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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBI
OBIIEOBPA30BATEJIBHOM JUCHUILJIAHBI

1.1. Mecto aMCHMILIMHBI B  CTPYKTYpe OCHOBHOH  NpogeccCHOHAIbLHOM
00pa3oBaTeIbHOI MPOrpaMMbI

OOmeoOpa3oBarenbHas AUCHUIUIMHA «XHUMHUS» H3ydaeTcss Ha 0a30BOM YpOBHE B
o011eo0pa3oBaTeIbHOM IIUKJIIE YUeOHOTO IJIaHa OCHOBHOI MpodeccroHallbHOI 00pa3oBaTeIbHOMN
mporpamMmbl YKpynHeHHbIX rpy1il B cooTBeTcTBUH ¢ @I'OC CIIO 21.02.19 «3emieycTpoiicTBO»

1.2. lleau 1 nJIaHupyeMble Pe3yJabTAThl 0CBOCHUS M CIAIIINHbI
1.2.1. Heau u 32724 AUCHUILIHMHBI

CogepxaHre mporpaMMbl 00111e00pa30BaTEILHON JUCIIMILTUHBI « X MU HAPABICHO HA
JIOCTUKEHUE CIEAYIOUIUX LeJIei:

- dbopMHUpPOBaHHE CUCTEMBbl XMMUYECKHUX 3HAHMM KaK Ba)KHEWIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOW JIeKaT KIIOYEBBIC TOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE S3bIKAa HAYKH, YCBOCHHE M MOHUMaHUE
CYILITHOCTH JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOT0 XapaKkTepa, 03HaKOMJICHHE C UCTOpUen
WX Pa3BUTHUA U CTAHOBJICHUS;

— dbopMupoBaHHEe U pa3BUTHUE MPEACTABICHUI O HAay4HBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUECKUX PEAKIINi, HEOOXOAUMBIX JIJIsl MPUOOPETEHHS] YMEHUN OPUEHTUPOBATHCSA B
MHpE BEIIECTB M XMMHYECKUX SIBJICHHUM, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

- pa3BUTHE YMEHUW M CIOCOOOB JACSATENHHOCTH, CBSI3AHHBIX C HAOJIOJIEHUEM H
00BSCHEHHEM XMMHUYECKOTO HKCIIEPUMEHTa, COOMI0IEHUEM TPaBUI 0€30MacHOr0 OOpaIIeHUs C
BEILIECTBAMH.

3apaum IUCHUIIMHBI:

1) chopMUpOBaTh TOHUMAHUE 3aKOHOMEPHOCTEH  MPOTEKAaHUS  XHUMHUYECKHUX
MIPOLIECCOB U ABJICHUI B OKPYXKAIOILIEH CPEeZie, a TAKKE UX CBS3b C LIETOCTHOW HAYYHOU KapTUHOU
MHUpa U IPYTUMH €CTECTBEHHBIMHU HayKaMH,

2) pa3BUTh YMEHHUS COCTaBIATh (HOPMYJIbl HEOPTaHUYECKUX U OPTaHMYECKHUX
BEIIIECTB, YPAaBHCHUS XHMHYECKUX pEaKIHi, OOBSICHATH HMX CMBICI, HWHTEPIPETUPOBATH
pe3ynbTaThl XUMUYECKHUX IKCIIEPUMEHTOB,

3) chopMUpOBaTh HaBBIKH MPOBEACHUS MPOCTENIINX XUMUYECKUX
OKCIIEPUMEHTAJIBHBIX HCCIICIOBAHUNA C COONIOZICHUEM TIpaBU 0O€30macHOro oOparieHus: ¢
BEIIIECTBAMH M JJAOOPATOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHUS HaXOIUTh, AHAIWU3UPOBATh M UCIOIL30BaTh HWH(MOPMAIIUIO
XUMHYECKOTO XapakTepa W3 Pa3TUYHbIX WH(GOPMAIMOHHBIX HWCTOYHUKOB, BKIIOYas Y4eOHYIO

JUTEpaTypy, HayuyHble MyOIUKALMU U UHTEPHET-PECYPCHI;



5) chopMUpOBaTh YMEHHSI MPOTHO3WPOBATH IMOCIEACTBUS CBOEH NEATEIBHOCTH H
XUMHUYECKHX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB, YUUTHIBAS BO3MOXKHBIE
HKOJIOTUYECKUE U COIIMAIbHBIC BO3CHCTBUS;

6) chopMUpOBaTh TMOHMMAaHUE 3HAYUMOCTU JIOCTIDKEHUN XUMHYECKOW HayKu U
TEXHOJIOTHI N7l pa3BUTHs COLUAIBHON M MPOU3BOACTBEHHON cdep ¢ yMEHHEM IPUBOAUTH
MPUMEPBI UX MPUMEHEHHSI B PA3TUYHBIX chepax KU3HU.

1.2.2. [lnanupyemble pe3yJabTAThl OCBOCHHS 0011€e00pa30BaTEJIbHON IMCUUILIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHOBe PT'OC COO

Ocoboe 3HaueHwe oOlmIeOOpa3oBaTeNbHaAsl JUCHUIUIMHA «XHUMHUS» HMEET Npu

dopmupoBanuu u pazsutau OK u [1K.



Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

H.]IaHl/IpyeMble pe3yJabTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mrue

I[I/ICIII/IHJII/IHapHLIe

OK 01. BeiOupats
CIIOCOOBI peLIeHus
3amaq
npodeccHoHaIbHON
JeSATeITbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yJIbTAThI 10JIKHbI OTPAKATH B YACTH:
TPYAOBOr0 BOCTIMTAHHUSA:

FOTOBHOCTh K  TpPYAy, OCO3HaHHE IICHHOCTH
MacTepCTBa, TPYI0JI00ue;
TOTOBHOCTb K AKTHBHOU JeSATEIbHOCTH

TEXHOJIOTUYECKOM ¥ COIMAILHOW HAIpPaBICHHOCTH,
CIIOCOOHOCTh ~ WHULMUPOBATh,  IJIAHUPOBaTb U
CaMOCTOSITEIILHO BBIMOJHATH TAKYIO JICATEIBHOCTD;
WHTEpEC K pa3MIHbIM chepaMm TpodecCHOHATHHON
JESTCIILHOCTH.

MertanpeaMeTHble pPe3yJabTAaThl J0JIKHbI 0TPAKATH:

OBJjaneHue

YHHBepCaJbHbIMU y4eOHbIMH

NMO3HABATEJIbHBIMU JI€HCTBUAMM:
a) 0a30Bble JIOTHYECKHUE JIeliCTBUSI:

CaMOCTOSITENIbHO (POPMYIIMPOBATH U AKTYaJU3UPOBAThH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CyHIGCTB CHHBIfI HpI/I3HaK NN
OCHOBaHUs JUId CpaBHEHHS, KilaccuDUKalMu U
00001IeHMS;

ONpEAENATh UEIU AEATeIbHOCTH, 3a1aBaTh apaMeTPhl
Y KPUTEPUU UX JOCTHKEHUS,

BBISABJISATH 3aKOHOMCpHOCTI/I 158 HpOTHBOpG‘II/ISI B
paccMaTpUBAEMBIX SABJICHUAX,

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEISAM, OLEHUBATh PUCKHU
MHOCJIENCTBUU IEITEILHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE AeCTBUS:

JAucuMmimHapHble pe3yJbTAThl J0JKHBI OTPAXKATh:

ITP6 01. chopMUPOBAHHOCTh NPEACTABICHUH: O XMUMHYECKOM
COCTABJISIIOLIEH €CTeCTBEHHOHAYYHOM KapTHUHBI MHpa, POJIU
XUMHUHM B TIO3HAHWUU SIBJICHUM MPUPOABI, B (OPMUPOBAHUU
MBIIUICHUST W KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOIMMOI AJIs pelIeHHs] TPAKTHUYECKHX 3a7a4
U DKOJIOTHYCCKH OOOCHOBAHHOTO OTHOIICHWS K CBOEMY
310POBBIO U IIPUPOJHON Cpee;

IIP6 02. BiageHue CUCTEMON XMMHYECKUX 3HAHHM, KoTopas
BKJIIOYAET:  OCHOBOIIOJIATAIOIIME  MOHATHUS  (XUMHUYECKUUN
DJIEMEHT, aToOM, OJJIEKTpOHHas o00oJjoYka aroma, s-, p-, d-
JNEKTPOHHBIE OPOUTATH aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
3JIEKTPOOTPUIIATEIBHOCTD, CTEMEHb OKHUCICHHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASE Macca, MOJIAPHBINA 00bEM, YTIEpOAHbIN
ckener, (¢yHKIMOHAJIbHAS TPyMNIa, paadKall, HU30Mepus,
W30MEpbl, TOMOJOTUYECKUU Psii, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPO/I- M a30TCOJEpIKallle COEIMHEHHUs, OWOJIOrMYecKu
aKTUBHBIE BellecTBa (YTJIEBOABI, KUPBI, OEIKH), MOHOMED,
MOJUMEpP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYJISPHBIC
COEIMHEHMS, KPHUCTAJIMYECKAsl peIIeTKa, TUIIbl XWMHYECKHX
peakiuit (OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHAOTEPMHUUYECKHE, pEeaKIHH HOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HEIJICKTPOJIUTHI, AJIIEKTPOIUTHYECKAS
JUCCOIMAIUs,  OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKON PEaKIUU, XUMHUYECKOE PAaBHOBECHE), TEOPUH H
3aKOHBI (TEOpUSI XUMHUYECKOTO CTPOEHUS OPraHUYeCKHX
Bemects  A.M. bymiiepoBa, TEOpUS  SIEKTPOIUTHYECKOMN
Juccounanuu, nepuoanueckui 3akod .M. Menneneesa, 3akoH
COXpaHEHHUsI MacCChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3BIK

6




BJIQJICTh HAaBBIKAMU YYE€OHO-HCCIIEIOBATEIILCKOW U
NPOCKTHON JIEATENBHOCTH, HaBBIKAMHU pa3peIIeHUs
npo0Jem;

BBISIBJISITH ~ MPUYMHHO-CIICACTBEHHBIE  CBS3M U
aKTyaJIM3MpOBaTh 3aj1ady, BBIIBUTATh THUIIOTE3y ¢
pellleHus, HAXOIUTh aPTYMEHTHI JUIsl JOKa3aTeIbCTBA
CBOMX yTBEP)KICHUH, 3a7aBaTh MapaMeTpbl |
KPUTEPUU PEIICHHUS;

aHAJTM3UPOBATh MOJYYCHHBIC B XOJIE PEIICHHS 3a1a4K
pe3yJIbTaThI, KPUTHYECCKH OLICHUBATh ux
JIOCTOBEPHOCTh, IIPOTHO3UPOBATH H3MCHEHHE B HOBBIX
YCIIOBHSIX;

YMETh TICPEHOCHTHh 3HaHWUS B II03HABATCIBHYIO U
MPAKTHIECKYIO 00JaCTH KUZHEICATCIIEHOCTH.

