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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBLHOMN JUCIATIIMHBI «XUMMUS»

1.1. MecTo AucHMILIMHBI B CTPYKTYpPe OCHOBHOW npodeccnoHaNbHON 00pa3oBaTeIbHOM
NPOrpamMmbl

OOmeoOpa3zoBaTenbHas —JAUCHUIUIMHA «XUMHs» HU3ydaeTcs Ha 0a30BOM ypOBHE B
o0m1eoOpa3oBaTelbHOM [UKJIE y4eOHOTO IJIaHa OCHOBHOM MpodecCHOHaNbHOW 00pa30BaTEbHOM
IporpaMMbl YKpynHeHHbIX Tpynn B cooTBerctBuu ¢ ®I'OC CIIO 38.02.03 «OmnepaumoHHas
AeSAITeTbHOCTD B JIOTHCTHKE»

TpynoeMKoCTh TUCHUIUIMHBI «XUMUs» Ha 6a30BOM YpOBHE COCTaBJISET 72 yaca.

1.2. llesn u niiaHMpyemMble pe3yabTaTbl 0CBOECHHS U CHUIITHHBI

1.2.1. lleau u 3a1a4u AUCHUTILIMHBI

dopMHpPOBAHUE Y CTYJAEHTOB MPEACTABICHUS O XUMHYECKOW COCTaBIISIIOIIEH E€CTECTBEHHO-
Hay4YHOW KapTHHBI MHpPa KaK OCHOBBI TPHHSITHS PEIICHUH B >XKU3HEHHBIX M TPOU3BOJICTBEHHBIX
CUTYaIIMIX, OTBETCTBEHHOTO MOBE/ICHUSI B IIPUPOTHOM Cpeie.

3amauyn AMCIUILIMHDBI:

1) chopmupoBaTh MOHUMAHWE 3aKOHOMEPHOCTEH MPOTEKAHHMS XUMHUYECKHX TIPOIIECCOB M
SIBICHUM B OKpYXKalIIEH cpele, M[EJIOCTHOM HAaydyHOM KapTUHBI MHUpa, B3aUMOCBSI3HM U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSA COCTaBJATH (OPMYJIBl HEOPraHWYECKUX M OPraHUYECKHX BEIECTB,
YpaBHEHUS XUMHYECKUX PEAKIUH, OOBIACHATH WX CMBICI, HHTEPIPETUPOBATh PE3YIbTATHI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) cdhopmupoBaTh HaBBIKHM TPOBEICHUS MPOCTEHIINX XHUMHUYCCKHUX OSKCIEPHUMEHTATBHBIX
HccaeaoBaHuM ¢ COOMIOICHHEM MpaBMiI 0€30MacHOr0 OOpaIeHus: ¢ BEUeCTBAMHA M J1aOOpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHsI HCIOJb30BaTh HHGOPMAIMIO XHMHYECKOTO XapakTepa H3 Pa3THIHBIX
HCTOYHUKOB;

5) chopmupoBaTh YMEHUS MIPOTHO3UPOBATDH MOCIEACTBUS CBOCH JESITEIBHOCTH U XUMHYECKUX
MPUPOJIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MTPOIIECCOB;

6) chopMHupoBaTh MOHUMAHHWE 3HAYUMOCTH JOCTHIKEHUH XUMHUYECKOW HAYKH M TEXHOJIOTHH
JUTSI pa3BUTHS COIMATIBLHOM M MMPOU3BOJICTBEHHOM Cep.



1.2.2. Ilnannpyemble pe3yJbTaThbl OCBOCHHsI 001Ieo0pa3oBaTe/bHOM JMcHUIIMHBI B cooTBeTcTBHH ¢ PT'OC CIIO n Ha ocHoBe PT'OC

COO
Kon u Ilnanupyemsblie pe3yJibTaThbl OCBOECHHS TUCIHIJIHHbI
HAMMEHOBAHH
e

(popmupyembIx O0mmue JucuunJIMHapHbIe

KOMIIeTeHIH i

OK 01. B yacTu TPyA0BOro BOCIIUTAHMS: -  BJQAECTh CUCTEMOM XMMHYECKHX 3HAHWUW, KOTOpas BKJIOYAECT:

Ehﬂ6HpaTb - TOTOBHOCTH K TPYﬂy, OCO3HAaHHUE 1LICHHOCTH | OCHOBOIIOJIArarouimue ITOHATUS (XHMHHCCKHﬁ JJICMCHT, aToOM, 3HGKTpOHHaﬂ

CII0COOBI MacTepcTBa, TPyAoJrooue; o0oJtouka aroma, s-, p-, d-3JIeKTpOHHBIE OpOMTAIM aTOMOB, HOH, MOJIEKYJIa,

IKHHGHHZSaﬂaq - TOTOBHOCTH K aKTHBHOﬁ JCATCIIBHOCTU | BAJICHTHOCTD, &HGKTpOOTpHHaTeHBHOCTB, CTCIICHb OKHCIICHHA, XUMHWYCCKasa

npodeccroHall | TEXHOJOTHICCKOW U CONMATTbHOW HANPABIIEHHOCTH, | CBSI3b, MOJIb, MOJIApHAs Macca, MOJIIPHBIA OO0BEM, YIJIEPOJHBIN CKeNeT,

BHOI CIOCOOHOCTh MHUIIMMPOBATH, IUIAHUPOBATh W | PYHKIIMOHAIBHAS TPYIIa, PaadKall, U30MEpPHUs, WU30MEPhI, TOMOJOTHICCKUI

NESATENHPHOCTH | CAMOCTOSITEIHHO BBITIOJHATH TAKYIO JACSATEIBHOCTD; | Psll, TOMOJIOTH, YIIEBOJOPO/IbI, KUCIOPOA- U a30TCOACPKAIINE COSAMHEHUS,

MPUMEHHUTENBH | - HWHTEpeC K Pa3IMYHBIM chepaM | OMOJIOTUYECKH AaKTUBHBIC BelIeCTBA (YIJIEBOJBI, JKHPBI, OCITKH), MOHOMEp,

0 K Pa3JIMYHBIM | TPO(PECCHOHATIBLHON ACSITEIBHOCTH, MOJIMMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE  COCIMHEHUS,

KOHTEKCTaM OBiajeHne  YHUBEPCAJIbHBIMH  YYe€OHBIMH | KDUCTAJUIMUECKAsl pPEIIETKa, THUIbl XUMUYECKHX DPEaKIHil (OKUCIUTEIHHO-
MO3HABATEJbHBLIMY JAeHCTBUSIMMU: BOCCTAHOBUTEIBHBIC, K30-U YHAOTCPMHUUYECKUE, PEAKIIMd HOHHOTO OOMEHa),
a) 0a30BbIe JJOrHYecKHe AeHCTBHS . PacTBOP, IEKTPOIUTHI, HEIJIECKTPOJIUTHI, FICKTPOIUTHYCCKAS JTUCCOILIUAIIHS,
- CaMOCTOSTEILHO (dhopmynupoBaTh U | OKUCIIUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKON PEaKIMK, XUMHUYECKOE
aKTyaJIM3UpOBaTh MpoOJEMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPHM M 3aKOHBI (TEOpHUS XUMHUYECKOTO CTPOCHHS
BCECTOPOHHE; oprannueckux BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTHUECKOM

- YCTaHaBJHMBAaTh CYIIECTBCHHBIH TNPU3HAK WU
OCHOBaHHUS I CpPaBHCHHS, KIACCH(PHUKAIUU U
000011IeHN;

- ONpeAensaTh UeNH JIeATEIbHOCTH,
napaMmeTpsl U KPUTEPUU UX JOCTHKECHHUS,
- BBISBIISATh 3aKOHOMEPHOCTH W MPOTHBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHUTh KOPPEKTHBBl B  JIEATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YAbTATOB LIEJM,
OIICHUBATh PUCKU TOCIEICTBUN ACITEIbHOCTH;

3aJaBaTb

JUccoIanuu, nepruoandeckuid 3akoH J[.M. MenpaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XMMHUH, (PaKTOJIOTHICCKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJIyYeHUU U OE30MaCHOM HCIOJIB30BAaHUU
BOXHEHIINX HEOPraHMYECKUX M OPraHMYEeCKHX BEUIECTB B OBITy W
MPaKTUYECKON JIEATEIbHOCTH YEJIOBEKA;

- yYMETb BBISBIATH XapaKTepHble MPU3HAKU M B3aMMOCBS3b H3YYEHHBIX
MOHSATUN, TPUMEHSATH COOTBETCTBYIOIIME MOHATHUS IPU ONUCAHUU CTPOCHUS U
CBOWCTB HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB M HMX IPEBpaIlCHUM;
BBISIBISITH  B3aMMOCBSI3b  XMMHYECKHX 3HAHMH C  HOHATHAMH U
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;




- pa3BUBATh KPEATUBHOE MBIIIICHUE TIPU PEIICHUU
YKU3HEHHBIX TTPOOIeM

0) 6a3oBbIe HCCIEN0BaTENbCKUE € CTBHS:

- BJIQJIETh HABBIKAMU Y4EOHO-HMCCIIEI0BATEIBCKOM
u MIPOEKTHOM JIeSTeTbHOCTH, HaBBIKAMHU
paspernieHus npooseM;

- BBUIBIISITh TNPUYUHHO-CIIEJCTBEHHBIE CBS3U H
aKTyaJIM3UpOBATh 3a/1a4y, BBIJBUTATh THIIOTE3Y €€
perieHus, HaxOJIUTh aApTyMEHTBI TUTST
JTI0Ka3aTelbcTBa CBOMX YTBEP)KJIEHUMW, 3a/1aBaTh
rapamMeTpbl U KPUTEPUHU PEIICHHS;

- aHAM3UPOBATHh TOJYYCHHBIE B XOJE PEIICHUS
3a/1a4yu  pPe3yNbTaThl, KPUTHUYECKH OIICHUBATH HX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh HW3MEHEHHE B
HOBBIX YCIIOBUSIX;

- YMETh MEPEHOCHUTh 3HAHUS B MO3HABATEIbHYIO U
MPAKTUYECKYIO0 00IaCTH KU3HEACATEIHHOCTH,

- yYMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX
MPEAMETHBIX 00JIaCTEH;

