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1. OBIIAS XAPAKTEPUCTHUKA IIPUMEPHOM PABOYEH
MMPOI'PAMMBI OBIIEOBPA3OBATEJIBHOM JTUCHUIIJINHBI
«XHUMMUST»

1.1. MecTo 1MCUMILVIMHBI B CTPYKTYpe o0pa3oBaTeibHOi nporpammsel CITO

PabGouas mnporpamma yudeOHOro mnpeamera «Xumus» pa3zpaboraHa Ha
OCHOBaHUHU TPEOOBAHMIA:
-OI'OC  COO pgns  peanuzanuu  00pa3oBaTeIbHOM TporpaMmbl  (TIpUKa3
Munobpuayku Poccun ot 17.05.2012 No 413 B pen. IlpuxazoB MunoOpHayku
Poccunm ot 29.12.2014 Ne 1645, ot 31.12.2015 Nel578, ot 29.06.2017 Ne 613, ot
234.09.2020 Ne 519, or 11.12. 2020 Ne 712; 30.05.2021, Ne1028 ot 27.12.2023,
Ne93 ot 12.02.2025);
-Konnenmust  mpenonaBanusi  00IMIe00pa30BaTENbHBIX AWCIUILIIAH € y4ETOM
npodeCCUOHATBHON HaTpPaBICHHOCTH nporpaMM  CpEIIHEro
npodeccuoHaIbHOrO 00pa30oBaHUs, peain3yeMblXx Ha 0a3e OCHOBHOTO OOIIEro
obpazoBanus (Pacmopsnkenne MunucreperBa npocsenienus ot 30.04. 2021 r. Ne
P-98);

- [Ipumepnas pabouasi mporpamma 00111€00pa30BaTENIbHON JTUCIUTIIIMHBI

«XUMMUA» nns npodeccHoHaNbHBIX 00pa30BaTEIbHBIX OPTaHU3AIMI YTBEpKICHA
Ha 3acenanun CoBeTa IO OIIGHKE KadyecTBa MPUMEPHBIX PabOYUX MporpamMm
0011e00pa3oBaTeIbHOTO M COLMAIBHO - TYMaHUTApHOTO IIMKJIOB CPEIHETO
npodeccuonanbHoro obpazopanus npu DPI'BOY IO HPIIO mpotokoiioMm
Ne6/2025 ot «18y» ampens 2025 rona

- Tlpukaz Munobpuayku Poccum ot 09.12.2016 N 1569 (pen. ot 03.07.2024)

"O0 yTBepxkIeHHH (eaepalbHOTO TOCYyAapCTBEHHOIO  00pa30BATEIBLHOTO

CTaHaapra cpemHero mpodeccnoHaIbHOro 0bpazoBanms mo mpodeccun 43.01.09

IToBap, xouautep" (3apeructpupoBano B Muniocte Poccum 22.12.2016 N

44898).

VYueOHplil TIpeaMeT «XHUMUS» BXOAUT B 00I1€00pa30BaTECIbHBIN ITUKI, MOMITUKI
€CTECTBEHHO-HAYYHbIE NPEAMEThl U YUTAETCA Ha MEpPBOM Kypce OOydeHwus,

n3ydyaercsHa 0a30BOM ypOBHE



[IpuknagHo¥ MoOIynb BKIOYaeT pazaen &8 «XumMuga B ObITY H
MIPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKa», KOTOPBIM peanusyercs sl BCeX
npodeccuif/cnenuanbHOCTe  METOJIOM — PEIIeHUsT  KEeHCOB, CBSA3AaHHBIX C
AKOJIOTUYECKON  O€30MacHOCTHI0 M OLIEHKOM  MOCHeNCTBUI  OBITOBOM U
MPOU3BOJICTBEHHON  JIESITEILHOCTH, COOTBETCTBYIOIIEH oTpacisaM  Oymyuiein
npo¢eCCUOHANILHON IEATEIbHOCTH 00yYaroIIUXCsl.

1.2. llenu u miaHupyeMble pe3yJbTaThl 0CBOEHUS TUCIIUIINHBI

1.2.1. Hean v 3a7a4u TUCHUILITHHBI

Conepxanue nporpaMmbl 00IIE00pa30BATEILHON TUCIMUIUIMHBL «XHUMUS
HaIPaBJICHO Ha JOCTI)KEHHUE CIEIYIONTUX HeJIei:

- dbopMupoBaHuE CHUCTEMBl XHMHYECKUX 3HAHMM KaK Ba)KHEHIIICH
COCTaBJISIIOINICH €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, B OCHOBE KOTOPOM JiexkKaT
KJIFOUEBBIC TIOHATHSA, (PyHIaMEHTAJIbHBIC 3aKOHBI M TEOPHH XHMHUHU, OCBOCHUE
A3bIKa HAyKH, YCBOCHHWE W TIOHMMaHHWE CYIIHOCTH JOCTYIMHBIX 0000IIeHUM
MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOPHUEN HX PpAa3BUTHUS H
CTaHOBJICHUS;

- dbopMHUpOBaHUE W pa3BUTHE IMPEACTABICHUA O HAYYHBIX METOAaX
MO3HAHUS BEIIECTB M XMMHUYECKHX PEAKIUH, HEOOXOAMMBIX JIsi MPUOOpEeTeHUs
YMEHUU OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUUYECKUX SIBICHUW, UMEIOLIUX
MECTO B IPUPOJE, B MPAKTUUECKOMN U MOBCEIHECBHOMW KU3HU,

- pa3BUTHE YMEHUH © CIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C
HAOMIOZICHHEM U OOBSICHEHHEM XHMHYECKOTO OJKCIIEPUMEHTa, COOJII0ICHUEM
IpaBUJI OE30ITaCHOTO OOpAIEHUS C BEIIICCTBAMH.

3anaun TUCHMILUIMHBI:

1)  chopmupoBath MOHUMaHHE 3aKOHOMEpPHOCTEN MPOTEKAHUS
XUMHUYECKUX TMPOLECCOB U SIBJICHUN B OKPYXKAIOIIEH cpele, a TaKKe MX CBS3b C
LEJIOCTHOW HAYYHON KAPTUHOM MHUPA U APYTUMH €CTECTBECHHBIMU HAYKaAMU;

2)  pa3BUTh YMEHHUSA COCTaBIATH (OPMYJBI  HEOPTaHWYECKUX U
OpraHUYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX PEAKIUMN, OOBSICHATh UX CMBICI,

WHTEPNPETUPOBATH PE3YIbTATHI XUMUYECKHUX IKCIIEPUMEHTOB,



3)  chopMHpOBAaTH HAaBBIKA TPOBEICHUS MPOCTCHIINX XUMHYECKUX
AKCIIEPUMEHTANIBHBIX HCCIEJOBAaHUN C COONIOACHHEM TMpaBuil 0O€30MacHOro
oOpallieHusl ¢ BeIIeCTBaMH U JIabOpaTOpHBIM 000PYI0BaHUEM;

4)  pa3BUTh YMCHHS HAXOJIWUTh, AaHAJIM3UPOBATH W UCIOJB30BaTh
UHPOPMAIIMIO XUMHUYECKOTO XapakTepa W3 pPa3IW4YHBIX HHPOPMAIIMOHHBIX
MCTOYHHUKOB, BKJIIOUAsl YUSOHYIO TUTEpaTypy, HaydyHbIe MyOIHKaAIlMd U WHTEPHET-
peCypCHI;

5)  cdopmupoBaTh yYMEHHS MPOTHO3UPOBATH IOCICACTBHS  CBOCH
JCATEIBPHOCTH W XUMHYCCKUX TIPHUPOJHBIX, OBITOBBIX W TIPOU3BOJICTBCHHBIX
IPOIIECCOB, YUUTHIBAst BO3MOXKHBIE DKOJIOTHYECKUE M COIUAIbHEIC BO3ICHCTBUS;

6) cdopmMHupOBaTH MOHMMAHUE 3HAYMMOCTH JAOCTIIKECHHA XHMHUYECKOM
HayKH W TEXHOJOTHH JJI1 Pa3BUTHS COIMAIBLHOW M MPOU3BOJCTBEHHOU Cdep C
YMEHHEM TPUBOIUTH IPUMEPHI UX PUMEHCHHS B Pa3JIMYHBIX chepax KU3HH.

1.2.2. Tlnanupyemble pe3yJbTaTbl OCBOEHHS 001e00pa3oBaATEIbLHOM
aucuMILIAHBI B c00TBeTCcTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco6oe 3HaueHue 061e00pa3oBaTelibHas TUCIUILIMHA « XUMUS UMEET MPU
dopmupoBanun u paszsutun OK 01; OK 02; OK 04; OK 07 wu IIK,
MpEeICTaBICHHBIX B AKTyJIM3UPOBAHHBIX OIr'oC CIIO 10

npodeccrun/crenuaibHOCTH.



Koa n
HAHMEHOBaHMHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHTHUIIJIMHBI

I[chmmnnapnble

OK 01. Berbupatp
CTIOCOOBI pelICHUS
3amad
npodeccCuoHaIbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

Oo6uue
JInyHOCTHBIE pe3yabTaThl [0JKHBI OTPaXKaTh B
YacTu:
TPYAOBOr0 BOCIIUTAHMA:
— TOTOBHOCTH K TPydy, OCO3HAaHHE  IIEHHOCTH
MacTepCTBa, TPYI0JIIO0UE;
— TOTOBHOCTH K aKTUBHOU ACATCIIBHOCTHU

TEXHOJOTHYECKOW M COLUMAIBHOW HANpPaBJICHHOCTH,
CIOCOOHOCTh ~ MHHIIMMPOBATh,  IUTAHUPOBATH |
CaMOCTOSITEILHO BBITIOJIHATH TAKYIO JEATEIbHOCTD;

— WHTEpeC K paznuyHbiM cdepam mnpodeccnoHanTbHON

NeSITEIbHOCTH.
MeTtanpeaMeTHbIe pe3yJdbTaThl T10/KHbI OTPAKATh:
OBJiageHue YHUBEPCAJIbHBIMU Y4eOHbIMU

NMO3HABATEJIbHBIMU JA€HCTBUAMM:

a) 0a30BbIe JIOrHYeCcKHe IeiicTBUA.

