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1.IIACIIOPT PABOYEHM ITPOI'PAMMBI OBIIIEOBPA3OBATEJILHOM
JUCHUIIVIMHBI «XUMUSA»

1.1.  Oo0aacTh npuMeHeHHUs] POTrPAMMBbI

Pabouass mporpamma pa3paboTaHa B COOTBETCTBUHU C (peliepaibHBbIM IOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHJAPTOM CpEIHEro oOiEero oopasoBaHus (yTB. MPUKA30M MUHUCTEPCTBA
obpazoBanus u Hayku P® ot 17.05.2012r. Ne 413 (c u3MeHEHUS MU U JIONOJTHEHUSIMH)) U
denepanpHOi 00pa30BaTETLHON TPOTPAMMON cpeaHero obmero obpa3oBaHus (yTB. MPHUKA30M
MuHUCTepcTBa mnpocBenieHuss PO ot 18.05.2023 Ne371), ¢ ydyerom cenepanbHOil paboueit
MporpaMMbl CPEAHET0 O0IIero oOpa3oBaHUs MO JUCHHUIUTHHE «XuMHs (0a30BBI YPOBEHB),
pexkoMeHzioBaHHON dDenepaabHbIM TOCYIapPCTBEHHBIM OIOPKETHBIM HAYYHBIM YUpEXKJIECHUEM
«HCTUTYT cCTpateruu pas3BUTHS oOpa3oBaHus Poccuiickoif akajeMuu 0Opa3oBaHUS,
NpuMepHOH pabodeid mporpaMmbl  0OIECOOPa30BATEILHON  NUCHUIUIMHBL  «XUMUSD» IS
npoecCHOHANBHBIX 00pasoBarenbHbiXx opranuzanuii  maus YITIC 09.00.00 (09.02.07),
pexomenoBanHoi DPI'BOY IO «MHCTUTYT pa3BUTHS NPOQecCHOHATBHOIO 00pa30BaHUs)
(yrBep:kzeHa Ha 3acenaHuu CoBeTa MO OIEHKE COJEpKaHUs U KayecTBa MPUMEPHBIX pabounx
nporpamMm  0oOIICO0pa30BATENbHOTO U COLMAIBHO-TYMAHUTAPHOIO  LHMKIOB  CPEIHErO
npodeccuonanpHoro oopazoBanus (mpotokoi ot 30.11.2022r. Nel4)).

Pabouast mporpamma 0011e00pa30BaTeNbHON AUCIIUTUIMHBI SBJISIETCS YaCThIO OCHOBHOM
npodeccuoHaabHON  00pa3oBaTenbHOM TporpamMmbl B cooTBerctBUU ¢ PI'OC CIIO mo
cnenuansHoctd  13.02.13 JIKCIIyaTanuss M 00CJHYKMBaHHEe JJICKTPUYECKOI0 U
3JIEKTPOMEXaHUYeCKOro 00opyaoBaHus (10 OTPACIASAM), BXOASAIEH B YKPYIHEHHYIO TPYIILY
13.00.00 DaeKTpo- M TeNI03He preTHKA

Pabouast mporpamMma 001eo0pa3oBaTeNbHON AUCHHUIUIMHBI MOXET OBITH MCIIONB30BaHA
IpyruMH  00pa30BaTeIbHBIMU  YUPEKICHUSMU MPO(GECCHOHAIBHOTO U JIOMOJHUTEIBHOTO
00pa3oBaHus, peaTu3yIIMMI 00pa3oBaTeIbHYI0 MPOTPaMMy CPEIHEro 00Iero oOpa3oBaHusl.

1.2. MecTO THCHUILUIMHBI B CTPYKTYpe Mpod eccHoHaAIbHOII 00pa3oBaTe/IbHOI MPOrpaMMbl
CIIO: pucuunianHa BXOAUT B 00IIE00pa30BaTENbHBIN IHKIL.

1.3. Heau u miiaHupyemMble pe3yJbTAThl 0CBOEHUS THCHUIIIMHBI:

1.3.1. Hean u 32024 TUCHUTLTHHBI

Conepxanue mporpamMMbl 00Imeo0pa3oBaTENbHON AUCIUIUIMHEL «XUMHS» HalpaBJIeHO
Ha JOCTH)KEHUE DE3yIbTaTOB €€ HM3yuyeHus B cooTBeTcTBHHM ¢ Tpeboanusmu PI'OC COO c
ydeToM npodeccuonansHoi HanpasieHHoctd PI'OC CIIO.

dopMupoBaHre y CTYICHTOB TIPEACTABICHHS O XHMHUYECKOW COCTaBIISIOIICH
€CTeCTBEHHO-HAYYHOW KAPTHMHBI MHpa KaK OCHOBBI MPHUHATHS pEIICHWNH B JKU3HEHHBIX U
IIPOM3BOJICTBEHHBIX CUTYAIIUsIX, OTBETCTBEHHOTO MOBE/ICHUS B IPUPOTHOM CpeIe.

3ajaun AUCHUTUIMHEL
1) chopmupoBaTh HOHMMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX TP OL[ECCOB U SBJICHUM
B OKpYXKalolllel cpefie, [EIOCTHOM HAYyYHOU KapTHUHBI MUPA, B3aUMOCBSI3M U B3aMMO3aBUCHUMOCTH
€CTECTBEHHBIX HAYK;
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2) pa3BUTh YMEHHUSI COCTABJIATH (POPMYJIBI HEOPTAHMYECKUX U OPTAaHUYECKUX BEIIECTB, ypaBHEHUS
XUMUYECKUX PEAKIUN, OOBIACHATH WX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThl XUMHYECKUX
IKCIIEPUMEHTOB,

3) cdopmMupoBaTh HaBBIKM TPOBEIACHHS IMPOCTEHIIMX XUMHYECKHX OSKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUN C COOMIOICHNEM MPaBMUII 0€30IMacHOr0 OOpaIieHUs C BEIIECTBAMU U TAOOPATOPHBIM
00opynoBaHuEM;

4) pa3BUTh YMEHHS HCIIOJNB30BaTh HMHQPOPMAIMIO XHMHYECKOTO Xapakrepa W3 PasIudHbIX
HMCTOYHUKOB;

5) cdhopMupoBaTH YMEHUs MPOTHO3UPOBATH MOCIEACTBUS CBOCU ICSITEIHHOCTH M XHUMHYECKUX
MPUPOJTHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX IIPOIIECCOB;

6) cgopMupoBaTh MOHMMAHHUE 3HAYMMOCTH JOCTHMIKEHUN XMMHUYECKON HAyKd U TEXHOIOTUH st
Pa3BUTHS COLMATIBLHON U MPOU3BOJCTBEHHOM cdep.

1.3.2. Tlnanupyemble pe3yJbTaTbl OCBOCHHS 00LIEO0pa30BaTeJbHON JUCHUILVIMHBI B
coorBeTcTBMH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3HaueHNE TUCIUILUITMHA uMeeT Tipu fopmupoBanunu 1 pazsutun OK u T1K.



MuHuctepcTBo 06pasoBaHms TynbCcKkon obnactu
locynapcTBeHHoe npodheccuoHanbHoe obpasoBaTenbHoe yupexaeHue Tynbckoi obnactu
«[JOHCKOW NONMTEXHUYECKUI KONNeax»

HaumeHoBaHwue JOKYMEHTa: Pabouas
06wieobpa3zoBatenbHOM AMCUMNINHLE XiMUst
YorosHoe obosHaderve: P OO 12 13.02.13

nporpamma

Jinct 6 1329

Pedakuyust Ne 1 ™

KOHTPOJbHbIN

1.3.2. [lnanupyeMbie pe3yJabTaThbl 0CBOEeHHsI 0011e00pa3oBaTe IbHOM TUCHUIIUHBI B cooTBeTcTBHH ¢ PT'OC CIIO u Ha ocHoBe PI'OC COO

Kon u [TInanupyemblie pe3yabTaThl OCBOCHUS AUCITUTIIIUHBI

HAaNMEHOBAHUE

hopMUpyEMBIX O6ume JucuuninHapHbie

KOMITETEHIIUHA
OKO0l. B yacTu TpynoBoro BOCuTaHus: - BJIAJETh CUCTEMOM XUMHYECKUX 3HAHUM, KOTOPAsi BKIIOYAET:
Bei6upats - TOTOBHOCTD K TPY/y, OCO3HAHUE IIEHHOCTH OCHOBOIIOJIararoIMe MOHATUS (XUMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs
CI0COOBI MacTepcTBa, TPYNOI00HE; 000J104YKa aToMma, s-, p-, d-3JIEeKTPOHHBIC OPOMTAIIM AaTOMOB, HOH, MOJICKYJIa,
pelieHus 3a7a4 | - TOTOBHOCTh K aKTUBHOM JESTEIIbHOCTH BAJICHTHOCTb, JIEKTPOOTPUIIATEIBLHOCTD, CTENIEHb OKUCICHUS, XUMUYECKast
npodeccHoHal | TEXHOJIOTHYECKOH U COIMaIbHOMN CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00beM, YITICPOIHBIN CKEJIeT,
bHOU HaIpaBJIEHHOCTH, CITIOCOOHOCTh MHUITUUPOBATH, byHKIIMOHATBHAS TPYIIA, PATUKAI, U30MEPUs], U30MEPbI, TOMOJIOTUYECKU M
JESTEIbHOCTH | TUIAHUPOBATH U CAMOCTOSITENIEHO BBITOJIHATh psA, TOMOJIOTH, YITIEBOJIOPO/IbI, KUCIOPOA- U a30TCOACPKALME COETUHEHMUS,
MPUMEHUTEIbH | TaKylO NESTeNbHOCTD; OMOJIOTHYECKU aKTHBHbBIE BELIECTBA (YIIIEBOIBI, )KUPBI, OCJIKH ), MOHOMED,
0 K Pa3NTUYHBIM | - HHTEPEC K Pa3IMuHbIM chepam MOJUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUS,
KOHTEKCTaM npodeccroHanbHON IeSTeTbHOCTH, KpPUCTAJUIMYECKasl pelieTKa, TUIIbI XMMUYECKUX peaKkni (OKHUCIUTEIbHO-

OBnazieHue yHUBEPCATbHBIMH YI€OHBIMU
[MO3HABATEIbLHBIMA JEHCTBUSIMU:

a) 0a30BbIC JJOTHYECKUE JICHCTBUS:

- CAaMOCTOSITETIbHO (hOPMYIHPOBATH U
aKTyaJITU3UPOBATH MPOOIIEMy, pacCMaTpUBATh e
BCECTOPOHHE;

- YCTAaHABJIMBATH CYIIECTBCHHBIN MPU3HAK WU
OCHOBaHWUS JTsI CPAaBHEHU S, KITACCU(DUKAITH H
000011IEH N,

- OTIPEJICIIATH LIEITH JIEATEITLHOCTH, 33]]aBaTh
mapaMeTpsl U KpUTEPHH MX JOCTHIKCHUS,

- BBISIBIIATH 3aKOHOMEPHOCTH M TTPOTUBOPEUHSI B
paccMaTpUBaEMbIX SBIICHUSX;

- BHOCHUTD KOPPEKTHBHI B JICATCIIbHOCTD,

BOCCTAHOBUTEIIbHBIE, 9K30-1 3HIOTEPMUYECKUE, PEAaKLIU HOHHOTO 0OMeHa),
pPacTBOP, JJIEKTPOIMTHI, HEAIEKTPOIUTHI, JJIEKTPOIUTHYECKAs JUCCOLUALIN,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOU PEAKIIMH, XMMUYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUSI XUMUUYECKOTO CTPOCHHS
oprannyeckux Bemects A.M. byrneposa, TeopHs 3JIEKTPOIUTHYECKON
JucconManuu, nepuoanueckuil 3akon .M. Menzaeneesa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XUMUH, (PAKTOIOTUYECKIE
CBEJICHHUSI O CBOICTBAX, COCTaBE, MOJydEHUH 1 O€30IIaCHOM HCIOJIb30BaHUHU
BOKHEHIIMX HEOPraHUYECKUX U OPTraHUYECKUX BEILECTB B OBITY U
IIPAKTUYECKOU JIEATEIBHOCTH YEJI0BEKA;

- YMETH BBISABIIATH XapaKTE€PHbIC IPU3HAKU M B3aMMOCBSI3b H3YYEHHBIX
MOHATUM, IPUMEHATh COOTBETCTBYIOLIME ITOHATUS [IPU OIIUCAHUU CTPOCHUS U
CBOWCTB HEOPraHMYECKUX U OPTaHUYECKUX BEILECTB U UX MPEBPALLCHUN;
BBISIBJIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUMU C IIOHATUSMU U
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OIICHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM,
OLCHUBATBH PUCKU HOCHCZ[CTBI/Iﬁ JACATCIIBHOCTH,

- pa3BUBaTh KPEaTUBHOE MBIIUICHHUE TP PEIICHUH
JKU3HEHHBIX MTpo0IeM

0) 6a30BbIE HCCIIEAOBATEILCKAE ACHCTBUS:

- BJIAJICTh HABBIKAMU y4€OHO-HCCIIEI0BATEIBCKON
n HpOCKTHOI‘/’I JACATCIIBHOCTHU, HaBbIKAMU
paspeleHus mpooiem;

- BBISIBJISITH IIPUYMHHO-CIICJICTBEHHBIC CBSI3U U
AKTyaJIM3UPOBATh 3aa4y, BbIJIBUIATh THIIOTC3Yy €C
peleHus, HaXOAUTh apTyMEHTHI ISt
JI0Ka3aTeNbCTBA CBOMX YTBEPKACHUI, 3a/1aBaTh
[apaMeTpsl U KPUTEPUU PEIICHUS;

- QHAJIM3UPOBATH TIOJYYECHHBIC B XO/I€ PEIICHUS
3a7lauu Pe3yJabTaThl, KPUTHYECKU OLICHUBATDH UX
JIOCTOBEPHOCTD, IIPOTHO3UPOBATh H3MCHEHHUE B
HOBBIX YCIIOBUSIX;

- YMCTh NCPCHOCHUTH 3HAHM A B [TO3HABATCIIBHYIO U
MPAKTUYECKYIO OOJIACTH JKU3HEICATEIIEHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX
MpEMETHBIX 00JIaCTei;

- BBIJIBUTATh HOBBIC UJICH, IPE/JIaraTh
OPUTUHAJIBHBIC MOAXOAbI U PCUHICHU S,

- CIIOCOOHOCTh UX MCIIOJIB30BAHUS B
MO3HABATEILHON U COITUAIBHOM MTPAKTHKE

MPEICTaBICHUSAMU IPYTHUX €CTECTBEHHOHAYYHBIX IPEMETOB;
- YMETh UCMOJIb30BaTh HAUMEHOBAHUSI XUMUYECKUX COCTUHEHUN
MEXKTyHApOHOTO CO03a TEOPETUUECKON M TPUKIATHON XUMUH U
TpUBHUAILHBIC HA3BAHUS BAKHEHIIMX BEIIECTB (ITHJICH, alleTUJICH, TNIUIIEPUH,
deHoII, opMaNTBICTHA, YKCyCHAsI KUCIOTA, TIIUIUH, YrapHBIH ra3,
VITICKUCIIBIN ra3, aMMHaK, raiieHasl U3BecTb, HeraleHass U3BeCTh, IUTheBast
COJIa ¥ IPYTUX), COCTaBIATH POPMYIIBI HEOPTAHHYECKUX U OPTAaHUYECKUX
BEINECTB, YPABHEHUSI XUMHUYECKUX PEAKIIUi, OOBSICHATh UX CMBICIH;
MOATBEPKAATh XapaKTepHbIE XUMUYECKHE CBOWCTBA BEIIICCTB
COOTBETCTBYIOIIIMMHU SKCIIEPUMEHTAMH U 3alUCIMU YPAaBHEHU N XUMUYECKUX
peaKuuid;

- YMETh YCTaHABJIMBATh IPUHAJUICKHOCTh N3YYEHHBIX HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIIECTB K ONPECICHHBIM KJlaccaM U TPyIaM COSTUHECHUH,
XapaKTepu30BaTh UX COCTAB U Ba)KHEHIIME CBONCTBA; OMPEEIIATh BUIbI
XUMUYECKUX CBs3eH (KOBaJIGHTHAs, MOHHAs, METAINTUNYECKas, BOJIOPOIHAS),
TUTIBI KPUCTATUYECKUX PEIIETOK BEIIECTB; KIACCU(PUITNPOBATH XUMUUYECKIE
peaxuuy;

- c(hOpMUPOBATH MPEACTABICHUS: O XHMUYECKOW COCTaBIISIONICH
€CTeCTBeHHOHAYYHON KapTUHBI MUPA, POJIM XUMUH B TO3HAHUHU SIBJICHUN
IPUPOJIBL, B JOPMUPOBAHUY MBIIIIICHUS ¥ KyITbTYpbl JTHYHOCTH, €€
(GyHKITMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOM IS PEIICHUS MPAKTHISCKAX
3aj71a4 1 9KOJOTHYECKH 0OOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJIHOU CPEAE;

- YMETh MPOBOMTH PACUETHI IO XUMUUYECKIM (PopMyliaM U ypaBHEHUSIM
XUMUUYECKUX PEAKIUM C UCTIOIb30BaHUEM (DU3MUYECKUX BEJIUYNH,
XapaKTepU3YIOIMX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMasbHBIE YCIOBHS) Ta30B, KOJIMYECTBA BELIECTBA; UCIIOIb30BATh
CHUCTEMHbIE XUMUYECKUE 3HAHUS IJIs1 TPUHSTUS PEIIEHUN B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUSX, CBSA3aHHBIX C BEIICCTBAMU U UX MTPUMEHECHHEM
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OK 02.
Hcnonb3oBath
COBPEMEHHbIE
CpeacTBa
MIOMCKa,
aHaJu3a u
UHTEpIIpeTalu
U uHpopMaIuu
U
uH(opMaImon
HbIE
TEXHOJIOTUHU
UL
BBIIIOJIHEHUS
3a/1a4
npodeccruoHan
BHOMU
JESITETbHOCTU

B o6nacTu 11eHHOCTH HAyYHOTO MO3HAHUS:

- c(hOpMUPOBAHHOCTH MUPOBO33PCHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH,
OCHOBAHHOTO Ha JMAJIOTE KYJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B
MOJUKYIBTYPHOM MHDE;

- COBEPIIICHCTBOBAHUE SI3bIKOBOM M YU TATEIbCKON
KyJIbTYpbl KakK CPEACTBA B3aMMOJIEHCTBUS MEKIY
JIOJIbMU U TIO3HAHUS MUPA;

- OCO3HAHHE [IEHHOCTU HAyYHOU JESITEIbHOCTH,
TOTOBHOCTb OCYILECTBIISITh MPOEKTHYIO U
MCCIIEZIOBATENBCKYIO JESTEIbHOCTD
VHJAUBHUYAJIBHO U B TPYIIIE;

OBnazieHNEe yHUBEPCATbHBIMH YI€OHBIMU
MO3HABATEIILHBIMU JICH CTBUSMU :

B) paboTa ¢ uHpopMaIueii:

- BIIaJICTh HABBIKAMH TIOJTydCHUST HHOOPMAILIHY U3
VMCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIIEHO
OCYILECTBJISITh MOUCK, aHAJIN3, CHCTEMATU3aLUIO U
WHTEPIPETalnio MHPOPMAITUU PA3THIHBIX BHIOB
1 opM mpencTaBiICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX popMaTax C
yIeTOM Ha3HA4YCHUSI MHPOPMAIUH H TISJICBOU
ayIuTOPHUH, BEIOKpasi ONTUMAIIbHYIO GOpMY
MPECTABJICHUS M BU3yAIH3allUY;

