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COJAEP)KAHHUE

OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI
OBIIIEOBPA30BATEJIBLHOM JUCHUILJINHBI
CTPYKTYPA U COAEP/ KAHUE
OBIIEOBPA3OBATEJbLHOMN JUCIHATLIUHBI

. YCJIOBUS PEAJIM3AIIUU ITPOI'PAMMBbI

OBIIEOBPA3OBATEJILHON JUCHUILIAHBI

. KOHTPOJIb 1 OHEHKA PE3YJIBbTATOB OCBOEHMUSA

OBIIIEOBPA30BATEJBHOM JUCHUILINHBI



1. ObLIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMbI
OBIIIEOBPA30BATEJIBHOM JUCHUILJIAHBI

1.1. MecTto IMCHUIUIMHBI B  CTPYKType OCHOBHOWH mpodeccHOHATLHOMI
00pa3oBaTeIbHON MPOrpaMMbl

Oo6meoOpa3oBaTenbHas JUCHHUIUIMHA «XUMHUS» HU3ydaeTcss Ha 0a30BOM YpPOBHE B
0o0meoOpa3oBaTeIbHOM  ITMKJIE ~ Y4eOHOro  IUlaHa  OCHOBHOM  NpodeCCHOHAIbHON
00pa3oBaTelbHON MPOrpaMMbl YKPYIMHEHHBIX rpynm B coorBercTtBuu ¢ ®I'OC CIIO 21.02.19
«3eMJ1eyCTPOHCTBOY

1.2. Hean u niiaHupyemMble pe3yabTaThbl OCBOCHHS U CHUIIITUHBI
1.2.1. Heau u 32124 AUCHUILIMHBI

CogepxaHuie TporpaMMBbl 00II€00pa30BATEIBHON TUCITUIUIMHBI «XUMUS» HAIpPaBICHO
Ha JIOCTVDKCHUE CIICIYIOIINX IeJIe:

- (GbopMHpOBaHUE CUCTEMbl XUMHUYCCKUX 3HAHMH KaK BaKHEWIICH COCTaBISIOLICH
€CTeCTBEHHO-HAYYHOW KapTHUHBI MHpPA, B OCHOBE KOTOpPOHM JIG)KAT KJIFOUEBBIC IOHSITHSA,
(dyHIaMeHTaIbHBIC 3aKOHBI M TEOPUU XUMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHUE M IMOHHMMaHUEC
CYIIHOCTH JJOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPHEH
HX PA3BUTHA U CTAHOBJICHUAA,

- dbopMHUpOBaHHE W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHMS
BEIIECTB U XUMUYECKUX PEaKLMM, HEOOXOAUMBIX AJI MPUOOPETEHHUsS] YMEHUIM OPUEHTHUPOBATHCS
B MHUpPE BCIIECTB M XMMUYCCKHX SIBICHHW, UMCIOIIUX MECTO B IMPHPOJIE, B MPAKTHYCCKOU WU
MOBCE/IHEBHOM JKU3HH;

- PasBUTHUC YMGHI/If/'I U CIoco0oB JACATCIIbHOCTH, CBs3aHHBIX C Ha6J'IIOI[€HI/I€M u
00BSCHEHHEM XMMHUYECKOTO SKCIIEPUMEHTa, COOMI0IEHUEM TPaBUI 0€30MacHOr0 OOpaIIeHus C
BCIT[CCTBAMH.

3apaum IUCHUIIMHBI:

1) chopMUpOBaTh TMOHMMAHHE 3aKOHOMEPHOCTEH  MPOTEKaHHS XUMHUYECKHX
MIPOLIECCOB U SIBICHUI B OKPY’KaIOIIEH Cpelie, a TaKKe UX CBSI3b C IIETIOCTHON HAYYHON KapTHHON
MHpA U IPYTUMU €CTECTBEHHBIMU HAYKaMH,

2) pPa3BUTh YMEHHUS COCTaBIATH (OPMYJIBI HEOPraHUYECKUX M OPraHUYEeCKUX
BEIIECTB, YypPaBHEHUS XHUMHUYECKUX PEAKIHMH, OOBICHATH HUX CMBICH, HWHTEPIPETHPOBATH
pe3yNbTaThl XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HaBbIKA TPOBEICHUS MPOCTEUIIINX XAMUYECKHAX
OKCIIEPUMEHTAJIBHBIX HCCIICIOBAHUNA C COONIOZICHUEM TIpaBU 0O€30macHOro oOparieHus: ¢

BEIIECTBAMHU U JIAOOPaTOPHBIM 00OPYIOBAHUEM;



4) pa3BUTh YMEHHUS HaXOIUTh, AaHAJIU3UPOBAThb M UCHOJIL30BaTh HH(OPMAIIUIO
XUMHUYECKOTO XapakTepa M3 Pa3TUYHbIX WH(OPMAIMOHHBIX HWCTOYHUKOB, BKIIOYAs Y4EOHYIO
JTUTEpaTypy, HAydHbIC MyOTUKAIIMK U HHTEPHET-PECYPCHI,

5) chopMUpOBaTh YMEHHSI MPOTHO3UPOBATH IOCIEACTBUS CBOEU IEATEIBHOCTH U
XUMHUYECKHX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOILIECCOB, YUUTHIBAS BO3MOXKHbBIE
HKOJOTUYECKUE U COIIMAIbHBIE BO3ICHCTBUS;

6) chopMUpOBAaTh TIOHMMAaHWE 3HAYUMOCTU JIOCTIDKEHUN XUMHYECKOH HAyKu H
TEXHOJIOTHI N7 pa3BUTHs COLUAIBHON M MPOU3BOJACTBEHHON cdep ¢ yMEHHEM NPUBOAUTH
MPUMEPHI UX PUMEHEHHSI B PA3IUYHBIX chepax KU3HU.

1.2.2. [lnannpyemble pe3yJIbTAThl OCBOCHHS 0011e00pa30BaTEJIbHON IMCUUILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocoboe 3HaueHwe oOmeOOpa3oBaTeNnbHasl AUCHUIUIMHA «XHUMHUS» HMEET Npu

dbopMupoBaHUU U pa3BUTUHU OK u [K.



Koa
HAHMEHOBaHMHE
¢popMupyembIx
KOMIIeTeHIU

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUIIIUHBI

JAucuunimHapHbie

OK 01. Beibupats
CIIOCOOBI PeIICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEITbHOCTH
NPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

Oo0mme
JInuHOCTHBIE pe3yJabTaThl JAOJLKHBI OTPaXkaTh B
YacTu:
TPY/AOBOI0 BOCIIUTAHUA:
— TOTOBHOCTH K  TpPyAy, OCO3HaHHE IICHHOCTHU
MacTepCTBa, TPYIOII00UE;
— TOTOBHOCTH K aKTUBHOH ACATCIIBHOCTHU

TEXHOJIOTMYECKON M COLMAIIbHOM HalpaBICHHOCTH,
CMOCOOHOCTh ~ MHHWIIMUPOBATh,  IUIAHUPOBATh |
CaMOCTOATENIbHO BBINOJHATH TAKYIO €SI TEIbHOCTD;
UHTEpEC K pa3iuyHbIM chepam mpodeccHoHATbHON
NESITEIbHOCTH.

MeTtanpeaMeTHbie pe3yJibTAThl J0JIAKHBI OTPAKATH:

OsBJiaaenue

YHHUBepCAJbHBIMU Y4eOHBIMH

Mo3HABATEJIbHBIMU AeHCTBHAMM:
a) 0a30BbIe JJOTHYECKHE IeHCTBHS:

CaMOCTOATENEHO (POPMYITHPOBATH U AKTYaJTU3UPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
yCTaHaBJIMBaTh  CYUIECTBEHHBIM  MPU3HAK  WJIH
OCHOBAHUA JJIA CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I nu
00001IeHMS;

ONPEACIITH LHeIu JE€SATEIbHOCTH,
rapamMeTpbl U KPUTEPUU UX TIOCTHKEHUS;
BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOpPEYUs B
paCCManI/IBaeMBIX SIBJICHUAX

BHOCHUTH KOppeKTI/IBBI B JCATCIBbHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEJSAM, OLIEHUBATh PUCKU
MHOCJIENCTBUN NEITEILHOCTH.

3aJaBaTb

0) 0a3oBbIe HCCIeA0BATENbCKUE I€HiCTBUS:

JAucuMIiuinHapHble pe3yJIbTAThI J0JIKHbI OTPAKATD:

IIP6 01. chopMHUPOBAHHOCTH TMPEACTABICHUI: O XUMHYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJU
XUMHUHM B TIO3HAHWW SIBJICHUH TNPUPOABI, B (POPMUPOBAHUHU
MBILIUICHUS ¥ KYJIBTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOMI
TPaMOTHOCTH, HEOOXOIUMOW [UIi pEIIeHUS MNPAKTUYECKUX
3a/1a4 U HKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpelie;

IIP6 02. BnajgeHue CUCTEMOM XMMHUYECKMX 3HAaHMM, KOTOpas
BKJIIOYAET:  OCHOBOIIOJIAraloIMe€  MOHATHUS  (XMUMHUYECKUH
AJIEMEHT, aTOM, OJJIEKTpOHHass 00o0Jj0YkKa aroma, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, HOH, MOJIEKYJa, BAJICHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA 00beM, yTIepOaHbII
ckener, GYHKIMOHANbHAs TpyNma, paaukal, H30Mepus,
M30MEpbl, TOMOJIOTHUECKUNA psAJl, TOMOJIOTH, YIJIEBOAOPOJBL,
KHCJIOPO/A- M a30TCOJEpKalllue COCTUHEHUs, OUOJOTHMYECKU
aKTUBHBIC BeIlIecTBa (YIJIEBOIBI, JKHUPBI, OEIKH), MOHOMEp,
IIOJIUMEDP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS, KPUCTAUTMYECKAsl pEeIIeTKa, TUIIBl XUMHYECKUX
peakuuii (OKMCIHUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, pEaKIMd HOHHOTO OOMeHa), pacTBOD,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS
JUCCOLMAIMS,  OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM pPEaKLHU, XUMHUYECKOE PAaBHOBECHE), TEOPUH HU
3aKOHBI  (TEOpHUsI XHUMHYECKOTO CTPOEHHUS OpraHMYecKHX
BemectB  A.M. DbytiepoBa, Teopus 3IIEKTPOJIUTUYECKOU
Jqyccounanuu, nepuoandeckuii 3akon .M. Menaeneesa, 3akoH
COXPAHEHHUsI MacCChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK




BJIaACTh HaBbIKaAMHU y‘-Ie6HO'I/ICCJI€IIOBaTeJIBCKOI>'I u
MPOEKTHOW JEATCIbHOCTH, HAaBBIKAMHU pa3peIICHHsI
pooem;

BBIABJIISITH MMPUIUHHO-CIICACTBCHHBIC CBA3U u
AKTyaJIMu3UpoOBaTh 3a/ady, BBIABHUIAaTb THUIIOTC3Yy €€
peLICHUs, HAXOAUTh apryMEHThI IS J0Ka3aTeIbCTBA
CBOMX YTBEpXKICHMH, 3aJaBaTb [apaMeTpbl W
KPUTEPUH PELICHUS;

aHAJIM3UPOBATh MMOJIYYCHHBIC B XOJI€ PELICHUS 3aa4uu
PE3YJIbTATHI, KPUTHYCCKU OLCHUBATH nux
JIOCTOBEPHOCTD, IIPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSAX;

YMCTb TICPCHOCUTL 3HAHWA B IIO3HABATCIIBHYIO H
MPAKTHYECKYIO 00JaCTH KU3HEACSTEIIbHOCTH.

XUMHH, (PAKTOJOTUYECKHE CBEICHHUS O CBOMCTBaX, COCTaBe,
MOJy4YeHUH U O€30IaCHOM  HCIOJB30BAaHMM  BAKHEHIINX
HEOPraHUYECKUX M OpPraHWYeCKUX BEIIeCTB B OBITY U
MIPaKTUYECKON JESITEIbHOCTU YEJI0BEKA;

ITP6 03. chopMHUPOBAaHHOCTHL YMEHHU BBIABIIATH XapaKTEPHBIC
MPU3HAKA W B3aUMOCBS3b HW3YUYEHHBIX IOHATUN, MPUMEHSTH
COOTBETCTBYIOIIME TOHSATUS TMPU OMNHCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HX
IPEBpAICHUI; BBISBIATh B3aUMOCBSI3b XMMHUYECKUX 3HAHHUM C
MOHSATUSMU U MPEACTABICHUSIMHU IPYTUX €CTECTBEHHOHAYYHBIX
PEeIMETOB;

nP6 04. cdhopMHPOBAHHOCT, YMEHUW  HCIOJIH30BATH
HAaUMEHOBAHUS XHUMHUYECKUX COEAMHEHUN MEXIyHAPOIHOTO
COK03a TEOPETUYECKOM M NPUKIAJTHON XMMHUU U TPUBUAIbHBIC
HA3BaHUS BAKHEHIINUX BEIIECTB (ITUJICH, alleTHJICH, TJIUIEpHUH,
¢benon, Gopmanbaern, yKCycHas KUCIIOTa, TIHMIWH, YrapHBIH
ra3, yrjeKuCHbIid ra3, aMMHUaK, raiieHas H3BeCTh, HeraiieHas
U3BECTh, THTHEBAsI COJAa W JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHWYECKUX M OpPraHMYECKUX BEIIECTB, YpPaBHEHUS
XUMUYECKUX PEaKIHid, OOBSICHATh WX CMBICI; IMOJITBEPKIATh
XapaKkTepHbIE XUMUYECKUE CBOIICTBa BELIECCTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3AMUCAMU YpPaBHEHUU
XUMHUYECKUX PEAKIUM;

nP6 05. chopmupoBaHHOCTH YMEHHUM  YCTAaHABIWBATH
NPUHAJIEKHOCTh W3Y4YEHHBIX HEOPraHUYECKUX u
OpraHMYECKUX BEIIECTB K OMPEJECIICHHBIM KjaccaM M rpynnam
COEIMHEHUH, XapaKkTepU30BaTb HX COCTaB M BaKHEWIIUE
CBOMWCTBA; OIPEIEIIATh BUJIBI XHMHYECKUX CBsI3eH
(KoBaJIeHTHAsl, MOHHAs, METaJUIMYEeCKasi, BOJOPOIHAS), THIIBI
KPUCTAIJIMYECKUX PEIIETOK BEIIeCTB; KJacCU(UIUPOBAThH
XUMHUYECKUE PEAKIINH;

I1P6 07. chopMUPOBAHHOCTH YMEHHM MPOBOJAUTH PACUETHI MO
XUMHYECKUM (HOpMyTaM U ypaBHEHUSM XUMHUECKUX PEaKIIHii ¢
WCTIONB30BaHUEM (DH3UYECKUX BEIMYMH, XapaKTEPHU3YIOIINX
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BEIlECTBA C KOJIMYECTBEHHOM CTOPOHBL: Macchl, oOOBeMa
(HOpMaJIbHbIE ~ YCJIOBHSI) Ta30B, KOJMYECTBA  BELIECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS Ul MPUHATHUS
peH_ICHI/Iﬁ B KOHKPCTHBIX KM3HCHHBIX CUTYyallUAX, CBA3AHHBIX C
BEILIECTBAMU U X IIPUMEHEHUEM.

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIC
CpEeJCTBA MOUCKA,
aHaM3a u
HWHTEPIIPETAIINH
nHpopManuu u
nH(OPMAIMOHHBIC
TEXHOJIOTUH TSI
BBITIOJTHEHHUS 3124
npoheCCUOHATLHON
JeSTEIbHOCTH

JInuHOCTHBIE pe3yabTaThl [J0JKHBI OTPaXkaTb B

YacTH:

LHeHHOCTH HAYYHOI'0 NO3HAHHUS:

—  c(hopMUPOBAaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKHl U OOILECTBEHHOW IMpPaKTUKH, OCHOBAHHOTO Ha
JMajore KyJIbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIBTYPHOM MUPE;

— COBEpPIICHCTBOBAaHUE A3BIKOBOM U  YUTATEIbCKON
KyJIbTYpPbl KaK CpEACTBA B3aUMOJECHCTBUS MEXKIY
JIIOJIbMU U TI03HAHUS MUPA.

MeTtanpeamMeTHbie pe3yJbTaThl JOIKHBI 0TPAKATH:

OBananenue YHHMBEpPCAJIbHBIMH Y4eOHbIMH

NMO3HABATEJIbHBIMH AeHCTBUAMHU:

B) padoTa ¢ unopmaumeii:

— BJaJeTh HaBbIKaMHU MOJy4YeHUs HMHPOpMauu U3
HUCTOYHUKOB  pa3HbIX  THUIIOB,  CAMOCTOATEIBHO
OCYILIECTBISATh IOUCK, aHAIM3, CUCTEMaTHU3alUi0 U
MHTEepHpeTaluio MHGOpMAIMM pa3IMYHBbIX BUJIOB U
dhopm npecTaBieHus;

— CO3/1aBaTh TEKCTHl B PA3IUYHBIX (opMaTax ¢ y4eTOM
Ha3HaueHUs HMHPOPMALMM M IEJeBOH ayIUuTOpPHUH,
BbIOMpas ONTUMAaJbHYIO (GOpMYy TMpEACTABICHUS U
BU3yaIN3aluy;

— OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(popMalUK, €€ COOTBETCTBHE IpPaBOBBIM U
MOpPaJIbHO-ITHYECKUM HOpPMaM;

JucnuninHapHbie (IpeAMeTHbIE) pe3yJbTaTbl U JAOJIKHBI
O0TPaXkKaTh:

IIP6 06. BnaseHHE OCHOBHBIMH METOJAMH HAYYHOI'O [TO3HAHUS
BEIECTB M XMMMYECKMX SIBJIEHUH (HaOIOAeHUe, U3MEpEHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

IIP6 07. chopMUPOBAHHOCTh YMEHHI MPOBOAUTH PACUETHI 1O
XUMHAYECKHM (HOpMyJIaM U yPaBHEHUSIM XUMHUYECKUX PEaKIHil ¢
UCIOJIb30BaHUEM (U3UYECKUX BEJIWYMH, XapaKTEePU3YHOIIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, OOBEMa
(HOpManbHblE  yCIOBHSA) Ta30oB, KOJMYECTBA  BEILECTBA,
UCIIOJIb30BaTh CUCTEMHbIE XMMHUECKUE 3HAHUS JUISl PUHATHS
pELIEHUI B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

I1P6 08. cdopmMHpOBaHHOCTb yMEHUH IUIAHUPOBATH U
BBIIIOJIHATh ~ XMUMHUYECKUH  OKCIEpUMEHT  (TpeBpalieHus
OpPraHMYECKUX BEUIECTB IIPU HArpeBaHHUM, MOJIYYEHHE ATHIICHA
U W3y4YCHHE €ro CBOMCTB, KayeCTBEHHbIE pEaKlIuu Ha
aNbJIETU/bl, Kpaxmaj, YKCYCHYK KHCIOTY; J€HaTyparus
OeJIKOB TP HarpEBAHUU, [IBETHBIE PEAKIIMH OEJIKOB; IPOBOIUTH
peakIud HOHHOTO OOMEHa, ONpeAeNsaTb Cpeay BOJHBIX
pacTBOpPOB, KaU€CTBEHHbIE peaklMU Ha cylbdar-, kapOoHaAT- U
XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHHS; pemars
SKCIEPUMEHTaNbHbIE 3a7auyn 1o Temam "'Mertamisl" u
"HemeTamnsl") B COOTBETCTBUM C IpaBWJIAMH TEXHUKH
0e3omacHOCTH  TIpu  OOpaleHud ¢ BeImeCTBaMH U
71a00paTOpHbIM 00OPYZAOBAaHUEM; NPEACTABIATH PE3yJbTaThl
XUMHUYECKOT0 3KCIepuMeHTa B (opMe 3amlucu ypaBHEHUUH
COOTBETCTBYIOLIMX peakUUid U (OPMYIHPOBATh BBHIBOJBI Ha




— BJAJIeTh HAaBBIKAMU pPACIIO3HABAHHUS W  3aIUTHI
nHpopmanuu, HMHPOPMALMOHHONH  OE30MAaCHOCTH
JTUYHOCTH.

