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1. MACIIOPT PABOYEM IMPOT'PAMMBI YUYEBHOM JTUCIUILJINHBI
OJb 07. XUMUA

1.1. OO6aacTh NpUMeHEHHUs MPUMEPHOH MPOrpaMMbI
Pabouass mporpamMma y4eOHOW NUCHUIUIMHBI «XHWMHs» TMpEeIHAa3HAueHa IS

U3YYCHUS XUMHU B YUPEKACHHUSIX CPEIHEro MPOoPEecCHOHAIBHOTO 00pa3oBaHus,
peanu3yronmx o0pa3oBaTeNbHYI0 TMPOTpaMMy cpeaHero  (MOJHOTO) — 00mIero
oOpa3oBaHus, MPU TMOATOTOBKE KBATU(UIIMPOBAHHBIX pPa0OYUX U CIEIHATUCTOB
CpEIHETO 3BEHA.

1.2. Mecro y4yeOHOI JUCUMILUIMHBI B CTPYKTYpe OCHOBHOH mnpodeccHOHATbHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI:

1.2. llesin U nJIaHMPYeMble pPe3yJabTaThl OCBOCHH S JUCIUNIIMHBI

1.2.1. lleau 1 3aga4u AU CHUILIMHBI

DopMHUPOBAHUE Y CTYICHTOB MPEJICTABICHUS O XUMUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MUpPa KaK OCHOBBI MPUHATHS PELICHUI B >KU3HEHHBIX U MPOHU3BOJCTBEHHBIX CUTYaIUsX,
OTBETCTBEHHOT'O MTOBE/ICHUS B IIPUPOJIHOM Cpeie.

2. 3agayu AUCHMILINHBI:

1) chopmupoBaTh MOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMUYECKUX MPOIECCOB U SIBJICHUN B
OKpYXarollel cpesie, LEeIOCTHON HaydyHOW KapTUHBI MHpPA, B3aUMOCBS3H M B3aMMO3aBHCHMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYIIbI HEOPTraHMUYECKUX M OPTaHMYECKUX BEIIECTB, YPaBHEHUS
XUMHUYECKHX pEaKIHi, OOBSICHATh HUX CMBICT, HWHTEPIPETHPOBATh PE3YJIBTAThl XHUMHYCCKUX
JKCIIEPUMEHTOB,

3) cdopMupoBaTh HAaBBIKM TPOBEIACHHUS TMPOCTCUININX XUMHYCCKHX JKCIEPUMEHTATBHBIX
UCCJIEIOBAaHUM C COOIOZACHHEM MpaBUil OE30MacCHOTO OOpalleHHs C BEIIeCTBAMU M J1a00paTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHUS UCTIOIB30BaTh HH()OPMALINIO XMMHUUYECKOTO XapaKTepa U3 Pa3IMYHbIX HCTOUHUKOB;
5) chopmupoBaTh yMEHHUs TMPOTHO3MPOBATH IOCIEACTBUS CBOEH MEITEIBHOCTH U XWMHYECKHX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB,;

6) chopMHUpOBaTh NMOHWMAHUE 3HAYUMOCTH JOCTHIKEHUNW XUMHUYECKON HAYKM W TEXHOJOTUM ISt
pPa3BUTHS COLIMATBHON U TTPOU3BOJCTBEHHOMU cep.



1.2.2. Ilnanupyemble pe3yJibTaThl 0CBOCHHS 001e00pa3oBaTebHOH TUCcHUILVINHBI B c00TBeTcTBUM ¢ PI'OC CIIO un Ha ocHoBe PI'OC COO

aKTyallu3upoBaTh MpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJMBaTh CYIICCTBEHHBIH MPU3HAK HIIH
OCHOBaHUS JUIsl CPAaBHEHHUS, KIACCU(DUKAIMH W
0000IIECHHMS;

- OmpeneNsaTh IeNd JIeSTeIbHOCTH,
napaMeTpbl U KPUTEPUU UX JIOCTHIKCHHUS,
- BBIABJISATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B
paccMaTpUBaEMbIX SIBJICHHSIX;

- BHOCUTh KOPPEKTHBBI B JICATEIIBHOCTh, OI[CHHBATH
COOTBETCTBHE pE3yAbTAaTOB IIENIsIM, OIICHUBATH
PUCKH TIOCIIEACTBHIA JEATSIIEHOCTH,

- pa3BHUBaTh KPEATUBHOE MBIIIJICHUE TP PEIICHUM
YKU3HEHHBIX TTPOOIeM

3aaaBaTb

Koa u IInanupyeMble pe3yabTaThl 0CBOCHHS JHCIUILIHHBI
HAaMMEHOBaHH
e
(popmupyembl Oo0mue JucuuMniMHapHbIe
X
KOMIIeTeH U
OK 01. B yacTH TPpY10BOIro BOCIUTAHNA: - BJIAJETh CUCTEMOM XMMHYECKMX 3HAHMH, KOTOpas  BKIJIIOYAET:
Bri6upats - TOTOBHOCTb K TpYyLy, OCO3HAaHHME IIEHHOCTH | OCHOBOIOJIAralOlIMe MOHATUSA (XMMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs
CIIOCOOBI MacTepCcTBa, TPYHAOIIO0HE; oboJiouka aToma, s-, p-, 0-2JIeKTpOHHBIE OPOMTAIM aTOMOB, HOH, MOJIEKYJIa,
peleHys 3a1a4 | - TOTOBHOCTb K  aKTMBHOM  JEATEIIBHOCTH | BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCT, CTEIECHb OKUCIICHUS, XMMHYECKas
npodeccroHan | TEXHOJOTMYECKOM U COMAIbHOM HAlPaBICHHOCTH, | CBSI3b, MOJb, MOJIIPHAs Macca, MOJIIPHBIM 00beM, YIJIEPOIHBIH CKEJET,
BHOU CIIOCOOHOCTh ~MHUIMMPOBATh, IUIAHMPOBaTh M | QyHKLUUOHANIbHAS TPYNINa, PaJuKall, H30MEpUs, U30Mepbl, TOMOJIOIHYECKUI
JESATEIIBHOCTH | CAMOCTOSITENBHO BBIIOJIHAT TAKYIO JEATEIBHOCTD; | P, TOMOJIOTH, YIIIEBOAOPOABI, KUCIOPO- U a30TCOAEPKALINE COCIUHEHUS,
IPUMEHUTEIIBH | - UHTEpEC K pas3INYHbIM cepaM | OMOIOrMYECKH AKTUBHBIC BElECTBA (YIJIEBOJbI, KUPBI, O€JIKH), MOHOMED,
0 K Pa3IM4YHbIM | IPO(ECCHOHATBLHOMN NEeITebHOCTH, IIOJINMEP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIDHBIE  COCIMHEHUS,
KOHTEKCTaM OBiageHne  yHHBEPCAJbHBIMH  y4eOHBIMH | KDUCTAIUIMYECKAs PELIETKA, THUIIl XUMUYECKUX PEaKUUN (OKUCIUTEIBHO-
MO3HABATEJbHBIMHU AeHCTBUAMM: BOCCTAHOBUTEIIBHBIE, 3K30-U 3HJOTEPMUYECKHE, PEAKIIMM HOHHOIO 0OMEHa),
a) 0a30BbIe JIOTHYECKHE AeHCTBHUS: pacTBOp, DJIEKTPOIUTHI, HEDIEKTPOIUTEI, SIEKTPOIMTUYECKAs JUCCOLMAIN,
- CaMOCTOSATEIILHO (bopMynupoBaTh U | OKUCJIHUTEID, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKON PEaKLUU, XUMUYECKOE

paBHOBecHE), TEOPHMM M 3aKOHbl (TEOpUS XMMHUYECKOIO CTPOEHHUS
oprannueckux BemecTB A.M. ByriaepoBa, Teopus 53I€KTPOIUTHUECKON
aucconuanuy, nepuoaudeckuil 3akon .M. MenneneeBa, 3aK0H COXpaHEHMSI
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMUH, (HAKTOIOIHUECKUE
CBEJIEHUS] O CBOMCTBAX, COCTaBe, MOJIYYEHUU M O€30M1aCHOM HCIOJIb30BaHUH
BOKHEHIINX HEOPraHMYECKUX U OpPraHMYecKUX BELIECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTH YEJI0BEKA;

- yYMETb BBISBJISITH XapaKTE€pHbIE IMPU3HAKKM U B3aUMOCBS3b HM3YyYEHHBIX
MOHATUM, TPUMEHSATHh COOTBETCTBYIOIINE NOHSITHS IPU ONMCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKHX M OPraHWYeCKUX BELIECTB U UX IpEeBpallleHui;

BBISBJIATh  B3aUMOCBSI3b  XMMUYECKMX 3HAHUM C  TOHATHSAMH U
IpEACTABICHUAMU APYTHUX €CTCCTBCHHOHAYYHBIX MTPCIMETOB,

- YMETh HCHOJIb30BaTb HAMMEHOBAHUS  XUMHYECKMX  COCIUHEHUU
MEXKIYHAPOJHOTO COK03a TEOPETUYECKOW M NPUKIAJAHOW XHMUU U




0) 0a30BbIe HcCJIea0BaTEIbLCKHE JeiiCTBHA:

- BJIaJIETh HABBIKAMHU YIEOHO-UCCIIEA0BATEIHCKON U
MIPOEKTHOM JE€ATEIbHOCTH, HABBIKAMH pa3pelICHUs
pooem;

- BBIIBJISITH NPUYMHHO-CIICICTBEHHBIE CBS3U U
aKTyaJIM3UpPOBATh 3a/1auy, BBIIBUTATh THUIIOTE3Y €€
peuieHus, HaXOJIUTh apryMEeHTbI JUTSL
JIOKa3aTesIbcTBa CBOUX YTBEPXKIACHUM, 3a7aBaTh
rapamMeTpbl U KpPUTEPUU PELLICHNUS;

- AQHAJIM3UPOBATH TOJYYEHHBIE B XOJE PEIICHUS
3a/laud  pe3ysbTaThbl, KPUTUYECKH OLEHUBATh MX
JIOCTOBEPHOCTh, TPOTHO3MPOBATH HM3MEHECHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEIEATEIIbHOCTH;

- yYMETh UHTErpUpPOBaTh 3HAHMS W3 PaA3HBIX
MpeIMETHBIX 00IacTe;

