMYHBIX  HCTOYHHMKOB  JUIS

MOJIy4YeHHUSI XUMUYECKOH MH(OpMAINK, YMEHHE OLIEHUTH
€e  JOCTOBEPHOCTh Ui  JOCTH)KEHHSI  XOPOIIHUX
pe3ynbTaToB B mpodeccrHoHanbHOu cdepe;

- KJaccuGUIMPOBATH HEOPraHUYECKHE M OpPraHUYecKHe BEUIECTBAa B
COOTBETCTBUU C UX CTPOCHUEM

-yCTaHaBJIMBATb 3aBUCHMOCTb q)HSI/IKO'XPIMI/I‘ICCKI/IX CBOMWCTB
OpraHn4Y€CKUX BEIIECTB OT CTPOCHUA MOJICKYII
-OICHHUBATh IOCICACTBUA OBITOBOM u HpOI/I3BO,Z[CTBeHHOI71

NESITENILHOCTH YEJI0BEKA C MTO3UIMNA DKOJOTHYECKON O€30I1aCHOCTH

- yMeTh coOJIOgaTh TpaBWJia AKOJOTHYECKH IIEIecCO00pa3HOTO
MOBEJICHUSI B OBITY M TPYJOBOU JEATEIBHOCTH B IEJSIX COXPAaHCHHS
CBOET0 3JI0POBbS M OKpPY)KAIOILIEH MPUPOJHONU Cpelbl; YYUTHIBATH
ONACHOCTh BO3JICUCTBUS HA JKMBBIC OpPraHU3MBl OIPEIACICHHBIX
BEIIECTB, IOHMMAasl CMBICI I[IOKa3aTess MpeAeiabHOW JOMyCTUMOI
KOHIICHTPAILIUH
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJIbHOM

JUCHUIIJTIMHBbI «XUMHUSA»
2.1. O0beM JUCHUILINHBI U BH/IbI Y4eOHOH padoThl
o O0bem B
Bua yueoHoii paboTbl
yacax
O0bém o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72
ConepxxaHue yueOHOro Marepuaa 64
BT. U..
TEOPETUYECKUE 3aHATUSA 36
MPaKTUYECKHUE 3aHITH 18
ab0paTOPHBIC 3AHITHUS 6
KOHTpPOJIbHBIE PaOOTHI 4
IIpo¢deccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHUE (COLEePKAHUE 8
NPHUKJIATHOT0 MOAYJIA)
BT. U..
TEOPETHUYECKUE 3aHITHUS 4
MPAKTUYECKHUE 3aHATHS 4
Mpome:xyTounasi arrecrauus (1uddepeHupoBaHHbIH 3ader)’ kel

[IpodeccnoHanbHO OPHEHTHPOBAHHOE CONCP)KAHME MOXET OBITh paclpefelieH0 Mo pa3genaM (TeMam) Wi
CKOHIIEHTPHPOBAHO B paznene [IpukiagHoi Moayis.
* DopMa IPOMEKYTOUHOM ATTECTAIMH ¥ KOTHIECTBO YACOB, OTBOAMMBIX Ha €€ MPOBEICHNUE, PErIaMEHTHPYIOTCS
yuaeonsM mianoM OIT CITO
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2.2. TemaTnyeckuii 1jiaH u CoacpKaHuEC TUCHUITJIUHDbI

HaumenoBaHue Conep:kanue y4eGHOro MaTepuasia (OCHOBHOE H NPodeccHoHAILHO OPHEHTHPOBaHHoe) , | O0bém | dopMupyembIe
pa3/ieJioB U TeM Ja00paTOPHBIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHOH MOIYJIb 4YacoB | KOMIETEeHIHH
1 3 4
ConepxxaHue yueOHOro MaTepuaja 64
Paznen 1. TeopeTnueckue 0CHOBbI XUMHH 16
Tema 1.1. Cojaepikanue yueOHOro MaTepuajia 2 OK 01
OcHOBHBIE XMMHMYECKHE | XMMUYECKHUH dJeMeHT. ATOM. SIapo atroma, H30TOMbL. DIIEKTPOHHAS 000JI0UKa. JHEPreTHISCKUE
NOHATHA M 3aKOHBI, |yPOBHH, MOJYPOBHH. ATOMHBIE OpOHTany, s-, P-, d- ameMeHThl. OCOOCHHOCTH pacHpe/IeICHHs 1
CTpOCHHUE aTOMOB [3JIEKTPOHOB IO OpPOMTAISIM B aTOMax JJIEMEHTOB IEPBBIX UYETHIPEX IMEPHOJIOB. DJICKTPOHHAS
XMMHMYECKUX DJIEMEHTOB |KoH(Uryparus aToMoB. OCHOBHBIC XUMUYECKHE 3aKOHBI
IpakTHyeckune 3aHATHS
[Ipaktuueckass pabora Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XHMHH W PACUETHI IO
YPaBHCHHUSM XUMHUYECKHX PEAKIIHID».
OTHOCHUTEBHBIE aTOMHAsE W MOJIEKYJIsIpHAs Macchl. Mosipaas Macca. KoimuecTBo BemiecTsa. 1
MaccoBass monst BemiecTBa. 3akoH ABoraapo. MomsipHbelii 00beM ra3oB. OTHOCHTEIbHAS
IUIOTHOCTH Ta30B. PacueTsl 0 ypaBHEHUSM XUMHUYECKUX PEAKIIUH C HCITOJIb30BAaHHEM MacCCOBOM
JIOJIA BEIIeCTBa, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Coaep:xaHue y4eOHOro Marepuaja 2 OK 01
Ilepnonnyecknii 3akoH U | [IpakTHYecKHe 3aHATHSA OK 02
[Tepromnueckas cucrema |[Ipakrudeckas padota Ne2. «M3ydeHue mepruoANIECKUX 3aKOHOMEPHOCTEH W UX B3aMMOCBSI3H CO IIK1.1
XUMHUYECKHX DJIEMEHTOB |CTPOEHHUEM AaTOMOBY.
J. W. Menneneesa, ux |[lepuoauueckas cucreMa XuMmuueckux sjiementoB JI.M. MenneneeBa. CBs3b IEPUOAUYECKOTO
CBSI3b C COBPEMEHHOM (3akoHa W [leproIMUecKOi CHCTEMbl XUMHYECKHX DJICMEHTOB C COBPEMEHHOM TeOpHel CTpOeHHS
TEOpUEH CTPOCHHSI |aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOICTB XMMHUYECKHUX D3JIEMEHTOB, 00pa3yeMbIX HMH
aTOMOB MPOCTHIX M CJIOXKHBIX BEIIECTB MO rpymnmnaMm U nepuoiam llepuoamueckoil cuctembl. 3HaueHUE 2

INEPUOAUYCCKOr0 3akOHa M CHUCTEMBbI XMMHYCCKHX JJICMCHTOB I[H MCH,I[CJ'IGCBa B Pa3BUTUHU
HaYKI/I.yCTaHOBHCHI/IC CBiA3W  MCXKAY CTPOCHUCM aTOMOB XMMHUUYCCKHX  JJICMCHTOB U
HNCPUOJUICCKUM H3MCHCHUCM CBOMCTB XHMHYECKHUX DJJIEMEHTOB H HX COGI[I/IHGHI/Iﬁ B
COOTBCTCTBHH C ITOJIOKCHHUCM Hepnozu/me(:Koﬁ cucTteMbl. Penienue IMPAKTHUKO -OPUCHTHPOBAHHBIX
TCOPCTUICCKUX 3aJaHuM Ha XapaKTepu3aluiw XUMHUYCCKUX OJJICMCHTOB «Metamnueckue /
HeMeTaJJIMUeCKHUE CBONMCTBA XMMHUYECKHMX DJIIEMEHTOB B COOTBETCTBUM C HX QJICKTPOHHBIM
CTPOCHHEM U TIOJIOXKCHHUCM B nepnonnqecxoﬁ CUCTCMC XHMHWYCCKHUX DOJIICMCHTOB I[I/I

5 O0pa3oBarenbHasi OpraHU3allys BIPABEe CAMOCTOSITEIBHO OMPEACIIATh MOCIEAOBATEILHOCTh U3YUCHUS PA3/ICIiOB U TEM, BXOSIIUX B HUX, & TAKKE MEPEPACIIPEACIATH KOIUYECTBO
4acoB JJIsl OCBOCHHSI 00YJAIOIIMMUCS yIeOHOr0 MaTepualia, ¢ y4eToM JIOTUKU (pOpMHUPOBAHMUS AUCHUILTHHAPHBIX PE3YIIBTATOB, OOLIUX U MPOPECCHOHATBHBIX KOMITETCHIIHH,
MEXIIPEIMETHBIX CBA3EH ¢ APYrIMHU AUCIUILTHHAMY 001e00pa30BaTeNbHOrO U 00menpodeccHoHansHOro MukioB yaeororo miana OIT CIIO.
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Menneneesa»

Tema 1.3.
Crpoenue BEIllECTBA
U NPHUPOJA XUMHYECKOU
cBs3u.  MHorooOpasue
BEIIECTB

Conepxxanue yueOHOro Marepuaja

Crpoenue BemiecTBa. XUMHUECKas CBA3b. BUIbl XMMHUECKOHN CBS3U (KOBaJIEHTHAs! HEMOJISIpHAs
W TIOJISIpHAsi, MOHHAS, METaJuIn4eckas). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW XMMHYECKOU
cBsi3u  (0OOMEHHBII W  JOHOPHO-aKUENTOpHBIH). Bomopomnas  cBs3b.  BaleHTHOCTS.
OnexTpooTpuLaTenbHOCTh. CTeneHb OKUCIeHUs. VIOHbI: KATUOHBI U aHUOHBI