—  CaMOCTOSITEIIBHO (JOPMYJIUPOBATh M aKTyaJIU3UPOBATh
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATh  CYIIGCTBCHHBIA  MPU3HAK WM
OCHOBaHHUSI JUIsi CpaBHEHMS, KiIacCUPUKAIUU U
000011IeHN;

—  OmIpenensiTh 1eu NESTEHHOCTH,
rapamMeTpbl U KpUTEPUHU UX TIOCTHIKCHUS;

— BBISABIIATH 3aKOHOMEPHOCTH HM TPOTUBOPEYHUS B
paccMaTpUBaeMBbIX SIBJICHUSX;

— BHOCHUTb KOPPEKTHUBBI B JICATCIBHOCTH, OIICHHBATh
COOTBETCTBUE PE3YIHTATOB IIEJISIM, OLIEHUBATh PUCKU
MOCJIE/ICTBUM JEATEIbHOCTH.

0) 0azoBbIe HCCIeN0BATENbCKHE eCTBHS:

— BIAJAeTh HaBBIKAMH Y4eOHO-HCCIEI0BATENbCKOW U
MIPOEKTHON JESITeNFHOCTH, HABBIKAMHU pa3pelIeHUs

3aJ1aBaTb

JCOMIUIMHAPHBIE Pe3yJIbTAThI 10JKHBI 0TPAXKATH:

IIP6 01. chopMupOBaHHOCTH MPEACTABICHUN: O XMMHUYECKOMH
COCTAaBIISIONICH E€CTECTBCHHOHAYYHON KapTHHBI MHpPA, POJIU
XAMHUHM B TI0O3HAHWUW SIBJICHHUNA TPHUPOJBI, B (HOPMUPOBAHUH
MBIIIJICHASI W KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATBHOU
TPAMOTHOCTH, HEOOXOTUMOM JIIi PEIICHUS MPAKTUICCKHIX
3a/1a4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JIOPOBBIO U TIPUPOJTHOM CpeJie;

IIP6 02. BrageHue CHUCTEMON XMMHUYECKUX 3HAHWH, KOTOpas
BKIJIIOYACT:  OCHOBOIIOJIATAIOIIME  TOHATHSA  (XUMHYECKUN
JJIEMEHT, aTOM, DJJIEKTPOHHas o00ojl0ouka artoma, s-, p-, O-
AJICKTPOHHBIC OPOUTATIM aTOMOB, HOH, MOJICKYJIa, BAJICHTHOCTD,
ANEKTPOOTPULIATENILHOCTD, CTENEHb OKHCICHUS, XHUMHUYEcKas
CBA3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIepOIHbIN
ckener, (¢yHKIMOHaJbHAs TpYINNa, paguKkai, H30oMepus,
U30MEpPbI, TOMOJIOTUYECKUH psi, TOMOJOTH, YIJIEBOIOPOIbI,
KHUCJIOPOJI- M a30TCOAEpXkallhe COCTUHEHHs, OUOJIOrHYecKu
aKTHBHBIC BelIecTBa (YIJIEBOJbI, JKUPBI, OCJIKH), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISPHbBIE
COCIMHEHUS, KPUCTAIJIMYECKas pPELIeTKa, THIbl XUMHUYECKHX

peaxiuit (OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHAOTEPMHUYECKHE, PEaKIHMH HOHHOTO OOMEHa), pacTBOp,
JJEKTPOJIHTHI, HERJIEKTPOJIUTHI, ANEKTPOJIUTHYECKAS
TUCCOLIMAINS,  OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh

XUMUYECKON PEaKIUHU, XMMHYECKOE PaBHOBECHE), TECOPUU H
3aKOHBI  (TEOPHS XHMHYECKOTO CTPOCHHS OPTaHUYECKUX
BeniectB  A.M. bByriepoBa, TEOpHs DIIEKTPOJIUTHYECKON
Juccouuranuy, nepuoanueckui 3akol .M. MenneneeBa, 3akoH
COXpaHEHHUs MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHH, (PAKTONOTHYECKHE CBEACHUS O CBOWMCTBAX, COCTAaBe,




npooem;

BBISIBJIATDH MMPUYUHHO-CJICACTBCHHBIC CBA3U u
AKTyaJIM3UpOBAaTh 3a/avdy, BBIABUI'aTb THUIIOTC3Yy €€
pelICHMA, HAXOAUTb apryMCHTBI IJid A0Ka3aTCJIbCTBA
CBOMX YTBEP)KJIEHHH, 3aJaBaTb IapaMeTpsl U
KPUTEPUU PELICHNUS,

AHAJIM3UPOBATH IMOJYYCHHBIC B XOJC PCHICHUA 3aa4n
PE3YyIbTATHI, KPHUTHYCCKU OILICHUBATh ux
JOCTOBEPHOCTh, TPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSX;

YMETb MNEPCHOCUTHL 3HAaHWA B IIO3HABATCIBHYIO U
MPAKTUYECKYIO O0JIACTH KU3HEAEATSILHOCTH.

NOJy4eHUH ¢ 0e30MacCHOM HCIOJIb30BAaHUHM  BaKHEHUIIHX
HEOPraHMYECKUX M OpPraHu4YecKUX BELIECTB B ObITY U
IIPAKTUYECKOH AEATEIbHOCTU YEJIOBEKA;

ITP6 03. chpopMupOBaHHOCTh YMEHUI BBISBIATH XapaKT€pHbIE
IPU3HAKA M B3aUMOCBSI3b W3YUEHHBIX NOHSITUM, HPUMEHATH
COOTBETCTBYIOILIME TOHATUS IPU OINUCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKMX M OpPraHMYeCKHX BEIIECTB U MX
IIPEBPALICHU; BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
HNOHATUSIMHA U TIPEJCTABICHUSAMU APYIUX €CTECTBEHHOHAYYHBIX
IPEIMETOB;

NP6 04. cpopMUpPOBAaHHOCTL YMEHHMM  HCIOJB30BaTh
HAaUMEHOBAHMSI XUMHUYECKUX COEIUHEHUN MEeXITyHapOJaHOIO
COI03a TEOPETUYECKON M NPUKIATHON XMMHHM U TPUBUAJIbHBIC
Ha3BaHMs BAKHEHMIINX BEIIECTB (3TUJICH, alleTUJICH, TIIMIEPUH,
dbenon, Gopmanbaerun, yKCycHass KUCJIOTA, TIUIMH, YrapHBIN
ra3, yrjieKuclblii ra3, aMMHakK, raiieHas H3BeCTb, HETalleHas
U3BECTh, NMHTHEBAsl COJAa U JAPYIHX), COCTABIATH (OPMYIIbI
HEOPraHWYECKNX M OPraHWYECKUX BEINECTB, ypPaBHEHUS
XUMUYECKUX peaKlHi, OOBSCHATh MX CMBICI; MOATBEPKIAThH
XapaKTepHbIE XMMHYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOIIMMH JKCIEPUMEHTAMU U 3aIIUCSIMH ypaBHEHUUI
XMMHYECKHUX PEaKIIN;

IIP6 05. chopMuUpPOBAaHHOCTH YMEHHH  YCTaHaBIIUBAaTh
IIPUHAUICKHOCTD U3YyYEHHBIX HEOPraHUYECKUX "
OpPraHMYECKUX BEIIECTB K ONPEACICHHBIM KJIacCcaM U IpyIIaM
COCIIMHEHUM, XapaKTEpHU30BaTb HUX COCTaB M BaXKHEHIINE
CBONMCTBAa;  ONpENEnATh  BUABl  XUMHMUYECKHUX  CBs3eH
(KOBaJIeHTHAsi, MOHHAs, METAJUINYecKas, BOJOPOJAHAs), THIIbI
KPUCTANIMYECKUX PEIIETOK BELIeCTB; KJIacCU(UIMPOBATH
XMMHYECKHUE PEAKIIUY;

ITP6 07. chopMHPOBAHHOCTh YMEHUH MPOBOJUTH PACUETHl IO
XUMHUYECKUM (popMysiaM M ypaBHEHUSM XMMHUYECKHX PEeaKIUi
C HCIOJIb30BaHUEM (DU3MYECKUX BEJIMYMH, XapaKTEePHU3YIOLINX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa




(HopMaJIbHBIE ~ yCJIOBHUSI) Ta30B, KOJIMYECTBA  BEIECTBA;
HCII0JIb30BATh CUCTCMHBIC XMMHWYCCKHUC 3HAHUA A NPUHATUA
pGIHGHI/If/'I B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C
BCIICCTBAMU U UX ITPUMCHCHHUCM.

OK 02. Ucnoap3oBaTh
COBPEMEHHBIE
CpEeICTBa MOUCKa,
aHayn3a u
WHTEPIpPETAINN
nHpopmMaluu u
nH(pOpMaLOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npohecCHoHaATBHOM
NeSITeNIbHOCTH

yacTu:

JInyHOCTHBIE pe3yabTaThl [J0JKHBI OTPaXKaTh B
LHEeHHOCTH HAYYHOI0 MO3HAHHUS:
c(OpMHUPOBAHHOCTh MHPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAayKd U  OOILIECTBEHHOW IPaKTHKH,
OCHOBAHHOTO Ha Jaore KYJBTYP,

CIOCOOCTBYIOIIETO OCO3HAHWIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHWE SA3BIKOBOM M  YHUTATEIbCKOU
KyJIbTYpbl KaK CpEACTBA B3aMMOJECHCTBUS MEXKIY
JIFOIbMU U TIO3HAHUS MUPA.

