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1. ObLIASA XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMbI
OBIIIEOBPA30OBATEJIBHOM JUCHUILJIAHBI

1.1. MecTto IMCHUIUIMHBI B  CTPYKType OCHOBHOWH mpodeccHOHATLHOMI
00pa3oBaTeIbHON NMPOrpaMMbl

Oo6meoOpa3oBaTenbHas JUCHHUILIMHA «XUMHUS» HU3ydaeTcs Ha 0a30BOM YpPOBHE B
00111e00pa30BaTEILHOM IIUKJIE Y4eOHOTO TNIaHa OCHOBHOM MpodeccroHaIbHOM 00pa3oBaTeIbHON
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:

- (GbOopMHUpPOBAHME CUCTEMbl XMMUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOW JIeKaT KIIOYEBBIC TOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE S3bIKAa HAYKH, YCBOCHHE M MOHUMaHUE
CYIITHOCTU JOCTYIHBIX 00OOIICHUI MUPOBO33PEHUECKOTO XapaKkTepa, 03HaKOMJICHHE C UCTOpUEH
WX Pa3BUTHUA U CTAHOBJICHUS;

— dbopMupoBaHHEe U pa3BUTHUE MPEACTABICHUI O HAay4HBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUECKUX PEAKIINi, HEOOXOAUMBIX JIJIsl MPUOOPETEHHS] YMEHUN OPUEHTUPOBATHCSA B
MHpE BEIIECTB U XMUMHYECKUX SBJICHHUH, MMEIOIIMX MECTO B MPUPOJAE, B MPAKTUUYECKON 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 TOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAaHUS  XUMHUYECKUX
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, YPAaBHCHHUS XHMHUYECKHUX pPEaKIHUi, OOBACHITH WX CMBICI, HHTEPIPETUPOBATH
pe3ynbTaThl XUMUYECKHUX IKCIIEPUMEHTOB,

3) chopMUpOBaTh HaBBIKH MPOBEACHUS MPOCTENIINX XUMUYECKUX
OKCIIEPUMEHTAJIBHBIX HCCIICIOBAHUNA C COONIOZICHUEM TIpaBU 0O€30macHOro oOparieHus: ¢
BEIIIECTBAMH M JJAOOPATOPHBIM 000PYI0BAHUEM;

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 CBOCH NEATEIBHOCTH H
XUMHUYECKHX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB, YUUTHIBAS BO3MOXKHBIE
HKOJIOTUYECKUE U COIIMAIbHBIC BO3CHCTBUS;

6) chopMUpOBaTh TMOHMMAaHUE 3HAYUMOCTU JIOCTIDKEHUN XUMHYECKOW HayKu U
TEXHOJIOTHI N7 pa3BUTHs COLUAIBHON M MPOU3BOACTBEHHON cdep ¢ yMEHHEM IMPUBOAUTH
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 TUCHUIIJIMHBI

Oo0mrue

I[I/ICIII/IHJII/IHapHLIe

OK 01. BeiOupars
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 JESATeTLHOCTH

TEXHOJIOTUYECKON M COLHMaJIbHON HAINPaBICHHOCTH,
CIIOCOOHOCTh ~ WHULMUPOBATh,  IJIAHUPOBaTb U
CaMOCTOSITENILHO BBIIIOJIHATDH TAKYIO A€ATEIbHOCTD;
MHTEpPEC K paszIHuHBIM cdepaMm TpodeccHnOoHaTHHON
JIeSATEIIbHOCTH.

MertanpeaMeTHble pPe3yJabTAaThl J0JIKHbI 0TPAKATH:

OBJjaneHue

YHHBepCaJbHBIMHU y4eOHbIMHU

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

BBISIBJISITH ~ MPUYUHHO-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, KPUTUYCCKH 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 IIpEeBpaILEeHU;
BBISIBJIATh B3aMMOCBSI3b XMMHUYECKHX 3HAHUN C MOHATUSAMHU U
IPEACTABICHUSAMH JIPYTUX €CTECTBEHHOHAYUHBIX NIPEIMETOB;
nP6 04. cdhopMHPOBAHHOCT, YMEHUH  HCIOJIB30BATH
HaVMEHOBAHUS XUMHUYECKUX COEAMHEHUH MEXIyHapOIHOrO
COK03a TEOPETUYECKOM M NPUKIAJTHON XMMHUU U TPUBUAIbHBIC
Ha3BaHMs BAKHEWIIMX BELIECTB (3TUJICH, alleTHIIEH, INIMLEPUH,
¢beHon, Gopmanbaerna, ykCycHasl KUCIOTA, TIIHMIWH, YTapHBIH
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 XUMHYECKHE CBOMCTBa BEIIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU U 3aIUCIMHU YpaBHEHUI
XUMHUYECKHX PeaKIuii;

nP6 05. chopmupoBaHHOCTH YMEHHUM  YCTAaHABIWBATH
HNPUHAAIEKHOCTh U3YYE€HHBIX HEOPTaHUUYECKUX U OPTraHUYECKUX
BEIIECTB K ONPEICICHHBIM KJIaccaM M TPYIIaM COEeIWHEHHIA,

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

PELIETOK BEIeCTB; KiIacCu(UIUPOBATh XUMHUUECKHUE PEAKIUH;

I1P6 07. chopMUPOBAaHHOCTh YMEHHM MPOBOJIUTH PACUEThI 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 XUMHWYCCKUEC 3HAHUA U IMPUHATUSA
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 XWMHUYECKUX SIBIICHUU (HAONIOJCHUE, M3MEPCHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTD YMEHHUI MPOBOIUTH PACUETHI 110
XUMHYECKUM (hOpMysiaM U ypaBHEHUSIM XUMHUYECKHUX PEaKIHii ¢
UCIIONIb30BaHUEM (DH3UYECKHX BEIIMYMH, XapaKTEPH3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOH CTOpPOHBI: Macchl, o0OBbemMa
(HOpMaJIbHbIE  YCJIOBHSI) Ta30B, KOJMYECTBAa  BEIIECTBA;
UCIONb30BaTh CUCTEMHBbIE XMMHUYECKUE 3HAHUS NJISl MPUHSATHS
pelIeHn B KOHKPETHBIX KU3HEHHBIX CHUTYAIUSIX, CBSI3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM;