HpaRTuquRne 3AaHATUSA

[IpakTueckas padorta Ne3. «CtpoeHue BelecTBa U MPUPoia XUMUUECKOH CBS3M».
JleMoHcTpaust Mojenell KpUCTAJUIMYECKUX PEUIeTOK: HOHHOW (XJIOpuJ HATpHsi), aTOMHOMU
(rpadut u anmaz), MOJIEKYISIpHOH (YIIEKUCTBIN ra3, WOJd), METATNYECKON (HATpUi, MarHuu,
Menb). PelieHne mpakTUYecKUX 3a/laHuM Ha COCTaBJIEHHE 3JIEKTPOHHO-rpapuueckux (popMmyi
aneMeHToB 1—4 neprooB

OK 01

Tema 1.4.
Knaccudukanmus,

" HOMEHKJIaTypa
HEOPraHHYECKUX
BEIIECTB

Copep:xxaHue y4e0OHOro MmaTepuaja

Knaccudukanus HeopraHmvyeckux BemecTB. HOMEHKIaTypa HEOPraHHMYECKHMX BEIECTB
(OKCHIBI, THAPOKCUIBI, KHUCIOTHI, COJM). BeriectBa MOJEKYISIPHOTO U HEMOJICKYISIPHOTO
CTpOeHHs. ArperaTHble COCTOSTHUA BemecTBa. Kpuctammuyeckue u amop@HbIe BemecTBa. 3aKOH
MOCTOSIHCTBA COCTaBa BeUIeCTBAa. THIMbI KPUCTAUIMYECKUX PEIIETOK (aTOMHas, MOJEKYJspHas,
MOHHasl, MeTajInyeckasi). 3aBUCMOCTh CBOMCTBA BEHIECTB OT THIA KPUCTAIINYECKON PeIETKU

IIpakTHYecKue 3aHATHS

[TpakTrueckas padota Ned. «HoMmeHKIaTypa HEOPraHUIECKUX BEIICCTBY.

Pemenune mnpakTuyeckux 3amaHuil MO KiIaccUUKALMM, HOMEHKIATYpe U XUMHUYECKUM
(dbopMylaM HEOPraHMYECKHX BEHIECTB Pa3MYHBIX KJIaccOB (yrapHbIil ras, yrieKucibli ras,
aMMHUaK, TaiieHas U3BeCTh, HeralieHas M3BeCTb, MUThEBas COJa U IPYTUX): Ha3BaHUS BEIIECTB
no MmexayHapoaHoit (MIOITAK) unm TpuBHambHONW HOMEHKJIATYPE M COCTaBICHHE (HOPMYJIbI
XMMHUYECKUX BEILECTB, OINpeAeieHHe MPUHAUIeKHOCTH K Kiaccy. [louck uHbopMmanuu 1o
Ha3BaHUAM, UICHTH(PHUKATOpPAM, CTPYKTYPHBIM dopMynaM. AHAIU3 XUMHYECKON MHbOpMaluy,
MOJIy4aeMoil M3 pa3HbIX HMCTOYHUKOB (CpelcTB MaccoBod uHpopmanmu, cetb HMHTepHeT u

Jpyrue)

OK 01
OK 02

Tema 1.5.
Tumner XHUMHYECKUX
peakuuin

Conepxanue y4eOHOro Marepuasa

XumMuueckas peaKnusi. KJ'IaCCI/I(i)I/IKaLII/IH XUMHNYCCKHX peaKI_II/Iﬁ B HCOpF&HH‘ICCKOﬁ u
OpraHquCKOﬁ XUMHH. 3aKOHBI COXpaHCHHUA MACChbl BCIICCTBA, COXPAHCHHA H IIPCBpALICHHUA
OHEPTHUU IIPU XUMHYCCKUX PCAKIUAX. OKHCIUTENBHO-BOCCTAHOBUTEILHEIC peaknuunu (ypaBHeHI/IH
OKHCJICHHUA-BOCCTAHOBJICHHA, CTCIICHDb OKHCJICHUA, OKHCIIUTCIIb 151 BOCCTAHOBHUTCIIb,
OKHCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIC PCAKIHUNU B HNPUPOAC, IMPOU3BOACTBCHHBIX IMPOHCCCAX U
KHU3HCOACATCIIBHOCTH OpFaHI/I3MOB)

OK 01

Tema 1.6.

Conep:xanue yuyeOHOTro MmaTepuaja

OK 01
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CkopocTb
peaKuum.
paBHOBECHE

XUMHYECKUX
XUMHYECKOE

CKOpOCTh pEakluu, €€ 3aBHUCUMOCTh OT PAa3JIMYHBIX (DAaKTOPOB: MPHUPOJBI PEArHPYIOIINX
BEILIECTB, KOHLEHTPALUU pEarupyrouux BEIIECTB, TEMIIEpAaTypbl U IUIOIIAJM PEaKIHUOHHON
noBepxHoCTU. TersoBbie 3)(PEeKThl XUMUYECKUX PEAKLMM: 9K30- U 3HAOTEPMHUUECKHUE PEAKIIUH.
OOpatumble peakuuu. XUMHUYECKOoe paBHOBecue. DakToOpbl, BIHAIONIME HA COCTOSHUE
XMMHMUYECKOTO pPaBHOBeCUS (KOHILIEHTpAllMs PEeareHTOB WM IPOJIYKTOB DPEAKIUH, JaBJICHUE,
temneparypa). [Ipunnun Jle HlaTtenbe

HpaRTuquRne 3AaHATUSA

[IpakTnueckas pabota NeS5. «BnusiHMe pa3nuuHbIX (DAaKTOPOB HAa CKOPOCTh XUMHYECKOU
peaKIIm».

Pemenne mnpakTUKO-OpMEHTHPOBAHHBIX 3aJaHUN Ha aHainu3 (AKTOPOB, BIUSIOUIMX Ha
M3MEHEHHE CKOPOCTH XMMUYECKOM peakluu. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEeaKIHH OT
IMPUCYTCTBUS KaTalIM3aTopa Ha IMPUMEpPE pa3IoKEHUs MEepPOKCHAA BOJOPOAA C IOMOILBIO
JUOKCHJa MapraHila M Karaiaspl. PenieHue NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npumeHenue npuHiuna Jle-lllatenbe m1s HaXoKJIEHUS HANpPaBIIEHUS CMEUICHHUS PaBHOBECHUS
XMMHUYECKON peaklMM U aHAINU3 (PaKTOPOB, BIUSIONINX HAa CMEIIEHHE XUMUYECKOTO PaBHOBECUS

OK 02
I1K1.1

Tema 1.7.

PactBopel, Teopust
AIEKTPOTUTHYECKON
JUCCOLMAlMA W WOHHBIN
oOMeH

Copep:xanue y4e0OHOIro MmaTepuaja

PactBopel. Buubl pacTBOpoB MO COAEpPKAHHIO PAaCTBOPEHHOTO BemecTBa. PacTBOPUMOCTB.
[lonsitTne o aucnepcHbIX cucteMax. VICTUHHBIE M KOJUIOMAHBIE pPacTBOpbl. MaccoBas a0
BemecTBa B pacTBope. [lonsiTue o BogopoaHom nokazaresne (pH) pactBopa. DiekTpoauTrdeckas
mucconunanus. CuibHbIE U cabble 3JEKTPOIUTHI, HEAIEKTPOIUThL. Peakiu noHHOro oOMeHa

JlaGopaTopHble 3aHATHSA

JlabopaTtopnas padota Nel «IIpurotoBieHue pacTBOPOBY.

[IpuroroBiieHre pacTBOPOB 3aJaHHOW MAacCOBOW JOJICH PAacTBOPEHHOTO BEUIECTBA, MPOBEACHUE
peakimii HMOHHOTO OOMEHa, ONpEICIICHHE Cpelbl PACTBOPOB BEHIECTB C  IOMOIIBIO
YHUBEPCAJIbHOTO WHIMKaTOpa (KUCias, HEeWTpaibHas, MIENIOYHAs). 3aJaHus Ha COCTaBJICHUE
WMOHHBIX peakIiidi. PemieHne MpakTUKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aJlaHUl Ha PacCTBOPBHI,
WCIIOJIb3yeMbIe B OBITOBOW W MPOM3BOJICTBEHHOMN JCATEIHHOCTH YeJI0BEKa

OK 01
OK 02
OK 04
OK 07
I1IK1.1, IIK 1.2

KonTpoabsHnasi padora 1

CrtpoeHue BeliecTBa U XMMHUECKHE peakiuu (o paszaeny 1)

Pa3nen 2. Heoprannyeckasi XuMus

Tema 2.1.
DuU3HKO-XUMHYECKUE
CBOMCTBA
HEOPraHWYECKUX BELIECTB

Conep:xanue yuye0OHOIro MaTepuaJja

Mertamnel. [lonoxxenune wetawioB B Ilepuognueckodt cUCTEME XUMHYECKHUX AJIEMEHTOB.
Oco0OeHHOCTH CTpPOEHHSI DIEKTPOHHBIX O00JOYeK aToMoB MeTauioB. OOmue ¢uzndeckue
cBoiicTBa MeTayyioB. CIlaBbl METAJJIOB. JJIEKTPOXMMMUYECKHI psii HANPSIKEHUM METaJlIoB.
XVUMHUYECKHE CBOMCTBA BKHEUIINX METAIIOB (HATPUM, KalHii, KaJdbIMil, MarHuii, allFOMHUHUMN,
LIMHK, XpOM, XeJe30, Meab) M HuX coeauHeHui. OOmme crnocoObl MOTYyYEHHS METaJUIoB.
[IpuMeHeHre MeTaIOB B OBITY M TEXHHUKE

