[Tpunoxxenue 12

Kk OIIOII mo cnenuansHOCTH

23.02.04 Texnuueckas dKCIUIyaTalMsl HObEMHO-
TPaHCIIOPTHBIX, CTPOUTEIbHBIX, JOPOKHBIX MAIIUH
(o oTpacmism)

MunucrepctBo 0Opa3oBanusi CBepI0BCKON 001acTH
I'ocynapcTBeHHOE aBTOHOMHOE MPOo(decCHoHAIbHOE 00pa30BaTeIbHOE YUPEKICHUE
CaepmiioBckoitl 06macti «CyX0I0KCKIUIT MHOTOITPO(UIBHBIA TEXHUKYM»

PABOYAS ITPOI'PAMMA
yueOHO TUCIHHTLTHHBI

00/1.12 Xumus

Cyxoii JIor

2025



Pabouas mporpamma y4eOHON AMCHUIUIMHBI pa3paboTaHa Ha OCHOBE TPEOOBaHMIA

— ®enepalibHOTO rocy/1apCTBEHHOTO 00pa30BaTeIbHOrO CTaHJapTa CpelHero
npodeccuoHanpHOro oOpasoBanust 1o crenuanbHocTH23.02.04 TexHuueckass JKCIUTyaTarus
[10IbEMHO-TPAHCIIOPTHBIX, CTPOUTEBHBIX, TIOPOKHBIX MAIIUH (110 OTPACIISIM)

— @enepabHOTO TOCYJApPCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CpeIHEero oOwiero
o0OpazoBaHus;

— @enepanbHO 00pa30BaTENbHOM MPOrpaMMBbl CpeHEro 00mero 00pa3oBaHus

" C YUYCTOM

— PabGoueit  mporpammbl  BocmHTaHuMs 1o crnenuaabHocTt23.02.04  TexHMueckas
AKCIUTyaTalys OJbEMHO-TPAHCIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAIlIMH (TI0 OTPacIIsiM)

— Pexomenganuii mo peanuzanuu cpeJHero oOIero oopazoBaHMs B MpeAeiax OCBOEHUS
00pa3zoBaTenbHON IPOTPaMMBI CPETHETO MPOPECCHOHATEHOTO 00pa30BaHus;

— IpumepHoii paboueil mporpaMMbl 0011e00pa30BATENbHON AUCIUTIIHHBI « XUMHUSD» IS
npodeccuoHaIBbHBIX 00Pa30BaTEIbHBIX OPraHU3aAIIUM.

Pa3zpabotunk: Bexosa E.A. npenogaBatens 'AIIOY CO «Cyxom0XCKU MHOTOTPO(HUITbHBII
TEXHUKYM
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT' PAMMBI
OBIIIEOBPA30OBATEJBHOMN TUCIIUILINHBI «XUMUS»

1.1. MecTo AUCHMIIMHBI B CTPYKTYpPe OCHOBHOM mnpodeccuoHaJIbHON 00pa3oBaTeIbLHOM
MPOrpaMMbI

OOmeobpa3oBarenbHas  JUCHUINIMHA «XUMHUS» H3ydaeTcss Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM IHKJIE Yy4eOHOro IlaHa OCHOBHOW MNMPO(ECCHOHAIBHOW 00pa3oBaTEIbHOM
nporpaMmel  cneruanbHocTh23.02.04  TexHuueckass 3KcIUlyaraluus IOJbEMHO-TPAHCIIOPTHBIX,
CTPOUTENBHBIX, JOPOKHBIX MAIITHH (110 OTPACTISM)

[lepuoxa oOyueHus u pacrpeeraeHue o ceMecTpaM onpeenseT o0pa3oBareiabHas OpraHu3aus
CaMOCTOSITENIFHO, C Y4YeTOM JIOTUKHA (DOPMHUPOBAHMS TUCHUIUIMHAPHBIX PE3YJIbTAaTOB, OOIIMX |
npo(heCCHOHATBPHBIX KOMIIETCHIIMM, MEXIUCIUIUIMHAPHBIX CBS3€H C JPYTMMH JUCIUILUIMHAMU
0011e00pazoBaTeNbHOTO U 00IIETPOGECCHOHATHHOTO [IUKIOB YUeOHOTO TUTaHA.

1.2. Ileu ¥ MJIaHUPYeMble Pe3yJabTAaThl 0CBOEHUS! THCHHILINHBI

1.2.1. llesu 1 322494 AUCHUILIHHBI

DopMUPOBAHHE y CTYACHTOB MPEICTABICHUS O XMMHYECKOH COCTaBJISIIONICH €CTECTBEHHO-
HAYyYHOW KApTUHBI MHpa KaK OCHOBBI NMPHUHSATHS PEIICHUA B >KU3HCHHBIX WM IPOU3BOJICTBEHHBIX
CUTYyalHsIX, OTBETCTBEHHOI'O IOBEICHUS B IPUPOAHOM Cpejie.