MeTanpeaMeTHbIe Pe3yabTAThl 10JKHBI OTPAKATH:

OsBJiaanenue

YHHUBeEpPCAJbHBIMU Y4eOHBIMU

NMO3HABATEJIbHbIMH el CTBUAMM:
B) padora ¢ ungopmanueii:

BJIAJCTh HABBIKAMH NOJy4eHHs HHOpMAIUU U3
UCTOYHHKOB  pa3HBIX  THIIOB,  CAMOCTOSATEILHO
OCYIIECTBIIATh TOWCK, AHAJIM3, CHUCTEMATH3AIMI0 U
MHTEPIIPETANI0 WHPOPMAMK PA3IUYHBIX BHJIOB U
(bopM IpeACTaBICHHUS;

CO3J1aBaTh TEKCTHl B PA3IMYHBIX (OpMATaxX C yU4EeTOM
Ha3HayeHUs: MHOOPMALUHK W IEJIEeBOH ayAUTOPHH,
BBIOMpas ONTUMAJbHYIO (OPMY MpPEICTaBICHUS U
BU3YyaIN3aIIH;

OLICHUBATh JOCTOBEPHOCTb,
uHpoOpMallUK, €€ COOTBETCTBHE
MOPaJIbHO-3THYECKUM HOpMaM;
BJIaJIeTh HaBbIKAMHM pAclO3HaBaHMUA W 3alUTHI
uHpopmanuy, HWHPOPMAMOHHOM  0€30MacHOCTH

JJCTUTUMHOCTD
IMpaBOBBIM n

JMcuuniInHapHble (NMpeAMeTHBIE) Pe3yabTaTbl M J0JIKHBI
OTpakKaTh:

ITP6 06. BianeHuEe OCHOBHBIMU METOJIaMU HAYYHOTO [TO3HAHUS
BEIIECTB M XUMUYECKUX SBJIECHUU (HAONIOJCHHE, U3MEpPEHUE,
AKCIEPUMEHT, MOJIETUPOBAHUE);

ITP6 07. cpopMupoOBaHHOCTh YMEHUH NMPOBOJUTH pacueThl MO
XUMAYECKHM (OpMyZiaM U ypaBHEHHSIM XUMHUYECKHX PEaKIIHi
C HUCHOJIb30BaHUEM (M3UYECKUX BEJIMYHMH, XapaKTepU3YIOIINX
BEUIECTBA C KOJMYECTBEHHON CTOPOHBI: Macchl, 0o0beMa
(HopMmallbHbIE ~ YCJIOBHUSI) Ta30B, KOJIMYECTBA  BEIECTBA;
UCTIOJIb30BaTh CUCTEMHBIC XUMHUYECKUE 3HAHUS UISl TIPHHSTHUS
pelIeHHi B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUsX, CBA3aHHBIX C
BEIIECTBAMU U UX IIPUMEHEHUEM;

IIP6 08. cdhopmupoBaHHOCTP YMEHUW TUIAHHPOBATH U
BBIMOJIHAT ~ XMMMUYECKMH  SKCHEpUMEHT  (TpeBpalleHus
OpPraHMYECKUX BEIECTB IPU HarpeBaHUU, MOTy4YEHUE 3TUIICHA

U U3Y4YCHHE €ro CBOMCTB, KauyeCTBEHHbIE pEaKIUU Ha
anbJerubl, KpaxMmaa, YKCYCHYIO KHUCIOTY; JAeHaTypauus
OEKOB MpU  HArpeBaHWHM, IBETHbIE pEaKUUH OEJIKOB;

MPOBOAMUTH PEAKIMH HOHHOTO OOMEHa, OMPENeNATh Cpedy
BOJHBIX pAcCTBOPOB, KadeCTBEHHbIE pEaKIUH Ha Cyibdar-,
KapOoHAT- U XJIOPUJ-aHHOHBI, HA KAaTHOH aMMOHHS; peniaTh
SKCIEPUMEHTaIbHbIE 3aladyu 1o TeMaMm "Metamisl" U
"Hemeramasl"') B COOTBETCTBHMM C TMPaBWIAMH TEXHHKHU
0e30macHOCTH  MpU  OOpalieHuH ¢ BEHIeCTBAMU U
1ab0paTopHBIM  000PYAOBAHUEM; MPEACTABIATh PE3YAbTATHI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakuuii u (GopMynupoBaTh BBIBOIBI Ha
OCHOBE 3THX PE3YJIbTATOB;

mP6 09. cdopMHUPOBAaHHOCTH

YMCHUA AHAJIIU3UPOBATH




JIUYHOCTHU.

XAMHUYECKYI0  MHPOpMAIIMIO, TMOIy4aeMyl M3  Pa3HBIX
HUCTOYHUKOB (CpeACTB MaccoBoi mHpopmanuu, cetb MHTEepHET

U IpyTrue).

OK 04. DddexrrBHO
B3aUMOJICHCTBOBATh U
paboTtath B
KOJIJICKTUBE U
KOMaHjie

JIMYHOCTHBIE Pe3yJbTAThI

YacTu:

rPasKJAaHCKOT0 BOCIIMTAHUS:

— TOTOBHOCTHh BCCTH COBMCCTHYIO JCATCIIBHOCTh B
WHTEpecax rpakIaHCKOTO OOIIECTBa;

— YyMEHHE  B3aUMOJCHCTBOBATH C  COIMAIBHBIMU
I/IHCTI/ITYTaMI/I B COOTBCTCTBHUHU C HX (bYHKIII/ISIMI/I nu
Ha3HAUCHHEM.

MertanpeaMeTHbIe pe3yJIbTaThl J0JKHbI OTPAKATh:

OBJIaIleHI/Ie yHI/IBepcaJIbelMH KOMMyHHKaTI/IBHI)IMI/I

JeHCTBUSAMMU:

0) coBMecTHAas 1esITeJIbHOCTD.

— IIOHHMAaTh u HCIOJIb30BAaTh MIPEUMYIIECTBA
KOMaHJHOW W MHIUBUIyaTbHON PaOOTHI;

— TpUHUMATh  [EJIM  COBMECTHOM  JICATEIIbHOCTH,
OpPraHU30BBIBaTh U KOOPAUHUPOBATH JIEHCTBHS 10 €€
JIOCTHIKEHMIO: COCTAaBJIATH IUIaH JIEVCTBUH,
pacmpenensiaTh poJii ¢ Yy4eTOM MHEHHH YYaCTHHKOB
00CYX/1aTh pe3yIbTaThl COBMECTHOW pPaOOTHI.

OBjaiecHHe  YHMBEPCAJbHBIMH  PeryJsiTUBHBIMH

JelCTBUSIMU:

r) IPUHATHE Ce0s1 M APYTUX JIJeH:

— TMPUHUMATh MOTHUBBI M apTYMEHTBI IPYTHX JIIOAEH MPU
aHaJlu3e pe3yabTaTOB AEATEIbHOCTH;

— TpU3HaBaTh CBOE MpPaBO M NPaBO JAPYruX JIIOJEH Ha
OIIIMOKU,

— pa3BUBaTh CHOCOOHOCTH MOHUMAaTh MHUP C TO3UIUU
JPYroro 4ejoBeKa.

AOJIKHBI OTpPpakaTb B

I[ncunnnnnapﬂme (l'[pe)lMeTl—[l)Ie) pe3yjbTaTrbl U H0JKHbI

0TpasKaTh:
NP6 08. cdopmupoBaHHOCTH YMEHUM TUIAHHUPOBATH U
BBITIOJTHATh ~ XUMUYECKHH  JKCIIEpUMEHT  (TpeBparieHus

OpraHn4YeCKUX BCIICCTB IMPU HArp€BaHWH, IMOJYUCHUC OTUJICHA

W W3yYCHHE €ro CBOWMCTB, KadyeCTBEHHBIC pEAKIMU Ha
alMBACTUIIBI, KpaxMal, VYKCYCHYIO KHCIOTY; JI€HaTypaIus
OCIKOB TMpW HArpeBaHWW, IIBETHBIE pPEAKIUU  OEJIKOB;

MPOBOJIUTh PEAKIIMd HOHHOTO OOMEHa, OMpEeNeNsITh Cpexy
BOJHBIX pAacTBOPOB, KadeCTBEHHbIE pEaKIUH Ha Cynbdar-,
KapOoHAT- U XJIOPUJ-aHHOHBL, HA KaTHOH aMMOHHUS; pellaTh
SKCIEPUMEHTAIbHBIE 3aJadyd 1o TeMam "Mertamnel" H
"Hemeramnsl") B COOTBETCTBMM C TMPaBWIAMH TEXHHUKHU
0e30macHOCTH  Tpu  OOpalieHMd €  BEIIECTBAMH |
1ab0paTopHBIM  000PYAOBAHUEM; MPEACTABIATh PE3YJAbTAThI
XMUMHUYECKOTO JKCIepuMeHTa B (opMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuii 1 (GopMynupoBaTh BBIBOJBI Ha
OCHOBE ATHX PE3yIbTaTOB.




OK 07.
CopeilicTBoBaTh
COXpaHEHHIO
OKpYKalollel Cpebl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUsI 00
M3MEHEHHNH KJIMMAaTa,
TIPUHITATIBI
OEepeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYaHBIX
CUTYaIHsIX

JInuyHOCTHBIE pe3yabTaThl [J0JKHBI OTPAXkaTh B

YacTH:

JKO0JIOTHYeCKOI0 BOCIIMTAHMSA:

— c(hOpPMHUPOBAHHOCTh  JKOJOTHMYECKOW  KYIBTYPHI,
[IOHUMaHWE BIUSHUSA  COLMAIBLHO-3KOHOMHYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON M COLMATBHOU
cpensl, OCO3HAHHE  IJIO0AJLHOTO  XapakTepa
9KOJIOTUUYECKHUX TTPOOIIEM;

— IUIAHUPOBAHME W  OCYIIECTBICHUE JIEWCTBUM B

OKpYXarollled Cpele Ha OCHOBE 3HAHMA Lelel
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA,

AKTUBHOE HEMPUATHE JEHCTBUH, MPUHOCSIINX BPEN
OKpYKarollen cpene;

yMEHUE IIPOTHO3UPOBATH

JKOJIOTUYECKHE  IOCIIEJICTBUS
JNENUCTBUMN, TPEAOTBPALIATh UX.

HeOIaronpusiTHbIE
peINPUHIMAEMBIX

MeTanpeaMeTHbIe Pe3yabTAThl 10JKHBI OTPAKATH:

OsBJianenue

YHHUBepPCAJbHBIMU Y4eOHBIMU

NMO3HABATEJIbHbIMH el CTBUAMM:
B) padora ¢ undgopmanueii:

HCIIOJIb30BAaTh  CpPeICTBA  HMH(DOPMALMOHHBIX  H
KOMMYHHMKAITMOHHBIX ~ TEXHOJOTMH B  PEIICHHH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHU3aIMOHHBIX 3a1a4 c COOIIOICHUEM
TpeOOBAaHUN HPrOHOMHUKH, TEXHUKH OE30TaCHOCTH,
THUTHUEHBI,  PECypcOCOCpPEe)KEHHs,  MPAaBOBBIX U
STUYECKUX HOPM, HOPM HHGOPMAITMOHHON
0€30I1aCHOCTH.