OK 01

OK 02

OK 04
IIK1.1, IIK 1.2
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Hewmeramnsl. [lonoxenue HemeramwioB B Ilepuoanyeckoi cucteme XuMH4IeCKuX ieMeHToB J[. M.
MeneneeBa 1 0COOCHHOCTH CTPOEHUS aToMOB. Du3nyeckne CBOMCTBAa HEMETAIIOB. AJUIOTPOIIHUS
HEMETaUIOB (Ha MpUMepe KHUcIopoaa, cepbl, hochopa u yriaepona). XuMHUUECKHUE CBOHCTBA U
MpUMEHEHHE BaKHEHITNX HEMETAIOB (TAJIOTEHOB, Cephl, a30Ta, Gocdopa, yriaepona U KpeMHU)
U UX COEIUHEHUH (OKCUAOB, KHUCIOPOJCOJEPKAIIMX KHUCIOT, BOJOPOJHBIX COEAMHEHUM).
[IprumeHeHne BaKHENIINX HEMETAJUIOB U UX COCTMHEHUN

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BEIIECTB (OKCHIOB, TUAPOKCUIOB,
KHUCIIOT, cojiel u 1p.). ['eHeTnueckass CBSI3b HEOPraHUMUYECKHUX BEILIECTB, MPUHAIEKAIIUX K
pa3IMYHbIM KjlaccaM. 3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB MPOCTHIX BEIIECTB, BOJOPOJIHBIX
COEJIMHEHUH, BHICIINX OKCHJIOB M THAPOKCUIOB

HpaKTuquKue 3aHATUSA

[IpakTnueckas padorta Ne6. «PU3NKO-XHUMHUYECKUE CBOMCTBA HEOPTaHUUECKUX BEILIECTBY.
CocraBieHue ypaBHEHHII XUMHUYECKMX pEaKIUl C ydyacTHeM TMPOCTBIX U  CJIOHBIX
HEOPraHMYECKUX BELIECTB: METAUIOB M HEMETAJUIOB; OKCHJIOB METauIOB, HEMETaIOB U
aM(pOTEpHBIX AIEMEHTOB; HEOPraHUYECKHX KHCIIOT, OCHOBAHUN M aM(OTEPHBIX T'HIPOKCUIIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOWCTBA.

Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB M0 MU3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAcCe WIIU
00bEMY OJIHOTO M3 YYacCTBYIOUIMX B PEAKIIMU BEIMIECTB, PAcuéThl Macchl (00bEMa, KOJUYECTBA
BEIIECTBA) MPOAYKTOB PEAKLMHU, €CIM OJHO M3 BEIIECTB MMEET NMpHMecu. PerieHne npakTHko-
OPUEHTUPOBAHHBIX 3aJJAHUN Ha CBOICTBA, COCTaB, MOJy4YeHHE M O€30MaCHOE HCIOJIb30BAHUE
BAXXHEHMIIMX HEOPraHUMYECKUX BELIECTB B OBbITY M MPO(eCCHOHANBHON AeSITEIbHOCTH YeJIOBEKa

Tema 2.2.

Copep:xaHue y4e0OHOIr0 MmaTepuaja

Nnentuduxanus

JlaGopaTopHble 3aHATHS

HCOPraHNM4CCKUX BCIICCTB

JlabopaTtopnas padora No2 «nenTrudukanus HEOPraHMIECKUX BEIIECTBY.

Pemenune skcrieprMeHTANbHBIX 33734 110 XMMHUYECKHM CBONCTBAM METAJJIOB U HEMETAIJIOB, IO
pacrmo3HaBaHUI0 M TOJYYCHHIO COCJAMHEHUH METaulIoB M HEMETaJIOB (B3auMO/JEiCTBHE
TUAPOKCUA AIFOMHHUS C PACTBOPAMH KHUCJOT M 1Ienoueil,). MaeHTudukanus HeopraHM4ecKux
BEIIIECTB C HCIOJIB30BAHHEM HX (DU3HKO-XUMUYECKHMX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakiuii. KadecTBeHHble peakinuu Ha cynb(ar-, KapOOHAT- U XJIOPU-AaHHOHBI, Ha KATHOHBI
METaJJIOB ¥ KATHOH aMMOHHUS

OK 01
OK 02
OK 04

KonTpoabHasi padora 2

CBolicTBa HEOPraHUYECKUX BELIECTB (10 pazaemny 2)

Paspnen 3. Teopernueckue

OCHOBBI opraanecxoﬁ XUMHUHU

Tema 3.1.

Conep:xanue yueOHOro MmaTepuaja

R L

Knaccuduxkarus,
CTpOEHHUE 5

HOMEHKJIaTypa

IIpeamer opraHu4ecKOM XUMHM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJIyUCHUH HOBBIX
BEILECTB M MaTepuaoB. Teopus CTpOoeHHs OpraHuueckux coeauHeHuid A.M. byrneposa, eé
OCHOBHBIE N0JI0KeHUs. CTPYKTYpHBIE (OPMYIIbI OpraHMYeCcKUX BemiecTB. ['oMosorus, n3omepusi.

N

OK 01
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OpraHu4eCKux BCUICCTB

XHUMHUYECKas CBA3b B OPraHUYECKUX COCAMHEHUAX: KPATHBIC CBSI3U, G- U T-CBS3H.

[IpencraBnenne o KiacCH(PUKALMK OpPTraHUYECKUX BemiecTB. HoMmeHkmatypa OpraHMYecKHX
coelMHEHUI (cucreMarudeckas) W TpHUBHAJIbHBIE Ha3BaHUS BAXKHEWIIMX IpEACTaBUTENEH
KJIACCOB OPraHMYECKHX BEIECTB

HpaRTuquRne 3aHATUSA

[Ipaktuyeckas padora Ne7. «HomeHKIaTypa OpraHMYeCKUX BEIIECTBY.

O3HakomjieHHMEe ¢ o00pa3llaMM OpraHWYEeCKUX BEUIECTB W MaTepualaMd Ha HUX OCHOBE,
MOJENUPOBAHNUE  MOJIEKY]1  OpraHMYeCKMX  BEIeCTB,  HaOIIoJeHWe U OINHCaHue
JEMOHCTPALIMOHHBIX ONBITOB IO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IIPH HArpeBaHUH
(nnaBnenue, oOyrnuBaHue U ropenue). CocTaBleHUE IMOJHBIX M COKPALEHHBIX CTPYKTYPHBIX
(dbopMynl OpraHMYECKHX BEIIECTB OTHAEIbHBIX KIACCOB, WCIOJB3YSl MX Ha3BaHUA 11O
CUCTEeMAaTUYECKOM M TpUBHAJIbHOW HOMEHKIJIAType (ITWJIEH, aleTWJeH, IJIMLIEpPUH, (eHol,
dbopmanpaeruy, ykcycHasi KUCJIOTa, MMIKH). PacueTrsl mpocteifieit Gpopmyssl opraHuyecKoit
MOJIEKYIIbI, UCXOJIS1 U3 DJIEMEHTHOTO cocTana (B %)

Pa3znea 4. YriieBoaopoanbl

Tema 4.1.
YrneBomopoael M UX
IPUPOJHBIE  MCTOYHUKHU

Copep:xaHue y4e0OHOro marepuaJja

[IpenenpHBIC YIIIEBOIOPOAB (ATKAHBI): COCTaB U CTPOSHUE, TOMOJIOTHUSCKUN psiji. MeTaH u dTaH:
COCTaB, CTpPOCHHE, (U3MYECKHE W XHMHUUYECKHE CBOWCTBA (pEaKIMHM 3aMEIICHUS W TOPEHUs),
MOJTyYCHUE U IPUMECHEHHE.

HenpenenbHble yrieBoa0opo bl (aIKEHbI, aJIKaAUEHbI, aTKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAA. DTWICH W MPOINUJICH: COCTaB, CTPOCHHE,
(dbuznyueckue U XMMHUYECKHE CBOMCTBA (peaKIMK THAPUPOBAHNUS, TAIOTEHUPOBAHUS, THpATAIlUY,
OKHCJICHHS M TMOJMMEpHU3allii) TMOJNydeHHe M NpUMEHeHue. AukaaueHsl: OyraaueH-1,3 u
MeTuinOyTaauen-1,3, XuMruueckoe CTpoeHue, CBOMCTBA (peakius MoJuMEepHU3alii), IpUMEHEHUE
(mns cMHTE3a MPUPOJHOTO M CHUHTETHYECKOTO KaydyKa M pE3WHBI). AJIKUHBI: COCTaB U
OCOOCHHOCTH CTPOEHUSI, TOMOJIOTMYECKUH psf. ALETUIICH: COCTaB, XUMHYECKOE CTPOCHHUE,
¢uznyecKkue U XMMHYECKHE CBOMCTBA (peakluu THMAPUPOBAHUS, TAIOTE€HUPOBAHUS, THAPATAIIIH
TOpEeHUs), MOTy4YeHUE U MIPUMEHEeHHE (MICTOUHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JIJIsl CBAPKU U
PE3KH METaJLIOB)

Apomarrnyeckue yriieBoAopobl (apeHbl). beH301 UM TONyosd: cocTaB, CTpoeHue, (pusnyeckue u
XUMUYECKHE CBOMCTBA (PEaKlMU TaJIOTCHUPOBAHUS U HUTPOBAHUS), MOJYYCHUE U MPUMCHEHHE.
TokcM4HOCTh apeHOB (BIMsIHHE O€H30Jla Ha OpraHW3M 4eJoBeka). 'eHeTudeckasl CBsI3b MEXIY
yIAEBOJAOPOJAMH, TPHUHAUISKANIMMHA K Pa3NIUYHBIM  KjaccaM. [IpupojiHble HCTOYHUKHU
yraeBoaopoaoB. [Ipupoansrii ra3 u momyTHble HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
CriocoOsl miepepaboTKu HEPTH: MEPETOHKA, KPEKUHT (TePMUYECKUH, KaTaTUTHUECKUH ), TUPOIIH3.
[IpoyKThI nepepaboTku HeTH, ux MIPUMEHEHHE B MPOMBIIITIEHHOCTH
1 B ObITy. KaMeHHBIH yroib U MPOIYKTHI €ro nepepaboTKu

OK 01

OK 02

OK 04
I1IK1.1, IIK 1.2
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Tema 4.2.
Du3uKo-XxUMUYECKUE
CBONCTBA yIJI€BOJOPOIOB

Conepxxanue yueOHOro Marepuaja

JlabopaTopHble 3aHATHS

Jlaboparopras padota Ne3 «CBOHCTBA YIIIEBOIOPOIOBY.