P66 08. chopmMupoBaHHOCT, yMEHUW IUIAHUPOBATH W
BBIMOJHATh ~ XMUMHYECKUH  DKCIEPUMEHT  (MIpeBpalIeHUs
OpPTaHHYECKUX BEIIECTB MPU HArpeBaHUH, MTOJTydEeHUE ITHIICHA U
U3Yy4EHHE er0 CBOMCTB, KaUeCTBEHHBIC PEaKIIMK Ha ajbJACTUIbI,
KpaxMajl, YKCYCHYIO KHCJIOTY; JEHarypaiusi O€JKOB TIpH
HarpeBaHUM, LIBETHBIE PEAKIMH OEJNKOB; MPOBOJUTH PEAKIUU
HOHHOTO OOMEHa, OMNpeNeNsITh Cpeay BOJHBIX PacTBOPOB,
KayeCTBEHHbIE PEaKIMU Ha cyibdaT-, KapOOHAT- U XJIOPHI-
AQHWOHBI, HAa KAaTHOH aMMOHUS, peiaTh 3KCIEPUMEHTAIbHBIC
3ajauu 1o TeMam "Mertamisl" 1 "Hemeramisl'") B COOTBETCTBHH
C TpaBWJIaMH TEXHUKHA OE30MaCHOCTH TIPH OOpaIeHUH C
BEIIECTBAMH U JIA0OPaTOPHBIM 000PYIOBAHHUEM; MPEACTABIATH
pe3yJIbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid u (QopMyIHpoBaTh
BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

P66 09. cdhopMUPOBAHHOCTHL YMEHHS  aHATU3UPOBATH
XUMHYECKYI0  WHQPOpMAIMIO, TOAy4aeMyl W3  pa3HBIX
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MCTOYHUKOB (CPEACTB MacCcOBOM MHpOpManuu, ceTb IHTepHET U
Apyrue).

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

JIMYHOCTHBIE Pe3yJIbTAThI 10JIKHbI OTPAKATH B YACTH:

rPaKIAHCKOTr0 BOCIIMTAHUSA:

— TOTOBHOCTb BECTU COBMECTHYIO JICSITECIIBHOCTH B
WHTEpecax rpakIaHCKoro oOIIeCTBa;

— yMEHUE  B3aUMOJCICTBOBATh C  COLIMAJIbHBIMU
WHCTUTYTAaMH B COOTBETCTBUU C UX (YHKIUAMHU H
Ha3HAUYCHUEM.

MeTanpeaMeTHble pe3yabTaThl J0JKHbI 0TPAXKATh:

OBjajleHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH

JeHCTBUSAIMU:

0) coBMeCTHas 1eITeJIbHOCTD.

— TOHUMATh U UCNOJB30BaTh IPEUMYIIECTBA KOMaHHOU
Y MHAUBHUIYaJIbHON paboTHI;

— TIpUHUMATh 1M COBMECTHOH  JI€ATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHHUPOBATH JCUCTBUS IO €€
JTOCTH)KEHUIO: COCTaBJIATH JIa"H IeWCTBHUM,
pacupenensaTb poJid C Yy4eTOM MHEHUH YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOU paOOTHI.

OBjiaseHue  yHUBepPCAJIbHBIMU pPeryJsiTUBHbIMHU

JeHCTBUSIMM:

r) NPpUHATHE ce0s M APYrUX JI0Jei:

— TPUHUMATh MOTHBBI U APTYMEHTHI JPYTUX JIFOACH TpH
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
U3YyYCHHE er0 CBOMCTB, KQUECTBEHHBIC PEaKIIMH Ha allbJETUIbI,
KpaxMmaji, YKCYCHYIO KHCIOTY; JIeHaTypamusi O€JIKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKIMH OEJKOB; MPOBOJUTH PEAKIUU
MOHHOTO OOMEHa, OIpeAeNATh Cpely BOAHBIX PaCTBOPOB,
KayeCTBEHHbIE PEaKIUu Ha cyibdaT-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATHOH aMMOHMS; peuiaTh SKCIEPUMEHTAIbHBIC
3amaun o TeMaM "Mertamibl" u "HemeTanns") B COOTBETCTBUU
C TpaBWJIaMH TEXHUKHA OE30MaCHOCTH TPH OOpalIeHUH C
BEIIECTBAMH U JTAOOPATOPHBIM 000PYAOBaHUEM; MPEACTABIATh
pe3yabTaThl XHMMHMUYECKOTO SKCIepUMeHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid U QPopMyIupOBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YJIHTATOB.




OK 07.

JIN4HOCTHBIE pe3yJabTaThl J0/IKHBI OTPAKAThH B YaCTU:

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

CopeiicTBOBaTh IKOJIOTMYECKOr0 BOCTIMTAHUS: 0TpaKaTh:
COXPaHEHHUIO —  c(hOpPMHPOBAHHOCTH  JKOJIOTMYeCKOM  KyabTypsl, | IIPG 01. chopMUpOBaHHOCTH NpEJCTAaBIECHUI: O XUMUYECKON
OKpY>KaroIlen cpespl, [IOHMMAHHAE BIIMSHUAA COLMAIBHO-D)KOHOMUYECKUX | COCTABIISIIONICH €CTeCTBEHHOHAYYHON KapTHHBI MHpa, POJIH
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 — IIAHHPOBAaHWE M  OCYIIECTBJIEHHME JeHCTBUi B | M OKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
OepexKIMBOro OKpYy)Kalolllell cpele Ha OCHOBE 3HAHUA IlIeJiel 3JI0POBBIO M IIPUPOIHOM CPEJIE,
MIPOU3BO/ICTBA, YCTOWUHMBOTO PA3BHTHUS YEIOBEUECTBA; IIP6 10. cdopmMupoBaHHOCTH yYMEHHUH COOMIOIATH 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 | OKPYKAOWCH IPUPOIHON  CPEbl;  YIMTBIBATL - ONMACHOCTH
CUTYaIUsIX JKOJOTMYECKHE  TOCIEACTBUS  MPEANPHHAMAacMBIX | BOSICHCTBIA Ha JKUBbIC OPraHH3Mbl ONPEICICHHBIX BELIECTS,
JeHCTBHH, IPEIOTBPALLATE HX. NMOHMMAasi CMBICII  TIOKa3areis TMPEIeIbHON  JOMyCTUMOM
MeTanpeaMeTHbIe Pe3yJabTaThl 0JKHBI 0TPAKATH: KOHLCHTPpaILlHH.
Osaanenue YHHBEPCAJIbHBIMH y4eOHBIMU
NMO3HABATEJILHBIMH JAeHCTBUSMM:
B) padora ¢ nHpopManmei:
— WCMOJB30BaTh  CpeAcTBA  WH(MOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX ~ TEXHOJIOTMA B  pEIICHHUU
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3aIMOHHBIX 33/1a4 ¢ COONII0IEHNEM TpeOOBaHUN
ODPrOHOMHUKH, TEXHUKM O€30MacHOCTH, THTUEHBI,
pecypcocOepeKeHus, MPaBOBBIX U ITUYCCKUX HOPM,
HOPM UH(GOPMAITMOHHOM 0€30MacHOCTH.
K 4.4 B o6nacTu 9K0JI0THYE€CKOTO BOCTIUTAHHUS c(hOpMUPOBAHHOCTh MIpeICTaBICHUI: 0 XUMUYECKOU
PaspabateiBath - chOPMHUPOBAHHOCTh  DKOJIOTHYECKOH  KYJIBTYPHI, | COCTABISIONICH €CTECTBEHHOHAYYHOW KAapTUHBI MHUpPA, POJIHU
MPUPOTOOXPAHHBIE MMOHUMAaHHe BIUSTHUS COLIMATTbHO-9KOHOMHUYECKUX | XUMHUHM B TO3HAHWU SIBJICHUA MPUPOABI, 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 OOOCHOBAHHOI'O OTHOIIEHHSA K CBOEMY
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- IUIAHMPOBAaHHE U  OCYLIECTBIEHUE JCHUCTBUU B
OKpYXKalIllel Ccpele Ha OCHOBE 3HAaHMA  LEJeH
YCTOWYMBOIO  pa3BUTUSA  4YEJIOBEYECTBA;  -aKTUBHOE

HEMpUATUE ACHUCTBUM, MPUHOCIIIUX BpPEd OKPYKAIOIICH
cpene; B obnactu TpyaoBOro BOCIUTaHuUsA: - TOTOBHOCTb K
AKTUBHOM JIEATEIBHOCTH TEXHOJIOTHUYECKON U COIIMAIbHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTH VMHULIMMPOBATh,
IUIAHUPOBaTh M CAMOCTOATEIBHO 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) 0a30BbIE JIOTUYECKUE

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

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

U XUMHYECKHX  SIBICHWM  (HaONIOJeHUWEe, HW3MEpCHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);
cOpPMUPOBAHHOCTh ~ YMEHHH  MPOBOAWTH  pPacyeThl IO

XUMHYECKUM (popMysiaM U ypaBHEHUSAM XUMHUYECKHX PEAKIIHil ¢
UCTOJIb30BaHUEM (U3NYECKUX BEIWYHMH, XapaKTEePU3YIOMIUX
BEIIECTBA C KOJMYECTBEHHOH CTOpPOHBI: Macchl, o0ObemMa
(HOpMaJIbHbIE ~ YCJIOBHSI) Ta30B, KOJMYECTBA  BELIECTBA;
UCIONB30BaTh CUCTEMHBbIE XMMHUYECKUE 3HAHUS ISl MPUHATHS
pGHICHI/Iﬁ B KOHKPCTHBIX KM3HCHHBIX CUTYyAllUAX, CBA3AHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM;

c(hOpPMHUPOBAHHOCTH yMEHUH co0Jr01aTh npaBuia
9KOJIOTHYECKH 11eJIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOI
ACATCIIBHOCTH B LCJIAX COXPAaHCHUA CBOCTO 3J0pPOBbA H
OKpYXKarolled MNPUPOAHON cpeAbl; YYUTHIBATH OMACHOCTh
BOSIIGﬁCTBPISI Ha JXUBBIC OPraHU3Mbl OIIPCACIICHHBLIX BCIICCTB,
MOHMMAasE CMBICII [IOKaszaTeis MpPEeesbHON  JOMyCTUMO
KOHIIEHTpaluu

11




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIBHOM

JANCHUITVIMHBI «XUMHWSA»

2.1. O0beM JUCHUIIMHBI H BUbI y4eOHOH padoThI

. O0BeM B

Bua yueOHoii padoThI
yacax

O0bém o0pa3oBaTeIbHON NPOrpaMMBbl JHCHUIINHBI 72
Conep:xanue yueOHOro MaTepuaJia 6
BT. U.:
TEOPETUUECKHE 3aHATHS 4
MPAKTUYECKHUE 3aHITUS 2
IIpodeccnonanbHO OpHEHTHPOBAHHOE CO/lep:KaHue (ColepKaHue 9
MPUKJIAJTHOI0 MOYJIfA)
BT. 4.:
TEOPETUYECKHE 3aHATHS
MPAKTUYECKHUE 3aHITUS 2
CamocrosiTesibHas padoTa 64

IpomexxkyTounas arrectamus (auddepeHInpOBaHHBIN 3aUeT)
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2.2. TemaTnyeckui IjiaH u coaecpikaHue NUCHUIJIUHDBI