- OLIEHUBATH IOCTOBEPHOCTb, JETUTUMHOCTh
HHQOpMAIIUH, €¢ COOTBETCTBUE TPABOBLIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- YMETh IUIAHUPOBATh U BBIIOIHATh XUMUUECKUH SKCTIEPUMEHT
(mpeBpaleHsl OpraHMYECKUX BEIIECTB IIPU HarpEBAHUH, IIOJIyIEHUE
STHJIEHA U U3y4YE€HUE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLUH Ha aJIbAETU/IbI,
Kpaxmajl, YKCYCHYIO KHUCIIOTY; JA€HaTypalus OelKOB IpU HarpeBaHUH,
[[BETHBIE PEAKIMH OEJIKOB; MPOBOJAUTH PEAKIITU HOHHOTO OOMEHa,
OIpe/IENSATh CPEy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMH Ha CyIb(at-,
KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHSI; PelaTh
SKCIIEpUMEHTaJIbHBIE 3aauu 110 TemaMm "Metamnsl" u "Hemeramnsl") B
COOTBETCTBUH C ITPaBUIAMU TEXHUKH 0€3011aCHOCTH ITPH 0OpaIleHuH ¢
BEIICCTBAMH H JIAOOPATOPHBIM 000PYIOBAaHUEM; TIPEACTABIIATH PE3yIbTaThI
XUMHUYECKOTO HKCIIEPUMEHTA B (JOpMe 3alMCH YPaBHEHUH COOTBETCTBYIOIIMX
peakuii u GopMynupoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YyNIbTaTOB;

- yMETh aHAJM3UPOBATH XUMUYECKYI0 MH(MOPMAITHIO, IIOTYJaeMyI0 U3
pa3HbIX HCTOYHUKOB (CPEICTB MAacCOBOM MH(popManuy, cetb IHTepHeT 1
Ipyrue);

- BJIAZIETh OCHOBHBIMU METO/IaMU HAYYHOTO MTO3HAHUSI BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaOII0JeHNe, U3MEPEHUE, SKCIIEPUMEHT,
MOJIETUPOBAHUE);

- YMETb IIPOBOAUTH PACUETHI 10 XUMUUYECKUM (OpMyJIaM U ypaBHEHHSIM
XUMHUYECKUX PEaKIHil C NCIOJIb30BaHNEM (PU3NYECKIX BEIUYUH,
XapaKTepU3YIOIMX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJUYECTBA BEILECTBA; UCIIOJIb30BAThH
CHUCTEMHbIE XUMUUECKUE 3HAHUS JJIS IPUHATHS PELICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C BELIECTBAMU U UX MPUMEHEHUEM
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- ICTIOJIB30BATh CPEACTBA HHPOPMAITHOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B PCIICHU N
KOTHUTHBHBIX, KOMMYHUKaTHBHBIX U
OpraHU3aI[MOHHBIX 337124 C COOIIOACHUEM
TpeOOBaHMI H)PrOHOMUKH, TEXHUKH O€3011acCHOCTH,
TUTUEHBI, pecypcocOepexeH s, IPaBOBBIX U
ATHYECKUX HOPM, HOPM UH(POpMaIInOHHON
0e30IMacCHOCTH;

- BJIaJICTh HAaBBIKAMU PACIIO3HABAHUS U 3aIIATHI
uHpopmaruu, nHGopMamoOHHON 0€30MacCHOCTH
JUYHOCTH,

OK 04.
DddexrnBHO
B3aUMOJENCTBO
BaThb U
paboTath B
KOJIJICKTHBE U
KOMaHJI¢

- TOTOBHOCTB K CAMOPa3BUTHIO,
CaMOCTOATEIBHOCTH ¥ CaMOOIIPEIETICHUIO;
-OBJIJICHUE HaBbIKAMH y4eOHO-

U CCIIE0BATENIbCKOM, IIPOCKTHON U COLIUAIbHOMN
JESTEIIbHOCTH;

OBnaieHu e yHUBEPCATBHBIMU
KOMMYHHUKATHBHBIMH JA€HCTBUSAMMU:

0) coBMecTHasl ACSITEIbHOCTb:

- IOHUMATh 1 UCII0JIb30BATh IPEUMYILIECTBA
KOMaH/JITHOM M MHAUBUIYyaJIbHOM paOoThI;

- IPUHUMATH LIEJIU COBMECTHOM JIEATEIIBHOCTH,
OpraHHU30BBIBaTh M1 KOOPAUHUPOBATH JIEHCTBUS 110
€e JIOCTH)KEHHUIO: COCTABIIATH ILJIaH JICCTBUM,
pacnpenesaTs pojy ¢ y4eTOM MHEHUIN yYaCTHUKOB
00CyXJ1aTh PE3yJabTaThl COBMECTHOU pabOTHI;

- KOOPAMHUPOBATh U BBIIIOJIHATH paOOTy B
YCIIOBUSIX PEalbHOIO, BUPTYAJILHOTO U
KOMOMHMPOBAHHOTO B3aMMOJCH CTBHS;

- YMETh IJIAHUPOBATH U BBIMTOIHATH XAMUYECKAN 3KCTIEPUMEHT
(mpeBpaleHusl OpraHMYECKUX BEIIECTB MIPU HarpEeBaHUH, IOJIydEHHE
STUJICHA U U3Y4EHHE €0 CBOMCTB, KAUECTBEHHBIE PEAKIINU Ha aJbJCTUIbI,
KpaxMaJl, YKCYCHYIO KHCIIOTY, IeHaTypalus OSJIKOB MpH HarpeBaHUH,
[[BETHBIE PEAKIINU OEJIKOB; MPOBOJUTH PEAKIIMU HOHHOTO 0OMEHa,
OTIPEENATh CPely BOJIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIINU Ha Cynbdar-,
KapOOHAT- U XJIOPUJ-aHUOHBI, HA KATHOH aMMOHWSI; PEIIATh
SKCIIEpUMEHTAIBHBIC 3a1a4uu 110 TeMaM "Metamiel" u "Hemeramiel") B
COOTBETCTBUH C MPABUIAMU TEXHUKH 0€30ITaCHOCTH IIPH OOpaIlicHUH C
BEIIECTBAMU U JJaOOPATOPHBIM 000PYIOBaHUEM; TIPEICTABIISITh PE3YIbTATHI
XMMHYECKOTO HKCIIEPUMEHTa B opMe 3alKcH YpaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyTUPOBaTh BHIBOIBI HA OCHOBE 3THX PE3YJIbTaTOB
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- OCYIIECTBJISITh MO3UTUBHOE CTPATETHUECKOE
MOBEJICHUE B PA3TUYHBIX CHUTYAIIHSX, TTPOSBIISATH
TBOPYECTBO U BOOOpaKEHME, OBITh MHUIITHATHBHBIM
OBnaneHue yHuBEpCaIbHBIMU PETYASTUBHBIMU
JICACTBUSIMH :

T) MPUHATHE ce0s U APYIUX JTFOJCH:

- IPUHUMATh MOTHBBI U APTYMEHTHI JIPYTHX JIFOACH
P aHAJIM3E PE3yJIbTATOB JICATCIIEHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO APYTUX JIOAEH
Ha OIIMOKH;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MU C
MO3ULIUH APYroTo 4eTI0BEKa,;

OK 07.
ConelicTBOBaTH
COXpaHEHUIO
OKpYKaroleu
cpenpl,
pecypcocOepex
CHHUIO,
MPUMEHSTh
3HaHHS 00
W3MEHEHUU
KIMara,
TPUHIIATIBI
OepeKITUBOTO
MIPOU3BO/ICTBA,
s¢pexTBHO
JIECTBOBATh B
Ype3BbIYalHBIX

B 065acT 3K0710rMuecKoro BOCIUTAHUS:

- ¢(hOPMUPOBAHHOCTH HKOJIOTHUYECKON KyIbTYpPHI,
MOHUMAaHUE BIUSHUS COIIUATIbHO-3KOHOMUYECKUX
IIPOLIECCOB Ha COCTOSTHUE MTPUPOAHON U
COLIMAJILHOM Cpe/ibl, OCO3HAHUE INI00AIBHOTO
Xapakrepa SKOJOTHYECKUX TPooieMm;

- IVTAHUPOBAHHUE U OCYILICCTBIICHUE ACHCTBUI B
OKpYKAIOILIEH Cpezie Ha OCHOBE 3HAHU LIeJIel
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA;

AKTUBHOE HENPUATHE ACUCTBUM, TPUHOCALMX
BpEJl OKpYXKaloLEeH Cpee;

- YMEHUE MPOTHO3UPOBATH HEOIArONPUATHbIE
AKOJIOTUUYECKUE TTOCIIEICTBUS PEANPUHUMAEMbBIX
JIECTBUI, IPEIOTBPALATH UX;

- pacILIMPEHUE OIbITA IEATEIBHOCTH
HKOJIOTMYECKOW HaIlpaBJIEHHOCTH;

- OBJIaJICHVE HaBBIKAMU Y4€OHO-

- chopMupoBaTh MPEACTABICHUS: O XUMHUYECKON COCTABJISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMHUU B IO3HAHUU SIBICHUN
IPUPOJIBL, B JOPMUPOBAHUY MBITITICHUS ¥ KyTbTYpPbl JTUYHOCTH, €€
(GyHKIMOHAIBHONW TPAMOTHOCTH, HEOOXOJUMOM JIJIs1 PellieHUsI TPAKTUYECKUX
3a7a4 ¥ HKOJIOTHYECKM O0OOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U
MIPUPOJIHOU CPEAE;

- YMETh COOJII0/IaTh MPaBUJIa YKOJIOTHYECKH 11€J1IeCO00pa3HOro MOBEACHUS B
OBITY U TPYAOBOHN JEATEIHHOCTH B IIETISIX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYXKarollel MPUPOTHOM CPEIbl; YYIUTHIBATh ONTACHOCThH BO3/ICUCTBUA HA
JKUBBIE OPTAaHU3MbI OIIPEIEIICHHBIX BEIIECTB, TOHUMAasi CMBICI MOKa3aTels
MPEIEIbHON JOMYCTUMON KOHLIEHTPALluU
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CUTyaluAax

HCCJIEIOBATEIBCKOM, TPOEKTHOM M COIMAIbHOM
JIESITEJIbHOCTH;
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2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJBLHON IUCHUILIAHBI

«XHUMMUA»
2.1. O6beM JUCHMIIIMHBI M BUAbI y4eOHOMH padoThI

Bun yueOHoii padoThl

O0BLeM B yacax

O0beM o0pa3oBaTeIbHON MPOrpaMMbl T CUMIIJIMHbBI 108
B T.4.

OcHoBHOe coepxanne 108
BT. U..

TeopeTudeckoe 00ydeHre 54
MIPAKTUYECKUE 3aHATUS 54
IIpod eccuoHaTbHO-OPUEHTHPOBAHHOE  coJdep:kaHHe  (colep:kaHHe 6
MPUKJIATHOTO MOYJIs)

B T. 4.