XUMHUH, (aKTOJIOTMYECKHE CBEACHUS O CBOICTBax, COCTaBe,
NOJYy4eHUH M Oe30lIaCHOM HCIOJb30BAaHMM  BAXKHEHIIHMX
HEOPTaHMYECKUX U OpPraHMYeCKUX BEUIECTB B OBITY U
IPaKTUYECKOH J1eATEIbHOCTH YelIOBEKa,

I1P6 03. chopMUpOBAaHHOCTH YMEHHH BBIABISATH XapaKTepHBIC
NpPU3HAKU U B3aUMOCBS3b H3YYEHHBIX IOHATUM, NPUMEHSATbH
COOTBETCTBYIOIIME IOHATHUS NP OTIMCAHUU CTPOCHUS U CBOHCTB
HEOPraHMYECKUX U OPraHMYECKUX BEIECTB U UX IIpEeBpalLEeHU;
BBISIBJIATh B3aMMOCBSI3b XMMHUYECKHX 3HAHUN C MOHATUSAMHU U
IPEACTABICHUSAMH JIPYTUX €CTECTBEHHOHAYUHBIX IIPEIMETOB;
nP6 04. cdhopMHPOBAHHOCT, YMEHUH  HCIOJIB30BATH
HaVMEHOBAHUS XUMHUYECKUX COEAMHEHUH MEXIyHapOIHOrO
COK03a TEOPETUYECKOM M NPUKIAJTHON XMMHUU U TPUBUAIbHBIC
Ha3BaHMs BAKHEWIIMX BELIECTB (3TUJICH, alleTHIIEH, INIMLEPUH,
¢beHon, Gopmanbaern, yKCycHas KUCIIOTa, TIHMIWH, YrapHBIH
ra3, YrJIeKUCIJbIi ras, aMMHak, TalieHas HW3BeCTb, HeralieHas
U3BECTh, THTHEBAsI COJA W JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHMYeCKUX U OpPraHMYECKHUX BEILECTB, YpaBHEHUS
XUMHAYECKHX pEeaKIuii, OOBSICHIATh MUX CMBICI; IMOJTBEPKIATh
XapaKkTepHbIe XUMUYECKHE CBOMCTBa BEIIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU U 3aIUCIMHU YpaBHEHUI
XUMHUYECKHX PeaKIuii;

nP6 05. chopmupoBaHHOCTH YMEHHUM  YCTAaHABIWBATH
HNPUHAIEKHOCTh U3YYEHHBIX HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB K ONPEACICHHBIM KJIaccaM M TPYMIIaM COCTUHECHHIA,

XapaKTCpu3oBaTb HX COCTaB U BaKHEHUIIIHE CBOﬁCTBa;
ONpeaAcCIATL BUABI XUMHUUYCCKHUX CBs3EH (KOBaﬂeHTHaH, HWOHHAas,
METALIMYCCKasd, BO,Z[OpO,Z[HaH), THIIBI KPpUCTATNINICCKUX

PELIETOK BEIeCTB; KJIacCu(UIUPOBATh XUMUUECKHUE PEAKIINH;

I1P6 07. chopMUpPOBAHHOCTh YMEHHMI HMPOBOJUTH PAcyUeThl 1O
XUMHYECKUM (pOopMysiaM U ypaBHEHUSIM XMMHUECKHUX PEaKIHi ¢
UCTOJb30BaHUEM (U3NYECKUX BEIWYHMH, XapaKTePU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0bema
(HOpManbHbIEe  yCIIOBHSA) Ta30oB, KOJHWYECTBA  BEILECTBA,
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HCIIOJIb30BAaTh CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJIA IMPUHATHUA
peH_IeHI/Iﬁ B KOHKPETHBIX XN3HCHHBIX CUTyallUsaX, CBA3aHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02. Ucnonb3oBath
COBpEMEHHBIC
CpeICTBa MOUCKA,
aHamM3a u
MHTEPIIpETALNH
uHbOpMaUU U
nH(pOpMaLIOHHBIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHUS 3a/1a4
npodeccHoHATEHOM
JesITeIbHOCTH

JIn4HOCTHBIE Pe3yJIbTaThl JOJLKHBI OTPAKATH B YACTH:

HEeHHOCTH HAYYHOI0 MO3HAHUS:

— ¢(hopMUPOBAaHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKd M OOILIECTBEHHOW NMPAaKTUKHU, OCHOBAHHOTO Ha
JMajore KyJlbTyp, CHOCOOCTBYIOIIEIO OCO3HAaHUIO
CBOET0 MECTa B IOJUKYJIbTYPHOM MHPE;

— COBEpIICHCTBOBAHUE SI3BIKOBOM W  YHUTATEIbCKOU
KyJbTYpbl KakK CpeACTBAa B3aUMOJCHCTBUS MEXIY
JOJIbMU U NTO3HAHUS MUPA.

MeTanpeaMeTHbIe Pe3yJbTaThl J10JAKHbI 0TPAXKATH:

OBinanenue YHHBEPCAJIbHBIMH Y4eOHBIMU

MO03HABATEJILHBIMH JAeliCTBUSIMU:

B) padora ¢ undopmanmeii:

— BIAJETh HAaBBIKAMM IMOJy4YeHHs UHGPOpMaLUU U3
VUCTOYHUKOB  Pa3HbIX  THUIIOB,  CaMOCTOSATEIBHO
OCYIIECTBIISATh TOUCK, aHalIW3, CUCTEMaTU3alHUI0 U
UHTEpHpeTalnio MH(OPMAMK pa3IUYHBIX BHJIOB U
dbop™m mpecTaBIeHUS;

— €O03/aBaTh TEKCTHl B Pa3lIMYHbIX (popMaTax ¢ y4yeTom
Ha3HaueHUs HMHQOpPMaLUM M LEJIeBOH ayJUTOpPHUH,
BbIOMpas ONTUMaJbHYIO (OpMYy TMpEACTAaBICHUS U
BU3YyaJIU3alIH;

— OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(pOpMallii, €€ COOTBETCTBHE IMPaBOBBIM U
MOpaIbHO-ITHYECKUM HOpMaM;

— BIAJeTh HaBbIKAMU PACIIO3HABAHUA U  3aAIIUTHI
uHpopManuy, UHGPOPMAIMOHHON  GE30MacHOCTH
JIMYHOCTH.

JAucnumimmHapHbie (NpeaMeTHbIe) Pe3ybTAThl U J0JIKHBI
0TpaKaTh:

I1P6 06. BiameHne OCHOBHBIMHM METOJAMU HAyYHOTO MTO3HAHUS
BEIIECTB M XUMHUYCCKUX SIBJICHUU (HAONIOJCHHE, M3MEpEHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTD YMEHHI MPOBOJUTH PACUETHI 11O
XUMHYECKUM (hOpMysiaM U ypaBHEHUSIM XUMHUYECKHUX PEaKIHii ¢
UCTIOJIb30BaHUEM (U3NYECKUX BEIWYHMH, XapaKTEePHU3YIOMINX
BEIIECTBA C KOJMYECTBEHHOH CTOpPOHBI: Macchl, o0OBbemMa
(HOpMaJIbHbIE  YCJIOBHSI) Ta30B, KOJMYECTBAa  BEIIECTBA;
UCIONB30BaTh CUCTEMHBbIE XMMHUYECKHUE 3HAHUS ISl MPUHATHS
pelIeHn B KOHKPETHBIX KU3HEHHBIX CHUTYAIUSIX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

P66 08. chopmMupoBaHHOCT, yMEHUW IUIAHUPOBATH W
BBIMOJHATh ~ XMUMHYECKUH  DKCIEPUMEHT  (MIpeBpalIeHUs
OpPTraHUYECKUX BEUIECTB MPU HarPEBaHWH, TIOTyUYECHUE dTHIICHA U
U3Yy4EHHE er0 CBOMCTB, KaUeCTBEHHBIC PEaKIIMK Ha ajbJACTUIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauus O€JKoB Ipu
HarpeBaHUM, LIBETHBIE PEAKIMH OEJNKOB; MPOBOJUTH PEAKIUU
MOHHOIO OOMEHa, OMNpeAeNsaTh Cpeay BOJHBIX pPACTBOPOB,
KayeCTBEHHbIE PEaKIUu Ha cyibdaT-, KapOOHAT- U XJIOPHI-
AQHWOHBI, HA KaTHOH aMMOHUS; pelaTh SKCIEPUMEHTAIbHBIE
3amaun o TeMaM "Mertamibl" u "Hemerannsl'") B COOTBETCTBUU
C TMpaBUjaMM TEXHUKM O€30MacHOCTH NpH OOpalleHuu C
BEIIECTBAMH U JIA0OPaTOPHBIM 000PYIOBAHHUEM; MPEACTABIATH
pe3ysbTaThl XUMHUYECKOIO HKCIIEpUMEeHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid u (QopMyIHpoBaTh
BBIBOJIBl HA OCHOBE 9THX PE3YJIbTATOB;

P66 09. cdhopMUPOBAHHOCTHL YMEHHS  aHATU3UPOBATH
XUMAYECKYI0  HMH(OpMAIMio, TOJIy4aeMyl U3  pPa3HBIX
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MCTOYHUKOB (CPEACTB MacCcOBOM MHpOpManuu, ceTb IHTepHET U
Apyrue).

OK 04. O¢ddexruBHO
B3aUMOICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

JIMYHOCTHBIE Pe3yJbTAThI J0JKHBI OTPAKATH B YACTH:

rPaKIAHCKOTr0 BOCIIMTAHUSA:

— TOTOBHOCTb BECTU COBMECTHYIO JICSITECIIBHOCTH B
WHTEpecax rpakIaHCKoro oOIIeCTBa;

— YyMEHUE  B3aUMOJCICTBOBAaTh C  COLMAJIbHBIMU
WHCTUTYTAaMH B COOTBETCTBUU C UX (YHKIUAMHU H
Ha3HAUYCHUEM.

