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OV .12 Xumus
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KBamudukamnms: pa3padoTINK KOMIBIOTEPHBIX UTP, TOTIOJIHEHHON M BUPTYaJIbHOW PEeaTbHOCTH
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Ha 6a3e ocHoBHOrO 00111€TO 00pa30BaHUs
Cpox nosryuenust oopazoBanusi: 3 rona 10 mecsien
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN TPOTPAMMBI YYEBHOM
JUCHUIITIMHBI «OY .12 Xumus»

1.1. Mecto AUCHMIUIMHBI B CTPYKType OCHOBHOH 00pa30BaTENbHOW MporpamMmbl: YueOHas
muctuminHa «OY 1,12 Xumusy sBiseTcss 00s3aTebHON YacTh0 00IIe00pa30BaTeIbHOTO KT
oOpa3zoBarenbHOil mporpammbl B cooTBeTcTBHH ¢ PI'OC CIIO mo cnemmansHoctr 09.02.10
PazpaboTka KOMIOBIOTEPHBIX UTP, TOTIOJHEHHON M BUPTYAIbHOW PEaTbHOCTH.

[IpuknanHoit MOIYNh BKIItOUAET pasznen 8 «Xumusi B OBITY U MPOU3BOJCTBEHHOU JEATEIBHOCTH
YEJIOBEKa», KOTOPBIM pEaM3yeTCcsl METOJOM pEIICHUs KEICOB, CBS3aHHBIX C 3KOJOTMYECKOU
0€30MaCHOCTBI0 W OIEHKOW TOCIEACTBUNA OBITOBOW M MPOU3BOACTBEHHON JESATEIBHOCTH,
COOTBETCTBYIOIIIEH OTpacisiM Oy tyIiel mpoheCCHOHATLHOM NeSTEIIbHOCTH 00YJarOIIHXCSl.

1.2. llesan U nui1aHUpyeMble pe3yabTaThbl 0CBOCHHS AU CHUNIIHHBI
1.2.1. Heau u 3agaun AUCHUTIHHBI

COIICp)KaHI/IC mporpamMmaI O6II_ICO6pa3OBaTeJIBHOﬁ JUCLHUIUIMHBL  «XHMHS» HaIllpaBJICHO Ha
JOCTUIKCHUC CIICAYIOIINUX Lenei:

"] ¢opMHpOBaHME CHCTEMBbl XHMHUYECKMX 3HAaHUM KaK BaXKHEWIIEW COCTaBIISIOLIECH
€CTECTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOpPOMl JI€XKaT KIIIOYEBBIE IOHSATHSA,
(yHIaMeHTalbHbIE 3aKOHbI M TEOPUU XMMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHUE U MOHUMAaHHE
CYUIHOCTH JIOCTYIHBIX 0000IEHNI MHUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMJIEHHE ¢ UCTOpUEH
UX Pa3BUTHS U CTAHOBIICHHS

[] (I)OpMI/IpOBaHI/Ie U pPa3BUTHUC HpeI[CTaBJICHI/Iﬁ 0 HAY4YHbIX MCTOHAAaX II0O3HAHHA BCHICCTB H
XHUMHUYCCKUX pCaKHHﬁ, HGOGXOIII/IMBIX JJIA HpI/IO6peTeHI/I$I YMCHI/Iﬁ OPHUCHTHUPOBATHECA B MHUPC
BC€IICCTB U XUMHNYCCKHNX HBHCHHﬁ, HMCIOIIUX MCCTO B ITPpUPOIC, B HpaKTI/I‘-ICCKOI‘/’I 1 IOBCEIHEBHOM
KHU3HHU

[] Pa3BUTHC yMeHI/II‘;I U CII0CO0O0B JACATCIIbHOCTH, CBA3aHHBIX C Ha6J'IIO,Z[CHI/ICM U 00BbSCHECHHEM
XUMHYECCKOI'0 OKCIICPUMCHTA, COGJ’IIOI[CHI/ICM IpaBUJI 0€30I1acHOr0 O6paIJ_ICHI/I$I C BEICCTBaAMH.

332[2[‘-11/1 JAUCIMITIIIMHBI:

1) chpopmMupoBaTh MOHUMAaHNE 3aKOHOMEPHOCTEH MPOTEKaHU XMMUYECKHUX IPOLIECCOB U SIBICHUM
B OKpYXarollel cpese, a TakkKe MX CBA3b C LIEJOCTHOM HAy4YHON KapTUHOW MUpPAa U JPYTHMMH
€CTECTBEHHBIMH HayKaMHU

2) pa3BUTb YMEHUS COCTABIATH (POPMYJIBI HEOPTaHMUECKUX U OPraHMYECKUX BEIECTB, YPABHEHHS
XUMHUYECKHX pPEaKUUH, OOBACHATh HX CMBICH, HWHTEPHPETUPOBATh PE3yIbTaThl XUMHUECKUX
JKCIIEPUMEHTOB

3) cdopmupoBaTh HaBBIKM MPOBEACHUS MNPOCTEUIIMX XUMHUYECKUX OKCIEPUMEHTAIbHBIX
UCCIIEZIOBAaHUM C CcOOMIOZeHHEeM TpaBWil 0€30MacHOro OOpalleHUs C BEIIeCTBAMH H
1a00paTOpHBIM 000pYI0OBaHUEM

4) pa3BUTb YMEHHsI HaxXOJHUTh, AHAIU3UPOBATH M MCIIOIB30BaTh HMH(OPMAIMIO XUMHYECKOTO
XapakTepa M3 Ppa3IMYHBIX HMH(OPMAIIMOHHBIX HCTOYHMKOB, BKJIOYas Yy4eOHYyIO JUTEparypy,
Hay4HbIE yOJUKAIIMY U HHTEPHET-PECYPCHI

5) C(bOpMI/IpOBaTB YMCHUA TIPOTHO3UPOBATH MOCICACTBUA CBOCM JESATENbHOCTH U XMMHYSCKHX
IPpUPOAHBIX, OBITOBBIX U MPOU3BOACTBCHHBIX ITPOLCCCOB, YUUTBIBASA BO3MOKHBIC OKOJIOT'MUCCKHUC
U COLMaJIbHbIE BO3AECUCTBUS

6) C(I)OpMPIpOBaTB MOHHMaHHE 3HAYNMOCTHU JOCTIIKCHHN XUMHUYECKOM HAaYKH U TEXHOJIOTUI JJIs
Pa3sBUTHUA COLIMAJIbHOM H HpOHSBOHCTBCHHOﬁ C(bep C YMCHUCM INPUBOIHUTH IIPUMCPBI HX



MPUMEHEHHUS B Pa3IMUHBIX chepax KU3HHU.



1.2.2. Ilnanupyembie pe3yJbTAThl 0CBOEHHS 00111€00pa30BaTeIbHON TUCIHUILUIUHBI B

cootBeTcTBHH ¢ PI'OC CIIO u Ha ocuoBe PI'OC COO

Koa n
HAHUMEHOBaHME
KOMIIETeHI[HH

OO0urue pe3yJbTaThl

IIpeaMeTHbIe pe3yabTaThl

OK 01. Beibupatp
CIOCOOBI peIICHHUS
3a1a4
pohecCHOHATBEHOM
JeATeIbHOCTH
MPUMEHHUTEIBHO K
pa3IuyYHbIM
KOHTEKCTaM

B yactu TpynoBoro BocuTaHus: -
TOTOBHOCTb K TPYAY, OCO3HAHUE IICHHOCTH
MacTepCTBa, TPYA0JIO0HUE; - TOTOBHOCTH K
AKTUBHOMW JEATEIbHOCTH
TEXHOJIOTUYECKOUN U COITMAIbHOMN
HaIpaBJIEHHOCTH, CTIOCOOHOCTb
WHUIMHPOBATS, IJIAHUPOBATH U
CaMOCTOATEIBHO BBITIOJIHSATH TaKyIO
JIESTENbHOCTD; - UHTEPEC K pa3IMyHbIM
cthepam podeccuoHaTEHON
nestensHOCTH, OBlaeHne
YHHUBEPCAIbHBIMHU YICOHBIMU
MO3HABATEIHHBIMH JICHCTBUAMU: Q)
0a30BBIC JIOTHYCCKHE ICHCTBUS: -
CaMOCTOSITEINBEHO (POPMYIHUPOBATE
aKTyaJU3upoBaTh MpooIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE; -
YCTaHABJIHMBATh CYIIECTBEHHBIN MPU3HAK
WM OCHOBAHHUS [T CPaBHEHUS,
knaccuukanuy 1 0600ICHHS; -
OTIpe/ICTIATh LIeNH ACITeIbHOCTH, 3a7aBaTh
napaMeTpbl U KPUTEPUH UX JOCTHXKEHUS; -
BBISIBJIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUNS B paCCMaTPHUBAECMBIX
SIBIEHUSIX; - BHOCUTh KOPPEKTHUBBI B
JIeSITeILHOCTD, OIICHUBATh COOTBETCTBHUE
Pe3yJbTaTOB 1IEeJSM, OLIEHUBATh PUCKU
MOCJIEICTBUH 1€ATENIbHOCTH; - Pa3BUBATh
KpEaTHBHOE MBIIUICHUE IPU PEIICHUN
JKU3HEHHBIX TTPo0JieM 0) 6a3oBbIe
HCCIIEZIOBATENILCKUE ICHCTBUS: - BIAJICTh
HaBBIKAMH y4eOHO-HUCCIEJOBATENbCKON U
MIPOEKTHOMN AEATENbHOCTH, HABBIKAMHU
paspemieHus mpooIieM; - BHISIBIATh
MIPUYUHHO-CIICICTBEHHBIE CBS3U U
aKTyaJIU3upoOBaTh 3a/1auy, BbIABUTaTh
TUIOTE3Y €€ PEeIIeHUs], HAXOAUTh
apryMeHTHI AJIS 10Ka3aTeNIbCTBA CBOMX
YTBEPXKJICHUH, 3a]1aBaTh MapaMeTphl 1
KPUTEPHUH PELICHUs; - aHATTU3UPOBATh
MIOJTyYEHHBIE B XOJI€ PeILeHHs 3a1aul
pe3ynbTaThl, KPUTHYECKH OIICHUBAThH UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH
HU3MEHEHNE B HOBBIX YCIIOBUSAX; - YMETh
MEPEHOCUTH 3HAHUS B TTO3HABATEIBHYIO 1
MPAaKTUYECKYIO 00IacTu
KHU3HEIEATCIILHOCTH; - YMETh
WHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEAMETHBIX 00JIacTeH; - BEIIBUTATD
HOBBIE HJIEH, TTPe]IaraTb OPUTUHAIBHBIC
TIOJIXO/TBI ¥ PELICHUS; - CIIOCOOHOCTh UX
UCIOJIb30BAHUA B II03HABATENBHON 1