OCHOBE 3THUX PE3YJIbTATOB;

P66 09. chopMUPOBAHHOCTH YMEHHS  aHAIU3UPOBATH
XUMHUYECKYI0  MHGOpMaluio, TOJIy4yaeMyl0 U3  pasHbIX
HCTOYHUKOB (CPEICTB MaccoBOi mHpopMmaiuu, cetb MHTEepHET

U JpYyTHE).

OK 04. DddexTuBHO
B3aMMO/ICVICTBOBATH U
pabortath B
KOJUICKTHBE U
KOMaHIe

JInyHOCTHBIE pe3yabTaThl

YacTH:

rpaIaHCKOI0 BOCIIMTAHUSA:

— TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B
MHTEpecax rpakJaHCKOro O0IIECTBa;

— YMEHUE  B3aUMOJEHMCTBOBATH €  COLMAJIbHBIMU
WHCTUTYTAaMH B COOTBETCTBUU C UX (YHKIUSMU H
Ha3HAYECHUEM.

MeTtanpeaMeTHbie pe3yJibTAThl J0JIAKHBI 0TPAKATH:

OsiaieHHe YHHMBepPCAJbHBIMH KOMMYHHMKATHBHBIMHU

AOJIKHBI  OTPaKaThb B

JelCTBUSIMU:

0) coBMecTHas 1esITeJIbHOCTD.

— IIOHMMATh u HCTIOJIb30BATh MIPEUMYIIEeCTBA
KOMaHJIHOW ¥ UHIMBUIYaIbHOU paboTHI;

— TIMpUHUMATh eI  COBMECTHOM  JIeATEIbHOCTH,
OpraHU30BbIBATh U KOOPAMHHUPOBATH JCUCTBUS IO €€
JOCTHIKECHHUIO: COCTAaBIISITh I1aH JIeHCTBHIA,

pacmpenenartb poiu C Y4eTOM MHEHUM YYaCTHHKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI.

OBiaseHue  YHUBEPCAJbHBIMH  PeryJsATUBHBIMHU

NeMCTBUAMMU:

r) IPUHATHE Ce0s U APYTUX JIIOACH:

— TIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX JIOJEH TIPU
aHaJIN3€e PE3YJIbTATOB JIEATEILHOCTH;

— TIpU3HABaTh CBOE MPaBO W MPaBO APYTUX JIIOACH Ha
OIIIMOKH,

— pa3BUBaTh CHOCOOHOCTh TOHHMMATh MHUP C TO3UIUU

JAucnumimmHapHbie (NpeaMeTHbIe) Pe3yJbTAThl U J0JIKHBI

0TPakKATH:
IIP6 08. cdhopMupOBaHHOCT, YMEHHMH IUIAHUPOBATH U
BBITIOJIHATh ~ XUMHUYECKUM  DKCIEPUMEHT  (TpeBpalleHus

OPraHUYECKUX BEILECTB IIPU HArPEBaHUU, IOIYYEHUE DTHUIICHA
U W3Y4YCHHE €ro CBOMCTB, KayeCTBEHHBbIC pEaKkIMM Ha
anbJCTUIbI, KpaxMmajl, YKCYCHYK KHUCIOTY; JcHaTypauus
O€JIKOB IIpU HarpEBAHUH, IIBETHBIE PEAKIIMU OEJIKOB; IPOBOIUTH
peakuMd HOHHOrO OOMEHa, ONpeAeNsTb Cpeay BOJHBIX
pacTBOpOB, KAUeCTBEHHBIE PEaKIMK Ha Cylb(ar-, KapOOHAT- U

XJIOpPU/1-QaHUOHBI, Ha KaTHOH aMMOHUS; pelarsb
SKCIEpUMEHTAIbHBIE 3a7aur 1o Temam "Mertamisl"
"Hemerannsl") B COOTBETCTBUM C NpPaBWIAMU TEXHUKHU
0e3omacHOCTH  Tpu  OOpalieHud €  BelecTBaMHu U

71a00paTOpHbIM O0OPYZAOBAaHUEM; MPEACTABIATH PE3yJbTaThl
XMMHUYECKOI0 3KCIepuMEeHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOLMX peakuuid U (OpMYIHPOBATh BBIBOABI Ha
OCHOBE 3THX PE3yIbTATOB.




APYroro 4€j10BEKa.

OK 07.
ConelicTBOBaThH
COXPAaHEHUIO
OKpYIKaroIien cpejipl,
pecypcocOepexeHHIo,
MPUMEHSTH 3HaHUS 00

JIMYHOCTHBIE Pe3yJbTaThl

4acTu:

JIKOJIOTHYECKOTr0 BOCIIMTAHUSA:

— CcpOPMHUPOBAHHOCTh  3KOJOTUYECKOW  KYIBTYHI,
[IOHUMAaHHWE BIUSHUA  COLMAIBHO-3KOHOMUYECKHUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON M COLHMAIBHOMN

AOJIZKHBI OTpakKaTb B

JucuuniauHapHabie (MpeaMeTHbIE) pe3yJabTaThl U JHOJLKHBI
0TpPaKaTh:

IIP6 01. chopMHUPOBAHHOCTH MPEACTABICHHUI: O XUMUYECKOU
COCTABIISIIONICH €CTECTBEHHOHAYYHOH KapTUHBI MHpA, POJIH
XUMHUHM B TIO3HAHWW SIBJICHUW TMPUPOABI, B (POPMUPOBAHUU
MBINUICHUSI ¥ KYJbTYPbl JIMYHOCTH, €€ (YHKIIMOHATIHHON

W3MEHEHHUH KJINMAaTa, Cpenbl, OCO3HaAHHE r100aJIbHOTO XapakrTepa | [PAMOTHOCTH, HEOOXOAMMOH [UI pelIeHUs IPaKTHYECKUX
MPUHIIATIBI 9KOJIOTUYECKHUX MPOOIIeM; 3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
OepexITMBOrO — IUIAHUPOBAaHUE M  OCYINECTBJICHUE JEHCTBHIl B | 3IOPOBBIO U IPHPOHOM CpErIe;
IIpOU3BOJCTBA, Oprxca}omeﬁ cpeae Ha OCHOBE 3HaHUA ueﬂef}[ I1Po 10. C(i)OpMI/IpOBaHHOCTL YMGHI/Iﬁ CO6JHOI[8.TB IIpaBuIa
3(1)(1)€KTI/IBHO yc"[()f/quBorQ pa3BUTHS YEJIOBEYECTBA, 9KOJIOTUYCCKHU ueﬂecoo6pa3H0r0 IIOBCACHUA B 6I)ITy n
JICICTBOBATH B —  aKTMBHOE HeNpHSTHE IEHCTBHii, NPHHOCAIMX Bpes | TPYAOBOH NEATEIFHOCTHU B LE/ISAX COXPAHEHHS CBOETO 3/I0POBb
YpE3BbIYANHBIX OKpy»Karomeii cpeje; U OKpYXKalolllel NPUPOAHON CpEAbl, YYUTHIBATH OIMACHOCTh
CUTYaLHUsIX —  yMeHue IPOTHO3HPOBATD HeGIaronpusTHple | BO3ICHCTBUA HA JKMBBIC OPraHM3MBI ONPE/ICTECHHBIX BEIIECTB,
JKOJIOTHYECKHE  MOCHICACTBHS  IPSANPUHAMAeMblx | TOHUMAs — CMBICH  MOKa3aTess MPENEIbHON  JIOIMYCTUMOM
JEWCTBUH, IPEIOTBPAIATh HX. KOHUCHTPpalUH.
MeTtanpeameTHbie pe3yJabTaThl JOJKHbBI OTPAXKATD:
Osianenue YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMO3HABATEJbHLIMHU 1eHCTBUSIMM:
B) pa0orta ¢ nHopManmeii:
— WCTOJB30BaTh  CPeACTBA  WMH(MOPMALMOHHBIX U
KOMMYHUKAIlMOHHBIX ~ TE€XHOJOTHMH B  PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpraHU3aIMOHHBIX 3a71a4 c COOII0ACHHEM
TpeOOBaHUN HSPrOHOMUKH, TEXHHKH OE30MacHOCTH,
TUTHCHBI, pecypcocOepekeHus, MPaBOBBIX 51
ITHYECKUX HOPM, HOpM nH(MOpMAIIMOHHON
0€30IacHOCTY.
I[IK 4.4 B o0mactu 5K010rH4ecKoro BOCIUTaHUS c(hOpMUPOBAHHOCTh MPECTABICHUM: o XHUMHYECKOM
PazpabareiBath - c(opMUPOBAaHHOCTh  AKOJOTUYECKOW  KYJIBTYPHI, | COCTABIISIIONIEH €CTeCTBEHHOHAYYHOM KapTHHBI MHpA, POJIHU
MIPUPOAOOXPAHHBIE MMOHUMaHHUE BIIUSIHUS COLIMANTbHO-OKOHOMHUYECKUX | XUMHHM B TO3HAHWU SIBJICHUH NPUPOABI, B (HOPMUPOBAHUU
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MEPOIPHUATHS

MIPOLIECCOB HA COCTOSIHUE MPUPOJHOM W COLUAIbHOU
Cpelibl, OCO3HaHUE r7100aJIBHOTO Xxapakrepa
9KOJIOTHYECKUX MPooIIem;

- IUIAHUPOBAaHWE M  OCYUIECTBIECHUE JCUCTBUH B
OKpYXKallIllel cpeJe Ha OCHOBE 3HAHMS  Lelel
YCTOMYMBOIO  PAa3BUTUS  YEJIOBEYECTBA;  -aKTHBHOE
HETIPUATUE JCHUCTBUM, NMPUHOCSIINX BpPEIl OKPYKaroIeu
cpexne; B obmactu TpyaoBOro BOCHUTAHUS: - TOTOBHOCTh