JucuunjinHapHble (MpeaAMeTHbIE) Pe3yJbTAThl U 10JKHbBI
OTPakKATH:

IIP6 01. chopMUPOBAaHHOCTH MPEACTABICHUN: O XMMHYECKOM
COCTaBJAIIOIIEH €CTECTBEHHOHAYYHOW KapTHHBI MHpA, pPOJIHU
XAMHUHM B TIO3HAHWUW SIBJICHUW TPUPOJIBI, B (HOPMHUPOBAHHUU
MBIIUICHUSI W KYJAbTYPbl JIMYHOCTH, €€ (YHKIHOHAIBHOMN
rPAaMOTHOCTH, HEOOXOJUMOW JJIsi pEelIeHUs MPaKTUYECKUX
3a/1a4 U IKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY
3I0pOBBIO U IIPUPOIHOM Cpelie;

IIP6 10. cdopMUpPOBAaHHOCTH, YMEHHH COOMIOAATH MpaBUiia
HKOJIOTMYECKH  1IeJIeCOO0pa3HOro TOBeIeHuss B ObITY U
TPYIOBOM JEATEIBHOCTH B LEAX COXPAHEHUS CBOETO 3/I0POBbS
U OKpYXarouled NPUPOAHONW CpEeIpl; YUUTHIBATh ONACHOCTh
BO3JICUCTBUSl HA KUBBIE OPTraHU3MBbI OIPENEICHHBIX BEIECTB,
MOHUMAsi CMBICJI TIOKa3aTens MPeAesIbHOM  JOMyCTUMOM
KOHIICHTPALUU.

IIK 3.3. BeiOupats u
00pabaThIBaTh
KauyeCTBEHHOE ChIPhE
JUIS IPUTOTOBIICHUS
MUIIHA ¥ HAITUTKOB
CpEIHEN CI0KHOCTH C




Y4ETOM UX
SHEPreTHUYECKON
LICHHOCTH.

IIK 3.6. 'oToBUTH
ITOMEILEHUE ISt
npreMa IHIIIy,
CEPBHUPOBATH CTOJL.




2. CTPYKTYPA U COJEPXKAHHUE OBIIEOBPA3OBATEJBHOM
JANCIUIIJIMHBI «XUMMWUSA»

2.1. O0bemM TUCHMILIMHBI M BUABI Y4eOHOH padoThI

. O0bem B

Bua yueoHoii paboTbl
yacax

O0bém o0pa3oBaTeIbHON NMPOrpaMMbl JHCIUILNINHBI 72
Conep:xkaHue y4eOHOT0 MaTepuaja 62
BT. U..
TEOPETUUYCCKUE 3aHSATHS 26
MPAKTUYECKHUE 3aHATHS 36
IIpo¢deccnoHaIbHO OPHEHTHPOBAHHOE COECPKAHUE (COIePKAHUE 3
NPHUKJIATHOT0 MOAYJIA)
BT. U..
TEOPETHUYECKUE 3aHITHUS 4
MPAKTUYECKHUE 3aHATHS 4
IIpomexyTounas arrectauus (IuddepeHIMPOBAHHBIN 3a4eT) 2




2.2. TeMaTH4eCKHH IJIAH U COAEP/KaHUE IMCUUIIMHBI

HaunmenoBanme Conepxanue yueOHOro Marepuajia (OCHOBHOE U PO ecCHOHAIBLHO OPUEHTHPOBAHHOE), O0bém | @opmupyembie
pa3iesoB U TeM JabopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOIYJIb 4YacoB | KOMIETEHIUH
1 2 3 4
Coaep:kaHue y4eOHOTro MaTepuaja 62
Paznen 1. TeopeTnueckue 0CHOBbI XUMHH 16
Tema 1.1. CojaepikaHue yueOHOr0 MaTepuajia 2 OK 01
OcHoBHBIE XUMHUYECKUH AeMEeHT. AToM. SIIpo aTtoMa, U30TOMBI. DJIEKTPOHHAsA 000J0UKa. DHEPreTUUECKHe
XMMUYECKHE [OHATHS |ypOBHH, MOJAYPOBHH. ATOMHBIE opOWTand, S-, P-, d- smemMeHTh. OCOOCHHOCTH pacrpe/Ie/iCHuUs 1
U 3aKOHBI, CTPOEHHE |JIEKTPOHOB MO OPOUTANIAIM B aTOMax AJIEMEHTOB IMEPBBIX UYETHIPEX IMEPUOIOB. DJIEKTPOHHAS
aTOMOB  XUMHUYECKHX |KoH(UTyparus aToMOB. OCHOBHBIC XUMHUYECKUE 3aKOHBI
JJIEMEHTOB IIpakTH4yecKkHe 3aHATHSA
[Ipaktuueckass padota Nel. «OcHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHMHUU W PaCUEThl TIO
YpaBHEHUSAM XUMUUYECKUX PEAKITUI».
OTHOCHUTENBHBIE aTOMHAsT M MOJICKYJsApHass Macchl. MonsipHas Macca. KonwmdecTBo BemiecTsa. 1
MaccoBas ng0is BemecTBa. 3akoH ABoraapo. MousipHbiii 00beM ra3oB. OTHOCHTENbHAS
IJIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSM XMMHUYECKUX PEaKLUN C HMCIOJIb30BAHUEM MacCOBOM
JIOJIA BEIIeCTBa, 00beMa (HOpMaIbHBIC YCIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Coaep:xaHue y4eOHOro Marepuaja 2 OK 01
[lepuoauueckuii IIpakTnuyeckne 3aHATHS OK 02
3aKOH U |[IpakTdeckas padora Ne2. «M3ydeHne nepuoaMdecKuX 3aKOHOMEPHOCTEH U MX B3aUMOCBSI3H CO IIK 3.3
[lepuoanueckas CTPOEHUEM aTOMOB.
cucrteMa xuMmu4eckux |[lepuommyeckas cucreMa xumudeckux siaeMeHToB [[.M. MenneneeBa. CBsA3b NEPHOIUYECKOTO
snementoB  JI. . |3akoHa u [leprHoandeckoil CHCTEMBI XUMHUYECKHX DJIEMEHTOB C COBPEMEHHOU TEOPHUEH CTPOCHHUS
MenzeneeBa, ux CBsi3b |aTOMOB. 3aKOHOMEPHOCTH H3MEHECHHUS CBOWCTB XHMHYECKHMX JJIEMEHTOB, 00pa3yeMbIX HMH
c COBPEMECHHOM |IPOCTBIX M CJOXHBIX BEHICCTB IO IpylnaM H repuojaam Ilepuoanueckoil cuCTeMbl. 3HauCHUE 2
TeopHen CTPOCHHS |TIEpUOAMYECKOTO 3aKOHA U CUCTeMbl XuMHuUeckux sneMeHToB JI.MI. MenpeneeBa B pa3BUTHUU
aTOMOB

HayKH.
VYcTaHOBIIEHHE CBSA3M MEXKIY CTPOCHHEM aTOMOB XUMHYECKHX IEMEHTOB U NEPHOAMYECKUM
U3MEHEHHEM CBOMCTB XMMHUYECKUX DJIEMEHTOB U X COCAMHEHUN B COOTBETCTBUHU C IOJIOKEHUEM
[leproguueckoii cucreMbl. PemieHne NmpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
XapakTepU3alul0 XUMHUYECKHX 3JIeMeHTOB «MeTauindeckue / HeMeTalIn4ecKue CBOMCTBa
XMMHMUYECKHUX DJJIEMEHTOB B COOTBETCTBHMM C MX D3JEKTPOHHBIM CTPOCHHUEM M IIOJIOKEHHEM B




IIEPUOANYECKON CUCTEME XMMUYECKUX d1eMeHToB [[.M. Menneneesa»

Tema 1.3.

Ctpoenue  BemiecTBa
u pupoa
XUMHUYECKONW  CBS3HU.
Mmuoroo6pasue
BEIIIECTB

Conepxxanue yueOHOro Marepuasa

Crpoenue BeniecTBa. XuMu4eckas CBs3b. Busibl xXuMuueckoil cBsi3u (KOBaJIEHTHAsl HEMOJSpHAS U
MOJISIpHAsi, WMOHHAS, MeTauThdeckas). MexaHu3Mbl 00pa30BaHHUS KOBAJICHTHOW XUMUYCCKOM
cBA3M  (OOMEHHBIH UM  JIOHOPHO-aKLENTOpHbI). Bogoponnas  cBs3b.  BaneHTHOCTb.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI M aHHOHBI

HpaKTuquKue 3aHATUSA

[IpaxTueckas padota Ne3. «CtpoeHue BeliecTBa U MpUpoia XUMUUECKOHN CBSI3U».
JleMoHcTpamst MoJiened KpHCTAUIMYECKHX PEHIeTOK: HOHHOM (XJIOpHA HATpHsi), aTOMHOU
(rpadut m anmasz), MOJEKYISIPHOW (YIIEKUCTBIN Ta3, MOJ), METAJUTMYECKOW (HATpHil, MarHUu,
Menp). Pemrenne mpakTHUeCKHX 3alaHWl HAa COCTABIICHHE 3JIEKTPOHHO-Tpadudeckux (Gopmys
aneMeHToB |—4 neprooB

OK 01

Tema 1.4.
Knaccudukanus,

i HOMEHKJIaTypa
HEOPraHMYeCKUX
BEIIECTB

Copep:xaHue y4eOHOro marepuasa

Knaccudukanus Heopranuueckux BeuiectB. Homenknarypa HeopraHu4eckux BemecTB (OKCHIbI,
TUAPOKCUBI, KHUCIOTHI, COJH). BemiecTBa MOJEKYASPHOTO U HEMOJIEKYJISIPHOTO CTPOSHUSI.
ArperaTtHble COCTOSIHUSA BemecTBa. Kpucramumueckue u amopdHbIe BemecTBa. 3aKoH
MOCTOSIHCTBA COCTaBa BeIIeCTBA. THUIBI KPUCTAIUIMUECKUX PEIIETOK (aTOMHAas, MOJEKYJSpHas,
MOHHasl, MeTaJJIn4yecKasi). 3aBUCMMOCTb CBOICTBA BEIIECTB OT TUNA KPUCTATUINYECKON PEIIETKH

IIpakTHYecKkue 3aHATHS

[TpakTuueckas padota Ned. «HomeHKIaTypa HEOPraHUYECKUX BEIIECTBY.