HaumenoBanue Coaepixanue yueOHOro Marepuasa (0CHOBHOe U NPogecCHOHAILHO OpHeHTHPOBaHHoe), | O0bém | Dopmupyemsie
pa3aesioB M TeM JIa0OpaToOpHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb 4acoB | KOMIIETEHIUH
1 2 3 4
Coaeprxanue yueOHOro MaTepuasa
Pa3nen 1. Teopernyeckue 0CHOBbI XHMHUH 0,5
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa OK 01
OcHOBHBIE XUMHYECKHUH dJIeMEHT. ATOM. Sapo aToma, U30TOMBI. DJIEKTPOHHAS 000JI0UKa. DHEPTreTUYECKHE
XMMHUYECKHE TIOHATHSA |yPOBHH, NMOAYPOBHU. ATOMHBIC OpOHTaNu, S-, P-, d- 31eMeHThl. OCOOCHHOCTH pacIpeIeIICHHS
U 3aKOHBI, CTPOEHHE |3JEKTPOHOB MO OpPOUTANSIM B aTOMAax SJEMEHTOB IMEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS
aTOMOB ~ XHMMHYECKMX |KOH(urypauus aroMmoB. OCHOBHbIE XMMHUUECKHUE 3aKOHBI
3JIEMEHTOB IIpakTnyeckue 3aHATHSA
[Ipaktuueckas padora Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHH M PACUETHI IO
YPaBHEHUSIM XUMUYECKUX PEAKLIUI».
OTHOCHUTENbHBIE aTOMHAsI U MOJIEKYJIsipHas Macchl. MossipHas macca. KonmdecTBo BerecTna.
MaccoBast fons BemiecTBa. 3akoH ABorajapo. Momsipablii 00beM ra3oB. OTHOCHUTENbHAS
IUIOTHOCTD ra3oB. PacueTsl 10 ypaBHEHUSAM XMMHUYECKHUX PEAKIMH C UCIIOJIb30BAHUEM MacCOBOM
JIOJIU BEIIEeCTBa, 00beMa (HOpMabHbIE YCIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA
Tema 1.2. Coaeprxanue yueOHOro MaTepuaJa OK 01
Ilepuonnueckuii 3akoH | [IpakTHYeCKHE 3aHITHS OK 02
u [Mepuonnueckas |[paktiueckas pabota Ne2. «3ydeHne MeproJMIECKUX 3aKOHOMEPHOCTEH M MX B3aUMOCBSI3H CO

CUCTEMA XUMHUYECKHUX
anementoB . N
MeneneeBa, UX CBS3b

c COBPEMEHHOMN
TeopHuen CTpOEHUs
aTOMOB

CTPOCHHEM aTOMOBY.
Ilepuognueckas cucrema xumuudeckux anemeHToB [[.M. MenneneeBa. CBs3b nepuoandecKoro
3aKkoHa U [lepnonueckoi CHCTEMbl XUMUYECKHX DJIEMEHTOB C COBPEMEHHOU TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHHsI CBOWCTB XMUMMYECKHX 3JEMEHTOB, 00pa3yeMbIX HMHU
MPOCTBIX U CIOXHBIX BEIIECTB IO TpymnaM U nepuojam Ilepuoanueckoit cucremsl. 3HaueHHE
MIEPUOJIUYECKOr0 3aKOHA U CUCTEMBI XMMHMUYECKHUX 3JIeMeHTOB J[.M. MeHaeneeBa B pa3BUTHUH
HayKU.

VYcTaHOBIEHUE CBA3U MEXKAY CTPOCHHEM aTOMOB XMMHUYECKUX DHJIEMEHTOB U MEPUOAUYECKUM
W3MEHEHNEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COEIMHEHUI B COOTBETCTBUH C MOJI0KEHUEM
IIepnonnueckoii cucreMsl. Perienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA
XapaKTepU3alUl0 XHMMHUYECKUX D3JIEMEHTOB «Merammnueckue / HEMETaJJIMYeCKUe CBOMCTBA

13



XMMHUYECKHX 3JEMEHTOB B COOTBETCTBHM C MX 3JIEKTPOHHBIM CTPOCHHMEM M IOJOXKEHHEM 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 XuMHUUYeCKOM CBsI3U (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), MONEKYIApHOU (YIJIEKUCIBIN ra3, HoJ), METANTNYeCKoi (HaTpui, MarHuii,
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

Knaccupukanus Heopranuueckux BemiecTB. HoMeHknatypa HEOpraHMYECKHMX BEIIECTB
(oKcuIbl, THIPOKCHUJIbI, KHMCIOTHI, coJik). BeliecTBa MOJEKYJISIpHOrO UM HEMOJEKYJISPHOIO
CTpoeHusi. ArperaTHble COCTOsIHUSA BerlecTBa. Kpucrannnueckue 1 amop@Hble BeliecTBa. 3aK0H
MIOCTOSIHCTBA COCTaBa BELIECTBA. THUIIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOJIEKYJIsipHasi,
MOHHAs1, MeTaJUIn4YecKas). 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAIUIMYECKON PeIIETKH

HpaKaneCKne 3AaHATHUSA

[TpakTruyeckas pabora Ned. «HomeHki1aTypa HEOPraHUUECKUX BELIECTBY.

Pemenune mnpakThyeckux 3aJaHuil MO KiIaccU(UKAlMM, HOMEHKJIAType U XHUMHUYECKUM
¢dbopMynaM HEOPraHWYECKHUX BEIIECTB PA3IUYHBIX KJIaccoB (yrapHblil ras, yrieKHcibli ras,
aMMHaK, raieHasi U3BecTb, HeralleHasl U3BeCTb, IMThEBAsl COJla M APYTUX): Ha3BaHUS BELLECTB
no mexayHaponHoi (MIOITAK) mnu TpuBHambHONH HOMEHKIATYpe U COCTaBICHHE (POPMYIIBI
XMMHUYECKHUX BEIIECTB, ONpejesieHue MPUHAMIEKHOCTH K Kiaccy. Ilonck mHpopmanuu mo
Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (opMyinaM. AHAIN3 XUMHUYECKOW nH(pOopMaIuy,
MOJIy4aeMoOi M3 pa3HbIX HUCTOYHHMKOB (CpencTB MaccoBoi uH(popMmanuu, 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

14



OHEPIYH IIPpHU XUMHUYCCKUX pCAKIUAX. OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC peaKnuu (ypaBHeHI/IH
OKHCJICHUA-BOCCTAHOBJICHUA, CTCIICHDb OKHCJICHUA, OKHCIINTCIIb u BOCCTAaHOBHTCIIb,
OKHCJIIMTCIbHO-BOCCTAHOBUTCIIBHBIC PEAKIIMKM B IIPHUPOAC, IMPOMU3BOACTBCHHBLIX IIpOLECCaxX H
KU3HCACATCIIBHOCTH OpI‘aHI/I3MOB)

Tema 1.6.