MeTanpeamMeTHblie pe3y/bTaThl J0JKHbI OTPAKATH:

OBjajleHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH

JeHCTBUSAIMU:

0) coBMeCTHas 1eITeJIbHOCTD.

— TOHUMATh U UCNOJB30BaTh IPEUMYIIECTBA KOMaHHOU
Y MHAUBHUIYabHON pabOTHI;

— TIpUHUMATh 1M COBMECTHOH  JI€ATEIbHOCTH,
OpraHU30BbIBATh U KOOPAMHHUPOBATH JCHCTBUSA MO €€
JTOCTH)KEHUIO: COCTaBJIATH JIa"H IeWCTBHUM,
pacupenensaTb poJid C Yy4eTOM MHEHUH YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOU paOOTHI.

OBjiaseHue  YHUBEPCAJIBHBIMH  PeryJATHBHBIMH

JeHCTBUSIMM:

r) NPpUHATHE ce0s M APYrUX JI0Jei:

— TPUHUMATh MOTHBBI U APTYMEHTHI JPYTUX JIOJIEH TTPH
aHaJIN3€ PE3YNbTATOB JICATEIBHOCTH;

— TIIpU3HaBaTh CBOE MpaBO U MpaBO APYrUX JIOAEeH Ha
OIINOKH,

— pa3BHBaTh CIIOCOOHOCTh TMOHUMATh MHP C TO3HUIIHH
JIPYTOro YeioBeKa.

I[I/ICIII/II[.]'[I/IHapHLIe (npeuMeTHme) pe3yjJbTaTbl U A0JKHbI

0TpPaKaTh:
P66 08. chopmMupoBaHHOCT, yMEHUW IUIAHUPOBATH W
BBIIIOJIHATh ~ XUMHUYECKUH  SKCIIEPHUMEHT  (IIpeBpalleHUs

OpPraHWYECKUX BEIIECTB IIPHU HarpeBaHUU, MOJYUCHHUE STUJICHA U
U3YyYEHHE er0 CBOMCTB, KaUeCTBEHHbIC PEaKIIMK Ha ajbJACTUIbI,
KpaxMmaji, YKCYCHYIO KHCIOTY; JIeHaTypamusi O€JIKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKIMH OEJNKOB; MPOBOJIUTH pPEaKLUU
MOHHOTO OOMEHa, OIpeAeNATh Cpely BOAHBIX PaCTBOPOB,
KayeCTBEHHbIE PEaKIUu Ha cyibdaT-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KAaTHOH aMMOHUS; PEIIaTh 3KCIEPUMEHTAIbHBIC
3amaun o TeMaM "Mertamibl" u "HemeTanns") B COOTBETCTBUU
C TpaBWIaMH TEXHUKUA OE30MaCHOCTH TIPU OOpalIeHUH C
BEIIECTBAMH U JTAOOPATOPHBIM 000PYAOBaHUEM; MPEACTABIATh
pe3yabTaThl XHMMHMUYECKOTO SKCIepUMeHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid u QopMyIHpoBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YJIHTATOB.




OK 07.

JIN4HOCTHBIE pPe3yJdbTaThl J0JI’KHBI OTPAKATh B YaCTH:

I[I/ICIII/II[.]'[I/IHapHLIe (npeuMeTHme) pe3yjJbTaTbl U A0JKHbI

CopeiicTBOBaTh IKOJIOTMYECKOr0 BOCTIMTAHUS: 0TpaKaTh:
COXPaHEHHUIO —  c(hOpPMHPOBAHHOCTH  3KOJOrMYecKod  KyabTypsl, | IIPG 01. chopMHpOBaHHOCTH NIpEJCTAaBIECHUI: O XUMHUYECKON
OKpY>Karolen cpebl, [IOHMMAHHE BIIASHUAA COLMAIBHO-?)KOHOMUYECKHUX | COCTABIISIIONICH €CTECTBEHHOHAyYHOH KapTUHBI MHpa, DPOJIH
pecypcocOepeReHuIo, IPOLECCOB HA COCTOSHUE NPHUPOIHON M COLMANLHOM | XMMHM B IIO3HAHMM SBICHMHA INpUpOAbl, B (HOpMUPOBAHHU
MPUMEHSTh 3HaHUSI 00 cpensl, OCO3HAHME  TJ00AIBLHOrO  XapakTepa | MBIIUIEHHS M KyJIbTypbl JIMYHOCTH, €€ (YHKIMOHAJIBHON
W3MCHECHUU KIIUMaTa, 9KOJIOTHYECKUX MPooIIem; TPaMOTHOCTH, HEOOXOIUMOM JJIs PEIICHHSI TPAKTUIECKHX 3a71a4
TIPUHIIMIIBI — IIAHMPOBAaHWE M  OCYIIECTBJIEHHWE JeHCTBUI B | M OKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
OepexKIMBOro OKpYy)Kalolllell cpele Ha OCHOBE 3HAHUA IlIeJiel 3JI0POBBIO M IIPUPOIHOM CPEJIE,
MIPOU3BO/ICTBA, YCTOWUHMBOTO PA3BUTHS YEIOBEUECTRA; IIP6 10. cdopmMupoBaHHOCTH yYMEHHUN COOIIOIATh IMpaBHIIA
3¢ HeKTHBHO —  aKTMBHOE HEIPHSTHE ACHCTBUI, NPUHOCSIIMX Bpe | 2KOTOTHYECKH LEIeco00pasHOro MOBEICHNUs B OBITY U TPYIOBOH
NeiCTBOBATH B OKPYKAIOIIeH cpeie; NESATeNIbHOCTH B IIENIAX COXpPAHEHHs CBOEro 3J0pPOBbs U
Ype3BBIYANHBIX —  yMeHHe [POrHO3HPOBATH HeGnaronpusTHpie | OKPYKAIOICH NPUPOIHON  CPE/Ibl;  YHHTBIBATL  OMACHOCTD
CUTYaIUsIX JKOJOTHYECKHE  TOCIEACTBUS  MPENPHHAMacMpIx | BOMICHCTBHA Ha JKUBbIC OPraHH3Mbl ONPEICICHHBIX BELIECTS,
JeHCTBHH, IPEIOTBPALLATE HX. MOHMMAsi CMBICII  [IOKa3arels NPEIeIbHONH  JOMyCTUMOMN
MeTanpeaMeTHbIe Pe3yJabTaThl 0JKHBI 0TPAKATH: KOHLCHTPpaILlHH.
Osaanenue YHHBEPCAJIbHBIMH y4eOHBbIMHU
NMO3HABATEJILHBIMH JAeHCTBUSMM:
B) padora ¢ nHpopManmei:
— WCMOJB30BaTh  CpeAcTBA  WH(MOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX ~ TEXHOJIOTMA B  pEIICHHUU
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX u
OpraHM3aIMOHHBIX 33/1a4 ¢ COONII0IEHNEM TpeOOBaHUN
OPrOHOMUKH, TEXHUKM O€30MacHOCTH, THTHEHBI,
pecypcocOepeKeHus, MPaBOBBIX U ITUYCCKUX HOPM,
HOPM UH(GOPMAITMOHHOM 0€30MacHOCTH.
K 4.4 B o6nacTu 9K0JI0THYE€CKOTO BOCTIUTAHHUS c(hOpMUPOBAHHOCTh MIpeICTaBICHHIA: 0 XUMHUYECKON
PaspabateiBath - chOPMHUPOBAHHOCTh  DKOJIOTHUECKOH  KYJIBTYPHI, | COCTABISIONICH €CTECTBEHHOHAYYHOW KAapTUHBI MHUpPA, POJIHU
MPUPOTOOXPAHHBIE MMOHUMAaHHe BIUSTHUS COLIMATIbHO-9)KOHOMUYECKUX | XUMHHM B TO3HAHWUU SBJICHUNA MPHUPOABI, B (POPMUPOBAHUU
MEPOTIPHUATHS MPOIIECCOB HA COCTOSHWE MPHPOJHON W COIHUAIBHOHM | MBIIJICHUS W KYJAbTYpPhl JIMYHOCTH, €€ (PYHKIIMOHATHHOU

CpCabl, OCO3HAHHUC r100aIbHOTO

9KOJIOTMYECKUX MPOOIIeM;

Xapakrepa

T'paMOTHOCTH, HCO6XOHHMOﬁ AJId pCHICHUS TPAKTUYCCKUX 3aaaY
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUSA K CBOCMY

10




- IUIAHMPOBAaHHE U  OCYLIECTBIEHUE JCHUCTBUU B
OKpYXKaloIlled Cpele Ha OCHOBE 3HAHWs  LeleH
YCTOWYMBOIO  pa3BUTUS  4YEJIOBEYECTBA;  -aKTUBHOE

HEMpUATUE ACHUCTBUM, MPUHOCIIIUX BpPEd OKPYKAIOIICH
cpene; B obnactu TpyaoBOro BOCIUTaHuUsA: - TOTOBHOCTb K
AKTUBHOM JIEATEIBHOCTH TEXHOJIOTHUYECKON U COIIMAIbHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTH VMHULIMMPOBATh,
IUIAHUPOBaTh M CAMOCTOSTEIBHO BBIMOJHATh TaKyHO
JESITENIHOCTD;

- UHTEpeC K pas3nudHbiM cdepam mnpodeccnoHaIbHOMI
JeSITEIbHOCTH, YMEHHME COBEpILIAaTh OCO3HAHHBIM BBIOOP
Oyayuieil mpodeccun W pPeaTu30BbIBATh COOCTBEHHBIE
KU3HEHHBIE TUIAHBI;

Osnanenue YHUBEpCaAIbHBIMHU y4eOHBIMU
[I03HABATEJIbHBIMU JICHCTBUAMU: a) Oa30BbIE JIOTHYECKUE

JNEUCTBUS: -  CaMOCTOATENbHO  (opMynupoBaTh U
aKTyaJlM3upoBaTbh  mpoOieMy,  paccMarpuBaTb €€
BCECTOPOHHE

3I0POBBIO U TIPUPOTHOI Cpeie;
BJIaJICHHE OCHOBHBIMH METOJIaMH HAYYHOTO MO3HAHUS BEIECTB

U XUMHYECKHX  sIBIICHWH  (HAONIOJeHUWE, W3MEpCHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);
cOpPMUPOBAHHOCTh ~ YMEHHH  MPOBOAWTH  pPacyeThl IO