- BJIAJIETh CUCTEMON XUMUYECKUX 3HAHUH,
KOTOpast BKJIFOYAET: OCHOBOIIOJIATAIOIINE
MOHSTHS (XUMUYECKUH HIIEMEHT, aTOM,
3JIEKTPOHHAs 000JI0UKa aToMa, s-, p-, d-
3JIEKTPOHHBIE OpOHUTAIH ATOMOB, HOH,
MOJICKYJIa, BaJICHTHOCTB,
AJIEKTPOOTPHUIIATEIBHOCTD, CTCIICHb
OKHCJICHUS, XUMUYUECKAsI CBSI3b, MOJIb,
MOJISIpHast Macca, MOJISIpHBII 00BeM,
YIIIEPOJIHBINA CKENeT, PYHKINOHATbHAS
TpyIIa, paguKai, H30Mepus, U30MEPEHI,
TOMOJIOTUYECKHUH Psizl, TOMOJIOTH,
YTIEBOJIOPOIBI, KUCIOPO- U
a30TcoJeprKaIlnie COCTMHCHIS,
OMOJIOTMYECKU aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpHL, OETIKK), MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCJIMHEHUS,
KPHUCTAIUINIECKas PEIIeTKa, THITBI
XUMUYECKUX PEaKIun
(OKHCTUTETHHO-BOCCTAHOBUTENBHBIE,
9K30-U SHAOTEPMUICCKHUE, PCAKITIH
HMOHHOTO 00MEHa), PacTBOP, DIICKTPOIIHTHI,
HEJJICKTPOJIUTHI, JICKTPOIUTHICCKAS
IFICCOLIMAIINS, OKUCIIHTENb,
BOCCTaHOBHTEJb, CKOPOCTh XUMUYECKON
peaKIuy, XUMHUIECKOE PAaBHOBECHE),
TEOPHH ¥ 3aKOHBI (TEOPHS] XUMUIECKOTO
CTPOCHHS OPTaHUYECKHX BemecTB A.M.
BbytnepoBa, TeOpHs 3IEKTPOITATHIECKOM
JIMCCOIMAIINU, IEPUOJNUECKHM 3aKOH
.. MenneneeBa, 3aK0OH COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYCCKHUI S3bIK XHMUH,
(aKTOIOTUYECKIE CBEICHHS O CBOHCTBAX,
COCTaBe, IOJTyYCHNH U 0€3011acHOM
WCTIOJIb30BAHUN BaXKHEHIIINX
HEOPTaHUIECKUX M OPTaHIMICCKUX
BEIICCTB B OBITY U MPAKTHYECKOH
JIESITEeIFHOCTH YeNOBEKa; - YMETh
BBISBILITH XapaKTEpHBIC IPU3HAKU H
B3aUMOCBSI3b U3Y4CHHBIX TTOHITHH,
MPUMEHSATh COOTBETCTBYIOIINE ITOHSTHSI
IIPY ONFICAHUX CTPOCHHUS M CBOWCTB
HEOPTaHUYECKUX U OPTaHUYECKHUX
BEIIECTB U UX MIPEBPALICHUIT; BBIABIATH
B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C
TOHSATHSMU W TIPEICTABICHUSIMHE APYTHX
€CTECTBCHHOHAYYHBIX ITPEMETOB; - YMETh
WCTIOJIH30BATh HANMEHOBAHHUSI
XUMUYECKUX COCTUHCHUHN
MEXIYHAPOIHOTO COI03a TEOPETUICCKON U




Kon n
HAHMEHOBaHHE
KOMIIeTeHIINH

OO01mue pe3yabTaThl

COILMAIIbHOM IMPAKTHUKE

IIpeaMeTHbIe pe3ybTaThl

MPUKIIAIHON XUMHUH U TPUBUAJIbHBIE
Ha3BaHUS BaXKHEHININX BeUIeCTB (3TUIICH,
aleTUJIeH, TIUIepuH, GeHod,
(bopmanpaerun, yKCycHast KHCIIOTa,
[JIMLUH, YTapHbIHA ra3, yriaeKUCIbli ras,
aMMHaK, raiieHasi U3BecTb, HeraleHas
W3BECTb, INTHEBAS COIA M APYTHX ),
COCTaBJIATh (POPMYJIII HEOPTAHUYECKUX H
OpPraHWYeCKHX BEILECTB, YpaBHEHUs
XUMHUUYECKUX PEAKIHNA, OOBICHSATH HX
CMBICJT; TOATBEPXKAATh XapaKTepHbIe
XUMHUYECKUE CBOMCTBA BELIECTB
COOTBETCTBYIOIIMMH IKCTIEPUMEHTAMH H
3aMUCSAMH YPaBHEHUIH XUMHUYECKUX
peaxiuii; - yMeTb yCTaHaBIUBAaTh
MPUHAJIEKHOCT U3YYEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB K ONPEICICHHBIM KllacCaM U
rpynraM COeJUHEHUH, XapaKTepU30BaTh
WX COCTaB U BaKHEHIIIE CBOMCTRBA,
OTIPE/ICTIATh BUJBI XUMHUYECKHUX CBSI3CH
(kxoBasileHTHAsA, MIOHHAs, METaJUTMYEeCKas,
BOJIOPOIHAS ), THITBI KPHCTAJUTMIECKUX
pEIIeTOK BellecTB; KiaccupuuupoBaTh
XUMHYECKUE PEaKIuH; - cCHOPMHPOBATH
MIPEICTABIIEHUS: O XUMUIECKOU
COCTABJISIOIIEH €CTECTBEHHOHAYYHON
KapTUHbI MUPA, POJIK XUMUH B I03HAHUU
SIBIICHUI MTPUPOJIBI, B POPMHUPOBAHUHT
MBILIUIEHUS U KYJIbTYPbI JMYHOCTH, €€
(YHKIIMOHATIFHOHM TPaMOTHOCTH,
HEOOXOAUMOM IS PeIeHHS
MPAKTUYECKUX 3a7a4 U IKOJIOTHUECKH
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3I0POBbBIO U IPUPOJHOM Cpesie; - YMETh
IIPOBOJUTH PacU€Thl IO XMMUYECKUM
dbopMynaM U ypaBHEHHAM XUMUYESCKHX
peaknuii ¢ KCIoIb30BaHUEM (PH3HICCKUX
BEJIMYMH, XapaKTEPU3YIOIIHUX BEILECTBa C
KOJIMYECTBEHHOM CTOPOHBI: MACCHI,
o0beMa (HopMaJTbHBIE YCIIOBUS) TA30B,
KOJIMYECTBA BEIIECTBA; MCIIOJIE30BaTh
CHUCTEMHBIE XMMUYECKHE 3HAaHUS s
MIPUHATHUS PEIIeHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM

Koa n
HAHUMEHOBaHHE
KOMIIETeHIIUH

OO0uiue pe3yJbTaThl

IIpeaMeTHBbIe pe3y/IbTaThI

OK 02. Ucnons30BaTh
COBpPEMCHHBIE
CpeJICTBA MOKCKa,
aHajau3a u

B o06nactu 11eHHOCTH HAYYHOTO TIO3HAHUS:
- c(popMHUPOBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOM

- YMETb IJIAHUPOBATH ¥ BBITIOIHATh
XUMHYECKUH SKCTIEPUMEHT (TIpeBpalLleHuUs
OpraHWYeCKUX BEIECTB PU HarpeBaHUM,
MONTyYeHHE ATHIICHA U U3yUYCHHE €T0




Kon n
HAHMEHOBaHHE
KOMIIeTeHIINH

WHTEPIpETANU
uHPOPMAIIH I
UH(POPMAIOHHBIE
TEXHOJIOTHH IS
BBINOJTHEHNUS 33124

OO01mue pe3yabTaThl

MPaKTHKH, OCHOBAHHOTO Ha Anajore
KyJIBTYp, CIIOCOOCTBYIOIETO OCO3HAHUIO
CBOET0 MECTa B IOJHKYJIBTYPHOM MHUDE; -
COBEPIICHCTBOBAHHUE S3BIKOBOH U
YUTATENCKOH KYJIBTYPBI KaK CPEACTBA

IIpeaMeTHbIe pe3ybTaThl

CBOKCTB, KAYECTBEHHBIC PEAKIIUN HA
aJbACTUIBI, KpaxMall, YKCYCHYIO KHUCIIOTY;
JieHaTypaius OeNKoB PU HAarpeBaHUH,
IBETHBIE PEaKIUH OCJIKOB; IPOBOTUTH
peaKku HOHHOTO 0OMEHa, OTPEACISATh

npodeccuoHaIbHON B3aUMOJICUCTBUS MEXAY THOIbMU U Cpely BOJHBIX pacTBOPOB, Ka4eCTBEHHbIE