TpuBuanpHast U MEXAyHApOIHAS HOMEHKJIATypa, XUMHYECKHE CBOWMCTBA, CIOCOOBI MOJIy4EHUS
yIJIeBOAOPOI0B. [lonyueHne STWiieHa U HU3Y4EHUE €ro CBOMCTB. MOJIETMPOBAHUE MOJIEKYJ U
XUMUYECKUX TPEBPAIICHUA YrIeBOJOPOJOB (Ha MpUMEpe dTaHa, ITHIICHA, alleTUJeHa U 1Ip.) U
raJOr€HONPOU3BOTHBIX

OK 02
OK 04

Pasznea S. Kuciopoaocoaepxamme opraiHnyecKkue coeInHeHus

14

Tema 5.1.
Cruptsl. DeHon

Copep:xkaHue yueOHOro MaTepuaja

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI (METAHOJ M ATAHOJ): CTPOCHHE, PU3NUECKHE U XUMUYECKHE
CBOMCTBA (peaKkIMu C aKTUBHBIMH METAJNIaMH, TaJOT€HOBOJOPOJaMH, TOPEHHUE), TTPUMEHEHNE.
Bonoponnbie cBsi3u Mexay MoOJeKyJamMu cnupToB. DuU3HOJOrHyeckoe NeiCTBHE MeETaHoJa U
JTaHOJIAa HA OpPraHuU3M 4YeJoBeKa. MHOToaTOMHBIE CHUPTHI (ISTUJICHTIWKOIb W TIJIMIICPUH):
CTpoeHHe, PU3nUecKne M XMMHUYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO IIEIOYHBIMUA METAJIJIaMH,
KauC€CTBCHHAA pCaKuusaA Ha MHOIOATOMHBIC CHI/IpTI)I). dusznonornueckoe }ICI\/'ICTBI/IG Ha OpraHuism
yenoBeka. Ilpumenenune rimuepuHa #  OTWiIEHNHKONA. @DeHon. CTpoeHHE MOJEKYIbI,
¢uznueckue M xumuyeckue cpoiictBa (enona. TokcuuHoCTh (eHona, ero (U3NOIOTHYECKOe
JICHCTBHE HAa OpraHu3Mm 4venoBeka. [Ipumenenne genosna

OK 01
OK 07

Tema 5.2.

AJbIeruanl.
KapGoHOBBIE KUCITOTHI.
CrnosxHbie 3(UpPBI

Copep:xaHue y4e0HOro MmaTepuaJja

Anpaerunbl U KeTOHBI ((hopmanbaerup, ameTaabIeTH]l, aleTOH): CTpOoeHue, (Pu3nYecKue u
XMMHYCCKAE CBOWCTBA (PEaKIMU OKHCICHUS M BOCCTAHOBJICHHS, KAYECTBECHHBIC DPEAKIIHH),
noytydeHue u npumeHeHue. OTHOOCHOBHBIC MpejeibHbIe KapOOHOBBIE KHCIOTHI (MypaBbUHAS U
YKCYCHasl KACJIOTBI): CTPOCHHUE, (PU3NYEeCKHEe U XMMUYECKHE CBOMCTBA (00IIHME CBOWCTBA KUCIIOT,
peakius 3Tepu(UKaIUK), TOJyYeHHe U npuMeHeHrne. CTeapuHOBas U OJICMHOBAs KHCIIOTHI Kak
MPEJICTAaBUTENIH BBICITUX KAPOOHOBBIX KMCIOT. MbLIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
Mororee aeiictBue. CriokHble 3(PHpPBI KaKk MPOU3BOJHBIC KapOOHOBBIX KHCIOT. ['muposu3
coXxHBIX 3upoB. Kupsl. 'naponus xupos. [IpuMeHeHne ®upoB. bruosornyeckas poJib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
YriaeBoasl

Conepxanue yueOHOro Marepuasa

YrneBopl: cocTaB, kiaccuUKalus YrieBOJOB (MOHO-, AM- M TOJucaxapunibl). [Jrokoza —
MPOCTEHIINK MOHOCAXapua: OCOOCHHOCTH CTPOSHHUS MOJICKYNbl, (DU3HUYECKUE M XUMHUYCCKHC
CBOMCTBA TIJIIOKO3BI (B3ammojeiicTBue ¢ rtumapokcuaom wmeaum (II), oxucineHne aMMHMadyHBIM
pactBopoMm okcuaa cepedpa (I), BoccraHoBIeHHE, OPOKEHHE TIIFOKO3bI), HAXO0XK ICHHUE B IIPUPO/IE,
MPUMEHEHHE TIIOKO3bl, OMOJIOTUYECKAs pOJib B JKU3HEACATEIHHOCTH OpraHu3Ma 4YeloBEKa.
®otocunre3. DpykTo3a Kak u3oMep IIOKO3bl. Caxapo3a — MpEeACTaBUTENb JUCAXapUJIOB,
TUAPOJM3 Caxapo3bl, HAXOXKJIEHHE B Hpupoae M mnpumeHeHue. llonmcaxapunabl: kpaxman u
LEJTI0NI03a KaK MPHUpOJAHBIe mojuMephl. CTpoeHHe Kpaxmalla U IEJUTIONIO3bI, (U3UYECKHEe U
XMMHUYECKHE CBOMCTBA Kpaxmasia (THIPOIH3, KaUeCTBEHHAs PEaKITUs C HOJI0M)

OK 01
OK 02
OK 04
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Tema 5.4. Coaepikanue yueOHOro MaTepuajia 4 OK 01
DU3UKO-XUMUYECKHE IIpakTH4yecKkHe 3aHATHS OK 02
CBOMCTBA [Ipaktuyeckas pabora Ne8. «HomeHnkmarypa  KHCIOPOAOCOAECPKAINIMX  OPraHMYECKHX OK 04
KHUCJIOPOJIOCO/ICPKAIIMX | COCAMHEHUI».
OpraHUYECKUX TpuBunanpHas U MeXAyHapoJHas HOMEHKJIATypa, XMMUYECKHE CBOICTBa, CIOCOOBI MOJIY4YEHHUS
COCIMHEHHUI CUpPTOB U (EHOJIOB, KAPOOHOBBIX KUCIOT U 3(DUPOB, AIBJIETHIOB U KeTOHOB. COCTaBICHUE CXEM

peakuuii (B TOM 4MCIE IO MPEAJIOKEHHBIM LEMOYKaM IIPEBPAICHUI), XapaKTepU3YIOLIUX

XMMHMUYECKHE CBOMCTBA KUCIOPOJAOCOAECPKALIUX OPraHUUYECKUX COESIMHEHHUM 4

[Ipaktuueckass pabora Ne9. «Xumuueckue W (PU3NUECKHE CBOMCTBA KHCIOPOJOCOAEPKAIINX

OpraHUYECKUX COEAMHEHUSD).

[IpoBenenue, HaOmIOAEHWE U ONHMCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHUPTOB,

Ka4eCTBCHHBIC PEAKIIMU OJHOATOMHBIX CHHUPTOB (OKuCIeHHe 3TaHosa okcupom wmemu (1)),

MHOTOATOMHBIX CIUPTOB (B3auMojeicTBue rauiepuHa ¢ ruapokcuaom menu (1)), ampaerumos

(okuCIieHHEe aMMHauYHBIM pacTBopoM okcuzaa cepeopa(l) u  rumpokcumom  wmemu (1),

B3aMMO/ICHCTBUE KpaxMalla C HOJIOM), U3y4E€HUE CBOMCTB pacTBOpa YKCYCHOW KHCIIOThI
Pa3znea 6. A3oTrconepskanye OpraHnyecKkue coeIuHeHus 4
Tema 6.1. Coaep:kaHue y4eOHOTr0 MaTepuaja 4 OK 01
AMWHBI. AMWHBI: METUJIAMUH — TPOCTEHINNNA MPEACTABUTENIb aMHUHOB: COCTaB, XHUMHYECKOE CTPOECHUE, OK 02
AMWHOKHCIIOTBHI. ¢uznueckue M XMMHUYECKHE CBOWCTBA, HAxXOXJACHHWE B TMpHpoAe. AMHUHOKHUCIOTHI Kak OK 04
benku amoTepHble OpraHMYeckue coeAuHeHus. PU3nyeckrue U XMMUYECKHE CBOWCTBA aMUHOKHUCIIOT 5

(Ha mpumepe riaunuHa). buonornueckoe 3HaueHume amuHOKHCHOT. Ilemtunel. benku kak

MpHUpOAHbIE MoiuMepsl. [lepBuyHas, BTopuyHasi U TpETHUYHAs CTPYKTypa OenkoB. XHMUYECKUE

CBOMCTBa O€JIKOB: TMJPOJIN3, IEHATypallus, KaYeCTBEHHbIEC PEaKIMK Ha OEJIKU

IIpakTHYecKue 3aHATHS

[Ipaktrueckas padota Nel0. «CBoiicTBa a30TOCOIEPIKAIIMX OPTraHUIECKUX COCTUHECHHIN.