- BBIIBUraThb  HOBBIE  HJICH,
OpUTHHAJILHBIC TOXO0/IbI U PEIICHUS;
- CIIOCOOHOCTD UX MCIIOJIb30BAHMS B
ITO3HABATEJIBHON U COLIMAIIBHON MTPAKTHKE

npeaiaraTh

TPUBHUAJIbHBIC HAa3BaHMS BaKHEHUIIIMX BELIECTB (ITWIICH, alleTUIICH, TNINICPHH,
¢benon, Qopmanbrerun, YKCycHas KHCIOTAa, TJMIWH, YrapHBIA —ras,
YTJICKUCIIBIN Ta3, aMMHaK, TalieHasi U3BeCTh, HEralleHasi U3BECTh, MUThEBAs
cola M APYrux), COCTaBIATH (POPMYJIbI HEOPraHHUECKUX M OPTaHUYECKUX

BEILIECTB, YPaBHEHUS XWMHUYECKHX pEaKIi, OOBSICHATb HX CMBICI,
MOATBEPKIATH XapaKTepHbIE XUMHUYECKUE CBOMCTBA BEILLECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH UM 3aMKUCSMU YPAaBHECHUN XUMHUYECKUX
peaKLHii;

- YMeTh YyCTaHaBJIMBaTh MPUHAJICKHOCTh W3YYCHHBIX HEOPraHMYECKUX U
OpPraHN4YC€CKUX BCIICCTB K ONPCACICHHBIM KJIaCCaM U IpyIlinam COCIII/IHGHI/Iﬁ,
XapaKTepu30BaTh WX COCTAB M Ba)KHEHIIME CBOWCTBA; OMPEAETATh BHIBI
XUMHUYECKUX CBsi3ed (KOBaJeHTHAas, MOHHAs, METAJUTMYECKasi, BOJOPOIHAs),
TUIBI KPUCTATNIMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIUPOBATH XUMHUECKUE
peaKkiuy;

- cdhopmMupoBaTh MPEACTABICHUS: O XHUMHUYECKOH  COCTaBISIOLIEH
GCTGCTBGHHOHayLIHOI;'I KapTUHbl MHpa, POJIM XMMHU B IMO3HAHUU SIBJICHUN
OpUpOAbl, B (OPMHUPOBAHHHM MBIIIICHUS M KYJIbTYpbl JUYHOCTH, €€
(GYHKIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM /ISl PEIICHHUS MPAKTHIECKUX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3JI0pPOBBIO U
MIPUPOIHOM CpEE;

- YMeThb NPOBOJUTH pacueThl MO XHUMUYECKUM (OpMyslaM U ypaBHEHUSIM
XUMHUYECKUX  pEaKIuil C UCHONb30BaHWEM  (DU3MYECKUX  BEITUYHH,
XapaKTEePU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMalnlbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOIB30BATh
CUCTCMHBIC XWUMHWYCCKUC 3HAHUA IJId IPUHATHA peHIGHI/Iﬁ B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnons3oBath
COBPEMEHHBIE
CpeacTBa
IIOKCKa,
aHaiu3a u
UHTEPIIpETALN
1 uHhopMauu

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUSA:

- c(OpPMUPOBAHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOIIECTBEHHON MpaKTUKH,
OCHOBaHHOTO Ha Jaore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOEr0 MeCTa B
MOJINKYJIbTYPHOM MHPE;

- YMETb IJITAHUPOBATH U BBIMOJIHATh XUMUYECKUN SKCIEPUMEHT (IIPEBPAILLICHUS
OpPraHWYECKHX BEIIECTB IPU HAIPEBAHNHU, TIOJYYECHHE ITHIICHA U U3YUEHHUE €r0
CBONMCTB, KAauUECTBEHHBIC pPEAKLMHU HA aJbACTHUIbI, KpaxMall, YKCYCHYIO
KHCIIOTY; JIeHaTypalusi OeJIKOB IpU HAarpeBaHUU, LIBETHHIE peaklnu OEIKOB;
MIPOBOJIUTH PEAKIIMU HOHHOTO OOMEHA, ONPEAEIATh CPEAY BOAHBIX PaCTBOPOB,
KauecTBEHHbIE pPEaKIMH Ha cynabdar-, KapOOHAT- M XJOPUA-aHUOHBI, Ha
KaTHOH aMMOHMSI; peIIaTh SKCIIEPUMEHTANIbHbIE 3a/1a4M 110 TeMaM "Mertasuibr"
n "Hemerannpl") B COOTBETCTBHM € MpaBUJIaMU TEXHUKH 0€30MACHOCTH MpU




u
UH(pOPMALUOH
HBIC
TEXHOJIOTUU
ISt
BBITIOJIHEHUS
3amadq
npodeccuoHan
BHOU
JeSATeIbHOCTH

- COBCPIICHCTBOBAHHUEC SI3BIKOBOM M YUTATEIILCKOU
KYJBbTYPBI KaK CpCACTBa BSaHMOﬂeﬁCTBHH MCKAY
JIFOAbMH U ITO3HAHHA MUPA,

- OCO3HaHHUEC ICHHOCTH HaquOfI ACATCIIbHOCTH,

TOTOBHOCTb ~ OCYLIECTBISATH  IPOEKTHYO U
UCCIIEI0BATEILCKYIO JIESITEIIBHOCTD
UHAWBUYAJIBHO U B TPYIIIIE;

OBiajgeHne  YHMBEPCAJIBHBIMH  Y4eOHBIMH

NMO03HABATEJIbHbIMHU JAeliCTBUAMM:

B) padora ¢ nunopmanmeii:

- BJaJIeTh HAaBBIKAMU MOJY4YeHHs] WHPOPMALUU U3
HCTOYHHUKOB pPa3HbIX THUIIOB, CaAMOCTOATCIILHO
OCYILIECTBIATh MOUCK, aHAJIU3, CUCTEMATHU3AINIO U
MHTEPIPETANI0 HHPOPMALUHU PA3TMYHBIX BUIOB U
(dbopM mpencTaBiIeHUS;

- co3JaBaThb TEKCTbl B Pa3JIMYHBIX (QopmaTax c
y4eTOM Ha3HayeHHs WHGOpMalUd U IIeJIeBOMN
ayTUTOPUH, BBIOWpas ONTUMAIbHYIO  (opMy
MMpEACTABJICHUA U BU3YyaJIU3alluH,

- OLEHUBAaThb JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(poOpMallUK, €€ COOTBETCTBHE IPAaBOBBIM U
MOPaJIbHO-3TUYECKUM HOpMaMm;

- HCMOJB30BaTh CPEACTBA WH(OPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUA B PpELIECHUHU

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  337ady C  COOMIOJeHHEM
TpeOOBaHUMN IPrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTHUEHBI, pecypcocOepekeHusi, TMpPaBOBBIX U
OTUYECKUX  HOPM, HOpPM  HWHGOOPMAITMOHHOU
0e30IMacHOCTH;

- BJIJIETh HABBIKAMH PACTIO3HABAHHMSI U 3AIIUATHI
uHpopmanuu, UHGOPMAIIMOHHON 0€30MacHOCTH
JMYHOCTH,

o0pallleHnH C BEeIECTBAMHU U J1a00paTOpHBIM 000pyI0BaHUEM; IPEICTABIATh
pe3yabTaThl XMMHYECKOTO SKCIEpUMEHTa B (OopMe 3alucu ypaBHEHHH
COOTBETCTBYIOLIMX pPEakUUid M (OPMYIHPOBaTh BBIBOJABI Ha OCHOBE 3THUX
pe3yJIbTaTOB;

- YMETh aHAJIM3UPOBATh XUMUYECKYI0 HH(OpMAIHIO, IOTyYaeMyto U3 pa3HbIX
HCTOYHUKOB (CpecTB MaccoBOi HH(pOpMaIuu, cetb UHTepHET u Apyrue);

- BJIaZIeTh OCHOBHBIMU METOJJaMH HAyYHOTO I03HAHUSI BEIIECTB U XUMUYECKUX
sIBJICHUH (HaOJI0/IeHHe, U3MEPEHUE, IKCIIEPUMEHT, MOACIIMPOBAHNUE);

- YyMETb IPOBOJUTH pacyeThl M0 XUMHUYECKUM (QOpMyJiaM M YpaBHEHHIM
XUMAYECKHX  PEaKUWi C  HCHOJIb30BaHWEM  (U3MYECKUX  BEIMYHH,
XapaKTepU3YIOIUX BEIECTBa C KOJMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMaJsibHBIE YCJIOBHUSI) TIa30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHbIE XMMHUYECKHE 3HAHMs JUIsl MPUHATUS PEUIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIECTBAMM U UX IPUMEHEHUEM




OK 04. - TOTOBHOCTH K CaMOPAa3BUTHIO, | - YMETh IUTAHUPOBATH U BBITIOJIHITH XUMHUYECKUN SKCTIEPUMEHT (TIPEBpAILICHUS
DddexTnBHO CaMOCTOSATENILHOCTU U CaMOOIIPE/ICIICHHIO; OpPraHMYECKUX BEIIECTB IPU HArPEBAHUH, TIOJIYUCHHUE STHUIICHA U U3YUEHUE €r0
B3aMMOJICHCTBO | -OBJIaJICHUC HaBbIKAMH y4eOHO- | CBOMCTB, Ka4eCTBCHHBIC pEaKIMM Ha albJeTHJbl, KpaxMmall, YKCYCHYIO
BaTh U UCCIICIOBATENILCKON, MPOEKTHOH W COIMANBHOHN | KHCIIOTY; JE€HATypalus OCIKOB MpU HAarpEeBaHWH, IBETHHIC PEaKIUU OEIKOB;
pabortarth B JeSATeIIbHOCTH; MMPOBOJIUTH PEAKIIUA HOHHOTO 0OMEHa, OTPEIETIATh CPely BOAHBIX PaCTBOPOB,
KOJUICKTUBE U OBaanenue YHUBEPCAJLHBIMH | KAUECTBEHHBIE pPEAaKUUMU Ha Cyib(ar-, KapOOHAT- M XJIOPUA-aHHUOHBI, Ha
KOMaHJI€ KOMMYHHKATHBHBIMMY J1eHCTBUSIMM: KaTHOH aMMOHHSI; peIllaTh SKCIIEpUMEHTAIbHbIE 3a]1a4u 110 TeMam "Metaibr"

0) coBMecTHasi 1eSiITeJIbHOCTD. u "Hemertannsl'") B COOTBETCTBUU C MPaBUIAMHU TEXHUKU 0E30MACHOCTU HpPHU

- TMOHMMAaTh H HCIIOJL30BaTh MPEUMYIIECTBA | OOpAIIEHUH C BEIIECTBAMHU U JJAOOPATOPHBIM 00OPYIOBAHHEM; IIPEICTABIISIThH

KOMaHHOW ¥ WHIUBUyaTbHOU PabOTHI; pe3yNIbTaThl XUMHYECKOTO JKCIEPUMEHTa B (opMe 3alHuCH YpaBHCHHMA