K AaKTHUBHOW  JI€ATENIbHOCTH  TEXHOJOTMYECKOH U
COIMATBHOM HaIpaBJIECHHOCTH, CIIOCOOHOCTh
WHUIUUPOBATh,  IJIAHUPOBATH M CaAMOCTOSITEIILHO

BBITOJHATH TAKYIO JESTEIbHOCTD;
- HMHTEpEeC K pa3IM4HbIM cdepamM IpodeccHnoHaATbLHON
JeSITEIbHOCTH, YMEHHE COBEpILATh OCO3HAHHBIN BBIOOP
Oyaymel mnpodeccur U pealn30BbIBATE COOCTBEHHBIE
YKU3HEHHBIE IIJIaHbl;

OBnanenue YHHUBEPCAJIbHBIMU yueOHbIMU
MO3HABATEJIbHBIMU JEHCTBUSAMU: a) 0a30BbIEC JIOTUYECKUE

JNeHcTBUSA: -  CaMOCTOATENbHO  (OpMyTupoBaTh U
aKkTyalu3upoBaTb  IpoOieMy,  paccMaTpuBaTb €€
BCECTOPOHHE

MBILIUICHUS ¥ KYJIbTYPbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOMI
IPaMOTHOCTH, HEOOXOIUMOW [UIi peIIeHUs MNPAKTUYECKUX
3a/la4 U HKOJIOTMYECKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpelie;

BJIa/ICHWE OCHOBHBIMU METOJAMH HAayYHOT'O MO3HAHUS BEIIECTB

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

XUMHYECKUM (pOpMysiaM U ypaBHEHUSIM XUMHUECKHUX PEaKIIHii ¢
UCIIOJIb30BaHUEM (PU3UUECKUX BEJIMYMH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOH CTOpPOHBI: Macchl, o0Bema
(HOpMaJIbHbIE ~ YCJIOBHSI) Ta30B, KOJMYECTBAa  BEIIECTBA;
UCIOJB30BaTh CUCTEMHBbIE XMMHUECKHUE 3HAHUS ISl MPUHATHS
pGHIeHI/Iﬁ B KOHKPCTHBIX KM3HCHHBIX CUTyallUAX, CBA3AHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM;

c(hOpPMHUPOBAHHOCTH yMEHUH co0Jr01aTh npaBuiia
JKOJIOTHUECKH IeJIeCO00pa3HOro TMOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHUS CBOETO 30POBbS
U OKpYKarouled NPUPOIHOW Cpenibl; YYUTHIBATh OINACHOCTb
BOSHGﬁCTBHﬂ Ha JXKUBBIC OPraHU3Mbl OIPCACIICHHBLIX BCIICCTB,
IOHUMAasl CMBICT  TOKaszaTess MpeleNbHOW  JIOMYCTUMOMN
KOHIIEHTpaluu
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

JNCHUITVINHBI «XUMMWA»

2.1. O0beM JUCHUIIMHBI H BUbI y4eOHOH padoThI

. O0BeM B

Bua yueOHoii padoThl
yacax

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

IpomexxkyTounas arrectamus (auddepeHInpOBaHHBIN 3aUeT)

12



2.2. TemaTnyecKMid IJIAH U COAEPKAHME JUCHUILIHHBI

HaumenoBanue Conep:kanue yuye0HOro marepuasa (0OCHOBHOE M MPOo(deccCHOHAILHO OpUEeHTHPOBaHHOe), | O0béM | DopmupyeMble
pa3/iesioB M TeM JIadopaTopHbIe U NPAKTHYeCKHe 3aHATHS, IPUKJIAAHONH MOYJIb YacoB | KOMIIETEHIIUH
1 2 3 4
Conep:kaHue y4eOHOT0 MaTepuaJia
Pa3nea 1. Teopernueckue 0CHOBbI XMMHMH 0,5
Tema 1.1. Coaep:kaHue y4eOHOT0 MaTepHuaJia OK 01
OcHoBHBIE XuMudeckuit 3neMeHT. AToM. Sapo atoma, U30TONBL. DISKTPOHHAS 000109YKa. DHEPreTHUECKUE
XMMHUYECKHE MOHATHA |ypOBHH, MOAYPOBHH. ATOMHBIE OpOHTaiH, S-, P-, d- smeMeHThl. OCOOCHHOCTH pacipeaeIeHuUs
U 3aKOHBEI, CTPOEHHE |3JIEKTPOHOB IO OpOMTAISAM B aTOMAax 3JIEMEHTOB IMEPBBIX YETHIPEX NEPHUOJOB. DJIEKTPOHHAs
aTOMOB ~ XMMMYECKHX |KOH(urypauus aroMoB. OCHOBHbIE XUMHUYECKHE 3aKOHBI
3JICMCHTOB IIpakTHYecKue 3aHATHS
[Tpaktueckass pabota Nel. «OcCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl B XUMHH W PacyeThl IO
YpPaBHEHUSM XUMUYECKUX PEAKLIUI.
OTtHocuTeIbHBIE aTOMHAs M MOJEKylspHas Maccel. MonspHas macca. KonmuecTBo BeliecTsa.
MaccoBast nonsi BemiectBa. 3akoH ABoraapo. MomsipHelid 00beM ra3oB. OTHOCHTENbHAs
IUIOTHOCTB Ta30B. PacyeTsl Mo ypaBHEHUSM XMMUYECKUX PEaKIUil ¢ UCIOIb30BaHUEM MacCOBOM
JIOJIA BEIIEeCTBa, 00beMa (HOpMaJIbHBIE YCIOBHS) Ta30B, KOJWYECTBA BEUIECTBA
Tema 1.2. Copepxanue y4eOHOIro MaTepuasa OK 01
ITeproanyeckuit 3akoH | [IpakTHYeCcKHE 3aHATHS OK 02
u IMepromnueckas |[Ipaktuueckas pabora Ne2. «M3ydeHue mepruoANIECKUX 3aKOHOMEPHOCTEH U MX B3aMMOCBSI3H CO

cucreMa XHUMHUYCCKUX
snementoB  J[. N
MenneneeBa, UX CBS3b

c COBPEMEHHOMN
TeopHen CTpOEHUs
aTOMOB

CTPOECHHUEM ATOMOB).
[Tepuoanueckas cucrema xumudeckux aneMeHToB (.M. MenpaeneeBa. CBsi3b NEpUOAMYECKOTO
3aKkoHa U [leproaudeckoi CUCTEMBI XUMUYECKHUX DJIEMEHTOB C COBPEMEHHON TEOPUEH CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHUS CBOWCTB XHMHUYECKUX JJIEMEHTOB, 00pa3zyeMblX HMHU
IIPOCTBIX M CJOXHBIX BEILECTB IO IpynmnaM u nepuoaam Ilepuoanueckoil cucreMbl. 3HaueHUE
MIEPUOIUYECKOr0 3aKOHA M CUCTEMBbI XMMHUYeCKHX d31eMeHTOB JI.MI. MeHneneeBa B pa3BuUTUH
HayKHU.

VYcTaHOBIEHUE CBA3M MEXKIY CTPOCHHMEM aTOMOB XHMHMYECKHX 3JIEMEHTOB M INEPHUOINYECKHM
U3MEHEHUEM CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COCIUHEHUN B COOTBETCTBUHU C IIOJIOKECHUEM
Ilepnonnueckoir cucreMsl. Pemenne MpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3alaHUN Ha
XapakTepU3ali0 XUMHUYECKUX JIIEMEHTOB «MeTtajuinueckiue / HEMEeTaJUIMYECKHe CBOMCTBA
XUMUYECKHX JJIEMEHTOB B COOTBETCTBHUM C MX JJEKTPOHHBIM CTPOCHHEM U TOJOKEHHEM B
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NIEPUOIUYECKON CUCTEME XUMUYECKUX d1eMeHToB [[.1. Menneneesa»