Ouznyeckue M XUMHUYECKHME CBONCTBA aMHUHOB (peakuuu C KHUCIOTaMHU U TOpEeHUus) U 2

aMUHOKHCIIOT (Ha mpumepe riauiuHa). Habmonenue u onrcanue IEMOHCTPAIMOHHBIX OIBITOB:

JIeHaTypalus OSJIKOB NPU HArPeBaHHUH, [IBETHBIE PEaKIH OCIKOB
Pa3nen 7. BbICOKOMOJIEKYJISIPHBIE COETHHEHM S 2
Tema 7.1. Copepxanue yueOHOro Marepuasa 2 OK 01
[TnacTmaccel. IIpakTHyeckune 3aHATHS 2 OK 02
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Kayuyku. BonokHa

[Ipaktuyeckas pabora Nell. «CuHTe3, aHanM3 W KiIacCH(PUKALUSA BBICOKOMOJICKYISPHBIX
COCIMHEHUI»

OcHOBHbIE TIOHATHUS XUMHMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMEp, IHOJIMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb NOJUMEpPU3ALNU, CpPEOHssl MoJieKylsgpHas Macca. OCHOBHBIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUS.
O3HakoMJieHHE ¢ 00pa3llaMM MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB:
IJ1aCTMACCHI (TIOMATUIIEH, MOJMIIPONUIICH, MOIMBUHWIXIOPU, MOJIUCTUPOJI); HATYpajabHBIA U
CUHTETHYECKUE Kaydykd (OyTaJuMeHOBBIH, XJOPONPEHOBBIH W H30IMPEHOBBII); BOJIOKHA
(HaTtypanbHBIE (XJIONOK, WIEpCTh, WIENK), HMCKYCCTBEHHBbIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHUE (KalpoH U JIAaBCaH)

OK 04
I1IK1.1, [IK 1.2

KonTpoJsbHas padora 3

CTpyKTypa M CBOWCTBA OPraHUYECKUX BelecTB (o pasaenam 3-7)

IpodeccHONATLHO OPHEHTHPOBAHHOE COEPKAHHE (COTEPKAHME MIPHKIATHOTO MOLy.Is1)°

Pazjnen 8. Xumusi B ObITY H NPOU3BO/JICTBEHHO# 1€SITEJIbHOCTH YeJIOBEKA

Tema 8.1.

XUMHUYECKHE TEXHOJIOTHH
B TIOBCETHEBHOM
u npodecCuoHAITBHON
ESITEILHOCTH YEI0BEKA

Copep:xaHue y4eOHOro MmaTepuaja

0|00l O (N

[IpaBuna 3K0JIOTMYECKU 11€1€CO00pPa3HOro MOBEAEHUs B OBITY M TPYIOBOM NESATENbHOCTH B
LESIX COXPaHEHUs CBOETr0 370pPOBbsi U OKpPY)KAIOIIEeH NPHUPOJHON Cpeabl, OMacHOCTh
BO3JICHCTBUSL HAa JKMBbIE OPraHU3Mbl OPraHMYECKUX BEIIECTB OTHENbHBIX KIACCOB
(YyrneBoJopo/ipl, CHOUPTHI, (EHOJBI, XJIOPOPraHUYECKUEe MPOU3BOJHBIC, aJbACTUABI U Jp.),
MoKasarejab HpPEIesbHO JOMYCTUMON KOHIUEHTPAllMd U €ro HCIoJib3oBaHue. Ponb xumuu B
00€CTIeUeHUH HKOJOTHYECKOM, HHEPreTHYeCcKOW | THIEBOM 0€30MacHOCTH, pa3BUTUH
MEIUINHBI, CO3/IJaHUU HOBBIX MaTepuaioB (B 3aBUCUMOCTH OT BHJA MNpo¢ecCHOHATBHON
NEeSITeNIbHOCTH ), HOBBIX MCTOYHHKOB SHEPTUM (aJIbTepHATHUBHbIE HCTOYHUKH SHEprun). [lonarue
0 HAy4yHBIX METOJaX MO3HAHHS BEUIECTB W XUMHUUYECKUX peakuuid. [IpeacraBnenus o6 oOmux
Hay4YHBIX MNPHUHIMIIAX IPOMBIIIJICHHOTO IMOJIyY€HUs BaKHEHWIIMX BeLIECTB (Ha mpuMepax
MIPOU3BOJICTBA aMMHUAKa, CEPHOI KUCIIOTHI, METaHOJa). XUMHUS U 3/I0pPOBbE YENOBEKa: MpaBUIia
0€30MacHOTO HMCMOJIb30BaHUS JIEKAPCTBEHHBIX IMpPENapaTroB, ObBITOBONH XMMHUU B MOBCEIHEBHOMI
KU3ZHU

IIpakTH4yeckne 3aHATHS

[Ipaktnueckas pabdora Nel2. «llpuMeHeHHE XMMHUYECKHX BEIIECTB W TEXHOJOTHUH C Yy4eToM
Oynayuieit mpodeccHoHanbHON AEITEIbHOCTI.

Pemenune keiic-3aay 1Mo Temam: MHILEBBIE MPOAYKTHI, OCHOBBI PAIMOHATIBLHOTO IUTAHUS,
BOKHEUINIME CTPOUTENbHBIE M  KOHCTPYKIIMOHHBIE MAaTepuajbl, CEIbCKOXO35HCTBEHHOE
MPOU3BOJICTBO, KPAacKW, CTEKJIO, KE€paMuKa, MaTrepuanbl Ui AJIEKTPOHUKH, HAHOMATEpHalbl,
TEKCTUJIbHBIE BOJIOKHA, WCTOYHUKM DHEPIHH, OPraHWYEeCKHe W MHHEpAIbHBIE YI0OpeHus,

OK 01
OK 02
OK 04
OK 07
IIK1.1, IIK 1.2

19




JIEKapCTBEHHbIE U KOCMETUYECKHE TIpenapaThl, ObITOBAs XUMHUSI, MaTEPUAIIbl U3 HCKYCCTBEHHBIX H
CHHTETHYECKUX BOJIOKOH. 3amuTa: IIpeacraBienue pe3ynbTaToB pemieHus Keic-3a1ad B Gopme
MUHU-JIOKJIa/1a (JIOIYCKAETCs MCIOJIb30BaHUE IPpa)MueCKUX U MPE3CHTAIIMOHHBIX MAaTEPHAJIOB)

IIpomexyTouHAasi aTTeCTANMS MO TUCHUILINHE (T PepeHITMPOBAHHBIN 3a4€T)

Bcero

72

20




3. YcioBus peanuzauuy NporpaMMsl 001e00pa3oBaTeIbHOM AU CHUIITHHBI

3.1. MaTepuajabHO-TeXHHYECKOe 00ecrieyeHue

OcBoenne mporpamMmbl  00II€00pa30BATEIBLHON  JUCIUTUIMHBI oo .04 Xumus
OCYILECTBIISAETCS B mpodeccnoHaAIbHON  00pa3oBaTeNbHONM OpraHM3aliH, PeaTUu3yroIen
o0pa3oBaTeNbHYIO MPOTpaMMy CpeaHero oobmiero oopazoBanus B npeaenax ocsoenus OIIOIT CITO
Ha 0a3e OCHOBHOTO 00Imiero oOpa3oBaHus, B KaOMHETe XMMHUH C Jlabopartopueil M 1abopaHTCKOU
KOMHATO#, B KOTOPOM UMEETCS BO3MOKHOCTh 00ECTIEYHTh CBOOOAHBIN TocTyn B IHTEpHET BO Bpems
y4eOHOTO 3aHATHS U B IEPHO/I BHEYYEOHOM eI TeTbHOCTH 00yJarOIUXCsl.

[Tomemenne kabuHeTa YyAOBIETBOpseT TpeOoBaHwsM CaHUTAPHO-IIHIEMUOIOTHICCKUX
npaBun U HOpMmaTHBOB (CanlluH 2.4.2 Ne 178-02) m ocHameHO THUIOBBIM 00OpYyIOBAaHUEM,
YKa3aHHBIM B HACTOSLIMX TPEOOBAHHUAX, B TOM YHCIE CIEIHATN3UPOBAHHON yueOHOI MeOenbio u
cpeacTBaMu OOY4YeHHs, OCTATOYHBIMHU JJISi BBIMOJHEHHUS TpPeOOBAaHWA K YPOBHIO IOJATOTOBKU
00yJaromuxcs.

B xabunHere nmeercss MyabTUMEINIHOE 000pyI0BaHKE, IOCPEICTBOM KOTOPOTO YIaCTHUKHU
00pa30BaTENFHOTO MpOIecca MPOCMATPUBAIOT BHU3YAIbHYI0 HH()OPMALKIO MO XUMHH, CO3HAIOT
MIpe3eHTAINH, BUICOMATEePHAIbI U T. II.