TEOpeTHYeCcKoe 00yuyeHNe 2
IIPAKTUYECKUE 3aHATUS 4
IIpomeskyTouHasi arrecranus (3a4er) 2
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2.2. TemaTu4ecKuil IVIaH U COAeP:KaHUE TUCHMIIMHBI

HanmeHnoBaHnue Conepxxanue yueOHOro Marepuajia (0CHOBHOE M MPo( e CCHOHAIBLHO-OPUEe HTUPOBAHHOE), OBLeM 12COB dopmupyemblie
pa3neJsioB M TeM JadopaTopHbIe U NMPAKTHYeCKHe 3aHATHS, IPUKJIATHON MOIY./b KOMIIE T€ HIIUH
1 2 3 4
Paznen 1. OCHOBBI CTPOEHUSI BeleCTBA 12
Tema 1.1. OcHoBHOe coepxanne 8 OK 01
Crpoenne aToMoB | TeopeTnueckoe 00y4ye HHE 4
XUMHYECKHX
31EMEHTOB U CoBpeMeHHast MoJieNIb CTPOCHU S aToMa. CUMBOJUYECKU I S3bIK XUMUU. XUMUYECKUI 2JIEMEHT. 2
npupoza DnekTpoHHas KoHpurypamus atoMa. Kiiaccupukaiuss XAMHYECKIX 3JIEMEHTOB (s-, P-, d-3JeMeHThI).
XUMHYECKON BanenTtHbie 2eKTpoHbl. BaleHTHOCTD. DJIEKTPOHHAS TPUPOIa XMMHUYECKOW CBSI3H.
CBSI3U
DIIEKTPOOTPHUIIATEILHOCTD. BHABI XUMHYECKON CBSI3U (KOBAJICHTHAsS, MOHHAS, METAINTNYECKasl, 5
BOJIOPO/IHAs) U CIIOCOOBI € 00pa30BaHuUs.
I[IpakTH4eckue 3aHATUS 4
Pemenue 3amaHuii Ha MCIOJL30BAaHHME XHMHYECKOM CHMBOJMKA W Ha3BaHUM COCIUHEHUM II0
HOMEHKJIAType MEXAYHAPOJHOTO COK3a TEOPETUYECKOM W MNPUKIAJHOW XUMHM W TPUBHUAIBHBIX 2
Ha3BaHWU I COCTABJICHUS XUMHUYECKUX (DOPMYNT JBYXaTOMHBIX COCIUHEHUM (OKCHIIOB, CYIb(UIOB,
TUJIPUIOB U T.I1.) U JPYIUX HEOPTaHUUECKUX COSTMHEHUHN OT/ICNBbHBIX KIIACCOB.
[IpakTrueckne 3a1aHus Ha YCTAaHOBJIEHUE CBSI3U MEXKY CTPOCHHEM aTOMOB XHUMHUUYECKHUX JIEMEHTOB U
MEPUOJUYECKUM HU3MEHEHHUEM CBONCTB XMMHUUYECKUX 3JIEMEHTOB M UX COCIMHEHUU B COOTBETCTBUH C 2
noJjioxkeHueM [lepnoanyeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe conep:kaHne 4 OK 01
[Tepronnueckuii | TIpakTuyecKne 3aHATHS 4 OK 02
3aKOH M Tabmuia Ilepuonuueckas cucrema xuMudeckux snemeHToB .M. MenneneeBa. ®u3ndeckuii CMbICT
A.1. Menpeneesa [lepronnueckoro 3akoHa /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUUECKUX 2

OJICMCHTOB, 06pa3yeMblx HMH IIPOCTHIX U CJIOKHBIX BEHICCTB B COOTBCTCTBUU C IMOJIOKCHUCM
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XAUMHYECKOro 3nemeHTa B [lepuoanueckoii cucreme. MUpPOBO33pEHUECKOE U HAYYHOE 3HAUCHUE
[lepunonuueckoro 3akona /.M. Menaeneesa. [Ipornossr [I.1. MenneneeBa. OTKphITHE HOBBIX
XUMUYECKUX IJIEMEHTOB.

Pemenune npakTuko-opueHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTepU3allui0 XUMHUECKUX
351eMeHTOB «MeTalunyeckie / HeMeTaUIMIeCKUe CBOICTBA, AJIEKTPOOTPULIATEIbHOCTD XUMHUYECKUX

3JIEMEHTOB B COOTBETCTBUM C UX ANEKTPOHHBIM CTPOCHUEM U MOJIO)KEHUEM B IEPUOANYECKON CUCTEME 2
xuMudeckux ayiemeHToB .M. MeHnneneeBa»
Paznea 2. XuMuueckue peakiuuu 12
Tema 2.1. OcHoBHoOE coep:kaHue 8 OK 01
Tuner TeopeTnueckoe o0yyeHune 4
XUMHYCCKUX Knaccn(bnxauml U TUIIBI XUMHUYECKUX peaKuI/Iﬁ C yJacTHEM HCEOPraHMYeCKHUX BEIICCTB. CocraBieHue
peaxkuui YpaBHEHHU PEaKIIUI COCIMHEHUSI, PA3JIOKCHI S, 3aMeIICHUs, 0OMEHA, B T.4. PEAKI[UI TOPEHUS, 2
OKHCJICHHSI-BOCCTAHOBJICHH .
VYpaBHeHU s OKUCIIEHUSI-BOCCTaHOBJICHU . CTeneHb okucieHusi. OKUCIUTENb 1 BOCCTaHOBUTEINb.
CocraBiieHHE U YPAaBHUBAHUE OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOTO 2
Oananca. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B IPUPO/IE, TPOU3BOJICTBEHHBIX ITPOIIECCAX U
KU3ZHECITETLHOCTH OPTaHNU3MOB
IIpakTn4yeckue 3aHATUSA 4
KonnuectBeHHble OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XUMHUHM U PAaCUYEThl MO 2
YPaBHEHUSIM XUMUYECKUX peakiuii. MoJb Kak eIMHUIIa KOJIMYECTBa BelecTBa. MoJsipHas Macca.
3aKOHBI COXPAaHEHHSI MAacChl M dHEpruu. 3akoH ABoraapo. MomspHbiii 00beM ra3oB. OTHOCUTENbHAS
IJIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHHSIM XMMHYECKMX PEAKIIUW C MCIOJIB30BAHMEM MAacChl, 00beMa 2
(HopMastbHBIE YCITOBHS) Ta30B, KOJMYECTBA BEHICCTBA
Tema 2.2. OcHoBHOe coep:kaHne 4 OK 01
DJICKTPOIUTHYECKA | TeopeTHUECKOE 0GyUeHHE 4 OK 04
T AMCCOMNANMA N I Teopyrg HeKTpOIMTHYECKOH IUCCONUAMU. VOHBI. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiuy HOHHOTO
HOHHBINA 00MEH 2

oOMeHa.
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CocraBaeHue peaKL[I/Iﬁ HOHHOTO OOMeHa IIyT€M COCTAaBJICHUA HX TIOJHBIX W COKPAIICHHBIX MOHHBIX

ypaBHeHUM. KHCIIOTHO-OCHOBHBIE peakiinu. 3a/laHUs HAa COCTABJICHUE HOHHBIX PEaKIui 2
Pasieu 3. CrpoeHue 1 CBOMCTBA HEOPraHUYeCKUX BEIeCTB 26
Tema 3.1. OcHoOBHoOE coep:kaHue 8 OK 01
Kitaccudukanms, TeopeTuyeckoe 00yueHue 4 OK 02
HOMEHKIATypa U |[IpeameT HeopraHuveckor xumuu. Kiaccudukaims HeopraHu4eckux BenecTs. IIpocTeie U cloxKHbIE
CTpOEHHE BenecTBa. OCHOBHBIE KIIACCHI CIIOXKHBIX BEIECTB (OKCHAbI, TUAPOKCH b, KUCIOTHI, COJIN). B3auMocBs3b 2
HEOPraHMYECKUX |HEOPraHMYECKUX BELIeCTB. ArperaTHble COCTOSHUS BelecTBa. Kpucramnuueckue u aMopgHbie
BEILECTB BEILECTBA.

TUMBI KPUCTAJUTMYECKUX PEIIETOK (ATOMHAs, MOJIEKYIISpHAsI, MOHHAs, METaJUTM4ecKas). 3aBUCHUMOCTb

(M3UYECKUX CBOMCTB BEIECTBA OT TUIIA KPUCTALTUYECKON PEIeTKUA. 3aBUCHMOCTh XUMUYECKON 5

AKTUBHOCTH BEILECTB OT BUJA XUMUUYECKON CBS3H U TUIA KPUCTAIUIMYECKOW peleTku. [Ipruunnsl

MHOT000pasus BEIECTB

IIpakTHyeckune 3aHATUS 4

Homenknarypa HeopraHMYeCKUX BEIECTB: Ha3BaHME BEIIECTBA UCXOMIS M3 UX XUMHYECKON (POopMyIIbI

WJTU COCTABJICHUE XMMHYECKOW (POPMYITBI MCXO/ISl U3 Ha3BaHU S BEIIECTBA 10 MEKIYHAPOTHON 2

(MIOIMAK) nnu TpuBHaIbHON HOMEHKIATYpeE.

Pemenue mpaktuyeckux 3aJaHUi MO KIacCU(PUKAIIMK, HOMEHKIATYype M XUMHYECKUM (GopMyiam

HEOPraHMYECKUX BEIIECTB pPAa3JIMUHbIX KIACCOB (yrapHbI ra3, YIJIEKUCIbIH ra3, aMMHUaK, raiieHas

M3BECTbh, HETAIlICHAsi U3BECTh, MUTHEBAS COJIA U JPYIUX): Ha3bIBaTh U COCTABIATH (POPMYIIbI XUMHUUECKUX 2

BEILECTB, ONPEAEIATh IPUHAUIEKHOCTD K KIIacCy.

Hctounnku xumuaeckoit nHpopManuu (CpeacTB MaccoBor nH(opMalnu, ceTb IHTepHET u npyrue).