- NPUHUMATh LEIH COBMECTHOHN JI€ATEIbHOCTH, | COOTBETCTBYIOIIUX peaKUUi U (QOpMYIHpPOBaTH BHIBOJABI HA OCHOBE 3THUX

OpraHU30BBIBATh U KOOPJAUHHUPOBATH JCUCTBUS IO | PE3YyIHTATOB

€¢ JIOCTIDKCHHUIO: COCTaBJISATh IUIAH JICHCTBUIA,

pacnpenenaTh pojik C y4eTOM MHEHUM YYaCTHUKOB

00CYyXXIaTh pe3ylbTaThl COBMECTHOM paboThI;

- KOOPJIMHUPOBAaTH W BHINOJHATH paboOTy B

YCIOBUSX peanbHOTO, BUPTYaJIbHOTO u

KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIISATb TO3WTHUBHOE CTPATETUYECKOE

MOBEJICHUE B PA3JIMYHBIX CUTYalUsIX, MPOSBIATH

TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM

OBjaieHHe YHUBEPCAJTbHBIMHU PeryaisiTUBHbIMHA

JeHCTBUSIMM:

I') IPUHATHE ce0sl M APYTUX JIIO/Ieii:

- IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX JTFOCH

IIPU aHAJIM3€ PE3yJIbTAaTOB AEATEIbHOCTH;

- IpU3HABATh CBOE MPABO WM MPABO JIPYTUX JIOACH

Ha OIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MUP C

MO3UIIMH JIPYTOro YeJI0OBEKa;
OK 07. B 001acTH 3K0JI0rH4€CKOr0 BOCIIUTAHUSA : - chopMupoBaTh MPEACTABIEHUS: O XHUMHUYECKOH COCTaBMIsIOIEH
ConeticTBoBath | - COPMHUPOBAHHOCTh SKOJOTUYECKOW KYJIbTYPHI, | €CTECTBEHHOHAYYHOM KapTHHBI MHUpPA, POJIM XMMHUHM B TIO3HAHUU SIBJICHHUI
COXpaHEHUIO MOHMUMAHHUE BIMSHUS COIMATLHO-DKOHOMHYECKHUX | MPUPOAbI, B (OPMHUPOBAHMM MBIIUICHHSI U KYJIbTYpbl JUYHOCTH, €€

OKpYy>Karolen

IIPOLIECCOB ~ HA  COCTOSIHUE  TIPUPOJHOM W

(YHKIIMOHATIBHOW TPAMOTHOCTH, HEOOXOAMMOMN NIJIsl pEHICHUs MPAKTHUYECKUX




cpensl,
pecypcocOepex
CHHIO,
MIPUMCHSI T
3HaHUS 00
W3MEHECHHUU
KIIMMara,
MIPUHITUIIBI
OCpPEIKITUBOTO
MIPOU3BO/JICTBA,
3¢ pexTUBHO
JIECTBOBAThH B
Ype3BbIUATHBIX
CUTYaIUAX

COLIMAJILHOW  Cpellbl, OCO3HAHHE TIJI00ATBLHOTO
XapakTepa dKOJOTHIECKUX MPOOIIeM;

- IJJAHUPOBAaHUE M OCYIIECTBICHUE JEUCTBUU B
OKpYJKalollled Cpele Ha OCHOBE 3HaHUA LeJIeH
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUITUE AEHCTBUI, IPUHOCAIIUX BPEL
OKpY>Kalolleu cpere;

- yYMEHUE IIPOrHO3MpOBaTh HEOJIArONpUATHBIE
9KOJIOTUYECKHUE IOCJIEICTBUS MPEIIPUHUMAEMBbIX
JNENUCTBUMN, TPEAOTBPALATh UX;

- pacimpeHue OmbITa
9KOJIOTMUYECKOI HalpaBIEHHOCTH;
- OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHON U COLMAIIBHOM
JeSATEIbHOCTH;

ACATCIIbHOCTH

3a/la4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOUICHMSI K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEJE;

- YMeTh cOOJI0[aTh MpaBuja KOJOTUYECKH 11eJIeCO00pa3HOro MOBEACHUS B
OBITY U TPYIAOBOH JEATEIHLHOCTH B LIEISIX COXPAHEHHS CBOETO 3I0POBbS U
OKpYKarollled MPHUPOJHOIN cpeibl; YYUTHIBATH OMACHOCTh BO3ACHCTBHS Ha
JKUBBIC OpraHU3Mbl ONPCACIICHHLIX BCHICCTB, ITOHWMAA CMBICII IMOKA3aTCIIA
MpeiebHON JOMYCTUMON KOHIIEHTPAIUH




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM JUCIATLIANHBI

«XHUMUSA»
2.1. O0beM JUCHUIIMHBI H BHbI Y4e0HOH paboThl

Bup yueOHoii padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 39
B T.4.

OcHoBHOE coep:kaHue 35
BT. U..

TEOPETHUYECKOE 00yUCHUE 17
MPAKTHYECKHUE 3aHATUS 20
J1ab0paTOPHBIE 3aHIATHS 0
IIpodeccuoHaTLHO-OPHEHTHPOBAHHOE Co/lep:KaHHe (Colep:KaHue 9
MPUKJIAJTHOT0 MOYJIA)

BT. U..

TeopeTHYecKoe 00ydeHne 2
MPAKTUYCCKHUE 3aHATHSI 0
IIpomexyTouHas aTrecTanms (3a4er) 2




3. 2.2. TemaTn4yecKuil IUIaH U coePKAHUE TUCHUILINHBI

dopmupyem
HaumeHoBanue Conep:xanue y4e6HOro MaTepuajia (0OCHOBHOE H MPO(eCCHOHATLHO-OPHEHTHPOBAHHOE), OB LeM 1aCOB ble
pasiesioB U TeM Ja6opaTopHbIe M PAKTHYECKHE 3aHITHS, IPUKJIATHON MOLYJIb KOMIETeHIH
u
1 2 3 4

OcHOBHOE coJiepKaHHe 35
Pa3nes 1. OcHOBBI CTPOEHHSI BelecTBa 4
Tema 1.1. OCHOBHOE coJIep:KaHue 2 OK 01
Crpoenne atromoB | TeopeTHueckoe odyueHue 2
XAMAHCCKUX CoBpeMeHHass MoJeib CTpoeHHsi aToma. CHMBOJMYECKUM S3BIK XUMHH. XUMHYECKHH DIIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoHuUrypauus aroma. Krmaccupukamnus XHUMHUYSCKHX 3JIEMEHTOB (S-, P-, d-3JeMEHTHI).
fipupona BaneHTHbIE ~ DICKTPOHBI.  BaleHTHOCTh.  DIEKTPOHHAss  [PUPOJA  XMMHYCCKOW  CBSI3ML. 2
XAMAYCCKON DJIEeKTPOOTPHUIATEILHOCTh. BHABI XUMHYECKOW CBs3M (KOBAJCHTHAs, HWOHHAs, MeETAIMYEeCKasl,
CBA3H BOJIOPOJTHAs) U CIIOCOOBI €€ 00pa30BaHUsI

IIpakTHYecKkne 3aHATHS 2

Pellenne 3aJaHuii Ha HCHOJB30BAHHE XUMHUYECKONM CHMBOJMKM M HA3BaHUH COEIWHEHUH 110

HOMEHKJIaType MEXIYHAPOIHOIO COX03a TEOPETUYECKON U IPUKJIAAHON XUMUH U TPUBUAJIBHBIX Ha3BaHUI

IS COCTABIICHUS. XUMUYECKUX (OPMYJI JIBYXaTOMHBIX COEIMHEHU (OKCHIOB, CYIb(QHIOB, THAPHIOB U

T.IL.) ¥ IPyTUX HEOPraHWMIECKUX COEANHEHHI OTIENBHBIX KJIACCOB. 2

[pakTHyecKue 3aaHus Ha YCTAaHOBJICHUE CBS3M MEXIY CTPOEHHEM aTOMOB XMMHYECKHX DJIEMEHTOB U

HEPUOJNYECKAM M3MEHEHHEM CBOMCTB XUMHUYECKUX DIIEMEHTOB U MX COEJUHEHUHA B COOTBETCTBHH C

nosiokeHneM [1eproInIecKoi CHCTEMBI.
Tema 1.2. OcHOBHOE coJIep:KaHue 2 OK 01
Iepuoguyeckuit | IlpakTHYeCKHe 3aHATHS 2 OK 02
3aKOH H Tabmuia [Mepuoauueckas cucteMa XUMUYeckux dneMeHToB J[. M. MenzeneeBa. ®U3nuecKuii CMBICIT
A.1. Menneneena [Mepuoanueckoro 3akona J[. 1. Menzeneea. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHX

3IIEMEHTOB, 0OPa3yeMbIX MU MPOCTHIX M CIOKHBIX BEMIECTB B COOTBETCTBHHU C MOJIOKCHHEM

XHMHUYECKOTO dyieMenTa B [leprouueckoii cucremMe. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHHUE 5

Ilepnoanueckoro 3akona J[.11. MenneneeBa. [Iporunoser [I.11. MenaeneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX JJIEMEHTOB.
Pelrenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XAPAKTEPU3ALUI0 XUMUYECKHUX

9JIEMEHTOB «MeTaTnJecKkre / HeMeTauTHUeCKue CBOﬁCTBa, OJICKTPOOTPHUIATCIbHOCTE XUMHWYCCKUX
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AJIEMEHTOB B COOTBETCTBHU C MX AJICKTPOHHBIM CTPOCHHEM M TOJIOKEHUEM B TIEPUOUICCKON CUCTEME
xuMu4deckux djaemenToB .M. MenneneeBay

Paznen 2. Xumndeckue peaknuu 6
Tema 2.1. Tunsr | OcHOBHOE colepKAHUE 2 OK 01
XUMHUYECKHX TeopeTnueckoe ooyueHue 2
peakuuit Knaccugukanus v TUIIBI XUMHUUYECKUX PEAKIMI C yYacTHEeM HeopraHudeckux BeuiectB. CocraBieHue

ypaBHEHUH PEaKIMi COSTMHCHUS, PA3JIOKCHUS, 3aMEIICHHsI, 0OOMEHa, B T.4. pEaKIUii TOPCHHS,

OKHCJICHUS-BOCCTAHOBJICHHUS.

VYpaBHeHUsI OKUCIEHUI-BOCCTaHOBIIEHU. CTeneHb oKucaeHusl. OKUCINTENb U BOCCTAHOBUTEND. 2

CocraBieHue 1 ypaBHUBAaHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLM METOAOM JIEKTPOHHOTO

6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUH B IPUPOIE, TPOM3BOICTBEHHBIX IpOIIeccax U

KHU3HEJIEATEIbHOCTH OPraHU3MOB

IIpakTnyeckune 3aHATHSA 2

KonunuectBeHHble OoTHOLIEHUS! B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBl B XMMHMU U PacyeThbl IO

YpaBHEHMSM XMMHMYECKMX peakuuid. Moyib Kak eJMHMLA KOJIM4ecTBa BelecTBa. MoisipHas Macca.