Pemenne npaktuyeckux 3agaHuii mo kiaccupukaluy, HOMEHKIAType U XUMHUYEeCKUM (popmyaam
HEOPraHMYECKHUX BEIEeCTB Ppa3JIMYHbIX KIACcCOB (yrapHbIii ras, YIJIEKUCIBI Ta3, aMMUaK,
raiieHas W3BeCTb, HeETralleHas HW3BECTb, MUThEBAs COJa M JPYTHUX): HAa3BAaHUS BEIIECTB IIO
mexayHapoanoii (MIOITAK) wnu TpuBHManbHOW HOMEHKIATYpE W COCTaBlieHHE (OPMYIIBI
XMMHUYECKUX BEIIECTB, OMpENeICHne MPHHAUIeKHOCTH K Kiaccy. [louck wuHbopmanuu mo
Ha3BaHMAM, HUACHTU(UKATOpaM, CTPYKTYPHBIM (hopmynaM. AHaNU3 XUMUYECKOW HMH(POpMAIHH,
MOJIy4aeMoil M3 pa3HbIX HCTOYHHKOB (CpeAcTB MaccoBoil uHpopMmaiuu, cetb HHTepHET u

Apyrue)

OK 01
OK 02

Tema 1.5.
Turner XUMHUYECKUX
peakuun

Conepxanue yueOHOro Marepuasia

XuMHu4deckas pcaKkuus. Knaccn(pm(aum{ XUMHNYCCKHUX peaKI_lI/Iﬁ B HEOpPr aHUYEeCKON |
OpraHquCKOﬁ XUMHUU. 3aKOHBI COXpaHCHHUA MaCChbl BCIHICCTBA, COXPAHCHUA U IIPCBPALICHHA

OK 01




SHEPTrUM MPU XUMUYECKUX peakuusix. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE Peakiuu (ypaBHEHUS
OKHCIICHUS-BOCCTAHOBJICHUS,  CTE€NEHb  OKUCJIEHUSA, OKHCIHUTEIb WU  BOCCTAHOBUTEID,
OKHCJIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKLIMU B MPHUPOJE, MNPOU3BOJCTBEHHBIX IMPOLECCAX U
KHU3HEICATCILHOCTH OPraHU3MOB)

Tema 1.6.

CKOpOCTh XUMHUYECKUX
peakuuii. XUMHUYECKOE
paBHOBECHE

Conepxxanue yueOHOro Marepuasa

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3IMYHBIX (AKTOPOB: MPHUPOIBI PEarHpPyIOLINX
BEIIECTB, KOHLEHTPALUHU DPEArUpyIOIIMX BEIIECTB, TEMIEPATyphl U IUIOIIATU PEAKIMOHHOU
noBepxHocTU. TemnoBble 3PPEKTH XUMUYECKUX PEAKIHMI: 9K30- U SHAOTEPMHUECKUE PEaKIUH.
OOpatumble peakuuu. XuMHYecKoe paBHOBecue. @DakTophl, BIUSIOUIME Ha COCTOSHUE
XMMHYECKOTO paBHOBECHs (KOHLIEHTpAllUs pEeareéHTOB WM MPOJYKTOB pEakIUH, JaBJIECHUE,
temneparypa). [lpunnun Jle Hlatense

IIpakTuyeckue 3aHATHS

[IpakTnueckas pabGota Ne5. «BnusHHME pa3Iu4HBIX (PAKTOPOB Ha CKOPOCTh XUMHYECKON
peaxum».

Pemenne mnpakTHUKO-OPUEHTUPOBAHHBIX 3a/JlaHUM Ha aHaiu3 (PAKTOpOB, BIHAIOLIUX Ha
W3MEHEHNE CKOPOCTH XUMHUYECKON peaKkIUu. 3aBUCUMOCTb CKOPOCTH XMMHYECKOM pEaKIMH OT
IIPUCYTCTBUSL KaTalu3aTopa Ha IPUMEPE DPA3JIOKECHHS IEPOKCHIA BOAOPOJA C IOMOIIBIO
JUOKCHJAa MapraHiia M Karajassl. PelleHne NpakTMKO-OPUEHTUPOBAHHBIX 3aJaHHNM Ha
npuMeHenre npuHuuna Jle-Illarense 11s1 HaxXOXACHUA HANpPAaBICHUS CMELICHHS PABHOBECHS
XUMUYECKOHN peakuy U aHaIu3 (GakTOPOB, BIUSIONIMX Ha CMEIIEHHE XUMUYECKOTO PAaBHOBECUS

OK 01
OK 02
IIK...

Tema 1.7,

PactBopHI, TeopHUs
IEKTPOJIUTUYCCKOM
JIACCOLIMAIIAH u
HOHHBIA 00MeH

Copep:xaHue y4e0HOIro MmaTepuaja

PactBopbl. Buibel pacTBOpOB MO COAEP)KAHUIO PACTBOPEHHOTO BELIECTBA. PacTBOPUMOCTD.
[lonsiTne o nucnepcHbIX cucreMax. VcTHHHBIE W KOJUIOMAHBIE pacTBOpbl. MaccoBasi A0S
BelecTBa B pactBope. Ilonarue o BogopoaHom nokasarene (pH) pactBopa. DieKTpoauTHdecKast
mucconuranus. CusbHbIE U clla0ble 3JIEKTPOJIUTHI, HEAJIEKTPOIUTHL. Peakiinu HoHHOTro oOMeHa

JlaGopaTopHble 3aHATHS

Jlaboparopnas padota Nel «IIpurotoBneHue pacTBOpoB».

[IpuroToBiieHue pacTBOPOB 3aJaHHOW MAacCOBOW JOJEH pacTBOPEHHOTO BEIIECTBA, IMPOBEICHHE
peakuuii HMOHHOrO oOOMEHa, ONpeNelieHue CpeAbl pacTBOPOB  BEIIECTB C  IOMOIIBIO
YHHUBEPCATBHOTO HMHIMKATOpa (KHUCNas, HelTpasnbHas, I[Ielo4yHas). 3aJaHus Ha COCTaBJICHHE
WOHHBIX peakiuii. PeleHune MnpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHU Ha PacTBOPHI,
HCIOJIb3yeMble B OBITOBOM U MPOU3BOJCTBEHHON AESITETFHOCTH YeIOBEKa

OK 01
OK 02
OK 04
OK 07
11K3.3,3.6

KonTpoabnas pabora
1

CTpOGHI/Ie BCIICCTBA U XUMUYCCKHUEC pCAKIINU




Pa3nes 2. Heopranuyeckasi Xumust

10

Tema 2.1.
DU3HKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BCIIICCTB

Conepxxanue yueOHOro MarepuaJja

Meramnbl.  Ilonoxkenue wetaisioB B Ilepuommyeckodt cucTeMe XUMHYECKHX DJIEMEHTOB.
OcoOeHHOCTH CTPOCHHUS 3JICKTPOHHBIX O000JI0YeK aToMoB MeTawioB. OOmme ¢usnueckue
cBoiictBa MeTauioB. CIlaBbl METAJIOB. DJEKTPOXUMHYECKUN psii HANPSHKEHHM METaJljIoB.
XUMHUYECKHE CBOMCTBA BXXKHEHIIMX METAUIOB (HATPUM, Kalui, KalblUi, MarHUW, aJlOMUHUM,
IIMHK, XpOM, JKeJIe30, MeIb) M HUX coeauHeHuid. OOmue crnocoObl TOMYYCHHS METAIOB.
[IpuMeHeHne MeTaNIJIOB B OBITY M TEXHUKE

Hewmeramnsl. Ilonoxkenne Hemeraos B Ilepuonnyeckoi cucreMe XMMUYECKUX diieMeHToB [ H.
MenneneeBa 1 0COOEHHOCTH CTpOEHHS aTOMOB. DU3NUECKHE CBOWCTBAa HEMETAIJIOB. AJUIOTPOIHUS
HEMETAJUIOB (Ha mpuUMepe Kuciopoia, cepbl, dhochopa u yriaepoaa). XUMHUIECKHE CBOWCTBA U
MPUMEHEHHE BaXHEUIINX HEMETAIJIOB (TajloreHoB, cephl, a3oTa, Gocdopa, yriaepoaa U KpeMHHUS)
U HUX COEOUHEHMH (OKCHAOB, KHUCIOPOJCOAEPKAIUX KHUCIOT, BOJOPOJHBIX COEIUHEHUH).
[IprMeHeHne Ba)XHENIINX HEMETAJUIOB U UX COEIMHEHUN

XHWMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKHX BEIIECTB (OKCHJOB, THAPOKCHJIOB,
KHCJIOT, COJIEM ® 1p.). ['eHeTnueckas CBsS3b HEOPraHWYECKUX BEIIECTB, MPHHAICKAMMUX K
pa3IUYHBIM KjaccaM. 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COCIMHEHUH, BBICIIUX OKCHIOB U THAPOKCHIOB

IIpakTHYecKue 3aHATHS

[IpakTrueckas padota Ne6. « DU3NKO-XUMUYECKHUE CBOMCTBA HEOPTAHMYECKUX BEIIECTBY.
CocraBieHne ypaBHEHUH XHUMHYECKUX pEaKIUil C y4acTHUEeM TMPOCTBIX U  CIOXKHBIX
HEOPraHMYECKHUX BEIIEeCTB: METAJJIOB M HEMETAJJIOB; OKCHUIOB METa/NIOB, HEMETAUIOB H
aM(bOTEepHBIX 3JIEMEHTOB; HEOPraHHMYECKUX KHCIOT, OCHOBaHUH M aM(OTEpHBIX THIPOKCHUIIOB;
HEOPraHUYECKUX COJIeH, XapaKTepU3yIOIIUX UX CBOICTBA.