CKOpOCTh XUMHUYECKUX
peakuidi. XHUMHUYECKOE
paBHOBeEcCHE

Copep:kaHue y4eOHOIro MaTepuaJia

CKOpoCTh peakIuy, €€ 3aBHUCUMOCTh OT Pa3lUYHBIX (DAKTOPOB: MPHUPOABI PEarHPYIOIIHX
BEILIECTB, KOHLUEHTPALMU PEArupyrollux BEUIECTB, TEMIEPATYpbl U IUIOIIAIN PEAKIUOHHOU
nmoBepxHOCTU. TermoBsie A3PGEKTH XUMUIECKUX PEAKIIHIA: SK30- U DHIOTCPMUICCKUE PEaKIINH.
OOpatumble peakiuu. XuMmMudeckoe paBHoBecue. DakToppl, BIHAIOIIKE HA COCTOSHUE
XUMHUYECKOTO paBHOBECHs (KOHIICHTpAllUsS PEAareHTOB WJIM MPOJIYKTOB PEAKIMHU, HaBJICHHE,
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

0,5

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 «IIpuroroBneHnne pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3a/IaHHON MacCOBOM JI0JIeH PaCTBOPEHHOTO BEIIECTBA, MPOBEACHUE
peaknmii HMOHHOTO OOMEHa, OIpeleNieHue CpeAbl pPacTBOPOB BEHIECTB C  ITOMOIIBIO
YHHUBEPCATBHOTO WHIUKATOpa (KHUClas, HeUTpanbHas, MIeTo4Has). 3aJaHus Ha COCTaBJICHHE
HMOHHBIX peakuuil. PeleHne NnpakTHKO-OPMEHTUPOBAHHBIX PACUETHBIX 33JaHUM Ha PACTBOPHI,

HCIIOJIb3YCMBIC B OBITOBOM U HpOPI3BOIICTBCHHOI>i ACATCIIBHOCTH 4YCJIOBCKA

0,5

OK 01
OK 02
OK 04
OK 07

Pasznea 2. Heopranuueckasi xummusi

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

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHJIOB, THIPOKCHUJIOB,
KHCIIOT, coyiel U ap.). ['eHeTnueckas cBA3b HEOPraHMYECKUX BELIECTB, NPHUHAICKAIIUX K
pa3IUYHbIM KjlaccaM. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB MPOCTHIX BEILECTB, BOJOPOIHBIX
COEJIMHEHM, BHICIIUX OKCHUJIOB M TUAPOKCUIOB

0,5

IlpakTH4yecKkue 3aHATHSA

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

Pacuérsl Macchl BemecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM
00BEMY OFHOIrO M3 yYacTBYIOIIMX B pEaKLMU BEILECTB, pacu€Thl Macchl (00bEMA, KOIUYECTBA
BEIIIECTBA) MPOJYKTOB PEAKLMH, €CIM OJHO U3 BELIECTB MMEET MpHUMecH. PelieHre mpakTUKo-
OpUEHTHUPOBAHHBIX 3aJaHUIl Ha CBOWCTBA, COCTaB, MOJIydeHHE U 0O€30MacHOE HCIOJb30BaHUE
BaXHEHIIMX HEOPraHWYECKHUX BEIECTB B OBITY M MPO(eCCHOHANBHOM esITEIbHOCTH YEJIOBEKA

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 HeOpraHMIeCKNX BEIIEeCTBY.

Pemenne skcriepuMEeHTAIBHBIX 33/1a4 110 XUMUYECKIM CBOMCTBAM METAJLUIOB M HEMETAIIIIOB, TIO
pacro3HaBaHUIO M TOJYYCHUIO COCIMHEHWA METAZIOB M HEMETaUIoB (B3aUMOJICHCTBUE
THJIPOKCHJIa ATFOMHUHHMSI C PAaCTBOPAMH KHUCIIOT U IIenodei,). MaeHTudukanms HeopraHndecKux
BEIIECTB C HCIOJb30BAHHEM HX (U3UKO-XUMHUECKHUX CBOMCTB, XapaKTEPHBIX KauyeCTBEHHBIX
peaknuii. KauecTBeHHBIC peakuuu Ha CynbdaT-, KapOoHAT- M XJIOPUI-AaHHOHBI, HA KATHOHBI
METAJUIOB M KATHOH aMMOHHUSI

0,5

OK 04

Pa3nen 3. Teopernueck

He OCHOBBI OpFaHI/I‘leCKOﬁ XUMHUH

Tema 3.1.
Kiaccudukanms,
CTpOCHHUE u
HOMEHKJIaTypa
OpPraHUYeCKUX BEIICCTB

Copep:kanue y4eOHOIro MaTepuaa

0,5

[Ipenmer opraHM4eCKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHHUE B MOJYYEHUHU HOBBIX
BEILLIECTB M MarepuaioB. Teopus cTpoeHus opraHudeckux coenuHenuit A.M. byrtneposa, eé
OCHOBHBIE MOJI0KEeHUS. CTPYKTYpHBIE (POPMYIIBI OPraHUYECKUX BEIIECTB. [ OMoIorusi, usomepus.
XUMHUYECKas CBA3b B OPraHUYECKUX COCAMHEHUSX: KPAaTHbIE CBSI3U, G- U T-CBSI3HU.
[IpencraBienre o KiaccH(PUKAIMU OPraHUYCCKUX BeMIECTB. HoMEHKIaTypa OpraHuYecKuX
COeIUHEHNI (cucTeMaTuyeckas) W TpPUBHAIbHBIE HAa3BaHUS BAKHEHIIMX MpeACTaBUTENCH
KJIACCOB OPraHMYECKUX BEIIECTB

0,5

HpaKanecmle 3AHATHUSA

IIpakTuyeckas padora Ne7. «HomeHki1aTypa OpraHM4eCKUX BEILECTBY.