3aKOHBI COXPAaHEHUs Macchl M 3Hepruu. 3akoH ABoraapo. MouspHblii 00beM ra3oB. OTHOCHUTENbHAS 2

IUIOTHOCTh ra3oB. PacyeTsl Mo ypaBHEHUSAM XMMUYECKMX PEaKLUH C MCIIOJIb30BAaHHMEM Macchl, 00beMa

(HOpMaJIbHBIE YCIIOBUSI) Ia30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE co/lep:KaHue 2 OK 01
ODIEKTPOIMTHIECKR | Tegpernueckoe 0GyaeHHe 2 OK 04
A quccouuanus u =
HOHHLIH OGMeH Teopus anekrponuTudeckon nucconranuu. MoHsl. DIEKTPOIUTHI, HEAIEKTPOJIUTHI. Peakiiuun MOHHOTO

oOMeHa. CocTaBiieHHE peaklMii MOHHOTO OOMEHa IyTeM COCTaBJIEHHUS HX IOJHBIX M COKpAIIEHHBIX 2

MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMy. 3aJJaHUsI HAa COCTaBJIEHNE HOHHBIX peaKuil

JlabopaTopHble 3aHATHSA 2

JIaboparopHas paboTa “TUIBI XUMUYECKUX PEaKLIUn”.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00OPa3yOIIMXCs BEIIECTB) U IPU3HAKOB 9

XUMHYecKHX peakiuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, OIpeIeIeHUe CpeJIbl BOIHBIX

pacTBOpoB. 3a/1aHUs HAa COCTABJICHNE HOHHBIX peaKIHii
KonTtpoibHasn

CrpoeHue BemecTBa U XUMHUYECKUE PEAKIIUU 2
pa6ora 1
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAaHMYECKHUX BELECTB 10
Tema 3.1. OCHOBHOE coJIep:KaHue 2 OK 01
Knaccuduranus, | Teoperuueckoe odyuenune 2 OK 02
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HOMEHKJIaTypa 1
CTPOEHHE
HEOPTraHUYECKHUX
BEILECTB

[Ipeamer Heopranumveckoit xumun. Kinaccudukamus HeopraHUIeCKUX BemiecTB. [IpocThie U ClIoKHBIC
BCIICCTBA. OCHOBHBIE KJIACChI CI0KHBIX BCIIICCTB (OKCI/IHBI, THUAPOKCUBI, KUCJIOTHI, COJII/I). BzaumocBs3n
HEOpPraHUYECKUX BEIIeCTB. ATperatHbie coCTosiHUA BeulecTBa. Kpucrannuyeckue u amopdubie
BeIIeCcTBA. Tunel KPHUCTATNINYCCKUX PCUICTOK (aTOMHaH, MOJICKYJIsIpHasd, MOHHAas, MeTaJIJII/I‘-IeCKaSI).
3aBUCUMOCTh (PM3UUYECKUX CBOWCTB BEUIECTBA OT THUIA KPUCTAIINYECKON PEIIETKU. 3aBUCHMOCTD
XUMHUYECKOU aKTUBHOCTU BCIICCTB OT BUAaA XUMHUYECKOHN CBSA3U U TUIIA KpHCTaJIJII/I‘ICCKOfI PCLICTKU.
[IprunHbI MHOrOOOpa3us BEIIECTB

I[pakTuyeckue 3aHATHS

Homenknarypa HeOpraHMYECKMX BEIIECTB: HA3BaHUE BEIIECTBA UCXOMAS U3 UX XUMHUYECKON (POPMYIIBI
WA COCTaBJIEHUE XUMHUYECKON (hOPMYIIbI UCXO/sl U3 HAa3BaHUS BEILECTBA [0 MEXTyHapOAHON
(MIOITAK) mnu TpuBHaJIbHON HOMEHKJIIATYDE.

Pemienne mnpakTuueckux 3aJaHMil MO KJIacCU(UKALMM, HOMEHKJIAType M XUMHYECKHM (opmynam
HEOpPraHMYECKUX BELIECTB PA3JIMYHBIX KJaccoB (yrapHbli ra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas
U3BECTh, HEralleHasl U3BECTb, MUThEBAs COJIA M PYTUX): HA3bIBATh U COCTABIATH (POPMYJIBI XUMUUYECKHX
BEIIECTB, ONPEACIATh IPUHAIIEKHOCTD K KIIaccy.

HcTounnku xuMnudeckoi nHdopMaiuu (cpeacTB MmaccoBoit HHGpopManuu, cetb IHTepHeT u apyrue).
[Tonck nHbOpMaMY O Ha3BaHUSIM, HICHTH(PHUKATOpAM, CTPYKTYPHBIM popmynam

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BCIISCTB

OcHOBHOE cO/Iep:KaHue

Teopernueckoe o0yueHune

Meramibl. O6mue Quznyeckne U XMMUYECKHE CBOMCTBa MeTaiioB. CriocoObl TOJydeHHs. 3HAaYeHUe
METAJIJIOB M HEMETaJNIOB B TPHUPOJAE W KHU3IHEACSITENLHOCTH 4YeloBeKa M opraHu3MoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HUH, CITOCOOBI 3aITUTHI METAIIJIOB OT KOPPO3HH

Hemeramnel. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBA HEMETaJUIOB. THIUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccuduxaius 1 HoMeHKIaTypa coeAMHEHU HeMeTauoB. KpyroBopotsl
OMOTEHHBIX IEMEHTOB B PUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/I)IOB, THAPOKCU OB, KUCIIOT,
coJieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX BCIICCTB, BOOOPOJAHBIX COCHHHGHHﬁ,
BBICIIUX OKCHUJ0B U TUAPOKCUIOB

IIpakTuyeckue 3aHsATHSA

CocraBiieHnE YpaBHEHMM XMMHUYECKUX DPEAKIHUM C y4acTHEM IPOCTBIX U CIIOKHBIX HEOPraHUYECKUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIJIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMH U aM(OTEPHBIX THJIPOKCUIOB; HEOPraHUYECKHX COJIeH,
XapaKTEPU3YIONIUX UX CBOMCTBA.

OK 01
OK 02
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Pemennie mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKHX 3a/JaHUN Ha CBOMCTBA, COCTaB, MOJYYCHHUE U
0e30MacHOe UCIOJIb30BAaHUE BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTHUYECKOH
JeSATEIbHOCTH YeJIOBEKa

Tema 3.3. OcCHOBHOE cO/Iep:KaHue 2 OK 01
Wnentnduxanus | JlaGopaTopHbie 3aHATHS 2 OK 02
HEOPraHW4CCKUX | JTaGopaTopras pabora «MieHTUUKALMSA HEOPIraHUUECKHX BEILIECTBY. OK 04
BCIICCTE PelieHre SKCIEPMMEHTATBHBIX 33/1ad 110 XUMHUYECKMM CBOWCTBAM METAUIOB M HEMETAILIOB, 110

pacro3HaBaHMIO U MOJIYYECHHIO COEIMHEHNN METAJUIOB U HEMETAJUIOB. 2

Wnentudukanyss HEOPraHUYECKUX BEIIECTB C HCIOJIBb30BaHUEM HX (PU3HKO-XMMHUYECKHX CBOWCTB,

XapaKTepHBIX KAaueCTBEHHbIX peakiuil. KauecTBeHHble peakiuu Ha cyiabpaT-, KapOoHAT- U XJIOpU-

AQHUOHBI, Ha KATUOH aMMOHMUSI
Kontpoabnasn N

CBolicTBa HEOPTaHUYECKUX BEILECTB 2
padora 2
Pa3nean 4. CTpoeHue 1 CBOIICTBA OPraHNYEeCKUX BelIeCTB 12
Tema 4.1. OcHOBHOE cO/Iep:KaHue 4 OK 01
Knaccupukanus, | Teoperndeckoe oGydyenue 2
CTpOCHUE U [losiBieHHe M pa3BUTHE OPTAaHMYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecto u
HOMCHKJIATypa 3HAYECHUE OPTaHUYECKOW XUMHUU B CUCTEME €CTECTBCHHBIX HaYK.
OpraHH4eCKUX XUMHUYECKOE CTPOCHHE KaK MOPSJIOK COEAUMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO WX BaJ€HTHOCTH.
BCILECTB OCHOBHBIE TOJIOKEHHS TEOPUM XUMHUYECKOTO CTPOEHUS OpraHudeckux coenuHeHuii A.M. bytieposa.

VYrnepoaHblii CKENeT OpraHu4ecKol MOJIEKYJbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO 2

CTPOEHMS MOJIEKYJ. MI30Mepus U U30MepHI.

[lonsiTue o @QynkuuonanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUKM OPraHUYECKUX

coequHeHn. MexXyHapoiHasi HOMEHKJIaTypa U IPUHIIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COETUHEHUI.

[TonsiTre 00 a30TcoEpKALIUX COEAMHEHMSIX, OMOJOTHYECKH aKTUBHBIX BelllecTBax (yriieBojax, Kupax,

0esKax u Jip.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHHSIX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHSA 2

Homenknatypa opraHu4yecKuX COEIMHEHUH OTAEIbHBIX KJIacCOB (HACHILICHHBbIC, HEHACHILIEHHBIE U

apOMAaTHYeCKUEe YTJIEBOJOPO/bl, CIIUPTHI, (PEHOJIBI, aJbAETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)

CocraBiieHHEe TOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (OPMYJ OpraHMYECKHX BELIECTB OTIENIbHBIX 9

KJIACCOB, HCIIONIb3Yysl WX HAa3BaHUS MO CHUCTEMAaTHYECKOW W TPUBHUAIBHOW HOMEHKJAType (ITHUIIEH,
arneTuieH, TuIepuH, (eHon, (GopmanbAeTHUll, YKCyCHas KHUCIOTa, TJIMIHH). PacueTsl mpocTteifmeit
(hopMyIIbI OpraHUYeCcKOi MOJIEKYJIBI, HICXO/SI U3 DJIEMEHTHOTO cocTaBa (B %)
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Tema 4.2.
CpolicTBa
OpraHUYECKUX
COCTUHEHUN

OCHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COCAMHEHUN OTHENbHBIX KIAcCOB (OCOOEHHOCTH
KJaccu(hUKAMU 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHUYECKUH psif v o0mas popmyrna; H30Mepus;
(bu3nyeckre CBOMCTBA; XUMUYECKIE CBOMCTBA; COCOOBI MOTYUYCHHS):

