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1. O0masi xapakrepucTuka padoydeil nporpaMmmbl 0011e00pa3oBaTeIbHOM
AUCHMILIMHBI «XUMHD)

1.1. MecTo AUCUMILIMHBI B CTPYKType OCHOBHOH 00pa3oBaTeIbLHOM
NPOrpamMMBbl:
OoOueoOpa3oBaTenpHas AUCUUIUIMHA «XUMUS» SBISETCS 00S3aTEIbHOM YacThIO
00111e00pa30BaTEIbHOIO LUKIIA OCHOBHOM 00pa30BaTeIbHON IPOrPaMMBbl CPETHETO
npodeccruonansHoro odpaszoBanus B cooTBeTcTBHH ¢ PI'OC 1o crnenuaibHOCTH
23.02.04 TexHuyeckas 3KCIUTyaTalus MOABEMHO-TPAHCHOPTHBIX, CTPOUTEIBHBIX,
JOPOKHBIX MAIIMH U 000pYyI0BaHUA (ITO OTPACIISIM).

1.2. He.]'ll/l ! IVIAHUPYEMbBIE PE3YJIbTAThI OCBOCHUA NTUCIHUIIJIMHBI:

1.2.1. Ilesb 001me00pa3oBaTeIbHOM AN CHUTIIHHBI
Hens quctunianabl « XuMusy: GOpMUPOBAHUE Y CTYACHTOB MPEICTABICHUS O

XUMHYECKOM COCT&BHHIOIL[GIZ GCTGCTBGHHO-HaquOﬁ KapTHHbBI MHPad KaK OCHOBBI
IIPUHATHA peIHeHI/Iﬁ B JKH3HCHHBIX MW  IIPOU3BOACTBCHHBLIX  CHUTYallUAX,
OTBCTCTBCHHOI'O ITIOBCACHUA B HpHpOIIHOﬁ cpeac.

1.2.2. Ilnanmpyemble Ppe3yJabTaTbl OCBOCHHS 00mIe00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Ocoboe 3HaueHne AUCIUILUIMHA UMeeT TIpu GpopMupoBaHuu U pazsutuu OK
u I1K.



Koan

IInanupyemble pe3yJibTaTbl OCBOCHUSI M CIUIITTHHBI

HAaNMEHOBAaHHeE
(popmupyembix Oo0mrue JducuunjmHapHble
KOMIIeTeHIIU i
OK 01. B yacTu Tpya10BOr0 BOCHUTAHUS: - BJIaJICTh CUCTEMON XUMHUYCCKHUX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOITOJIATAIOIINE
Bri6upath - TOTOBHOCTh K TpPYyAy, OCO3HaHWE IICHHOCTH | MOHATHA (XMMHYECKHH DJIEMEHT, aToOM, JJIEKTpOHHAas 000joYKka aroma, s-, p-, d-
CII0COOBI MacTepCcTBa, TPYIOTI00HE; 3JIEKTPOHHBIE opOuTanm aTOMOB, HOH, MOJIEKYIIa, BaJIEHTHOCTD,
perieHus 3a1a4q - TOTOBHOCTD K aKTUBHOMU NEATCILHOCTH | 3JICKTPOOTPHUIIATEIEHOCTb, CTEIEHb OKHCICHWS, XUMHYecKas CBs3b, MOJIb,
Mpo(eCcCUOHANbh | TEXHOJIOTUYECKOW ¥ COLMAIBHON HAMpPaBICHHOCTH, | MOJIAPHAs Macca, MOJSPHBIA 00bEM, YIJICPOJHBIA CKeleT, (YHKIMOHAIbHAS
HOH CHOCOOHOCTh ~ MHHWIIMMPOBATh,  IUIAHWPOBATh W | TPYyMNIA, paaudkal, M30MEpHs, W30MEphl, TOMOJOTHYECKHA psA, TOMOJOTH,
JESITEIIbHOCTH CaMOCTOSITEITFHO BBHITTONHATE TaKYIO JIESTENFHOCTD; YTIIEBOOPOABI, KHCIOPOA- W a30TCOAEpIKAIUE COCIWHEHHS, OWOIOTHYECKH
MPUMEHUTENIBHO | - UHTEPEC K Pa3INYHBIM chepaM NpoPecCHOHANLHON | aKTUBHBIC BEIIECTBA (YIJICBOJIBI, XKUPHI, OCIKH), MOHOMED, MOJIUMED, CTPYKTYPHOE
Kpa3J’II/I‘IHI>IM ACATCIIBHOCTU, 3BCHO, BI)ICOKOMOJ]CKyJDlpHBIe COCOUHCHMUA, KpI/ICTaJ'IJ'II/I‘ICCKaH pemeTKa, THUIIBI
KOHTEKCTaM Osaagenue YHHBeEpPCaJIbHbIMH Y4eOHBIMU | XUMHYECKHX peaxiuit (OKHCTHTETEHO-BOCCTAHOBUTEILHEIC, 9K30-U
NMO3HABATEILHBIMH HeHCTBHSAIMH: SHJOTEPMUYECKHE, pEaKIMd HOHHOrO oOMeHa), pPacTBOP,  SJICKTPOJIUTHI,

a) 0a30BbIe JOrHYecKHue JeiicTBUA.
- CaMOCTOATENBHO (hOPMYINPOBATH U aKTyalIM3UPOBAThH
mpo0JieMy, pacCMaTpHUBATh €€ BCECTOPOHHE;

- YCTaHaBHI/IBaTI) CyHIeCTBCHHLIﬁ HpI/I3HaK NI
OCHOBAaHHWS JJs CpPaBHCHWS, KiIAacCU(PHUKANMU WU
000011IeHNS;

- OmpeneNiATh  LENH  JCATEIBHOCTH,  3a/1aBaTh

rapaMeTpsl U KPUTEPUH UX JOCTIKECHUS,

- BBIABISTH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS B
paccMaTpuBaeMbIX SBICHUSIX;

- BHOCUTH KOPPCKTUBBI B ACATCIBHOCTb, OLICHUBATDH
COOTBETCTBHE PE3yJIbTATOB IIENSIM, OLIEHUBATh PUCKU
TTOCIICICTBHI IEATEIHHOCTH;

- pPas3sBUBATb KPEATUBHOC MBIINUICHHUC IIPpU PCHICHUHN
JKU3HEHHBIX MTPOOJIEM

0) 0a3oBbIE HCCIEI0BATEIbCKHE TeHCTBUA:

- BJAJIeTh HAaBBIKAMHU YYeOHO-HCCIICOBATEIbCKON H
HpOCKTHOﬁ ACATCIIBHOCTH, HaBbIKaMH pPa3pCliCHUA
npodiem;

-  BBUSIBISITH NPUYUHHO-CICACTBEHHBIE CBSI3U U
AKTyaJIM3upoOBaTh 3aaady, BbIABUI'aTb THUIIOTE3Y €€
peuIeHusl, HaXOQUTh apryMeHTBl JUIsl JOKa3aTeNnbCTBa
CBOHUX YTBEpXICHUI, 3a]]aBaTh MapaMeTPbl U KPUTEPUU

HEAJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XWMHUYECKOH peakInd, XHUMHUYECKOE DPAaBHOBECHE), TEOPUU M 3aKOHBI
(Teopuss XUMHYECKOTO CTPOSHHUSI opraHmdeckux BemectB A.M. bytieposa, Teopus
3JIEKTPOJUTUYECKON JHccounanuu, nepuoanyueckuit 3akod J[.M. Menneneesa,
3aKOH COXPAaHEHWS MaccChl), 3aKOHOMEPHOCTH, CHMBOIWYECKHHA S3BIK XUMHH,
(bakTOIOTHYECKNE CBENEHHSI O CBOWCTBaX, COCTaBe, MOJIYYCHHH U Oe30macHOM
HMCHOJb30BAaHUN BaKHEHIIIMX HCOPraHUYCCKUX W OPraHnvdeCKUX BEIICCTB B 6LITy u
MIPaKTHYECKOI IeATeIbHOCTH YeJI0BEKa;

- YMETb BBISBJISATH XapaKTEPHbIE MPU3HAKK W B3aUMOCBSI3b HU3YUYECHHBIX HOHSITHM,
NPUMEHATh COOTBETCTBYIOIIME IOHATHUS MPU OINUCAHUUM CTPOCHHUS U CBOICTB
HCOPTraHWYCCKUX W OPraHnd4eCKuUX BCHICCTB U HX npeBpameHI/H‘/'I; BBISIBIISATH
B3aUMOCBSI3b XUMHUYECKUX 3HAHUI C MNOHATUSAMU WU NIPEACTABICHUSMU APYTUX
€CTECTBEHHOHAYYHBIX MIPEIMETOB;

- YMCTh UCIIOJIb30BaTh HAMMCHOBAHUA XUMHWYCCKUX COGJJ;I/IHGHI/Iﬁ MCXKAYHAPOIHOT'O
CO103a TEOPETUUYECKON U MPUKIATHON XUMUHU U TPUBHUAIIbHbIE HA3BAHUS BAXKHEHIIINX
BeIIEeCTB (ITWIICH, alleTiIeH, TIUIeprH, PeHol, popMambIeTHa, YKCyCHas KUCIIOTa,
[JIMUWH, YrapHbId ras3, YIJI€KHCIIbIA a3, aMMHUaK, raiieHas U3BECTb, HerauieHas
M3BECTb, NMHUTHEBAas COJMA M JPYTUX), COCTaBIATH (POPMYNBI HEOPTaHMYECKUX U
OpPraHUYECKUX BELIECTB, YPaBHEHUS] XMMHUUYECKUX pEaKkuid, OOBSICHATh UX CMBICT,
MIOATBEP)KJAATh XapaKTEPHbIE XMMHUYECKUE CBOICTBA BEIIECTB COOTBETCTBYIOIIMMU
OKCIICPpUMEHTAMH U 3alIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKUX peaKuHﬁ;

- YMEThb YCTaHaBIMBATh MPHHAUIEKHOCTh HW3YYECHHBIX HEOPTaHUYECKHX |
OpPraHMYECKUX BELIECTB K ONPEJENEHHBIM KJaccaM M TIpynnaM COEOUHEHHUH,




penieHus;

- QHAJIM3UPOBATH MOJYYCHHBIC B XOJIE PEIICHUS 33a]aun
pe3yIbTaTHI, KPUTHYECKH OIICHHUBATh 170
JIOCTOBEPHOCTD, MPOTHO3MPOBATh W3MEHEHHE B HOBBIX
YCIIOBHSIX;

- YMEeThb MEpPEHOCUTHh 3HAaHUS B TO3HABATEJIbHYIO U
MIPAKTUYECKYI0 001aCTH KHU3HEACITEIbHOCTH;
- yMeTh MHTEIpUpOBaTh 3HaHUA U3

MpeaMETHBIX 001acTeid;

- BBIJBUTaTh HOBbIE HJEH, IpeAaraTb OpUTrHHAIbHbIE
MOJXO/BI U PEILICHHUS;