Pacuérbl Macchl BeniecTBa Uil 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WM
00BEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOIMYECTBA
BEI[ECTBA) MPOJYKTOB pPEaKIUH, €CIIM OJIHO W3 BEIEeCTB MMEeT MpuMecHu. PerieHue mpakTHKO-
OpUEHTHUPOBAHHBIX 3aJaHUIl Ha CBOICTBa, COCTaB, MOJNy4eHHE M O€30MacHOE HUCIOJIb30BAHUE
BOKHEHIIIMX HEOPTaHUYECKUX BEUIECTB B OBITY U MPO(eCCHOHATBLHOM NesITEeIbHOCTH YeI0BEKa

OK 01
OK 02
OK 04

Tema 2.2.
WNnentuduxarnms

Conepxanue yueOHOro Marepuasia

JlabopaTopHble 3aHATHS

OK 01
OK 02




HEOPraHUYECKUX JIaGopatopHnas padota Ne2 «MneHTuuKanisi HEOPraHUYECKUX BEIIECTB. OK 04
BEILIECTB Pemrenne sKCIEpUMEHTANBHBIX 3a/1a4 10 XMMHYECKUM CBOMCTBAM METAUIOB U HEMETAJUIOB, IO
pacrno3HaBaHUI M MOJYYEHUIO COEJIMHEHUN METAJUIOB W HEMETAUIOB (B3auUMOJCICTBHE
THJIPOKCHA AIFOMUHUS C PACTBOpPAMU KHUCIOT M IIeJodYeid,). MaeHTndukanus HeopraHuIecKux
BEIIECTB C HCIIOJIb30BAaHUEM HUX (H3UKO-XHMHUYECKHX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakumii. KauecTBeHHBIE peaknuu Ha cyiabgar-, KapOOHAT- M XJIOPHUI-aHWOHBI, HA KATHOHBI
METAJUIOB M KATUOH AMMOHMS
KonTposabnasi paborta .
2 CBolicTBa HEOPraHUYECKUX BEILIECTB 1
Pa3nen 3. Teoperuyeckue 0CHOBbI OPraHu4YecKoOi XMMHHU 4
Tema 3.1. CojaepikaHue yueOHOro MaTepuajia 4 OK 01
Knaccugukanmus, [Ipeamer opraHnyeckol XUMUU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYECHHUE B IOJYYEHHH HOBBIX
CTPOEHHE M|BEIIECTB U MaTepHasioB. TeopHsl CTPOECHMs OpraHudeckux coenuHeHuit A.M. byrieposa, eé
HOMEHKJIATypa OCHOBHbIE N0JI0KeHUsA. CTpyKTypHBIE (GOPMYJIBl OpraHMYecKUX BelecTB. ['oMonorus, nsomepusi.
OPraHUYECKUX BEIIECTB | XMMUYECKas CBSI3b B OPraHMYECKUX COCUHEHUSX: KPATHBIE CBA3H, G- U TT-CBS3H. 2
[IpencraBnenne o kiaccuuKalMK OpraHMyYecKux BenlecTB. HoMeHKiaTypa oOpraHHYeCKHX
COEJJMHEHUH (CUCTeMaTU4ecKas) U TPUBHAIbHBIC HA3BaHUS BAKHEHUIINX IpeACTaBUTENECH K1accoB
OpPraHUYECKUX BEILECTB
IIpakTHYecKue 3aHATHS
[Ipaktrueckas padota Ne7. «kHomeHKIaTypa OpraHu4eCcKUX BEIIECTBY.
O3HakomiieHHe C oOpa3llaMM OpraHMYecKUX BEINEeCTB M MaTepuajaMd Ha HMX OCHOBE,
MO/IEJIMPOBAHUE MOJIEKYJl OPIraHUYECKHUX BEILECTB, HAOIOJJEHUE U ONMCAHUE JEMOHCTPALlMOHHBIX
OIBITOB I10 MPEBPAILEHUI0 OPIraHUYECKUX BEIIECTB NIPH HarpeBaHuu (IU1aBjieHue, 0OyriuBaHUE U 5
ropenue). CocraBieHUe MOJHBIX M COKPAILEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BEIIECTB
OTIENbHBIX KJIACCOB, MCIOJB3ys MX Ha3BaHUS II0 CHCTEMaTU4YeCKOW M TPUBUAIBHOU
HOMEHKJIaType (3TWJIEH, aleTWJIeH, TIJIULepuH, (eHos, (QopMaiblerus, YKCyCHas KHUCIIOTa,
riiuH). PacueTtsl mpocteiimel GopMysabl OpraHUYecKOd MOJIEKYNbI, UCXOJS U3 3JIEMEHTHOTO
cocrtana (B %)
Pa3znen 4. YriieBoaopoasl 10
Tema 4.1. Copepixanne y4eGHOr0 MaTepuasia 8 OK 01
YIaeBoaopoapl H - HX [IpenenvHble YriaeBOJOPOAb! (aJIKaHBI): COCTaB M CTPOEHUE, TOMOJIOTHYECKUH psii. MeTaH u 3TaH: OK 02
IPUPOJHBIC UCTOYHHUKH| cOCTaB, CTPOCHHE, (PU3MYECKHME M XUMHUUYECKHE CBOMCTBA (pEaklUM 3aMeIleHUs U TOPEHHs), 2 OK 04

TIOJIYYCHHC U ITPUMCHCHUC.




HenpenenbHble yriaeBoa0poibl (aKEHbBI, aJTKAUCHBI, ATKUHBI).

AJKeHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUM psJl. DTUIEH M IPONMIEH: COCTaB, CTPOEHUE,
¢u3nveckne U XUMUYECKHE CBOMCTBA (pEeaKklUWU TUAPUPOBAHUS, TAIOTEHHUPOBAHUS, THPATAIINH,
OKHUCJICHUS U TIOJIMMEPU3ALINN) TIOJyYEHUE U IPUMEHEHHUE.

Ankamuensl: OyraaueH-1,3 u MetmiOyramuen-1,3, XUMHUYECKOe CTPOCHHE, CBOMCTBA (pEaKIvs

MOJIMMEPU3AIMN), TPUMEHEHHE (U1l CHHTE3a MPUPOJTHOTO M CHHTETUYECKOTO KaydyKa U PE3UHbI). 4
AJIKMHBI: COCTaB U OCOOEHHOCTHM CTPOCHHUS, TOMOJIOTUUECKHH psia. AIETHICH: COCTaB,
XMMHUYECKOE CTpOEHME, (U3NYECKHE M XUMHUYECKHE CBOICTBA (peakiuu TUAPUPOBAHUSA,
rajJOreHUpOBaHMs, TUApATAllMd  TOPCHWS), TOJIydeHHe W  TNpUMEHeHHWe  (MCTOYHHK
BBICOKOTEMITEPATYPHOTO TNIAMEHH JUIsi CBAPKH U PE3KH METAJLIOB)
ApomaTtrueckue yrieBoJaopoabl (apeHbl). beH301 U TONyos: cocTaB, CTpoeHHUe, (U3UUECKHE U
XMMHUYECKHE CBOMCTBA (peakluy rajJoreHUpOBaHUS W HUTPOBAHMS), MOJTYY€HHE U IMPUMEHEHUE.
TokcuuHOCTh apeHOB (BiMsIHHE OCH30J1a Ha OpraHW3M 4YesoBeka). ['eHeTHYecKas CBS3b MEXIy
YTIE€BOAOPOIaMH, IPUHAISKALUMH K pa3InYHbIM KJIaccaM.
[IpupoaHble HCTOUHUKH YTIeBOAOPOOB. [IpupoiHblii a3 u nonyTHble HePTIHbIE ra3bl. HepTs u 2
e€ mnpoucxoxaeHue. CrocoObl mnepepabOTKH He(TU: MEeperoHkKa, KpPEeKUHT (TEpMUUYECKUH,
KaTaJIMTUYeCKuil), muponu3. IIpoaykTel mepepaboTku  HepTH, HX TNPUMEHECHHE B
MIPOMBIIITICHHOCTH
1 B 6bITy. KaMeHHBIH yrosib U MpOayKThl €ro nepepaboTKu
Tema 4.2. Copep:xaHue y4e0HOIr0 MaTepuaja 2 OK 02
@usuko-xumuyeckue |JlaGopaTopHbie 3aHATHS OK 04
CBOMCTBA JlaGopaTtopnas pabota Ne3 «CBoiCTBa yriIeBOIOPOIOBY.
YIJI€BOAOPOJOB TpuBuanpHas ¥ MeXIyHapoJHash HOMEHKIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI MOTyYEHHS 5
yriaeBoaopoaoB. [lomyueHue sTuiaeHa W HU3y4eHHE €ro CBOMCTB. MoaenupoBaHHE MOJIEKYNI U
XAMHUYECKHX MPEBPAICHUN YIIeBOAOPOIOB (Ha MpUMEpe 3TaHa, STUIICHA, alleTHJCHA W Jp.) U
raJIor€HONPOU3BOJHBIX
Pa3nea 5. Kucjiopogocoaep:xaiiye opranuieckie coeuHeHust 14
Tema 5.1. Conepxanue yueOHOro Marepuasa 2 OK 01
Crnuptsl. DeHon [IpenenbHbIe OJJHOATOMHBIC CITUPTHI (METAHOJ U 3TAHOJ): CTPOCHHE, (PU3NIECKUE U XUMUIECCKUE OK 07
CBOMCTBA (peaklUu C aKTHUBHBIMM METaJUIaMH, T'aJOr€HOBOJIOPOJAMH, TOpEHHE), MPUMEHEHHE.
BonoponHble CBS3M MEXIy MOJIEKYlIamMH COUPTOB. PU3HOJIOTMUYECKOE ACWCTBHE METaHOJIA U 5

9TAaHOJIa Ha OPraHU3M YCJIOBCKaA.
MHoroaToMHEbIE CITUPTHI (BTHHCHFHI/IKOHL n FJ'II/II_IepI/IH): CTPOCHHUC, (I)I/ISI/ILIGCKI/IC n XUMHYCCKUC
CBOMCTBA (B3aHMOHeﬁCTBHe CO MMCJIOYHBIMH MCTAJJlaMH, KaA4YCCTBCHHAsA PpCAKOWA Ha




MHOT0aTOMHbIEe crupThl). Dusnosiornyeckoe necTBUE Ha OpraHuU3M 4elioBeka. [IpumMeHeHue
TJIMIIEPUHA U STHIICHTTUKOJISL.

®enon. CTtpoeHHWE MOJICKYNBI, (U3NYSCKUE M XUMHYECKHE CBOHCTBa (eHosa. TOKCUYHOCTH
(denota, ero GU3NOIIOTUICCKOE JICHCTBUE HA OpraHu3M venoBeka. [Ipumenenune geromna

Tema 5.2.
AJperuanl.

KapOoHOBBIEC KHCIIOTHI.

CrnosxHble 3¢upsbl

Conepxxanue yueOHOro Marepuasa

Anpnerubl U KeTOHBI ((OpManbAeTH[, aneTalbIeruy, aleToH): CTPOeHue, (U3NYecKHe WU
XMMHMUYECKHUE CBOMCTBa (peakuMM OKUCIEHHS M BOCCTAHOBJIEHHUS, Kad€CTBEHHbIE DPEAKIIMH),
MOJIy4Y€HHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHUCIOTHI (MypaBbUHAs U YKCYCHas KHCIOTHI):
CTpoeHHue, (u3nueckue U XHUMHUYECKHME CBOWCTBa (0OImIME CBOICTBA KHCIOT, pEaKIus
sTrepudukanum), NoJdydyeHHe U mnpumeHeHue. CTeapuHOBasi U OJIEMHOBAs KHUCJIOTHI Kak
MIPEICTaBUTENH BBICIINX KapOOHOBBIX KHCIOT. MblIa KaKk COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOLIEE IEUCTBUE.