B cocrtaB yueOHO-METOAMYECKOTO M MaTepHalbHO-TEXHHUECKOTO OCHAIICHHS KaOWHeTa
XUMHH BXOJISIT:

Cronbl yuyeOHble — 15 mIT., cTynps yueHnueckue -30 mT., ydyeOHasi JOCKa MapKepHas,
pabouee MecTo mperoaaBaTenss (CTON — TPENoJaBaTes, CTyN, KOMITBIOTEPHBIH  CTOMN),
MEPCOHAIBLHBIN KOMITBIOTEP (CHCTEMHBIN OJIOK, MOHUTOD, KJIaBHATypa, MBIIIKA), BHICOMPOECKTOD,
9KpaH, O0OpyIOBaHME W PEAKTHBHI U TPOBEICHHS JIA00OPATOPHBIX paboT, pabouMid CTON JUIs
MpoBeAeHUsT JTa0OpPaTOPHBIX OMNBITOB, MPUHYAWUTENbHAS BBITSDKHAS BEHTUIISIINS

WNudopmanoHHbIe CTSHIBI:

[Iepnoanueckas cucrtema xumudeckux aemeHToB JI.M. MenneneeBa

Tabnuita pacTBOPUMOCTH

OCHOBHBIEC KJIACCHI HEOPTAaHHMYECKHX BEIECTB

OxpaHa Tyaa npu MPOBEICHUH OIMBITOB

CHMBOJIBI XUMHUYECKUX AIIEMEHTOB

OO6mas 6uonorus

Nwmeercst Oubnmoteunbiii (HOHI, B KOTOPBIM BXOAAT YYCOHHKH W y4eOHO-METOIUYCCKUN
koMiiekc (YMK), kHuru nans yTeHUS MO XUMHUHU, PEKOMEHJOBAHHBIC WM JOMYIICHHbIE IS
UCIOJIb30BaHUS B  MNpodeCCHOHANbHBIX  00pa30BaTENbHBIX  OpPraHM3alMSIX, PEATU3YIONINX
00pa3oBaTeNbHYIO MPOTpaMMy CpeaHero odmero oOpa3zoBanus B npeaenax ocsoenuss OIIOIT CITIO
Ha 6a3e OCHOBHOTO 0011ero 00pa30BaHMUs.

B mporecce ocBoenus nmporpammbl yaeOHOUW mucruruinabl bJ1.04 XuMusi cTyIeHTBl UMEIOT
BO3MOJKHOCTb PabOThI B 2IeKTpoHHOW Oubnmoreke DbC (paboTa ¢  DJIEKTPOHHBIMH KHHTaMH,
MPaKTUKyMaMHU, TECTaMH )

3.2. UuopmanmoHHoe odecnevyeHre peain3auu nNporpaMmmbl

Jia  peanuszanuu  nporpamMmbl  OMOmmoteyHsld  (oHI 0Opa3oBaTeNbHONM — OpraHU3aIUH
YKOMILIEKTOBAH IE€YaTHbIE W/WJIM 3JIEKTPOHHBbIE 0Opa3oBaTeNbHble M MH(GOPMAIMOHHBIE PECYPCHI,
PEKOMEHI0BAHHBIE IS UCIIOJIb30BaHUS B 00pa30BaTeIbHOM MpoIiecce.

3.2.1. IleyaTHrle n3ganus

1.AnpunorenoBa, 1. B. Xumus: yueOHUK M MPAKTUKYM JUIsl CPEAHEro MNpo(ecCHOHAIbLHOIO
obpazoBanus / U. B. Audunorenona, A. B. badkos, B.A. [TonkoB. — 2-¢ u3M., Ucmp. U JA0M. —
Mocksa: U3narensctso FOpaiit, 2022— 291 c.

2. Wleromuxuna, H. A. OO6mas xumus: yuebnuk ans CIIO / H. A. Hleronuxuna, JI. B.
MunaeBckasi. — Cankr-IletepOypr: Jlans, 2023 — 164 c.

3 Hukonbckuit, A. b. Xumus: YueOHUK U MPaKTUKYM HpodeccruoHanbHOro oOpa3oBaHus / A.
b. Hukonsckuii, A. B. CyBopoB. — 2-e u3n., nepepad. u gon. — Mocksa: U3narensctBo HOpaidr,
2023 — 507 c.



4 Xumusi: yaeOHUK Uil cpeqHero npodeccnonansHoro odpazosanus / 10. A. JleGenes, I'. H.
danee, A. M. T'onybes, B. H. IllanmoBar; mox obmeit penakmueit I'. H. daneea. — 2-e¢ u3n.,
nepepad. u gon. — Mocksa: UznarensctBo FOpaiit, 2023 —431 c.

3.2.2. JIOTIOJTHUTEbHBIC HCTOUHUKH

1 T'abpuensn, O. C., JIpicoBa, I'. I'. Xumus: KHUTA TS TIpETIoAaBaTess: yueo.-MeToI. mocooue.
— M. Axkagemus, 2022 - 332 c.

2. YepnukoBa H. 1O., MemepskoBa E. B. Pemaem 3amaun nmo XUMUU CaMOCTOSTEIBHO:
yaebHoe nmocobue / H. FO. Yepnukona, E. B. MemepsikoBa — Cankr-IlerepOypr: Jlans, 2022 — 328
c.

3. PesnukoB B. A. CO0OpHHK yrpakHEHU U 3a71a4 10 OPraHuYecKoi XUMHH: ydyeOHoe mocodue
/ B.A. Pe3snnkoB — Cankr-IletepOypr: Jlans, 2023 — 226 c.

4 Kanyctuna A. A., Xanmpuenko W. I'., JIubanor B. B. OO6mas u Heopranudeckass XUMUsI.
[Ipaktukym / A. A. Kanycruna, W. I'. Xanpuenko, B.B. JIu6anoB — Caunkr-IlerepOypr: Jlans, 2023
— 152 c.

S5.I'abpuensu O.C. Xumus: yue0. nns cryn. npod. yueb. 3aBenenuii / O.C.I'abpuensu, U.T.
OctpoymoB. — M., 2022.- 256 c.

6 Tabpuensn O.C. Xumusa i npodeccuid W CHENUaTIbHOCTEH TEXHUYECKOTO MPOQUIIS:
Y4eOHMK JJI CTYA. YupexaeHui cpea. npod. oopazosanus / O.C.I'abpuensu, U.I'. OctpoymoB. — 4-
e u3M., crep. — M. : U3marensckuii meHTp «Axagemus», 2023 — 272 c.

3.2.3. HTEepHET-pecypcehl

1.hvsh.ru — Kypnuan «XuMus B IIKOJE».

2. https://postnauka.ru/themes/chemistry — nexkruu no XuMuu Ha cainTe
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hay4uno-nomynsipabit
MPOEKT «IneMeHThl bosbioit Haykny MaTeMaThka, aCTpPOHOMUS, HAYKH O JKU3HH, HAYKH O 3emIie).
HoBocTtr Hayku, KHUTH, HAYYHO-TIOMYJISIPHBIE CTAThH, JICKIIUH, SHITUKIOTICTUH.

3. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-TIOMYJIIPHOTO XypHanma «XHMHS U
KHU3HBY.

4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
CucreMa AMCTaHIIMOHHOTO OOYYEHUsI, HAIIpaBJICHHAs B TIEPBYIO OUepe/lb Ha
MOJITOTOBKY K OJIMMIIMAJIaM BCEX YPOBHEW — OT WIKOJBHBIX 10 MexayHapogHou. CalTcoaepKuT
OTrPOMHOE KOJIMYECTBO 33jad, CrPYNIMPOBAHHBIX KaK MO TeMaM, TaK U 1Mo oJumnuagam. [lo Bcem
OCHOBHBIM pa3zjiesiaM XUMHH MPUBEAEH TEOPETUICCKUN
MaTepHuall ¥ pa300paHbl PelICHHs TUIOBBIX 3a/1a4.

5.http://gotourl.ru/4792  (http://periodictable.ru/) Pycckosi3pluHbIii  CaliT O  CBOMCTBax
XUMUYECKUX JICMEHTOB.

6.http://gotourl.ru/7180  (https://www.lektorium.tv)  Hexommepueckuit  Caiit  omHaiiH-
oOpa3oBaHusi, 00pa30BaTENBHBIX KYpCOB W BHUJCOJEKIUH JUIS IIKOJBHHKOB, CTYICHTOB U
yunrtesnei. ECTh HeCKOJIbKO KYpPCOB TI0 XUMUH.

7.http://www.xumuk.ru CailiT o0 XUMHUH: KIAcCMYECKHE Y4YeOHUKH, CIPABOYHHKH,

SHIMKIIOTICIUK, TOUCK OPraHWYECKUX M HEOPraHWYECKUX pEaKIHi, COCTAaBIICHUE YpaBHEHUIA
peaKkiuu.

8.http://orgchemlab.com/ Caiit, mocBsAIIEHHBII MpakTUYECKOU paboTe B 1abopaTopuu



http://elementy.ru/
http://www.hij.ru/
http://periodictable.ru/
https://www.lektorium.tv/

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI OBILIEOBPA3OBATEJIBHOI
JUCLUIINHDBI

KoHTponps u oneHka pe3ynbTaToB OO0Y4YEHMsI OCYILECTBISETCS MPENoAaBaTeieM B Ipoliecce

MPOBEACHUS MPAKTUUYCCKUX 3aHATUN U JIAOOPATOPHBIX pabOT, TECTHPOBAHUS, a TAKXKE BBIIOTHEHHS
00yJaromuMuUCs WHAMBHIYAIbHBIX 3a/JlaHUH, MPOEKTOB, HCcienoBaHUU. Pe3ymbTaThl 00ydeHU st
ONPEEIAIT, YTO 00ydaroluecs: JOJDKHBI 3HaTh, MIOHUMAaTh M JAEMOHCTPUPOBATH 110 3aBEPIICHUU
W3Yy4YEHUS TUCLUIIINHBL.

His bopmupoBaHus, KOHTPOJII W OIICHKH PE3YJIbTATOB OCBOCHUS YYEOHOW JUCITUTUIAHBI

UCIOJIb3YETCS CHCTEMa OLEHOYHBIX MEPONPUSTHUN, MPEJCTaBISIIONIAas cOOON KOMIUIEKC Yy4eOHBIX
MEpPOTIPUATHI, COTJIAaCOBAHHBIX C pe3ylabTaTaMHu 00y4deHHsI U cPopMynupoBaHHBIX ¢ yueTtoM PI'OC
COOQO (mpeametnbie pe3ynbTaThl o guctumuinie) u GI'OC CII0.