Tema 1.3. Coaep:xkaHue y4eOHOT0 MaTepHaJia OK 01
Crpoenne  Bemectsa | CTpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BUIbI XMMUYECKOW CBS3M (KOBAJCHTHAsI HEMOJSpHAsI
u IpUPOJIA | U TIOJIApHAs, MOHHAS, MeTaJuThuecKas). MexaHn3mbl 00pa30BaHUS KOBAJICHTHON XHMHUYECKOM
XUMHYECKON CBSA3U. | cBsi3u  (OOMEHHBIM M JIOHOPHO-aKLENTOPHBINM). Bomopoanas cBsa3b.  BaneHTHOCTB.
Mmuoroo6pa3ue DneKTpooTpULaTeIbHOCTh. CTeNeHb OKUCIeHUs. VIOHBI: KaTHOHBI M AHUOHBI
BEIIIECTB IIpakTnyeckue 3aHATHSA
[Tpaktuyeckas padora Ne3. «CTpoeHHe BemeCTBa U IPUPOAA XUMUIECKOM CBS3HY.
JlemoHcTpanuss Mofenel KPUCTAIUIMUECKUX PELIeTOK: HOHHOW (XJIOpWUJ HATpusi), aTOMHOU
(rpadut u anmasz), MOJIEKYISIpHOM (YIJIEKHCIBIM Ta3, noj), METAINIMYeCKON (HaTpuil, MarHui,
Menb). Pemienne mpakTUYecKuX 3a/laHuii Ha COCTaBJICHHE SJIEKTPOHHO-rpaduueckux (Hopmy
asieMeHToB 1-4 nepruoaos
Tema 1.4. Coaep:xanue yue0HOro MaTepHaJia OK 01
Krnaccudukanus, Knaccudukanus HeopraHWdecKuxX BemiecTB. HOMEHKIaTypa HEOPraHWYeCKHMX BEIICCTB OK 02
u HOMEHKIATypa | (OKCUABI, THAPOKCUABI, KHCIOTHI, coJik). BemiecTtBa MOJEKYISIPHOTO W HEMOJEKYISPHOTO
HEOpPraHUYECKUX CTpOEHUs. ATperaTHbIe COCTOSTHUS BemecTBa. Kpucrammdeckne u aMopgHbIe BEIIECTBA. 3aKOH
BELIECTB MOCTOSTHCTBA COCTaBa BEHIECTBA. THIBI KPUCTANIMYECKUX PEUIETOK (aTOMHas, MOJEKYJspHas,
MOHHAsl, METAJJINYECKasi). 3aBUCUMOCTh CBOKWCTBA BEUIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKU
IIpakTHYeckHe 3aHATHA
[Tpaktuueckas padota Ned. «HoMeHKIaTypa HEOPraHUYECKUX BEIIECTBY.
Pemenne mnpakTHYecKuMX 3alaHUil TO KJIAacCU(UKALNUK, HOMEHKJIATYpe W XHUMHUYECKUM
dopMysaM HEOpraHMYECKHUX BEIIECTB Pa3IMYHBIX KJIaccOoB (yrapHbIil ras, yriekuciblii ras,
aMMUAaK, raiieHas W3BeCThb, HEralleHas U3BEeCTb, IUThEBAsk CO/A U JIPYrUX): HA3BaHUS BELIECTB
no mexayHaponHoit (MIOITAK) wnm TpuBHanbHOM HOMEHKJIAType M COCTaBlI€HHE (POPMYJIbI
XMMHUYECKHX BEIECTB, OIpeJesieHNe NPUHAAISKHOCTH K kiaccy. ITouck umHpopmanuu 1o
Ha3BaHUSM, UICHTHU(QHUKATOPAM, CTPYKTYPHbIM (opMysiaM. AHaJIN3 XUMUYecKol HHpopmanuu,
MOJy4aeMOi M3 pa3HbIX HCTOYHUKOB (CpeAcTB MaccoBoil mHGopmauuu, cetb MHTepHET U
JIpyrHe)
Tema 1.5. CopaepxxaHue y4eOHOIro MaTepuasa OK 01
Tumsr XUMHUYCCKUX | Xpmudeckass peaknus. Kriaccupukamus XUMHUYECKHX pEaKIuid B HEOPraHUYECKOH U
peakuuii OpPraHMYECKON XUMHH. 3aKOHBI COXpPAHEHMsI MacChl BEILECTBA, COXPAHEHHUS W IPEBpALLECHUS
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SHCPTIHUU NPHU XUMHUYCCKUX PCAKIUAX. OKHCIUTEIIBHO-BOCCTAHOBUTCIBHBIC peakunun (ypaBHeHI/ISI
OKHCJICHHUA-BOCCTAHOBJICHUA, CTCIICHb OKHCJIICHUA, OKHCJIIHNTCIIb u BOCCTaHOBHUTCIIb,
OKHCJIUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIHWHU B MPUPOLAC, IMPOU3BOACTBCHHBIX IIpOLECCaX U
KHN3HCICATCIIbHOCTH OpFaHI/ISMOB)

Tema 1.6.
CKOpOCTh  XMMHUYECKUX
peakuuii. XHMHUYECKOE
paBHOBecHE

Coaep:xanue yueOHOro MaTepHaJia

CKOpOCTh pEakluu, €€ 3aBHUCUMOCTb OT pa3IMYHbIX (AKTOPOB: MPUPOJABI PEarupyrolx
BEUIECTB, KOHIEHTPALMU pEarupyrolux BEUIECTB, TEMIEpaTypbl M IUIOLIAJHM PEaKIIMOHHOU
noBepXHOCTHU. TemoBble 3PHEKThl XUMUUECKUX PEAKLUM: 9K30- U SHIOTEPMUYECKUE PEaKLUu.
OOpatumble peakiuu. XuMmudeckoe paBHoBecue. DakTopbl, BIMAIOIIKME HA COCTOSHUE
XMMHUYECKOTO paBHOBECUs (KOHIEHTpAlMs pPEareéHTOB WINM MPOAYKTOB pEaKIUH, JaBJICHHUE,
temneparypa). [Ipunnun Jle HlaTtense

IIpakTH4yecKkue 3aHATHS

[Ipaktuyeckas pabora Ne5. «BamsiHHE pa3nUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOU
peaKum».

Pemenne mnpakTUKO-OpMEHTHUPOBAHHBIX 3aJaHMM Ha aHaiIU3 (AKTOPOB, BIMSAIOMIUX Ha
MU3MEHEHUE CKOPOCTH XMMHUYECKOW peakUuu. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKLUH OT
IPUCYTCTBUS KaTalM3aTopa HAa IIPUMEPE pa3IOKEHUsA IIEPOKCUIA BOAOPOJA C IIOMOIIBIO
JUOKCHJAa MapraHia M Karajaspl. PeleHue NpakTUKO-OPUEHTUPOBAHHBIX 33aJaHUM Ha
npuMeHeHne npuHnuna Jle-Illarenbe nus HaxoXAEHWS HaINpaBICHUS CMEIICHHS PaBHOBECHUS
XMMHUYECKON peakluy U aHaJIu3 (GakTOPOB, BIUSIOLINX HAa CMEIIEHHEe XMMUYECKOI0 paBHOBECHUS

OK 01
OK 02

Tema 1.7.

PactBopsi, TeOpus
BJIEKTPOIUTAYECKOMN
JIUCCOLMAMU U MOHHBIN
oOMeH

Conep:xanue yueOHOTro MaTepHuaJia

0,5

PactBopel. Buabsl pacTBOpOB MO COAEpPKAHUIO PACTBOPEHHOTO BellecTBA. PacTBOpUMOCTb.
[TonsiTue o aucnepcHBIX cucTeMax. VICTHHHBIE W KOJUIOWJHBIE pPAacTBOpPBI. MaccoBasi H0Js
BeliecTBa B pactBope. [lonsarue o BomopoaHoM mnokasarene (pH) pactBopa. DneKTpoauTruyecKas
nuccormanus. CHUIbHBIE U CJIa0ble SJIEKTPOJIMTHI, HEAJIEKTPOIUTHL. Peakiinn noHHoro ooMeHa

JlabopaTopHbIe 3aHATHS

JlaGopatopHas padota Nel «IIpuroroBieHue pacTBOpPOB».

IIpuroroBneHue pacTBOPOB 3aJaHHOM MACCOBOM JIOJEH pacTBOPEHHOIO BEUIECTBA, MPOBEJCHUE
peakuuii MOHHOrO oOMEeHa, ONpeAeleHHe CpeIbl pPAaCTBOPOB BELIECTB C  IOMOILBIO
YHHMBEpPCAIbHOIO HHIUKaTOpa (KUCias, HeHTpajbHas, LIeNOoYHas). 3aJaHusl Ha COCTaBJICHUE
WOHHBIX peakuuil. PelieHne NpakTHKO-OPUEHTHUPOBAHHBIX PAaCUYETHBIX 33JaHUN Ha pacTBOPHI,
HCIOJIb3YEMbI€ B ObITOBOM M IPOU3BOJCTBEHHON AEATEILHOCTH YEJIOBEKa

0,5

OK 01
OK 02
OK 04
OK 07

Pa3nea 2. Heopranunyeckasi Xumust

Tema 2.1.

\ Coaep:xaHue yueOHOro MaTepHaJia

OK 01

15




DOU3NKO-XUMHYECKIE
CBOICTBa
HEOPraHUYeCKUX
BEILIECTB

Meramnbl. [lonoxenue wmeramioB B llepuoguyeckoit cucreMe XUMHUYECKHUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHSI JJICKTPOHHBIX O00JI0YeK aToMoB MeTauioB. OOmwue ¢dusndeckue
cBoiictBa MeTayyioB. CIulaBbl METAJIOB. JJIEKTPOXUMHUYECKUN psijl HANPSDKEHUE METasioB.
XHWMHYECKUE CBOMCTBA BOXHEHUIIUX METAIJIOB (HATpUM, Kajdui, KaJablMd, MarHWi, aJllOMUHUH,
[UHK, XpOM, JKele30, Meah) U UuX coenuHeHud. OOmME CrnocoObl TOMYyYEHUS METaJUIoB.
[IpumeHneHnre MeTauioB B OBITY U TEXHUKE

Hewmeramnsl. [Tonoxenue HemerawioB B Ilepuonnueckoil cucreMe XUMUYECKUX 3iieMeHToB J1.1.
MeneneeBa 1 0COOEHHOCTH CTpOeHHs aTOMOB. Pu3nyeckre CBOWCTBA HEMETAJUIOB. AJUIOTPONHUS
HEMETaUIOB (Ha IpUMepe Kuciopoaa, cepsl, hocdopa u yrieponga). XUMHUUECKHE CBOMCTBA U
IPUMEHEHHE BaXHEHUIINX HEMETAJIOB (rajloreHoB, cephbl, a30Ta, Gocdopa, yriaeposa U KpeMHUs)
U HUX COEOUHEHUM (OKCHAOB, KHUCIOPOJCOJAEPKAIIMX KHUCIOT, BOJOPOAHBIX COEIMHEHUM).
ITpuMeHeHrEe BaKHENIINX HEMETAJUIOB M UX COSAVHEHUN

XHUMHUYECKHUE CBOIICTBA OCHOBHBIX KJIACCOB HCOPTraHNUYCCKUX BCUICCTB (OKCI/IIL'OB, THUAPOKCUIOB,
KHCJIOT, colie u I[p) I'eneTnueckast cBSI3b HCOPraHNMYCCKUX BCIICCTB, IMPHHAJICKAIIUX K
Pa3IMYHbIM KJIaCcCaM. 3aKOHOM€pHOCTI/I B M3MCHCHHHU CBOMCTB IMPOCTBIX BCHICCTB, BOAOPOAHBIX
COCHHHCHHﬁ, BBICHIUX OKCHIOB U THAPOKCHUIOB

0,5

HpaKaneCRue 3aHATHSA

[TpakTuyeckas padora Ne6. « PDU3MKO-XUMUUECKUE CBOICTBA HEOPTaHMUECKUX BELIECTBY.
CocraBneHne ypaBHEHUM XMMHMYECKHX pEaKUUd C ydacTHEM HPOCTBIX M CIOKHBIX
HEOPraHWYECKUX BELICCTB: META/UIOB W HEMETAJIOB; OKCUIOB METAIIOB, HEMETaUIOB U
aM(pOTEpHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUN U aM(OTEPHBIX T'MIPOKCHU]IOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérbl macchl BemiecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe WU
00BbEMY OFHOTO M3 YYaCTBYIOLIMX B PEAKLUHU BELIECTB, pacu€Thl Macchl (00BEMa, KoIMdyecTBa
BEIIECTBa) MPOAYKTOB PEAKIMH, €CIM OJHO W3 BELIECTB MMEET NpUMecH. PelieHne mpakTHKO-
OpPUEHTHPOBAHHBIX 33aJaHM Ha CBOICTBa, COCTaB, IMOJy4yeHHE M Oe30IacHOe HCIOJIb30BaHUE
BaXHEHMIIMX HEOPraHUYECKUX BEUIECTB B OBITY M MPOPECCHOHAIBHOMN AESITEIbHOCTH YEJI0BEKa

OK 02
OK 04

Tema 2.2.
WNnentuduxarms

Coaep:xanue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHS

OK 01
OK 02
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HEOPraHUYeCKUX
BEIIIECTB

JlaboparopHas pabota Ne2 «neHTrduKamnmsi HEOPraHUIECKUX BEIICCTBY.