JIeSITeTBHOCTH TIO3HAHUS MHPA; - 0CO3HAHKE IIEHHOCTH peaknuy Ha cynbdar-, KapOoHaT- H
HAY4HOU JeATeIbHOCTH, FTOTOBHOCTD XJIOPU-aHUOHBI, HA KATUOH aMMOHUS;
OCYIIECTBIIATE MPOSKTHYIO H pemark 3KCIIepUMEHTATBHEIC 3aa4ul 10
HCCIIEIOBATENBCKYIO AEATENBHOCTD temaMm "Mertambl" u "Hemeramis") B
WMHIUBUIYaTbHO U B rpymie; OBIajeHue | COOTBETCTBUU C MPABUIAMU TEXHUKU
YHHUBEPCATbHBIMH YUEOHBIMH 0e30MacHOCTH MPH OOpAIEHUH C
MI03HABATEIbHBIMU JICHCTBUSIMU: B) padOTa | BEIIECTBAMH M JJAOOPATOPHBIM
¢ uH(pOpPMALUCH: - BIaJeTh HABBIKAMU 000pyIOBaHHEM; IIPEICTABIATh
MIOTy4eHHsI ”HPOPMAIMX U3 HCTOYHUKOB | PE3YJIBTAThl XUMHUECKOTO SKCIIEPUMEHTa
Pa3HbIX TUIIOB, CAMOCTOSTEIBHO B (hopMe 3amnCH ypaBHEHUIT
OCYIIECTBIIATH ITOKCK, aHAIN3, COOTBETCTBYIOIIUX PEaKIHN 1
CHCTEMAaTH3aINIO M HHTEPIIPETAIHIO (OpMyITHPOBATH BEIBOJBI HA OCHOBE 3THX
UH(POPMAIIMU Pa3TUIHBIX BUJOB U GOPM | pe3yJIbTaTOB; - YMETh aHAIN3UPOBATh
MPEACTABICHHUS; - CO3aBATh TEKCTHI B XHUMAYECKYI0 HHPOPMAIIHIO, TTOTydaeMyto
pasInYHBIX (hopMaTax ¢ yueToM U3 Pa3HBIX UCTOUYHHKOB (CPEICTB
Ha3Ha4YeHUs HH(POPMALIUH U LIEICBOM MaccoBoi HH(popMaIHH, ceTb MHTepHeT u
ayJUTOPHH, BEIONPAst ONTHMAIIEHYIO JpyTHE); - BIaAETh OCHOBHBIMHA METOAMHA
(opMy IpeaCcTaBIeHHs U BU3YyalU3alluy; - | HAyYHOTO MO3HAHUS BEILIECTB U
OLICHUBATH IOCTOBEPHOCTH, JIESTHTUMHOCTh | XHMUUECKUX SIBICHUH (HaOII0IeHNE,
UH(OpPMAIINH, €€ COOTBETCTBHE IPABOBEIM | U3MEPEHHE, YKCIIEPHMEHT,
Y MOPaJIbHO-3TUYECKUM HOpMaM; - MOJICIUPOBAHUE); - YMETh MPOBOAUTH
HCIIONIE30BATh CPENICTBA pacyeTs I0 XUMHYECKUM QOopMyIIaM U
HH(POPMAIIMOHHBIX I KOMMYHHUKAIIMOHHBIX | YPABHEHHSIM XUMHUCSCKHX PEAKIUi C
TEXHOJIOTHH B PEHICHUU KOTHUTHBHBIX, UCIIONIb30BaHUEM (DU3UUCCKUX BEITHYUH,
KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX | XapaKTEePU3YIOIINX BEIIECTBA C
3aJa4 ¢ cOOM0eHreM TpeOoBaHMIA KOJIMYECTBEHHOUW CTOPOHBI: MaCCHI,
SPrOHOMHUKH, TEXHUKU 0€30MMacHOCTH, o0beMa (HOpMalbHBIE YCIIOBHS) Ta30B,
THTHEHBI, pecypcocOepexeHus], MPAaBOBBIX | KOJIMYECTBA BEIIECTBA; HCIOIH30BATh
U 3THUYECKHUX HOPM, HOPM CHCTEMHBIC XUMHYECKHIE 3HAHUS JUTS
HH()OPMAIIMOHHOW 6€30TIaCHOCTH; - NPUHATHS PEIICHUH B KOHKPETHBIX
BJIaJeTh HABBIKAMHU PAcIIO3HABAHUS U JKU3HEHHBIX CHUTYAIUsIX, CBA3aHHBIX C
3amuThl HHQOPMALUK, HHOOPMAIMOHHON | BEIIECTBAMH U MX MPHUMEHEHUEM
0€301acHOCTH JTMIHOCTH

Koa n O0mue pe3yabTaThl IIpeqMeTHBIe pe3y/IbTAThI

HANMEHOBaHHe

KOMIETeHIUH

OK 04. D¢ dexTuBHO
B3aMOJIECHCTBOBAThL 1
paboTatb B
KOJUIEKTUBE U
KOMaHe

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIILHOCTH ¥ CAaMOOTIPE/ICIICHHIO;
-OBJIaJICHUE HABBIKAMU
yaeOHO-UCCIIeI0BATEIHCKOM, IPOSKTHOU U
coManbHOU JesaTenbHocTH; OBnaaeHue
yHI/IBepcaﬂbeIMI/I KOMMYHI/IKaTI/IBHbIMI/I
JIEHCTBUSAMU: 0) COBMECTHAS
JCATCIIBHOCTD. - IOHUMATh U
HCII0JIb30BaTh NIPEUMYIIECTBA KOMaHAHON
Y UHIUBUAYAITBHOW pabOoThI; - IPUHUMATD
LIEJIM COBMECTHOM JICSITEILHOCTH,

- YMETb IJIAHUPOBATH U BHITIOIHATD
XUMHUUYECKUI SKCIIEPUMEHT (IIpEeBpalLEHUs
OpPTaHMYECKHX BEIIECTB MIPU HaIPEBaHUH,
NOJTy4€HHE ATUIIEHA U U3YUYEHHE ero
CBOMCTB, KaUECTBEHHBIE PEAKLIUU Ha
ANBICTH/IBI, KpaXMall, YKCYCHYIO KHCIIOTY;
JieHaTypalus OelKoB IPU HarpeBaHUH,
I[BETHBIC PEaKINU OENKOB; MPOBOIUTH
peaKkLuy HOHHOTO OOMeHa, ONpPEeAeITh
Cpely BOJHBIX pacTBOPOB, KaUeCTBEHHbIE
peakuuu Ha cynbgat-, KapOoHaT- U




Kon n O0mue pe3yabTaThl IIpenmeTHbIE PE3yIbTATHI
HaNMeHOBaHHe
KOMIETEeHIHH
OpTaHN30BBIBATH H KOOPIHUHUPOBATH XJIOPUII-aHUOHBI, HA KATHOH aMMOHUS;
ﬂeﬁCTBHH IO €€ JOCTUIKCHHUIO: COCTABJIATh | PCUIATh SKCIICPUMCHTAJIBHBIC 3a1a4H 110
IJ1aH JIEUCTBUM, paclIpeAesiTh POIH C temaM "Mertamnsl" u "Hemeramis") B
YYeTOM MHEHHH YIaCTHUKOB OOCYXIaTh | COOTBETCTBHH C MPABUIIAMH TCXHHUKH
pe3yIbTaThl COBMECTHOM paboTHI; - 0e30MacHOCTH MPH 0OpaIEeHUH ¢
KOOPJIUHUPOBATH U BEHINOIHATE Pa0OTY B | BEIIECTBAMH H JIAOOPATOPHBIM
YCIOBHUSX PEANTBHOTO, BUPTYaIbHOTO U 00opynoBaHNEM; IIPEICTABIATE
KOM6I/IHI/IpOBaHHOFO B3aHMO,Z[eI710TBH§I; - PE3YIbTAThl XUMUYCCKOT'O SKCIICPUMEHTA
OCYIIECTBISAThH IIO3UTHBHOE B (hOpMe 3aIHCH YPaBHCHUI
CTPAaTCTUICCKOC MMOBEACHNE B PA3JIMYHBIX COOTBETCTBYIOUINX peaKqu/i u
CUTYyalUsX, MPOSBIIATH TBOPUECTBO U (bOpMyITHUPOBATH BHIBOJIBI HA OCHOBE 3THX
BOOOpakeHre, OBITh MHUIIUATHBHBIM pe3ynbTaToB
OBnajzieHre yHUBEpCAIbHBIMHU
PETYJSITUBHBIME JCHCTBHUSMHU: T)
TpUHATHE ce0s U IPYTUX JIIOHCH: -
IIPUHUMATh MOTUBBI ¥ apTyMEHTBI JPYTUX
Jro/Iel IpH aHaNIN3e pe3yIbTaToB
JACATCIIBHOCTHU, - IPU3HABaTh CBOC MIPaBO U
MPaBo APYTHX JIOACH Ha OMINOKH; -
pa3BUBATEH CIIOCOOHOCTH TOHUMATEH MU C
MO3UIIMU APYTOTO YeIIOBEKa
OK 07. B 00nactu 3K0JI0rMuecKoro BOCIUTAHUS: - | - CQOPMHUPOBAThH MPEACTABICHHUS: O
CopeiicTBOBaThH c(hOpMUPOBAHHOCTH IKOJIOTUICCKON XUMUYECKOW COCTABIISIFOIICH
COXpaHCHHUIO KYJbTYpPbl, IOHUMAHUEC BIIUSAHUA CCTCCTBGHHOHay‘lHOﬁ KapTUHBbI MHDpa,
OKPY’KarOIIEeH Cpeabl, | CONUAIFHO-3KOHOMHYECKHX MIPOIIECCOB Ha | POJH XUMHH B TIO3HAHUY SBJICHUI
pecypcocOepexeHnIo, | COCTOSIHHE TPUPOAHON M CONMAIBHON PUPOJIBL, B (GOPMHUPOBAHMH MBIIIIICHUS U

MIPUMEHSIThH 3HAHUS 00
W3MEHEHHH KIINMATa,
MIPUHIIUTIBI
OepEeXKITUBOTO
TIPOU3BO/ICTBA,

3¢ HEeKTUBHO
IelcTBOBATh B
Yype3BblYaliHbIX
CUTYaUsIX

CpeJibl, 0CO3HAHUE TI100aTHLHOTO
XapakTepa dKOJIOTHIECKUX IpodIIeM; -
TUTAHUPOBAHUE U OCYIECTBIICHUE
JIEHCTBUI B OKPYXKAIOLIEH cpefie Ha
OCHOBE 3HaHUS MeJIel yCTONIMBOTO
Ppa3BUTHUA YEJIOBCUCCTBA; AKTUBHOC
HEeNpusATHE NeHCTBUM, IPUHOCAIINX BPEa
OKpY>Kalollel cpefie; - yMEHue
MIPOrHO3UPOBATH HEOJIArONPUATHBIE
9KOJIOTHYECKHE TIOCIEACTBHS
IpeJIpUHUMAEMbIX JEHCTBUM,
MPeJOTBpaIlaTh UX; - PACIIMPEHHE OIIbITa
JIeSITeIbHOCTH KOOI MUECKON
HaNpaBJICHHOCTH; - OBJIaJICHHE HAaBBIKAMH
yaeOHO-UCCIeI0BATEIBCKOM, IPOSKTHOU U
COLMAJIbHOM EATEIbHOCTHA