XUMHYECKUM (pOpMysiaM U ypaBHEHUSIM XUMHUYECKHUX PEaKIIHii ¢
UCTOJIb30BaHUEM (U3NYECKUX BEIWYHMH, XapaKTEePU3YIOMIUX
BEIIECTBA C KOJMYECTBEHHOH CTOpPOHBI: Macchl, o0OBeMa
(HOpMaJIbHbIE ~ YCJIOBHSI) Ta30B, KOJMYECTBA  BELIECTBA;
UCIONB30BaTh CUCTEMHBbIE XMMHUYECKUE 3HAHUS ISl MPUHATHS
pGHICHI/Iﬁ B KOHKPCTHBIX KM3HCHHBIX CUTyallUAX, CBA3AHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM;

c(hOpPMHUPOBAHHOCTH yMEHUH co0Jr01aTh npaBuia
9KOJIOTHYECKH 11eJIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM
ACATCIIBHOCTH B LCJIAX COXPAaHCHUA CBOCTO 3J0pPOBbA H
OKpYXKarolled MNPUPOAHON cpeAbl; YYUTHIBATH OMACHOCTh
BO3II€I7[CTBPI$I Ha JXUBBIC OPraHU3Mbl OIIPCACIICHHBLIX BCIICCTB,
MOHMMAasE CMBICII [IOKaszaTeis MpPEeesbHON  JOMyCTUMO
KOHIIEHTpaluu
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIBHOM

JANCHUITVIMHBI «XUMHWSA»

2.1. O0beM JUCHUIIMHBI H BUbI y4eOHOH padoThI

. O0BeM B

Buna yueOHoii padoThl
yacax

O0bém o0pa3oBaTeIbHON NPOrpaMMBbl JHCHUIINHBI 72
Conep:xanue yueOHOro MaTepuaJia 64
BT. 4..
TEOPETHYCCKHUE 3aHATHS 36
MPAKTUYECKHUE 3aHITUS 28
IIpodeccuoHaIbLHO OPpEHTHPOBAHHOE Coep:KaHue (Coep:KaHue 8
MPUKJIAJTHOI0 MOYJIfA)
BT. 4..
TEOPETUYECKHE 3aHATHS 4
MPAKTUYECKHUE 3aHITUS 4

IMpomexxyrounas arrectamus (auddhepeHInPOBAHHBIN 3a4eT)
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2.2. TemaTnyeckui IjiaH u coaecpikaHue NUCHUIJIUHDBI

HaunmenoBanue
pa3/iesioB U TeEM

Coaeprxanue yueOHOro MaTepuasa (0CHOBHOe U NPogecCHOHAIBHO OPMEHTHPOBAHHOE),
J1a00paTOpHbIe M NPAKTHYeCKHE 3aHATHS, IPUKJIATHONH MO1YJIb

O0LéM
4acoB

dDopmHpyeMble
KOMIIETCHIIUH

1

2

4

Coaep:xaHue y4eOHOro MaTepuaJia

64

Pasznesa 1. Teoperuyeckue 0CHOBbI XUMHH

20

Tema 1.1.
OcCHOBHEBIE
XMUMHUYECKHUE ITTOHATHUSA
U 3aKOHBI, CTpOEHHUE
aTOMOB  XHMHYECKHUX
9JIEMEHTOB

Coaep:xaHue y4eOHOIro MaTepuaJia

XUMHYECKHUH dJIeMEHT. ATOM. Sapo aToma, U30TOMBI. DJIEKTPOHHAS 000JI0UKa. DHEPTreTUYECKHE
YPOBHHU, TOJyPOBHU. ATOMHbBIE OpOUTaNH, S-, P-, 0- 3memMenTsl. OCOOCHHOCTH pacIpee/iCHUs
AJNIEKTPOHOB MO OpOUTANSAM B aTOMax JJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS
KoHpurypaiust atoMoB. OCHOBHbIC XUMUYECKUE 3aKOHBI

IlpakTH4yecKkue 3aHATHSA

[Ipaktuueckas padora Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHH M PACUETHI IO
YPaBHEHUSAM XUMHUECKUX PEAKIIUI».

OTtHocuTeNnbHBIE aTOMHAsE U MOJIEKYJsipHas Macchl. MossipHast macca. KonnuecTBo BemiecTsa.
MaccoBast fons BemiecTBa. 3akoH ABoraapo. MomspHblii 00beM razoB. OTHOCHUTENbHAS
IUIOTHOCTD ra3oB. PacueTsl 10 ypaBHEHUSAM XMMHUYECKHUX PEAKIMH C UCIIOJIb30BAHUEM MacCOBOM
JIOJIU BEIIEeCTBa, 00beMa (HOpMabHbIE YCIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA

OK 01

Tema 1.2.
[Tepuoanueckuii 3aK0H
U [Tepnoanueckas
CHUCTEMAa XUMHYECKHX
anementoB . N
MeneneeBa, ux CBA3b
c COBPEMEHHOMN
TeopHuen CTpOEHUs
aTOMOB

ConepxaHue y4eGHOro MaTepuaJjia

HpaKaneCKne 3AaHATHUSA

ITpakTryeckas pabora Ne2. «M3yueHune nepuoandeckux 3aKOHOMEPHOCTEH U UX B3aUMOCBSI3H CO
CTPOCHHEM aTOMOBY.

Ilepuoanueckas cucrema xumuueckux aneMmeHToB /.M. MenneneeBa. CBs3p NepHOIUIECKOTO
3aKkoHa U [lepnonueckoi CHCTEMbl XUMUYECKHX DJIEMEHTOB C COBPEMEHHOU TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHHsI CBOWCTB XUMMYECKHX 3JEMEHTOB, 00pa3yeMbIX HMHU
MPOCTHIX M CIOXHBIX BEIECTB IO IpymnaM u nepuogam llepuonnueckoil cucremsl. 3HaueHHe
MIEPUOJIUYECKOr0 3aKOHA U CUCTEMBI XMMHMUYECKHUX 3JIeMeHTOB J[.M. MeHaeneeBa B pa3BUTHUH
HayKU.

YcTaHOBIEHUE CBA3U MEXKIY CTPOCHUEM aTOMOB XUMHUYECKHMX JJIEMEHTOB U IEPUOIUYECKUM
M3MEHEHUEM CBOMCTB XMMUYECKUX 2JIEMEHTOB U UX COEIMHEHHUI B COOTBETCTBUU C ITOJIOKEHUEM
IIepnonnueckoii cucreMsl. Perienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA
XapaKTepu3alui0 XUMHUYECKHX 3JIeMEeHTOB «Meraummueckue / HeMeTaJNIMYeCKUe CBOMCTBA

OK 01
OK 02
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XMMHUYECKUX 3JEMEHTOB B COOTBETCTBMM C MX 3JIEKTPOHHBIM CTPOCHHUEM U IOJO0XKEHUEM B
IIEPUOMYECKON CHUCTEME XUMUYECKUX ieMeHToB [[. M. MenneneeBa»

Tema 1.3.

Ctpoenne  BeliecTBa
51 npupoaa
XAMHYECKOH  CBA3U.
MHuoroob6pasue
BEIIECTB

Conep:xaHue y4eOHOIro MaTepuaJia

Crpoenue BemiecTBa. XuMUYECKast CBsI3b. BUabl XUMHUYECKOM CBA3M (KOBaJCHTHAs! HEMOJISIpHAS
U TIOJIApHAsi, HOHHAs, MeTaJuinueckas). Mexann3mbl 00pa3oBaHusl KOBAJICHTHON XHMHUYECKOM
cBsi3u  (OOMEHHBIM ¥ JOHOPHO-aKIENTOpHBIH). Bomopomnas cBsi3b. BaleHTHOCTH.
DneKTpooTprUIaTeabHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI U AHUOHBI

HpaRTn'{ecmle 3AaHATHUSA

[Ipaktuueckas pabora Ne3. «CTpoeHue BellecTBa U MPUPOIa XUMHUECKOHN CBSI3M».
JleMoHCcTpauus Mozeneld KpPUCTAJUIMUYECKUX DPELIETOK: HMOHHOM (XJIOpHJ HaTpus), aTOMHOM
(rpadut u anmaz), MOJEKYIAPHOU (YIJIEKUCIBIA ra3, HOJ), METAIUIMYECKON (HaTpHil, MarHHii,
Menp). Pemenne mpakTudeckux 3aJaHuil Ha COCTABJICHUE AIIEKTPOHHO-TpaduuecKkux (Gopmyn
3JeMeHTOB 14 nepuoaoB

OK 01

Tema 1.4.
Knaccudukanms,

51 HOMCHKJIaTypa
HEOPraHMYECKUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

Knaccudukanus HeopraHmdeckux BelecTB. HoOMEHKIIaTypa HEOpPraHHMYECKUX BEIIECTB
(oKcuIbl, THIPOKCHUJIbI, KHMCIOTHI, coJik). BeliecTBa MOJEKYJISIpHOrO UM HEMOJEKYJISPHOIO
CTpoeHHs. ATperatHble COCTOSIHUS BenlecTBa. Kpucrannnyeckue u aMmop(Hble BelecTBa. 3aKoH
MIOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHasi, MOJIEKYJIspHas,
MOHHAs1, MeTaJUIn4YecKas). 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAIUIMYECKON PeIIETKH

HpaKaneCKne 3AaHATHUSA

[TpakTruyeckas pabora Ned. «HomeHki1aTypa HEOPraHUUECKUX BELIECTBY.