Ne | OK/IIK Monyas/Pa3znen/Tema PesyabsTaT 00yuenus THunbI OLeHOYHBIX MePONIPUATHI
| OcHOBHOE coep:KaHue
1 Pa3znen 1. OcHOBBI CTpPOEHUSI ®DopmMyIHpOBATH 0a30BbIE
BelecTBa NMOHSATHS M 3aKOHLI XUMHH
1.1 OK 01 CrpoeHue aTtomMoB xuMH4ecKuX | COCTaBIATH xumudeckue|l.  Tecr  «CtpoeHne  aTOMOB
DJIEMEHTOB 51 npupona | hopmyIsl COEIMHEHUI B|XMMHUYECKUX DJEMEHTOB M MpHUpOAA
XHMH‘ICCKOﬁ CBs3HU COOTBECTCTBUH Cco CTCIICHBIO XHMHHGCKOﬁ CBA3N».
OKHCJICHUS XAMHYECKHUX | 2. 3amaun Ha COCTaBJICHHE
DJIEMEHTOB, HCXOId U3 |XUMUYECKHX (POPMYIT JBYXaTOMHBIX
BaJIEHTHOCTH v |coenuHeHuit (OKCUAOB, Cynb(UIOB,
DJIEKTPOOTPULIATEIILHOCTH TUJIPUIOB U T.IL.).
3. 3BagaHus Ha  HCIOIL30BAHHE
XAMHUYECKOM CUMBOJIMKHA U Ha3BaHMI
COEJIMHEHU N o HOMEHKJIaType
MEXIYHAPOIHOTO coro3a
TEOPETHUUECKON U MPUKJIIATHON
XUMUM W TPUBUAIBHBIX Ha3BaHWH
TS COCTaBJICHUS XUMHYECKHX
(dhopMyn NBYXaTOMHBIX COCAMHEHUI
(oxcumoB, Cynb(OUIOB, THAPHIOB U
T.I.) W JPYTUX HEOPraHUYECKHUX
COCIMHCHUHN OT/ICJbHBIX KJIACCOB
1.2 OK 01 [lepromuyeckuii 3akoH U TabiuIa | XapakTepu3oBaTh  XUMHUYeCKue| 1. Tect  «Mertamnueckune  /
OK 02 J.W. Menneneena 9JIEMEHTHI B COOTBETCTBHUU C HUX|HEMETAINIMYCCKHE CBOMCTBA,
MOJIOKEHWEM B TEPUOANYECKOH | 3JIEKTPOOTPUIIATEILHOCTD u

CHCTEME XHMHYECKHX DJIEMEHTOB
J.1. MenneneeBa

CPOACTBO K JJIEKTPOHY XUMHUYECKUX
JJIEMEHTOB B COOTBETCTBHE C HX
3JIEKTPOHHBIM CTPOEHUEM 51
MOJOXKEHHEM B TIEPHOAMYECKON
CHCTEME XHMMHUYECKHX DJIEMEHTOB
J.1. MenneneeBay.

2. Ilpaktuueckwe 3agaHWs Ha
YCTaHOBJICHUE CBSI3H MEXITY
CTPOEHHEM  aTOMOB  XHMHYECKHX
2JIEMEHTOB 31 MTePUOIUICCKIM
A3MEHEHUEM CBOMCTB XHMHYECKHX
3JIEMEHTOB M WX COCIMHEHUH B
COOTBETCTBHH C MMOJI0KEHNEM
[lepuoauueckoit cucreme.

3. IIpakTHKO-OpHEHTHPOBAHHBIC
TEOPETUICCKHE 3aJaHKs Ha
XapaKTepU3annio XHUMHYECKUX
3JIEMEHTOB: «Metamnnyeckne  /
HEMeTaJIMIeCKUe CBOIICTBA,
3JIEKTPOOTPULATENLHOCTD u
CPOACTBO K 3JEKTPOHY XUMHYECKUX




OK/IIK

Monyas/Pazgen/Tema

PesyabsTaT 00yuenus

THuNbI OLEeHOYHBIX MEPONIPUATHI

9JIEMEHTOB B COOTBETCTBHE C UX
AEKTPOHHBIM CTpOCHUEM u
MOJTOXKCHAEM B TICPHOIAMYCCKON
CHUCTEME XUMHYECKHX DJIEMEHTOB
J.W. MenneneeBa»

Pa3znen 2. XuMHuyecKue

peakuuu

XapakTepu3zoBaTtb THIBI

XUMHUYECKHX peakuuii

KonTpoabsnasi paéora
«CTtpoeHnue BellecTBa "
XHMMHYeCKHe PeaKum)

2.1

OK 01
OK 04

Tunsl XUMUYECKUX peaKiui

CocTaBIIITh
COEIMHEH NS,
obMeHa,
OKHCIIUTENBHO-
BOCCTaHOBHUTEJIbHBIE PEAKIIUH

peaKIu
pa3IoKEHUs,
3aMeIICHNS,

1. 3anmaun Ha COCTaBJICHHE
YpaBHEHMH peakiuil:

- COC/TMHCHHS,
pa3iokKeHus1, 0OMeHa;
— OKHUCJIMTENILHO-
BOCCTaHOBHUTEIBHBIX
UCIIOIb30BaHUEM
AIIEKTPOHHOTr0 OajaHca.
2. 3amaun Ha  pacyer
BEIlleCTBa WM 00bEMa
ra3oB TI0 H3BECTHOMY KOJIHMYECTBY
BEllleCTBa, Macce Wi 00BEMY
OJTHOTO M3 YYACTBYIOUIMX B PEAKIHU
BEILIECTB; PaCUEThI

MacChl (00BéMma, KOJIMYECTBA
BEILIECTBA) MPOJYKTOB PEAKIHH, ECITH
OJTHO M3 BEILIECTB MMEET IPUMECH

3aMEIICHHUS,

peakuuii ¢
MeToza

MacCChI

2.2

DNEeKTPOIUTUYECKAS
aucconuanusa u MOHHBIN O6MCH

CocTaBnsiTh ypaBHEHHMs
XUMHUYECKUX PpCaKluu HOHHOI'O
obMeHa c y4acTHeM
HCOPTaHUYCCKUX BEUICCTB

1. 3aganus Ha COCTaBJIEHHE
MOJIEKYJIIPHBIX U MOHHBIX PEaKLHN C
y4acTHEM KHCIOT, OCHOBaHUH U
COJie, YCTaHOBJICHHE W3MEHEHHUs
KHUCJIIOTHOCTH CPE/IbI

2. JlaboparopHass pabora
XUMHUYECKUX peakiui”

"Turnsl

Pa3nen 3. CTpoeHue u cBoiicTBa
HEOPraHU4eCcKHX BelecTB

HccaenoBarn
CBOMCTBA
BellecTB

CTPOCHUE u
HCOPIraHNICeCKUuX

KonTpoabHas padora
«CBoiicTBa HEOPraHuYeCKuX
BeIECTBY

3.1

OK 01
IK1.1
IIK1.2

Knaccudukarus,
U CTpOEHHE
BEILECTB

HOMEHKJIaTypa
HEOPTraHUYECKUX

Knaccudurmposatsb
HEOpPTraHWYEeCKHE  BEHeCTBA B
COOTBETCTBHH C MX CTPOCHHEM

1. Tect «HoMenknatypa u Ha3BaHUE
HEOPTraHMYECKUX BEIIECTB MCXOAA U3
uX Xxumudeckod Qopmynbl  wmu
COCTaBJICHHE XMMHUYECKOH (hopMyIbl
UCXONs W3 Ha3BaHUS BELIECTBA II0
MEXJIYHApOAHON WM TpUBHAIBHOU
HOMEHKJIaType».

2. 3agadu Ha pacdyeT MacCOBOW JOIH
(Maccel) XMMHYECKOTO  dJIeMeHTa
(coenuHEHMS) B MOJIEKYIIE (CMECH).

3. IlpakTthueckue 3aJaHus IO
KIIacCH(UKAINK, HOMEHKJIAType U
XUMHYCCKHM dopmymam
HEOPTaHIMYECKIX BEIIIECTB
Pa3IIYHBIX KJIACCOB.

4. Tlpaktudeckwe 3amaHUs  Ha
onpeneeHue XUMHUYECKOHN
aKTUBHOCTH BEIIIECTB B 3aBUCHMOCTH
BHJa XWMHYECKOH CBSI3M M THIIA
KPUCTAJTIMYECKON PELIETKU

3.2

OK 01
OK 02
IIK1.1
[K1.2

Du3nKo-XMMHYECKHE  CBOMCTBA
HEOPTaHMYECKUX BEIIECTB

YcraHaBnuBaTh 3aBUCHMOCTh
(PMBUKO-XMMHUYECKIX CBOWCTB
HEOPraHMYECKNX  BEUIECTB  OT
CTPOCHHSI aTOMOB M MOJEKYI, a
TaKkKe TUMA KPHUCTAIUTMUECKOM
pemeTkn

1. Tect «OCOOEHHOCTH XMMHYECKHX
CBOMCTB OKCHJIOB, KHCJIOT,
OCHOBaHU, aM(OTEepHBIX
TUAPOKCHUIOB U COJIEID.

2. 3amannsg  Ha COCTaBIIEHUE
YPaBHEHUH XUMUYECKHX peakuuil ¢
y4acTHEeM TIPOCTBIX M CIOXHBIX
HEOPTaHMYECKUX BEIIECTB: OKCHIOB