- BBABUTATh  HOBBIC  HJIEH,
OPHUTHHAJILHBIC ITOIX0/IbI K PEIICHUS;
- CIIOCOOHOCTH WX HUCITOJI30BAHUS B
MTO3HABATEIHFHOW U COIUATBbHOM MPAKTHKE

npeaiaratb

- YMCTH HCIIOJIB30BAaTh HanMMCHOBaHUA XUMHNYCCKHUX COG,Z[I/IHCHI/Iﬁ
MEXKIYHAPOJHOTO COK3a TEOPETUYECKOM W MPUKIAAHOM XUMHUH U
TPUBHUAJIBHBIC HA3BAHUA BaXXHEHUIITUX BCUICCTB (3TI/IJIGH, AllCTUIICH, TTIMLICPHH,
deHoN, QopMalbIeTUa, YKCYyCHas KUCJIOTA, TJIMIWH, YrapHbBIA Tas,
erIeKI/ICJILIf/i ra3d, aMMHaK, ralmicHas HU3BCCTb, HErall€Hasa HU3BCCThb, ITUThCBAsA
colla W JIPYTUX), COCTAaBIATH (POPMyJBl HEOPTaHWYECKHX W OPTaHUYECKUX

BCIICCTB, YpPaBHCHHA XHUMHYCCKUX peaKHHﬁ, OOBICHATL UX CMBICII,
MOATBCPKIAATH XapaKTCPHBIC XUMHNUYECCKHUEC CBOIiCTBA BCIIICCTB
COOTBETCTBYIOIIMMH SKCIICPUMCHTAMH W 3allUCAMU ypaBHeHI/Iﬁ XUMHYCCKHUX
peakuuii;

- YMETh YCTaHaBJIMBATh MPUHAJICKHOCTh HM3yYEHHBIX HEOPTaHUYECKUX H
OPraHWYECKUX BEIIECTB K OMPEACIICHHBIM KJIacCaM W TPYIIaM COCIUHEHUH,
XapaKTEepPU30BaTh WX COCTAaB M BAKHEHIIME CBOWCTBA;, OMPENETATH BHUIBI
XUMUYECKUX CBs3eH (KOBAJICHTHAs, MOHHAS, METAJUTMYECKasi, BOJOPOIHAs),
TUIBI KPUCTAJUIMYECKUX PEUIETOK BEIIECTB; KIACCU(PUIIMPOBATH XUMUYECKUE
peakuuu;

- chopMupoBaTh MPEACTABICHUA: O XHMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAayYHOW KapTHUHBI MHpaA, POJIM XUMUU B IO3HAHUU SIBJICHUM
Opuposbl, B (QOPMUPOBAHMHM MBIIUICHUS M KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHATBHONW TPaMOTHOCTH, HEOOXOUMOM Uil PELICHUS! MPAKTUYECKUX
3a]a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOIHON Cpelie;

- YMEThb NIPOBOJUTH PacUeThl MO XUMHYECKUM (OpMyllaM U YpaBHEHUSIM
XUMHUYECKUX PpEaKIuidl ¢  HCIONb30BaHHEM  (U3UYECKUX  BEIMYUH,
XapaKTEePU3YIOIINX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObema
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BELIECTBA; HCIIOIb30BATh
CUCTEMHbIE XMMHYECKHE 3HAHUS Ui MPUHATUS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalIUSIX, CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBpPEMEHHbBIE
cpencTea
MOMCKa,

B o01acTHIEHHOCTH HAYYHOT0 NO3HAHHUSA:

- c(OPMHPOBAHHOCTH MHUPOBO33pEHNH,
COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHSL HAayKl M OOLIECTBEHHOW NPAKTHKH,
OCHOBAHHOTO Ha Jasore KYJIBTYD,

- yMeTb IUIAHUPOBaTh U  BBINOJHATH XUMHUYECKUH  HKCHEPUMEHT
(mpeBpallleHnsT OpPraHWYEeCKHX BEIIECTB IPU HArpeBaHHUM, IMOJydeHHE
STWJIEHA U U3YYEHUE €0 CBOMCTB, KAUECTBEHHBIC PEAKIMM HA ajbJAETUIbI,
Kpaxmall, YKCYCHYIO KHCJIOTY; JAeHaTypauus OeJIKOB IpH HarpeBaHUHU,
[[BETHBIE pEaKUUU OCNKOB; TMPOBOAUTH pEAKIMU HOHHOTO OOMeEHa,




aHanM3a u
WHTEPIpETANN
uHpOpMAIUU U
WHGOPMAITMOHH
bI€ TEXHOJIOTHH
IS
BBITIOJTHEHUS
3amaq
npodeccuoHan
BHOM
JeSTeIbHOCTH

CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPUICHCTBOBAHUE SI3bIKOBOM M UYUTATEIHCKOM
KyJbTYpbl KaK CpPEICTBA B3aUMOJECHCTBHS MEKIY
JXOJIbMU U MTO3HAHUS MUDA;

- OCO3HAHUE LIEHHOCTM HAYYHOW JAESATEIbHOCTH,

FOTOBHOCTb ~ OCYIIECTBJIATH  INPOEKTHYIO U
HCCIIEI0BATENILCKYIO JEeSITENIbHOCTD
WHIUBUAYAJIbHO U B TPYIIIIE;

OBiajgeHne  YHUBEpPCAJIbHBIMH  Y4eOHBIMU

MO3HABATCJIbHbBIMHU I[CﬁCTBP[SIMP[Z

B) padora ¢ nnopmaumeii:

- BJIQJIETh HaBBIKAMH MOJIy4e€HUS MHPOpPMAIUHU U3
HUCTOYHHUKOB pa3HbIX THIIOB, CaMOCTOSTECIIbHO
OCYILIECTBIISTh NMOUCK, aHAJN3, CUCTEMAaTU3alIUIO0 U
MHTEpPIpETAINI0 HHPOPMALH PAa3TUYHbIX BUJIOB U
dhopm mpencTaBIeHUS;

- co3laBaTh TEKCThl B pa3iMuHbIX (opmarax c
y4eTOM Ha3HaueHUs HHQOpMAIMK U LEJIEBOM
ayIUTOpUH, BBIOMpas ONTHUMAIbHYIO  (GopMy
MIpe/ICTaBJICHUS U BU3yaIH3alUy;

- OLEHHMBaThb JIOCTOBEPHOCTb, JIETUTUMHOCTH
uHpopMaluy, €€ COOTBETCTBUE IMPABOBBIM H
MOPaNbHO-3TUYECKUM HOPMaM;

- HCIOJb30BaTh CpeACTBa WH(MOPMALMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B pElICHUH

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPraHW3allMOHHBIX  33aJad ¢  COOJIIOJICHUEM
TpeOOBAaHUI IPrOHOMHKH, TEXHHUKH O€30TaCHOCTH,
THUTHUEHBI, PECypcoCOEpe eHHs, TPaBOBBIX U
THMYECKMX  HOPM, HOPM  WH(OPMAIMOHHOU
0€30IMacHOCTH;

- BJIQIETh HABBIKAMH PAcIIO3HABAHUSA U 3AIUTHI
uHpopMannu, HHGOPMAITMOHHON OE30MTaCHOCTH

OTIpE/ICNATh CPely BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIMH Ha CylbdaT-,
KapOoHaT- M  XJOPUA-aHUOHBI, HA  KAaTUOH  AaMMOHUS;  pelIaTh
JKCIEpUMEHTalbHbIE 337auu 1o TemaMm "Meramibl" u "Hemeramibsl") B
COOTBETCTBUU C IMpaBWIAMHU TEXHUKH OE€30IaCHOCTU IpHU OOpalIeHUH C
BEIIECTBAMH U JIAOOPATOPHBIM 00OPYAOBAaHUEM; MPEACTABIATh PE3yIbTATHI
XMMHUYECKOT0 dKCIIEPUMEHTA B (hOpMeE 3aliCH YPAaBHEHUH COOTBETCTBYIOLIUX
peakuuil u GopMyIHUPOBATH BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAJIU3UPOBATh XUMHUUECKYI0 HH(POPMALIKIO, OJy4aeMyI0 U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi nHpopmaiuu, cetb HTEepHET u Apyrue);

- BIAJAECTb OCHOBHBIMHM METOJAMHM HAy4yHOTO II03HAHUS BEUIECTB U

XUMHYECKUX  SIBJCHUM  (HaOmioneHue,  M3MEpeHue,  HKCIEPHUMEHT,
MOJICTMPOBAHNE);

- YMeThb NIPOBOJUTH pacueThl MO XUMHYECKUM (OopMyllaM U YpaBHEHUSIM
XUMHUYECKUX  peakuil ¢  HCNOJb30BaHHEM  (U3NYECKUX  BEJIMYUH,

XapaKTEePU3YIOIINX BEIIEeCTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0bema
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BELIECTBA; HCIOJIb30BATh
CUCTEMHbIE XHUMHYECKHE 3HAHUS JUId NPUHSATUS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM




JIMYHOCTH;

OK 04.

D¢ dexTuBHO
B3aMMOJICNCTBO
BaTh U
paboTtath B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTH K caMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEIEIICHHUIO;
-OBJIAJICHHE HaBBbIKaMU y4eOHo-
HCCIIEIOBATENbCKOM, MPOEKTHOM W COLHMAIBHOU
NeSITENIbHOCTH;

Osnanenue YHHMBeEPCAJAbHbIMH
KOMMYHUKATHBHBIMU J1€HiCTBUAMM:

0) coBMecCTHAasl 1eATeJIbHOCTD.