— TpeJenbHbIe YIIeBOAOPOIbI (AIKaHbI U IUKJIOANKaHbl). ['opeHre MeTaHa Kak OJUH U3 OCHOBHBIX
HMCTOYHHKOB TEIJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YIIIEBOJAOPOI0B, HAXOXKICHHUE B
MPUPOJIC U TPUMEHEHUE AIKAHOB;

— HeTpeiebHbIC (ATKEHBI, ATKWHBI M aJIKaIUEHbI) 1 apOMaTHYECKHE YIIIeBOA0POIbl. ['opeHune arneTrieHa
KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOTO MIAMEHH JIJIsl CBAPKU U PE3KU METAJNIOB

— KUCJIOPOACOICpKAIINE COSTUHEHUS (CTUPTHI U ()eHOITBI, KAPOOHOBBIE KUCIOTHI M A(UPBI, AITbJCTUIIBI U
KETOHBI, JKUPbI, yrieBoasl). [IpakTdeckoe MNpPUMEHEHHE OSTUJICHIJIMKOISA, TIJIHLEpHHa, (QeHoa.
[Ipumenenne Qopmanpaeruaa, ameragbJeTUAa, YKCYCHOH KHCIOTHL. MpUIa Kak COJU  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIME CBOKWCTBA Mbljla

— a30TCo/IepIKallME COeAMHEHNS (AMUHBI 1 AMUHOKHUCIIOTHI, Oesikn). BricokoMoneKyispHble COeTUHEHUS
(cuHTeTMYeckue ©  OUOJIOTUYECKU-AaKTUBHBIE). MoOHOMEp, TMOJUMeEp, CTPYKTYpHOE  3BEHO.
[Tonumepu3zanus 3TUIEHa KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUS.

I'eneTnueckas CBsI3b MEXKy KJIaCCAMH OPraHMYECKUX COCIMHEHUN

HpaRanecmle 3aHATHUSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAS M MEXJIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYeHHUs): TpeAebHbIe (AIKaHbl U LUKIOAIKaHBbI),
HenpeJelbHble (aJIKEHbI, aJIKUHBI U aJIKaJIu€Hbl) 1 apOMAaTUYECKUE YIJIEBOJOPO/Ibl, CHUPTHI U (DEHOJIBI,
KapOOHOBBIE KUCIIOTHI U 3(UPHI, aJIbAETH bl U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIpHBIE
COE€UHEHMS. 3aJaHNs Ha COCTABJICHHE YPAaBHEHMHM XMMHUYECKHMX PEaKIMHA C y4yacTHEM OpraHH4eCKHX
BEILECTB HA OCHOBAHUU UX COCTaBA U CTPOCHUS

CocraBneHue cxeM peakiuii (B TOM 4YHCIEe 1O TMPEATOKEHHBIM IIeMOYKaM MpeBpalleHuit),
XapaKTEPU3YIONIUX XUMUYECKUE CBOMCTBA OPTaHMUECKUX COSAMHEHUIN OTIEIBHBIX KJIACCOB, CITIOCOOBI MX
MOJYYEHUs] M Ha3BaHUE OPraHUYECKUX COEAMHEHUM 10 TPUBHAIBHOW WIM MEXIYHApOJHOU
CHUCTEMAaTUYECKON HOMEHKJIIAType.
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHMUYECKUX 3aJaHUN HAa CBOWCTBAa OPraHUYECKHUX
COCJIMHEHHH OTJENHHBIX KJIACCOB

JlabopaTopnasi pabora

JlaGoparopHas padota “[IpeBpaiieHuss OpraHUYECKUX BEIIECTB pU HarpeBaHuu".

OK 01
OK 02
OK 04
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[Tonydyenue 3THIIeHA U U3YYEHHUE €r0 CBOMCTB. MOIeTMPOBAHUE MOJIEKYJI M XUMHUYECKUX MPEBpaCHUM
Ha TIpUMepe 3TaHa, STUJICHA, alleTUJIeHa U JIp.

Tema 4.3. OcHoOBHOe co/iep:KaHue 4 OK 01
Vnentupurains | Teopermueckoe o0yuenue 2 OK 02
OpraHUYeCKUX B I 6 0 OK 04
uoopraHudyeckue coeauHeHus. IlpumeHenne u Ouosjormueckas poJsib yriaeBonoB. OkxucieHue
BCIIECTB, HX YIJIE€BOJAOB — HCTOYHUK SHEPrUM SKUBBIX OpraHu3MoB. OOnacTH NPUMEHEHUS aMUHOKHUCIOT. 2
sHatelie u [IpeBpamenus 6e1KoB MUK B opranusme. buonornueckue Gpynkiuu 6enxoB. buonornyeckue GyHxmm
ngMer Hie B XHpoB. Posib oprannueckoil XMMUU B pelIeHUH pobJieM NUIIeBoi 0e301acHOCTH
Hf)l(:)rg?]?];):){ﬂlgTBeHHOﬁ Ponp opranuuyeckoll XUMHM B PELICHHHM IMPOOJIEM SHEPreTHYECKOH Oe30MacHOCTH, B Pa3BUTHU
eATENBHOCTH MEIULHMHBL, CO3NaHUH HOBbIX MaTEPHAJIOB, HOBBIX HCTOMHUKOB SHEPrUM (anmpTepHATHBHBIE UCTOYHUKH
eIOBCKa sHepruM). OnacHOCTh BO3JEMCTBHS Ha KUBbIE OPIraHU3Mbl OPraHUUYECKUX BEILIECTB OTJEIbHBIX KJIACCOB 2
(YrineBoJopo/sl, CHUPTHL, (EHOJIbI, XJIOPOPraHUYECKUE IPOU3BOJHBIC, albJErMIbl M Jp.), CMBICI
110Ka3aTeJsl NPeAesIbHO TOMYCTUMON KOHLIEHTpALUU
JlaGopaTopHble 3aHSITHSI 2
JIaGoparopHas pabota: “UneHTuukanus opraHMyeckiuxX COeAMHEHUH OTIENIbHBIX KJI1acCOB™
WNnentudukanus opraHMuecKUX COEIMHEHUHN OT/IEIbHBIX KJIACCOB (Ha MpUMEpPE allbJerUI0B, Kpaxmasia,
YKCYCHOM KHCJIOTBI, OEJIKOB U T.II.) C UCIOJIb30BaHUEM UX (PU3MKO-XMMUYECKUX CBOICTB U XapaKTEPHbIX 2
KayecTBEHHBIX peakuuii. JleHarypamust Oenka mnpu HarpeBaHuu. llBeTHbie peakiuu OEJIKOB.
BO3HMKHOBEHHE aHAIMTUYECKOIO CUTHANA C TOYKH 3PEHUS XMMHUYECKHX MPOLECCOB MPU MPOTEKAHUU
KaueCTBEHHOW pPeaKIy, MO3BOJISIIOIIEH HISHTUQUIIMPOBATH NPEAJIOKEHHbIE OpraHN4YeCKHe BEECTBa
Kontpoabnas CrpyKkTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB 2
pa6ora 3 PYKTYP P Hl
Pazneu S. Kunernyeckne 1 TepMOANHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX PeaKuui 4
Cxopoctb OcHoBHOE conep:KaHue 4 OK 01
XUMHUYECKHUX OK 02
peAKIH. Teoperndeckoe o0yueHue 2
XUMHUECKOE CKOpOCTb peakIiM, €€ 3aBUCHUMOCTb OT Pa3JIMuYHBIX (PaKTOPOB: NMPHUPOJIBl PEArUPYIOIIUX BEILIECTB,
paBHOBeECHE KOHILIEHTPALlU pEarupymoolnux BELIECTB, TEMIEPAaTypbl W IUIOWAAM PEAKIMOHHOW IOBEPXHOCTH.
TennoBsie 3 (eKThl XUMUYECKUX peaKuil. K30~ U SHJOTEPMHUUECKHE, PEAKIIUH. 5
OO6paTtuMocTh peakiuii. XMuMHYECKOE PAaBHOBECHE U €T0 CMEIlIEHUE MO/ ICHCTBHEM Pa3IMUHBIX (PaKTOPOB
(KOHIIEHTpalMsl peareHTOB WJIM TPOAYKTOB peakluu, IaBI€HHE, TeMIeparypa) Uis CO3/JaHUS
ONTHMAJIbHBIX YCIOBUN NPOTEKAHU XUMHUECKUX npoueccoB. [Ipunnun Jle HlaTtense
IIpakTnyeckune 3aHATHSA 2 OK 01
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Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHW Ha aHalu3 (PaKTOPOB, BIMSIONIMX HA H3MCHCHHE OK 02

CKOPOCTH XUMHUECKOW PEeaKLny, B T.4. C MO3ULUI 3KOJIOTHYECKHU 11eJ1eCO00Pa3HOro MOBEACHUS B OBITY U

TPYIOBOU JAEATEIBHOCTHU B IIEJISIX COXPAHEHHSI CBOETO 3[J0POBbS U OKPYXKAIOIIEH MPUPOIHON CPEIbl.

Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3alaHuil Ha npuMeHeHue npuHuuna Jle-Ilatense s

HaXOXXJCHHUS HAlpaBJICHUS] CMEIICHHUs pPAaBHOBECHS XWMHYECKOM peakuud W aHanu3 (HakTOpOB,

BIIMSIFOIMX HA CMEIIEHNE XUMUUECKOr0 PABHOBECHSI
Pa3neu 6. PactBopsI
Tema 6.1. OcHoBHoOE coepxaHue OK 01
ITonstne o TeopeTuueckoe 00yueHne OK 02
pactBopax PactBopenne kak ¢usuko-xumudeckuii mporecc. PactBopsl. CrocoObl NMPHUTOTOBJICHUS PAacTBOPOB. OK 07

PactBOoprMocCTh. MaccoBas 101 paCTBOPEHHOTO BeriecTBa. CMbICI ITOKa3aTells MPeAeabHO TOMYCTUMON

KOHIICHTPALIMHU H €0 MCIIOJIb30BAaHHUE B OIIEHKE YKOJOTHUECKON OE30MaCHOCTH.

[IpaBuna 3KOJIOTMYECKH LEJIeCOO0OPa3HOI0 IMOBEACHHUS B OBITY M TPYJOBOH [EATENBHOCTH B LEJSIX

COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOLIECH MPUPOIHOW CPENbl; OMACHOCTh BO3JAEHCTBUS HA KUBbIC

OpraHU3MBbl ONPE/IEICHHBIX BEILECTB.