- CHOCOOHOCTH UX MCIIOJIb30BaHMS B IO3HABATEIBHON U
COLIMAJIBHON IPAKTUKE

Pa3HBIX

XapaKTepu30BaTh WX COCTaB M Ba)KHEHIIME CBOWCTBA; OMpPENENiATh BUIBI
XUMHUYECKUX CBsi3el (KOBaJIGHTHasl, MOHHAs, METa/UTM4ecKas, BOJIOPOJHAs), THUIIBI
KPUCTAIUITMYECKUX PEIIETOK BEIIECTB; KIaCCU(PHUITPOBATh XUMHUECKHE PEAKIINH;

- ctopmupoBath MIPEJICTABIICHHUS: 0 XUMHYECKOHN COCTaBIISIFOIIEN
€CTECTBEHHOHAYYHON KapTUHBI MHUpA, POJIM XUMHUU B [MO3HAHUU SIBICHUN TIPUPOJIEI,
B (opMHpOBaHMM MBIIUICHUS W KYyJIbTYpPhl JHYHOCTH, €€ (PYHKIMOHAIHLHOU
TPaMOTHOCTH, HEOOXOAMMOM ISl pEeIIeHUs] MPaKTUYECKUX 3a7ad M IKOJIOTHYECKU
000CHOBAaHHOTO OTHOLIECHHS K CBOEMY 3JJOPOBBIO M IIPUPOAHOH CPEAE;

- yMETh MPOBOJUTH pPACYEThHl IO XUMUYCCKHMM (OpMyJiaM H ypaBHECHUSIM
XUMHYECKAX peaxiuit c WCTIONTb30BaHUEM (m3nIecKux BEJIMYHH,
XapaKTepU3yIOINX BEMIECTBA C KOJIMYECTBEHHONH CTOPOHBI: MAacChl, OO0BeMa
(HOpMasTbHBIC YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; KCIIOJIB30BAaTh CHCTEMHBIC
XUMHUYECKAE 3HAHUS I TPHHATHS pPEmeHHHd B KOHKPETHBIX JKH3HEHHBIX
CUTYaIMsIX, CBI3aHHBIX C BENIECTBAMH U UX IPUMEHEHHEM

OK 02.
Hcnons3oBath
COBpPEMEHHBIE
cpeacrtsa
MONCKa, aHAIIN3a
u
UHTEPIPETALIN
WHpOpPMALIUH U
WHPOPMAITMOHH
bI€ TEXHOJIOTUU
1U1s1 BBITIOJTHEHUS
3amaq
npoeccuoHab
HOMU
JeSITeTEHOCTH

B 001acTH IEHHOCTH HAYYHOT'0 O3HAHUSL:

- ¢(hOpMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKl M OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha
JMAJIOTe  KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOETO MECTa B IMOJIUKYJIBTYPHOM MHUPE;

- COBEPLICHCTBOBAHHE SI3BIKOBOM K YHUTATEIbCKOH
KyJbTYphl KakK CpEJICTBA B3aUMOJCHUCTBUS MEKITY
JIOIbMU U ITO3HAHUSA MI/Ipa;

- OCO3HaHHWE IIEHHOCTH HAy4YHOM JesTeIbHOCTH,
TOTOBHOCTh OCYLIECTBIATh HPOEKTHYIO u
HCCIIEIOBATEIbCKYI0 AESITEIbHOCTh WHAMBHUIYAJBHO H
B TpYIIIIE;

Ogaanenune YHHBepCaIbHbIMU yueOHBIMH

NMO3HABATEJLHBIMHU AeHCTBUSIMH:

B) padora ¢ undopmanmei:

- BJAJNeTh HAaBBIKAMHU TMONy4YeHHs WHGOpMAIMU U3
HCTOYHMKOB  Pa3HBIX  THUIOB,  CAaMOCTOSTEIHHO
OCYITIECTBIIATh TIOWCK, AaHAJIN3, CHCTEMATH3aIlui0 |
MHTEPIIPETalui0 WHGOPMAIMH Pa3IMYHBIX BHUIOB H
(hopM npencTaBieHUS;

- CO3/1aBaTh TEKCTHI B Pa3NM4YHBIX (hopMarax ¢ y4yeToMm
Ha3HaYeHWs WHHOpMAIMM W IIENEBOM ayIUTOPUH,
BEIOMpas ONTHMANbHYI0 (DOpMYy TMPENICTABICHUS H

- yMeThb IUIAHUPOBAaTh M BBIMONHATH XUMUYECKHM 3KCHEpUMEHT (TpeBpalleHus
OpraHMYECKUX BEIIECTB NPU HArpeBaHWM, IOSydeHHE 3TWICHAa U H3Y4YEeHHE ero
CBOWCTB, KAa4eCTBEHHbIC PEAKUMU HA AJBICTHIBI, KPaxmaj, YKCYCHYIO KHUCIOTY;
JeHaTypauusi O€NKOB IpU HarpeBaHWM, LBETHBIC PEAKIMU OENKOB; HPOBOAMTH
peakluu MOHHOTO OOMEHa, OIpeNeNsTh CpPedy BOJHBIX pacTBOPOB, KaueCTBEHHBIE
peakuuy Ha cynbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUSI; pelIaTh
JKCIIEpUMEHTANbHBIE 3amaun 1o Temam "Mertamsl" u  "Hemeramnsl") B
COOTBETCTBHH C TIPAaBUJIAMH TEXHUKH 0€30MaCHOCTH MPH 0OpaIeHNH C BEIECTBAMU
n J1abopaTOpHBIM OOOpY/IOBaHHEM; TMPEACTABIATh pPE3yJIbTaThl XHMHUYECKOTO
JKCIepUMeHTa B (OpMe 3allUCH YpPaBHEHHWH COOTBETCTBYIOIIMX pEAKIMHA U
(hopMynHpOBaTh BBIBOBI HA OCHOBE 3TUX PE3YJIbTAaTOB,;

- yMeTh aHATU3UPOBATH XHMHUYECKYI0O HH(POPMAIUIO, TOJyYaeMyH0 H3 pa3HBIX
HUCTOYHUKOB (CPEeACTB MacCOBOM MH(pOpMaIuy, ceTb IHTepHET u npyrue);

- BJIIETh OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHMS BEILECTB M XUMUYECKUX
sIBJICHUH (Ha0JIt0/IcHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHUE);

- yMeThb MPOBOJWTH pacueTbl IO XHMHYECKUM (OpMylIaM | ypaBHEHUSIM
XUMUYECKHUX peakuui c HCTIOJIb30BaHUEM ¢buznueckux BEJIMYMH,
XapaKTepU3YIONIMX BEIIECTBA C KOJIUYECTBEHHOW CTOPOHBL: Macchl, 00beMa
(HOpMasnbHBIE YCIIOBHS) Ta30B, KOJMYECTBAa BEIIECTBA; HCIIOJIBb30BATh CHCTEMHBIE
XUMHUUYECKUE 3HAHUS M1 NPHUHATUSA pPEIIEHWM B KOHKPETHBIX >KM3HEHHBIX
CUTyalUsIX, CBA3aHHBIX C BEIECTBAMM U UX PUMEHEHUEM




BU3yaJIN3allNY;

- OLICHUBATh  JOCTOBEPHOCTD,
nHpOpMAITMH, €€  COOTBETCTBHE
MOPAJIBHO-3THYECKUM HOPMaM;

- WUCMOJIb30BaTh CpEACTBA HHPOPMAIUOHHBIX H
KOMMYHHKAIIMOHHBIX ~ TEXHOJIOTUH B pEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX "
OpTaHU3alMOHHBIX 33/1a4 C COOJIIOJCHUEM TPeOOBaHUM
SPrOHOMHUKH, TEXHHKH 0€30MacHOCTH, TUTHEHBI,
pecypcocOepeKeHus, MPABOBBIX M ITHYECKHX HOPM,
HOPM HH(POPMAITMOHHONW 0€30IIaCHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHUS U 3AILUTHI
nH(popMaIuu, HHOPMAITMOHHONW OE301MacHOCTH
JMYHOCTH;

JICTUTUMHOCTB
IIpaBOBBIM n

OK 04.

Db dexTnBHO
B3aMMOJCHCTBOB
aTh 1 paboTaTth B
KOJIJICKTHBE U
KOMaH/e

- TOTOBHOCTh K CaMOpa3BHUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIaZICHHE HAaBBIKAMHM Y4eOHO-HCCIIEA0BATEIbCKOM,
MPOECKTHOM U COLIMAIBHOMN AESITEIbHOCTH;

Ogaanenue YHHBepcaIbHBIMH
KOMMYHUKATHBHBIMH JACICTBUSIMU:

0) coBMecTHas1 1esITeJIbHOCTD.

- OHMMaTh M  HCIOJB30BaTh
KOMaHHOM M WHAUBUYaJTbHON pabOTHI;
- TpUHMMATh IEeId COBMECTHOM JI€ATENBbHOCTH,
OpPraHHU30BbIBaTh W KOOPJMHHUPOBATH AEWUCTBUA IO €€
JIOCTHKEHHUIO: COCTaBJISITh IUIaH JIEUCTBUM,
pacnpenensiaTe poidd C Y4eTOM MHEHHH Y4YacTHHUKOB
00CYXJIaTh PE3yJIbTaThl COBMECTHOM PabOTHI;

- KOOPJMHHUPOBATh M BBHINOJIHATH PabOTy B YCIIOBHUSX

MIPENMYIIECTBA

peaspbHOr0, BHUPTYAIBHOIO H  KOMOWHHPOBAHHOTO
B3aMOJCHCTBHSI;

- OCYIIIECTBIIATh MO3UTHBHOE CTpPaTErnyecKoe
MOBEJICHUE B PAJIMYHBIX CUTYyalUsAX, MPOSABISTH
TBOPYECTBO U BOOOpaKeHUE, OBITh HMHUITMATUBHBIM
OBiageHue YHUBEPCAIbLHBIMH  PeryJssTHBHBIMU
NeHCTBUSIMU:

I') IPUHSATHE ceOsl M APYTUX JI0eii:
- IPUHUMATh MOTHUBBI U apIYMEHTHI JPYTHUX JIOJEH npu

- yMeThb IUIAHUPOBAaTh M BBIMONHATH XUMUYECKHM 3KCHEpUMEHT (IpeBpalleHus
OpPraHMYCCKUX BCIICCTB IIpW HArpCBaHWM, IMOJYYCHHE OTHUJICHA W U3YUYCHUC €TI0
CBOWCTB, KAa4eCTBEHHbIC PEAKUMU HA AJBICTHIBI, KPaxmaj, YKCYCHYIO KHUCIOTY;
JeHaTypauusi O€NKOB IpW HAarpeBaHWHU, LBETHBIE PEAKIHUU OENKOB; HPOBOAWUTH
peakuuu MOHHOTO OOMEHa, OIpeNessTh Cpedy BOJHBIX PacTBOPOB, KayeCTBEHHBIC
peakuuy Ha cynbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUSI; pelIaTh
JKCIIEpUMEHTANbHBIE 3amaun 1o Temam "Mertamsl" u  "Hemeramnsl") B
COOTBCTCTBUHU C IIpaBUJIaMH TEXHUKHU 0€30IMacHOCTH npu O6paHICHI/II/I C B€UICCTBaAMH
n J1abopaTOpHBIM OOOpPYIOBaHHEM; TMPEACTABIATh pPE3yJIbTaThl XHMHUYECKOTO
JKCIepUMeHTa B (OpMe 3allUCH YpPaBHEHHWH COOTBETCTBYIOIIMX pEAKIMHA U
(hopMynHpoBaTh BEIBOABI HA OCHOBE 3THX PE3yJIbTaTOB




aHaJIM3e Pe3y/IbTaTOB NCATCIbHOCTH;
- MpU3HaBaTh CBOE MPABO W TPABO JIPYTHX IOJeH Ha
OIIIMOKHU;