- TIOHUMaTh ¥ HCIOJB30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUIyalbHOU paboThI;

- TpUHUMATh I COBMECTHOM JEATEeIbHOCTH,
OpPraHU30BBIBATH U KOOPAMHHUPOBATH JEHCTBUS MO
€¢ JOCTHIKCHUIO: COCTaBJIATh IIIaH JICHCTBHIA,
pacnpenensaTh poJid ¢ yieTOM MHEHUH yYaCTHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

-  KOODAMHUPOBATb M BBINOJHATH paboOTy B

YCIIOBUAX peajibHOrO0, BHUPTYAJIbHOT'O n
KOM6I/IHI/IpOBaHHOFO B3aHMO,I[eI>'ICTBI/I$I;
- OCYLICCTBJIATH IMO3UTHBHOE CTPATCTHYCCKOC

MOBEJICHUE B PA3JIUYHBIX CHUTYAIUSX, MPOSBIATH
TBOPYECTBO M BOOOpaKECHHE, OBITh MHUIIMATHBHBIM
OBJjiajieHHe YHHBEPCAJbHBIMH PeryjasiTHBHBIMH
JefCTBUSIMH:

I') NPUHATHE ce0sl M APYTHX JIIO/Ieii:

- IPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX JIIOJIEH
P aHATTU3€ PE3YyNIbTaTOB JESITENLHOCTH;

- IpU3HaBaTh CBOE MPABO M MPaBO JPYTUX JIOJIEH
Ha OIIHUOKH;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MU C
MO3UIIMU APYTOTO YETOBEKa,

- yMeTb IUIAaHUPOBaTh M  BBIIOJHATH XUMUYECKHMH  SKCIIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKUX BEUIECTB IPU HArpeBaHUM, IOJY4YEHHE
STWJIEHA U U3yYEHHUE €ro CBOMCTB, KaUECTBEHHBIE PEAKIMM HA ajbJAETHbI,
KpaxMaji, YKCYCHYIO KHCJOTY; JAeHaTypauusi O€lKOB IpH HarpeBaHUHU,
[BETHbIE pEaKIUH OEJIKOB; MPOBOJAUTH pEaKIUd MOHHOTO OOMEHa,
OTIPENENIATh CPeay BOJAHBIX PaCTBOPOB, KAUECTBEHHBIE PEaKIIUU Ha Cylb(dart-,
kapOoHaT- M  XJOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHUS;  pellaTh
JKCIIepUMEHTaJbHble 3adauu 1o TemMaM "Meramisl" u "Hemeramibsl") B
COOTBETCTBUU C IMpaBWIaMHU TEXHUKH OE€30MacHOCTH MpHU OOpalleHHH C
BeLIECTBAMU U J1a00PATOPHBIM 00OPYIOBaHHEM; MPEACTABIATh PE3YJIbTAThI
XMUMHYECKOTO KCIIEpUMEHTa B (hopMe 3alicy YPaBHEHUH COOTBETCTBYIOIINX
peakiuii u GopMyJINpOBAThH BBIBOJBI HA OCHOBE ITUX PE3YIbTATOB




OK 07.
ConeiicTBOBATH
COXPaHEHUIO
OKpYKaroleu
CpeIbl,
pecypcochepex
SHHUIO,
IMPHUMCHSATH
3HaHUs 00
N3MCHCHUU
KJIMMAara,
IIPHUHIMAIIBI
OEepEKITUBOTO
TIPOU3BOJICTBA,
3¢ HeKTUBHO
NEUCTBOBATL B
Ype3BhIYANHBIX
CUTYaIUIX

B 00.1acTHIK0/I0rN4Y€CKOT0 BOCIIMTAHMSA

- cpOPMHPOBAHHOCTH HKOJOTHYECKOW KYIBTYPHI,
MIOHUMAaHHUE BJIMSHUS COLMAIBHO-3KOHOMHUYECKHUX
IIPOLIECCOB  HAa  COCTOSIHME  INPUPOJHOM U
COLIMANIBHOW  Cpefibl, OCO3HaHUE TIJI00aJIbHOIO
XapakTepa 3KOJOTHYECKUX Ipo0iieM;

- IUIAHUPOBAHME M OCYUIECTBICHUE IECHCTBUU B
OKpYXKalolllel cpele Ha OCHOBE 3HAHUS LeNed
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTHUBHOE HENPUATHE JECUCTBUM, NPHUHOCAIIUX
BpE€l OKPYXAIOIIEH Cpese;
- yMEHHE TMPOTHO3UMPOBATH HEOIArOMPUATHBIE

AKOJIOTUYECKHE TOCIEACTBUS TMPEANPUHUMACMBIX
JEUCTBUM, IPEOTBPALIATh UX;

- pacuupenue OIIBITa
AKOJIOTHYECKOM HANPaBICHHOCTH;
- OBJIaJICHHE HABBIKAMU Y4COHO-
HCCIIEI0BATENBCKOM, MPOEKTHON U COLUAIILHOM
eI TeILHOCTH;

JCATCIIBHOCTHU

- chopMHUpOBaTh TPEACTABICHUS: O XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpPa, POJIM XUMHUU B IO3HAHUH SIBIICHUI
OpUpOJbl, B (QOPMHPOBAHWUM MBINUICHUS M KYIbTYPHl JIMYHOCTH, €€
(yHKIMOHAJIbHOW I'PaMOTHOCTH, HEOOXOJUMON Uil PELIEHUs MPAKTUYECKUX
3aa4 M 9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0pPOBBIO U
MIPUPOJIHOM CpelIE;

- YMeTh cOOI0AaTh MpaBUiia HKOJIOTMUYECKU 11€JIeCO00pa3HOTO MOBEACHUS B
ObITY U TPYIAOBOW JEATENILHOCTH B ILIENSAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKalolllel TPUPOJAHON Cpelbl; YYUTHIBATH OMACHOCTh BO3ACHCTBHS Ha
JKVBBIE OpPraHU3MBbI OIPECIICHHBIX BEIECTB, IMOHUMAas CMBICI IOKa3aTels
IIpEeAEIbHON JOIYCTUMON KOHIIEHTPauu




2. CTPYKTYPA U COAEP KAHUE OBI_[IEOBPA3OBATE.JII)HOI71 JUCIHHUITJINHBI
«XUMMUS»

2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThl

Bua yueOHoii paGoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72

B T.4

OcHoBHOE coxepxaHue 72

B T. 4..

TeopeTnyeckoe ooyueHue 4
Ja00paTOPHBIC U TPAKTUUECKUEC 3aHATHUS 4
caMOCTOsITeNIbHAs paboTa 64
IIpomexyTounasi arrectanus (quddepeHInpoBaHHBIN 3a4eT)




2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HaunmeHoBaHue Conepxxanue yueOHOro Marepuasia (OCHOBHOE H MPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), OBLeM 1ACOB dopmupyembie
pa3aeyioB U TeM JadopaTopHbie M IPAKTHYECKHE 3aHATHS, NIPUKJIATHOH MOIYJIb KOMIIeTeHIIHH
1 2 3 4
OcHoOBHOe coep:KaHue 72
Pazgea 1. OcHOBBI CTPOCHUSA BelleCTBa 6
Tema 1.1. OcHoOBHOeE coep:KaHue 4 OK 01
Crpoenne aToMoB
XUMHYECKHIX Teoperuueckoe o0yueHue 2
DJIEMEHTOB U
npupoa CoBpeMmeHHas MoOJielnb CTpoeHHsT aroMa. CHMBOJIMYECKHH S3BIK XUMHUH. XUMUYECKANU DIIEMEHT.
XHUMHYECKOi DrekTpoHHas KOHGHrypamus atoma. Kimaccupukamus XHMHUECKHX DJIEMEHTOB (S-, P-, O-a1eMeHTHI).
CBI3H BanenTHbie  3JI€KTPOHBI. BaneHTHOCTS. DJIEKTpOHHAsT ~ NpUpoJa  XUMHYECKOW  CBSI3H. 2
DNEeKTPOOTPUIIATEIILHOCTh. BHUIABI XWUMHUYECKOW CBsi3M (KOBAJICHTHAs, WOHHAs, METaJUTHYECKasl,
BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa3oBaHMs
IIpakTHYecKHe 3aHATHS 2
Pemenne 3amaHuii Ha HCIIOJB30BaHHE XHMMHUYECKON CHMBOJIMKH W Ha3BaHWH COSOWHEHHH IO
HOMEHKJIATYpE MEXKIYHAPOIHOTO COI03a TEOPETHYECKONM M TPHUKIAJAHOW XHUMUU W TPUBHAIBHBIX
Ha3BaHWM ISl COCTABJICHUA XMUMHUYECKUX (OPMYI JABYXaTOMHBIX COEIMHEHHH (OKCHAOB, CyIb(pHUIOB,
TUAPUAOB U T.I1.) U PYTUX HEOPTAHUUYECKUX COEAMHEHUN OTACNbHBIX KJIacCOB. 2
[IpakTudeckue 3aaHUsl HA YCTAHOBIICHUE CBSI3U MEXKY CTPOCHUEM aTOMOB XUMHUYECKHX 3JIEMEHTOB U
MEPUOANICCKIM HU3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB W UX COCIUHEHUN B COOTBETCTBUHU C
nojoxenueM [lepnoanueckoil cucTeMsl.
Tema 1.2. OcHoBHOeE coepxaHue 2 OK 01
[Tepuonnueckuit OK 02
3aKOH ¥ TabIuIa IIpakTHYeckne 3aHATHS 2
J.1. MengaeneeBa
[Tepuonnueckas cucrema xumuueckux iemMeHToB .M. Menneneesa. ®u3nueckuii CMbICI 2
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[lepuoauueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBHUHU C MOJIOKEHUEM
XMMMUECKOTo aieMeHTa B [lepuoanueckoit cucremMe. MUpoBO33peHUECKOE M HAyYHOE 3HAUYEHUE
[Tepuoanueckoro 3akona [I.1. Menneneesa. [Ipornossr JI.11. MenneneeBa. OTKpBITHE HOBBIX
XMUMHMYECKUX DJIEMEHTOB.