Pemenune mnpakTuyeckux 3ajaHuil MO Kiaccu(UKalMM, HOMEHKJIATYype M XUMHUYECKUM
¢dbopMynaM HEOPraHWYECKHUX BEIIECTB PA3IUYHBIX KJIaccoB (yrapHblil ras, yrieKHcibli ras,
aMMHaK, raieHasi U3BecTb, HeralleHasl U3BeCTb, IMThEBAsl COJla M APYTUX): Ha3BaHUS BELLECTB
no mexayHaponHoi (MFOITAK) unu TpuBHanbHONH HOMEHKJIATYpe U COCTaBIeHHE (OPMYIIbI
XMMHUYECKHUX BEIIECTB, ONpejesieHue MPUHAMIEKHOCTH K Kiaccy. Ilonck mHpopmanuu mo
Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (opMyinaM. AHAIN3 XUMHUYECKOW nH(pOopMaIuy,
MOJIy4aeMOi M3 pa3HbIX HUCTOYHUKOB (CpencTB MaccoBod uHGopMmanuu, cetb MHTepHeT u

JApyrue)

OK 01
OK 02

Tema 1.5.
Tuner XUMHAYECKUX
peakuui

Conep:xanue yueOHOro MaTepuaJia

XuMuueckas peakus. KJ'IaCCI/I(I)I/IKaI_II/ISI XHUMHUYCCKUX peaKL[I/Iﬁ B HCOpTaHH‘{CCKOﬁ n
OpFaHI/I‘IeCKOI\/II XAMUH. 3aKOHBI COXpPaHCHUA MACCbl BCHICCTBA, COXPAHCHHA U IPCBpAlICHUA

OK 01
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OHEPIYH IIPpHU XUMHUYCCKUX pCAKIUAX. OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC peaKnuu (ypaBHeHI/IH
OKHCJICHUA-BOCCTAHOBJICHUA, CTCIICHDb OKHCJICHUA, OKHCIINTCIIb u BOCCTAaHOBHTCIIb,
OKHCJIIMTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIMKM B IIPHPOAC, IMPOU3BOACTBCHHBIX IIPpOHECCAX U
KU3HCACATCIIBHOCTH OpFaHI/ISMOB)

Tema 1.6.

CKOpOCTh XUMHUYECKUX
peakuidi. XHUMHUYECKOE
paBHOBeEcCHE

Copep:kaHue y4eOHOIro MaTepuaJia

CKOpoCTh peakIuy, €€ 3aBHUCUMOCTh OT Pa3lUYHBIX (DAKTOPOB: MPHUPOABI PEarHPYIOIIHX
BEILIECTB, KOHLUEHTPALMU PEarupyrollux BELIECTB, TEMIIEPATypbl M IUIOIIAJNA PEAKLIHUOHHOU
nmoBepxHOCTU. TermoBsie A3PGEKTH XUMUIECKUX PEAKIIHIA: SK30- U DHIOTCPMUICCKUE PEaKIINH.
OOpatumble peakiuu. XuMmMudeckoe paBHoBecue. DakToppl, BIHAIOIIKE HA COCTOSHUE
XUMHUYECKOTO paBHOBECHs (KOHLIGHTpAIMs PEareHTOB WJIM TIPOJIYKTOB PEAKIUH, JABJICHHE,
temneparypa). [Ipunnun Jle Hlatense

HpaKanecmle 3aHATHUSA

[Ipaktuueckass pabora NoS. «BnusHue pa3nuuHbIX (PAKTOPOB Ha CKOPOCTh XHUMUYECKOM
peaKIm.

Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHWil Ha aHanu3 (HaKTOPOB, BIMAIOIMIUX Ha
M3MEHEHUE CKOPOCTH XMMHYECKON peakiuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKON peakiuu OT
MPUCYTCTBUSl KaTalnu3aTopa Ha NPHUMEpPE paslioKEHUs MEpPOKCHUIAa BOJIOpPOJAa C TOMOIIBIO
JUOKCHJIAa MapraHila W KaTaja3bl. PerieHue MNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMmenenue npuHipna Jle-IllaTtenbe a1 HAXO0XICHUS HAMpPaBICHUS CMEIECHUS PaBHOBECHS
XUMUYECKON peakIuu U aHaAIN3 (aKTOPOB, BIUSIONIUX HA CMEIIEHNE XUMHUECKOTO PAaBHOBECHUS

OK 01
OK 02

Tema 1.7.

PactBopsl, TEOpHUs
3JIEKTPOJIIUTUYECKON
JIUCCOITAITNT T HOHHBIH
oOMeH

Conep:xaHue yueOHOro MaTepuaJia

PactBOphl. Bunmbl pacTBOpoOB MO COJEpKaHWIO PACTBOPEHHOTO BeIIeCTBA. PacTBOPUMOCTD.
[lonaTne o nucHepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas A0
BellecTBa B pactBope. [lonarue o BogopoaHoM nokasarene (pH) pactBopa. DnekTpoauTruueckas
aucconnanusi. CUsIbHbIE U CI1a0ble 3JIEKTPOJIUTHI, HEANEKTPOIUTHI. Peakiiuu HOHHOTO oOMeHa

JlaGopaTopHble 3aHATHUS

JlabopaTtopHnas padota Nel «I[IpuroroBneHnue pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3a/IaHHON MacCOBOM JI0JIeH PaCTBOPEHHOTO BEIIECTBA, MPOBEACHUE
peaknmii HMOHHOTO OOMEHa, OIpeleNieHue CpeAbl pPacTBOPOB BEHIECTB C  ITOMOIIBIO
YHHUBEPCATBHOTO WHIUKATOpa (KHUClas, HEUTpanbHas, MIENOYHAas). 3aJaHus Ha COCTaBJICHHE
HMOHHBIX peakuuil. PeleHne NnpakTHKO-OPMEHTUPOBAHHBIX PACUETHBIX 33JaHUM Ha PACTBOPHI,
HCIOJIb3YeMbI€ B OBITOBOM U MTPOU3BOJCTBEHHON JESITENILHOCTH YEIIOBEKA

OK 01
OK 02
OK 04
OK 07

Pasznea 2. Heopranuueckasi xummusi

11

Tema 2.1.

\ Coaeprxkanue yueOHOIro MaTepuaJa

OK 01
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DHU3HKO-XUMHUYECKHE
CBOMCTBA
HEOPTraHUYECKHUX
BCIICCTB

Meramnbl. Ilonoxenue wmeramwioB B Ileproguyeckol cucTeMe XUMHUYECKHX JJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHS DIIEKTPOHHBIX 000JI0UYEeK aTOMOB MeTauioB. OOmwme ¢usnueckue
cBoiictBa MeTauioB. CIulaBbl METAUIOB. DJIEKTPOXUMHYECKUM P HANPSHKEHUW METaJUIOB.
XUMHUYECKHE CBOMCTBA BAXKHEUIIUX METAIOB (HATPHM, Kalui, KalbIUi, MarHui, aJlOMUHUM,
IIUHK, XpOM, JKeJie30, MeIb) M HMX coeauHeHui. OOmme crnocoObl TMOJYYCHHS METaslIoB.
[TpuMeHeHne METaJIOB B OBITY M TEXHUKE

Hewmeramnsl. [Tonoxxenune Hemetamio B [lepuoauueckoit cucteMe XuMu4eckux snemeHToB 1. M.
MenzeneeBa W OCOOCHHOCTH CTpPOEHHUST aroMoB. @DH3WYECKHE CBONCTBA HEMETAJLIOB.
AnoTponus HeMeTayioB (Ha MpUMeEpPe KUCIopoaa, cepbl, pochopa u yriaepoaa). XumMuueckue
CBOWCTBA M IPUMEHEHHE BKHEUIITUX HEMETAIIOB (TaJIOTEHOB, CepPhl, a30Ta, pocdopa, yriepoaa
U KPEeMHHS) U HMX COCAMHEHHUH (OKCHUIOB, KHUCIOPOACOJACPXKAIIUX KHCIOT, BOJOPOIHBIX
coenunenuil). [I[puMeHeHne BaXXHEUIIINX HEMETAJVIOB U UX COCTMHECHUM

XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHJIOB, THIPOKCHUJIOB,
KHCIIOT, coyiell U ap.). ['eHeTnueckas cBA3b HEOPraHWYECKUX BEILECTB, INPHUHAJUIEKAIIUX K
pa3IUYHbIM KjlaccaM. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB MPOCTHIX BEILECTB, BOJOPOIHBIX
COEJIMHEHM, BHICIIUX OKCHUJIOB M TUAPOKCUIOB

IlpakTH4yecKkue 3aHATHSA

[IpakTuueckas padota Ne6. «DU3NKO-XMMUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIECTBY.
CocraBiieHNEe ypaBHEHUH XMMHMUYECKHX PpEaKIMM € ydacTHEM TMPOCTBIX M  CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB W HEMETAJUIOB;, OKCHUIOB METANJIOB, HEMETAIUIOB H
aM(OTEPHBIX JIEMEHTOB; HEOPIaHUYECKUX KUCIIOT, OCHOBaHUI M aM(pOTEPHBIX T'MIPOKCUIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérsl Macchl BelecTBa Uil 00bEMa ra3oB M0 W3BECTHOMY KOJIMYECTBY BEILECTBA, MAacce MU
00BEMY OJHOIO M3 YyYacCTBYIOIIMX B PEaKLUU BELIECTB, pacdE€Thl Macchl (00bEMa, KOIMYECTBA
BEIIIECTBA) MPOJYKTOB PEAKLMH, €CIM OJHO U3 BELIECTB MMEET MpHUMecH. PelieHre mpakTUKo-
OpUEHTHUPOBAHHBIX 3aJaHUIl Ha CBOWCTBA, COCTaB, MOJIydeHHE U 0O€30MacHOE HCIOJb30BaHUE
BaXHEHUIIMX HEOPraHWYECKHUX BEIIECTB B OBITY U MPO(hecCHOHAIBHON JAeSTeNbHOCTH YeJI0BEKa

OK 02
OK 04

Tema 2.2.

Conep:kanue y4eOHOIro MaTepuaa

JlabGopaTropHble 3aHATUA

OK 01
OK 02
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Nnentudukanus
HEOPTaHUYECKUX
BEIIECTB

JlaGopaTtopHas pabora Ne2 «nenTudukaiys HeOPraHMIYECKUX BEIIECTBY.