O3zHakoMyeHHEe ¢ oOpa3laMM OpraHM4ecKMX BEIIECTB W MaTepuajlaMM Ha HUX OCHOBE,
MOJICIMPOBAaHUE  MOJIEKYJl ~ OpraHMYeCKMX  BEIIEeCTB,  HaONIOJIeHMe U ONMCaHHe
JEMOHCTPALIMOHHBIX ONBITOB IO IPEBPAIICHUI0 OPraHWYECKHUX BEIIECTB IIPU HArpEeBaHUU
(nnaBneHue, oOyrnuBanue u roperue). CocraBieHHE MONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dbopMyll OpraHMYECKMX BEIIECTB OTAEIBHBIX KJIACCOB, HCIHONB3YS HX Ha3BaHUS 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

Tema 4.1.
YraeBogopoabpl M HX
MPUPOJHBIE MCTOUHHUKHU

Conep:xxaHue yueOHOro MaTepuaJia

[IpenenbHbBIC YIIIEBOIOPOIBI (AIKAHBI): COCTAB U CTPOEHUE, TOMOJIOTUUECKHH psia. MeTaH 1 3TaH:
COCTaB, CTpOeHHE, (pU3MYeCKHe U XUMHUYECKHE CBOWMCTBA (pEaklUd 3aMEIIeHUs M TOpPEHus),
TOJTyYeHUE U IPUMEHEHUE.

0,5

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).

ATNKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYSCKHH psii. AIETUIICH: COCTaB,
XUMHUYECKOE CTpoeHue, (u3nueckue M XHUMHUYECKHe CBOWCTBa (peaklUud TUIPUPOBAHMUS,
TaJIOTEHUPOBAHMS, TUIpaTalldd TOpPEHHUs), TOJIyYeHHE ¢  NpUMEHEHHE (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JIJIsl CBAPKHU M PE3KH METAJJIOB)

ApomaTtnueckue yrieBoJopoasl (apeHsl). beH3on u Tomyon: cocrtas, CTpoeHHE, GU3HMUECKHE 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,
KaTaauTuueckuit), nuponu3. Ilponyktel mnepepa®oTku HEPTH, UX NPUMEHEHUE B
IPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH YToJib U IPOYKTHI €ro nepepaboTKu

Tema 4.2. Conep:xaHue yueOHOro MaTepuaJia OK 02
Pusuko-xumuyeckue |JlaGopaTopHble 3aHATHS OK 04
CBOMCTBa JlaboparopHast pabota Ne3 «CBoMCTBa YTIIEBOIOPOIOBY.
YraesoaopoaoB TpuBuanpHas U MeXAyHapoAHAss HOMEHKIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTYyYEHHS 0.5
yrieBogopoaoB. [lonydeHue 3TUiIeHa U U3Y4YEHHE €ro CBOMCTB. MoJenupoBaHHE MOJIEKYN U ’
XUMHUYECKHUX MPEBpAIeHU YTIEeBOJIOPOAOB (HAa MpUMepe 3TaHa, HTHIICHA, alleTHIICHA U Jp.) U
raJIOr€HONPON3BOAHBIX
Pasnen 5. Kucioponocoaep:kamme opraHudecKue coeIMHeHUus 2
Tema 5.1. Conep:kaHue y4eOHOIo MaTepuaa 0,5 OK 01
Cnuptsl. @enon [IpenenbHble OTHOATOMHBIE COUPTHI (METAHOJ M 3TAHOJ): CTPOEHUE, PU3NYECKHE U XUMHUECKHE OK 07
CBOMCTBA (peaklUu C aKTUBHBIMH MeETallJIaMH, TaJOT€HOBOJOPOIaMH, TOPEHHE), IPUMEHEHHE.
Bogopoausie cBsizu Mexay Mojekyinamu cnupToB. Du3HoIOrMueckoe JeiicTBHEe MeTaHoJa U 05

9TAHOJIa Ha OPraHU3M YeJIOBEKA.
MHoroaroMHble COUPTHI (3THWJICHIVIMKOJbL U TVIMLEPHH): CTPOEHUE, PU3NUYECKHEe U XUMHUYECKHE
CBOMCTBAa (B3aMMOJEHCTBUE CO IIENOYHBIMU METAJJJaMHM, KauyeCTBEHHAas peakuus Ha
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MHOT0aTOMHbBIE CUPTHI). PU3HOIOTHUECKOE EHCTBUE HA OpraHuM3M 4esoBeka. IIpumeHeHue
TJIIMICprUHA U STUJICHIJIMKOJIA.

®enosn. CtpoeHre MOJIEKYJIbl, (GU3UYECKHE M XUMHUYECKHe CBoicTBa (eHoma. TOKCHYHOCTH
(denona, ero Gpu3noIOrNIECKOe ACHCTBHE HA OpraHu3M denoBeka. [Ipumenenne denoa

Tema 5.2.