Penrenne 3KCIEpUMEHTAIBHBIX 3a7ad 10 XUMHUYECKUM CBOWCTBAM METAJUIOB U HEMETAJIOB, IO
pacrio3HaBaHUIO M TIOIYYEHHUIO COCIMHEHMH METAJUIOB W HEMETAJUIOB (B3aMMOJCHCTBHE
THJIPOKCHUIA AIIOMUHMSI C PACTBOPaMM KHUCIOT M Iienioueit,). aeHTudukamnus HeopraHHuecKux
BCIICCTB C HMCIIOJIB30BAHUEM HX (bI/I?;I/IKO-XI/IMI/I‘-IeCKI/IX CBOﬁCTB, XapaKTCPHBIX Ka4YCCTBCHHBIX
peaknmii. KadecTBeHHBIE peakiuu Ha cyiabdar-, KapOoHAT- U XJIOPHII-AaHUOHBI, Ha KAaTHOHBI
METAJIJIOB U KATUOH aMMOHUA

0,5

OK 04

Pa3znen 3. Teoperuueckue 0CHOBbI OPraHUYECKOM XUMUM

Tema 3.1.
Kinaccudukanms,
CTPOCHHE 5
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Coaep:xanue yueOHOro MaTepHaJia

0,5

[Tpeamer opraHnyeckoil XumMuu: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAUYEHUE B MOJYYEHHUH HOBBIX
BELIECTB M MarepuayioB. Teopusi cTpoeHus opraHudeckux coenuHeHudt A.M. byrieposa, eé
OCHOBHBbIE NOJI0KEHUA. CTPYKTYpHbIE (OPMYIIbI OPraHUYECKUX BEIEeCcTB. ['oMoorus, usoMepus.
XuMHYecKas CBSI3b B OPraHUYECKUX COCTMHEHUSX: KPAaTHBIE CBA3H, G- U T-CBS3H.

[IpencraBiaenue o kiaaccu(UKalMU OpraHUMYecKuX BemiecTB. HoMmeHkiaTypa oOpraHMYecKHX
COEIMHEHUH (cucTeMaTHYecKas) U TPUBUAIbHbIC HA3BaHUS BXKHEHILINX MPEACTaBUTEIEH KJ1acCcoB
OpPraHUYECKUX BEILIECTB

0,5

IIpakTH4yecKkue 3aHATHS

[Tpaktuyeckas padora No7. «HomeHKIIaTypa OpraHM4eCcKiX BEIIECTBY.

O3HakomiieHHEe C oO0pa3llaMd OpraHMYeCKHX BEIIeCTB W MaTepuaJaMd Ha HUX OCHOBE,
MOJIEJIMPOBAaHUE  MOJIEKYJ  OpraHMYeCKMX  BEIIEeCTB,  HaONIOJieHHWE UM ONMCAaHUE
JEMOHCTPALIMOHHBIX OIBITOB 110 MPEBPALIEHUI0 OPraHUYEeCKUX BEILECTB IPU HArpeBaHUU
(nnaBienue, oOyrnuBaHue U ropeHue). CocTaBlieHUE IMOJHBIX M COKPAILEHHBIX CTPYKTYPHBIX
GopMyn OpraHMYecKHX BEIIECTB OTAEIbHBIX KJIAcCOB, UCMONb3YSd MX Ha3BaHUSA 110
CUCTEMATUYECKOM U TpUBHMAJIBHOM HOMEHKJIAType (ITWUJIEH, aleTWIeH, TIJUIEepuH, QeHon,
dopmanbaerun, yKCycHas KHUcHoTa, MIMIUH). Pacdersl mpocteiimiel GpopMylibl OpraHu4eckoi
MOJIEKYJIbI, HCXOJIS1 U3 AJIEMEHTHOTO cocTana (B %)

OK 01

Pasnen 4. YrieBonopoabt

Tema 4.1.
YrieBomopoasl U HX
MPUPOHBIE HCTOYHUKHU

Conep:kaHue y4eGHOT0 MaTepuasia

[TpenenbHbIE YIIIEBOIOPO/IBI (AJIKAHBI): COCTAB U CTPOEHUE, TOMOJIOTHYECKUH paa. MeTaH u 3TaH:
COCTaB, CTpoeHHue, (U3NYeCKHe W XUMHUYECKHE CBOWCTBA (pEeakIUu 3aMeIIeHHUs U TOpPEeHus),
NI0JIyYEHUE U IPUMEHEHHE.

0,5

OK 01
OK 02
OK 04
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HenpenenbHble yrieBogopoibl (aIKEHbl, aJIKaJUEHbI, aJTKUHBI).

AJIKeHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUH psif. DTUJIEH W MIPOIUJICH: COCTaB, CTPOCHHE,
du3HUYeCcCKre U XUMUYECKUE CBOWMCTBA (peaKIMy TUAPUPOBAHUS, TaIOTEHUPOBAHUS, THIPATALINH,
OKHCJICHUS U TTOJIMMEPU3AIIUH ) TIOJydeHHEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u meTunOyraauen-1,3, XuMU4eckoe CTpOSHHUE, CBOWMCTBA (peakius
MOJIMMEpPU3aIiK), TPUMEHEHUE (UIsl CHUHTE3a NPHUPOJHOTO W CHHTETHYECKOrOo KaydykKa u
PE3UHBI).

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKHUU psia. AIETHICH: COCTaB,
XUMHUYECKOE CTpOCHHE, (HU3MYecKrne W XUMHYECKHE CBOWCTBAa (pEakUWd TUIPUPOBAHHUS,
TaJIOTEHUPOBAHUS, THIApATallud TOpPEHHs), TMOJNyuYeHHe ¢  MpUMEHeHHe  (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHU JIJISl CBAPKHU M PE3KH METAJJIOB)

Apomatrueckue yriaeBomoposl (apeHsl). beH3on u Toiyon: cocraB, cTpoeHHe, (GU3HMUECKHE H
XUMHUYECKHE CBOWCTBA (PEAKIMU I'aJIOTEHUPOBAHUS U HUTPOBAHMS), MOITYUEHUE U IPUMEHEHHUE.
TokcHuHOCTh apeHOB (BiMsHHE OEH30J7a Ha OpPraHM3M YeJIOBEKa). | eHeTHdecKasi CBSI3b MEXIY
YIIIEBOAOPOAAMH, IPUHAUICKAITIMH K PA3IMIHBIM KIJIACCAM.

[IpupomHble HICTOYHUKHU YrieBoAopoaoB. [Ipupoanslii ra3 n nonyTHele HeQTsIHBIE ra3bl. HedTh 1
e¢ mpoucxoxzaenue. CrocoObl mepepaboTKi HePTH: MEPEeroHKa, KPEKUHT (TePMUYECKHIA,
KaTaJIUTUYeCKUil), mwmponu3. IlpoaykTsl mepepaboTku HedTH, UX HpPUMEHEHHE B
IPOMBINIIEHHOCTH U B ObITy. KaMeHHBIN yrosb U POIYKTHI €ro nepepaboTKu

Tema 4.2. Copepxanue yueOHOIro MaTepuasa OK 02
@Ousuko-xumuueckue  |JlagopaTopHble 3aHATHS OK 04
CBOWCTBA JlaGopatopHas pabota Ne3 «CBoHCTBa yII€eBOAOPOIOBY.
YTJI€BOA0POJI0OB TpuBuanbHass U MEXKIYHApPOIHAsT HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOJIYYEHUS 05
yraeBonopoaos. Ilomyuenue sTuineHa M HU3ydeHHE €ro CBOMCTB. MojaenupoBaHHE MOJIEKYN U ’
XUMHUYECKHX MPEBpAIleHUN YIJIeBOJOPOJIOB (Ha IMpHUMEpe dTaHa, STWIICHA, alleTUJIeHa U Jp.) U
raJIOT€HONPOU3BOJHBIX
Paznea S. Kucaopomoconepsxammye opraHnyecKkue coeiuHeHus 2
Tema 5.1. Copepxxanue yuyeOHOro MaTepuaJa 0,5 OK 01
Crnuptsl. Genon [TpenenpHbIE 0IHOATOMHBIE CIIMPTHI (METAHOJ M ATAHOJ): CTPOCHUE, (PU3NYECKHE U XUMUYECKHE OK 07
CBOICTBa (peaklMH C aKTUBHBIMH METaJUIaMM, TajOreHOBOAOPOJaMH, TOpPEHUE), PUMEHEHHUE.
BonoponHbie cBsi3u Mexay MOJEKyJlIaMu CHUPTOB. DPU3NOJIIOTMYECKOE NEHCTBHUE METAHONA U 05
)

3TAHOJIa Ha OPraHU3M YeJIOBEKA.
MHOroaToOMHBIE COUPTHI (ITHJICHTIIMKOIb U TIUIEPUH): CTPOCHUE, (PU3NYECKUE U XMUMHUYECKUE
CBOMCTBAa (B3aMMOJEHCTBHE CO IIEJOYHBIMH METAJUIaMH, KadeCTBEHHAs peakius Ha
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MHOT0AaTOMHBIE CHUPTHI). DU3UOTOTHYECKOE ACHCTBME HAa OpPraHu3M uyesoBeka. l[Ipumenenue
[JIMIEPUHA U STUIEHTIIUKOJIS.