Pemenne skcriepuMEeHTAIBHBIX 32/1a4 110 XUMHUYECKHM CBOMCTBAM METAJJIOB U HEMETAJUIOB, TIO
pacro3HaBaHUIO M TOJYYCHUIO COCIMHEHWA METAZIOB M HEMETaUIoB (B3aUMOJICHCTBUE
THJIPOKCHJIa ATFOMHUHHMSI C PAaCTBOPAMH KHUCIIOT U IIenodei,). MaeHTudukanms HeopraHndecKux
BEIIECTB C HCIOJb30BAaHHEM HX (U3UKO-XUMHUECKHX CBOMCTB, XapaKTEPHBIX Ka4yeCTBEHHBIX
peaknuii. KauecTBeHHBIC peakuuu Ha CynbdaT-, KapOoHAT- M XJIOPUI-AaHHOHBI, HA KATHOHBI
METAJUIOB M KATHOH aMMOHHUSI

OK 04

Pa3nen 3. Teopernueck

He OCHOBBI OpFaHI/I‘leCKOﬁ XUMHUH

Tema 3.1.
Kiaccudukanms,
CTpOCHHUE u
HOMEHKJIaTypa
OpPraHUYeCKUX BEIICCTB

Copep:kanue y4eOHOIro MaTepuaa

[Ipenmer opraHM4eCKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHHUE B MOJYYEHUHU HOBBIX
BEILLIECTB M MarepuaioB. Teopus cTpoeHus opranudeckux coenuHenuit A.M. byrtieposa, eé
OCHOBHBIC MOJI0KeHUs. CTPYKTYpHBIE (hOPMYITBI OPTaHHYECKHUX BEIIECTB. | OMOJIOTHS, H30MEpHS.
XUMHUYECKas CBA3b B OPraHUYECKUX COCAMHEHUSX: KPAaTHbIE CBSI3U, G- U T-CBSI3HU.
[IpencraBienre o KiaccH(PUKAIMU OPraHUYCCKUX BeMIECTB. HoMEHKIaTypa OpraHuYecKuX
COeMHEHMNI (cucTeMaTHdecKas) W TpUBHAJIbHBIC Ha3BaHUS BaXXHEHIIUX MpeICTaBUTENEH
KJIACCOB OPraHMYECKUX BEIIECTB

HpaKanecmle 3AHATHUSA

IIpakTuyeckas padora Ne7. «HomeHki1aTypa OpraHM4eCKUX BEILECTBY.

O3HakoMyeHHe ¢ oOpaslaMy OpraHM4ecKMX BEIIECTB M MaTepuajaMd Ha HX OCHOBE,
MOJICIMPOBAaHUE  MOJIEKYJl ~ OPraHMYEeCKMX  BEIIeCTB,  HaONIOJEHHMEe W ONHCaHHE
JEMOHCTPALIMOHHBIX ONBITOB IO IPEBPAIICHUI0 OPraHWYECKHUX BEIIECTB IIPU HArpEeBaHUU
(nnaBneHue, oOyrnuBanue u roperue). CocraBieHHE MONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
GbopMyll OpraHMYECKMX BEIIECTB OTAEJbHBIX KJIACCOB, HCIOJB3YS UX Ha3BaHWUS IO
cHUCTeMaTU4YecKOd M TpPUBUANBHOM HOMEHKJIAaType (3TWUJIEH, alleTHIIEeH, TIUIEepuH, (eHo,
(dbopManbaeru, yKCycHas KUCJIOTa, MIMIMH). PacueTsl mpocTeiieil popMyisl OpraHuuecKon
MOJIEKYJIbl, HCXOJISl U3 3JIEMEHTHOI'0 cocTaBa (B %)

OK 01

Pasnen 4. YrieBoaopoabl

11

Tema 4.1.
YraeBogopoabpl M HX
MPUPOJHBIE MCTOUHHUKHU

Conep:xxaHue yueOHOro MaTepuaJia

[IpenenbHbBIC YIIIEBOIOPOIBI (AIKAHBI): COCTAB U CTPOEHUE, TOMOJIOTUUECKHH psia. MeTaH 1 3TaH:
COCTaB, CTpOeHHUE, (PU3MYEeCKHe U XUMHUYECKHE CBOWMCTBA (pEaKlUU 3aMEIIeHUs W TOPEHHS),
TOJTyYeHUE U IPUMEHEHUE.

OK 01
OK 02
OK 04
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HenpenenbHble yriieBogopo/ibl (aIKeHbl, aIKaJAUEHbI, aTKUHBI).

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKUN psii. DTUIIEH U MPOMUIEH: COCTaB, CTPOCHUE,
(bu3nuecKkrue U XUMUYECKUE CBOMCTBA (PeaKIM THAPUPOBAHMS, TAJIOT€HUPOBAHNUS, THIPATAlIUH,
OKHUCJICHUS U TIOJIMMEPHU3AIINH) MOJy4YeHUE U TPUMEHEHUE.

Ankanuensl: Oyraaues-1,3 u metmnOyranuen-1,3, XUMHYECKOE CTpOEHHE, CBOMCTBA (peakius
MOJIMMEPU3AIINK), MPUMEHEHUE (i1 CHUHTE3a MPUPOJHOTO0 W CHHTETUYECKOro Kaydyka Hu
PE3HHBI).

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKHH psii. AUETUIIEH: COCTaB,
XUMHUYECKOE CTpoeHue, (u3nueckue M XHUMHUYECKHe CBOWCTBa (peaklUud TUIPUPOBAHMUS,
TaJIOTEHUPOBAHMS, TUIpaTalldd TOpPEHHUs), TOJIyYeHHE ¢  NpUMEHEHHE (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JIJIsl CBAPKHU M PE3KH METAJJIOB)

ApomaTtudeckue yrieBoJopo/ibl (apeHsl). beH3on u Toiyos: cocTaB, CTpoeHUE, (pU3MUecKUe U
XMMUYECKHE CBOMCTBA (PEaKIMU raJIOTeHUPOBAHUS U HUTPOBAHUS), TOJyYECHUE U IPUMEHEHHE.
TokcuuHOCTh apeHOB (BiausiHUE OEH30Ja Ha OpPraHU3M YeJIOoBeKa). [ 'eHeTHnueckasi CBsI3b MEXAY
YIJI€BOIOPOAAMH, IPUHAUIEKAIIUMHI K Pa3IMYHbIM KJIACCaM.

[TpupoaHble UCTOYHUKH YTIeBOAOPOA0B. [IpupoaHbiii ra3 u nmomyTHble HeTsIHBIE Ta3bl. HedTh
u e€¢ npoucxoxiaeHue. CrnocoObl nepepaOOTKM He(TH: MEPEroHKa, KPeKUHI (TepMHUYECKU,
KaTaauTuueckuil), nuponu3. [lpoxyktel mnepepa®oTku HedpTH, HMX NPUMEHEHHE B
IIPOMBIIITIEHHOCTH

1 B ObITy. KaMeHHBIH yroib U MPOJYyKTHI €ro nepepaboTKu

Tema 4.2.
DU3HKO-XNMHYECKIE
CBOMCTBA
YTJIEBOJAOPOAOB

Coaep:xxaHue yueOHOro MaTepuaJia

JlabGopaTopHble 3aHATHUS

JIaGopatopHas pabota Ne3 «CBOHCTBa yIIeBOJOPOOBY.

TpuBuanpHas U MeXAyHapoAHas HOMEHKIIaTypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJTyuyEHUs
yriaeBonoponoB. Ilomyuenue sTuneHa U U3ydeHHME €ro CBOMCTB. MoaenupoBaHUE MOJIEKYN U
XUMHUYECKHUX MPEBpAIICHUH YIIeBOJOPOAOB (Ha MpUMepe dTaHa, STHIIEHA, alleTUJIeHa U JIp.) U
raJIOT€HONPON3BOAHBIX

OK 02
OK 04

Pasznea S. Kucaoponocoaepxamme opraHnyecKue coeIuHeHus

12

Tema 5.1.
Cnuptel. ®enon

Coaep:xxaHue yueOHOro MaTepuaJia

[IpenenpHble OJJHOATOMHBIE CIUPTHI (METAHOJI M 3TAHOII): CTpOeHUE, (PU3NUYECKUE U XUMUYECKHE
CBOMCTBA (peaklMy C aKTUBHBIMH MeETaJllIaMH, TaJOT€HOBOJOPO/IaMH, TOPEHHE), TPUMEHEHHE.
Bonopoaneie cBsA3M MexAy MOJEKylIamMu CHUpPTOB. PU3HOIOTMYECKOE NEHCTBHE METAHOJA U
9TaHOJa Ha OPraHU3M YEJI0BEKa.

OK 01
OK 07
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MHOroaToMHbIE CIIUPTHI (ITUICHTIIMKONb M TIIUIIEPUH): CTPOCHHE, PU3MYECKUE U XUMHUYCCKHE
CBOICTBa (B3aHMOI[CﬁCTBHe CO MCIIOYHBIMU MCTAJJIaMHM, KadYC€CTBCHHAsd PpPCaKnusd Ha
MHOT0aTOMHbBIE CUPTHI). DU3HOIOTHUECKOE EHCTBUE HA OpraHuM3M 4enoBeka. IIpumeHeHue
TJIIMICprUHa U STUJICHIJIMKOJIA.

®enosn. CtpoeHre MOJIEKYJIbl, (GU3UYECKHE M XUMHUYECKHe CBoicTBa (heHOoma. TOKCHYHOCTH
¢denona, ero Gpu3noIOrNYECKOE ACHCTBIEC HA OpraHmu3M uenoBeka. [Ipumenenue Gpenona

Tema 5.2.

Anbnerupl.
KapOoHOBBIE KHCITOTHI.
CrnoxHuble 3(upbl

Copep:kanue y4eOHOTro MaTepuaa

Anpaerunpl M KeTOHBI ((popMalibJerusi, aneTanbIerul, aleToH): CTpOeHHE, (U3UYECKUE H
XUMHUYECKHE CBOICTBa (peakiy OKUCICHHS U BOCCTAHOBJICHMS, KaueCTBEHHBIC DPEAKIIHH),
MOJTyYeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TMpe/eTbHbIe KapOOHOBBIE KHUCIOTHI (MypaBbMHAsh M YKCYCHasl KHCIIOTBI):
CTpocHHE, (M3MUECKHEe UM XUMHUYECKHE CBOHCTBa (0OIIME CBOWCTBA KHUCIIOT, pEaKIus
stepudukanyu), mnoiaydyeHue u mpuMmeHeHue. CTeapuHOBas M OJCHMHOBAas KHCIOTHI Kak
MPEACTABUTENH BHICIIUX KapOOHOBBIX KUCIOT. MblJIa Kak COJIM BBHICIITUX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEe JeCTBHE.

CrnoxHbie 3pHphI KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MApOIN3 CIIOKHBIX 3pupoB. JKupHI.
I'unponus xupos. [Ipumenenue xxupoB. buonoruueckas posib KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoanl

Coaep:xaHue yueOHOro MaTepuaJia

VYraeBoapl: cocTaB, KiacCH(UKAIUsA YIJIEBOAOB (MOHO-, M- M Mojucaxapuisl). ['mroko3a —
MPOCTEHIINI MOHOCaXapHa: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3NYECKHE U XUMHUYECKHE
CBOWCTBa TIIIIOKO3bI (B3auMopelcTBue ¢ ruapokcuaom meau (II), oxkucieHume amMMHauyHBIM
pactBopoM okcuja cepedpa (1), BoccranoBneHue, OposkeHHE TITIOKO3bI), HAXO0XKJICHHUE B IPUPO/IE,
NPUMEHEHHE TJIOKO3bl, OMOJOrMYecKas pojb B J>KU3HENCATEIBHOCTH OpraHu3Ma 4YeloBeKa.
®ortocunTte3. PpykTo3a Kak U30MeEp TITIOKO3bI.