- pa3BUBAaTh CIIOCOOHOCTH IOHUMATh MUP C ITO3ULHH
JIPYTOro 4eI0BeKa;

OK 07. B 001acTH3K0/10Ir14€CKOr0 BOCIUTAHMS - chopMupoBaTh MIPEICTABIICHUSA: 0 XUMUYECKOU COCTABJISIFOIIICH
CopetictBoBaTh | - C(HOPMHUPOBAHHOCTDb  AIKOJIOTHYECKONW KYyNIBTYPHI, | ECTECTBEHHOHAYYHOW KapTHHBI MUpPA, POJIM XMMHUHU B TTO3HAHHUH SIBJICHUU IPUPOEI,
COXPaHEHUIO MMOHMMaHWE  BIUSHUS  CONHAIHHO-DKOHOMHYECKHX | B (POPMHPOBAHMM MBIIUICHUS W KyIbTYpHl JHYHOCTH, €€ (QYHKINOHAIBEHOU
OKpy>KaroIein MPOIIECCOB HA COCTOSIHUE TPUPOJHOW W COIUAILHOW | IPaMOTHOCTH, HEOOXOJAMMOM JUIsl PEIICHUs MPAaKTUYCCKUX 3a7ad U 3KOJOTHYCCKU
Cpenbl, CpeIbL, OCO3HaHUE TJI00aTBHOTO xXapaktepa | 000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 30POBBIO U IPUPOTHON CperIe;
pecypcocOepexe | IKOIOTHYECKUX MpobIiem; - yMeTh COOIIOaTh TIPaBHUiIa AKOJIOTHIECKH IIeJIecO00pa3HOTo TIOBEJCHUS B OBITY U
HUIO, IPUMEHSATh | - TUIAHUPOBAHWE M OCYIICCTBICHHE JICHCTBUH B | TPYAOBOH ACATEIHHOCTH B LEISIX COXPAHCHHS CBOETO 3JIOPOBbS U OKPYXKAroIIeh
3HaHUS 00 OKpYXKalollle Cpele Ha OCHOBE 3HAaHWS LeNed | IPUPOJHOM CpEnbl; YUYUTHIBATH OIACHOCTH BO3JEHCTBHS HA JKMBBIE OpPraHU3MBbI
W3MEHEHUHN YCTOWYHBOTO Pa3BUTHS YEIIOBEYECTBA; OTIPEIETICHHBIX BEIIECTB, MMOHUMAs CMBICT TOKa3aTels MpeneilbHON IOIMyCTHMOMN
KJIMMara, AKTUBHOE HENPUITUE JEHUCTBUM, MNPUHOCIIIMX BpEHd | KOHLEHTPAIUU
TIPUHITUTIBI OKpY>Karollen cpefe;
OepexKITNBOTO - yMEeHHWe  MPOTHO3MPOBATH  HEOIATONMpPHUATHBIC
MIPOM3BOJICTBA, OKOJIOTHYECKUE  IIOCIEACTBAA  IPEIIPUHAMAEMBIX
3¢ HEKTHBHO NefcTBUN, IpeoTBpalliaTh HX;
NeficTBOBATh B - pacmupeHre OIbITa AEATEIBHOCTH HSKOIOTHYECKON
Ype3BBIYAWHBIX | HANPaBIECHHOCTH;
CUTYyaIHSIX - OBII/ICHUE HABBIKAMHU Y4E€OHO-HCCIIEA0BATEIbCKOM,

MPOEKTHON ¥ COLIMAIIBHOM JIESITEIbHOCTH;
K 1.2 OBunanenue YHHBeEpCaJIbHbIMH y4eOHbIMU | - CQOPMHUPOBAHHOCTb YMEHHS aHAJTM3UPOBATH XUMHUECKYIO HH(OpMAIHIO,
BrimonuaTs NMO3HABATEIbHBIMY JIefiCTBUSAIMH: MOJTy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB,
PEMIaMCHTHBIC - BJIaACTh HaBBIKOM aHalJIn3a XUMHYECKOH | - C(i)OpMI/IpOBaHHOCTL YMCHI/Iﬁ COGJHOJIaTB ImpaBuJia 9KOJIOTHYECKHN
paboThI 10 COCTOBJISIFOIIEH MTPOQecCHOHATEHON IEATEITLHOCTH; [IeJ1€CO00Pa3HOro IOBEACHUS B OBITY W TPYAOBOH JCSITEIBHOCTH B IEJISIX
TEXHHYECKOMY - BJaJICHUE CHUCTEeMOW XHMHYECKHUX 3HAHUH I | COXpaHEHHUS CBOETO 3JI0POBBbS M OKPYXKAIOUIeW NPUPOJHON CpeAbl; YYUTHIBATh
06CJ'Iy)KI/IBaHI/IIO MIPUMCHCHHS B HpO(beCCHOHaHBHOﬁ IOEATCIbHOCTH, OIIaCHOCTH BO3ILeI‘;ICTBH$I Ha XUBBIC OpTraHU3Mbl ONPCACIICHHBIX BCHICCTB, IMOHUMAad
A PEMOHTY - c(hOpMUPOBAHHOCTh YMEHUU BBISBJISTH XapPaKTEPHBIC | CMBICI MOKA3aTEsl MPEACIbHOMN JIOMYCTUMON KOHIICHTPAIIUH;
MOTHEM-HO- MPU3HAKK W B3aUMOCBSI3b W3yYEHHBIX TIOHSTHH,
TPAHCIIOPTHBIX, | MIPUMEHATH COOTBETCTBYIOIINE TTOHSATHS TIPH OIMCAHUH
CTPOUTCIIbHBIX, CTPOCHUA U CBOICTB HEOPraHN4YCCKUX U OPraHn4eCKUxX
JIOPOKHBIX BEUIECTB M HMX NPEBPAICHU; BBISBISATH B3aHMOCBS3b
MaIlvH U XUMHYECKUX 3HAHHUN C TMMOHATUSAMU U TPEJICTABICHUSIMHU
00opyIoBaHHS JPYTIUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;




2. CTpyKTypAa U coaepxkaHue 001eo0pa3oBaTeIbHOM TUCHUIIIMHBI

2.1. O0beM JUCUUILJIMHBI U BUBI Y4e0HO# padoThl

Buna yueOHo# padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUATITIHHBI 78
B T.4.

OcHoBHOe coep:kaHue 72
BT. U..

TEOPETHYECKOE 00yUeHne 34
MPAKTUYECKHUE 3aHATUS 28
nabopaTopHbIC 3aHATHS 10
IIpodeccuoHanbHO-OpHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 4
NMPUKJIAJTHOT0 MOYJIAA)

BT. U..

TEOPETHYECKOE 00yUeHre 2
MPAKTUYECKUE 3aHATUL 2
IMpomexyTounas atrectamus (quddepeHIMPOBaHHBIN 3a4eT) 2




2.2. TemaTH4YeCKHUil IUVIAH U COJAEPKAHNE TUCITUTLINHBI

HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 19COB dopmupyembie
Pa31esioB U TeM J1a00paTOpHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOTYJIb KOMITETeHIHH
1 2 3 4

OcHOBHOE coJepKaHue 72
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 6
Tema 1.1. OcHoBHOe coJep:kaHue 4 OK 01
Crpoenne aToMOB | TeopeTuyeckoe o0y4enue 2
XUMUICCKHX CoBpemenHass MoOJelb CTpoeHHs aromMa. CHMBOIMYECKHN SI3BIK XUMHU. XUMHYECKUN DIICMEHT.
SJICMCHTOB DnektpoHHas KoHpurypanus aroma. Kimaccupukamus XUMHUECKHX 3JEMEHTOB (s-, P-, d-3JeMeHTHI).
fipupoaa BasmeHTHBIC ~ JJIEKTPOHBI.  BalieHTHOCTh.  DIEKTPOHHAsT ~ MPUPOJA  XMMHYCCKOW  CBSI3ML 2
XAMAHCCKON DJeKTPOOTPHUIIATEILHOCTh. BHABI XHMHYECKOW CBsS3M (KOBAJICHTHAs, HWOHHAs, MeETaUTHYecKas,
CBA3N BOJIOPOJIHAs) ¥ CIIOCOOBI €€ 00pa3oBaHUsI

IIpakTHYeckune 3aHATHA 2

Pemienne 3amaHuii Ha UMCMNOJAB30BAHHE XUMHUYECKOM CHMBOJMKM M HA3BaHWM COCIWHEHUH MO

HOMEHKJIATYpE MEXIYHApPOIHOIO COK3a TEOPETHYECKOM W MNPHUKIAIHON XUMHH W TPUBHAIBHBIX

Ha3BaHMH Ul COCTABJEHUS XUMHYECKHX (DOPMYJ IBYXATOMHBIX COEIMHEHUH (OKCHIOB, CYJIb(QHIOB,

THIPHUJIOB | T.I1.) M IPYTUX HEOPraHUYECKUX COCTUHEHHI OTIETbHBIX KIIaCCOB. 2

[IpakTuyecKue 3aanus Ha YCTAHOBIECHUE CBSI3HM MEXKIY CTPOCHHEM aTOMOB XUMHYECKHX DJIEMEHTOB U

HEPHOMYECKAM HU3MEHEHHUEM CBOWCTB XHMHYECKHMX DJIEMEHTOB M UX COEJAMHEHHUH B COOTBETCTBHHU C

nojokeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
Iepuonnueckuii | [IpakTHyecKue 3aHATHS 2 OK 02
3aKOH ¥ TaOnuIa [Meproauueckas cuicTeMa XMMUUECKuX diieMeHToB J. M. Menneneesa. ®u3nueckuii CMBICIT
JA.1. Menneneesa [Tepuoguueckoro 3akona J[.M. Menzeneea. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX

3JIEMEHTOB, 00Pa3yeMbIX MMH ITPOCTHIX M CIOXKHBIX BEIECTB B COOTBETCTBUHM C MOJIOKEHUEM

XMMHYECKOT0 dj1eMenTa B [leproandeckoii cucteMe. MUPOBO33pEHUECKOE U HAYUHOE 3HAUCHHUE

[lepuonnueckoro 3akona /.M. Menneneesa. [Iporunoss .M. MenaeneeBa. OTKpbITHE HOBBIX 5

XUMHUYCCKUX 2JICMCHTOB.

Pemienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JaHUN HA XapaKTepU3aLUI0 XUMUYECKHUX
aneMeHToB «MeTtaumndeckue / HeMeTaNInUYeCKHe CBOMCTBA, JIEKTPOOTPUIIATETEHOCTh XUMHUYECKUX
AJIEMEHTOB B COOTBETCTBHUH C MX AJIEKTPOHHBIM CTPOCHUEM U MOJOKEHUEM B MEPUOANUECKON cUCTEME
xumudeckux ayemenToB J[.M. MeneneeBay
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Pa3znes 2. XumMuyeckue peakunu

12

Tema 2.1. Tunier | OcHOBHOe cojlep:kaHue 6 OK 01
XUMUYECKUX Teopernueckoe o0y4yeHne 2
peakuuii Knaccugukarus v THIIBI XUMHYECKUX PEAKIU C yUacTHEM HeopraHuyeckux BemiecTB. CocTaBiieHue
YpaBHEHMH peakluii COeAMHEHMs], PA3JI0KEHHs, 3aMeIlleHHs], OOMEeHa, B T.4. PEaKI1ii TOpeHus,
OKHCIICHHUS-BOCCTAaHOBJICHHUS.
VYpaBHEeHMsI OKUCIIEHUsI-BOCcCTaHOBIeHHs. CTeneHb okucieHus. OKUCINUTENb U BOCCTAHOBUTEIb. 2
CocraBieHne 1 ypaBHUBAHHE OKUCIUTEbHO-BOCCTAHOBUTENIBHBIX PEAKII METOAOM JIEKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEbHBIC PEAKLIUHU B IPUPOJIE, IPOU3BOICTBEHHBIX IIpoIieccax U
KHU3HEICATSIIbHOCTH OPraHU3MOB
IIpakTHyeckue 3aHATHS 2
KonnyectBeHHble oTHOLIEHUS B XUMUHM. OCHOBHbIE KOJUYECTBEHHbIE 3aKOHBI B XMMUU U PACUYETHI 110
YPaBHEHHSIM XMMHUYECKHX peaknuid. Moyb Kak eJUHHIa KOJMYeCTBA BemecTBa. MolsipHas Macca. 2
3aKOHBI COXPAaHEHMsI MAacChl U SHEPIUH.
IIpakTHYeckune 3aHATHA 2
3akoH ABorazpo. MoiisspHblii 00beM razoB. OTHOCUTENbHAS IJIOTHOCTH ra30B. PacueTsl Mo ypaBHEHUSIM
XMMHUYECKHX PEAKIMHA C MCIIOJIb30BAaHHUEM Macchl, 00beMa (HOpMaJIbHbIE YCJIOBUS) Ta30B, KOJINYECTBA 2
BEIIECTBA
Tema 2.2. OcHoBHOE coaepKaHue 4 OK 01
ONEKTPOITUTHYECKA | TeopeTnyecKoe 0byueHue 2 OK 04
A CCOMMANMA M | Teopus 1eKTpOIMTHYECKOI aucconuanyu. MOHBL. DIEeKTPOIHUTEI, HEXIEKTPOIUTEL. Peakiuy HOHHOrO
MOHHBI 0OMEH oOmena. CocTaBiieHHE peakluii MOHHOTO OOMEHa IMyTeM COCTaBJIEHUS UX TOJHBIX U COKPALIEHHBIX 2
WOHHBIX ypaBHEHHH. KHCIIOTHO-OCHOBHBIE peaknuu. 3alaHusl Ha COCTaBJIEHNE HOHHBIX PEeaKInil
JlaGopaTopHbie 3ansATHSA 2
JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00OPa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB 5
XUMHYecKHuX peakuuil. [IpoBenenue peakiuii HOHHOro oOMeHa, onpeieleHne cpeibl BOAHBIX
pacTBOpOB. 3a/laHNs Ha COCTABICHNE HOHHBIX peaKIni
KouTtpoubHasn
CrpoeHue BeliecTBa U XMMUYECKHE PEAKLIUU 2
padora 1
Paznea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BeLEeCTB 14
Tema 3.1. OcHOBHOe coep:kaHue 4 OK 01
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Knaccudukanus, | Teopermueckoe o0yueHue OK 02
HoMeHKkarypa u  |[Ipenmer Heopranuueckoit xumuu. Kiaccudukanus HeopraHuueckux BemecTs. [IpocTsie u C1oKHbIe
CTpOEHHE BeriecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BEIIECTB (OKCUABL, MIPOKCUIbI, KUCIOTHI, cosn). B3aumocBs3b
HEOPraHMYeCKUX |HEOPTaHUYECKUX BEILECTB. ATPEraTHBIC COCTOSHHUS BEIECTBA
BEIIECTB . Kpucrannuueckue u amopgnsie BeniecTsa. THUITbI KpUCTAJUIMYECKUX PEILIETOK (aTOMHas,
MOJICKYJISIpHAs, HOHHAs, METAJINYECKas). 3aBUCUMOCTh (PU3UUECKUX CBOICTB BEIIECTBA OT THIA
KPUCTAJJIMYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEILECTB OT BUJIA XUMUYECKOU
CBSI3U M TUTIA KPUCTAJUIMYECKOH pemeTku. [IpuunHbpl MHOrooOpasus BEIIeCTB
I[IpakTnyeckue 3aHATHS
HoMmeHkiaTypa HeoOpraHM4ecKHX BEILECTB: Ha3BaHUE BEILIECTBA UCXO/AS U3 UX XUMUYECKOH (POPMYJIbI
WJIM COCTABJIEHUE XUMUYECKON (POPMYIIbI UCXO/s U3 Ha3BaHUS BELIECTBA 10 MEXKIyHAPOIHOU
(MIOITAK) miu TpuBHAIbHOM HOMEHKJIATYpE.
Pemenne mpakTH4ecKuMxX 3alaHUM MO KJIACCH(HUKAIMHM, HOMEHKJIATYpe M XUMHUYECKUM (QopmyliaMm
HEOPraHMYECKUX BEILIECTB Pa3IMYHbIX KJIACCOB (YrapHbIM TIa3, YIVIEKMCIBIA Ta3, aMMHaK, raiieHas
W3BECTh, HETallICHasl U3BECTh, MUTHEBAS COJIA M IPYTUX): HA3bIBATh M COCTABIIATH (DOPMYIIBI XUMUYECKUX
BELIECTB, ONPEAEIATH IPUHAJIEKHOCTD K KIIaccy.
HcTounnkn XumMudeckoi nHpopmarmu (CpecTB MacCOBOM HHOpMAINH, CeTh MIHTepHET U npyTHne).
ITouck nHpopmManuu Mo Ha3BaHUAM, HJIEHTU(UKATOpaM, CTPYKTYPHBIM Gopmysam
Tema 3.2. ®usuko-| OcHOBHOE coepKaHUe OK 01
XUMHYECKHE Teopernueckoe o0y4enue OK 02
CBOHCTBA Meramnel. OOmue Qusndeckne U XMMHYECKHE CBOWCTBA MeTaioB. CrocoObl NOnMydeHHs. 3HaYCHHE
HCOPraHWYCCKUX  |METAJUIOB W HEMETAIJIOB B NPUPOJE M JKU3HEAEATEIBHOCTH 4eJIOBeKa M opranu3mos. Kopposus
BCIICCTB METAJIJIOB: BUJIbI KOPPO3HH, CIOCOOBI 3alIUTHl METAJUIOB OT KOPPO3UU

Hemeramnel. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HEMETaIoB. THIMYHBIE CBOMCTBa
HemetaiuioB [V— VII rpynn. Knaccudukanyst 1 HoMeHkIaTypa coeJMHEHUI HeMeTaoB. KpyroBopoTsl
OMOTE€HHBIX JIEMEHTOB B IIPUPOJE

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEMIECTB (OKCHI0B, TUIPOKCHUIOB, KHCIIOT,
coJiel U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COSTUHEHUN,
BBICHIMX OKCHJIOB U THAPOKCHJIOB

[MpakTuyeckue 3aHATHS

CocraBiieHHEe ypaBHEHHMI XUMHUYECKHX PEAKIUMH C Y4aCcTHEM MPOCTBIX M CIOKHBIX HEOPTraHWYECKHX
BEIIECTB: METAJIOB M HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHMW M aMQOTEpPHBIX T'HAPOKCHAOB; HEOPraHUYECKHX COJIEH,
XapaKTEePU3YIOIUX UX CBOKCTBA.
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Pemenne mpakTUKO-OpUEHTHUPOBAHHBIX TEOPETUUECKHUX 3a/JaHUN Ha CBOWCTBA, COCTaB, MOIYYEHHE U
0e30macHOe UCIMOJIb30BaHUE BAXKHEHIIMX HEOPraHWMYECKHMX BEUIECTB B OBITY M NPAaKTUYECKOH
JESITEIbBHOCTH YeJIOBEKa

Tema 3.3. OcHoBHOe coJep:kaHue 2 OK 01
Unentnduranus | JlabopaTopHbie 3aHATHS 2 OK 02
HCOPraHM4eCKUX | JJaGoparopHas pabora «nenTrduKanus HEOPraHHIECKUX BELECTB. OK 04
BCIICCTB Pemienne skcnepuMEHTAIBHBIX 3aa4 MO XUMHYECKMM CBOMCTBAM METAJUIOB U HEMETAJUIOB, I10

PacCrO3HAaBAHUIO U MOJIIYYEHHUIO COETMHEHUI METAIJIOB U HEMETAILIOB. 2

Wnentudukanyss HEOPraHUYECKUX BEUIECTB C HCIOJIb30BAaHHEM HUX (DU3MKO-XMMUYECKHUX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cynbdar-, kKapOOHAT- U XJIOPHI-

AQHUOHBI, HA KATHOH aMMOHMUSI
KourpoabHnasn N

CBoiicTBa HEOPraHUYECKUX BEILIECTB 2
paborta 2
Pa3nen 4. CTtpoeHue 1 CBOMCTBA OPraHUYECKHUX BelECTB 32
Tema 4.1. OcHOBHOe coiep:KaHue 6 OK 01
Knaccudpukanus, | Teoperuueckoe o0y4enue 2
CTPOCHHUE U IlosiBneHne u pa3BUTHE OPTAaHUYECKOW XUMUH Kak Hayku. IIpenmer oprannueckoi xumun. MecTto u
HOMEHKJIaTypa 3HAUYEHUE OPTraHNYECKOU XMMHMH B CUCTEME €CTECTBEHHBIX HaYK.
OpraHUYECKUX XVMMHYECKOE CTPOEHHE KakK MOPSIOK COECIUHEHHS aTOMOB B MOJIEKYJI€ COIJIaCHO MX BaJICHTHOCTH.
BELIECTB OcHOBHBIE NTOJIOKEHUSI TEOPUM XMMHUUYECKOTO CTPOEHUSI OpraHudeckux coenuHeHuit A.M. bytieposa.

VYriepoaHblii CKeNeT OpPraHWYecKOM MOJEKysbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO

CTpOEHHS MOJIEKYJ. MI30Mepus U U30MepHI. 2

[TonsiTue o QynkunoHanbHoil rpynne. Panukan. IlpuHuunel KiaccM@UKaMu —OpPraHUYECKUX

coeMHeHUN. MexayHapoaHas HOMEHKJIATypa M NPUHLMIBI HOMEHKIATYpbl OpPTraHUYECKHX

coenuaeHuil. [lonstre 00 a3oTcomepXk aluX COCAMHEHHUSX, OWOJIOTHYECKH AaKTHUBHBIX BEIIECTBaX

(yriaeBogax, kupax, Oenkax M Jip.), BBICOKOMOJIEKYJSIPHBIX COEIUHEHHAX (MOHOMEp, MOJIUMeEp,

CTPYKTYpPHOE 3B€HO)

IIpakTHyeckne 3aHATHA 4

Homenknarypa opraHMYecKMX COEIMHEHUN OTAETbHBIX KIIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIE U 5

apoMaTHYECKHE YTIIEBOIOPOAbI, CIUPTHI, (DEHOJIBI, aJIbJIETH Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JP.)