Pemrenne npakTHKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JJaHUN HA PACTBOPHI, UCIIOIb3yeMbIe B OBITOBOW U

IIPOU3BOJICTBEHHOM JIEATEILHOCTH YeJIOBEKa
Tema 6.2. OcHOBHOE Cco/IepKaHue OK 01
Hccnenosanne JlaGopaTopHbie 3ansTHS OK 02
CBOUCTB pactBopos JIaGoparophas pabota «IIpuroToBiaeHne pacTBOPOB». OK 04

[IpuroroBneHue pacTBOpPOB 3a/laHHON (MaccoBo, %) KOHIIEHTpalMH (C MPAKTUKO-OPUEHTUPOBAHHBIMU

BOIPOCAMH) U OIPEICNIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.

Pemrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
IpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Co/lep:KaHue MPUKJIATHOTO MOTYJIs)
Paznen 7. XuMusi B 6bITY U IPOM3BOACTBEHHOI IEATEIHLHOCTH YeI0BeKa OK 01
Xumus B ObITY 1 |OcHoBHOE cogepKanue 8§ 842‘
TPOH3BOACTBEHHOM oy epryeckoe 0Gyuenme OK 07
i:i?;l;ocm Hogelimme 1ocTHKeHNs: XUMUYECKON HAYKW U XUMHUYECKOW TeXHOJIOTHUH. Pojib Xxumun B o0ecnieyeHUn

9KOJIOTMUYECKOM, SJHEPTeTUYEeCKON U MUIIeBOW 0€30MacHOCTH, pa3BUTUM MeTUIMHBIL. [IpaBuiia nmoucka u
aHajuM3a XUMHYECKOW HH(pOpMAlMM M3 pPa3IMYHbIX MCTOYHUKOB (HayyHas W ydueOHO-HaydHas
JUTepaTypa, Cpe/IcTBa MaccoBor nH(popmanuu, ceth HTepHET)

IIpakTnyeckue 3aHATHSA

16




[Touck m aHanM3 KEMCOB O MPUMEHEHHMM XWMHUYECKHX BEIECTB W TEXHOJOTUHA C ydyeToM Oymymien
npodeccnoHabHOM ~ NEATEIBHOCTH [0  TeMaM:  BaKHEWIUME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKIIMOHHBIE ~MaTepualbl, KpacKd, CTEKJIO, KepamMuKa, Marepuaibl JUIsl DJIEKTPOHUKH,

2
HaHOMATepHallbl, TCKCTHJIbHBIE BOJIOKHA, WCTOYHHKH DHEPIUH, OPraHHYECKHE W MHHEpallbHbIC
yoOpeHus, IEKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.
3amura: [IpeacraBieHne pe3yIbTaToB pPelieHHs KeicoB B (hopMEe MUHHU-I0KIaa ¢ Ipe3eHTae
IMpome:kyTouHasi aTTeCTALMS MO TUCHUILJIHHE (324€T) 2
Bcero 39
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3. YCJOBUS PEAJIM3AIIMU YUYEBHOM JUCHUIIJIMHBIO
OJ5b 07. XUMMUA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn 1o
Jns peanuzauuu NporpamMmbl JUCHUUIUIMHBL JTOJDKHBI OBITh MPEAYCMOTPEHBI CIEIYyIOIINe

CIelMaIbHbIE TIOMEIICHUS: YICOHBI KAOMHET XUMUU W/ W Y4eOHON XMMHYECKOU JTaOOpaTOpUH.

Oo6opynoBanue y4eOHOro KaduHera (HATJIsIAHbIE MOCOOMsI): HAOOPHI MIAPOCTEPIKHEBBIX
MoJieJIe MOJIEKYJI, MOJIENTU KPUCTAITIMYECKUX PEIIETOK, KOJUIEKIIUU MPOCTHIX U CIIOKHBIX BEIIECTB
W/WIHM KOJUICKIIUU TIOJUMEPOB; KOJUICKIIMS TOPHBIX MOPOJ M MUHEpasioB, Tabiuia MeHeneesa,
yueOHble (UIbMBI, HU(POBEIE 00pa30BaTENbHBIC PECYPCHI.

Texnn4yeckue cpeacTsa 00y4eHHsi: KOMIBIOTEP C YCTPOMCTBAMU BOCIIPOU3BEICHHUS 3BYKa,
MPUHTEDP, MYJIbTUMEIUA-TIPOCKTOP C SKPAHOM, MYJIbTHMEAHMIHAS OCKA, YKa3Ka-MPE3eHTEp IS
IIPE3ECHTALAMN.

Oo0opynoBanue Jadoparopum U padoyux MecT Ja00OPATOPMH: MEH3YPKH, IUIETKH-
KareJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIIbl, IPEIMETHbIE U TOKPOBHBIE CTEKJIA, TUIAHIIETHI JIJIs
KaleJbHBIX peakluii, GuiIbTpoBaibHas Oymara, MIPOMBIBAJIKH, CTEKISTHHbIE TPOOUPKH, PE3NHOBBIC
npoOKu, poHApUKU, HAOOP PEAKTHBOB, CTEKJISHHBIC MAJOYKH, IITATUBBI i1 MPOOUPOK; MEPHbBIE
HUAJTUHAPHI, BOPOHKHU CTEKJITHHBIC, BOPOHKH JIeuTeNbHbIe ryuHapruaeckue (50-100 mur), crynku ¢
necTukoM, (paphopoBbIe YallK¥, MUAHIETHI, (GUIBTPHI OyMa)KHBIC, BaTa, MapJis, YaCOBBIE CTCKIIA,
JIEKTPOTUINTKH, JTaOOPATOPHBIE MITATUBEI, CIIMPTOBBIC TOPENIKHU, CITUYKH, TIPUOOP YIS TIOTyYCHUS
ra3oB (W MpoOUpKa ¢ Ta300TBOHON TPYOKOI), IepKaTeNn AJIs IPOOUPOK, CKIISTHKY JIJISl XPAHCHUS
PEaKTHBOB, Pa3JaTOYHbIC JOTKH; XuMuueckue crakanbl (50, 100 u 200 mun); mmaTenu; MTUHIETHI;
TUTEIIbHBIC IIUIIIbI; CEKYHIOMEPHI (TaliMepbl), MepHble pooupku (Ha 10—20 mi1) 1 MepHbIE KOJIOBI
(25, 50, 100 u 200 M), BoasiHAs OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAaJOYKN; KOHUYECKHE KOJIObI
st TutpoBanusd (50 u 100 Mi); MHIMKATOPHBIE MOJOCKH ISl omnpeneienuss pH u cranmaptHas
MHAMKATOpHAs 1IKajia; YHUBEPCATbHBIM HHAUKATOP; nunetku Ha 1, 10, 50 mu (unum no3atopel Ha 1, 5
u 10 mu1), OropeTKu A TUTpOBaHuUs, MeAUIMHCKHE mnpuibl Ha 100—150 M, nabopatopHble W/unu
aHaJIUTUYEeCKUe Bechl, pH-MeTphl, CymmibHbIN 1IKad, 1 Ip. TabopaTopHOe 000PYyI0BAHUE.

3.3. UndopmanuonHoe odecnieyeHne o0ydeHust

[lepeueHr pekOMEHIyeMbIX YyueOHBIX U3AaHui, VHTepHET-pecypcoB, AOMOJHUTEIbHON
JUTEPATYPHI:
L5l cTy1eHTOB

1. Tabpuensu O. C.OctpoymoB U. I'. Xumus 1711 mpodeccuii 1 cenuaabHOCTeH TEXHUUECKOTO
npoQuIst: y4eOHUK JUTs CTY/. YUPEKIeHU cpe. npod. oopazoBanus. — M., 2014.

2. Tabpuensn O. C.OcrpoymoB U. I'.OctpoymoBa E. E. u np. Xumus mis npodeccuit u
CIENUATLHOCTEN €CTECTBEHHO - HAYYHOTO MPOUIIs: YISOHUK IS CTYI. YUPESXKIACHUH cpea. mpod.
obpazoBanus. — M., 2014.

3. Tabpuensa O. C.OctpoymoB U. I'. Xumust miast mpodeccuii ¥ CenuaibHOCTeH COIUATbHO-
HKOHOMHYECKOTO U T'YMaHHUTApHOTO mNpoduieil: y4eOHUK A CTYA. YYPEeKICHUH cperd. mpod.
obpazoBanusi. — M., 2014.

4. Tabpuensu O. C., Octpoymos . I'., Cnaakos C. A., lopodeeBa H.M. Ilpaktuxym: yue0.
nocobue
JUTSL CTYJI. YUpeXIeHuH cpen. mpod. oopasoanus. — M., 2014.

5. T'abpuensu O. C., Octpoymos U. I'., Cnankos C. A. Xumus: mocodue 1j1st moarotoBku K EI'D:
yue0. mocobue A CTy. YUpexkaeHui cpel. mpod. oopazoBanus. — M., 2014.
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6. T'abpuensn O. C.JIbicoBa I'. I'. Xumus. Tectbl, 3a1auu U yrnpakHeHHs: y4eO .mocodue uis
CTYyJI. yUpexaeHui cpe. mpod. odpazoanus. — M., 2014.

7. Epoxun FO. M.KoBanesa 1. b.Xumus ans npodeccuii n cnenuaibHOCTEH TEXHUYECKOTO H
€CTECTBEHHO - HAyYHOT 0 poduieil: ydeOHUK IS CTYA. YUpEexXIeHUM cpell. npod. oOpa3oBaHus. —
M., 2014.

8. Epoxun 0. M. Xumus: 3agaun 1 ynpaxHeHHs: yue0. mocoOue st CTY. YUPEKIACHUH Cpe.
npod. obpazosanus. — M., 2014.

9. Epoxun IO.M. COOpHHMK TECTOBBIX 3aJaHUN 110 XUMHHU: y4eOd. mocodwe misia CTyI.
Yupexaenuii cpeln. mpod. oopazoBanus. — M., 2014,

10. Epoxun 0. M., Kopaepa M. b. Xumusa mnsa mpodeccuii ¥ crenuaabHOCTEH
TEXHUYECKOTO MPpOoduis. DIEKTPOHHBIH yueOHO-METOIN4YeCKUi KomIuiekc. — M., 2014.

11. CmankoB C. A., OctpoymoB U. I'., I'abpuensu O. C., JlykpsnoBa H. H.Xumus mis
npodeccuii U CenUualIbHOCTEH TEXHUYECKOTo MpoQuiis. DIESKTPOHHOE MPUIOKEHUE (IIEKTPOHHOE
ydaeOHOe U3/IaHne) JUTsl CTY. YUPEKIeHUN cpel. mpod. odpazoBanus. — M., 2014.
st mpenoaaBaTes

1. ®enepanbubiii 3akoH oT 29.11.2012 Ne 273-®3 «O6 o6pazoBanuu B Poccuiickoit
Denepaunun.

2. Ilpuka3z MunuctepctBa obpazoBanus u Hayku PO ot 17.05.2012 Ne 413 «O06 yTBep:kaeHUN
denepaibHOTO0 TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CpeaHero (MOJHOro) oOIero
00pazoBaHU.