[Touck nHboOpMaLIKK IO HA3BAHUSAM, HACHTUPUKATOPAM, CTPYKTYPHBIM (opMyliaM
Tema 3.2. OcHoBHOe coepxanne 14 OK 01
Dusuko- TeopeTnueckoe o0yyeHune 6
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XUMHUYECKHUE Meramnsl. O6ume gu3nyeckue U XuMUYeckue cBoiicTBa MeTaioB. CriocoObl MmomydeHHs.. 3HaueHUe OK 02
CBOIICTBa METAJJIOB M HEMETAJUIOB B IPUPOJAE U KU3HEACATENbHOCTH 4YeloBeka M opranu3MoB. Kopposus 2
HEOPraHHYecKuX |METAJUIOB: BU/IbI KOPPO3UH, CIIOCOOBI 3ALMTEI METAILIOB OT KOPPO3UH
BEILECTB Hemeramnpl. OOnme ¢usnueckue MW XUMHYECKHE CBOWCTBA HEMeTalioB. THUIWYHBIE CBOMCTBA

HemetaiioB [V— VII rpynn. Knaccudukanus u HomeHKIaTypa coefuHeHni HemeTauioB. KpyroBopoTsl 2

OMOTeHHBIX JIEMEHTOB B PUPOJIE

XUMHYECKHE CBONCTBA OCHOBHBIX KIIACCOB HEOPTaHWYECKUX BEILECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,

cojied u Jip.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB IIPOCTHIX BEIIECTB, BOJOPOAHBIX COSIMHEHUH, 2

BBICIIMX OKCHJIOB U I'MJIPOKCH]IOB

IIpakTH4eckune 3aHATHS 8

CocraBneHne ypaBHEHMIH XUMHYECKUX PEAKUUH C ydacTHEM IPOCTBIX U CIOKHBIX HEOPraHMYECKHX 4

BEIIECTB: METAJIOB U HEMETAIOB; OKCHJIOB METAIIJIOB, HEMETAIIOB 1 aM(OTEPHBIX 3JIEMEHTOB;

CocraBjeHue ypaBHEHUM XMMUYECKUX pEaKUii HEOPraHMYeCKUX KUCIOT, OCHOBAaHUM U aM(OTEPHBIX 5

T IPOKCUJIOB; HEOPIraHUYECKUX COJIEH, XapaKTEPU3YIOIIMX HX CBOMCTBA.

PemieHne npakTMKO-OpMEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUN Ha CBOWCTBA, COCTaB, MOJIydeHUE U

0e30omacHOe HCIOJIb30BaHME BaXKHEHIIMX HEOPraHMYeCKUX BEUIECTB B ObITY M IPaKTUYECKOM 2

JIESITEIbHOCTH YEJI0OBEKA
Tema 3.3. OcHoBHOe conepxanune 4 OK 01
Unentuduxauns | TeopeTHdeckoe o0yueHue 4 OK 02
HCOPTaHMYCCKUX | PemeHne JKCIEPUMEHTANBHBIX 33/1a4 MO XHMHYECKHM CBOMCTBAM METAUIOB W HEMETaIOB, IO 5 OK 04
BCIICCTB pPacro3HABaHUIO U MOJYYCHUIO COEAUHEHUN METAJIJIOB U HEMETAJIIOB.

WNnentudukanus HEOPraHMYECKMX BEIECTB C MCIOJIb30BAaHUEM HUX (PM3UKO-XUMHUUYECKUX CBOICTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakuuu Ha cynbdar-, KapOOHAT- M XJIOPHUA- 2

aHUOHBI, Ha KATUOH aMMOHUS
Paznea 4. CrpoeHne 1 CBOICTBA OpPraHu4ie CKNX BelleCTB 28
TeMma 4.1. OcHOBHoOE coep:kaHue 12 OK 01
Knaccudukanus, | Teoperuueckoe o0yueHue 4
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CTpOCHUE U
HOMEHKJIAaTypa
OpraHUYECKUX
BEIIECTB

[losBnenue u pa3BUTUC OpFaHI/I‘{eCKOﬁ XAMHHU KaK HAayKH. HpeZ[MeT OpFaHquCKOﬁ XUMHUH. MecTo n
3HA4YCHUC OpFaHI/ILICCKOfI XUMHUHU B CUCTEME CCTCCTBCHHBIX HAYK.
XuMudeckoe CTPOCHHC KaK IMMOPAIOK COCIUHEHNA aTOMOB B MOJICKYJIC COITIACHO MX BAJICHTHOCTH.

OCHOBHBIE TOJIO)KEHUSI TEOPUU XMMHUUYECKOTO CTPOEHUSI Opranudeckux coeanHenuit A.M. byrieposa.
VYTaepoaHbIil  CKeNeT OPraHWYeCKOW MOJIEKYJIbl. 3aBHCHMOCTh CBOWCTB BEIIECTB OT XHMHUYECKOTO
CTpoeHUs MOJeKyl. M3oMepus u n3oMepsl.

[lonsitne o dynkuumoHansHON rpynme. Pamgukan. [lpuHOumsl  KiaccHUKAMU  OPraHUYECKUX
coeuHeHUl. MexayHapoaHas HOMEHKIaTypa M IPUHIUIBI  HOMEHKIATyphl OPraHUYECKUX
COCIMHEHU.

IIpakTnueckue 3aHATHS

[lonsite 06 a3zoTconaepkalMX COeTUHEHUX, OMOJIOTUYECKH aKTUBHBIX BelecTBax (yrieBoax, KHUpax,
Oenkax | JIp.), BLICOKOMOJEKYISPHBIX COSAMHEHUSX (MOHOMED, MOTUMED, CTPYKTYPHOE 3BEHO)

HOMGHK.]'IaTypa OpPraHUY€CKUX COGI[I/IHGHI/Ifl OTACIBHBIX KIIACCOB (HaCI)IHIGHHI)Ie, HCHACBIINICHHBIC H
ApOMaTHYCCKUC YIIICBOAOPOIbI, CIIUPTEHI, (1)6HOJ'ILI, AJIbACTU AbI, KCTOHBI, Kap6OHOBI:>Ie KHCJIOThBI U ,I[p)

CocraBiieHHE TIOJMHBIX M COKPAICHHBIX CTPYKTYPHBIX (POPMYIT OpPraHMYECKUX BEIIECTB OTICIBHBIX
KJIaCCOB, HMCIOJB3Yysl WX Ha3BaHUA IO CHUCTEMATUYECKOM M TpPUBUAIbHONM HOMEHKIAType (THJIEH,
aleTUJIeH, IIUIEPUH, (eHo, popManbIerul, YKCycHasi KUCIO0Ta, TIUILIHH).

Pacuetsr mpocTeifieil GopMylibl OpraHUYECKON MOJIEKYIIbI, UCXO/S U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpPTaHUYECKUX
COeTUHEHUM

OcHoBHOE coacpKaHue

12

TeopeTnueckoe o0yyeHne

OU3MKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COEAMHEHHMH OTIETBHBIX KIAacCOB (0COOEHHOCTH
KraccHUKaM W HOMEHKIATYphl BHYTPH KJIacca;, TOMOJIOTUYECKHH P W oOm@as Qopmyra;
U30MepHs; PU3NYECKue CBOMCTBA; XUMUYECKUE CBOWCTBA; CIIOCOOBI IIOTYUEHUs):

— IpeleNbHbIE YITIEBOJOPOAbI (AIKaHbI U LUKIOAIKaHbl). 'opeHne MeTaHa Kak OJMH M3 OCHOBHBIX
MCTOYHHMKOB TEIJIa B IPOMBILUIEHHOCTH U ObITy. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHHE
B [IPUPOJIE U TPUMEHEHUE AJIKAHOB;

OK 01
OK 02
OK 04
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— HempeneNnbHble (AIKEeHBI, aTKUHbI M ajJKaJueHbl) W apoMaTHYecKue YIrieBoaopoabl. [opeHue
alleTUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOT'O TIAMEHU IS CBAPKU U PE3KH METAIIJIOB

— KUCJIOPOACOEpIKaMe COSAUHECHUS (CHUPTHI ¥ (PCHOJIBI, KAPOOHOBBIE KUCIIOTHI M D(UPHI, AJTHICTHIbI
Y KETOHBI, )KUPHI, YIIIeBOb1). [IpakTrdeckoe mpuMEeHEHHE dTHICHTIIUKOIS, TIUIleprHa, (eHoIa.
[Ipumenenue hopmanbaernia, aneraibIeriaa, YKCYCHON KUCIOThI. Mblia Kak COJTH BBICIIIMX
KapOOHOBBIX KHCIIOT. MOOIIME CBOWCTBA MbLIA

HpaRane CKHE 3aHATHA

— a30TcofepKalle COEOUHEHUs (aMMHBI W aMUHOKUCIOTHL, Oenku). BblcOKOMONIEKyIsipHbIe
COCAMHEHHS (CMHTETUYECKUE M OMOJIOTMYECKH-aKTUBHBIE). MOHOMEp, MONKUMEpP, CTPYKTYPHOE 3BEHO.
ITonumepu3zanys 3TUIEHA KAK OCHOBHOE HAIIPABJIEHUE €T0 MCIOIb30BAHMUSL.

I'eHernueckass CBSI3b MEXIy KilaccaMM OpPraHMYECKUX coeluHeHuil (CBolicTBa OpPraHMYECKUX
COCIMHEHMUI OTAENbHBIX KIAacCOB (TpUBHAIbHAA M MEXIyHapOIHAas HOMEHKIATypa, XUMHUYECKUE
CBOMCTBA, CIOCOOBI MOJIYYEHUS):

[lpenenpHble (aKaHbl M LUKIOANKAHbI), HENpeAeibHbIE (AJIKEHBbI, AIKWUHBI W aIKaJUEHbl) U
apOMaTHUYeCKHE YIIIEBOAOPOAbI, CIUPThl U (PeHOJBI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, albAECTUIBl U
KETOHBI, aMUHBI U aMUHOKH CJI0ThI, BBICOKOMOJIEKYJISIDPHBIE COEIMHEHUS.