Anbnerupl.
KapOoHOBBIE KHUCITOTHI.
Crnoxuble 3¢upbl

Copep:kanue y4eOHOTro MaTepuaa

0,5

Anpaerunpl M KeTOHBI ((popMalbIerusl, aneTanbIerul, aleToH): CTpOeHHE, (U3UYECKUE H
XUMHUYECKHE CBOICTBa (peakiy OKHUCICHHS U BOCCTAHOBJICHMS, KaueCTBEHHBIC DPEAKIIHH),
MOJIy4YeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TMpeAeTbHbIe KapOOHOBBIE KUCIOTHI (MypaBbUHAs U YKCYCHash KHCIOTBI):
CTpocHHE, (M3MUECKHEe UM XUMHUYECKHE CBOHCTBa (0OIIME CBOWCTBA KHUCIIOT, pEaKIus
stepudukanyu), moiaydyeHue U mpuMmeHeHue. CTeapuHOBas W OJEHMHOBAas KHCIOTHI Kak
MPEJICTABUTENH BBICITUX KAPOOHOBBIX KUCIIOT. MbIIa KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEEe JeCTBHE.

CrnoxHbie 3pHphI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MApPOIN3 CIIOKHBIX 3upoB. JKuphI.
I'unponus xupos. [Ipumenenue xxupoB. buonoruueckas posib KUPOB

0,5

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoanl

Coaep:xaHue yueOHOro MaTepuaJia

0,5

VYrneBoabl: cocTaB, Kiaccu(UKaius YrieBoaoB (MOHO-, IU- W Toiucaxapuiabl). ['mokoza —
MPOCTEUIINI MOHOCAXapH: OCOOCHHOCTH CTPOCHHS MOJICKYIIbI, (PH3UYECKHE U XHUMUYECKHE
CBOWCTBa TIIIOKO3bI (B3auMopelcTBue ¢ ruapokcuaom meau (II), oxkucineHume amMMHauyHBIM
pactBopoM okcuja cepedpa (1), BoccranoBneHue, OposkeHHE TITIOKO3bI), HAXO0XKJICHHUE B IPUPO/IE,
IPUMEHEHHE TJIOKO3bl, OMOJOrMYecKas pojib B S>KU3HEICATEIBHOCTH OpraHu3Ma 4YeloBeKa.
®otocunTe3. PpyKTO3a KaK U30MEP TITFOKO3HI.

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

[Tonmucaxapuapl: KpaxMal M ILEJUII0JI03a Kak MpUpoJHble nmoiaumepsl. CTpoeHue Kpaxmaia U
LEIJTIONIO3bI, PU3UYECKUE U XUMUYECKHE CBOMCTBA KpaxMaia (THAPOIIN3, KaueCTBEHHAs PeaKIIHsI
C MOJIOM)

0,5

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBaA
KHCIIOPOI0COIEpKAIINX
OpraHUYECKUX
COCIMHEHU I

Conep:kaHue y4eOHOIo MaTepuaa

0,5

IIpakTHYecKHe 3aHATHA

[Ipaktuyeckas pabora Ne8. «HomeHkmaTtypa KHCIOPOIOCOAEPKAIIMX  OPraHUYECKUX
COCIUHECHUI».

TpuBunanpHas U MeXIyHapo/HAs HOMEHKJIAaTypa, XUMHUYECKHUE CBOWCTBA, CIIOCOOBI MOIYYECHUS
CIUPTOB U (PeHOII0B, KAPOOHOBBIX KUCIOT U A3(PUPOB, aJTbAECTUIOB U KETOHOB. COCTaBIEHHE CXEM

0,5

OK 01
OK 02
OK 04
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peakuuii (B TOM 4YHUCJIE MO MPEAJOKEHHBIM IENOYKaM IPEBpAIICHHI), XapaKTepU3YIOLIUX
XUMHUYECKHUE CBOMCTBA KUCIOPOI0COACPKAIINX OPTaHUYECKUX COSAMHEHUIN

[Ipaktrueckas padora Ne9. «Xumuyeckue u (PU3MYECKUE CBOMCTBA KHUCIOPOIOCOACPIKAIINX
OpPraHUYECKUX COCIUHEHUS.

[IpoBenenue, HaOMIOAEHHE W ONHMCAHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
KayeCTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKMCiIeHue 3TaHoja okcuaoM meau (1)),
MHOT'0aTOMHBIX CIIUPTOB (B3auMOJCHCTBUE TiniiepruHa ¢ ruapokcuaom menu (1)), ampaeruaon
(oxucneHne amMMuauHBIM pacTBopoM okcupga cepebpa(l) u rumpokcumom wMmemu (1),
B3aMMOJICIICTBHIE KpaxMaJa ¢ MOJIOM), U3yUYeHHE CBOMCTB PacTBOpPa YKCYCHOM KHCIIOTHI

Pa3nes 6. A3oTcoaepskaiue opraHu4ecKue coeJuHeHHs 0,5
TeMma 6.1. Coaep:xaHue y4eOHOro MaTepHuaJia 0,5 OK 01
AMUHBI. AMWHBI: METUJIAMUH — IIPOCTEUIINNA IIPEACTABUTENh AMHHOB: COCTaB, XMMHYECKOE CTPOCHMUE, OK 02
AMUHOKHUCIIOTBHI. (hU3UYECKHe U XMMHUYECKUE CBOMCTBA, HAXOXKJICHUE B IPUPOJIC. OK 04
benku AMUHOKHCIIOTHl Kak aM(OTEepHbIE OpraHUYecKue coeanHeHus. Puzndeckne W XUMUYECKHE

CBOMCTBa aMHMHOKHUCIOT (Ha mpuMmepe TriuiuHa). buonormdeckoe 3HaueHue amuHokucior.| 0,5

Ilerrtnabl.

benku kak mpuponnsie monumepsl. [lepBuuHas, BTopuyHas M TPETHYHAs CTPYKTypa OEJIKOB.