KYJBTYPbI JUYHOCTH, €€ (YHKIIHOHATIBHON
TPaMOTHOCTH, HEOOXOJIMOM JJIS PEIICHUS
MPAaKTHUCCKUX 3a]a4 ¥ HKOJIOTUIECKU
000CHOBaHHOTO OTHOLIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHON CPELE; - YMETh
coOJIFOIaTh MpaBUIIa YKOJIOTHYECKU
[eNnecoo0pa3HoOro MOBEACHUS B OBITY U
TPYIOBOM JIEATEIHHOCTH B ENISIX
COXpaHEHUsI CBOETO 340POBbs U
OKpy>Karollel NPUPOTHOU CPEBL;
YYUTBIBATH ONTACHOCTH BOSHCﬁCTBHH Ha
JKUBBIE OPT'aHU3MBbI OTpeAeTICHHbBIX
BELIECTB, IOHUMasl CMBICII I0Ka3aTes
IIPEJEIIBHON JOITyCTUMON KOHLIEHTPaluu

Kon v naumeHoBanue | YMmeHus 3HaHUs

KOMITETEHIIUH

Koxa n O0mue pe3yabTaThl IIpeqmeTHbIe pe3y/IbTAThI
HAaMMEHOBaHHe

KOMIIETEeHI[UH

IIK 4.4. Co3naBathb
BH3YaJIbHBIC () ()EKTHI
B COOTBETCTBHUH C
TEXHUYCCKUM
3a1aHHEM

YmeHust: - PazpabaTsiBaTh
XYI0KECTBEHHO-TEXHNYECKHE PEeIIeHHS
IUTSL TIPOU3BOJICTBA BU3YaJIbHOTO PderTa
MOJ1 KOHKPETHYIO 3a/1auy TPOeKTa B
AHMMAaIIOHHOM KHHO ¥ KOMIIBIOTEPHOH

3HaHI/IH: - Texnonoruun CO3JJaHHusA
BU3YAIIbHBIX 3((PEKTOB B aHUMAIHOHHOM
KHHO U KOMITBIOTEPHOH Trpaduke; -
[Tpou3BOACTBEHHBIC 3TAIIBI CO3/IAHHS
BHU3YQJIBHBIX 3P (EKTOB B aHUMAITMOHHOM




Koa n
HAHUMEHOBaHHE
KOMIIeTeHIINH

O0mue pe3yabTaThl

rpaguke; - OCynIecTBIATh
MPEABAPUTEIILHYIO BU3YATN3AIHIO
addexra; - OCylIecTBIATh BU3YaIH3aIHIO
a¢dexra (peHIep) B aHUMAITHOHHOM KHHO
Y KOMITBIOTEPHOU rpaduke

IIpeaMeTHbIe pe3y/bTaThl

KUHO U KOMITBIOTEPHOH rpaduke; -
Marematudeckue MoAenH GU3NIECKUX,
XUMHMYECKUX U MATEMaTHUYECKUX
MPOLIECCOB BOSHUKHOBEHUS IPUPOIHBIX
SIBJICHUI, UX aHAJIOTOB B IIPOrpPaMMHOMN
cpene

2. CTPYKTYPA ¥ COJAEP)KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0béM u BUABI y4eOHOH padoThI

Bupj yuyeOHoli padoThl AxaneMu4ecKme 4achbl
OO0mwmit 00béM 78

Teopernyeckoe oOydeHHE 48

ITpakTuueckue u 1a00paTOpHBIC 3aHATHS 28

KypcoBoe npoektuposanue

Koncynpranum

CamocrostenbHas pabora

[IpomexxyTouHas aTTecTalus 2

Ob6s13aTenpHast 9acTh 78

BapuaruBHas yacth

dopma npomexxyTouHoi arrectanuu: uddepennupoBannpiii 3auétT — cemectp 2.




2.2 TemaT4yecKuil IUVIaH U COlePKAHUE Y4eOHOM U CHUIIIHHBI

Pazpnen, Trema Coaep:xkanne y4e0HOTr0 MaTepraia H NPAKTHYECKUX Yacsl KoMmnerenuu
3aHATHH 1
1 2 3 4
Conepxanue 70
[Tepsrriii cemectp 32
Pasnen 1. OcHoBEI 8
CTPOEHHS BelIecTBa
Tema 1.1. Ctpoenne | Coneprkanmue 4 OK 01 TIK
ATOMOB XUMHYECKUX 4.4.
DJIEMEHTOB U
pupoaa
XUMHYECKOH CBS3HU
Teopernyeckoe oOyueHHe 2
CoBpeMeHHast MoJieTb CTpoeHus atToMa. CHMBOIHYECKHUH 2
SI3BIK XUMHUU. XUMHUYECKUH IEeMEHT. DJIeKTPOHHAS
KoHpuryparus aroma. Kiaccupukarus XuMUIECKAX
3JIEMEHTOB (s-, p-, d-3NIeMeHThI). BaleHTHBIE 3JIEKTPOHBI.
BanieHTHOCTB. DNIEKTPOHHAS IPUPOA XUMUIECKON CBSI3H.
DIIEeKTPOOTPHUIATENEHOCTD. BUABI XUMUYECKOH CBSI3H
(kKoBaJieHTHAs, HOHHASI, METAJUTMYECKasi, BOJOPOIHAs) U
crocoObl ee 00pa3oBaHUs
[Ipaktuyeckoe 3ansitue Nel. «CTpoeHrne aTOMOB XUMHYECKHUX | 2
2JIEMEHTOB).
Pemenue 3amanmii Ha HCOIB30BAHNE XMMHUYIECKOMN 2
CHMBOJIMKHY ¥ Ha3BaHUN COEIMHEHUH TI0 HOMEHKJIaType
MEXYHAPOIHOTO COI03a TEOPETHUSCKON U TPUKIIATHON
XUMUU ¥ TPUBHATHHBIX HA3BAHHUM JISI COCTABICHHS
XUMHYECKUX (POPMYJI IBYyXaTOMHBIX COETMHEHHUH (OKCHIOB,
Cynb(QUIOB, THIPHUJIOB U T.I1.) ¥ IPYTUX HEOPTAaHUIECKUX
COEIMHEHUH OTNIEIBHBIX KiaccoB. [IpakTuieckue 3aganus Ha
YCTaHOBJIEHUE CBA3H MEXKIy CTPOSHHEM aTOMOB XMMHYECKUX
AJIEMEHTOB U IEPUOANYECCKIM U3MEHEHNEM CBOWCTB
XMMHYECKUX DJIIEMEHTOB U X COEIMHEHNN B
COOTBETCTBHH C TIOJI0KeHUEM [leprouieckoii CHCTEMBI.
Tema 1.2. Coneprxanue 4 OK 01 OK 02
Ilepuonnyeckuii IIK 4.4.
3aK0H U TabJIna
J.1. MenneneeBa
Teopetnueckoe oOyucHHE 2
[Iepuonuyeckas cucteMa XUMUYECKHUX 3aeMeHToB [. 1. 2

MemnpeneeBa. @uznueckuit cmpici Ileproguueckoro 3aKkoHa
.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUSI CBOUCTB
XHUMHAYECKUX DJIEMEHTOB, 00pa3yeMbIX HMH IIPOCTHIX I
CJIOXKHBIX BEHICCTB B COOTBECTCTBUU C ITOJIOXKCHUEM
XHMHUYECKOTo 3eMeHTa B [lepromudaeckoii cucreMe.
MupoBo3z3penueckoe 1 HayqHoe 3HaueHue [lepnoanueckoro
3akoHa /.M. Menneneesa. [Ipornossr [I.11. Menneneesa.
OTKpBITHE HOBBIX XUMHYECKUX JIIEMEHTOB.




Pa3nen, tema

Coaep:xkanne y4e0HOTO MATEPHAJIA H MPAKTHYECKUX
3aHATHIH

Yacel

Komnerennn
"

[Ipaktuueckoe 3ausitue Ne2. «Ileproguueckuii 3aKoH 1
tabmumna .M. Menneneenay.

Pemenne npakTuko-opueHTUPOBAHHBIX TEOPETHUECKUX
3aJaHUI HA XapaKTEPU3ALMNI0 XUMUYECKUX 3JIEMEHTOB
«Merannnueckre / HeMETANINYECKHE CBOMCTBA,
BHGKTpOOTpI/ILlaTeJ'H)HOCTI) XUMHUYCCKUX 3JICMCHTOB B
COOTBETCTBUH C UX JEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM
B IIEPUOINIECKON CHCTEME XMMHUECKHX dreMeHToB J[. 1.
Menneneesa»

Paznen 2.
XUMHYECKHE
peakuu

Tema 2.1. Tuner
XUMHUYCCKUX
peakui

Coneprxanue

OK 01 IIK
4.4.

Teopernyeckoe oOyueHHe

Knaccuduxarus 1 TUIIBI XUMHYECKUX PEAKIUH C ydacTHeM
HeopraHudeckux BemecTs. COoCTaBIeHUE ypaBHEHU peakiuii
COEIMHEHHS, PA3TI0XKEHNUS, 3aMEIIEHNs1, 0OMEHa, B T.4.
peaxuuil rOpeHus1, OKUCIEHUA-BOCCTAHOBICHHS. Y pABHEHHUS
OKHCJIEHUS-BOCCTaHOBIIEHHS. CTeleHb OKUCICHUS.
Oxwucnurens U BoccTaHoBUTENb. COCTAaBIEHUE U
YPaBHHUBAaHUE OKUCIIUTENBHO-BOCCTAHOBUTEIbHBIX PEAKIIUN
METOJIOM JIIEKTPOHHOTO OalaHca.
OKUCITUTETbHO-BOCCTAHOBUTEIIFHBIC PEAKLIUH B IPUPOJIE,
MPOU3BOACTBEHHBIX NPOLECCaX U KU3HEAEATEIbHOCTU
OpraHU3MOB

HpaKTI/I'-ICCKOC 3ansaTue Ne 3. «PacueTsl o YpaBHCHUAM
XUMHYCCKHX peaKum“I».