CrnosxHble 3pUpbl Kak MPOU3BOJIHbIE KapOOHOBBIX KUCIOT. ['HApPOIN3 CI0XKHBIX 3¢upoB. Kuphl.
I'maponus xupos. [Ipumenenne xupos. bruosornueckas poss )KMpOB

OK 01
OK 02
OK 04

Tema 5.3.
VriaeBoasl

Copep:xaHue y4eOHOro marepuasa

YrieBoapl: cocTaB, KilacCH(pUKAIMSA YIrJIeBOJA0B (MOHO-, OU- W moiucaxapuipl). [nmoko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (U3MYECKHe M XUMHYECKHe
CBOWCTBA TJIOKO3bI (B3aumojeiictBue ¢ rtumppokcuaom wmeau (II), okucienne amMmMuadyHbBIM
pactBopoMm okcuna cepedpa (I), BoccraHoBiieHHe, OpOKEHHUE TITIOKO3bI), HAX0XKICHHUE B TIPUPO/IE,
MPUMEHEHHE TJIIOKO3bl, OHOJIOTMYECKas poJib B JKHU3HENEATEIHHOCTH OpraHu3Ma ueloBeKa.
®otocunTte3. PpykTo3a Kak H30MEp TITHOKO3bI.

Caxapo3a — mpeacTaBUTENb IHCAXapuIOB, THUIAPOJIM3 Caxapo3bl, HAXOXKIEHUE B MPUPOJE U
MIPUMEHEHHE.

[Tonucaxapuapl: Kpaxmanl M LEUI0JI03a Kak MpupojaHble noiaumepbl. CTpoeHue Kpaxmala U
LEJUTI0N03bI, (PU3MUecKre U XUMUYECKUE CBOMCTBA KpaxMara (THAPOIIN3, KaueCTBEHHAs! peaKIus ¢
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
Du3NKo-XUMHUYECKUE
CBOMCTBA

KHCJIOPOJOCOACPpKATUX

OPraHu4eCKUX
COEIMHEHUN

Conepxanue yueOHOro Marepuasa

IlpakTHYeckue 3aHATHSA

[Ipaktnueckas pabGora Ne8. «HomeHnknarypa  KHCIOPOAOCOAEPKAIIUX  OPraHUYECKUX
COCJIMHEHUI».

TpuBuaneHas ¥ MeEXIyHaApOJHAs HOMEHKIATypa, XHUMHUYECKHUE CBOWCTBA, CIIOCOOBI MOTYYCHHS
CIUPTOB U (HEHOJIOB, KAPOOHOBBIX KUCIOT U IPHUPOB, albIETUIOB U KeTOHOB. CoCTaBIeHUE CXEM
peakiuii (B TOM 4HCIE MO NPEJIONKEHHBIM IIeTIOYKaM MPEBpaIICHHI), XapaKTePU3YIOMINX

OK 01
OK 02
OK 04




XUMHUYECKHE CBOMCTBA KUCIOPOA0COACPIKAITUX OPraHMUECKUX COSAMHEHU N

[MpakTideckas pabora Ne9. «Xumudeckne W (PU3MUECKHE CBOMCTBA KHCIIOPOIOCOICPIKANTIX
OpPraHUYeCKUX COCTUHECHHUSY.

[IpoBenenue, HaOMIONEHHE W OMHCAHHE JEMOHCTPAIIMOHHBIX OTBITOB: TOPEHHE CIHPTOB,
Ka4eCTBCHHBIC PEaKI[MH OJHOATOMHBIX CHHUPTOB (OKuciIeHue 3TaHoia okcuaoM wmemu (I1)),
MHOTOQTOMHBIX CHHPTOB (B3auMmojeiicTBue rimiepuHa ¢ ruapokcuaom memu (1)), ampaernmon
(okuCIieHHe aMMHAYHBIM pacTBopoM okcuma cepebpa(l) wu  ruapokcumom memm  (I1),
B3aMMO/ICHCTBHE Kpaxmasia ¢ H0JI0M), U3y4eHHE CBOWMCTB pacCTBOPa YKCYCHON KHUCIIOTHI

Pasnen 6. A3oTcoaep:kainye opraHuyecKue coeIMHeHus 4
Tema 6.1. Copep:xxaHue y4e0OHOro MmaTepuaja 4 OK 01
AMUHBL. AMUHBI: METWJIAaMHH — MPOCTEHIINM NPEICTaBUTENb aMHHOB: COCTaB, XHUMHUYECKOE CTPOECHHE, OK 02
AMUWHOKHCIIOTEL. (br3UYecKre U XUMUYECKUE CBONCTBA, HAXOXKCHUE B PUPOJIE. OK 04
benku AMMHOKHUCIIOTHI Kak aM@oTepHbIe oOpraHWyeckue coeauHeHus. DU3MYecKue M XUMHYECKUE

CBOWCTBA aMHWHOKHUCIOT (Ha TMpUMepe TIWIMHA). buosormueckoe 3HAaYe€HHWE aMUHOKHCIIOT. 2

IlenTnael.

benku kak mpuponHbsie monuMepsl. [lepBuuHas, BTOpUYHAsE U TpPeTUYHAs CTPYKTypa OEIKOB.

XUMUYECKHE CBOMCTBA OEJIKOB: THIPOJIN3, ACHATYpallis, KaYeCTBEHHbIE PEaKIIUK Ha OCJIKH

IIpakTHYecKue 3aHATHS

[Ipaktrueckas padota Nel0. «CBoiicTBa a30TOCOIEpP)KAIMMX OPraHUYECKUX COCTUHECHHI».

OuznyecKkue 1 XUMUYECKHE CBOWCTBA aMUHOB (PEaKIUU C KUCIOTaMHU M TOPEHUS) U aMUHOKHUCIIOT 2

(na mpumepe raunuHa). HaGmionenue u omnucaHue NEMOHCTPAILMOHHBIX OMBITOB: JEHATypalus

OEJIKOB P HArPEBAHUH, I[BETHBIC PEAKIINH OCJIKOB
Pa3nen 7. BbicOKOMOJIEKYJISIPHBIE COeTUHEHMSI 2
Tema 7.1. Conepxanue yueOHOro Marepuasa 2 OK 01
[InacTmacchl. IIpakTHYeckne 3aHATHS 2 OK 02




Kayuyku. BonokHna [Ipaktuyeckas pabora Nell. «CuHre3, aHanu3 u KilaccU(UKAIUS BBICOKOMOJIEKYISPHBIX OK 04
COE€AUHEHUI» IIK3.3,3.6
OcHOBHBIC TIOHSATHS XUMHU BBICOKOMOJICKYJISIPHBIX ~ COCAMHCHHH: MOHOMEp, TIOJIHMED,
CTPYKTYpHOE 3BEHO, CTENEHb NOJUMEpHU3AINH, CPEIHSsI MOJIeKYIsipHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSIMHEHHI — MOJIMMEPHU3aLUs ¥ TOJTUKOH ICHCAITHUSI.
OsnakomiieHHe ¢ oOpaslamu MPHUPOJHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB:
TTacTMacchl (TIOJMATHIICH, TOJIMIIPONUIICH, TOJIMBHHWIXJIOPUI, TOJIUCTHPOI); HATYpaJbHBIA U
CUHTETHYECKHUE Kaydyyku (OyTaJueHOBBIH, XJIOPONPEHOBBII M HW3OMIPEHOBBIN); BOJOKHA
(HaTypasibHBIE (XJIONOK, WIEPCTh, INENK), HCKYCCTBEHHBIC (aleTaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYECKHUE (KAIPOH M JIABCaH)
KonTposabHasi paborta .
3 CTpyKTypa ¥ CBOWMCTBA OPraHMUYECKUX BEIIecTB (1Mo pa3zaenam 3-7)
IIpodeccnoHabHO OPUEHTUPOBAHHOE COJepKaHMe (COAePKAHUE TPUKJIATHOTO MOXYJISA)
Pa3nea 8. Xumusi B ObITY M IPOU3BOJACTBEHHOI eI TEJILHOCTH YeJI0BEKA OK 01
Tema 8.1. Conep:xaHue y4eOHOro MaTepuajia OK 02
XUMHYECKHE IIpaBuiia 5KOJIOTHYECKH IEIECO00PA3HOro MOBEAECHUS B OBITY M TPYJOBOM HEATEILHOCTH B OK 04
TEXHOJIOTHH LENSX COXPAaHEHUS CBOETrO 3I0POBbS W  OKPYKAIOIIEH NPUPOAHON Cpelbl, OINAaCHOCTh OK 07
B MIOBCEHEBHOM | BO3JICHCTBUS HA O KMBBIC OpPraHW3Mbl OPraHUYECKMX BEHISCTB  OTHACIBHBIX  KJIACCOB I1K3.3,3.6

u  npodecCHOHATHHOM
JEeSTEIBHOCTH YeJIOBEKa

(YyrneBoJopo/ipl, CHUPTHI, (EHOJbI, XJIOPOPraHUYECKUE MPOU3BOJHBIC, AIBJIETHIBI U [p.),
MoKa3aresb NpeAeNbHO TOMYCTUMONW KOHIEHTPAIMU U €r0 UCIOJIb30BaHuE.

Ponp xumum B oOecrneueHUM OSKOJOTHYECKOW, SHEPreTMYecKol M MUIleBOH 0e30MacHOCTH,
pa3BUTUM  MEAMIMHBI, CO3JaHUM HOBBIX MaTepuajoB (B 3aBUCHMOCTH OT BHUJA
npodeccuoHabHOM IESTEIIbHOCTH ), HOBBIX MCTOYHUKOB 3HEPIUU (aJIbTEPHATUBHBIE UCTOUYHUKU
sHepruu). [loHsTHe O Hay4YHBIX METOJAaX I[IO3HAHUS BEIIECTB M XUMHUYECKHX peaKlui.
[IpencraBienust 00 OOIMIMX HAYYHBIX MPHUHIMIIAX MPOMBIIUICHHOTO MOJYyYEHUS BaKHEHIIMX
BEIIECTB (Ha MpUMepax MPOU3BOJICTBA aMMHUaKa, CEPHOM KUCIOThI, METAHOJIA).

XuMug ¥ 370pOBbE UENOBEKa: IpaBuia OE30MacCHOTO UCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, OBITOBOM XMMHH B MOBCEAHEBHON KH3HU

IIpakTHYecKue 3aHATHSH

[Mpaktuyeckas pabora Nel2. «I[IpuMeHeHHE XUMHUYECKUX BEIIECTB M TEXHOJIOTUH C YUETOM
Oymyuieit mpodeccHoHATbHON AeITeTbHOCTHY.