Pemenue npakTHKo-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha XapaKTEepU3aLMI0 XUMUYECKUX
areMeHTOB «MeTauinyeckre / HeMeTaJIUTMUECKHE CBOMCTBA, 3JIEKTPOOTPHUIIATEIFHOCTh XUMHYECKHIX
3JIEMEHTOB B COOTBETCTBHHU C UX JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B IIEPUOINYECKON cucTteme
xuMudecknx aneMmenToB .. Menneneeray»

Pa3nen 2. XumMnueckue peakuuu 10
Tema 2.1. Turier | OcHOBHOE COepPKAHME 4 OK 01
XUMHUYECKUX
peaKii Teoperuueckoe o0yueHue 2
Knaccudukanus u TUIBI XUMUYECKUX PEAKIMil C ydaCTHEM HeopraHudeckux BemiecTB. CocTaBlieHHE
ypaBHEHUH peakiuii COSAMHEHUS, PA3I0KEHHUs, 3aMEIIICHHsI, 0OMEHA, B T.4. PEaKIIUi TOPCHHS,
OKHUCJICHUS-BOCCTAHOBJICHHUSL.
VYpaBHeHUs OKUCTIEHUSA-BOcCcTaHOBNIEHUA. CTeneHb okucineHusi. OKUCINUTENb U BOCCTAHOBUTENb. 2
CocraBiieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENLHBIX PEAKIIMI METOI0M 3JIEKTPOHHOTO
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IIPUPO/JIE, IPOU3BOICTBEHHBIX MPOIECCAX U
KU3ZHEJESATEIIbHOCTH OPraHU3MOB
CamocrosiTesibHas padoTa 2
KonuuectBenHbie oTHOLIEHUS! B XUMUU. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XUMUU U PACUETHI 1O
YpaBHEHUSM XHMHYECKHUX peakiuil. Moib Kak eJuHHIla KOJIMYecTBa BellecTBa. MossipHas Macca.
3aKOHBI COXpaHEHHUS MacChl U dHEpruu. 3akoH ABoraapo. MomsipHbiii 00beM ra3zoB. OTHOCHTENIbHAs 2
IJIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSIM XMMUYECKHX PEaKUUN C MCIOJIb30BAaHMEM MAacChl, 00beMa
(HOpMalbHBIE YCIIOBHUS) Ta30B, KOJIHMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepkaHue 6 OK 01
DNEeKTpOIUTHYECKA OK 04
CamocrosiTesibHas padoTa 2
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s IUCCOLIMALNAS U
UOHHBIN 0OMEeH

Teopus anekrposTudeckoi auccounanuu. MoHbl. DIEKTpONINUThI, HEAIEKTPOIUTHI. Peakiiuu HOHHOTO
oOmena. CocraBiieHHEe peakUUii MOHHOTO OOMEHa IyTeM COCTAaBJICHUS WX TOJHBIX M COKPAIICHHBIX
MOHHBIX YpaBHEHUN. KHCI0THO-OCHOBHBIE peaklMU. 3a/1aHusl HA COCTaBJICHUE HOHHBIX PEaKIUil

CamocrosiTesibHas padoTa

“Tunbl XUMUYECKUX peaKuil”.

HccnenoBanue TUIIOB (10 COCTAaBY U KOJIMYECTBY UCXOJHBIX U 00pa3yrOIIMXCS BEUIECTB) U IPU3HAKOB
XUMUYECKUX peakiuil. [IpoBeaeHme peakiuiit HOHHOTO 00OMEHa, OTIPEICIICHUE CPEIbl BOTHBIX
pacTBOpOB. 3a1aHKs HAa COCTABJIEHNE HOHHBIX peaKlni

Pa3pea 3.

CTpoeHne 1 CBOICTBA HEOPTaHMYECKHUX BellleCTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIAaTypa U
CTpOEHHUE
HEOPraHUYECKUX
BEIIECTB

OcHoBHOE conepxaHue

CamocrosiTesibHast padoTa

CTpOCHI/Ie BCIICCTBA U XUMHWYCCKUEC PCAKITUHN

[Ipeamet Heopranmveckoi xumun. Kimaccudukanms HeopraHU4ecKux BemiecTB. [IpocThie U closkHbIe
BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHUIbI, KUCIOTHI, COJIH). B3auMocBs3b
HEOPraHMYECKUX BEIIeCTB. ArperatHble COCTOsHUS BenlecTBa. Kpucramnmndyeckue u amopdubie
BeIEeCTBa. TUIbI KPUCTATNYECKUX PEUIECTOK (aTOMHAsI, MOJIEKYJISIpHAsl, MOHHAS, METAJJIMUeCcKas).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM pelIeTKH. 3aBUCMOCTh
XMMHYECKON aKTUBHOCTH BEUIECTB OT BUAA XMMHUECKON CBSA3H U TUIA KPUCTAJUIMUECKOMN PEIIeTKH.
[IpuunHbl MHOTOOOpAa3Us BEIIECTB

CTpO@HI/Ie BCIICCTBA U XUMHWYCCKHEC pCaKIIUH

HomeHknaTypa HeopraHMUeCKUX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOAS U3 UX XUMUYECKOH (OpMyIIbI
WIN COCTaBJIEHUE XMMHUYECKON (POPMYITBI HCXO/Is U3 Ha3BaHUS BEILIECTBA 110 MEXKIyHApOHOU
(MIOITAK) mnu TpuBHaIbHOW HOMEHKIIATYpE.

Pemenne npakTHyeckux 3aJaHMi IO KJIAcCHU(PUKALMK, HOMEHKJIATYpe U XUMHUYECKUM (opmynam
HEOPraHMYeCKUX BEIIECTB PA3JIMYHBIX KIAccOB (yrapHbli Ta3, YIJIEKUCIBIA Ta3, aMMHakK, raiieHas
U3BECTh, HETallleHast U3BECTh, MMTHEBAS COJa U IPYTHX): HA3bIBaTh U COCTABIIATH (POPMYIIBI XUMUYECKHX

OK 01
OK 02
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BELIECTB, ONPEAEIATh IPUHAIICKHOCTD K KJIACCY.
Ncrounnkn xumudeckoi nHpopMaIuu (CpeicTB MaccoBOi MHpopMaIun, ceth aTepHET 1 npyrue).
[Touck uHopMmaIuu Mo Ha3BaHUSIM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (opMyIam

Tema 3.2. ®usuko-| OcHOBHOE co/iepKaHNe OK 01
XUMUYECKUE OK 02
CBOJCTRA CamocrosiTesibHast padora
HCOPraHMHCCKIX | Crpoenme BeIecTBa M XHMHUECKHE PEAKIIHH
BEIIECTB

Mertamnbl. O0mue gunyeckue U XUMHUYECKHE CBOMCTBAa MeTauioB. CrocoObl MoaydeHus. 3HaueHUe

METaJJIOB M HEMETAUIOB B MPHUPOJE U KU3HEAEATEILHOCTH 4YelloBeka W opranusmoB. Kopposzus

METaJJIOB: BUABI KOPPO3HUH, CIIOCOOBI 3aLTUTHI METAJUIOB OT KOPPO3UHU

Hemeramner. OOmue ¢Qu3nyeckue W XWMHUYECKHE CBOWCTBA HEMETAJIOB. T[HWIHYHBIE CBOWCTBA

HemetaiioB [V— VII rpynn. Kiaccudukauust 1 HoMeHkIaTypa coequHeHH HemeTamioB. KpyroBopoTsl

OMOTEHHBIX AIIEMEHTOB B TIPUPO/IE

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIeCTB (OKCHIOB, THAPOKCUIOB, KUCIIOT,

COJICH U JIp.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOTHBIX COCTMHCHHM,

BBICIIMX OKCUJIOB U TUAPOKCHJIOB

CocraBiieHHE ypaBHEHHM XMMHYECKUX PEAKUUWA C Y4aCTHEM IPOCTBIX M CJIOKHBIX HEOPTraHUYECKUX

BEIIECTB: METAJUIOB U HEMETAJJIOB; OKCHUIOB METaJUIOB, HEMETAUIOB M aM(pOTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBaHMM U aM(OTEpHBIX THAPOKCUAOB; HEOPraHUYECKHX COJICH,

XapaKTEPU3YIOLUIUX UX CBOKCTBA.

Pemienne nmpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJJaHUM HA CBOWCTBA, COCTAB, IOJIyYEHHUE U

0e30MacHOe HCIOJb30BaHWE BAKHEUIINX HEOPraHMYEeCKUX BEIIECTB B OBITY M NPAKTHYECKON

JESATEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoBHOE coep:xaHue OK 01
WNnentuduxarms OK 02
HeOpraHHIECKHX CamocrosiTesibHast padora OK 04
BELIECTB

CTpOCHI/Ie BCIICCTBA U XUMUYCCKHUEC PCAKIINU
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«MnenTudukanyst HEOPraHNYECKUX BELIECTBY.

Pemrenne SKCIEpUMEHTANBHBIX 3a1ad [0 XUMHUYECKMM CBOMCTBAM METAUIOB M HEMETAJLIOB, IIO
PacIo3HaBaHUIO U MOIYYEHUIO COCAMHEHNN METAJIIIOB U HEMETAILIIOB.

Wnentudukanyus HEOPraHWYECKUX BEUIECTB C KCIOJB30BaHHEM HX (U3UKO-XHUMUYECKUX CBOMCTB,
XapaKTEepPHbIX KaueCTBEHHBIX peakuuil. KauecTBeHHbIE peakiuu Ha cyiab(aT-, KapOOHAT- U XJIOPUJI-
AQHUOHBI, HA KATUOH aMMOHHMS

Paznea 4.

CTpOCHI/Ie H CBOMCTBa OpPraHun4e€CKUuX BEIIECTB

25

Tema 4.1.
Knaccudukanus,
CTpOCHUE U
HOMEHKJIaTypa
OpPraHHYECKUX
BEIIECTB

OcHoBHOE Coa€cpiKaHue

CamocrosiTesibHast padoTa

[losiBNeHHe U pa3BUTHE OPraHUYECKON XUMHUH Kak Hayku. [Ipenmer oprannyeckoi xumuu. Mecto u
3HaYEHUE OPTaHNYECKON XMMHH B CUCTEME €CTECTBEHHBIX HayK.

XUMHYECKOE CTPOCHHE KakK MOPSJIOK COEIMHEHHS aTOMOB B MOJIEKYJI€ COIJIACHO UX BaJE€HTHOCTH.
OCHOBHBIE TOJIOKEHUS TEOPUU XMMHYECKOTO0 CTPOCHHS OpraHu4eckux coeanHeHuit A.M. bytiepona.
VYraepoaHslil CKeJeT OpraHuYecKOd MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUUYECKOTO
CTpPOEHMS MOJIeKyIl. MI30Mepust U u30Mepsl.