®enon. CtpoeHHE MOJEKYIbI, (U3MUECKHEe M XUMHYECKHE CBOWCTBAa (heHosa. TOKCHYHOCTH
denona, ero pusnosoruueckoe AecTBre Ha OpranusM uenoseka. [Ipumenenue denoina

Tema 5.2.
AJpneruael.
KapOoHOBBIE KHCITOTHI.
Crnoxxnble AUPBI

Coaep:xanue yueOHOro MaTepHaJia

0,5

Anpaeruaipl U KeToHbl (dopManbaeruj, aneraibJerufl, aleToH): CTpoeHHe, (U3NYECKUue u
XUMHYECKHE CBOMCTBA (pEakUUU OKHMCIEHUS M BOCCTAHOBJIEHHUS, KAauE€CTBEHHBIE PEAKIMUH),
MOJIy4YeHUE U IPUMEHEHUE.

OIHOOCHOBHBIE TIpeAeNbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbUHAs W YKCYCHash KHUCIOTHI):
cTpoeHue, ¢GuU3MUECKUe M XHMHUYECKHe CBOWcTBa (0O0IIME CBOWCTBA KHUCIOT, pPEaKIIHs
sTepudUKanmu), ToJdy4eHne u mnpuMmenenue. CrTeapuHOBas ¥ OJEHMHOBAs KHCJIOTBI Kak
MPEJICTABUTENN BBICIINX KApOOHOBBIX KHCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX
MOIOLIEE NEUCTBHE.

CrnosxxHble 3(pupbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Haponu3 cioxHbIX 3QupoB. JKupsl.
I'upponns xupoB. [Ipumenenne xupoB. buosornyeckas posib )KUPOB

0,5

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xanue yueOHOro MaTepHaJia

0,5

VYrneBoasl: cocTaB, KiacCH(PHKAIMS YIIEBOJOB (MOHO-, JAW- W TOJIMCaxapuisl). [roko3a —
OPOCTEHIIMKA MOHOCaXapuJ: OCOOEHHOCTH CTPOCHHUS MOJIEKYJbl, (hU3MUecKue M XUMUYECKHE
CBOIcTBa TIIOKO3bI (B3aumojeiictBue c¢ ruapokcuaom wmenu (II), okucieHne aMMuadHbBIM
pacTtBOpoM okcuza cepedpa (1), BocctaHOBIEHHE, OpOKEHHE TITIOKO3bI), HAXOXKIEHUE B IPUPO/IE,
NPUMEHEHHE TJIIOKO3bl, OMOJIOTHYECKass poJib B KU3HEACSITEIbHOCTH OpraHu3Ma 4YeJloBeKa.
®orocunTe3. PpyKTO3a KaK U30MEP TITHOKO3HI.

Caxapo3za — mpeacTaBUTENb IMCAXapUAOB, THIPOJIU3 Caxapo3bl, HaXOXKIEHUE B MPHUPOAE U
IIPUMEHEHHE.

[Tonucaxapuapl: Kpaxmajl W LEI0J03a KaK NpUpOJHbIe moinMepbl. CTpoeHHE Kpaxmala U
LEJUTIONIO3b], (PU3HUECKUEe U XMMHUYECKHE CBOWCTBA KpaxMaia (THApOJIN3, KadyeCTBEHHAs peakLus
C M0JIOM)

0,5

OK 01
OK 02
OK 04

Tema 5.4.
DOU3NKO-XUMHYECKIE
CBOMCTBA
KHUCJIOPOJ0COIePKAIINAX
OpraHN4YeCKHUX
coeIMHEHNH

Coaep:xanue yueOHOro MaTepuaJia

0,5

IIpakTnyeckue 3aHATHS

[IpakTtuueckass pabdora Ne8. «HomeHknaTypa  KHCIOPOIOCOIEP)KAIMMUX  OPTraHUYECKHUX
COEIUHEHUIN.

TpuBuanbHass U MEXIyHApPOIHAsT HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIOCOOBI MOJYYEHUS
CIUPTOB U PEHOIOB, KAPOOHOBBIX KUCIOT U 3(PUPOB, albAETUIOB U KETOHOB. COCTaBICHHE CXEM
peakiuii (B TOM 4HCIE€ MO MPEAJOKEHHBIM IEeNOYKaM IMPEBpallleHUi), XapaKTepU3YIOIINX

0,5

OK 01
OK 02
OK 04
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XUMUYECKHE CBOMCTBA KUCIOPOA0COACPKAIIUX OPTAaHUUECKUX COSUHEHUN

[TpakTideckass pabora Ne9. «Xumumueckne W (PU3UUECKHE CBOMCTBA KHCIOPOIOCOIEPIKAIINX
OpPTaHUYECKUX COCIUHEHUS.

[IpoBeneHne, HaONIOJCHWE W ONHUCAHWUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
Ka4YeCTBEHHbIC PEaKIMU OJHOATOMHBIX CHHPTOB (OKHCIeHHe d3TaHona okcumoMm wmemu (1)),
MHOT'OATOMHBIX CHUPTOB (B3auMojeicTBue riaunepuna ¢ ruapokcuaom menu (l1)), anpaerunos
(OKHCIIEHHE aMMHa4YHbIM —pacTBOopoM okcuupa cepedpa(l) u  ruapokcumom wmemu (1),
B3aMMOJICHCTBUE KpaxMaJia ¢ HOJ0OM), U3YUCHUE CBOMCTB PacTBOPa YKCYCHOM KHUCIIOTHI

Pa3nen 6. A3oTcoaep:kaiye opraHudecKie coeTHHeHUus 0,5
Tema 6.1. Coaep:xanue yueOHOro MaTepHaJia 0,5 OK 01
AMUHBL. AMMHBI: METUJIAMUH — NPOCTEUIIUN MNPEICTABUTENIh aMUHOB: COCTaB, XMMHUYECKOE CTPOCHHE, OK 02
AMHUHOKHUCIIOTHI. bu3HYecKre U XUMUYECKUE CBOMCTBA, HAXOXKIECHUE B IPUPOJIE. OK 04
benku AMUHOKHCIOTHI Kak aM(oTepHble OpraHuyeckue coenvHeHus. DPu3ndyeckue M XUMHUYECKUE

CBOWCTBAa AaMHMHOKHUCIOT (Ha mpuMepe InnuHa). buonormueckoe 3HadeHue amuuHokucior.| 0,5

Ilentunel.

benkn kak mpupoaHble monuMepsl. [lepBudHas, BTOPUYHAS W TPETUYHAS CTPYKTypa OCIKOB.

XUMHYEeCKHE CBOWCTBA OENKOB: THAPOIIN3, JeHATYpallks, KaYeCTBEHHbBIE peaKIINK Ha OeTTKU

IMpakTHyecKue 3aHATHS

[TpakTuueckast pabota Nel0. «CBoiicTBa a30TOCOAEpKAIIUX OPTrAHUYECKUX COSTUHEHUN.

Ousnyeckue W XHUMHUYECKHE CBOWCTBA aMHUHOB (peakIUMWd C KHCIOTAMH W TOPEHUs) |

aMUHOKHUCIIOT (Ha mpumepe riauiuHa). HabnrogeHne u onucaHue JEMOHCTPAIMOHHBIX OMBITOB:

JieHaTypaiusi O€JIKOB MPU HArPEBaHUH, IIBETHBIC PEaKINK OCITKOB
Paspnen 7. BbICOKOMOJIEKYISIPHbIE COCAUHEHUS 0,5
Tema 7.1. Copepxanue y4eOHOIro MaTepuasa 0,5 OK 01
[ImacTmaccel. IIpakTHYecKkHe 3aHATHA OK 02
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Kayuyku. Bonokna [Tpaktuueckass pabora Nell. «CuHTe3, aHaM3 W KIACCH(PUKAIUS BBICOKOMOJECKYISPHBIX OK 04

COEIUHEHUI)

OcCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX ~COCIMHEHUN: MOHOMEp, TOJIUMEp,

CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpHU3AlNK, CpelHsAs MojeKkyaspHas wmacca. OCHOBHbIE

METO/IbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COCTUHEHUH — MOJMMEPH3AIIHS U MOJMKOHICHCAIIHS.

O3zHakomjieHHe ¢ 0Opa3llaMH MPHUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc, kaydykoB:| 0,5

ITACTMACCHI (TTOJIMATUIICH, TOJHUIIPONUIICH, TOTUBUHIIXJIOPHI, TOJUCTUPOIT); HATypATbHBIA U

CUHTETHUYECKHE Kaydyku (OyTalMeHOBBIA, XJIOPONPEHOBBII U H30NPEHOBBIN); BOJOKHA

(HaTypasibHble (XJIONOK, WIEPCTh, WIENK), MCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO3a),

CUHTETHUYECKHE (KalpOH U JIABCaH)
IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/lepKaHue (ColepKaHNe MPUKJIATHOTO MOTYJIs)
Pa3nen 8. Xumusi B ObITY M POM3BOJACTBEHHOI IeATEJIbHOCTH YeJI0BEKa 2 OK 01
Tema 8.1. Copnepxxanue yueOHOro MaTepuaJia OK 02
Xumuueckue [IpaBuiia 3KOIOTUYECKU IIEECOO0pPa3HOr0 MOBEIEHUs B OBITY M TPYIOBOW IESITENHHOCTH B OK 04
TEXHOJIOTUHU [EJISIX COXPAHCHUS CBOCTO 3J0POBbSl M OKPYXKAIOIICH MPHUPOJHON Cpelbl, OIACHOCTH OK 07
B IIOBCEJIHEBHOM | BO3JCICTBUSI HA KUBBIE OPraHM3MBl OpPraHMYECKUX BEIIECTB OTIEIbHBIX  KJIACCOB IIK 4.4
U Tpo(heCCHOHANBHON | (YIJIEBOJOPOIBI, CIUPTHL, (DEHONBI, XJIOPOPraHMYECKHE MPOM3BOJHBIE, AIbICTHIBI W Jp.),
JEATEIbHOCTH YEJIOBEKA | TTOKa3aTeNb MPEAeNbHO JOMYCTUMON KOHIIEHTPAIIUU U €T0 UCIIOJb30BaHuE.