Pemienue keiic-3aau 1Mo TeMaM: THINEBBIC MPOJYKTHI, OCHOBBI PAlMOHAIBHOTO ITHTAHHS,
BaXHCWINIME CTPOMTENBHBIE W  KOHCTPYKIIMOHHBIC MAaTEPUANbl, CEIbCKOXO3IHCTBEHHOEC




IIPOU3BOJICTBO, KPACKH, CTEKJIO, KE€paMMKa, MaTrepuayibl A JIEKTPOHUKH, HAaHOMAaTepHabl,
TEKCTUJIbHBIE BOJIOKHA, HMCTOYHHMKM DSHEPruH, OPraHWYecKUE M MHUHEpaJIbHbIE YyH00peHus,
JIEKapCTBEHHbIE U KOCMETUYECKHE Mpenaparhl, ObITOBask XUMHUsSI, MAaTEpUaJIbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

3amura: IlpencraBieHune pe3ynbTaToOB pelleHHUs Kelc-3ajad B (opMe MMHHU-JOKIAAa
(monmyckaercs MCIOJIb30BaHKE ITpauUeCKUX U NPE3EHTAMOHHBIX MAaTEPUAJIOB)

IIpomexxyTouHas aTTecTanus Mo TucHUILINHE (MU PepeHITMPOBAHHBIN 3a9eT)

Bcero

72




3. YCJII0OBUA PEAJ/IM3ALINN NPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM TUCIUAILIVHBI
3.1. MarepuajlbHO-TeXHHYECKOe oOO0ecmeYyeHue MpPOorpaMMbl  y4eOHOro
npeamera

JUis  peanuzanuu NOporpaMMbl y4eOHOTO TNpeiIMeTa HMEeTcs: KaOWHeT
«Xumusy, OCHAIICHHBIA 000PYTOBAaHUEM U TEXHHUUYECKUMU CPEJICTBAMU O0YUYEHUS:

MYyJbTUMEIUHHOE  O0OpYyJOBaHHE, IOCPEACTBOM  KOTOPOTO  CTYAEHTHI

MPOCMATPUBAIOT BU3YaJIbHYIO HH(OpPMALMIO MO XMMHUH, CO3IAIOT MpPE3EHTAIUH,
BHUJIEOMATEPUAIIBI U T. II.
* MHOIO(YHKIITMOHAJIBHBINA KOMIUIEKC MPErno/1aBaTess;
* IEYaTHBIE U SKPAHHO-3BYKOBBIE CPEACTBA OOyUCHUS;
* CpeJICTBa HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTH;

3.2. UupopmanuoHHoe odecreyeHne peaju3auy NporpaMmmbl

Jns  peanuzanuu  mporpaMMbl  OMOIMOTEYHBIM (OHJ 00pa3zoBaTEIbLHON
OpraHu3allid UMEeT TMedYaTHble M  JJIEKTPOHHbIE  00pa3oBaTeNbHbIE U
MH(GOPMAIIMOHHBIE PECYPChI, BKIIIOUEHHbBIE B DeiepalbHbIi epedeHb yueOHUKOB.

3.2.1. OcHOBHBIC MEYATHHBIC U3TAHUA

1. I'a6puensn O.C., Octpoymon WU.I"., Cnankoe C.A. Xumuss — M.
: [IpocBemenue, 2023. — 127 c. : wi. YueOuuk «Xumus. 10 kmacey mis
0a30BOT0 YPOBHSI.

2. I'abpuensa O.C., OctpoymoB W.I'., Cnaakoe C.A. Xumus — M.
: lIpocBemenue, 2023. — 127 c. : mi. YueOuuk «Xumus. 11 kimace» mis
0a30BOT'0 YPOBHSI.

3.2.2. OcHOBHBIE JIEKTPOHHbIE U3IAHUS
DJIeKTPOHHBbIE 00pa3oBaTeIbHbIE PeCypPChI

1. CD-ROM Buptyanbshas mkona Kupwina u Medoaus. Ypoku xumun.8-9
kiacchl.-M.:000 «Kupun u Medoanii»,2002r.

2.
Yyebnoeanektponnoensaanue X umusi( 1 0xkmacc)Bupryansnasnadopatopus. Mapl’
TV JJabopaTopusicucreMmynbrumenns,2004r.

DJIeKTPOHHBbIE HH(OPMAIIMOHHBbIE PeCyPChl

1.http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
2.http://fictionbook.ru/author/georgiyi isaakovich lerner/biologiya polniyyi spra
vochnik dlya podg/read online.html?page=3

3. http://www.zavuch.info/methodlib/134/

4 .http://keramikos.ru/table.php?ap=table1000405http://sikorskay



http://ximozal.ucoz.ru/_ld/12/1241___4_.pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405
http://keramikos.ru/table.php?ap=table1000405

a-olja.narod.ru/EGE.htm

5.www.olimpmgou.narod.ru. http://mirhim.ucoz.ru/index/khimija 8 3/0-41
6. http://ege.yandex.ru/chemistry/

7. http://chem.reshuege.ru/

8. http://himege.ru/

9. http://pouchu.ru/

10. http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358

3.2.3. J/lonoJiHUTEIbHbIE HCTOYHUKH

1. I'abpuenan O. C., Ocmpoymos U. I'., Ocmpoymosa E. E. u op. Xumus nis
npodeccuil v CreUaTbHOCTEH eCTECTBEHHO-HAYYHOTO PO YICOHUK IS
CTYyJI. YUpexXaeHui cpen.npod. oopazoBanus. — M., 2022.

JAnpakTudeckre mNocoOus U CIPaBOYHbIE U3TAHUSA

1. TI'abpuensn O. C., Ocmpoymos H. I, Craoxoe C. A., /lopogheesa H.M.
[Tpaktukym: yue6. [Tocobuemts CTya. ydpexacHui cpea.nmpod. oOpa3oBaHms. —
M., 2022.

2. Epoxun FO. M., Kosanesa H. b. Xumus nis npodeccuit u cnenuaabHOCTEN
TEXHHUYECKOTO W €CTECTBEHHO-HAyyHOro mnpoduieil: y4eOHMK IJs  CTYI.
yupexaeHui cpe.npod. oobpasopanus. —M., 2017.

3. Epoxun FO. M. Xumus: 3agauv U ynpaxxHeHUs: ydeO.mocobue miis CTy/I.
yapexaeHui cpes.npod. oopasosanus. — M., 2017,

4. Epoxun FO.M. COOpHHK TECTOBBIX 3aJJaHUM TI0 XUMHUHU: y4eO.mocooue s CTy/I.
Yupexnaenuit cpea. npod. oopazoBanus. — M., 2017.

Ilepuoauyeckue U3gaHusl

1.Yuurenbckuii xypHai. Bcepoccuiickoe negarorudeckoe u3IaHue.

2. Xumus B mkone. M3narensctBo «llIkonpHas mpecca».

4. KOHTPOJIb MU OHLEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM TUCIHUAILJIMHBI

KoHTpons ® oOIleHKAa pe3yJbTaTOB OCBOSHHUSA 00IIeo0pa3oBaTeIbHON
JTACUUTUIMHBI PACKPBIBAKOTCS YE€PE3 AUCHUILUIMHAPHBIE PE3YIbTAaThl, HAITPABJICHHBIE
Ha (opMupoBaHHEe OOMMX M MPOPECCHOHAIBHBIX KOMIIETCHIIMA IO pasjieiiaMm
¥ TeMaM COJIep>KaHus y4eOHOT0 MaTepurara.

Oomas/nmpodeccnoHaJIbLHaAA Tun omeHOYHBIX
m pog Pa3znen/Tema ! .
KOMIETeHIIUA Meponpusi THI



http://keramikos.ru/table.php?ap=table1000405
http://keramikos.ru/table.php?ap=table1000405
http://www.olimpmgou.narod.ru/
http://mirhim.ucoz.ru/index/khimija_8_3/0-41
http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://himege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358

OK 01. Bei6upats criocoosl Tema 1.1-1.7
peurenus 3anau npopeccuonansuon | Tema 2.1, 2.2 | Tecruposanue
NEeATEIbHOCTU IPUMEHUTENIBHO K Tema 3.1 YcTHBIH onpoc
pa3IU4YHBIM KOHTEKCTAM Tema 4.1 Pemenue pacy€THBIX
Tema 5.1-5.4 3aja4
Tema 6.1 HaOmronenue 3a xonoMm
Tema 7.1 BBIITOJIHEHUS TIPAKTUKO-
Tema 8.1 OpPUEHTUPOBAHHBIX
OK 02. Ucnons3oBath coBpeMeHHble | Tema 1.2, 1.4, | 3amanuii
CpeacTBa NMOMCKA, aHAJIN3a U 16,17 [IpencraBieHue
UHTepIpeTanuu nHhopMaIuu, 1 Tema 2.1,2.2 | pe3ynbraTtoB
nHpopManoHHble TexHonoruu s | Tema 4.1,4.2 | npakTUyecKux u
BBITMIOJTHEHUS 3a/1a4 Tema 5.2-5.4 1abopaTopHBIX pabOT
npodeccuoHanbHOM nearensHocTH | Tema 6.1 [IpoBeneHue
Tema 7.1 XUMHUYECKOTO
Tema 8.1 DKCIIEPUMEHTA
OK 04. Tema 1.7 Boinosinenue
Db dexTHBHO B3auMoeiicTBoBaTh n | 1ema 2.1, 2.2 KOHTPOJIBHBIX
paboTaTh B KOJUIEKTHBE M KOMaHae | 1eMa 4.1,4.2 pabot mo
Tema 5.2-5.4 paszaenaM JTUCIUILIAHbBI
Tema 6.1 Onenka
Tema 7.1 CaMOCTOSTEIBHO
Tema 8.1 BBINIOJTHEHHBIX 3aJaHUI
OK 07. CopeiictBoBaTh coxpaHenuto | Tema 1.7 3ammTa peueHus Keiic-
OKpYKaloIIeH Cpebl, Tema 5.1 3a/1a4 (C yueToM
pecypcocOepexeHn 0, IPUMEHSTh Tema 8.1 Oymyen
3HaHUS 00 U3MEHEHUHU KJIMMaTa, npodeccruoHaIbHOM
PUHIIAITHL OEPEKITUBOTO JEATEIIbHOCTH )
IPOU3BOICTBA, 3P(HEKTUBHO BoinonHeHue 3aganuii
JIEVCTBOBATH B UPE3BbIYAUHBIX IIPOMEKYTOUYHOU
CUTYyaIusxX aTTecTaluu
11K3.3,3.6
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