CocTaBiieHHe TIOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYNI OpPraHUYECKHX BEIIECTB OTICIBbHBIX 2

KJIACCOB, HMCIOJIb3YSl MX Ha3BaHUS IO CHUCTEMAaTHMYECKONM M TPUBHAIBHOM HOMEHKJIAaType (ATHIIEH,
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alleTWICH, TIHLEpUH, (eHomd, (opMalbICTHA, YKCYyCHAas KHCIOTa, TIUIMH). Pacdersl mpocreiiiieit
(dhopMyITbI OpraHUYeCKON MOJICKYJIBI, HCXOJIS U3 AJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpPraHUYECKUX
COCIUHECHUI

OcHoBHOe cogepkaHue

18

TeopeTuyeckoe o0yueHue

12

OU3NKO-XMMUYECKHE CBOMCTBA OPTraHUYECKUX COCAMHEHUH OTIENBHBIX KIJIACCOB (OCOOCHHOCTH
KJaccu(UKaluy 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTMYECKUH psia U o01ast popmyiia; n3oMepus;
dbu3HUYECKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHS):

— IpeJesibHbIE YITIEBOAOPOAbI (aJKaHbl M LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
MCTOYHUKOB TEIJIa B IPOMBIIICHHOCTH U ObITYy. CBOWCTBA MPUPOIHBIX YIIIEBOJAOPOIOB, HAXOXKACHUE B
IPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HempelenbHble (QJIKEHbl, aJKUHbl U QJIKaJWEHbl) U apOMATUYECKUE YIJIEBOJOpOAbl. [ opeHue
alleTUICHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'0 IJIAMEHU JJIsl CBAPKU M PE3KU METaJJIOB

— KHCJIOPOCOAEPIKaIINe COeTMHEHHS (CITUPTHI M (PeHOIBI, KapOOHOBBIE KHCIOTHI M A(HPHI, aTbICTH/IbI
U KETOHBI, JKUPBbI, YTIIEBO/BI).

[TpakTHdeckoe TpPUMEHEHWE OHTHICHTIUKONS, imiepuHa, (enona. Ilpumenenune dopmanbaeruia,
aleTanbIeruaa, yKCyCHOM KUCIOTHL. Mbljla Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT. MOIOIIIE CBOWCTBA
MbLIA

— a30TcoJepXKalllie COECOUHEHUs (aMUHBI M aMHUHOKUCIOTHI, Oesku). BblcokoMomeKyssipHble
COEIMHEHUS (CUHTETUYECKHE U OMOJOTrMYE€CKH-aKTUBHBIE).

MOHOMep, MMOJIMMEP, CTPYKTYPHOC 3BCHO. HOJ'II/IMepI/I3aI_II/IH OTUJICHA KaK OCHOBHOC HAIIPABJICHUC €TO
HCIIOJIB30BaHMUA.
I'eneTnyeckas CBA3b MCKIY KJIaCCaMU OPIraHUYCCKUX COeIUHEHMI

IIpakTH4eckne 3aHATHA

CBoiicTBa OpraHMYeCKMX COEJMHEHUH OTAENbHBIX KJIACCOB (TpPUBHAIbHAS H MEXIyHapoaHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIOCOOBI MOJyUEHUs): MpPEeesIbHbIE (AIKaHbl U LUKIOAIKAHBI),
HenpeiebHbIe (AIKEHbI, AIKMHbBI U aJKaJHeHbl) 1 apOMaTHUYECKHe YIIeBOAOPOAbI, CHUPTHI U (PEHOIBI,
KapOOHOBBIE  KHUCJIOTBI M  3QUPbBI, aIbJErHabl U  KETOHbl, AaMHMHBI W  AMHHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COE€IUHEHMS. 3aJaHus Ha COCTaBJICHHE YpPaBHEHUN XMMHUYECKUX PEaKIHH C
y4acTHEM OPTaHWYECKUX BEIECTB HA OCHOBAHHUH WX COCTaBa M CTPOCHUS

CocraBneHue cxeM peakuuid (B TOM 4YHCIE€ [0 MPEAJOKEHHBIM LENOYKaM [peBpalleHuil),
XapaKTepU3YIOIINX XUMHUYECKUE CBOMCTBA OPTaHUYECKUX COEIMHEHUH OTAENbHBIX KJIACCOB, CIIOCOOBI
UX TIOJIy4deHHMs M HaA3BaHUE OPraHUYECKUX COCIMHEHMM 110 TPUBHAIBHOM WM MEXAYHapOJHOU
CHUCTEMaTUYECKON HOMEHKJIIATYype.

PelieHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM  HA CBOWCTBA OPraHMYECKHUX

OK 01
OK 02
OK 04
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COEIUHEHHUHN OTAENbHBIX KJIACCOB

JlaGoparopHasi pabdora

2
JlaboparopHas padota “IIpeBpallieHuss OpraHMYECKUX BEIIECTB IIPU HarpeBaHuu".
[Tomyuenue STUIIEHA U U3yYEHUE €ro CBOMCTB. MoienrpoBaHue MOJIEKYJI M XMMUYECKUX MTPEBpaIeHH 2
Ha NPUMEpEe dTaHa, STWICHA, alleTHIICHA U JIp.
Tema 4.3. OcHoBHOe coJep:kaHue 8 OK 01
Unenrtudurauus | Teopernueckoe oGydeHne 4 OK 02
OpraHMHCCKHX buooprannueckue coenuneHus. llpumenenue u Ouosoruyeckass poib YriaeBoaoB. OkucieHue OK 04
BEIICCTB, X YIJIEBOAOB — WCTOYHUK DSHEPrHHM JKUBBIX OpraHu3MoB. OOnacTH NPUMEHEHUS aMHUHOKHUCIOT. 5
SHAHCHUC 1 [IpeBpamenust OenkoB mnuu B opraHu3Me. buonorumueckue ¢yHkuuu OenkoB. buonormueckue
IPUMCHCHHC B (GyHKIMH )KupoB. Posib opraHnyeckoi XMMUHU B pellIeHUH Npo0JIeM NUILEBOM 0€301aCHOCTH
ObITOBOJ 1 .| Ponb opranmdeckoid XMMHUU B pEIICHUHM NPOOIEM SHEpPreTudyeckord Oe30MacHOCTH, B Pa3BUTUU
TPOM3BOACTBCHHOM /o 111 1HBI, cO31aHMH HOBBIX MaTepHaIoB, HOBBIX HCTOYHHKOB YHEPTHH (aJIbTEPHATUBHBIC UCTOYHUKHU
JCATCILHOCTH sHepruu). OmnacHOCTh BO3ACHCTBHSI Ha KHUBBIE OPraHU3MBl OPraHUYECKUX BEIIECTB OTACIbHBIX 2
HesoBeka KJIacCOB (YIJIE€BOAOPOMABI, CHUPTHI, (PEHOJNBI, XJIOPOPTaHUYECKUE MPOU3BOAHBIC, AIBIACTHUABI U Ap.),
CMBICT MIOKa3aTels IpeIeIbHO JOMYCTUMOMN KOHIIEHTPAINH
JlabopaTopHble 3aHATHS 2
JlaGopaTtopHast padora: “VneHTudukaius opraHI4eCKuX COSTUHEHNN OTACTbHBIX KIacCOB”
Wnentudukaus opraHMUECKUX COCTMHEHUN OTMIENbHBIX KJIAcCOB (Ha MpUMepe aabAeTHUIO0B, KpaxMmana,
YKCYCHOM KHCJIOThI, O€TKOB M T.I.) C HCIOJb30BaHUEM UX (UBHUKO-XUMHUYECKUX CBOWCTB |
XapaKTepHBIX KAueCTBEHHBIX peakmuil. [leHaTypamus Oenka mpu HarpeBaHUH. LIBeTHBIE peakiuu 2
0enkoB.BO3HUKHOBEHHE AaHAIMTUYECKOTO CHUTHANAa C TOYKH 3PEHHS XHMHYECKHUX IPOIECCOB TIPH
MPOTEKaHWU KaYeCTBEHHON PEaKIINH, MO3BOJISIFOIICH WACHTH(PHUIIMPOBATH MPEATIOKEHHbBIE OPraHUYEeCKHEe
BEIIECTBA
Konrpoapuas CTpyKTypa U CBOICTBA OPraHUYECKUX BEIECTB 2
padora 3
Pazpgen S. Kunernyeckue U TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHUX peaKkiuii 4
CxkopocTthb OcHOBHOe coep:kaHue 4 OK 01
XAMHIHCCKUX Teopernueckoe o0yueHue 2 OK 02
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peakuuii. CKOpOCTh peakIyu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB: MPHPOIBI PEATHPYIOIIUX BEHIECTB,
XuMu4yeckoe KOHLICHTPALIMK  PEarupyroluX  BELICCTB, TEeMIIEpaTypbl ¥ IUIOIIAAW  PEaKIUOHHON
paBHOBeCHE noBepxHOCTH. TerioBbIedpPEKThI XMMUYECKUX PEAKIHid. DK30-U SHAOTCPMHUUCCKUE, PEAKIIHH.
OO6paruMocTh peakiuii. XUMHYECKOE PAaBHOBECHE M €ro CMEIICHHE I0J JEHCTBHEM pa3JIMYHbIX
(bakTOpOB (KOHIICHTpAIIMS PEarcHTOB WK MPOJIYKTOB PEAKIINH, IaBICHUE, TEMIIEpaTypa) sl CO3IaHus
ONTHUMAJIbHBIX YCIOBUI IPOTEKaHUs XuMuyecKux npoueccos. Ipunnun Jle [latense
IIpakTH4eckue 3aHATHSA OK 01
Penrenne mpakTHKO-OPHEHTUPOBAHHBIX 3aJaHUN Ha aHaidu3 (AaKTOPOB, BIUSIONIMX Ha H3MCHECHUE OK 02
CKOPOCTH XMMHUYECKOW PEaKIfH, B T.U. C MO3UIMIA KOJOTHUYECKH 1€IeCO00pa3HOro MOBEACHUS B OBITY
U TPYJOBOH JESTEIHLHOCTH B LEJISIX COXPAHECHUS CBOETO 3/I0POBBS H OKPY)KAOIIECH MTPUPOTHON CPEJIbI.
Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha npumeHeHue npuHnuna Jle-Illarense s
HAXOXXJCHUS HAIPABIICHHUS CMCIICHHUS PABHOBECHS XHWMHUYECKOW pEakuuu W aHaimu3 (HaKTOpOB,
BJIMSIIONIMX HA CMEICHUE XUMUYECKOTO PABHOBECHSI
Pa3pea 6. PacTBopbI
Tema 6.1. OcHOBHOe coiep:KaHue OK 01
IlonsTre o TeopeTnueckoe odydenne OK 02
pacTeopax PacTBopenune Kak (HM3UMKO-XxUMHU4eckuil mnpomecc. PactBopbl. CrocoObl NMPUIOTOBJIEHUS PacTBOPOB. OK 07
PactBopumocTs. MaccoBast 1onsi  pacTBOPeHHOTO BemiecTBa. (CMBICT —TOKasaTens MpPeIebHO
JONYCTUMOW KOHIICHTPAIMH M €r0 HCIOJIb30BaHKE B OIIEHKE SKOJIOTHYECKOI 0e30MacHOCTH.
[IpaBuia SKOIOTHYECKH IIeNIeCOO0Pa3HOrO TOBEACHUS B OBITY M TPYHAOBOH NEATETBHOCTH B LENAX
COXpaHEHUsI CBOETO 370POBbS U OKPY)KAIOIIEH MPUPOTHOI Cpelbl; OMAaCHOCTh BO3JICHCTBUS HA JKUBBIC
OpTraHU3MBbI OTIPE/ICTICHHBIX BEIIECTB.
Pemenne npakTHKO-OpUEHTHPOBAHHBIX PACUSTHBIX 33/IaHHI HA PACTBOPHI, UCTIOJIb3YEMbIE B OBITOBOW U
IPOM3BOJICTBEHHOH NI TETLHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOe coJep:kaHue OK 01
Hccnenopanue JlaGopaTopHbie 3aHATHS OK 02
CBOHCTB PAacTBOPOB [ JTaGopatopHas pabota «IIpUrOTOBIEHHE PACTEOPOBY. OK 04
[IpuroroBneHne pacTBOPOB 3aJaHHOM (MaccoBOi, %) KOHIEHTpPAIMHK (C MPAaKTHKO-OPHEHTHPOBAHHBIMU
BOTIPOCAMH) U OTIPE/IeNIEHIE CPEIBI BOIHBIX PACTBOPOB.
Pemienne 3a/1a4 Ha NPUTOTOBIICHHE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUe (COoAepKaHUe TPUKJIATHOTO MOIYJIs)
Paznen 7. Xumusi B ObITY U IPOU3BOACTBEHHOM A€ATEIHLHOCTH YeJ0BEKa OK 01
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Xumus B ObITY B (OcHOBHOE CO/lepiKaHHe 4 OK 02
TIPOU3BOACTECHHOM Teopernueckoe o0yuenue 2 OK 04
ACHTEIbHOCTH Hogeiimre qocTryKeHUsT XUMHUUECKON HAyKH U XUMHYECKON TeXHOJOruH. Pois xumun B obecrieyeHUu OK 07
YeJI0BEKa