Ponp xumum B OOECHIEUEHHH H3KOJIOTMUECKOM, DHEPreTUYECKOW M MHINEBOW OE€30MacHOCTH,

pa3BUTUM  MEIWLMHBI, CO3/laHWM HOBBIX MaTepuanoB (B 3aBUCUMOCTH OT BHUJA

po(heCCHOHATTLHOM JESITeITLHOCTH ), HOBBIX UCTOYHUKOB YHEPTUH (ATbTEPHATUBHBIC NCTOUYHUKA

sHeprum). [loHATHE O HAyYHBIX METOJAaX IMO3HAHUS BEIIECTB M XHMHUYECKUX PEaKIHil.

[TpencraBinennss 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO TONTYYCHHS BaKHEHIITHX

BelIecTB (Ha MpUMepax MPOU3BOJCTBA AMMHAaKa, CEPHON KUCIOTHI, METAaHOTA).

XuMus W 370pOBBE UEJIOBEKAa: MpaBuja OE30MacHOTO WCIOIB30BAHUS JIEKAPCTBECHHBIX

penapaToB, OBITOBOM XHMMHH B MOBCEAHEBHOMN KU3HU

IIpakTnyeckue 3aHATHS

[Tpaktudeckast padora Nel2. «IIpuMeHeHHE XWMHUYECKHX BEIIECTB M TEXHOJIOTUH C Y4EeTOM

Oynymiei mpohecCHOHATBHON NeITETBHOCTH.

Pemenune keiic-3aay Mo TeMaM: NHINEBBIE MPOAYKTHI, OCHOBBI PAallMOHAILHOTO MHUTAHMS, 2

BaKHEHIIIHNE CTPOUTCIIBHBIC n KOHCTPYKIIMOHHBIC MaTcepuraibl, CENIbCKOXO03ICTBEHHOE
MMPONU3BOACTBO, KpaCKH, CTCKJIO, KCpaMHUKad, MaTCpHUajbl A JJICKTPOHHKH, HAHOMATCPHUAJIbI,
TCKCTUJIBHBIC BOJIOKHA, HCTOYHHKH OHCPIWH, OPraHUYCCKUC U MHUHCPAJIbHBIC y)106peH1/I${,
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JIEKAPCTBEHHBIC U KOCMETHUYECKHUE MIpenaparbl, ObITOBAass XUMHUSI, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

3ammra: [IpencraBneHue pe3yiabTaTOB —pelIeHUs Keic-3a71ady B (opMe MHUHHU-IOKIAIa
(lonmyckaeTcs UCIOJb30BaHUE rpaUueCKUX U MPE3eHTAMOHHBIX MaTEPHUAJIOB)

CamocrosiTejibHas padoTa 64
IpomexxyTounas aTrecTanus no qucuumumie (auddepeHnnpoBaHHbIN 3a4eT) -
Bcero 72
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3. YCJIOBUSI PEAJIM3ALIMY IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
TACIHATITAHBI

3.1 MarepuajJbHO-TeXHHYECKOE 00ecneuyeHue

Peanmzanust mporpaMMbl  y4eOHOH IUCIMILIMHBI TPOU3BOJUTCA 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 MPETOIaBaATENs;

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

TexHuveckue cpeacTBa 00yUeHHS:

e KOMIIBIOTEPHI C BEIXOJOM B ceTh Internet;

e caiit «JIuyHas cTyaus» C  BO3MOXHOCTBIO  pabOTBl C  3JIEKTPOHHBIM
00pa3oBaTeNbHBIM PECYPCOM;

® 3JIEKTPOHHbIE OMOINOTEYHBIE PECYPCHI.

YyeoHo-MeToaAnYeCKOe o0ecneuyeHne TUCIHUILINHEIL:
* MCTOOAUYCCKHUC YKaSaHI/ISI 110 OpFaHI/I3aLII/II/I HpaKTI/ILIeCKI/IX SaHﬂTI/If/'I;
* METOJMYECKUE YKa3aHUs M0 CAMOCTOSTEILHOM padoTe.

IIporpammHoe obecnieuenue:

[IporpammHOe obecniedueHue, SBISIONIEECS YACTbIO 3JIEKTPOHHOH MH(OpPMAIMOHHO-
o0pa3oBaTenbHON cpebl U Oa3upyromeecs Ha TeIeKOMMYHUKALMOHHBIX TEXHOIOTUAX:

- KOMIIBIOTEpHBIE 00YYaIOIIUe TPOrPaMMBbI;

- TPEHUHTOBBIE M TECTUPYIOLINE TPOrpaMMBbI;

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

- CIIpaBOYHO-TIpaBoBas cucrteMa «KoHcynbTaHT TUTIOCY, «I apaHT»;

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

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

3.2. UupopMmannoHHoe oOecnedeHne peajn3alui NPorpaMMbl

OcCHOBHBbIE HCTOYHUKH

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

2. I'abpuensu O.C., OctpoymoB W.I'., CnaaxoB C.A. Xumms 11 kmacc. -
AxuunonepHoe obmiectBo «M3narenscto «IIpocsemenue»
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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-nionyssipHoro >xypHana «llorenuman». Xypuan uzmaércs ¢ 2005 r., ¢

2011 r. — paznmen «Xumus».

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

CaliT HayYyHO-TIOIYJISIPHOTO KypHaja « XUMHUs U ku3Hby. XKypHan uznaércs ¢ 1965 r.

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

OTkpbiTasg 37eKTpoHHaAs OuOnMMoTreka xumuueckoro moprana «Chemnet», comepkut
yueOHble U MH(POPMALMOHHBIE MaTepHajbl JJs IIKOJIBHUKOB U yuuTesae. B Hell MoxkHO HaiiTu
y4eOHMKM 1o  o0med M  HEOpPraHMYecKod  XMMHUH,  OpPraHHYECKOH  XUMMH,

MyJIbTHMEIMAMATePUAIIbI, a TAKKE 3aJauyd XUMHYECKHUX OJIMMITHAJ C PEHICHUSMH, 3a]a4d
BCTYIIUTCIIbHBIX 9K3aMCHOB JJI a6I/ITypI/IeHTOB.

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

Nudopmanonnsle  Marepuasibtl 00  onumnuagax:  MOCKOBCKOW — TOPOJICKOM,

Bceepoccuiickoii, Menneneesckord, MexnyHaponHou. [lpuBeneHbl 3amadyd TEOPETUYECKUX M
9KCIIEPUMEHTAIILHBIX TYPOB, MOAPOOHBIE PellIeHus, CIIUCKU U poTorpaduu modeauTenei.

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

Hanéxnas cnpaBounas mHdopmanus 0 XMMHUYECKHUX 3JEMEHTaX M UX CBOMCTBax (Ha
AHTTIUHCKOM 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: KJacCHUeCKHe Y4YeOHUKH, CIPAaBOUYHMKH, OSHIMKIONEINU, MOUCK

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

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBHIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

24


https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/4790
http://gotourl.ru/4792
http://gotourl.ru/7180
https://www.lektorium.tv/
http://gotourl.ru/4800
http://www.organic-chemistry.org/
http://www.xumuk.ru/
http://orgchemlab.com/

KoHTposib W oOIleHKa pe3ynbTaTOB OCBOCHHsI OO0IIe00pa3oBaTeIbHON JIUCIIUIUTMHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HAalpaBJICHHbIE Ha (POPMHUPOBAHUE OOLINX

U Tpo(peCcCHOHANBHBIX KOMIIETEHIIUH 110 pa3/iesiaM B TeMaM COJepXKaHus yueOHOTro MaTepuaia.

Oob6masi/mpodeccuoHanbHASA

THun oeHOYHBIX

MEPOIPUITHS

Pasznen/Tema .
KOMIIeTEeHIUs MeponpusiTHii
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 MpoQeCCHOHATBHOMN IEeATeIFHOCTH Tema 2.1,2.2
MIPUMEHUTEIBHO K pa3IMYHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tewma 6.1
Tema 7.1
Tewma 8.1
OK 02. Hcnonb30BaTh COBPEMEHHBIC Tema 1.2, 1.4,
Cpe/cTBa MOUCKa, aHalIu3a 1 1.6,1.7
WHTEpIpeTauy HHPOPMALINH, U Tema 2.1, 2.2
MH(OPMaLIMOHHBIE TEXHOJIOTUH AJIs Tema 4.1, 4.2
BBITIOJTHEHUS 33/1a4 PO eCCHOHATBHON Tema 5.2-5.4 [tynupoBanue
JESTEIbHOCTH Tema 6.1 TectupoBanue
Tema 7.1 BrimonHenue npakTMYecKux
Tewma 8.1 3aaHui
OK 04. Tema 1.7 Brinmonnenue 3amanuii Ha
D¢ hHEeKTUBHO B3aMMOICHCTBOBATh H Tema 21,22 nudepeHpoBaHHOM
paboTaTh B KOJJIEKTHBE U KOMAH/IE Tema 4.1, 4.2 3ayere
Tema 5.2-5.4
Tema 6.1
Tema 7.1
Tema 8.1
OK 07. ConeiicTBOBaTh COXpaHEHHUIO Tema 1.7
OKpYKarolllen Cpebl, Tema 5.1
pecypcocOepexkeHno, IpuMeHsITh 3Hanus | Tema 8.1
00 M3MEHEHUU KJIMMaTa, TPUHIIUIIBI
OepexIIMBOro MPOU3BOJCTBA, 3P(HEKTUBHO
JIEIICTBOBATh B UPE3BBIYAWHBIX CUTYAIUSIX
1K 4.4 Pa3zpabartbiBaTh npupoooxpanHeie | Tema 8.1
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