XUMHUYECKUE CBOICTBA OEITKOB: THAPOIIN3, IEHATYpAIHsl, KaYeCTBEHHBIE pEaKIIny Ha OCIKU

IIpakTHYecKHe 3aHATHSA

ITpakTryeckas padora NelO. «CBoiicTBa a30TOCOAEpKALIMX OPIraHUYECKUX COCTUHEHUI.

dusnueckue M XHMMUYECKHE CBOIICTBa aMUHOB (peakIUM C KUCJIOTaMH M TOpPEHHs) H

aMHHOKHUCIIOT (Ha mpuMepe rimnuHa). Habmronenue n onucanne 1eMOHCTPAITMOHHBIX OTBITOB:

JieHaTypanus OeJIKOB PU HarpeBaHHUM, IIBETHbIE PeaKklUi OEJIKOB
Pa3nes 7. BbICOKOMOJIEKYJISIDHBIE COCIMHEHUS 0,5
Tema 7.1. Conep:xaHue yueOHOro MaTepuaJia 0,5 OK 01
[11acTMAacChI. TlpaKkTHYeCcKHe 3aHATHS OK 02
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Kayuyku. Bonokna

[Ipaktuueckas pabora Nell. «CuHrte3, aHanu3 M KiIaccU(UKALMS BBICOKOMOJIEKYIISPHBIX
COCIMHECHUI»

OcHOBHbIE TIOHSITUSL XHUMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHMI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEICHb IOJMMEPU3ALNH, CPEIHss MOJIEKyJsipHas Mmacca. OCHOBHBIC
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),
CHHTETHYECKHE (KaIPOH M JIABCaH)

0,5

OK 04

IIpodeccuoHaTbLHO OPHEHTHPOBAHHOE COlePKaAHME (COAepKAHHE PUKJIATHOTO MOTYJIsI)

Pa3znen 8. Xumus B 6bITy H l'lpOI/I3BO)]CTBeHHOﬁ ACATCJIbHOCTH Y€JI0BCKA

Tema 8.1.

XuMHudyecKkre
TEXHOJIOTHH

B TIOBCETHEBHOM
u  1npodeccuoHaIbHON
JIeSITCILHOCTH YeJIOBEKa

Coaep:xanue y4eOHOIro MaTepHuaJia

[IpaBuiia sK0IOrMUYECKU Lie1eco00pa3HOro MOBEAEHUS B OBITY U TPYIAOBOH JESITENBHOCTH B
LEISIX COXPaHEHMsI CBOEr0 3[0pOBbS M OKpYKAWOIIEH NIPUPOIHOM Cpelbl, OIACHOCTb
BO3JCHCTBUS HAa JKUBbIE OpPraHU3Mbl OPraHUYECKUX BEILIECTB OTAEJIBHBIX KJACCOB
(YyraeBoJopo/bl, CHUPTHL, (EHOJNbI, XJIOPOPraHUYECKUE IPOU3BOJAHBIC, AJbAETHIBI U [Ip.),
MO0Ka3aTesb MPEeAesbHO TOMYCTUMONW KOHIEHTPALlMU U €T0 UCII0JIb30BAHHUE.

Ponp xumuu B oOecredeHHH 3KOJOTMYECKOM, SHepreTMdyeckoil W muieBoil 0e30macHOCTH,
pa3BUTUM  MEAMIIMHBI, CO3JaHUM HOBBIX MaTepuayioB (B 3aBUCUMOCTH OT BHJA
npo¢eCcCHOHATILHOM AEATENbHOCTH ), HOBBIX HCTOYHUKOB SHEPTUH (aJIbTepHATUBHBIE HCTOUYHUKH
sHepruu). lloHATHE O HAy4YHBIX METOJAaX IO3HAHHSA BEIIECTB U XMMHUYECKUX pEaKIuil.
IIpencraBnenus o0 OOMMX HAyYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOJIyYEHHUS Ba)kKHEHIINX
BELIECTB (Ha MpUMepax MPOU3BOJICTBA aMMHAKa, CEPHON KHCIIOThI, METAHOJIA).

XuMHsT M 370pOBbE YEJNOBEKa: IpaBWila OE30MacHOI0 MCIIOJIb30BAaHUS JIEKapCTBEHHBIX
MpenaparoB, OLITOBOM XUMUU B TOBCETHEBHON 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,

OK 01
OK 02
OK 04
OK 07
[IK 4.4
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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)

CamocrosiTesibHast padoTa 64
IIpome:kyTouHasi arTecTanusi no qucnunaune (nuddepeHnpoBaHHbIN 3a4eT) -
Bcero 12
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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
JIOIYCKaeTCs 3aMeHa 000py10BaHUs €r0 BUPTYaJIbHBIMH aHAJIOTaMH.

Texnu4yeckue cpeacTBa 00yUyeHus :

® 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-
o0pa3zoBaTeNbHON Cpebl M Oa3upyroleecs Ha TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHSX:

- 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 oOecnedeHne peain3aluu NpPorpaMmMbl

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 «M3narenscto «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 37€KTpoHHAs OuOIMoTeka 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
BCTYIIUTCIIbHBIX 9K3aMCHOB JJIs1 a6l/ITypI/IeHTOB.

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

Nudopmannonnsle  marepuasibtl 00  onmMmmanax:  MOCKOBCKOW — TOPOICKOWM,

Bceepoccuiickoii, Menneneesckoii, MexayHaponHou. [lpuBeneHbl 3agauyd TEOPETUUYECKUX U
9KCIIEPUMEHTAIILHBIX TYPOB, MOAPOOHBIE PellIeHus, CIIUCKU U poTorpaduu modeauTenei.

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

Hanéxnas cnpaBounas umHpopManus 0 XMMHUYECKHX 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 10 XUMUH.

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

OpI‘aHI/ILIeCKI/IX nu HeOpl“aHI/I‘-IeCKI/IX peakunﬁ, COCTABJICHHUC ypaBHeHI/Iﬁ peaKLleI.
13. http://orgchemlab.com/

4. KOHTPOJIb U OHEHKA PE3YJBTATOB OCBOEHUSA
OBIIIEOBPA30OBATEJBHOMN JUCHUIJIAHBI
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KoHTposib W oOIleHKa pe3ynbTaTOB OCBOCHHsI OO0IIe00pa3oBaTeIbHON JIUCIIUIUTMHBI

PaCKPBIBAIOTCS Yepe3 AUCHUIIMHAPHBIC PE3YIbTaThl, HAIIPaBIeHHbIC HAa (POPMUPOBAHHE OOLIUX

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 cpebl, 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
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