Caxapo3a — mpejacTaBUTENb IUCaXapuJOB, THIPOJIU3 Caxapo3bl, HAXOXJICHHE B MPUPOJE U
MIpUMEHEHHE.

[Tonmucaxapuapl: KpaxMal M LEJUII0J03a Kak MpUpoJHble nmoiaumepsl. CTpoeHue Kpaxmaia U
LEJUTI0NI03bI, (PM3NYECKHE U XUMHUYECKHE CBOICTBA Kpaxmaia (THIpOJIn3, KaueCTBEHHAs peaKts
C UOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBaA
KHCIIOPO0COIEpKAIIUX
OpPraHUYECKUX

Conep:kanue y4eOHOTro MaTepuaa

IIpakTHYecKHe 3aHATHA

[Ipaktnueckass pabora Ne8. «HomeHknmaTypa KHUCIOPOIOCOJEPKAIIUX  OPraHHYECKUX
COEIUHEHUIN».

OK 01
OK 02
OK 04
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COCTUHEHUN

TpuBnanbHas 1 MeXIyHapoJHAs HOMEHKJIATYpa, XUMHYECKHAE CBOMCTBA, CIIOCOOBI MOTYYEHHS
CIIUPTOB U (PEHOJIOB, KAPOOHOBBIX KHCIIOT U 3(UPOB, AIBJETUAOB  KeTOHOB. COCTaBIIEHUE CXEM
peakuuii (B TOM 4YHCIE MO NPEAJIOKEHHBIM MEMOYKaM MpPEBPAIICHH), XapaKTepU3YIOLIHX
XMMHAYECKHE CBOWCTBA KHCIOPOJOCOIEPKAIIUX OPTraHUYECKUX COSTUHEHHUN

[Ipaktrueckas padora Ne9. «Xumuyeckue u (PU3MYECKHUE CBOMCTBA KHCIOPOIOCOACPIKAIINX
OpPraHUYECKUX COCIUHEHUSI.

[IpoBenenue, HaOMIOACHHE W ONHMCAHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
KayeCTBEHHBIC PEAKIIMKM OJHOATOMHBIX CIUPTOB (OKHCieHue 3TaHoja okcuaoMm meau (1)),
MHOT'0aTOMHBIX CIIUPTOB (B3auMOJCHCTBUE TiniiepruHa ¢ ruapokcuaom menu (1)), ampaerunon
(oxucneHne amMMHuauHBIM pacTBopoM okcuma cepebpa(l) u rumpokcumom wmemu (1),
B3aMMOJICIICTBHIE KpaxMaJa ¢ MOJIOM), U3yUYeHHE CBOMCTB PacTBOpPa YKCYCHOM KHCIIOTHI

Pa3nen 6. A3oTcoaep kaiye opranudeckue coeIMHeHus1 4
Tema 6.1. Coaep:xanue y4eOHOro MaTepHuaJia 4 OK 01
AMUHBI. AMWHBI: METUJIAMUH — IIPOCTEUIINNA IIPEACTABUTENb AMUHOB: COCTaB, XMMHYECKOE CTPOCHME, OK 02
AMUHOKHUCIIOTBHI. (hU3UYECKHEe U XMMHUYECKUE CBOMCTBA, HAXOXKICHUE B IPUPOJIC. OK 04
benku AMUHOKHCIIOTHl Kak aM(OTEepHbIE OpraHUYecKue coeanHeHus. Puzndeckne W XUMUYECKHE

CBOMCTBAa aMHMHOKHUCIOT (Ha TpHMepe TIiuiuHa). buojormueckoe 3HaUE€HUE AMUHOKHCIIOT. 2

Ilerrtnabl.

benku kxak npupoansie nmonumepsl. IlepBuuHas, BTOpUYHas U TPETUYHAs CTPYKTypa OEIKOB.

XUMHUYECKUE CBOICTBA OEITKOB: THAPOIIN3, IEHATYpAIlHsl, KAYeCTBEHHBIE PEaKIINU Ha OCIKU

IIpakTHYecKHe 3aHATHA

[Tpaktryeckas pabora NelO. «CBoiicTBa a30TOCOAEPKANIMX OPTAHUICCKAX COCTUHEHU.

dusnueckue M XMMHUYECKHE CBOIICTBAa aMUHOB (peakIUM C KUCJIOTaMU M TOpPEHHs) H 2

aMHHOKHUCIIOT (Ha mpuMepe rinnuHa). Habnronenue n onucanne 1eMOHCTPAITMOHHBIX OTBITOB:

JieHaTypanus OeJIKOB PU HarpeBaHHUM, IIBETHbIE PeaKklIUU OEJIKOB
Pa3pnen 7. BEICOKOMOJIEKY /IS PHBIE COCAUHEHHUS 2
Tema 7.1. Conep:xaHue yueOHOro MaTepuaJa 2 OK 01
[InacTmaccel. IIpakTHyeckune 3aHATHSA 2 OK 02
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Kayuyku. Bonokna [Ipaktnueckas pabdora Nell. «CuHTe3, aHanu3 W KiIacCH(HUKAIUSI BBICOKOMOJICKYJISIPHBIX OK 04

COCIMHECHUI»

OcHOBHbIE TIOHSITUSL XHUMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHMI: MOHOMEp, IOJUMED,

CTPYKTYpHOE 3BEHO, CTENEHb NOJUMEpPU3ALMM, CPEeIHsAsd MOJIeKyJspHas macca. OCHOBHbIE

METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUN — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL.

OsnakomiieHre ¢ oOpas3laMu TPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4YyKOB:

IJIaCTMACCHI (TTOJIMATUIICH, MOJIUIIPOIIUIICH, MOJTUBUHIIXIIOPU, TOJUCTUPOI); HATYPAJIbHBIA U

CUHTETUYECKHE Kaydyku (OyTagueHOBBIM, XJOPOIPEHOBBIM M H3OMNPEHOBBIN); BOJIOKHA

(HaTypanbHbIC (XJIOMOK, IIEPCTh, MIENK), MCKYCCTBEHHBIC (AIETaTHOE BOJIOKHO, BHCKO3a),

CUHTETHYECKHUE (KalpOH U JIaBCaH)
IIpodeccuonaabHO OpHEHTHPOBAHHOE CO/iep:KaHue (Co/iep:KaHNe NPUKJIATHOTO MOIYJIs)
Pa3nen 8. Xumusi B ObITY U NPON3BOJACTBEHHOI /1eATEJIbHOCTH YeJIOBEKA OK 01
Tema 8.1. Coaep:xanue y4eOHOIro MaTepHuaJia OK 02
XHUMHUYECKUE [IpaBuiia sK0IOrMUYECKU Lie1eco00pa3HOro MOBEAEHUS B OBITY U TPYIAOBOH JESITENBHOCTH B OK 04
TEXHOJIOTHH LEISIX COXPaHEHMsI CBOEr0 3[0pOBbS M OKpYKAWOIIEH NIPUPOIHOM Cpelbl, OIACHOCTb OK 07
B IIOBCCIHEBHOM | BO3JICHCTBUS HA JKUBBIC OpPraHW3Mbl OpPraHUYECKHX BEIICCTB OTJCIBHBIX KJIACCOB IIK 4.4

u  npodeccHoHaTbHON
JIeSITEIbBHOCTH YEJIOBEKa

(YyrneBomopobl, CHHUPTHL, (EHOIBI, XJIOPOPraHMYECKHE MPOU3BOIHBIC, ANbICTUIBI U JP.),
MOKa3aTeb NPeAeIbHO TOMYCTUMONW KOHIEHTPALMHU U €r0 UCIOJIb30BaHHUE.

Ponp xumun B obecriedeHHH SKOJOTMYECKOM, SHEPreTHYeCKONW M MHUIIEBOW Oe30MacHOCTH,
Pa3BUTHUU  MEIUIIMHBI, CO3/JaHWH HOBBIX MaTepHalioB (B 3aBUCUMOCTH OT BHJA
npodeccnoHaNbHOM AeITeTbHOCTH ), HOBBIX HCTOYHUKOB YHEPTHH (71bTEePHATUBHBIC HICTOYHUKH
sHepruu). [loHSATHE O HAy4HBIX METOJAX TO3HAHUS BEUIECTB U XHMHUYECKUX PpEaKIIHil.
[IpencraBienust 00 OOIIMX HAyYHBIX MPHUHIIMIIAX MPOMBIIUICHHOTO MOTYYEHHS BaKHEUIITUX
BEIIECTB (Ha MpUMeEpax MPOU3BOJICTBA aMMHUaKa, CEPHON KUCIOThI, METAHOJIA).

XuMHUsT W 3I0pOBbE YEIOBEKa: MpaBuja OE30MacHOT0 WCIOIb30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, OLITOBOM XMMUU B NTOBCETHEBHON KU3HU

IIpakTHYecKHe 3aHATHA

[TpakTuueckass padora Nel2. «[IpuMeHeHWEe XUMHUYECKHX BEIECTB W TEXHOJOTHH C y4eTOM
Oymy1iei npodecCuOHATBHON ASSITENEHOCTI.

Pemenue keiic-3amad mo TemMaM: MHINEBBIC MPOAYKTHI, OCHOBBI PAallMOHAJIBLHOTO TMHTAHUS,
BAKHEWILIME CTPOUTENIbHBIE M KOHCTPYKLIMOHHBIE MAaTepHalbl, CEJIbCKOXO03iCTBEHHOE
MIPOM3BOJICTBO, KPAacKH, CTEKIIO, KepaMWKa, MaTepuajbl Ui AJICKTPOHUKH, HAHOMATEPUAIIbI,
TEKCTUJIbHBIC BOJIOKHA, WCTOYHUKH DHEPTUH, OPraHWYECKHe M MHUHEpalbHbIe yI0OpeHwus,
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JIEKapCTBEHHbIE U KOCMETUYECKHUE MpernapaTsl, ObITOBAs XUMHUS, MaTepuaibl U3 UCKYCCTBEHHBIX
U CUHTETUYECKUX BOJIOKOH.