IKOJIOTHUYECKOH, SHEPreTUIECKON 1 MUIICBON 0€30MacHOCTH, Pa3BUTHH MEIUIMHBIL. [IpaBuiia moucka u 2 MK 1.2

aHaJIM3a XUMHYECKOM HHQOpMAlMM U3 pPa3IMYHBIX MCTOYHMKOB (Hay4yHas W Yy4eOHO-Hay4yHas

JTUTEepaTypa, CpecTBa MaccoBoi nHGopmanuu, cetb IHTepHET)

IIpakTuyeckue 3aHATHS

[Torick u aHaNM3 KEMCOB O NMPUMEHEHHWU XHMMHUYECKHMX BEUIECTB W TEXHOJIOTMHA C y4eToM Oyayiuen

npo(hecCHOHANBHOM ~ NEATEIBHOCTH M0  TeMaM:  BAXHEWIIWE  CTPOUTENBHBIE  MaTepUabI,

KOHCTPYKLIMOHHBIE ~MaTepuaibl, KpacKd, CTEKJIO, KEepaMHKa, MaTephaylbl g SJICKTPOHUKH, 5

HaHOMAaTEepHUaybl, TEKCTUJIbHBIC BOJOKHA, WCTOYHUKMA OHHEPrUU, OPraHUYECKUE U MUHEPAIbHBIC

ynoOpeHus, IeKapCTBEHHBIE BEIECTBA, OBITOBAST XUMHSL.

3amura:lIpencrapnenue pe3ynbTaToB penieHus KeiicoB B hopMe MUHH-I0KIIAJA C pe3eHTaIuen

IIpome:xkyTouyHast aTTecTanus Mo AucHuIIMHe (AudepeHuMpoOBaHHBIN 3a4eT) 2

Bcero 78
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3. YcaoBus peaju3zanuu NporpaMmmbl 001eo0pa3oBaTeIbHON JUCHUIIIMHBI

3.1. TpeGoBanussi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10

O6opynoBanne yueOHOro Ka0MHETAa eCTECTBEHHBIX HAYK:
- HaIJBIIHBIE TOCOOMS (KOMIUICKTHI Y4eOHBIX TaOJHWII, CTEH/IOB, CXEM, IUIAKATOB,
MOPTPETOB BBHIIAIOIIUXCS YUCHBIX B SI3bIKO3HAHUSA U JIP.);
- IUJAKTAYECKUE MaTepualibl (3alaHusi JJIsi KOHTPOJBHBIX palOT, ISl pa3HbIX
BHJIOB OLICHOYHBIX CPEJICTB, 9K3aMEHa U Jp.);
- TEXHUYECKHUE CPEeJICTBA 00yUeHUS (MIEPCOHANIbHBIA KOMITBIOTEP C JIUIEH3UOHHBIM
MPOTrPaMMHBIM 00€CTIEYEHUEM; MYIbTUMEIUNHBIN TPOEKTOP; BHIXO B JIOKATHHYIO
CETh);
- 3aJ16I (OMOIMOTEKA, YUTATBHBIN 3aJ1 C BBIXOJIOM B ceTh IHTEpHET).

3.2. UudopmanuonHoe odecnevyenne o0yueHust
OcHOBHbBIE HCTOYHUKH:

1. AxdunorenoBa, W.B. Xumus : y4eOHMK H TPaKTUKyM JJIsi CPEIHETrO
npodeccuoHanbHOro  obpaszoBanusi/  W. B. Audunorenora, A. B. baOkos,

B. A. IlonkoB. — 2-¢ m3xd., ucnp. u jgom. — Mocksa : MzmatensctBo HOpaiir,
2023. — 291 c.— (IIpodeccmonansuoe obpazoBanme). — ISBN 978-5-534-
11719-6. — Texct : snexTponHbId // OOpa3zoBarenpHas maatdopma FOpailT:

https://urait.ru/bcode/513807

2. lllerommxuna, H. A. O6mas xumus: yaeonuk ais CI1O / H. A. lleronuxuna, JI.
B. Munaesckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.

3. Hukonbckuii, A. b. Xumus: y4eOHMK ¢ TPAKTUKYM JJIS CPEIHETO
npodeccuonansHoro oopaszoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3 ., nepepad. u non. — MockBa: U3narensctBo FOpaiit, 2022. — 507 c.

4. Xumusi: y4eOHHMK JJisi cpenHero mpodeccruonansHoro odpazoBanus / FO. A.
JleGenes, I'. H. ®anees, A. M. T'ony6es, B. H. IllanoBain; mox o61meit penakiueit
I'. H. ®aneeBa. — 2-e¢ m3x., nmepepad. u gom. — Mocksa: M3marenbctBo IOpaiir,
2022. — 431 c.

IlOIIOJIHI/ITe.]ILHLIe HCTOYHUKH

1. Xumwmsa. 10 kmacc. YruyonéHubeii ypoBeHb : yueOHUK/ B.B. Epemun,
H.E. Ky3smenko, B.M. Tepenun, A.A.Jlpo3goB, B.B.Jlynun; mnox pen.
B.B. JIynuna. — M.: IlpocBemienue, 2022. — 446, [2] c.: ui.

2. Xwmusa. 11 kmacc. Yrmyonéuuelii ypoBeHb : yueOHUK/ B.B. Epemun,
H.E. Ky3pmenko, A.A. JIpo3nos, B.B.Jlynun; nox pen. B.B. Jlynuna. — M.:
[IpocBemienne, 2022. — 478, [2] c.: u.
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3. Xumusa. YriyoneHusiii ypoBenb. 10—11 kiaccsl: pabouast mporpamma K
muaun YMK B.B. Jlynuna: yueOGHo-Meromuueckoe mocobue / B.B. Epemun,
A.A. lpo3nos, 1.B. Epemuna, 2.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

4, Meroanueckoe nocooue k yueonuky B. B. Epemuna, H. E. Ky3sMenko,
B.U. Tepenuna, A. A. Jlpo3noBa u ap. «Xumus. YriayOJaeHHbIH ypoBeHbY». 10
kimacc / B. B. Epemun, A.A. [po3no, W.B. Epemuna, B. W. MaxonuHa,
O. 10. Cumonoga, 2.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : um.

5.  Meronuueckoe nocodbue k yueOuuky B. B. Epemuna, H. E. Ky3pmenko,
A. A. Jlpo3noBa u np. «Xumusa. YriyOneHHbIH ypoBeHb». 11 kmacc / B. B.
Epemun, A.A. Ipo3nos, N.B. Epemuna, H.B. Bonkosa, H.B. ®@upcrona, 3.1O.
Kepumos. — M.: Jlpoda, 2018. — 423 c. : n.

6. TI'ycesa, E. B. Xumus qia CIIO: yueOno-meroanueckoe mocobue / E. B.
I'yceBa, M. P. 3uranmmuna, /{. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — TekcT: 251eKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
ombimoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (nata
oOpamienus: 14.10.2022). — Pexxum nocTyma: st aBTOPHU3. MOJIb30BaTENEH.

7. UYepnukona, H. FO. XumMus B JOCTYITHOM H3JIOKEHUU: Y4eOHOE TTOcOOUE
s crio / H. FO. UepnukoBa. — 2-¢ u3zg., crep. — Cankr-IlerepOypr: Jlansp, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — TekcTt: snextpoHHbl // JlaHb:
3NIEKTPOHHO-OnOmoTeuHas cucrema. — URL: https://e.lanbook.com/book/195532
(mara obpamenus: 14.10.2022). — Pexxum goctyna: i aBTOPU3. MOJIb30BaTENEH.

8. llleuumpina, JI. B. Xumus: ygyebnoe nocobue / JI. B. llleBHunpina, A.
N. AnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-
4. — Texcrt: 2neKTpoHHbIN // JIaHb: 35eKTpoOHHO-OnOMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/118505 (nmata oOpamenusi: 14.10.2022). — Pexum
JOCTYyIMA: JUIsl aBTOPU3. MOJIb30BaTENEH.

9. bmunos, JI. H. Xumus: yueonuk nns CIIO / JI. H. baunos, U. JI.
[leppunosa, T. B. CokomnoBa. — 2-e¢ uzn., crep. — Cankrt-IlerepOypr: Jlaus,
2021. — 260 c. — ISBN 978-5-8114-7904-7. — Texkct: anekTpoHHbI // JlaHb:
3JIEKTPOHHO-OnOMmoTeuHas cucrema. — URL: https://e.lanbook.com/book/167183
(mata obpamenusi: 14.10.2022). — Pexxum nocTtyma: ajisi aBTOpH3. MOJIb30BaTEICH.

10. Tabpuensn, O. C., JIeicora, I'. I'. Xumus: kHura 115 ImpenoaaBaTes:
yuae0.-meTto. mocodbue. — M. Axanemus, 2012. - 332 c.

11. YepuuxoBa H. 0., MemepsikoBa E. B. Pemaem 3amauum mno Xxumuu
camocTtoaTenbHo: yueobnoe nocooue / H. FO. Uepnukosa, E. B. MemepsakoBa —
Cankr-IlerepOypr: Jlans, 2022. — 328 c.