3. [Mpukaz MunuctepcTBa obOpasoanusi u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHum
u3menenut B Ilpuka3z MunucrtepctBa oOpazoBanus u Hayku P® or 17.05.2012 Ne 413 “O6
YTBEp)KIEHUH (heepalbHOr0 TOCYyJapCTBEHHOTO O00pa3oBaTEIbHOTO CTaHIApTa CPEIHETO
(mostHOTO) 00IIIEr0 00pa30OBaAHUS Y.

4. TTucemo JlemapTamMeHTa TOCyJapCTBEHHOM MOJUTUKH B c(hepe MOATOTOBKH pabounx KaJIpoB
u IO MunobOpnayku Poccun ot 17.03.2015 Ne 06-259 «PexomeHmanuu Mo OpraHU3alUuU
MOJIYYEHUsI CpeIHero o0Iero oOpa3oBaHusi B Mpeesiax OCBOCHUsI 00pa30oBaTeIbHBIX MPOrpamMm
cpenHero npodgeccuoHanbHOro 00pa3zoBaHus Ha 0a3e OCHOBHOTO OOIIEro 00Opa30BaHUS C yUETOM
TpeboBaHuM ¢eaepanbHbIX TOCYAapCTBEHHBIX OOpa30BaTEIbHBIX CTAaHAAPTOB W TMOJydaeMOM
npodeccuu WM CerualbHOCTH CPEAHET0 MPo(hecCHOHATEHOTO 00pa30BaAHUS.

5. I'abpuensu O. C.JIsicoa I'. I'. XumMus: kHuTa 1715 IpemnogaBaress: yae0. MeTo 1. mocooue. —
M., 2012.

6. T'adbpuensa O. C. u ap. Xumus 11 IpodecCuii U CrienuaTbHOCTEH TEXHHYECKOTO MPOoduIs
(2MEKTPOHHOE MPHUIIOKEHNUE).

HNuTepHeT — pecypcesbi:
1. Onummuana «IToxopu BopoObeBbI ropb1»//[ DNeKTpOHHBIN pecypc] - Www. pvg. mK. ru

2. OOpa3oBaTeNbHBIA CANT IS IIKOJBHUKOB «XUMHs»//[DIEKTpOHHBIH pecypc] -www. hemi.
wallst. ru
3. OOpasoBarenbHbIi CalT AJIsI MIKOIBHUKOB//[ DNeKTpoHHBIH pecypc] - www.alhimikov.net

4. DnexTpoHHas OHOIHMOTEKa Mo XuMuK//[ DIEKTPOHHBIH pecypc] - Www. chem. msu. su

5. UurepHer-uznanue g yuuteneil «EcTecTBeHHBIE Haykm»/[DIEKTpOHHBIH pecypc] -
www.enauki.ru

6. Metoanueckas raseta «IlepBoe ceHTIOps»//[DnekTpoHHBIN pecypc] - Www. 1september. ru

7. XKypuan «Xumus B mikose»//[ DaekTpoHHbIi pecype] - www. hvsh. ru

8. XKypuan «Xumus u Ku3HbY//[ INEKTPOHHBIH pecypc]-Www.hij.ru

9. DNeKTpoHHBI >KypHal «XUMHKH W XUMHsD»/[DIEKTpoHHBIH pecypc] -Www.chemistry-

chemists.com
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1. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA

OJIB 07. XUMUS

KOHTpOJII) N OHOCHKa pPC3YyJIbTATOB OCBOCHUA yq€6HOfI JUCHUIINIMHBI XHWMUA
OCYHMCCTBIACTCA IIPCIIOAABATCIIEM B IIPOHCCCC IIPOBCACHUA IIPAKTHUUCCKHUX 3aHATAN U

1ab0paTOPHBIX

paoor,

TCCTUPOBAHUA, a

TAaKXKC

VHJABUAYAJIBHBIX 33IaHUM, IPOECKTOB, UCCIIEAOBAHUN.

BBIINTOJIHCHU A

O00yJarOIITMUCS

N | OK/IIK Monyas/Paznen/Te PesyabTar oGyuenus THunei OIIeHO'leIX
Ma MeponpusiTHi
| | OcHoBHOE coep:kaHue
1 Pa3nea 1. OcHoBbl (®opmyaupoBaTh
CTPOeHHs 0a3o0Bble NOHATHA U
BellecTBa 3aKOHBI XHMHH
1.1 | OK 01 Crpoenue atomoB  |CoctaBisath xumuueckue |1. Tect «Ctpoenue atoMmoB
XUMHYECKHUX (OopMyIIBI COEIMHEHU B |XUMHUYECKHX DJIEMEHTOB U
JJIEMEHTOB U COOTBETCTBHUH CO IIPUPOJIa XMMUUYECKOH CBSI3N».
IIpUpoaa CTETIEHbIO OKHMCIICHUS 2. 3ajaym Ha COCTaBIICHUE
XUMHUYECKOH CBSI3M |XUMHUECKUX JIEMEHTOB, |XMMHUYECKUX (OpMyII
HCXOJ U3 BAJICHTHOCTH U |ABYXaTOMHBIX COEIMHEHUN
ANEKTPOOTPHULATENLHOCTH |(OKCHIOB, CYIb(QHUI0B,
TUAPUJIOB U T.I1.).
3. 3ajaHus Ha UCIIOJIb30BAHUE
XUMHUYECKON CUMBOJIMKU U
Ha3BaHUU COEIMHEHUM 10
HOMEHKJIAType
MEXYHapOJHOI'O COI03a
TEOPETUYECKOU U MPUKIIATHOU
XUMHH U TPUBHAIIBHBIX
Ha3BaHUU JUIsI COCTABIICHUS
XUMHYECKHX (hopmy
JIBYXaTOMHBIX COETMHEHUN
(oxcua0B, cynb(uIOB,
THJIPUJOB U T.I1.) U APYTHX
HEOPraHUYECKNUX COEAUHEHUN
OTJIEbHBIX KJIACCOB
1.2 | OKO01 |I[lepuonuueckuit XapakTepu3oBaTh 1. Tect «Metamnmnueckue /
OK 02 |3akoH u Tabnuua XUMHUYECKHE IEMEHTHl B |HEMETAJUIMYECKHUE CBOICTBA,
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OK/IIK

Mopnyas/Pa3znen/Te
Ma

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHIA

J.W. MenneneeBa

COOTBCTCTBHUU C UX
MOJIOJKEHUEM B
MePUOINYECKON CUCTEME
XAMUYECKHX DJIEMEHTOB
.. MenneneeBa

AIEKTPOOTPHUIATEIHLHOCTD U
CPOJICTBO K DJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C NX
AJIEKTPOHHBIM CTPOCHHUEM U
IIOJIO’KCHUEM B
IIEPUOIUYECKON CUCTEME
XUMUYECKUX dieMeHToR JI.1.
MenaeaeeBay.

2. [IpakTryeckue 3aaHus Ha
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOEHHEM aTOMOB
XHMHYECKHUX 3JIEMEHTOB U
MEPUOINYECKIM U3MEHEHHEM
CBOMCTB XUMHYECKUX
3JIEMCHTOB U MX COCIMHCHUM B
COOTBETCTBUH C IIOJI0KCHHEM
[Tepuoauueckoii cucreme.

3. IlpakTuxo-
OpPUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aaHus Ha
XapakTepHU3alnio XUMHUUYECKUX
3JIEMEHTOB: «MeTtamndeckue /
HeMeTaJlJIMYeCKIe CBOMCTBA,
AIEKTPOOTPHUIATEIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMHYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX
AIIEKTPOHHBIM CTPOCHHUEM U
MIOJIO)KCHUEM B
MIEPUOTUUECKON CUCTEME
XHUMUYECKHX DJIEMCHTOB

H.N. MenneneeBa»

Paznea 2.
XuMHu4YecKue
peakuun

XapaKTepnsoBaTb THIIBI
XUMHYECCKHUX peammﬁ

KontpoabHasi padora
«CTpoeHue BellecTBa U
XMMHYECKHE PeaKun

2.1

OK 01
OK 04

THIBl XUMHYECKUX
peakuuii

CocTraBisATh peakuuu
COEIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeCHHS,
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakiuu

1. 3amaum Ha cocTaBICHHE
YpaBHEHUUN PEaKIUM:

— COCIMHCHUS, 3aMCIICHHS,
pas3oxeHus, 0OMeHa;

— OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINA
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OK/IIK

Mopnyas/Pa3znen/Te
Ma

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHIA

C MCIIOJIb30BAaHUEM METOIa
AJIEKTPOHHOTO OaaHca.

2. 3a/1auu Ha pacyeT Macchl
BEIllECTBA WK 00BEMA

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OTHOTO U3
YYaCTBYIOIIUX B PEAKIIUU
BEILIECTB; PACUEThI

Macchl (00bEMa, KOJIMIeCTBa
BEIIIECTBA) MTPOIYKTOB
pEeaKIyu, €ClId OJHO U3
BEIIIECTB UMEET NMPUMECH

2.2

DIIEKTPOJIUTHYECKAS
IUCCOoLManUI U
HOHHBIA 00OMEH

CocTaBisTh ypaBHCHHS
XUMHYECKHX PEAKIIMH
HOHHOTO OOMeEHa ¢
ydacTueM
HeOpFaHI/IqGCKI/IX BCIICCTB

1. 3amanus Ha cocTaBJICHUE
MOJIEKYJISIPHBIX U MOHHBIX
peaKkuuii C y4acTUEM KHUCJIOT,
OCHOBAHHI U COJICH,
YCTaHOBJICHUE U3MEHECHUS
KHCJIOTHOCTH CPEIbI

2. JJaboparopnas pabota
"Tunsl XUMHUYECKUX peakiui”

Pa3nen 3.
Crtpoenue n
CBOMCTBA
HEOPraHu4ecKux
BeIlleCTB

HccnenoBath cTpoeHue u
CBOIICTBA
HEOPraHHuYeCKuX
BellecTB

KonTposbnas padora
«CBOMCTBa HEOPraHMYECKHUX
BELIECTB)
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OK/IIK

Monyas/Pa3nen/Te
Ma

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHIA

3.1

OK 01
IIK..

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHE
HEOPraHUYeCKUX
BEILIECTB

Knaccudunuposars
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect «HomeHnkiaTypa u
Ha3BaHHME HEOPTaHUUYECKUX
BEIIECTB UCXO/I U3 UX
XUMHUYECKON (HOpMYIIbI UITN
COCTaBJICHUE XUMUYECKOM
(bopMyIbI HCXOIs1 U3 HAa3BaHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIU TPUBUAIBHOU
HOMEHKJIATYpe».