3a,I[aHI/IH Ha COCTaBJICHHUC ypaBHeHI/Iﬁ XUMHUUYCCKHNX peaKLII/Iﬁ C Y4aCTUEM OpPTraHHMYCCKHMX BCIICCTB Ha
OCHOBAHHH HUX COCTaBa U CTPOCHUA

Tema 4.3.
Wnentudukamus
OpPraHUYECKHUX
BEIICCTB, UX
3HAYCHUE U
MPUMEHEHHUE B
OBITOBOI U
MPOU3BOICTBEHHON

OcHoOBHoOE coep:kaHue

TeopeTuueckoe 00yueHue

buooprannueckue coenuHeHus. [lpuMeHeHme u Owosormyeckas poib yreBomoB. OxucieHue
YITIEBOJIOB — MCTOYHUK OHHEPIUU HKHUBBIX OpraHu3MoB. OOIacTh MNPUMEHEHHUs] aMHHOKHUCIOT.
[lpeBpamenuss OenKoB NHIIM B oOpraHu3Me. buonormueckue ¢yHKuuM OenkoB. buomormueckue
(dyHKIIUN KUPOB. POtk oprannyeckoil XaMUM B peIlieHUH MPOOJIeM IMUIIEBON 0€3011aCH OCTH.

OK 01
OK 02
OK 04
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JeATeIbHOCTH Posnp opraHuueckoil XMMUH B peIIEHUH HpoOJeM HHEpreTH4eckold Oe30IacHOCTH, B Pa3BUTHUHU
YeJoBeKa MEIUIIMHBI, CO3/[aHUU HOBBIX MaT€pPHAJIOB, HOBBIX HCTOYHUKOB SHEPTHH (AIbTEPHATUBHBIEC HCTOUHUKU
sHepruu). ONacHOCTb BO3JCHCTBUS Ha JKUBBIE OpPraHUW3Mbl OPraHUYECKUX BEILECTB OTIEIBHBIX 2
KJIacCOB (YIJIEBOAOPO/BI, CIIUPTHI, (DEHOJIBI, XJIOPOPraHUYECKUE MPOU3BOJHBIC, ANBJECTHIBI U JIp.),
CMBICJI TTOKa3aTelsl MPeIeNIbHO JOMYCTUMON KOHIIEHTPAluU
Pa3pea 5. KunHeTH4eckue M TepMOAUHAMHUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYeCKUX peaKIui 16
Tema 5.1. OcHoBHOe coepxanne 16 OK 01
Cropoctb TeopeTnueckoe o0yyeHune 8 OK 02
XUMHHCCKUX CKOpOCTh peaknuu, €€ 3aBUCHUMOCTh OT pa3IMYHBIX (DPAKTOPOB: MPUPOIBI PEATHPYIONMX BEINCCTB,
DCAKLIIH. KOHILIEHTPALMK pearupyronmx BEIIeCTB, TEMIEPATyphl U IUIOMIAAN PEAKIIMOHHON TOBEPXHOCTH. 2
Xumuyeckoe
PaBHOBECHE TennoBbie 3(PeKThl XUMUYECKUX PEAKIU. DK30- U SHAOTEPMHUUECKHE PEAKLIUH. 2
OO6paTuMOCTb peakiuii.
XUMHUYECKOE PaBHOBECHE M €ro CMEILIEHHE MOJ JEHCTBMEM pa3lIMYHbIX (PAKTOPOB (KOHIIEHTPALIMS
peareHTOB HJIM MPOJYKTOB peaklMH, JaBJICHHE, TeMIlepaTypa) Uil CO3[aHUs ONTHUMAaJbHBIX YCIOBUN 4
IpoTeKaHus xumMuieckux nponeccon. IIlpunnun Jle-IllaTense
IIpakTHyeckune 3aHATUS 8 OK 01
PemieHrne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHanu3 (AKTOPOB, BIMSIOINMX HAa HW3MEHEHUeE OK 02
CKOPOCTH XMMHYECKOH peakiHH, B T.4. C MO3UIUN IKOJIOTHYECKH 1€IeCO00pa3HOro MOBEACHUS B OBITY 4
U TPYAOBOH NEATEIBHOCTH B IIEIISIX COXPaHEHUSI CBOETO 3I0POBBs M OKPYXKAIOMIEH TPUPOTHON CPEIbl.
Pemlenne NpakTHKO-OpMEHTUPOBAHHBIX 3aJaHuil Ha mnpuMeHeHue npunuuna Jle-lllarense mms
HAXOXJICHUs HANpaBICHUS CMEIICHHUS PABHOBECHS] XWMHUYECKOM pEaKuu W aHaiau3 (HaKTopoB, 4
BJIMSIONMX HA CMEIEHNE XUMUYECKOTO PaBHOBECHS
Pazneua 6. PacTBOpBI 6
Tema 6.1. OcHoBHOe cojep:kaHne 6 OK 01
TlonsTue o TeopeTHueckoe o0yueHune 4 OK 02
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pacTBopax PactBopenne kak ¢usnko-xumudeckuil mpouecc. PactBopbl. CrocoObl MPUTOTOBJIEHUSI PAaCTBOPOB. OK 07

PactBopumocTs. MaccoBasi 10J11 paCTBOPEHHOTI'O BEIIECTBA.

. [IpakTH4Yeckue 3aHATUSA

Cwmbicn moKazaTess MpeAeabHO JOMYCTUMOW KOHLEHTpAllMd M €ro MCIOJb30BaHHE B OLEHKE

HKOJIOTMYECKONW OE30MacHOCTH.

[IpaBuna SKOJIOTHYECKH I1€JIeCOOOPAa3HOr0 MOBENEHUS B OBITY W TPYAOBOW JAEATEIBHOCTH B IEISIX

COXpaHEHUs CBOETO 3J0POBBbS U OKPYXAIOILIEW NPUPOJHOU CPelbl; OIACHOCTb BO3IEHCTBUS HA JKHUBBIC

OpraHU3Mbl ONPENEIECHHBIX BEIECTB. PellleHne NmpakTHUKO-OpUEHTHPOBAHHBIX PAaCUETHBIX 3aJlaHUM Ha

pacTBOpPBI, UCTIOIb3YEMbIE B OBITOBOI M IIPOM3BOICTBEHHON JIEATEILHOCTH YEJIOBEKa
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue
Paznen 7. XuMmusi B ObITY H IIPOM3BOACTBEHHOI JeATeJIbHOCTH YeJ0BeKa OK 01
Tema 7.1 OCHOBHOE CO/IepP/KAHHE OK 02
Xumusi B ObITY U

yn TeopeTnueckoe o0y4yeHune OK 04

IIPOU3BOACTBEHHOU " " = OK 07
eATETBHOCTH Hogelinme noCTHXeHUS XUMUYECKOM HAayKH M XUMHUUYECKOM TeXHOJOTuU. Poib xumun B obecneueHnu
- 9KOJIOTUYECKOM, DHEPTeTUUECKON U MUIIEBOM 0€30MacCHOCTH, Pa3BUTUU MeAUITUHEI. [IpaBuiia moucka u

aHalu3a XUMHMYECKOM HHGOpMaluu U3 pPA3IUYHbIX HCTOYHMKOB (HaydyHas M y4eOHO-HaydHas
JUTEpaTypa, CpelcTBa MacCOBOM MHpopMmannu, cetb IHTepHEeT)

IIpakTH4yeckue 3aHATUSA

[lowick © aHanM3 KEMCOB O MPUMEHEHWH XMMHUUYECKUX BEIECTB M TEXHOJOTHUW C y4eTOM OyayIneu
npodeccuoHaIbHOW  AEATENTPHOCTH MO  TeMaM: BAXKHEHIME  CTPOWTENbHbIE  MaTepHAabI,
KOHCTPYKIIMOHHBIC MaTcpHralbl, KpacCku, CTCKJIO, KCpaMMKa, MaTrcpuajgbl OJId ISJCKTPOHUKHU,
HaHoOMaTepuasbl, TEKCTHJIbHbIE BOJOKHA, HCTOYHUKA DSHEPIUM, OPraHUYecKue U MHHEpaJbHBIC
yI0OpeHHUsl, JIEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.

3aumra: [IpencraBienue pe3ynbTaToB pelieHus keiicoB B (GopMe MUHU-A0KIAA C Tpe3eHTaluen

IIpome:xyTOo4YHas aTTecTALMS 0 AUCHHUILVINHE (324€T)
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3. YCJIOBUS PEAJINBAIIMA OBIIEOBPA3OBATEJABHOM JTUCHUILITAHBI
3.1. TpeGoBaHusi K MUHUMAJIBHOMY MAaTepPHAJIBHO-TEXHUYECKOMY 00ecreYe HUI0
Peanuzanus o0meoOpa3oBaTeIbHON JUCIUIUIMHBI TPEOyeT HaTHMUns yIeOHOTO KaOMHETa XUMHUH.

OOopynoBanue yueOHOro KaOMHETA:

I1OCAIOYHBIC MECTa 110 KOJIMYECTBY 00yJArOIIXCS;
pabouee MECTO IPEroJaBaTeNs;

KOMILIEKT y4e0HO — METOJMYECKONW JOKyMEHTAIIUU;
KOMILJIEKT Y4eOHO — HaTJISAHBIX TTOCOOMI;

Texuuueckue cpencTsa 0OydeHHUs:

- KOMIIBIOTEP C JHUIEH3HMOHHBIM MPOTPAaMMHBIM OOECIEYeHHEeM, HMEIOIMM  BBIXOA B
WuTepner;

- MyIIbTUMEIa MPOEKTOP;

- IPUHTED;

- IpOrpaMMHOE oObOecrieueHrue oOIero u MmpodecCHOHATBHOTO Ha3HAYEHUS.

3.2. UndopmanuoHHoe odecneveHue 00ydeHUst
Jnst peanmusanuu mporpamMmbl OMONMOTeUHBIH (PoHI 0Opa3oBaTeNbHON OpraHU3aIuU

HMeeT IIeYaTHbIE W/UIIN QJICKTPOHHBLIC O6p8.30BaTeJ'IBHBIe nu I/IH(bOpMaLII/IOHHBIe PECYPCHI,
PEKOMCHIOBAHHEBIC JIsI UCIIOJIB30BAHUSA B O6pa3OBaTeJ'II)HOM mponecce, HE CTapuicC mATU JICT C
MOMCHTA U3JaHUAA.