3amura: [IpencraBienue pe3yiabTaToB pelieHHUs] Keic-3agad B ¢GopMe MHUHHU-AOKIAAa
(tormyckaeTcs UCTOIb30BaHUE rPaUIECKUX M MPE3CHTAIIMOHHBIX MAaTEPHAIIOB)

IpomexyTounas aTrectanus no qpucuummnie (nuddepeHpoBaHHbIN 3a4eT)

Bcero

72
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3. YCJIOBUSI PEAJIM3ALIUY IPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
TACIHATITAHBI

3.1 MarepuajJbHO-TeXHHYECKOE 00ecneuyeHue

Peanmzanust mporpaMMbl  y4eOHOH IUCIMILIMHBI TPOU3BOAMTCS C TNPUMEHEHUEM
JTMCTAHIIMOHHBIX TEXHOJOTMHA M TpeOyeT HalM4usl SJIEKTPOHHOW 00pa3oBaTENbHOW Cpebl;
ydeOHOro kKabuHeTa.

Oo6opynoBanne yueOHOro KabuHeTa:

® KJIaCCHAas JI0CKa,

® [10CaJI0YHbIE MECTA M0 KOJIMYECTBY 00YUAIOIINXCS;

e pabouee MECTO IIpenogaBaTes;

® y4eOHO-TIPAKTHUECKOE o0opy0BaHue, Heo0xoaumoe IS IPOBEICHUS
IIPEeyCMOTPEHHBIX MPOrpaMMoi MpakTudeckux 3ansatuil. B coorsercraue ¢ n.4.4 ®I'OC CIIO
JIOITYCKaeTCs 3aMeHa 000py10BaHUs! €r0 BUPTYaJIbHBIMU aHAJIOTaMH.

Texnn4yeckue cpeacTtBa o0yyeHust:

® KOMITBIOTEPHI C BBIXOJIOM B ceTh Internet;

e caiiT «JIuyHas cTynus» ¢ BO3SMOXKHOCTBIO pabOTHI C JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcoMm;

® DJEKTPOHHBIE OMOIIMOTEUHBIE PECYPCHI.

YyeoHo-MeToaAnYeCKOe o0ecneuyeHne TUCIHUILINHEIL:
* MCTOOAUYCCKHUC YKaSaHI/ISI 110 OpFaHI/I3aLII/II/I HpaKTI/ILIeCKI/IX SaHﬂTI/If/'I;
* METOJMYECKUE YKa3aHUs MO CAMOCTOSTEILHOM padoTe.

IIporpammHoe obecnieuenue:

[IporpammHOe obecniedueHue, SBISIONIEECS YACTbIO 3JIEKTPOHHOH MH(OpPMAIMOHHO-
o0pa3zoBaTeNnbHON cpebl U Oa3upyroleecs Ha TeNeKOMMYHUKAIIMOHHBIX TEXHOJIOTHX:

- KOMIIBIOTEpHBIE 00YYaIOIIUe TPOrPaMMBbI;

- TPEHUHTOBBIE M TECTUPYIOLINE TPOrpaMMBbI;

- HUHTCIIJICKTYaJIbHBIC p06OTI/I3I/Ip0BaHHBI€ CHUCTEMBI OILICHKH Kade€CTBa BBIIIOJHCHHBIX
pabor;

- CIIpaBOYHO-TIpaBoBas cucrteMa «KoHCynmbTaHT TUTIOCY, «I"apaHT»;

- omekTpoHHO-OmOmmorewnass  cuctema  (OBC) OBC  «IPR SMART»
http://iprbookshop.ru/;

- porpamma ympasieHus: oopazoBatensHbIM nporeccoM B DMOC (MudopmannonHas
texHosorus. [Iporpamma ynpasienust oopazoBarenabHbIM nporeccom. KOMBAT).

3.2. UupopMmannoHHoOe oOecrnedeHne peajn3auuu NporpaMmbl

OcCHOBHBbIE HCTOYHUKH

1. I'aopuensu O.C., OctpoymoB W.I'., CnaaxoB C.A. Xumums 10 kmacc. -
AxmmonepHoe obmectBo «M3natenscTBo «IIpocBerienue»

2. I'abpuensu O.C., OctpoymoB W.I'., CnaaxoB C.A. Xumms 11 kmacc. -
AxuunonepHoe obmectBo «M3narensctBo «IIpocBemenue»
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HNuTepHET-pecypcnbl

1. hvsh.ru — Xypran «Xumus B mKOJIEH.

2. https://postnauka.ru/themes/chemistry — nexuuu nmo xumun Ha caiite [TocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hayuno-monynsipHplii  MPOEKT «DJIEMEHThI OONBbIIONW Hayku» ((PU3MKa, XUMUS,

MaTeMaThKa, aCTPOHOMUS, HAyKH O KU3HU, HAyku o 3emie). HoBocTy Hayku, KHUTH, HAYYHO-
MOMYJISIPHBIE CTAThH, JIEKLUU, SHIIUKIIONEINH.

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

Caitt HayuyHo-tionyssipHoro >xypHana «llorenuman». Xypuan uzmaércs ¢ 2005 r., ¢

2011 r. — paznmen «Xumus».

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

CaliT HayYyHO-TIONYJISIPHOTO XKypHajia « XuMHUA U ku3Hby. JXKypHan uznaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbiTass 37eKTpoHHAs OuOnMMoTeka xumuueckoro mnoprana «Chemnet», comepxut
yueOHble U MH(POPMALMOHHBIE MaTepHajbl JJs IIKOJIBHUKOB U yuuTesae. B Hell MoxkHO HaiiTu
y4eOHMKM 1o  o0med M  HEOpPraHMYecKod  XMMHUH,  OpPraHHYECKOH  XUMMH,

MyJIbTHMEAMAMATePUAIIbI, a TAKKE 3a7auydl XUMHUYCCKUX OJIMMIIMAJ C PEIICHHSIMH, 3aJadu
BCTYIIUTCJIbHBIX 59K3aMCHOB JJIs1 a6I/ITypI/IeHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmannonnsle  marepuasibtl 00  onmMmmanax:  MOCKOBCKOW — TOPOICKOWM,

Bceepoccuiickoi, MenneneeBckoid, MexnyHaponHou. [lpuBeneHbl 3a1adyd TEOPETUYECKUX M
9KCIIEPUMEHTAIILHBIX TYPOB, MOAPOOHBIE PellIeHus, CIIUCKU U poTorpaduu modeauTenei.

7. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBounas umHbopmanus O XMMHUYECKHUX 3JEMEHTaX M UX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

8. http://gotourl.ru/4792 (http://periodictable.ru/)

PycCKOSA3BIUHBIN CalT O CBOMCTBAX XMMUYECKUX 3JIEMEHTOB.

9. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuii  caliT  OHJailH-0Opa3oBaHUS, COJEPKUT MHOIO  HMHTEPECHBIX

00pa30oBaTeNbHbIX KYpPCOB M BHJIEOJIEKIMH JUIsl IIKOJBHUKOB, CTYAEHTOB W yuuteneu. EcTb
HECKOJIBKO KYPCOB IO XUMHH.

10. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit  ChemicalAbstractService @~ — camblif  aBTOPUTETHBII B MHpPE XHMHUHU
UH(POPMALIMOHHBIA HHTEPHET-pecypcC (CalT IIaTHBIN).

11. http://www.organic-chemistry.org/

[TopTas Mo opraHM4eCcKOr XMMHUH HA aHTJIMMCKOM SI3BIKE.

12. http://www.xumuk.ru

CaliT 0 XUMHH: KJacCHYeCKHe Y4YEOHUKH, CIPAaBOUYHUKH, DSHUUKIONEINUU, MOHUCK

OpTraHU4YCCKUX U HCOPTraHNUYCCKUX peaKuHﬁ, COCTaBJICHHUC ypaBHeHI/Iﬁ pCaKHHﬁ.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
OBIIIEOBPA3OBATEJBHOM JUCHUIJIAHBI
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KoHTposib W oOIleHKa pe3yibTaTOB OCBOCHHs OO0IIe00pa3oBaTeIbHON  AUCITUTIIMHBI

PaCKpBIBAIOTCS Yepe3 AUCHUIIMHAPHBIC PE3yIbTAThI, HAIIPABICHHbBIE HA ()OPMHUPOBAHKE OOLITUX U

npodeCCHOHATBLHBIX KOMIIETEHIIMIA M0 pa3/ieiiaM U TeMaM COJIepKaHusl yueOHOro Marepuaia.

Oo6masi/npodeccuonanbHast

THun oeHoYHbIX

Pazpen/Tema .
KOMIIeTEeHIUsI MeponpusiTHil
OK 01. Beibupats cioco0bl penieHus Tema 1.1-1.7
3a/1a4 Tpo(PeCCHOHAILHON ACATEIHbHOCTH Tema 2.1, 2.2
IIPUMEHMUTEIIBHO K Pa3IMuHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tema 8.1
OK 02. Mcnonb30BaTh COBpEMEHHBIE Tema 1.2, 1.4,
CpelICTBa IMOUCKa, aHAJIN3a U 16,17
MHTEepIpeTanuu HHPOpPMaLuu, U Tema 2.1, 2.2
HH(pOPMAIIMOHHBIC TEXHOJIOTHH JJIS Tema 4.1, 4.2
BBIIIOJTHEHUS 334a4 Ipo(ecCUOHATbHON Tema 5.2-5.4 [tynupoBanue
JeSITeIbHOCTH Tema 6.1 TectupoBanue
Tema 7.1 BelntonHeHNE NPAKTUYECKUX
Tema 8.1 3aJaHun
OK 04. Tema 1.7 Brinonnenue 3aganuii Ha
D} PeKTHBHO B3aUMOIEICTBOBATH U Tema 2.1, 2.2 1 hepeHIMPOBaHHOM
paboTaTh B KOJUICKTHBE U KOMaH/IE Tema 4.1,4.2 3a4CTC
Tema 5.2-5.4
Tema 6.1
Tema 7.1
Tema 8.1
OK 07. ConelicTBOBaTh COXPaHEHUIO Tema 1.7
OKpY>Karollen Cpeibl, Tema 5.1
pecypcocOepexeHuto, MpuMeHsTs 3Hanust | Tema 8.1
00 M3MEHEHUH KJIMMAaTa, IPUHITUATIBI
OepexIIMBOro MPOU3BOJACTBA, 3PPEKTUBHO
JICICTBOBATh B UPE3BBIYANHBIX CUTYAIUSAX
I1K 4.4 Pa3pabatsiBath npupogooxpanusie | Tema 8.1

MEPONPHUSTHS

25