12. PesnukoB B. A. COopHUK ympaXHEHMH W 3a7ad MO OpPraHHMYECKOn
xuMun: yaeoHoe nmocooue / B.A. PesnukoB — Caunkrt-IlerepOypr: Jlans, 2021. —
226 c.

13. Kamyctuna A. A., Xanmpuenko W. T'., JlubanoB B. B. OO6mas wu
Heoprannueckas xumus. [Ipaktukym / A. A. Kamycruna, U. I'. Xanbuenko, B.B.
JInbanoB— Cankr-IletepOypr: Jlans, 2020. — 152 c.

14. Tabpuensu O.C. Xumus: yue6. misg ctya. mpod. yueb. 3aBenennii / O.C.
["a6puensn, N.I'. Octpoymos. — M., 2016.- 256 c.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1

15. Tabpuensn O.C. Xumus a1 mnpodeccuili U crnenuagbHOCTEH
TEXHUYECKOTO Tpoduiisd: y4eOHMK JUIsi CTyH. YuYpexkAeHuil cpen. mpod.
oopazoBanus / O.C. I'abpuensn, U.I'. OctpoymoB. — 4-e¢ uszn., crep. — M. :
N3parenbckuil HeHTp «Akanemus», 2017. — 272 c.

HNHuTepHeT-pecypenl:

1. hvsh.ru — Xypnan «Xumust B IIKOJIEY.

2. https://postnauka.ru/themes/chemistry — nexuuy 1Mo XHMHH Ha CcailTe
[Tocthayka. http://gotourl.ru/4780 (http://elementy.ru/)

3. HayuHo-momynspHbIi TpoeKT «DJIeMeHThl OOJbIIoi Haykw» ((dusuka,
XUMUS, MaTeMaTUKa, aCTPOHOMUS, HayKH O >XKW3HH, Hayku o 3emuie). HoBoctn
HAyKW, KHATH, HAYYHO-TIOMYJISIPHBIE CTaThH, JICKITHH, SHITUKJIOTICTUH.

4. http://gotourl.ru/4783 (http://potential.org.ru/)

5. Caitt nHayuHo-nionyssipHoro xypHana «l[lotennumany. XKypuan uzgaéres ¢
2005 ., ¢ 2011 r. — pazgen «Xumus».

6. http://gotourl.ru/4785 (http://www.hij.ru/)

7. CalT HAy4YHO-TIOMYJSIPHOTO JKypHalla «XHUMHS W KHU3HBY. JKypHai
n3maéres ¢ 1965 r.

4. KOHTPOJIb H OlleHKA Pe3yJIbTATOB OCBOECHHS 00111e00pa30BaTeILHOM
TACHUTLTAHBI

KoHTposib W oOIleHKa  pe3ylbTaToB  OOy4Y€HHS  OCYIIECTBIAETCS
npenojaBaresieM B IPOILECCe MPOBEACHUS  MPAKTUYECKUX  3aHATUM U
7a00paTOpPHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBIIOJHEHUS OOYyYarOIIMMUCS
WHJIUBUAYAJIbHBIX  3aJaHuil.  Pe3ynbTarhl  OOyYeHHsS  ONpPEACNSIIOT,  4TO
oOydaromniyecs: JODKHBI 3HAaTh, MMOHUMAaTh M JIEMOHCTPUPOBATH MO 3aBEPIICHUU
U3YYEHUS JUCITUTUTHHBI.

st hopMupoBaHusi, KOHTPOJSL U OIEHKU PE3yJIbTaTOB OCBOCHHUS YUeOHOM
JVCHUIUIMHBI UCTIOJIb3YETCSl CUCTEMAa OLICHOUHBIX MEPONPUSITUHM, TTPEACTABIIAIONIAS
coOOl KOMIUJIEKC Y4YE€OHBIX MEpPONPUSTUM, COTJIACOBAHHBIX C pe3yJbTaTaMu
oOyuenuss u chopmynaupoBanHbix ¢ ydetoM @OI'OC COO (mpeameTHbIe
pe3yabTathl o auciuiuie) u GI'oC CIIO.

OcHoBHOe cofepkaHne

Paznen 1. OcHoBBI DopMyJaupoBaTh 6a30BbIe
CTPOEHMs BelecTBA TOHATHS ¥ 3aKOHBI XUMHUH
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OK/IIK Monyas/Pa3znen/Tema Pe3yabTaT 00yueHus THuNbI OLIEHOYHBIX MepPONPUSTHI



https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785

Ne OK/IIK Monayas/Pa3aen/Tema Pe3yabTaT 00yueHust Tunbl OLIeHOYHBIX MEPONPUATHH
1.1 |OK 01 CrpoeHue aTOMOB CocCTaBIsATh XUMHUIECCKIE 1. Tect «CTpoeHue aTOMOB
XUMHYECKUX 3JICMECHTOB U |(POPMYJIbl COSIMHECHUN B XUMHYECKUX 3JICMECHTOB U TIPUPOa
MPHUPOJIa XUMUIECKON COOTBETCTBHH CO CTENEHBIO |XUMHUYECKOU CBSIZM».
CBSI3H OKHUCJICHUS] XUMHUYECKHX 2. 3aga4M Ha COCTABIICHUE
3JIEMEHTOB, UCXOJIA U3 XUMHYECKUX (POPMYIT TBYXaTOMHBIX
BaJICHTHOCTH H coeMHEeHNH (OKCH/IOB, CYyTB(UIOB,
ANEKTPOOTPULIATSIILHOCTH  [TUJPUJIOB U T.IL.).
3. 3amaHus Ha UCTIOIH30BAHNE
XUMUYECKON CUMBOJIMKU U Ha3BaHUU
COCMHEHUH 110 HOMEHKJIAType
MEXIyHApOIHOTO COI03a
TEOPETUYECKON U NPUKIATHON XUMUHU
Y TPUBUAIBHBIX HA3BaHUH IS
COCTaBIICHHS] XUMHYECKUX (popMy
JIByXaTOMHBIX COSTUHCHUI (OKCUIOB,
Cynb(hUI0B, THAPHUIOB U T.IL.) H
JIPYTHX HEOPTaHUYECKUX COCIUHEHUM
OTJIEIBHBIX KIIACCOB
1.2 |OK 01 Ilepuonnuecknii 3ak0H U | XapaKkTepu30BaTh 1. Tect «Meranmnuyeckue /
OK 02 tabnuia .M. MeHnneneeBa | XUMHYECKHE DIIEMEHTHI B HEMETAJUIMYECKHE CBOMCTBA,

COOTBETCTBHH C UX
MOJIO’KEHUEM B
MEPUOIUYECKON CUCTEME
XUMHYECKUX 3IE€MEHTOB
A.N. Menneneesa

ANEKTPOOTPULIATEIEHOCTD M CPOJICTBO
K JICKTPOHY XMMHUYECKHUX JJIEMEHTOB
B COOTBETCTBHE C MX DIIEKTPOHHBIM
CTPOCHUEM U TIOJIOKCHHUEM B
[IEPUOIUYECKON CUCTEME
XHUMHYECKHX d1emMeHnToB J[.1.
MenpeneeBay.

2. IlpakTrueckue 3aaHus Ha
YCTAHOBJICHHUE CBSI3U MEXIY
CTPOCHHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB U TIEPUOINIECKIM
M3MEHEHUEM CBOMCTB XUMHUYECKHIX
AJIEMEHTOB U UX COCIMHEHHI B
COOTBETCTBHH C TIOJIOKEHHEM
IIepunonnueckoii cucreme.

3. [IpakTUKO-OpUEHTUPOBAHHbBIE
TEOPETHUECKUE 3aTaHMs Ha
XapaKTepPU3aIUI0 XUMUIECKIX
3JIeMeHTOB: «MeTtammdeckue /
HEMETAJNIMISCKHE CBOMCTRA,
3IEKTPOOTPULIATEIBHOCTD U CPOJICTBO
K 3JIEKTPOHY XHMHYECKHUX JJIEMEHTOB
B COOTBETCTBHE C MX ICKTPOHHBIM
CTPOCHUEM U TOJIOKEHUEM B
MIEPUOIUYECKOIN CUCTEME
XUMUYECKUX JIEMEHTOB

J.N. MenneneeBa»
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Ne OK/IIK Monayas/Pa3aen/Tema Pe3yabTaT 00yueHust Tunbl OLIeHOYHBIX MEPONPUATHH
2 Xapakrtepu3oBath THIIbI | KoHTpoabHasi paGoTa
Pa3nen 2. Xummnueckue N
XHMHUYECKHX pPeaKkuii «CTpoeHue BellecTBa u
peaknuu
XUMHYECKHE PeaKmnm»
2.1 [OKO01 THITBE XUMUYIECKUX CoCTaBIIATh PeakITnu 1. 3agaum Ha COCTaBJICHHE
OK 04 peakiuii COCIMHEHMUS, PA3JIOKCHUS, |ypaBHEHUHN pPEaKIUi:
oOMeHa, 3aMelIeHus, — COe/IMHEHNs, 3aMeLICHUS,
OKHCIIUTENHHO- paszioxenwus, 0OMeHa;
BOCCTaHOBUTEJIbHEIC — OKHUCIIUTEIILHO-
peaxiumn BOCCTaHOBUTEIBHBIX PEaKINii C
WCTIOJIb30BaHUEM METOoa
3IIEKTPOHHOTO OanaHca.
2. 3agaun Ha pacdeT Macchl BEIIeCTBa
i 00bEMa
ra30B 10 H3BECTHOMY KOJIMYECTBY
BEIIeCTBa, Macce Wi 00BEMY OJTHOTO
M3 yYaCTBYIOIIHUX B PEAKIUU
BEILIECTB; PACYETHI
Macchl (00béMa, KOJTMIeCcTBa
BEIIEeCTBA) MPOAYKTOB PEAKITUH, SCITH
OJTHO W3 BEIECTB HMEET IIPUMECH
2.2 DIIEKTPOIUTHYECKAS CocTaBisATh ypaBHEHUS 1. 3agaHus Ha cocTaBICHUE
JIUCCOIIMAITNS ¥ MOHHBIM | XUMUYECKHUX PEeaKInu MOJIEKYJISIPHBIX ¥ HOHHBIX PEaKIUN C
oOMeH HMOHHOT'0 OOMEHA C y4acTHUEM |y4acTHEM KHCIIOT, OCHOBaHUH U
HEOPraHWYECKNX BEMIECTB  |COJIe, yCTaHOBIIEHHE N3MEHEHUS
KHUCIIOTHOCTH CPEJIbI
2. JlabopatopHas pabota "Turmbl
XUMHUYECKUX peakiui”
3 Paznen 3. Ctpoenne u HccaenoBats ctpoenue u | Kontpoannasi padora

CBOHCTBa
Heoprannqecmlx
BellecTB

CBOICTBA HEOPraHUYECKHUX
BEIIECTB

«CBoiicTBa HeOPraHNYeCcKUX
BELIECTB)»
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OK/IIK

Monayas/Pa3aen/Tema

Pe3ysbTaT 00yueHust

Tunbl OLIeHOYHBIX MEPONPUATHH

3.1

OK 01

Kiaccuduxkarus,
HOMEHKJIATYpa U CTPOCHUE
HEOPraHHYECKUX BEIICCTB

Knaccudunupopars
HEOpraHWYeCKHe BEIIECTBA B
COOTBETCTBHH C HX
CTPOCHUEM

1. Tect «HomeHnkaTypa 1 Ha3BaHHE
HEOPraHMYECKHUX BELIECTB UCXOAS U3
WX XUMHYECKO# (popMyIsl miu
COCTAaBJICHHE XUMHUYECKOU (hOPMYJIBI
MCXOJISl 13 HAa3BaHUsI BEIIECTBA IO
MEXIYHAPOJIHON WIH TPUBUATBHOU
HOMECHKIIAType».