2. 3aauu Ha pacyeT MacCOBOM
J10JTA (MacChl) XUMHYECKOTO
aIeMeHTa (COeMHEHNS) B
MOJIEKYyJe (CMECH).

3. [IpakTrueckue 3agaHus 1Mo
KJIaCCH(UKALINH,
HOMCHKJIATYPE U XUMHUYECKUM
dhopmyaM HEOpraHUYECKUX
BEIIECTB PA3TUYHBIX KIIACCOB.
4. IIpakTudeckue 3a1aHus Ha
ompezeNeHue XUMUYECKOM
aKTUBHOCTH BEILIECTB B
3aBHCHUMOCTH BHJIa
XUMHUYECKOU CBS3H U THUTIA
KPUCTAJUTMYECKOUN pPEeIETKH

3.2

OK 01
OK 02
[K...

dusnko-
XUMHUYCCKUC
CBOMCTBA
HEOPraHUYeCKUX
BCIIECTB

VYcranaBauBarth
3aBUCUMOCTh (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, @ TAK)Ke TUIIa
KPUCTAJTNYECKOM
peLIeTKn

1. Tect «OcobeHHOCTH
XHUMUYECKHX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBAHHIA,
aM(pOTEepPHBIX TUIPOKCUIOB U
COJIei».

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUU XUMHUYECKUX
peakMii C y4acTHEM MPOCTHIX
Y CJIO’KHBIX HEOPTaHMYECKUX
BEIISCTB: OKCUJIOB METAJLJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTAaHUIECKUX
KHCIIOT, OCHOBAaHHUH U
amM(pOTEepPHBIX TUIPOKCUIOB,
HEOPraHUYEeCKUX COJIeH,
XapaKTePU3YIOIINX UX
CBOICTBA U CIIOCOOBI
MTOJTyYSHUSI.
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OK/IIK

Monyas/Pa3nen/Te
Ma

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHIA

3. ITpakTuko-
OPHEHTHPOBAaHHbIC
TEOPETHUYECKHE 3a/1aHMsI Ha
CBOICTBA U ITOJTy4EeHUE
HEOPraHNYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxarnuys
HEOPraHHYECKUX
BEIIECTB

Uccnenosarts
Ka4ueCTBCHHBIC PEAKIINH
HEOPraHUYECKHUX BEILIECTB

1. IlpakTuxo-
OPHUEHTHPOBAHHBIC 33JIaHUS 110
COCTAaBJICHUIO XUMHUYECKHX
peakuuii ¢ yqacTuem
HEOPTaHMYECKUX BEIICCTB,
HCIIOJIb3YEMBIX JIJIST UX
UJIECHTU(DUKAITUH.
2.JIaboparopnas paboTa:
“Unentudukanus
HEOPraHWYECKUX BELIECTB”

Paznen 4.
Crpoenne n
CBOMCTBA
OPraHuYecKux
BellleCTB

HccnenoBath cTpoeHue u
CBOIICTBA OPraHMYeCKUX
BelIECTB

KonTtpoJsbnas padora
«CTpoeHue u CBOICTBA
OpPraHu4YecKuX BelecTB»

4.1

OK 01
IIK...

Knaccudpukanus,
CTpOEHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BELIECTB

Knaccugpunuposars
OpraHn4€CKuUC BEIICCTBA B
COOTBETCTBUHU C UX
CTPOEHHEM

1. 3ananus Ha cocTaBlIEHUE
Ha3BaHUN OPraHUYECKHUX
COEIMHEHUH 110 TPUBHAIILHON
WIM MEXAYHApOIHON
CHUCTEMATUYECKOU
HOMEHKJIATYpE.

2. 3ajaHus Ha COCTaBJICHHE
MOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (hopMyI
OpraHUYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB.

3. 3aauM Ha onpezeneHue
npocteiiel GopmMyIbl
OpraHUYECKON MOJIEKYJIbI,
UCXOJS U3 DJIEMEHTHOIO
cocrana (B %)

4.2

OK 01
OK 02
OK 04
[K...

CBoiicTBa
OpraHUYECKUX
COE€IUHEHUN

YcraHaBauBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
OpPTaHWYECKUX BEIIECTB OT
CTPOCHHUSI MOJIEKYJT

1. 3amanus Ha cocTaBJIEHHE
YpaBHEHUN XUMUYECKUX
peaKkuuii ¢ yyacTuem
OpraHWYEeCKHUX BEIIECTB HA
OCHOBaHMH UX COCTaBa U
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Mopnyas/Pa3znen/Te

Tunsl oeHOYHBIX

Ne | OK/IIK Pe3yabTar 00y4yeHus .
Ma MeponpusiTHi
CTPOCHHS.
2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUN XUMHUYECKUX
peaxkuil, WIUTFOCTPUPYIOLTUX
XMMHUYECKHE CBOICTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIii
Y TEHETUYECKOM CBSI3U
OpraHWYECKUX BEIECTB
pa3HbIX KIIACCOB.
3. PacuerHbie 3aauu 110
YpaBHEHUSM PEaKIUil C
y4acTUEM OPraHUYECKUX
BEIIECTB.
4. Jlaboparopnas pabota
“IIpeBpalieHuss OpraHUu4eCKUX
BEULIECTB [pY HarpeBaHUM"
43 | OK01 |Unentudukamus Hccnenosath 1.IIpakTuko-
OK 02 |oprannyeckux Ka4eCTBEHHBIC PEAKIIMM  |OPUEHTUPOBAHHBIC 331aHUS 110
OK 04 |[BemectB, ux OpraHUYECKUX COCTaBJICHUIO XUMUYECKUX
[K... 3HAYEHUE U COCMHEHUI OTAENBHBIX  |peaKlMii C yYacTHEM
MIPUMEHEHUE B KJIACCOB OpPraHUYECKUX BEIIECTB, B T.4U.
OBITOBOM U HCIIOJIB3YEMBIX ISl KX
MIPOU3BOJCTBEHHON UACHTUPUKAIUHN B OBITY U
e TeTbHOCTH MIPOMBIIIIIICHHOCTH.
YeJIoBeKa 2.JIaGoparopnas padoTa:
“Unentudukanus
OpraHUYECKUX COETMHEHUM
OTHEIBHBIX KIaCCOB™
5 Pazpeua S. XapakrTepu3oBaTb
Kuneruveckne n  |BJMSIHHE Pa3JTHYHBIX
TePpMOAHMHAMHNYECK |(PaKTOPOB Ha
ue PaBHOBeECHE U CKOPOCTh
3aKOHOMEPHOCTH |XHMHYEeCKHUX peakuuii
NPOTEKAHUS
XHMHYECKHX
peakuuii
5 | OKO01 Ckopoctb XapakTepru3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 [xumuyeckux BJIMSIHUE KOHLIEHTPAMK  |TEOPETUUECKHE 3aJaHUS Ha
[K... peakiuii. pearupyoImrx BemecTB U |aHanu3 GaKkTOpOB, BIUSIOIIUX
XumMuueckoe TEeMIIepaTypbl Ha CKOPOCTh |Ha U3MEHEHUE CKOPOCTH
paBHOBeEcCHE XUMHUYECKUX PEaKIUi XUMHUYECKON peaKIuu.
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Mopnyas/Pa3znen/Te

Tunsl oeHOYHBIX

Ne | OK/IIK Pe3yabTar 00y4yeHus .
Ma MepOonpUATHH
XapakTepu3oBaTh IIpakTHKO-OpHEHTUPOBAHHBIE
BIIMSIHUE U3MEHEHUs 3a/1aHMs HA IPUMEHEHUE
KOHILICHTpAallUU BewecTs, |npuHuumna Jle-lllarense s
peaKLuu Cpebl U HAaxO0’KJICHUS HAIPABIICHUS
TEeMIIepaTypbl Ha CMELIEHUSI PAaBHOBECHUS
CMEILIEHNE XUMUUYECKOTO |XMMHUYECKOM peakluu u
paBHOBECHS aHaIu3 (GaKTOPOB, BIUSIOIINX
Ha CMELLEHUE XUMUYECKOTO
paBHOBECHS

6 HccnenoBarh HCTHHHBIE

Pazneua 6.
PACTBOPBHI € 3aJaHHBIMH
PactBoOpsI
XapaKTepUCTHUKAMM
6.1 | OK 01 IToustue o Pasznnuath UCTUHHBIE 1. 3ajaun Ha MPUTOTOBJICHUE

OK 02 |pactBOpax pacTBOpbI pacTBOPOB.

IIK ... 2. IlpakTuko-
OPUEHTUPOBAHHBIE PACUETHBIE
3a/1aHUs] Ha IUCIIEPCHBIE
CUCTEMBI, UCIIOJIb3yEMbIE B
OBITOBOI U MPOU3BOACTBEHHOMN
JIeSITEIbHOCTH YeJI0BEKa

6.2 | OKO01 |HMccnenoBanue HccnenoBath Gpu3nko- Jlaboparopuas pabota

OK 04  [cBOIiCTB pacTBOpPOB |XMMHUYECKHE CBOMCTBA “IIpuroroBieHne pacTBOPOB”

IIK ... HUCTUHHBIX paCTBOPOB

Il | IpodeccuonanbHO-OpMEeHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue MPUKJIAHOTO

MO/1YJIAA)

7 Paszpen 7. OuenuBath nocijieAcTBus [3ammra Keiica (¢ yuerom
Xumus B ObITY U |OBITOBOM H Oynyiuei
NPOU3BO/CTBEHHOI |IPOM3BOICTBEHHOM npogeccuoHaJILHOM
AeATeJIbHOCTH HAeATeJbHOCTH YeJ0BeKa |AesATeJbHOCTH)

YeJ10BeKa ¢ MO3HIUI
IKOJIOTHYEeCKOH
0e3onacHoCTH

OK 01 Xumus B ObITY U OnenuBats nociencteus  |Keiic (¢ yuetom Oynymeit

OK 02  |npou3BOJACTBEHHOH |OBITOBOH M npodeccuoHaTbLHON

OK 04 |nmearempHOCTH MIPOU3BOJICTBEHHON JIeSITEIbHOCTH )

OK 07 geJIoBEKa NeITEILHOCTH YeJIoBeKa ¢ |B0o3MOXKHEIE TEMEI KEHMCOB:

IIK ... no3unui skosnornyeckoit | 1. [lorennenue kimnmara u

0€e30I1aCHOCTH

BBICBO60)K)ICHI/IC Ta30BbIX
ruaparoB CO JHa OKE€aHa.
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OK/IIK

Mopnyas/Pa3znen/Te
Ma

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHIA

2. bynymue marepuansl s
aBHa-, MallIMHO- U
MPUOOPOCTPOCHUS.

3. HoBele maTepuansl ajist
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX MTPENapaToB
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