OCHOBHBIE HCTOYHHUKMH:

INa6puensa O.C. Xumus. 11 wiace. bazoBblii ypoBeHb: yaeOHuk M.: JIpoda, 2022
I'abpuensn O.C. Xumus. 10 kiacc. bazoBbiil ypoBeHb: yueoHuk M.: [lpoda, 2023
labpuensn  O.C.  EcrectBozHanue. Xumus, y4eOHUK i1 CTyA.  Y4YpEXKICHUU

cpen.mpod.obpazoanus, M.: UL «Akagemus», 2021

I[OHOJIHI/ITQJILHI)IQ HCTOYHUKMU:

[xonpHbIN xuMuueckuit sxcriepument, DVD, M, OOO Musnemna, 2008r
lNabpuensn O.C. Xumus B TecTax, 3afadax u ynpaxseHusx, M.: UL «Akanemust», 2014

HHuTepHeT — pecypebl:
1. Poccuiickas anekrpoHHas mmkoja. Xumus. [lporpamma mns 10 kmacca. [DneKTpoHHBIN

pecype]/ URL: httpsi//resh.edu.ru/subject/29/10/

2. Poccuiickas anekrpoHHas mkona. Xumus. Ilporpamma mus 11 kimacca [DJIeKTpOHHBIN
pecype]/ URL: httpsi//resh.edu.ru/subject/29/11/
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4. KOHTPOJ/Ib U OLIEHKA PE3YJIbTATOB OCBOEHMSI
OBINEOBPA3OBATEJIBHOU JUCIMITVIMHBI

Tunol ole HOYHBIX

Ne | OK/TIK | Moayab/Pa3nen/Tema | Pe3yabrat 00ydyeHus .
Me poTpUsi THI
| | OcHoBHOe conep:kaHue
1 Paznea 1. OcHoOBBI PopmyupoBarh
0a30BbIe MOHATHS U
CTpOeHHs BellleCcTBa
3aKOHbI XUMHH
1.1 | OKO01 CtpoeHnune aToMOB CocraBnars xumuueckue |1. Tect «CtpoeHune aToMoB
XAMHYECKUX AJIEMEHTOB |(OPMYJIbl COCTMHEHUM B | XUMHUYECKUX DJIEMEHTOB U
U MPUPOJa XUMUUYECKON |COOTBETCTBUU CO MPUPOAA XUMUUYECKOU CBSIZU.
CBSI3U CTETIEHBIO OKUCICHUS 2. 3aja4yu Ha COCTaBJICHHE
XAMUYECKUX AJIEMEHTOB, |XUMHYECKUX (Hopmys
MCXO/S U3 BaJICHTHOCTH U | IByXaTOMHBIX COCTMHEHUM
ANEKTPOOTPULIATETIBHOCTH |(OKCUIOB, CYAb(PUIOB, THAPUIOB
U T.IL.).
3. 3aaHus Ha UCTIOIB30BAHUE
XUMUUYECKONH CUMBOJIMKH U
Ha3BaHWUU COeQUHEHUU 10
HOMEHKJIaType MEXIYHAPOIHOTO
COI03a TEOPETUYECKON U
MPUKITATHON XUMUU U
TPUBHAITGHBIX HA3BAHUH JIS
COCTaBJICHUSI XUMUYECKUX
hopMynT TBYXaTOMHBIX
COEIMHEHUM (OKCHIOB,
Cylb(hU10B, TUAPUAOB U T.I1.) U
JPYrUX HEOPTaHUYECKUX
COEIIMHEHUH OTJeNbHBIX KJIAaCCOB
1.2 | OKO01 |Ileproauueckuii 3aK0H U|XapaKTepru30BaTh 1. Tect «Metammyeckue /
OK 02 tabnuma J1.1. XMMHUYECKHUE AJIEMEHTHI B | HEMETAIUIMYECKUE CBOMCTBA,
MenpeneeBa COOTBETCTBUHU C UX ANEKTPOOTPULIATETLHOCTD U

MIOJIOKEHHEM B
IIEPUOJNYECKON CUCTEME
XUMHYECKHX JIEMEHTOB
J.1. MenpeneeBa

CPOJICTBO K DJIEKTPOHY
XUMHYECKUX JIEMEHTOB B
COOTBETCTBHUE C UX AJIECKTPOHHBIM
CTPOCHHUEM U MOJIOKEHUEM B
IIEpUOJUYECKON CUCTEME
XUMHUYECKUX 31eMeHToB /.M.




MuHucTepcTBO 06paszoBaHus Tynbckoi obnactu

FocyaapcTBeHHOe npodeccMoHanbHoe o6pasoBaTtenkLHoe yupexaeHne Tynbckon o6nactu

«[1OHCKOW NONMTEXHUYECKMI KONNeax»

HanmeHoBaHwve

JOKYMeEHTa:; Pabouas

06weobpa3zoBatenbHON AUCUMNMHLL XUMUS
YcnosHoe obosHaderre: P OO 12 13.02.13

nporpamma

Jnct 24 n3 29

Peoakuyusi Ne 1 3.

KOHTPONbHbIN

OK/IK

Moayas/Pa3nen/Tema

Pesynbrar 00y4eHust

Tunel ole HOYHBIX
Meponpus THii

MenpaenaeeBay.

2. Ilpaktuueckue 3aaHus Ha
YCTAaHOBJICHUE CBS3H MEXKITY
CTPOEHHEM aTOMOB XMMHUUYECKUX
3JEMEHTOB U EPUOAUYECKUM
H3MEHEHHEM CBOMCTB
XUMHYCSCKHUX DJIEMEHTOB U HX
COCIMHEHHUI B COOTBETCTBHU C
nojioxkenueM [lepuoauueckon
CHCTEME.

3. IlpakTKO-OpUEHTUPOBAHHbIE
TEOPETHYECKUE 3a/1aHUs Ha
XapaKTepU3aluI0 XUMUYECKUX
2JIEMEHTOB: «MeTamudeckue /
HeMeTaJlJINUeCKIE CBOMCTRA,
3JIEKTPOOTPUIIATENIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYCCKHUX DJIEMEHTOB B
COOTBETCTBHUE C UX 3JIEKTPOHHBIM
CTPOCHHUEM U MOJIOKEHUEM B
MIEpUOJUYECKON CUCTEME
XUMHYCSCKHUX DJIEMEHTOB

.. MenaeneeBa»

Pasznea 2. Xumuueckue
peakuun

XapakTepu3oBaTh THUIIbI
XHMHUYeCKUX peakuuii

2.1

OK 01
OK 04

THUIBl XUMHYECKUX
peaxuuii

CocTaBiATh peakuuu
COCJTMHECHHS, PA3JI0OKCHUS,
o0MeHa, 3aMEIICHHUS,
OKHCJIUTENBHO-
BOCCTAHOBUTCIIBHBIC

peaKInu

1. 3agaun Ha cocTaBiieHHE
YPaBHEHHUU PEaKIUi:

— COeIMHEH U, 3aMEIICHHUS,
pasoKeHus1, OOMeHa;

— OKHCIIUTEIIbHO-
BOCCTaHOBUTENBHBIX PEAKIIHH C
U CIIO0JIb30BAHMEM METOa
3JICKTPOHHOTO OajiaHca.

2. 3agauu Ha pacyeT Macchl
BEILIECTBA MJIM 00bEMa

ra30B 110 U3BECTHOMY KOJTMYECTBY
BEILECTBA, MAacce WK 00BEMY
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HanmeHoBaHwve

JOKYMeEHTa:; Pabouas
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nporpamma

Jincr 2513 29

Peoakuyusi Ne 1 ™

KOHTPONbHbIN

Tunopl ole HOYHBIX

Ne | OK/MIK | Moayas/Paznen/Tema | Pesyabrar o0ydeHust .
Me ponpHATHI
OJTHOTO M3 YJacTBYIOLIMX B
PEaKIuU BELeCTB; pacu&Thl
Macchl (00bEMa, KOTMYEeCTBA
BEINECTBA) MPOAYKTOB PEAKIIUH,
€CIIM OJTHO U3 BEIIECTB UMEET
npuMecu
2.2 DIIEeKTpONIUTHYECKAS CocTaBisTh ypaBHEHUS 1. 3ananus Ha cocTaBieHuUE
JMCCOIMAIINS M MOHHBIN | XHMUYECKUX PeaKiHH MOJIEKYJISIPHBIX ¥ HOHHBIX
oOMeH HOHHOTO OOMEHa C peaKkIuii ¢ yaacTueM KUCJIOT,
y4acTUEM OCHOBaHUI U COJIEH,
HEOPraHMYECKUX BELIECTB |yCTaHOBJICHUE U3MEHEHUS
KUCJIOTHOCTH CpeJibl
3 Paznea 3. Crpoenne u |HccienoBarb cTpoeHHe H
CBOMCTBA CBOMCTBA
HEOpPraHu4ecKux HeOpraHn4e cKux
BelleCTB BeIleCTB
3.1 | OK0l [Knaccudukanus, Knaccuduuuponatsb 1. Tect «HomeHKknatypa u
HOMEHKJIATypa | HEOpPTaHUYECKIe Ha3BaHWE HEOPTaHUIECKUX

CTPOCHHE
HEOPraHUYECKHX
BEIIICCTB

BCIICCTBA B COOTBCTCTBUH

C UX CTPOEHUEM

BEILECTB MCXOJS U3 UX
XUMHUYECKOH (OpMYIIbI UITU
COCTaBJICHUE XUMUYECKOU
(bopMyibl UCXOAS U3 HAa3BaHUS
BEILECTBA 10 MEXKIyHAPOIHOU
WU TPUBUAITBHOU
HOMEHKIIAType».

2. 3agauu Ha pacyeT MacCOBOM
7011 (MacChl) XMMHUYECKOTO
aJeMeHTa (COeMHEHMS) B
MOJIEKyJie (CMECH).

3. Ilpaktnyeckue 3amaHus 10
K1accuuKkayu, HOMEHKIAType U
XUMHUYECKIM (hopMyliam
HEOPraHMYECKUX BEIIECTB
Pa3NUYHBIX KIIACCOB.