KonnyecTtBeHnHrple oTHOMICHUS B XUMUH. OCHOBHBIC
KOJIMYCCTBCHHBIC 3aKOHBI B

XMMHUH U pacyeThl 0 yPaBHEHUAM XUMHUECKUX PEAKIIUi.
Momnb Kak eIUHHIA KOINYECTBA BelecTsa. MossipHas Macca.
3aKOHBI COXpaHEHHs MacChl U 9HEPrur. 3aKOH ABOTaJpO.
MosapHslii 006eM razoB. OTHOCHTENBHAS IIOTHOCTH Ta30B.
PacueTsl 10 ypaBHEHUSIM XUMHUECKHUX PEAKLUii ¢
HCIIOJIb30BAHUEM MaccChl, 00beMa (HOPMAaIbHBIE YCIIOBH)
ra30B, KOJIMYECTBA BEIECTBA, BKJIIOYAIOIINE IIPAKTHKO-
OPHEHTHPOBAHHOE COJIEPHKAHUE.

Tema 2.2.
DNeKTpoNUTHIeCKas
JIACCOLAALUS U
HOHHBII 00MeH

Coneprxanune

OK 01 OK 04
IIK 4.4.

TCOpeTI/I'-ICCKOC 06yquHe

Teopust ANMEKTPOTUTUYECKON Trcconnanvi. MIoHbL.
DIEKTPOJIUTHI, HEIIEKTPOIUTHI. Peakiinu HoHHOTO oOMeHa.
CocraBneHue peakiuii FOHHOTO 0OMEHa ITyTEM COCTaBICHUS
VX TIOJHBIX ¥ COKPAIICHHBIX HOHHBIX ypaBHeHuH. KucioTHo-
OCHOBHBIE pEaKLMU. 3alaHus Ha COCTaBJICHUE HOHHBIX
peaxkuui

10




Pa3nen, tema

Coaep:xkanne y4e0HOTO MATEPHAJIA H MPAKTHYECKUX
3aHATHIH

Yacel

Komnerennn
"

[Ipaktuyeckoe 3ansTie Ne 4. “TUIBI XUMUUECKUX PEaKIUil”.

UccnenoBanre THIOB (IO COCTaBY W KOJUYECTBY UCXOAHBIX U
00pa3yomuxcs BEIIeCTB) U MPU3HAKOB XUMHUYECKUX
peakuuii. [TpoBeeHue peakiuii HOHHOTO OOMEHa,
OTIpEJIeIICHUE CPEIbl BOIHBIX PACTBOPOB. 3aJaHMsI HA
COCTaBJIEHUE HOHHBIX peaKIuil

Pasgen 3.

CTpOGHI/IC 1 CBOMCTBA HEOPraHNYCCKHUX BCUICCTB

16

Tema 3.1.
Knaccuduxanus,
HOMEHKJIATypa U
CTpOCHHE
HEOPTraHUYIECKUX
BEIIIECTB

Coneprxanue

OK 01 OK 02
[1K 4.4.

Teopetnyeckoe o0yueHne

[Ipenmer neopranmdeckoi xumun. Kiaccupukars
HEOpraHM4eckux BelecTB. [IpocTbie U Cl10XKHbIE BELeCcTBa.
OCHOBHBI€ KJIACCBhI CIIOKHBIX BEIIECTB (OKCHIBI, TUAPOKCHIBI,
KHCJIOTBI, COJIM). B3auMoCBSA3b HEOPraHNYECKUX BEILECTB.
ArperaTtHbie cocTOsIHUS BemecTBa. Kpucrammueckue u
amop¢HbIe BelecTBa. TUIBI KPUCTATMYECKUX PELIETOK
(aToMHas1, MOJIEKYJISIpHAS, NOHHAS, METAILTHIECKAs).
3aBUCUMOCTD (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIIA
KPUCTAJUIMYECKOH pelIeTKU. 3aBUCUMOCTh XUMHUYECKOM
AKTUBHOCTH BEILECTB OT BUJIa XUMUUECKOM CBA3M U THUIIA
KpHCTaLINYecKOH perieTku. [IpudnHel MHOr0OOpa3us
BELIECTB

ITpaktiueckoe 3ansaTie Ne5. «Knaccuduxanus,
HOMEHKJIaTypa U CTPOEHHE HEOPTaHUUECKHUX BELIECTBY.

HomenxnaTypa HeOpraHHYECKHX BEIIECTB: HA3BaHHE
BelIecTBa UCXO/IS U3 X XUMUYECKOH POpMYIIbI UITH
COCTaBJICHHE XUMUYECKOH (POPMYIIbI UCXO U3 Ha3BaHUS
BeniecTBa 1o mexxayHapoaaoit (MIOITAK) wmu TpuBnansHoM
HOMEHKJaType. Pelienue npakTuueckux 3aJaHuil no
KJIacCU(PHUKALNH, HOMEHKIIATYPE H XUMHUECKUM (POpMyIIam
HEOPTaHWYECKUX BEIECTB Pa3IMYHbBIX KIACCOB (YrapHbIH ras,
YIJIEKUCIBIN Ta3, aMMHaK, ralieHasi U3BeCThb, HerameHast
W3BECTh, IUTHEBASI COAA M JPYTHUX): HA3bIBATh U COCTABIIATH
(hopMyITBI XUMHUYECKHUX BEIIECTB, OMPEACIIT
MPUHAJIEKHOCTD K Kilaccy. ICTOUHMKH XUMHUUECKOH
nHpopMaIuH (CpeJCTB MaCCOBOM WH(OPMAIIHH, CETh
Wntepret u npyrue). ITorck nHpopManuu o Ha3BaHUAM,
uaeHTH(OUKATOpaM, CTPYKTYpHBIM hopMynaMm

Tema 3.2.
DOU3NKO-XUMHYECKUC
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

Coneprxanue

OK 01 OK 02
IK 4.4.

Teopernyeckoe oOyueHHe

11




Pazpnen, tema

Coaep:xkanne y4e0HOTO MATEPHAJIA H MPAKTHYECKUX
3aHATHIH

Yacel

Komnerennn
"

Mertamnbl. O0uue Gusnueckue 1 XUMUYeCKHe CBOCTBa
MeTtauioB. CriocoObI rmosryueHusl. 3Ha4eHUE METAILIOB 1
HEMETAJUIOB B MPUPOJIC U KU3HEACATEIBHOCTH YeJIOBEeKa U
opranu3MoB. Koppo3ust MeTaJIoB: BUIbI KOPPO3UH, CIIOCOOBI
3alTUTHl METAJIOB OT KOPPO3HH

Hewmeranner. O0mue puzndyeckne 1 XuMHYECKHUE CBOICTBA
HeMeTauoB. Tunnunsle cBoiicTBa HemeTaioB [V— VII
rpymi. Kiiaccugukaius 1 HOMEHKIIATypa COSTUHCHUN
HeMeTauioB. KpyroBopoTsl OHOT€HHBIX 3JIEMEHTOB B
npupoe

IIpaxTuueckoe 3ansaTue Ne 6. «CBoiicTBa METAILIOB U
HEMETAJUIOBY.

CocraBieHre ypaBHEHHI XUMHYECKHX PEAKLIUH ¢ yIacTHEM
MPOCTBHIX U CIIOKHBIX HEOPTAaHUYECKUX BEIIECTB: METAJIOB U
HEMETAIUIOB; OKCHIOB METAIJIOB, HEMETAIIOB M aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUIECKUX KUCIIOT, OCHOBAaHUH 1
aM(OTEpHBIX THAPOKCUAOB; HEOPraHUUECKUX COJIeH,
XapaKTEepU3YIOIIUX HX CBOWCTBA. Pemenne
MPAKTHKO-OPUEHTUPOBAHHBIX TEOPETUICCKHX 3a/IaHUH Ha
CBOICTBa, COCTaB, MOJyYeHHE U 0€30IacHOe UCTIOIb30BaHHE
Ba)KHEHIITNX HEOPTaHIMUYECKHUX BEIIECTB B OBITY U
MPAKTHYECKON JCATEIBHOCTH YeTIOBEeKa

Tema 3.3.
Wnentndukanus
HEOPraHU4IeCKUX
BELLECTB

Coneprxanue

OK 01 OK 02
OK 04

Teopernyeckoe o0yueHne

I/IIICHTI/I(l)I/IKaIII/ISI HEOPTraHNYE€CKUX BCUICCTB

[TpakTrueckue 3anatus No7 «neHTudukams
HEOPTraHMYECKHX BEUIECTBY.

K 4.4..

Pemrenne nmpakTHKO-OpUEHTUPOBAHHBIX IKCIIEPUMEHTAIBHBIX
3a/1a4 110 XMMHYECKUM CBOMCTBAM METAJNIOB M HEMETAILIOB,
0 PACIO3HABAHUIO U TIOTYYCHHIO COSANHCHUN METAIOB U
HeMeTaioB. MeHTrHdUKALNS HEOPraHMIECKUX BEIIECTB C
HUCITIOJIBb30BAHHUEM HUX (1)I/I3I/IKO—XI/IMI/I‘ICCKI/IX CBOﬁCTB,
XapaKTEePHBIX KAYECTBCHHBIX peaknuii. KauecTBeHHbIE
peakuu Ha cynb(ar-, KapOoHAT- ¥ XJIOPHUI-aHUOHBI, Ha
KaTuOH aMMOHHUSA

[Ipaxtuueckue 3anatus Ne§ «CBoiicTBa HEOPraHUUECKUX
BELIECTB»

Bropoii cemectp

44

Pasznen 4.

CTpOeHI/Ie U CBOMCTBa OpraHN4Y€CKUX BCIICCTB

26

Tema 4.1.
Kiaccudukarus,
CTpOCHHE U
HOMEHKJIaTypa
OpraHUYEeCKUX
BEIIECTB

Conepxanne

12

OK 01 IIK
4.4.