[lonsatue o ¢yHkmoHansHOM rpymme. Pamukan. [lpuHnumel kimaccuukamuym —OpraHUYECKUX
CoeMHEHUN. MexayHapoqHasi HOMEHKJIATypa W IPUHLUIBI HOMEHKIATYPbl OPraHMYECKHX
coenuHeHuil. [lonsTHe 00 a3oTconep)KallMX COEIUHEHHUSX, OMOJOTMYEeCKH AaKTHUBHBIX BELIECTBAaX
(yrneBojax, xupax, Oenkax U [p.), BBICOKOMOJEKYISPHBIX COEIUHEHHSIX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)

CamocrosiTesibHas padoTa

HomeHknaTypa OpraHMYeCKMX COEIMHEHMH OTAENbHBIX KJIACCOB (HACBILICHHBIC, HEHACBHIIIEHHBIE U
apoMaTU4YeCcKHe YIJeBOJOPO/bl, CIUPTHI, (PEHOJIBI, aJbAEIH/Ibl, KETOHbI, KAPOOHOBBIE KHCIOTHI U Jp.)
CocraBieHHe TMOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOpMYJ OpPraHMYECKUX BEIIECTB OTIEJIBHBIX
KJIACCOB, MCIIOJIb3YSl WX HA3BaHUS IO CHUCTEMaTHYECKOW W TPUBHAIBLHOW HOMEHKIAType (3TUJIEH,
alleTWIeH, TNIHLEpUH, (eHon, (opMalbJeTua, YKCyCHas KHUCJIOoTa, INuIMH). Pacdersl mpocreimeit
(opMyIbl OPraHMYECKOM MOJIEKYIIbI, HCXOS U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2.

OcHoBHOe coaepkaHue

13

OK 01
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CaoiicTBa
OpPraHUYECKUX
COEIMHEHUN

CamocrosiTesibHas padora:

@DU3NKO-XMMHUYECKUE CBOWMCTBA OPraHUYECKUX COEIAMHEHUN OTHENBHBIX KJIaccOB (0COOEHHOCTH
KJaccu(pUKauy ¥ HOMEHKJIATYphl BHYTPH KJIacca; TOMOJOTHYECKHA psijt 1 o0mast hopmyrna; H30Mepus;
(u3HUYecCKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MTOTYICHHUS ):

— IpeneibHbIe YIIeBOAOPObl (aJIKaHbl M IMKJIOANKaHbl). ['opeHre MeTaHa Kak OJAMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBILIJIEHHOCTH U ObITY. CBOMCTBA NPUPOIAHBIX YIIIEBOJOPOJIOB, HAXOKICHHUE B
MIPUPO/I€ U IPUMEHEHHUE AJIKAHOB;

— HemnpeJeNbHble (AJKEHbI, aJKUHbI W aJKaJueHbl) W apoMaTH4ecKue YrieBoAopojsl. [‘opeHue
alleTUJIEHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU ISl CBAPKH U PE3KU METAIIJIOB

— KHCIIOPOJICOiepKallue COeTUHEHNs (CTUPTHI U (HEeHOIIbI, KapOOHOBBIE KUCIOTHI M A(HUPHI, ajlbIETHIbI
U KETOHBI, XHUpBL, yriaeBoiwbl). [IpakThueckoe mHpUMEHEHHE STUJICHIVIMKOJS, MIHLEpHHa, (QeHoxa.
[Ipumenenue Qopmanpaeruia, ameragbAeTuaa, YKCYCHOM KHUCIOTBl. Mplla Kak COJM  BBICHIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOMCTBA MbIJia

— a3oTcojJepiKallde CoelWHEHus (aMMHbBI M aMHUHOKHUCIOTHL, Oenku). BpicokoMosekynspHbie
COeIMHEHUS (CUHTETUYECKHE U OMOJIOTMYEeCKH-aKTHUBHbIE). MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO.
[Tonumepu3anus 3TUIEHA KaK OCHOBHOE HAINIPaBJIEHUE €ro UCIIOIb30BaHUSI.

I'enetnueckas cBs3b MEXKIY KJIaCCaMHU OPTaHUYECKUX COCTMHEHUN

CamocTrosiTesqibHast padboTa

CBolicTBa OPraHu4YCCKuX COC,I[I/IHGHI/Iﬁ OTACIBbHBIX KJIACCOB (TpI/IBI/IaJ'IBHaH H MCXKAYyHapoaHasd
HOMCHKIJIaTypa, XUMHUYCCKUC CBOﬁCTBa, CII0COOBI nonyquI/m): npcaciIbHbIC (aJ'IKaHBI n I_II/IKJ'IOEU'IKaHLI),
HCIIPCACIIbHBIC (aJ'IKeHLI, AJIKMHBI U aJ'IKaI[I/ICHBI) H apoOMaTUYCCKHUEC YIITICBOAOPOAbI, CIIMPTHI U q)eHOJ'IBI,
Kap6OHOBI>I€ KHCJIOTBI u 3(1)I/IpBI, AJIbACT U bI n KCTOHEI, AMHUHBI u AMHWHOKUCJIOTHI,
BBICOKOMOJICKYJIAPHBIC COCAUHCHUA. 3a,[[aHI/I${ Ha COCTaBJICHUC ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ C
Y4aCTUEM OPraHUYCCKUX BCIICCTB HA OCHOBAHHUU UX COCTaBa U CTPOCHUA

CocraBiaeHHE CXEM peaKI_II/Iﬁ (B TOM YHCJIC IO IMPCMIOKCHHBIM M[CIIOYKaM npeBpameHI/Iﬁ),
XApPAKTCPUIYIOIIUX XUMHUYCCKUC CBOICTBA OpPraHNYCCKUX COCOUHEHMH OTACIbHBIX KJIacCCOB, CITOCOOBI
HUX TIOJIYYCHHA W HA3BAHUC OPraHUYCCKUX COCQUHEHHI IIO TpHBHaHLHOﬁ nin Me)KﬂyHaPOHHOﬁ
CHCTeMaTHYEeCKOM HOMCHKIJIaTYypC.

Pemenne MPAKTUKO-OPUCHTHPOBAHHBIX TCOPECTHUYCCKUX 3aJaHMil Ha CBOMCTBa OpraHUYCCKUX

OK 02
OK 04
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COG,Z[I/IHGHI/Iﬁ OTACIBHBIX KJIAaCCOB

CamocrosiTesibHas padoTa

[IpeBpaiieHuss OpraHuYECKUX BELECTB IPU HArpeBaHUM'".
[Tony4yenue sTuieHa U U3y4eHHE €ro CBOMCTB. MoJeInpoBaHNEe MOJIEKY)I U XMMUYECKUX MTPEBPALICHUIN
Ha IIPUMeEpE dTaHa, STUJICHA, allCTUIICHA U JIP.

Tema 4.3. OcHoBHOE coep:kaHue OK 01
Unentuduxarms OK 02
OpraHUYECKUX CamocrosiTesqibHast padbora OK 04
BEIIIECTB, UX
3HAYCHIE buoopranmueckue coeauHeHus. I[lpumeHenne u OuojOrHYecKas pojb yriaeBoAoB. OKwuCIeHHE
TPUMeHEH e B VIJIEBOJIOB — HCTOYHHK DSHEPrHUU JKUBBIX OpraHu3MoB. OOiacTh TpPUMEHEHUS aMUHOKHUCIOT.
6EITOBOR 1 [IpeBpamenuss OenxkoB nHUIIKM B opraHu3me. buonoruueckue ¢yHkuuu OenkoB. buonoruueckue
TPOM3BOICTBEHHOI ¢dbyHKIMY xupoB. Posib oprannyeckoit XuMuu B pelieH!uH npo0sieM MUIeBoi 0€30macHOCTH
ACATCIBEHOCTH Ponp opranmveckoit XWMHHM B PEHICHUH TPOOJIEM HSHEPreTHUYECKOW OE301acHOCTH, B Pa3BUTHHU
YeloBeKa

MEIUIMHBI, CO3JaHIUH HOBBIX MaTEPUajIoOB, HOBBIX HCTOYHUKOB SHEPTUM (JIbTE€pHATUBHBIE HCTOUYHUKU

sHepruu). OnacHOCTh BO3JCHCTBUS HA dKUBbIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OTACIbHBIX KIacCOB

(yrieBoJopo/ibl, CHOUPTHI, (DEHOJNBI, XJIOPOPraHWYECKHE MPOU3BOJAHBIC, ANbJIETHAbl U Jp.), CMBICI

MoKa3aress MpeaesbHO TOMYCTUMOM KOHIEHTPALUU
Paznex 5. Kunernueckue u TepMOAHHAMUYECKHE 32aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX Peakuuii
CkopocTh OcHoOBHOE cojlep:KaHue OK 01
XUMUYECKUX OK 02
peaKuuu.
XHUMUYECKOE
paBHOBECHE

CamocrosiTesibHast padora
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CKOpOCTh peakiyH, €€ 3aBUCHMOCTb OT Pa3IHYHBIX (DAaKTOPOB: MPHUPOJIBI PEArHpyIOMIMX BEIIECTB,
KOHIICHTPALIUH pearupyronmx BEILIECTB, TEMIIEpaTyphl u IJI0ILA AN pPEaKLIMOHHON
noBepxHOCTU. TeroBpIea(p(HEeKTh XUMUYECKUX peaKUil. DK30-U IHAOTEPMUYECKUE, PEAKIUH.
OOpatumoctb peakuuidi. XHUMHYECKOE paBHOBECHE M €ro CMEIICHHWE MO0J ACHCTBHEM pa3IMYHbIX
(akTOpOB (KOHIEHTpAIMs PEareHTOB WM MPOJAYKTOB PEAKIMH, TABICHUE, TEMIIEpATypa) Ui CO3IaHuUs
ONTUMAJIbHBIX YCIOBUN NIPOTEKaHUsI XUMUYeCKUX npoueccos. [Ipunnun Jlelllatense

CamocrosiTebHast pabora OK 01
OK 02

Pemenne npakTUKO-OpMEHTHPOBAHHBIX 3a/JaHUN Ha aHanu3 (DaKTOpOB, BIMSIOMIMX Ha HM3MEHEHHE

CKOPOCTH XMMHYECKON peakluu, B T.4. C MO3UIMN 3KOJOTUYECKH 11€71eCO00pa3HOro MoBeACHUs B OBITY

U TPYAOBOH IEATENBHOCTH B IIENIIX COXPAHEHHs CBOETO 3/I0POBbS U OKpPYXKaIOLIEH MPUPOJIHON Cpebl.

Pemrenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHMM Ha npuMeHeHue npuHnuna Jle-Illarense i

HaxX0XJCHHUS HalpaBJIE€HUS CMELIEHUS paBHOBECHS XMMHMUYECKOM peakiuuu U aHaiu3 (aKTOpoB,

BIIUSIIOIIMX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHS
Pa3nen 6. PacTBopbI
Tema 6.1. OcHoBHoOE coep:KaHue OK 01
[Tonsarue o OK 02
pacTBopax CamocTrosiTesqibHast padora OK 07

PactBopenue kak ¢usnko-xumuueckuil mporecc. PactBopsl. CrocoObl MPUTrOTOBIEHUS PACTBOPOB.

PactBopumocTs. MaccoBass 1onsi pacTBOpeHHOro BemjectBa. CMbICT TOKa3aTens MpeaesibHO

JOMYCTUMOMN KOHIIEHTPAIUHU U €70 UCIIOJIB30BAaHUE B OLIEHKE HKOJIOTUYECKOI 0€30IacHOCTH.

[IpaBuna SKOJOTHYECKH 1€JIecCO00pa3HOr0 MOBEICHUS B OBITY U TPYIAOBOM NESATENBHOCTH B IIETSAX

COXPaHEHHUS CBOETO 3JI0POBbS U OKPY)KAIOIIEH MPUPOIHON CPeJlbl; ONMACHOCTh BO3JICHCTBUS HA YKUBBIC

OpraHu3MbI OMPE/ICICHHBIX BEIIECTB.

Pemenmne mpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI Ha pacTBOPHI, UCIOJIb3yeMble B OBITOBOM U

MIPOU3BOJICTBEHHOM JESATENBHOCTH YEIOBEKA
Tema 6.2. OcHoBHOE coep:xaHue OK 01
Uccnenosanue OK 02

CamocrositesibHast padora
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CBOMCTB pacTBOpOB | «lIpurorosieHue pacTBOpoB». OK 04

[IpuroToBiieHue pacTBOPOB 3alaHHOM (MaccoBoi, %) KOHLIEHTpAaLUHU (C IPAKTUKO-OPUEHTUPOBAHHBIMU 5

BOIIPOCAMU) U OIPEICIICHNUE CPEIbl BOJTHBIX PACTBOPOB.

Pemrenue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB
IIpodeccuonaibHO-OpHEHTHPOBAHHOE COJEP:KAHUE
Pa3zpen 7. Xumusi B ObITY U IPOU3BOJACTBEHHOM /1eITEJIbHOCTH YeJI0BeKa 5 OK 01

OK 02

Xumust B ObITY B |OcHOBHOE cofepKaHue 5 OK 04
MIPOU3BOICTBEHHO OK 07
 IeATENBHOCTH | Teoperndeckoe ofydeHune 2
YyeroBeKa

Hogeiimme nocTmkeHnss XMMHYECKOW HAyKH U XUMHUYECKON TeXHOJIOTHH. Poyib XuMuu B oOecriedeHun

9KOJIOTMYECKOM, SJHEPreTUYECKON 1 MUIIEBOI 0e30macHOCTH, pa3BUTUU MeaulHbL. [IpaBuia noucka u 5

aHanM3a XUMHUYECKOW WHOOpPMAIMU W3 Pa3UYHBIX MCTOYHUKOB (HaydyHas W y4eOHO-HaydHas

JuTepaTypa, CpelICTBa MacCOBOM HHQpOpMaInu, ceTh THTEpHET)

IIpakTHYeckue 3aHATHS

ITouck M aHaaM3 KEMCOB O NMPUMEHEHUM XUMHUYECKHMX BEIIECTB W TEXHOJOTHU C y4eToM OymyIiei

npodeCCHOHANBHOM  ACSATEIIBHOCTH IO  TeMaM:  BaXHEHIIME  CTPOMTENIBHBIE  MaTepualbl,

KOHCTPYKIIMOHHBIE ~MaTepualbl, KpacKd, CTEKJIO, KepaMHKa, MaTepuaiabl JJId JJIEKTPOHUKH, 3

HaHOMAaTEepHuajbl, TEKCTUJbHBIC BOJIOKHA, HCTOYHUKH OHHEPIUH, OPraHUYECKUE U MHUHEPAJIbHbIC

yoOpeHus, ieKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMUSL.

3amuTa:IIpencraBienue pe3ynbTaToB pelICHUs KEHCOB B popMe MUHU-IOKJIa/1a C TIpe3eHTauei

IIpome:xxyTouHasi aTTecTalus Mo AucHUIIMHEe (1M PepeHIMPOBAHHBIN 3a4eT)

Bcero 72
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3. YCJIOBUS PEAJIMBAIIAU TIPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JUCIHHUIIVIMHBI

3.1. TpeGoBaHNs K MUHHUMAJbHOMY MATEPUAIbHO-TEXHUYECKOMY O0ecreYeHHIo
Jlis  peanu3anud MPOTPaMMbl JTUCIUIUIMHBI JIOJDKHBI OBITH TPEIYCMOTPEHBI CIEIYIOIINE
CHeIMAIbHBIC TIOMEIICHHUS: Y4eOHBIN KaOMHET XMMHH W/UTH YIeOHOW XUMUYECKOU JabopaTopuu.

Oo0opynoBanue y4eOHOro kaOuHera (HaArJsiHble MOCOOUs): HAOOPHI IIAPOCTEPIKHEBBIX
MOJIEJIeH MOJIEKYJ, MOJIENH KPUCTAUIMUECKUX PEHIECTOK, KOJUIEKIIMU MPOCTHIX U CJIOKHBIX BEIIECTB
W/WIHA KOJUJICKIIMM TIOJMMEPOB; KOJUIEKIHMS TOPHBIX MOPOJ W MHHEpaioB, Tabnuma MeHzeneesa,
yueOHble GpubMbl, IU(POBEIE 00pa30BaTEIbHBIC PECYPCHI.

Texnnueckue cpeacTBa 00y4eHHsi: KOMIBIOTEP C YCTPOMCTBAMHU BOCIIPOU3BENICHUS 3BYKA,
MPUHTEP, MYJIBTUMEIUA-TIPOCKTOP C SKPAaHOM, MYJIbTHUMEIUMHAS J0CKa, yKa3Ka-TIpe3eHTEep s
MIPE3EHTALNMN.

Oo6opynoBanue Jadoparopum U PpadoYux MecT JAOOPATOPUM: MEH3YPKH, IHUIETKH-
KaneJbHUIIbI, TEPMOMETPBI, MUKPOCKOTI, JYIbI, MPEIMETHBIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KameJbHBIX peakiui, (GUuabTpoBabHAs Oymara, MPOMBIBAJIKH, CTEKIITHHBIC MPOOUPKU, PE3HMHOBHIE
npoOKu, (OHAPUKH, HAOOp PEAKTUBOB, CTEKJSHHBIC IMAJIOYKH, IITATUBBI JJIs TMPOOUPOK; MEpPHBIE
IAJTUHPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JienuTenbHbIe mumHaAprudeckue (50-100 M), ctynku ¢
MecTuKoM, (appopoBble HYalIKW, MUHLETHL, (QUIBTPHl OyMakHblE, BaTa, MapJjs, 4acoBble CTEKIa,
ANEKTPOIUIUTKH, JJAOOPATOPHBIEC IITATUBHI, CIIUPTOBBIC TOPEJKH, CIUYKH, MPUOOP IS TIOTYICHHS
ra3zoB (WM MpOOHpKa C Ta300TBOJHON TPYOKOM), AepKaTEIH ISl MPOOUPOK, CKISTHKU JIJIsT XpaHEHUS
PEaKTHBOB, pa3gaTOUYHbIC JIOTKW; XxuMudeckue crakansl (50, 100 u 200 mu1); mmarenu; MUHICTHI;
TUTEJIBHBIC MIUIIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe mpooupku (Ha 10—20 M) 1 MepHBIE KOJIOBI
(25, 50, 100 u 200 mur), BoastHast OaHs (MM TEPMOCTAT), CTCKJISTHHBIC MAJTOYKH; KOHUYECKHUE KOOI
st tutpoBanus (50 m 100 muT); MHAMKATOPHBIE TMOJOCKK IJsi ompenenenus pH wm cranmaptHas
WHJIMKATOpHAs ITKaJla; YHUBEPCAIbHBIM MHAMKATOP; muneTku Ha 1, 10, 50 M (wnm no3atopsl Ha 1, 5
u 10 mun), OrOpeTKH AJ11 TUTPOBaHUA, MeAuITuHCKue mmpuipl Ha 100—150 M, maGopaTopHbie W/wmn
aHaJiMTU4Yeckue Bechl, pH-MeTpbl, CymniabHbIN mkad, 1 ap. 1aboparopHoe 000pyIoBaHHeE.

3.2. UndopmannonHoe obecriedeHUe peaau3anum mporpamMmmbl

OcHOBHBIC HCTOYHHKH

1. T'abpuensn O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumus 10 xmacc. - AKIHOHEPHOE
obmectBo «M3natensctBO «lIpocBenienne

2. T'abpuensu O.C., OctpoymoB W.I'., CrankoB C.A. Xumus 11 kmacc. - AKIHOHEpHOE
obmectBo «M3natenscTBO «IIpocBemienne

3. Epemun B.B., Ky3smenko H.E., Tepenun B.U., Ipo3no A.A., JIlynun B.B. Xumus 10
kiacc. / nox penakuueit Jlynuna B.B. - Akunoneproe o6miectBo «M3narenscto «IIpocsemenue»

4. Epemun B.B., Ky3pmenko H.E., /[Ipo3znoB A.A., Jlyuun B.B. Xumus 11 kmacc. / noa
penakuueit Jlynuna B.B. - Akunonepnoe o6mectBo «M3narensctBo «IIpocemenues

JlonoJiHuTeIbHbIEe HCTOYHUKH

1. Xumus. 10 knace. Yrnyonénuslii yposenb: yueonuk/ B.B. Epemun, H.E. Ky3pmenxo,
B.M. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nox pexn. B.B. JIlynuna. — M.: IlpocBemienue,
2022. — 446, [2] c.: nn.
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2. Xumus. 11 knace. Yrnyonéuusiii yposens: yueonuk/ B.B. Epemun, H.E. Ky3pmenxo,
A.A. llpo3nos, B.B. Jlynun; nox pexn. B.B. Jlynuna. — M.: [Ipocsemenue, 2022. — 478, [2] c.:

WL
3. Xumus. Yrimy6neHusiii yposenb. 10—11 kinaccsl: paboyas nmporpamma K uaun Y MK
B.B. Jlynuna: y4e0HO-METOIUIECKOE nocooue / B.B. Epemumn,
A.A. [Ipo3nos, U.B. Epemuna, 2.10. Kepumos. — M.: llpoda, 2017. — 324, [1] c.