2. 3agaun Ha pacdeT MacCOBOM JTOJTH
(Macchl) XUMHYECKOTO dJIEMEHTA
(coenuHeHUs) B MOJICKYJIE (CMECH).
3. [IpakTHueckue 3a1aHus 10
KJIACCU(UKAIIMK, HOMEHKJIATYpe U
XUMHYECKAM opMyIam
HEOpPTaHWYECKNX BEIIECTB
Pa3INYHBIX KJIacCOB.

4. IlpakTuueckue 3aJaHus Ha
ONpPEAECICHUE XUMUYECKOU
aKTUBHOCTH BEIIECTB B 3aBUCHMOCTH
BHJ]a XUMHUYECKOH CBSI3U U THUTIA
KPUCTAJUIMYECKON PELIETKU

3.2

OK 01
OK 02

DU3NKO-XUMHUYECKHE
CBOMCTBA HEOPTaHUYECKUX
BEIIECTB

YcraHaBnuBaTh 3aBUCUMOCTh
(hM3UKO-XUMUYECKHIX
CBOMCTB HEOPTaHUYECKUX
BEIIECTB OT CTPOSHUS
aTOMOB M MOJIEKYJI, a TaKkKe
THTIA KPUCTAILTUIECKON
peleTKu

1. Tect «OcoOEHHOCTH XUMHUYECKUX
CBOMCTB OKCHJIOB, KHCJIOT,
OCHOBaHHUH, aM(POTEPHBIX
TUAPOKCUIOB U CONEH».

2. 3ajaHus Ha COCTaBIIEHHUE
YPaBHEHUN XUMHYECKHUX PEAKLUH C
Y4aCTHEM MPOCTHIX U CIOKHBIX
HEOpPraHWYECKUX BEIIECTB: OKCHIOB
METaJUIOB, HEMETAJIJIOB U
aM(OTEPHBIX 3JICMECHTOB;
HEOPraHMYEeCKUX KHCIOT, OCHOBAHHUM
1 aM()OTEPHBIX THAPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTepU3YIOLINX X CBOMCTBA U
CIIOCOOBI MOTY4EHUSI.

3. [IpakTUKO-OpUEHTUPOBAHHbBIE
TEOPETUYECKUE 3a/JaHHs Ha CBOWCTBA
Y TIOJy9YeHHEe HEOPTaHNYIECKHIX
BEIIECTB

3.3

OK 01
OK 02
OK 04

Wnenruduxarnms
HEOPraHUYECKUX BEIIECTB

Uccnenosats kauecTBEHHEIE
peaky HEOPraHUYECKUX
BEIIECTB

1. IIpakTHKO-OPHEHTUPOBAHHBIC
3a7aHus [0 COCTABICHHIO
XUMHYECKUX PEAKIUH ¢ ydacTHeM
HEOPraHMYECKUX BEIIECTB,
WCTIONB3YEMBIX JUTS UX
uACHTU(DUKALIHH.
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OK/IIK

Monayas/Pa3aen/Tema

Pe3ysbTaT 00yueHust

Tunbl OLIeHOYHBIX MEPONPUATHH

2.JIaboparopHas pabora:
“Upentrdurkanus HEOPraHMYECKUX
BEIECTB”

Pa3nen 4. Ctpoenne u
CBOICTBA OPraHNYecKuX
BelllecTB

HccnenoBats cTpoenne u
CBOICTBA OPraHN4YecKuX
BelllecTB

KontpoanHas padota
«CTpoeHue U CBOMCTBA
OPraHUYecKHX BelecTB)

4.1

OK 01

Kiaccudukanus, ctpoerne
Y HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Kiraccndummponats
OpraHMYECKUE BEIECTBA B
COOTBETCTBHH C UX
CTPOCHUEM

1. 3amanus Ha cocTaBleHNE HA3BaHUN
OpPraHHYECKUX COCITUHEHUI MO
TPUBUAJILHOMN WM MEXITYHAPOIHOMN
CHUCTeMaTHIeCKOW HOMEHKIIAType.

2. 3agaHus Ha COCTABICHUE TOJTHBIX
Y COKPAIIEHHBIX CTPYKTYPHBIX
(hopMyJ1 OPraHUYECKUX BEIIECCTB
OTJIEIBHBIX KIIACCOB.

3. 3agauu Ha onpeaesicHue
npocreiieit Gopmyst
OpPTaHMYECKON MOJIEKYIIBI, UCXOS U3
3JIEMEHTHOT0 cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHUYECKHUX
COEIMHEHHUI

YcraHaBnuBaTh 3aBUCUMOCTh
(hM3UKO-XUMUYECKHIX
CBOMCTB OpraHUYECKUX
BEIIECTB OT CTPOSHUS
MOJIEKYI

1. 3agaHus Ha cocTaBICHUE
YpPaBHEHUN XUMUYECKUX PEaKLU C
y4acTHEM OPraHMYECKHX BEIECTB Ha
OCHOBaHWH MX COCTaBa M CTPOCHWSL.
2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMHYECKHUX PEAKLUH,
WUTIOCTPUPYIOIIUX XUMUUYECKHE
CBOICTBa C yUETOM MEXAHU3MOB
MPOTEKAHUS TaHHBIX PEaKIui u
TeHETUYECKON CBSA3U OPTaHUYECKUX
BEIIECTB Pa3HBIX KJIACCOB.

3. PacuerHsie 3aa4 IO ypaBHEHUSIM
peaKuuid ¢ y4aCTHEM OPTaHUYECKHUX
BEIIECTB.

4. JlabopatopHas paboTa
“IIpeBpalieHust OpraHUYECKUX
BELLECTB IIPU HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

Unentudukanus
OpPraHHYECKUX BEUIECTB,
HX 3HAYEHUE U
MpUMEHEHUE B OBITOBOU U
MPOU3BOJICTBEHHOM
NEITENHHOCTH YEJIOBEKA

HccenqoBaTh KauecTBEHHEIC
peaKKy OPraHuYECKUx
COEJIMHEHUH OTIEIbHBIX
KJIaCCOB

1.IIpakTHKO-OpUEHTUPOBAHHBIE
3aJJaHus TI0 COCTABJICHUIO
XUMHYECKUX PEAKINH C ydacTHeM
OpraHMYECKUX BEUIECTB, B T.4.
WCTIONIB3YEeMBIX JUIA UX
WICHTH(QHUKALINY B OBITY U
MIPOMBIIIEHHOCTH.
2.JIaboparopHas pabora:
“Unentudurkanus opraHn4ecKux
COEIMHEHUH OTIEIbHBIX KJIACCOB”’
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Ne OK/IIK Monayas/Pa3aen/Tema Pe3yabTaT 00yueHust Tunbl OLIeHOYHBIX MEPONPUATHH

5 Paznea 5. Kunernueckue |Xapakrepu3oBathb
W TePMOAMHAMHUYECKHe |BJMSHHE Pa3JMIHbIX
3aKOHOMEPHOCTH (axTopoB Ha paBHOBecHe
NPOTEeKAHNS H CKOPOCTh XUMHYECKHX
XHMHUYECKHX peaKkIui peaxkuuii

5 |OKO01 CKOopoCTh XUMHUYECKHUX XapakrepusoBarts BiusHAE  |IIpakTUKO-OpUEHTUPOBAaHHBIE

OK 02 peaknuii. XUMHYECKOE KOHLICHTpaLuu TEOPETUUECKUE 3a/laHHs] HA aHAIU3

paBHOBECHE pearupyonmx BemecTB 1 (akTOpOB, BAMSIOMUX HA H3MECHEHHUE
TEMIIEPATyphl HA CKOPOCTh  |CKOPOCTH XMMHYECKOW PEaKIIMU.
XUMHUYECKUX peaKiuit [TpakTHKO-OpUEHTHPOBAHHBIE
XapakTepu3oBaTh BIUSHUE |3aJaHMA Ha IPUMEHEHUE [IPUHIINIIA
n3MeHeHus koHueHTpauuu |Jle-Illarense nms HaxoXaAeHUSA
BEILIECTB, PEAKLIUHU CPEIbl U  |HANPaBIICHHUS CMELCHNSI PABHOBECHS
TEMIIEPATyphl HA CMEILLIEHUE |XUMHYECKOM peakiuy U aHaJIu3
XHUMHYECKOTO paBHOBeCHS  |(hakTOpOB, BIUSIOIIMX HA CMEILEHHE
XUMHUYECKOTO PAaBHOBECHS
6 HcciienoBath HCTHHHBIE
Pasjnen 6. PactBopbl PACTBOPBHI ¢ 3aaHHBIMHA
XapaKTepuCTHKAMHU
6.1 [OKO01 ITonsiTHE O pacTBOpax Pa3nuuaTte uCTUHHBIE 1. 3agauu Ha MPUTOTOBICHUE
OK 02 PacTBOpbI pacTBOpPOB.
2. IIpakTUKO-OpUEHTUPOBAHHBIE
pacueTHbIe 3aJ]aHusl Ha IUCTIEPCHBIE
CUCTEMBI, HCIIOJIb3yeMbIE B OBITOBOM
Y IPOU3BOJICTBEHHON AEATENLHOCTH
YenoBeKa
6.2 |OK 01 Hccnenosanne cBOWCTB Hccnenosats Gu3HKO- JlaboparopHas pabora
OK 04 pacTBOpOB XUMHUYECKHUE CBOICTBA “IIpuroroBnenne pacTBOPOB”
WCTHHHBIX PacTBOPOB

Il | IlpodeccuoHaTbHO-OPHEHTHPOBAHHOE COAEPIKaAHNE (COMEePKAHUE MPUKJIATHOTO MOTYJIfA)

7 Pazpea 7. OueHuBaTh NocyaeacTBAs  (3ammTa Keiica (¢ yueToM Oyayuei
Xumus B ObITY U OBITOBOM 1 NPo(hecCHOHAIBHOM /1esITeJIbHOCTH)
NMPOU3BOACTBEHHOMH MPOU3BOACTBEHHOM
JesITeTbHOCTH YeJI0BeKa |deATeIbHOCTH YeI0BeKa ¢

MO3UIIHI KOOI HUECKOM

0e30macHOCTH
OK 01 Xumus B OBITY U OrneHUBaTh MOCIIEACTBHUS Ketic (¢ yaerom Oyaymieit
OK 02 IIPOU3BOJICTBEHHOM OBITOBOM U npodecCHOHATLHON IeATETHHOCTH)
OK 04 JIEATENIBHOCTH Y€JIOBEKa  |IIPOM3BOJICTBEHHON Tema keiica: JlekapcTBa Ha OCHOBE
OK 07 JIeSITEIbHOCTY YeJIOBeKAa C | PaCTUTENbHBIX TPEnapaToB
K 1.2 MO3UIMH SKOJIOTHYECKON

0€e30MacHOCTH
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