Teopetuueckoe o0yueHue

12




Pazpnen, tema

Coaep:xkanne y4e0HOTO MATEPHAJIA H MPAKTHYECKUX
3aHATHIH

Yacel

Komnerennn
"

IosiBiieHUE U pa3BUTHE OPTaHUYECKON XUMHUU KaK HAyKH.
[Ipeamer opranndeckoil xumuu. Mecto U 3Ha4YEeHUE
OpraHUYECKOW XMMHUH B CHICTEME €CTECTBEHHBIX HaYK.
XHUMHUECKOE CTPOEHHUE KaK MOPSIOK COEIMHEHUSI aTOMOB B
MOJIEKYJIE COIJIAaCHO MX BaJIEHTHOCTH. OCHOBHBIE MOJIOXKEHUS
TEOPUH XUMHUYECKOTO CTPOCHHUS OPraHUYECKUX COeTUHEHNH
A.M. BytnepoBa. YriiepoaHblil CKeJeT OpraHuyecKon
MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOTO
CTpoeHUs MoJIeKyl. FI3oMepus u uzomepsl. [lonsartue o
¢dbyHKIMOHATBEHOU Tpyrie. Pagukan. [TpuHIUmb
KIlacCH(HUKAIUK OPTaHUYECKUX COCTMHCHUN.
MexnyHapoHasi HOMEHKJIaTypa U IPUHLINIIBI
HOMEHKJIATYPbl OpraHiuuecKuX coequHeHni. [lonstae 06
A30TCOJCPIKAIINX COSANHECHUAX, ONOTOTHIECKN aKTUBHBIX
BellecTBax (yrieBoaax, xKupax, OemaKax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUSX (MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO)

[Mpakruueckoe 3anstue Ne 9. Kiaccnukanus, crpoeHue u
HOMEHKJIaTypa OPraHUYECKUX BEILECTB.

HomeHknaTypa opraHu4ecKiX COeAMHEHUI OTAEIbHBIX
KJIaCCOB (HACBILLEHHbIE, HEHACHIILIEHHbIE 1 apOMaTHYECKUE
YTIIE€BOJOPOIbI, CIIUPTHI, (DEHOIBI, alIbJICTUIBI, KETOHBI,
KapOoOHOBbIe KHCIOTHI U J1p.) CocTaBieHne NOJIHBIX U
COKpAIIICHHBIX CTPYKTYPHBIX (POPMYII OPTaHUIECKUX BEIIECTB
OTJIENIBHBIX KJIACCOB, UCTIOJB3YsI UX HAa3BaHUS 110
CHUCTEMaTH4ECKOI U TPUBUAIBHON HOMEHKIIATYpe (3TUJIEH,
aleTUIICH

TIIMLEepUH, peHon, popmanbaeru, yKCycHas KUCIoTa,
TJIAIIHH).

IIpaxtuueckoe 3ansatue Nel(. Pacuersl nmpocreiieil
(hopMyIIbl OPraHUYECKOM MOJEKYIIbI, HCXOAS U3 JIEMEHTHOTO
coctasa (B %)»

PacueTs! mpocreiimei (opMynbl OpraHHIECcKOil MOJIEKYIIbI,
WCXO/ISl U3 AJIEMEHTHOTO cocTaBa (B %) BKITtoUas
MIPAKTHKO-OPHUEHTUPOBAHHOE COZICPIKaHNE.

Tema 4.2. CBolicTBa
OpPTaHHYECKUX
COEIMHEHUH

Coneprxanue

14

OK 01 OK 02
OK 04 TTK
44.

TCOpeTI/I‘ICCKOC Oﬁy‘leHI/Ie

12

DU3NKO-XMMUYECKHIE CBOWCTBA OPraHMIECKIX COeTNHEHUHN
OTJETBHBIX KJIACCOB (0COOCHHOCTH KJIacCU(HUKALIUU U
HOMEHKJIATYPbI BHYTPH KJIacca; TOMOJIOTUICCKUHA P 1
obmrast popmyina; uzomepust; pusrUecKue CBONCTBA;
XMMHUYECKUE CBOMCTBA; CIIOCOOBI MOTYYCHUS):

— IpeenbHbIe YIIIEBOIOPOIb! (AJIKaHbl U LIUKJIOAJIKAHBI).
I'openne meTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHHKOB TETINIA B
MPOMBIIUIEHHOCTU ¥ OBITY. CBOMCTBA MIPUPOIHBIX
YIJIEBOJOPOJOB, HAX0XKJIEHHUE B IPUPOAE U IPUMEHEHUE
aJIKaHOB

13




Pazpnen, tema

Coaep:xkanne y4e0HOTO MATEPHAJIA H MPAKTHYECKUX
3aHATHIH

Yacel

Komnerennn
"

— HempeaesbHbIe (ANKEeHbI, aJTKUHBI U aTKaIUeHbl) 1
apoMaTHYECKHE YIIICBOJIOPOAbL. ['opeHne aneTninena kak
HCTOYHHK BBICOKOTEMIIEPATYPHOTO IIJIAMEHH JIJISl CBAPKH U
PE3KU METAIIIOB

— KHCJIOPOJICOICPIKAIINE COSMHEHUS (CITUPTHI U (EHOJIBI,
KapOOHOBBIE KUCIIOTHI U 3(HUPHI, aJIbJAETUABI U KETOHBI, )KUPBI,
yrieBobl). [IpakTruueckoe NpUMEeHEHNEe STHIICHTJIUKOJIS,
rimnepuHa, Genona. [Ipumenenue Gpopmanbaeruna,
aleTanbAeru1a, yKCyCHON KUCIOThl. MblIa Kak COJIM BBICHIINX
KapOOHOBBIX KHCIIOT. MOTOIIIHE CBOWCTBA MbLIIa

— a30TcoJIepKAIUe COSTUHEHMS (AMUHBI I aMUHOKHCIIOTHI,
Oenku). BRICOKOMONEKYIISIPHBIE COSMHEHHS (CUHTETHYECKIE
1 OMOJIOTHYECKH-aKTUBHBIC). MOHOMEp, IToJIUMep,
CTpyKTypHOe 3BeHO. [Tonnmepu3zalus STHIeHa Kak OCHOBHOE
HAIIPaBIICHHE €T0 HCIIOIb30BaHMs. | eHeTHUeCKas CBSI3b
MEX/Ty KJ1accaMH OPraHHYECKUX COCMHEHUI

ITpaktuueckoe 3anatust Ne 11. «CBoiicTBa opraHuIecKux
COEIUHEHUNY.

CBoiicTBa OPraHNYeCKUX COCAMHEHUN OTIEIBHBIX KJIACCOB
(TpuBHaNbHAs U MEXIyHapOJAHAS HOMEHKIIATYpa,
XUMHYECKHE CBOMCTBA, CIIOCOOBI TIOJIYUYCHHUS): IPeAeTbHBIC
(aymkaHBI ¥ [IUKIIOATIKAHBI), HEMTPEICIbHBIC (AJTKEHBI, AIKHMHBI
i

AJIKaINeHBI) U ApOMaTHIECKHE YTIEBOJOPOIBI, CIIUPTHI U
(eHOoIBI, KapOOHOBBIE KUCIOTHI U 3(PUPBI, AIbAECTH/IBI U
KETOHBI, aMUHBI 1 AaMHHOKHCIIOTBI, BEICOKOMOJIEKYJIIPHBIE
COeAMHEHMS. 3alaHNs Ha COCTABIICHNE YPAaBHEHUI
XMMUYECKUX PeaKlUil ¢ yuacTUEM OPTaHUYECKHUX BEIIECTB Ha
OCHOBaHWH UX COCTaBa M CTPOCHUS

Tema 4.3.
Wnentudukanms
OpTaHMYECKUX
BEILIECTB, UX
3HAYEHUE U
MPUMCHEHHE B
OBITOBOI U
MPOU3BOJICTBEHHOMN
IeITETBHOCTH
yeJaoBeKa

Copepxanue

OK 01 OK 02
OK 04 IIK
44.

Teopernyeckoe oOyueHHe

Pa3nen, tema

Cojep:xanue y4eOHOr0 MaTepuaJa M NPAKTHYECKHX
3aHATHH

Yacel

Komnerennu
"

buooprannueckue coequaenus. [Ipumenenue u
Ouosiornyeckas pojb yriaeBoaoB. OKUCIEHUE YTIIEBOIOB —
HCTOYHHK SHEPTHH KHUBBIX opranu3mMoB. O0iactn
MpUMEHEHHs] aMUHOKHCIIOT. [IpeBpatienns OeKoB MHIIH B
opranusMe. bruosoruueckre QyHKINN OCITKOB.
buonornyeckue GyHKIMH XKUPOB. Pollb opraHnveckoil XuMun
B pelIeHHH IpodiieM nuineBoit 0ezonacHocTuPoib
OpraHWYECKOW XMMHUU B PEIICHUH MPOOJIEM SHEPreTHUSCKOM
0€30IaCHOCTH, B Pa3BUTHH MEIUIUHBI, CO3JJAHUN HOBBIX
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Paspnen, tema

Conep:xkanne y4e0HOTO MATEPHAJIA H MPAKTHYECKUX
3aHATHIH

MaTepuaJiOB, HOBBIX HCTOYHUKOB SHEPTHH (allbTepHATHBHEIC
HUCTOYHMKH 3Heprun). OnacHOCTh BO3JEHCTBHS Ha JKUBbIE
OpTaHMU3MBI OPTaHUYECKUX BEIIECTB OTICIILHBIX KJIACCOB
(YyrneBoopoibl, COUPTHI, PEHOIIBI, XJIOPOPraHUYEeCKHe
MIPOU3BOJHBIE, AJIBAETUABI U JP.), CMBICH [TOKa3aTes
MIPEJIENIEHO JIOMYCTUMOM KOHIICHTPAIIUN

Yacel

Komnerennn
"

Pasznexn 5.

Kunernueckue u TepMoAHHAMUYECKHE 3aKOHOMEPHOCTH
MIPOTEKaHUsI XUMUUYECKUX PeaKkLuit

Tema 5.1. CxopocTtb
XUMHYECKUX
peaKIuii.
Xumuueckoe
paBHOBecUe

Conepxanue

OK 01 OK 02
IIK 4.4.

Teopetnueckoe o0yueHne

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX
(haKkTOpOB: MPUPOJIBI PEATUPYIOIINX BENIECTB, KOHIICHTPAITUH
pearupyromnmx BemeCTB, TEMIIEPATYPhl U IJIOLIAAN
PEaKIMOHHOW TOBEPXHOCTH. TeIIoBbIe 3P PEKTHI
XUMHUYECKUX peakinii. JK30- U SHIOTEPMUUYECKUE, PEAKITHIH.
OOpaTuMoCTh peakiyii. XUMUYECKOE PABHOBECHE U €0
CMEIIEHHUE MOJT JCHCTBUEM Pa3IMIHBIX (PAKTOPOB
(KOHIIEHTpAIMsI pearcHTOB WK MPOIyKTOB PEaKIINH,
JIaBJIeHUE, TeMITepaTypa) JUIsl CO3/IaHUsI ONTHMAIIbHBIX
YCJIOBHI MPOTEKAHMSI XUMUIECKUX mporieccoB. [Ipuammm Jle
IIlaTense

[Mpaktuueckue 3ansatus Ne 12. «CKopocTh peakuum.