4. IlpakTryeckue 3aJaHus Ha
ONpPEAEIICHNE XUMUYECKOMN
aKTUBHOCTH BELLECTB B
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HanmeHoBaHwve
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nporpamma

Jnct 26 n3 29

Peoakuyusi Ne 1 ™

KOHTPONbHbIN

Tunopl ole HOYHBIX

Ne | OK/MIK | Moayas/Paznen/Tema | Pesyabrar o0ydeHust .
Me poTnpusi TH
3aBHCUMOCTHU BUJa XUMUYECKOM
CBSI3U U TUIIA KPUCTAJIMYECKON
peleTKu
3.2 | OKOl |®Du3uko-XuMHUYECKHE VYcranaBnuBarhb 1. Tect «OcobenHocTH
0K 02 CBOMCTBA 3aBHCHUMOCTD (M3HKO- XUMHUYECKUX CBONCTB OKCHJIOB,
HEOPraHUYECKUX XAMHUYECKHX CBOWCTB KUCJIOT, OCHOBaHUM, aMPOTEPHBIX
BEILECTB HEOPraHMYECKUX BEIIECTB |TUIPOKCUIOB U COJIEM».
OT CTPOEHUsI aTOMOB U 2. 3ajaHus Ha COCTaBIIEHUE
MOJIEKYJ, a TAKKE THUIAa  |ypaBHEHUW XUMHYECKUX PEAKIUI
KpPUCTAJUIMYECKON C YJaCTHEM IPOCTHIX U CIOKHBIX
pEeLeTKN HEOPraHMYECKUX BEIIECTB!
OKCHJIOB METAJIOB, HEMETAJLJIOB U
aM(pOTEPHBIX DJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHMH U aM(POTEPHBIX
TUJIPOKCUJIOB, HEOPTaHUYECKUX
COJIEH, XapaKTepU3YIOUMX HX
CBOMCTBA U CITOCOOBI TOTYyYEHUS.
3. IlpakTKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJJaHus Ha
CBOMCTBA U NOJIy4CHUE
HEOPraHUYECKUX BEIIECTB
3.3 | OKO0l |MpenTuduxanus HccnenoBars 1. IIpakTuKO-OpUEHTUPOBAHHbIE
OK 02 |Heopranmyeckux Ka4eCTBECHHBIC PEAaKIUU  |3aJaHUs 110 COCTABJICHUIO
OK 04 |BemecTB HEOPraHMYECKUX BEIIECTB |XMMHUYECKUX PEaKUil ¢ ydaCTUEM
HEOPraHMYECKUX BEIIECTB,
UCIIOJIb3YEMBIX AJIS UX
WUJICHTUUKAITUH.
4 Paznea 4. Crpoenne u |HccienoBarb cTpoeHHe H

CBOJCTBA
OpPraHu4ecKux
BeIeCTB

CBOMCTBA OPraHu4e CKuxX
BeIIECTB
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HanmeHoBaHwve

YarosHoe 0003HadeHve:

JOKYMeEHTa:; Pabouas

06weobpa3zoBatenbHON AUCUMNMHLL XUMUS
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nporpamma

Jncr 27 n3 29

Peoakuyusi Ne 1 ™

KOHTPONbHbIN

OK/IK

Moayas/Pa3nen/Tema

Pesynbrar 00y4eHust

Tunopl ole HOYHBIX
Meponpus THii

4.1

OK 01

Kiaccudukamms,
CTpOCHUE U
HOMEHKJIaTypa
OpPTraHN4YC€CKUX BCIICCTB

Knaccudummposats
OpraHMYeCKHe BEIIECTBA B
COOTBETCTBHH C HX
CTPOCHUEM

1. 3aganus Ha COCTaBJICHHUE
Ha3BaHUU OPraHUYECKUX
COCIMHEHU 110 TPUBUATILHOW UJTH
MEKTyHapOIHOU
CHUCTEeMaTHUYECKOH HOMEHKIIAType.
2. 3agaHus Ha COCTaBJIECHUE
TTOJTHBIX ¥ COKPAIICHHBIX
CTPYKTYPHBIX (OpMyIT
OpPraHUYECKHX BEIIEeCTB
OT/IEJIBHBIX KJIACCOB.

3. 3aaun Ha ompeesIeHNE
npocTeieii Gopmysbl
OpPTaHUYECKOW MOJIEKYIIBI, UCXOIS
13 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COCIMHEHNI

YcranaBiauBaTh
3aBHCUMOCTD (M3UKO-
XUMHWYECKAX CBOMCTB
OPraHMYECKUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

1. 3amaHus Ha COCTaBJICHUE
YPaBHEHHUU XUMHYECKAX PEAKIINI
C y4aCTUEM OPTaHUYECKUX
BEILECTB HAa OCHOBAHHUH UX
COCTaBa M CTPOCHHUSI.

2. 3a1aHus Ha COCTAaBJICHUE
YPaBHEHUI XUMUUYECKUX PEAKLIUN,
WUTIOCTPUPYIOIMX XUMUUYECKUE
CBOICTBA C Y4ETOM MEXaHW3MOB
MPOTEKAHUS JAaHHBIX PEAKIINHN U
TCHETUYECKOM CBS3U
OpraHUYECKUX BEIIECTB Pa3HBIX
KJIaCCOB.

3. PacueTHbIC 3a1a41 110
YPaBHEHUSIM PEAKIIUNA C ydacTHEM
OpPTaHUYECKUX BEIIECTB.

4.3

OK 01
OK 02
OK 04

Wnentudukamnus
OpPraHWYECKUX BEILICCTB,
X 3HAYEHNE U
MpUMEHEHUE B OBITOBOI
1 POM3BOJICTBEHHOM
JIEATEILHOCTH Y€JI0BEKA

HccnenoBarth
Ka4eCTBEHHBIC PEAKIIUU
OpPraHUYECKUX
COE€MHEHNH OTACIBbHBIX
KJIaCCOB

1.IlpakTKO-OpUEHTUPOBAHHBIE
3a7aHMsA [0 COCTABJICHHIO
XUMHMYECKUX PEAKIUH C yJaCTHEM
OpPraHMYECKUX BEUIECTB, B T.4.

U CIIOJIb3YEMBbIX ISl KX
uIeHTU(UKALNHY B OBITY U
MPOMBIITIEHHOCTH.
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HanmeHoBaHwve
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nporpamma
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Peoakuyusi Ne 1 ™

KOHTPONbHbIN

Tunopl ole HOYHBIX

Ne | OK/IK | Moayabs/Pa3nen/Tema | Pe3yabrat 00yyeHus .
Me poTnpusi TH
5) Pazgea S. XapakTepu3oBaTh
Kunernueckue u BJIMSIHME Pa3JIM4YHBIX
TepMoAMHAMUYeCKHe |G aKTOpOB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEe KAHMA XMMHYeCKUX peakuui
XHMHYECKUX peaKkuuii
5.1 | OKO0l1 |Ckopocth xumuueckux |Xapakrepu3oBaTh [IpakTrKO-OpHEHTUPOBAHHBIE
OKO02 |peakuuii. XUMHUYECKOE |BJIMSHHUE KOHIIEHTPALMN |TEOPETUUYECKHE 3aJaHUs Ha
paBHOBecuHe pearupyonyx BeIecTB U |aHanu3 (JakKTOpoB, BIMSIONMX Ha
TEMIEpaTypbl Ha CKOPOCTh | U3MEHEHUE CKOPOCTU XMMUYECKOM
XUMHUYECKUX PEAKLIUN peaxuuu. IIpakruko-
Xapakrepu3oBaTh OpUEHTHUPOBAHHBIE 3aJaHUS Ha
BIIMSIHUE U3MEHEHU S npuMeHeHue npuHnuna Jle-
KOHIIEHTpauuu BewecTs, |Lllarense nms HaxoxaeHuUs
pEaKuu Cpesl U HaIpaBJICHUS CMEICHUS
TeMIepaTypsl Ha PaBHOBECHUSI XUMUYECKOW PeaKuuu
CMEILEHUE XUMUYECKOTO |M aHaiIu3 (PaKTOPOB, BIIMSIIOIMX
paBHOBeCHUS Ha CMEILEHUE XMMUYECKOTO
paBHOBeCHUS
6 HccenenoBaTs HCTHHHBIE
Paznen 6. PacTBopsl PACTBOPBI € 3aJaHHBIMH
XapaKkTe pUCTUKAMH
6.1 | OKO1 |IlonsTHe o pactBopax |PasznuuaTh HCTHHHBIC 1. 3anaun Ha IPUTOTOBJIEHUE
OK 02 pacTBOpLI pacTBOPOB.
2. IIpakTuKO-OpHEHTUPOBAHHBIE
pacueTHbI€ 3aJaHus Ha
JMCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBOM U
MIPOU3BOACTBEHHOM AESTEIbHOCTH
4eoBeKa
Il | IpodeccnonabLHO-OPUEHTHPOBAHHOE CO/IEePiKAHHE
7 Pazpea 7. OuenuBatp nocJjeacTus | 3anmra kKeiica (C yueTom
Xumus B ObITY M OBITOBOM 1 Oyayueii mpodg eccHOHAIbHOM
NPOU3BOJCTBE HHOM NPOM3BOJACTBEHHOM AesiTeJIbHOCTH)
AesiTeJIbHOCTH AesiTeJIbHOCTH YeJI0BeKa
YeJI0BeKa ¢ MO3ULINH
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HanmeHoBaHwve

JOKYMeEHTa:; Pabouas

06weobpa3zoBatenbHON AUCUMNMHLL XUMUS
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Peoakuyusi Ne 1 ™

KOHTPONbHbIN

Tunopl ole HOYHBIX

Ne | OK/IK | Moayabs/Pa3nen/Tema | Pe3yabrat 00yyeHus .
Me ponpusi THit
3KO0JO0rHYe CKOM
0€30IMaCHOCTH
OKO0l |Xumus B ObITY U OuenuBate nocieacteus | Keiic (¢ yaerom Oymyreit
OK 02 |nmpou3BOACTBEHHOHN OBITOBOI U npoheccCuOHaNbHOM
OK 04 JIEATEIIbHOCTH Y€JIOBEKA |IIPOM3BOJACTBEHHOMU JESATEIIBHOCTH )
OK 07 NEITEILHOCTH YelIoBeKa ¢ | Bo3MoKHEIE TEMBI KEMCOB:

HO3UIIMN DKOJIOTHYECKOUN
0e30IacHOCTH

1. Ilorenienue KiMmara u
BBICBOOOKICHHE TA30BBIX
TUJIPaTOB CO THA OKEaHa.

2. Bynynme Matepuaisl Uil aBHUa-
, MAIIIMHO- ¥ TPHOOPOCTPOCHUSI.
3. HoBble maTepuansl A
COJTHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pPacTUTENBHBIX MTPENapaToB