4. Metonuueckoe mnocobue k yuebHuky B. B. Epemuna, H. E. Ky3pmenko,
B.U. Tepenuna, A. A. [Ipo3znoBa u np. «Xumus. YrayoneHaslii yposens». 10 kmace / B. B.
Epemun, AA. Hpo3108, n.B. Epemuna, B. n. MaxoHuHa,
O. 10. Cumonoga, 2.10. Kepumos. — M.: JIpoda, 2018. — 339 c: ui.

o. Metonuueckoe mocobue k yuebuuky B. B. Epemuna, H. E. Kyspmenko, A. A.

HposnoBa u ap. «Xumus. YriayOneHHsiid yposenby. 11 kimacc / B. B. Epemun, A.A. JIpo3nos,
N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumos. — M.: [Ipoda, 2018. — 423
C.: ML

6. la6puensu, O. C., JIsicoBa, I'. I'. Xumusi: kHura s mpenojgaBarens: yued.-MeTo.
nmocooue. — M. Akagemus, 2012, - 332 c.

7. la6puensua O.C. Xumust: yael. ms crya. npod. yue6. 3aBenenuit / O.C. 'aGpuenss,
N.T". Octpoymos. — M., 2016- 256 c.

8. la6puensu O.C. Xumus 11t mpodeccuii U CriennaTbHOCTeH TEXHUIECKOTO MTPOQHIIS:
y4eOHHMK 171 CTyA. ydpexaeHwit cpen. mpod. odpazoBanms / O.C. T'abpumensn, W.I.
OctpoymoB. — 4-¢ u31., crep. — M: U3narensckuii meHTp «Akagemus», 2017. — 272 c.

HNHTepHeT-pecypenbl

1. hvsh.ru — XypHan «Xumus B mIKoJe».

2. https://postnauka.ru/themes/chemistry — mexkuuun mno xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hay4dHo-monysipHbIii TPOEKT «DJIeMEHTBI O0JIbION HAayku» ((pu3uka, XMMUsS, MaTeMaTHKa,

aCTPOHOMMS, HAYKH O HU3HH, HayKu 0 3emiie). HoBocTH Hayku, KHUTH, HAyYHO-TIOIYJIApHBIE CTAaThH,
JEKIMH, SHIUKIIONEANH.

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

Caiit Hay4HO-nomysisipHoro >xypHana «llorenumam». Kypnan wusga€rea ¢ 2005r., ¢

2011 r. — paznen «XuMusi».
4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaliT HayyHO-TIONYJISIPHOTO JKypHaia « XUMHU U >ku3Hby». XKypHan uznaéres ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbITas 31€KTpOoHHAs OMOIMOTeKa XuMudeckoro noprana «Chemnet», conepxur yueOHbIe

1 MH(OPMAIIMOHHBIE MaTepHajbl Ul IIKOJBLHUKOB U yuuTeneil. B Heill MOXHO HallTH yyeOHUKH 110
oO1iel 1 HEOPraHMYECKOM XUMHH, OPraHUYECKON XUMUH, MyJIbTUMEIMaMaTeprabl, a TAkKe 3a7auu
XUMUYECKUX OJMMITUAJ C PEHICHUSIMH, 33]]a4l BCTYIUTENbHBIX K3aMEHOB JUIsl a0UTYPUEHTOB.

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

WNudopmanronHsle MaTepuaibl 00 onumnuagax: MockoBckoi ropojckoi, Beepoccuiickoi,

MenneneeBckoit, MexayHapoaHoi. [lpuBeneHsl 3a1aud TEOPETUUECKUX M HKCHEPUMEHTATBHBIX
TYpOB, OJPOOHBIE PelIeHus], CIUCKU U (poTorpadun nmodeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

CucrteMa IUCTaHIMOHHOTO OOy4YeHMsI, HalpaBJIeHHas B MEPBYIO OYepelb Ha MOJArOTOBKY K

OJIMMIIHagaM BCECX ypOBHCﬁ— OT INKOJIBHBIX OO Me)KﬂyHaPOHHOﬁ. Caiit COACPIKUT OI'POMHOC
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KOJIMYCCTBO 3ajJa4d, CI' pyHHI/IpOBaHHBIX KakK II0 TEMaM, TaK U I10 OJHUMIIMagaM. HO BCEM OCHOBHBLIM
pazzesiaM XUMHMHM NIPUBEAEH TEOPETUUECKUM MaTepuall U pa3oOpaHbl pelIeHHs TUIIOBBIX 3aa4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo HanoTexHojorusMm. OCHOBHas IeJb — pa3BUTHE OOpa3oBaHUS B 00JacTH

HAHOTEXHOJIOTUH U MoAroTOBKAa K MHTCPHET-OJIMMITUAAC 110 HAHOTCXHOJIOTHUAM.
9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnpaBounas wHpOpMaIus O XUMHYECKHX JJIEMEHTaX W HMX CBOWCTBaxX (Ha

AHTJIMICKOM SI3BIKE).
10. http://gotourl.ru/4792 (http://periodictable.ru/)
PycckosA3pI4HBIN CalT O CBOMCTBAX XMMUYECKUX DJIEMEHTOB.
11. http://gotourl.ru/7180 (https://www.lektorium.tv)
HexomMmepueckuii  caliT  OHJallH-0Opa30BaHUs,  COJNEPKUT  MHOTO  HMHTEPECHBIX

00pa3oBaTeNbHBIX KYPCOB U BHUICOJICKIIUN [UIsI IIKOJHHUKOB, CTYIACHTOB U yuutenedl. EcTb
HECKOJIBKO KYpPCOB 110 XUMUHU.

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

Caiit ChemicalAbstractService — caMblil aBTOPUTETHBIN B MUPE XUMUU UH(GOPMAITMOHHBII

UHTEpHET-pecypc (CaiT MIaTHbIN).
13. http://www.organic-chemistry.org/
[Topran mo opraHMYecKON XMMUH HAa aHTJIMICKOM S3BIKE.
14. http://www.xumuk.ru
CaliT 0 XuUMHUHU: KIACCHUYECKHe YYEOHUKH, CIPABOUYHHUKH, SHIUKIONEINUH, TOUCK

OPraHM4YeCKUX U HEOPTaHUYECKUX PEAKIIUM, COCTaBICHUE YPABHCHUHN PEaKIIUH.
15. http://orgchemlab.com/
Caiit, MOCBAIMIEHHBIN TPAKTUYECKON paboTe B 1abopaTopuu

IIporpammHoe oOecnieyeHue:

[Iporpammuoe oOecrieueHue, SBIAIONIEECS YACTbIO AJIEKTPOHHOW  HMH(POPMAIMOHHO-
o0pa3oBaTeNIbHOM cpeibl U 0azupyroleecs Ha TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHUSX:

- KOMITbIOTEpHBIE 00yYaroIne IPOrpaMMBl;

- TPEHUHTOBBIE U TECTUPYIOILIUE IPOTPAMMBI;

- HHTEJUIEKTYallbHbIe pOOOTHU3UPOBAHHBIE CUCTEMBbI OIICHKU Ka4eCTBA BBHITIOJHEHHBIX PadoT.

[Iporpamma ympaBnenusi oOpaszoBarenbHbiM mpoueccom B OHNOC  (Mudopmanmonnas
texnojorus. [Iporpamma ynpasnenust oopazobarensHbiM npoueccom. KOMBAT).
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJIBLHON
JUCIHHUIIVIMHBI

KOHTpOJIb H OLCHKAa pC3YyJIbTAaTOB O6y‘IeHI/Iﬁ OCYHICCTBIIACTCA NPCIOAABATCIIEM B IPOLCCCC
MPOBCACHUA IMMPAKTHUICCKUX 3aHATUU U na60paTopHHx pa60T, TCCTUPOBAHUs, 4 TAKKC BBIIIOJIHCHUA

00yJaromuMHUCs WHAWBHIYAIbHBIX 3a/JaHUH, MPOEKTOB, HCcienoBaHUU. Pe3ympTaThl 00ydeHUs

OMpCACIIA0T, YTO O6y‘-IaIOHII/I€C$I AOJIKHBI 3HATb, MMOHUMATb U JACMOHCTPHUPOBATH IO 3aBCPLICHHUU

W3YYEHUS JUCLUILINHBIL.
Jnst hopMUpOBaHHS, KOHTPOJISI M OIICHKH PE3YyJIbTaTOB OCBOCHUS Y4eOHOW IMCHIUIUIMHBI
HCIOJIb3YETCSl CHCTEMa OLEHOYHBIX MEPONPUSTHUN, MPEJCTaBISIIONIas cOO0ON KOMIUIEKC Y4eOHBIX
MEpPOTIPUATHI, COTJIACOBAHHBIX C pe3yibTaTaMHu 00y4deHMsI U cPopMynupoBaHHBIX ¢ yueTroM PI'OC
COO (mpeametnsbie pe3yiabTaThl o quciuiuinie) u I'OC CIIO.