Pemenne npakTuko-opueHTUPOBAHHBIX 3a/laHUI HA aHAIIU3
(hakTOpOB, BIAUSIOIINX HA U3MEHEHNE CKOPOCTH XUMHUECKOM
peakuuy, B T.9. C MO3ULUI SKOJOTHYECKH IIeTIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYIIOBOM JCATEIBHOCTH B IIETSAX
COXPaHEHUs CBOETO 370POBbs M OKPY’KaOIEeN TPUPOIHON
cpenpl. Penienre npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npumeHeHue npuHuuna Jle- latenbe 1y1st HAX0XIAESHUS
HalpaBJIeHHUs CMEILEHUs] paBHOBECUS XUMUYECKOH peaKiu u
aHaym3 (PaKTOPOB, BIUSIONIUX HA CMEIICHHE XUMUYECKOTO
paBHOBecus

Pasznexn 6.

PactBops!

Tema 6.1. Ilouarue o
pacTBopax

Copepxanue

OK 01 OK 02
OK 07 1K
44.

Teopetuueckoe o0yueHue

Pazpnen, tema

Copep:xanue y4eOHOro MaTepuaja M NPaAKTHYECKHX
3aHATHI

Yacel

Komnerennu
"

PacTBopenue kak pu3nko-xuMuieckuid pouecc. PactBopsl.
Crioco0OBI IPUTOTOBIICHUS PACTBOPOB. PacTBOPHMOCTS.
MaccoBast 10151 pacTBOpPEHHOTO BeniecTBa. CMbICT
noka3zaTesisi IpeAebHO A0IMYCTUMON KOHLUEHTPALH U ero
WCIIOJIB30BAHUE B OLIEHKE YKOJIOTHYECKOI O€30MacHOCTH.
[TpaBuina 5K0IOTHYECKH LIEIeCO00Pa3HOro MOBEACHUS B OBITY
U TPYAOBOH EATEIHHOCTH B [ENIX COXPAHEHHS CBOCTO
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Paspnen, tema Copep:xanue y4eOHOr0 MaTepuaja M NPAKTHYECKHX Yacer KoMmnerenu
3aHATHH U
3/10pPOBbSI U OKPY KAIOLIEH NPUPOTHON CpEbl; OMTACHOCTh
BO3/ICHCTBUS Ha )KUBBIC OPTaHU3MBI ONIPEACICHHBIX BEIIECTB.
Pemnienne npakTHKO-OpUEHTHPOBAHHBIX PACUCTHBIX 3aJAaHHHA
Ha PacTBOPBI, UCIIOJIB3YEMbIE B OBITOBON 1
TIPOM3BOACTBECHHON JAEATEILHOCTH YEIIOBEKA
[Ipaktuyeckue 3ausatus Ne 13. «IlpuroroBnenue pactsopa». |2
[IpuroroBiieHue pacTBOPOB 3aaHHOM (MaccoBoi, %) 2
KOHIIEHTPANUH (C MPaKTUKO- OPHEHTHPOBAHHBIMHU
BOMPOCAMH) U OTIPECICHNUE CPeabl BOJHBIX PACTBOPOB.
Pemrenne 3a1a4 Ha MPUTOTOBIICHUE PACTBOPOB
IIpodeccronansao-0
PUEHTUPOBAaHHOE
conep KaHme
(comepxkanue
MIPUKIIATHOTO
MOYJIs)
Pazpnen 7. XuMmus B ObITY U TPOU3BOICTBEHHON IEATENBHOCTH YeJIoBeKa | 6 OK 01 OK 02
OK 04 OK 07
[IK 4.4.
Tema 7.1. Hoseitmme | Conepxanue 6
TOCTIDKSHUS
XMMHUYECKON HAYKU U
XUMHUYECKON
TEXHOJIOTHH.
Teopetnueckoe o0yueHue 4
Ponp xuMuu B 00eCTIeYeHUH IKOJIOTTICCKOM, 2

SHEPreTUYECKON U MUIIEBOI 0€301MacHOCTH, Pa3BUTHH
MeuIuHbL [IpaBuia moucka u aHajim3a XUMUYECKOM
HHGPOPMAIIMH U3 PA3TUIHBIX UCTOYHUKOB (HaydHas U
y4eOHO-HayqHas! TUTEpaTypa

HNurtepHer)

CpeacTBa MaccoBol HH(OPMALHH, CeTh

IIpaxTuueckue 3ansarus Nel4 «IIpumenenue
XMMUYECKUX BELIECTB M TEXHOIOTuil B Moeit
Oyaymiel mpodhecCHOHATLHON JIESATEITEHOCTI).

ITouck u aHamu3 KEHCOB O IPUMEHEHUN XUMUUYECKUX | 2
BEIIECTB U TEXHOJIOTHH C yueToM OyayIeit
podeccHoHaTbHON JeATEIFHOCTH 10 TEMaM:
Ba)KHEWIIIME CTPOUTEIbHBIE MATEPUAIIbI,
KOHCTPYKLMOHHBIE MaTepUallbl, KPaCKH, CTEKJIO,
KepaMHKa, MaTepuallbl Ul JIEKTPOHUKHY,
HAaHOMAaTEPHUAJIbl, TEKCTUIIbHBIE BOJIOKHA, UCTOYHUKH
SHEPIHH, OPraHNIeCKHe ¥ MUHEPATbHBIE yI0OPEHUS,
JICKapCTBEHHBIC BEIECTBA, OBITOBAS XUMHUS. 3alUTa!
IIpencrasneHue pe3yabTaTOB PELICHUS KEHCOB B
(hopMe MUHU-TO0KIa/a C TIpe3eHTauei

O06001eHEe U TOBTOPEHHUE.

ITpoMeskyTOYHAast ATTECTALHS [0 TUCIHILINHE
(muddepeHIMpOBaHHBIN 3a4eT)
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cpeAcTBAa MaccoBoi nHpopManuu, ceTh
HNuTtepHer)

Bcero 78

3. YCJOBUA PEAJIN3AIIMU YYEBHOM TUCIHUIIIAHBI

3.1. Jlns peanuzanuu NporpaMMmbl y4eOHOW JUCIMIUIMHBI JOJDKHBI OBITH IPEAyCMOTPEHBI
CleAyIouIe crenuanbiple nomerienus: Kabuner «XuMUW» OCHALCHHBIM 00OpYZOBaHHEM:
Ob6opynoBanue yueOHOro KabWHETa CTOJ mpenojasareis — 1 mT., cTys npenogasarens — 1 mrT.,
CTOJI YYEHUYECKUI ABYXMECTHBIA — 15 mT., cTyn yuyeHudeckuii — 30 mrT., 1€MOHCTPALIMOHHBIN
ctoin — 1 mr., BRITSOKHONM mikad- lmr., mkad i xpaHeHus ydeOHbIX mocobuid — 1 mT., Jocka
KjaccHas — | mT., MyIbTUMEIUHHBIN npoekTop— 1 mrT., HOyTOyK - lmT. CpenctBa oOyueHHs:
nHpOPMALMOHHO-TeMaTHYeCKUil cTeHa «CoBpeMeHHas MepHOAMYecKas CHCTEMa XUMHYECKUX
anementoB  J[.M.MengeneeBa» - 2 mT., HHGOPMAIMOHHO-TEMAaTHUECKUH  CTEH
«DNEKTPOXUMHUYECKUN DSl HANPSHKCHUH METaIoB» - 1 MT., HHPOPMALMOHHO-TEMaTHYECKHH
cTeH] «PacTBOPUMOCTh KHCIOT OCHOBaHHMH M cojieil B Boge»- lmrt., «HedTh M mpoaykTsl ee
nepepaboTku» - 1 mT., HA0Op XMMHUYECKON MOCYIbl U MPUHAAICIKHOCTEH s 1aOOpaTOPHBIX
pabor mo xumuu - 10 mT., TpyOka razoorBomHas - 10 mr., cnuproBka— 10 1mT., nuana
dapdoposas— 10mr., ctynka— 10mT., npeqmeTasl— 10 mT., cTekisHHAas manouka (monas) — 10
IIT., ITaTuB — 10 1T,

3.2. UndopmanuonHoe odecrnieyeHne

1. I'abpuensn O.C. Xumust 1u1st npodeccuii U criennaabHOCTENH TEXHUYECKOro Mpodus : yueOHUK
JUTSL CTY. yupekaenuid cpef. npod. oopazoBanus / O.C.I'abpuensa, U.I".OctpoymoB. — 4-e usn.,
crep. — M. : M3narenbckuii neHTp «Akanemus», 2021. — 272 c.

2. Pocun, U. B. Xumus: yueonuk u 3amaunuk st CI1O / U. B. Pocun, JI. . Tomuna, C. H.
ConoBbeB. - MockBa: HOpaiit, 2021. — 420 c. - ISBN 978-5-9916-6011-2. - URL:
https://www.biblio-online.ru/viewer/himiya-uchebnik-i-zadachnik-433742#page/2- TexcrT:
3JIEKTPOHHBIMN.

3. 3aiines, O. C. Xumus. JIabopaTopHbIil MpakTUKYM U cOOpHHK 3aaa4: yueoHoe mocoodue / O. C.
3aiieB. — MockBa: IOpaiit, 2021. — 202 c. - ISBN 978-5-9916-8746-1. - URL:
https://www.biblio-online.ru/viewer/himiya-laboratornyy-praktikum-i-sbornik-
zadach437379%page/2 - TexcT: 3NeKTPOHHBIN.

4. T'nunka, JI. H. O6mas xumus. Ilpaktukym: yuedbnoe mocodue mis CIIO / JI. H. I'munka.—
Mocksa:  FOpaiit, 2021. — 248 c. - [ISBN 978-5-534-09180-9. - URL:
https://www.biblioonline.ru/viewer/obschaya-himiya-praktikum-427370#page/2- Tekcr:
3JIEKTPOHHBIMN.