OK/IIK

Monyas/Pazgen/Tema

PesyabsTaT 00yuenus

THuNbI OLEeHOYHBIX MEPONIPUATHI

METaJJIOB, HEMETaJJIOB u
aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIIOT, OCHOBaHMI
n  aM(pOTepHBIX  THIPOKCHIOB,
HEOpraHMYeCcKNX coJIeH,
XapaKTepHU3yIOIINX HMX CBOKWCTBA W
CIIOCOOBI TTOTYYICHUS.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOpEeTHYECKUE 3aJ]aHusl Ha CBOMCTBA
W TONy4YeHHE  HEOPraHUYECKHX
BEILIECTB

3.3

OK 01
OK 02
OK 04

Wnentudukamms
HEOPTaHMYECKUX BEIICCTB

UccnenoBats
peakiuu
BEILIECTB

Ka4CCTBCHHBIC
HEOPraHn4CCKUX

1. IIpakTHKO-OpUEHTHPOBAHHBIE
3aJaHus o COCTaBJICHUIO
XMMHUUYECKUX PEAKIMH C YyJacTHEeM
HEOpraHM4YeCcKnX BEIIECTB,
UCTIONBb3yeMBIX 17
UACHTU(HUKALINH.
2.JIabopaTopHast
“Unentuduxanms
BEIECTB”

JJI

pabora:
HEOPraHUYECKUX

Paznen 4. CTpoeHue u cBoiicTBa
OpraHUYeCcKHX BellecTB

HccaenoBarn
CBOliCTBa
BelleCTB

CTPOCHHEC

n

OPraHun4eCKux

KonTpoabnasi padora
«CTpoeHue "
OpraHUYeCKuX BelIeCTB)

CBOMCTBA

4.1

OK 01
I1K1.1
I1K1.2

Krnaccudukanus,
HOMEHKJIaTypa
BEIIECTB

CTPOEHUE U
OpraHnYecKuX

Knaccudunmposarb
OpraHMYeCKHe  BEIIeCTBa
COOTBETCTBHUH C UX CTPOCHUEM

B

1. 3amanus COCTaBJICHUE
Ha3BaHUM OpraHUYEeCKUX
COEIMHEHUH M0 TPUBUAIBHON WIH
MEXIYHapOAHOH  CHUCTEMATHYECKOH
HOMEHKJIAType.

2. 3amaHus Ha COCTaBJIEHHE IMOJHBIX
U COKpalleHHBIX CTPYKTYPHBIX
dbopMya  OpPraHMYECKHX  BEIICCTB
OTHEIBHBIX KJIACCOB.

3. 3agaun Ha omnpeneieHne
npocTeiieit (hopmysIbI
OpraHNYECKON MOJIEKYJbI, UCXOMS U3
3JIEMEHTHOTO0 cocTaBa (B %)

Ha

4.2

OK 01
OK 02
OK 04
IK1.1
[IK1.2

CsoiicTBa
COEeMHEHUN

OPraHn4eCKuX

YcraHaBnuBaTh
(DU3UKO-XMMHYCCKHIX
OpPraHHYEeCKHX  BEIIECTB
CTPOEHHS MOJIEKYJT

3aBUCUMOCTD
CBOMCTB

oT

1. 3amganus Ha COCTaBJIEHUE
YpaBHEHUH XMMHUYECKHUX pEaKIMi c
Y4acTHEM OPTaHWYECKHX BEIIECTB Ha
OCHOBAaHHH HX COCTaBa U CTPOCHUSI.
2. 3amganus Ha COCTaBJIEHUE
YpaBHEHUH XHMHUYECKHUX peaKIuii,
WILTIOCTPUP YIOIIIHX XIMHYECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKaHUS JAaHHBIX peakuud u
TEeHETUYECKOH CBSI3M OPTaHUYECKUX
BEIIIECTB Pa3HBIX KIaCCOB.

3. Pacdernple 3aaun 10 ypaBHEHUSIM
peakmii ¢ yJacTHeM OpTaHHYECKUX
BEIIIECTB.

4, JlaGoparopHas pabota
“IIpeBpaieHus OpraHUYeCKHUX
BEIIECTB NMPH HarpeBaHUM"




Ne | OK/IIK Monyas/Pasnen/Tema PesyabsTaT 00yuenus THuNbI OLEeHOYHBIX MEPONIPUATHI

4.3 OK 01 Wnentndukanust  oprannueckux | McenenoBarb kauecTBeHHbIE | 1. IIpakTuKO-OpHEeHTUPOBAH-HBIE

OK 02 BEIIECTB, WX 3HAUYCHWE U |peaKIiu OpPTaHUYCCKUX |3aJaHUS o COCTaBJICHUIO
OK 04 MpUMEHCHHE B  OBITOBOM U |COCIUHCHHH OTACTBHBIX KIACCOB |XMMHUCCKHX PEaKIUHd C yJdacTHeM
IIK1.2 MIPOU3BOJICTBEHHOU OpraHM4YEeCKHUX  BEIIEeCTB, B T.4.
JIeSITeITBHOCTH YEIIOBEKA HCIIOJIE3YEMBIX JUTSE 170:
UACHTU(QHUKAINN B OBITY Hu
TIPOMBIIIJICHHOCTH.
2.JIabopaTopHas pabora:
“Unentuduxanms OpraHn4yec-Kux
COEJTMHEHUI OTAENbHBIX KJIacCOB”

5 Paznen S. Kunernueckue u|XapakTepu3oBaThb BJIMSIHHE
TepMOANHAMHYECKHE pasanyHbIX  (AKTOPOB  HA
3aKOHOMEPHOCTH TPOTeKAHNs | pABHOBECHE " CKOpPOCTh
XUMHYECKHX PeaKuii XHMHYECKUX PearIuii

5 OK 01 CKOpOCTh XMMMYECKHX peakuuil. | XapakTepu3oBaTh BiusiHuUE | [IpakTHKO-OpHueHTHPOBaHHbBIE

OK 02 XUMHUYECKOE PABHOBECHE KOHLIEHTpaluu pearupyoImx [TEOpETUYECKHE 3aJaHus Ha aHalu3
[IK1.2 BEIIECTB W TEMIepaTypbl Ha|(haKTOpOB, BIMSIOMIMX Ha U3MEHEHHE
CKOPOCTh XUMHUYCCKUX PEAKIIUH |CKOPOCTH  XMMHYECKOH  PEaKIIHH.
XapaKkTepu3oBaTh BiusiHUE | [IpakTHKO-OpHEHTUPOBAHHBIE
U3MECHCHUA KOHIECHTpaluu [3alaHrusd Ha NMPUMEHCHUEC IPUHIHNIIA
BellecTB, peakuuu cpensl  u|Jle-Illarense s HaX 0XKJICHUS
TEMIIEPATYPhI Ha CMCIICHUE [HAITPpaBJICHUA CMCIICHUSA paBHOBECHUA
XUMHUYECKOI'O PaBHOBECHA XUMHUYECKOU pCaKkun u aHaJIu3
(hakTOpOB, BIUSIONIMX Ha CMEIEHUE
XUMHYECKOTO PAaBHOBECHSI
6 UccaenoBatn HCTHHHbIE
Paznen 6. PacTBopbl pacTBOpBHI c 3alaHHBIMM
XapaKkTepuCTHKAMU
6.1 [OKOl [lonsTHE O pacTBOpax Paznuuate uctunHBIe pacTBOpsl (1. 3amaum  Ha  MPUTOTOBJICHHE
OK 02 pacTBOpOB.
TIK1.1 2. [IpakTKO-OpHEHTHPOBAHHBIE
TIK1.2 pacdeTHbIe 3aJaHusI Ha JTUCTICPCHBIE
CHCTEMBI, UCIIOIb3yeMbIe B OBITOBON
U TPOU3BOJCTBEHHON JIEATENbHOCTH
YeJoBeKa
6.2 |OKOl Hccnenoanve ceoiict | MccrnenoBath (usuko- | JlaboparopHas padora
OK 04 pacTBOpoB XUMHYECKHE CBOICTBAa HCTHHHBIX | “IIpuroroBienne pacTBOpoB”
[IK1.2 pacTBOpoB

1 IIpodeccnonanbHO-OPUEHTHPOBAHHOE COEPKaHNe (Codep:KaHUe MPHUKJIATHOI0 MOLYJIfA)

7 Pasznen 7. OueHuBaThL nmocJieAcTBHsI | 3amuUTa Keiica (¢ yueToM Oyayimeit
Xumust B OBITY M |0ObITOBOH M IPOU3BOACTBEHHOI |IpodeccHOHANBLHOM
NMPOU3BOACTBEHHOI JIeATeIbHOCTH  4YeJ0BeKa  C|IesTeJIbHOCTH)

JeTeIbHOCTH YeJI0BeKa Mo3uLMii IKOJI0rH4eCcKoi

0e30macHOCTH

OK 01 Xumust B ObITY u |OnieHNBaTh nocuencTaus | Keiic (c ydeToM Oymymeit
OK 02 TIPON3BOJCTBEHHOM OBITOBOM ¥ TPOM3BOICTBEHHOM | TpOdecCHOHANTBHON NesTeTHHOCTH)
OK 04 JESITENILHOCTH YEJIOBEKA IESITENLHOCTH qeoBeKa ¢|Bo3MOXHBIE TEMBI KEHCOB:
OK 07 MMO3ULINHA 3KOJIOTHUECKOIT | 1. [Torermienne KJIIMMaTta "
TIK1.1 0€e30I1acHOCTH BBICBOOOXKJICHHE Ta30BBIX THAPATOB
TIK1.2 CO JTHA OKeaHa.

2. Bynymue matepuaibl Uil aBua-,
MAIIHHO- ¥ IPHOOPOCTPOCHUSI.

3. Hosrie MaTeprabl TS
COJTHEYHBIX OaTapei.
4. JlexapcTBa Ha OCHOBE

PaCTUTENBHBIX MTPETIapaToB