Tunbl 0O1lEeHOYHBIX

Ne OK Monayas/Pa3znen/Tema | Pe3yabTaT 00yuyenus .
MeponpusTHI
| | OcHoBHOe conep:kanune
1 Paspnen 1. OcHoBBI Popuy.mposars
0a30BbIe MOHATHUS U
CTPOEHUS BellecTBa
3aKOHbI XMMHH
1.1 [ OK 01 Ctpoenue aToMoB CocraBnars xumudeckue | LtyaupoBanue
XUMHUUYECKUX dbopmynsl coequHenuid B | TectupoBanue
AJIEMEHTOB U MPUPOJAa | COOTBETCTBUU CO BrinonHenue npakTuyecKux
XUMUYECKOH CBSA3U CTENIEHBIO OKUCIICHUS 3a/laHAN
XUMHUYECKUX 37ieMeHToB, | KonTpomibHas pabora
UCXOJsI U3 BAJIGHTHOCTH | BrimonHenue 3aianuii Ha
u muddepeHInaTbHOM 3a4eTe
ANEKTPOOTPUIIATENILHOCT | (3K3aMeHe)
u
1.2 [ OK 01 [Tepuonuueckuii 3akoH | XapakTepu3oBaTh lItynupoBanue
OK 02 u tabmauma J[. 1. XUMHUUYECKHUE JIeMeHThl B | TecTupoBanue
Menpeneena COOTBETCTBUU C HX BrimoniHeHne npakTUYecKux
MOJIOKEHUEM B 3a/laHui
nepuoanueckoit cucreme | Kontposbhas paboTa
XUMUYECKUX 3JIEMEHTOB | BhinmosmHeHue 3a1anuii Ha
.M. Menneneesa muddepeHnnaIbHOM 3aueTe
(9Kx3ameHe)
2 Pazpen 2. Xapakrepu3oBaTtb
KonTposbnas padora
Xumuueckue THIBI XMMHYECKHUX
peakunu peakuui
2.1 | OK 01 Tunbl XUMHYECKUX CocTaBiTh peakiuu [IrynupoBanue
OK 04 peakuuit COCIMHEHMUA, TectupoBanue

paznokeHus, oOMeHa,

BrimonHenue MPAKTUYCCKUX
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Tunbl 0O1EHOYHBIX

Ne OK Mopyas/Pazgen/Tema | Pe3yabTar 00ydeHus .
MeponpusTHIl
3aMeICHUS, 3aJaHuH
OKHUCITUTEILHO- KonTpomnphas pabora
BOCCTAHOBHUTEJBHBIE BrinosiHenue 3aganui Ha
peakuuu nuddepeHInaTbHOM 3a4eTe
(aKx3amMeHe)
2.2 DNEeKTPOTUTHIECKAS Cocranars ypaBHenusti | Lltyauposanue
JTUCCOTHAITUS U XUMUYECKUX PEAKITUU TectupoBanue
HWOHHBIN 0OOMEH MOHHOTO OOMEHa ¢ BrinonHeHne TPaKTHYECKUX
y4aCTHEM 3aJaHU I
HEOPraHUYECKUX KonTponsnas padora
BELIECTB BrinosiHeHue 3a1anui Ha
muddepeHnnaIbHOM 3aueTe
(7K3amMeHe)
3 Paznen 3. Crpoenue u | UcciaenoBars crpoenne | KonTposabHasi pabora
cBOliCcTBa U CBOMCTBA
HEOpraHu4ecKux HEeOpraHu4ecKuXx
BelleCTB BellecTB
3.1 |OKO01 Knaccudukanmus, Knaccudunmponars [lItymupoBanue
HOMEHKJIaTypa u HEOpraHUyYecKue TectupoBanue
CTpOeHHUE BEIIECTBA B BrinonHenue npakTuyecKux
HEOPraHUYECKUX COOTBETCTBUU C UX 3aJlaHui
BEIECTB CTpOEHUEM KonTponbnas pabora
Brinongenue 3amanui Ha
muddepeHInaTbHOM 3a4eTe
(3K3aMeHe)
3.2 | OK 01 DU3UKO-XUMUYECKHE YcranaBnuBaTh [IrynupoBanue
OK 02 CBOMCTBA 3aBHCHUMOCTD (PU3UKO- TectupoBanue

HCOPraHNn4CCKUX

XHUMHUYECKHUX CBONCTB

Brinoinenue MMPAKTHUYCCKUX
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Tunbl 0O1EHOYHBIX

Ne OK Mopyas/Pazgen/Tema | Pe3yabTar 00ydeHus .
MeponpusITHI
BEILIECTB HEOPraHUYECKUX 3a/laHui
BEILECTB OT CTPOCHUS KonTpomnphas pabora
aTOMOB W MOJIEKYJ, a BrinosiHenue 3aganui Ha
TaKXe TUIA nuddepeHInaTbHOM 3a4eTe
KPUCTAJUIMYECKOU (aKx3amMeHe)
pelieTku
3.3 | OK 01 Unentuduxanms UccnenoBats [ItynupoBanue
OK 02 HEOPraHNYECKUX KAauyeCTBEHHbIC peakunu | TectupoBaHue
OK 04 BEIIECTB HEOPraHUYECKUX BrinosiHeHne npakTHYecKux
BCIIIECTB 3aJaHuH
KonTponbhas padora
BrimosHenue 3amanuii Ha
muddepeHnnaIbHOM 3aueTe
(aKx3amMeHe)
4 Pasnen 4. Crpoenue u | UccienoBars crpoenne | KonTposabHasi pabora
cBOliCcTBa U CBOMCTBA
OpPraHu4ecKux OpPraHu4YecKHuX BelecTB
BelleCTB
4.1 | OK 01 Knaccudukanmus, Knaccudunmponars [lItymupoBanue
CTpOEHHE U opraHuueckue BeuiectBa | TectupoBanue
HOMEHKJIaTypa B COOTBETCTBHUU C UX BrinosiHeHue npakTUYecKux
OpPraHMYECKUX BEIIECTB | CTPOCHUEM 3aJlaHui
Brinongenue 3amanui Ha
muddepeHInaTbHOM 3a4eTe
(3K3aMeHe)
4.2 | OK 01 CBolicTBa YcTanaBiuBaTh lItynupoBanue
OK 02 OPraHN4YeCKUX 3aBUCUMOCTD (DU3UKO- TectupoBanue
OK 04 COEUHEHUN XUMHUYECKUX CBOUCTB BrinosiHeHUE MpakKTUYECKUX

OpraHN4YC€CKUX BCUICCTB
OT CTPOCHUA MOJICKYIJI

3aJaHui

KonTponbnas pabora
BrimmonHenue 3agaHnui Ha
muddepeHnnanbHOM 3aueTe
(9Kx3ameHe)
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Tunbl 0O1EHOYHBIX

Ne OK Mopyas/Pazgen/Tema | Pe3yabTar 00ydeHus .
MeponpusTHH
4.3 | OK 01 Wnentuduxanms Hccnenosath [tynupoBanue
OK 02 OpPraHUYEeCKUX KaueCTBEHHbIC peakuuu | TectupoBaHue
OK 04 BEILECTB, UX 3HAYEHUE | OPraHUYECKHUX BelnnonHeHNE IPAKTUYECKUX
W IPUMEHEHUE B COECOUHEHUN OTACIBHBIX | 3aJaHuN
OBITOBOM U KJIACCOB Konrtponbhas padota
MPOU3BOJCTBEHHOMN BrinosiHenue 3aganui Ha
JEATEIIbHOCTH nuddepeHInaTbHOM 3a4eTe
YeJIoBeKa (aKx3amMeHe)
5 Pazpea 5. XapakTepu3zoBaTthb
Kunernueckue n BJMSIHHE PA3JIUYHBIX
TepMoaMHaAMHUYeckue | (pakTopoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUS XMMHYECKHX peakuui
XMMHYECKHUX pPeaKkiui
5 [OKO0l CKopocTh XMMUYECKUX | XapaKkTepu30BaTh [lItynupoBanue
OK 02 peakumii. XumMudeckoe | BIMsSHUE KOHIeHTpauuu | TectupoBanue
paBHOBECHE pearupyomux BemecTs | BelnosiHeHne npakTHYecKux
Y TeMIepaTyphl Ha 3aaHui
CKOPOCTb XUMHUYECKUX Brimosinenue 3aganuii Ha
peakmuit muddepeHInaTbHOM 3a4eTe
XapakTepu3oBaTh (3K3aMeHe)
BIIUSTHUE U3MEHEHUS
KOHLIEHTPALUU BELIECTB,
peaKuuu cpeasl U
TEMIIEPATyphl Ha
CMEILIEHHE XUMHUYECKOTO
paBHOBECHS
6 HccaenoBarts
Pasaex 6. PacTophi HCTHHHBIEPACTBOPBI €
3aJJaHHbIMH
XapaKTePUCTHKAMU
6.1 | OK 01 ITonsatue o pactBopax | Paznuyars ucTUHHBIE IlItyaupoBanue
OK 02 pacTBOPBI TectupoBanue

BrlnonHeHne npakTHYeCKux
3aJIaHUM

KonTpomnbHas pabota
BrimonHenue 3aganui Ha
muddepeHnranbHOM 3aueTe
(aKx3ameHe)
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Tunbl 0O1EHOYHBIX

Ne OK Mopyas/Pazgen/Tema | Pe3yabTar 00ydeHus .
MeponpusTHH
6.2 | OK 01 Uccnenoanue croiicts | MccnenoBath Gu3nKo- Jlaboparopuas pabota
OK 04 pacTBOpOB XUMUYECKHE CBOMCTBA
UCTHUHHBIX PaCTBOPOB
Il | IIpodeccnonanbHO-OpMEHTHPOBAHHOE COJIePiKaAHMe
7 Paspnen 7. OuenuBartp IItyaupoBanue
Xumus B ObITY H nocjencTBus oObiToBoii | TecrupoBanue
NPOU3BOCTBEHHOM U MPOM3BO/ICTBEHHOM BoinoJiHeHHe MPAKTHYECKUX
AeATeJIbHOCTH AeTeJIbHOCTH 3aaHui
yeJioBeKa YyeJioBeKa ¢ MO3ULUM KonTposbHas paGora
IKOJIOTHYECKOM BrinosiHeHnue 3a1aHNi HA
0e3onacHocTH nuddepeHunanbLHOM 3auere

(3x3ameHe)

OK 01
OK 02
OK 04
OK 07

XuMmus B ObITY U
MIPOU3BOICTBEHHON
NesITENIbHOCTH
qejoBeKa

OneHnBaTh NOCIEACTBUS
OLITOBOM U
MPOU3BOJACTBEHHOMN
JIeSITETLHOCTH YeJIOBEKa
C IIO3UINH
9KOJIOTHYSCKOM
0e30I1aCHOCTH

[lItynupoBanue
TectupoBanue
BrinonHeHNE TPaKTHIECKUX
3aJaHui

Brimongenue 3amanuii Ha
muddepeHInaTbHOM 3a4eTe
(aK3aMeHe)
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