5. Jleonoga, I'. I'. Xumus : yue6Hoe nocobue / I'. I'. JleonoBa. — Cankt- IlerepOypr : Jlans,
2022. — 208 c. baunor, JI. H. Xumus : ydeOHUK I cpemHero mMnpodecCHOHATBHOTO
obpazosanus / JI. H. biunos, U. JI. Ilepdunosa, T. B. CokonoBa. — 2-e u3n., crep.— CaHKT-
[TerepOypr : Jlanp, 2021. — 260 c.

6. Eropos, B. B. O6mas xumus : yueOHUK JIJIsl CpeiHEro npodeccruoHanbHoro oopasosanus / B.
B. EropoB. — Cankrt-Ilerepoypr : Jlans, 2022. — 192 c.

7. Tlpecc, U. A.OOmass xumusi : ydeOHOe MocoOue i CpPeAHEro MNPOPECCHOHATBHOIO
obpazosanus / U. A. Tlpecc. — Canxkrt-Ilerepoypr : Jlanb, 2021. — 496 c.

8. llleromuxuna H. A. O6mas xumus. Yuebnuk. CI1O / H.A. llleronuxuna —Cankr- [lerepOypr
: Jlanp, 2021. — 164 c.
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9. [Ty3akos, C. A. Xumus. 11 knacc : yue6. 11t o6meo0pa3oBart. opraHU3alui ;: yriyo. YpoBeHb
/ C. A. Ily3akos, H. B. Mamauna, B.A. ITonikoB. — 2- e u3a. — M. : IIpocBemenue, 2020. — 320 c.

10. T'a6puensa O.C. Xumus: yueO. mans ctya. npod. yued. 3aBenennit / O.C.I'abpuensn, N.I'.
OctpoymoB. — M., 2016.- 256 c.

11. T'abpuensn, O. C., JIsicoBa, I'. I'. Xumus: kHuTra 1 IpEnogaBaTelis: y4ae0.-MeTo 1. Iocooue.
— M. Axagemus, 2012. - 332 c.

12. Hukonbckuii, A. b. Xumus : y4eOHUK W MPAKTHUKyM IJIsi CpeaHero mpodeccHOoHaTbHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e m3., nepepad. u gon. — Mocksa :
MznarensctBo FOpaiit, 2020. — 507 c. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-
534-01209-5. — URL : https://urait.ru/bcode/452591

13. Ananutudeckast XuMus: ydyeOHoe mocodue Juisi cpeHero npodeccHoHaIbHOro 00pa3oBaHus /
A. W. Anapnes, I'. K. Jlynenko, T. I1. Anexcanapona, A. A. KazakoBa. — 2-¢ u3J., UCIIP. U JOII.
— Mocksa : UznarensctBo FOpaiit, 2020. — 107 c¢. — (IlpodeccnonanpHoe oOpa3zoBaHue). —
ISBN 978-5-534- 07838-1. — URL : https://urait.ru/bcode/453609

14. boromonoga, 1. B. Heoprannueckas xumus: yaeonoe nocooue / U.B. boromosnosa. - MockBa
: IHOPA-M, 2020. - 336 c. : un. - (IIPO®Unsp). - ISBN 978-5- 98281-187-5. - Tekcr :
anekTpoHHbIN.- URL: https://znanium.com/catalog/product/1061490

15. AnekcannpoBa, D. A. Heopranudeckas xumus. TeopeTHUEeCKHE OCHOBBI M JIAOOPATOPHBIN
NpakTUKyM: yueOHuK / OD. A. AnekcanapoBa. — 3-¢ usg., crep. — Cankr-IlerepOypr: Jlanp,
2020. — 396 c. — ISBN 978-5-8114-3473-2. — TekcT : dneKTpOHHBIN // JIaHb : 3JIEKTPOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/130569

16. Yepnuxona H. 0., Memepsikoa E. B. Pemaem 3agaun mo XUMHM CaMOCTOSITEIIBHO: Y4eOHOE
nocobue / H. 1O. YepHukora, E. B. MemepsikoBa — Cankt-IletepOypr: Jlans, 2022. — 328 c.

17. Pe3nukoB B. A. COOpHUK yIpa)XHEHUH U 3a]1a4 TI0 OPTaHMYECKOM XUMHUH: YIeOHOe rmocodue /
B.A. Pe3nukoB — Cankrt-IletepOypr: Jlans, 2021. — 226 c.

18. Kanyctuna A. A., Xampuenko U. I'., JIubano B. B. O0mas u HeopraHudeckas XHMHS.
[Ipaktukym / A. A. Kanyctuna, U. I'. Xansuenko, B. B. .JIu6anoB — CankTt-IleTtepOypr : Jlans,
2020. — 152 c.

19. 'onuapos E. I'., Kongpammun B. 1O., XoBu A. M. OcHoBBI 00111e#i XUMUH: yaeOHOE 1mocodue
/ E.T. T'onuapos u 1p. mox pen. H.B. CronspoBa — Cankr- [letepOypr : Jlans, 2020. — 464 c.

20. Anekcunckuii, B. H. 3anmMarenpHble OnbITH IO XUMUH. - M.: Axkagemus, 2010 - 215 c.

21. AxmeroB, H. C. AkTyanbHble BOIPOCHl HEOpranudeckon xumuu. -M.: Akagemus, 2010 - 156
c.

22. Jlaitneko, B. M. Kak Hay4yuTh NIKOJBHUKOB peIIaTh 3a7a4yM MO OPraHUYECKOW XuMuu - M.:
IIpocsenienue, 2011 - 230 c.

23. 3yeBa, M. B. OOyueHue ydamuxcsi IpUMEHEHUIO 3HaHWN mo xumuu - M.: [IpocBenieHue,
2011 -210c.

24. JIuncon, U. A. Tlouemy u kak uayt xumudeckue peakuuu- M.: MUPOC, 2010 -110 c.
25. CopokuH, B. B., 3omotaukos, J. I'. Xumuu B Tectax. - CI10.: Xumus, 2012- 95 c.
26. Tpetbskos, 10. J1. CnpaBounsie MaTepuaisl mo xuMmuu. - M.: [Ipocsemnienne, 2010 - 320 c.

27. lllakukoBa, JI. M. TBopuecTBO Ha MPAKTUYECKUX 3aHATUIX MO XUMHH. -M.: Akanemus, 2010 -
84 c. 24. hemi.wallstru - «Xumusga. OOpa3oBaTeNbHBIH CaWT IS IIKOJBHUKOBY 25.
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www.alhimikov.net - OOpa3oBaTeNbHBIA CANT JUIsl MIKOJIBHUKOB chem.msu.su - DJIeKTpOHHAs
oubnoTeka mo xumMuu 26. www.enauki.ru - UaTepHeT-U31aHMe A1 yuuTenei «EcTecTBeHHBIC
Haykm» 27. lseptember.ru - Metonuueckas razera "IlepBoe centsops" 28. hvsh.ru - XKypnan
«Xumust B mkone»  29. www.hijru/ -  Kypwan «Xumms wu  xusHb»  30.
chemistry-chemists.com/index.html - DnexTpoHHBIA KypHalT «XUMHKH | XuMmus» 3.
.https://foxford.ru/wiki/himiya - ®okcdopza. YueOHUK 110 XUMUU

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMUSI
YYEBHO! JUCLUILIUHBI

Oo6masi/mpodeccuoHAILHAST KOMIIETEHIIHUSI Pa3nea/Tema Tun oueHoYHbIX MePONPUSITHIA

OK 01. Beioupats criocoObI perieHus 3a1ay Tema 1.1-1.7 Tema TectupoBanue Y CTHBIN 0npoC
mpodecCHOHANBHON AeATEIbHOCTH TpUMeHUTeNbHO | 2.1, 2.2 Tema 3.1 Pemenne pacu€THbIX 33134

K Pa3TUIHBIM KOHTEKCTaM Tema 4.1 Tema Habmronenue 3a Xonom

5.1-5.4 Tema 6.1 BBITIOJIHEHUS IPAKTUKO-

Tema 7.1 Tema 8.1 OPHUEHTHPOBAHHBIX 3a1aHUN
[IpencraBnenune pe3yabTaToB
MPAKTUYECKUX U TaOOpaTOPHBIX
pabor [IpoBeneHre XUMUIECKOTO
dKCIiepuMeHTa BeInonHeHne
KOHTPOJBHBIX paboT 1Mo pa3aenam
JucIMIIMHbL OLeHKa
CaMOCTOSTEIHHO BBITOJTHEHHBIX
3a/laHni 3amuTa peneHust Kenc-
3a1a4 (C yaeToM Oymaymiei
poheCCHOHAIBHOM
JiesITeNnbHOCTH ) BhinosiHenue
3aJaHUi IPOMEKYTOUHOM
aTTecTallu

OK 02. Ucnionp30BaTh COBpEMEHHBIE CPEICTBA Tema 1.2,1.4,1.6,1.7
MIOWCKa, aHAJIM3a ¥ HHTepIpeTanun nHpopmaru, u | Tema 2.1, 2.2 Tema
“H(OPMAIIMOHHBIE TEXHOJIOTHH JIJISI BEITIOTHEHUS 4.1,4.2 Tema 5.2-5.4

3aJ1a4 POeCCHOHATLHON ACSITEITPHOCTH Tema 6.1 Tema 7.1
Tema 8.1

OK 04. D¢ hexkTHBHO B3aUMOICHCTBOBATE U Tema 1.7 Tema 2.1,

paboTaTh B KOJUICKTHBE U KOMaH/IC 22Temad.1,4.2

Tema 5.2-5.4 Tema
6.1 Tema 7.1 Tema 8.1

OK 07. ConeiicTBoBaTh coXpaHeHuIo okpyskatomeid | Tema 1.7 Tema 5.1
CpeJibl, pecypcocOepekeHHI0, TPUMEHSITh 3HAHUS Tema 8.1

00 N3MEHCHHUH KIIMMATa, IPUHIIAITBI OSPEKITUBOTO
MIPOU3BOACTBA, 3PPEKTUBHO IeICTBOBATH B
YpEe3BBIYANHBIX CUTYaIHsIX

I1K 4.4. CoznaBats BU3yasbHBIC 3((EKTHI B Tema 1.1-1.7 Tema
COOTBETCTBUU C TEXHUYECKUM 3aJIaHUEM. 2.1,2.2 Tema 3.1
Tema 4.1

Tema 5.1-5.4 Tema 6.1 Tema 7.1 Tema 8.1
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