3agaum AMCUUIIUHBI:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MNPOTEKAaHUS XWMHYECKHUX IIPOLIECCOB H
SABIIGHUH B OKpYXaromiei cpene, I[ENOCTHONH HAyyHOM KapTUHBI MHpa, B3aUMOCBSI3U U
B3alMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYJIBI HEOPTaHWYECKHMX W OPraHWYeCKHX BEIIECTB,
YpaBHEHUSI XUMUYECKUX PEAKIUN, 0OBSACHATH UX CMBICI, HHTEPIPETUPOBATH PE3YIbTaThl XUMUUYECKUX
HKCTIEPUMEHTOB,

3) chopmupoBaTh HAaBBIKA TPOBEACHHS MPOCTEHIIMX XUMHUYECKUX OSKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUN C COOMIOZCHNEM IpaBUi 0€30IacHOT0 OOpalleHUsl ¢ BEIECTBAMU U Ja0OpaTOPHBIM
000pyI0BaHKEM;

4) pa3BUTh YMEHHs HCIIOJIb30BaTh HWH(MOPMAIMIO XUMHYECKOTO XapakTepa W3 Pa3InYHbIX
MCTOYHUKOB;

5) copmupoBaTh yMEHHUS IPOrHO3UPOBATH MOCIEICTBUS CBOCH JESTEIbHOCTH U XUMUYECKUX
MIPUPOJIHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX ITPOIIECCOB;

6) chopMupoBaTh TOHUMAaHUE 3HAUMMOCTH JIOCTHKEHU Y XUMUYECKOW HAYKU M TEXHOJIOTHM JJIst
Pa3BUTHS COITMAITBHOM U TTPOU3BOACTBEHHOM Ccep.



1.2.2. Ilnannpyemblie pe3y/bTaThbl 0OCBOEHHS 0011e00pa3oBaTebHON AMcUMIIMHBI B cooTBeTcTBUU ¢ PI'OC CIIO n Ha ocHoBe ®I'OC

COO
Koa n [Liianupyemsble pe3yJbTaThl OCBOECHHUS AUCHHUILIUHBI
HaMMeHOBaHHe
¢popmupyembIix Oo0mme JucuMnjuHapHble
KOMIIEeTeHIHI

OK 01. Beibupats
CIOCOOBI pEeLICHUS
3amaq
npodeccuoHaILHON
JeATETLHOCTH
HNPUMEHUTEIBHO K
Pa3IMYHBIM
KOHTEKCTaM

B yacTu TPpy10BOr0 BOCIIMTAHMS:

- TOTOBHOCTb K TpyJAy, OCO3HAaHUE ILIEHHOCTU
MacTepCTBa, TPYAOTIO0HuE;

- TOTOBHOCTh K AaKTHBHOM JI€ITEIbHOCTHU
TEXHOJOTHISCKOMH " COLIMAJILHOM
HaIpaBJIECHHOCTH, CIIOCOOHOCTh WHHIIMHPOBATH,
IJIAHUPOBaTh M CaMOCTOSITEJILHO BBINOJHATH
TaKyl0 JIeITeIbHOCTb;

- HWHTEpeC K pa3IUYHBIM
poeCCHOHATLHON JEATEIIHbHOCTH,
OBnageHne yHHBeEpPCAJIbHBIMH  y4eOHBIMHU
NMO3HABATEJIbLHBLIMH JAeHCTBUIMMN:

a) 0a3oBble JJOrHYeCKHe AeiCTBHS:

- CaMOCTOSTEIIFHO dbopMynTupoBaTh u
aKTyaJIM3UpOBaTh MPOOJIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBIIUBaTh CYLIECTBEHHBIN NpPHU3HAK WIU
OCHOBaHUS IS CPAaBHEHHS, KilacCHU(UKAIUU U
0000111eH1;

- OmpenensiTh UEIH JeATEeIbHOCTH, 3a/1aBaTh
napameTpbl ¥ KPUTEPUH UX JOCTUKEHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH W MPOTUBOPEUHS B
paccMaTpUBAEMBbIX SIBJICHUSIX;

- BHOCUTb KOPPEKTUBBI B JESATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJbTATOB ILIEIISIM,
OIICHUBATh PUCKH MOCIIEACTBUI AESITEIbHOCTH;

- pa3BHBaTh KpEATHMBHOE MBIIUICHUE TMIpU

chepam

- BJIaIeTh CHUCTEMOHW XUMHUYECKHX 3HAHWH, KOTOpas BKIIOYAECT:
OCHOBOTIOJIAT AI0IIUE MOHATHSI (XUMUYECKHUH AJIEMEHT, aTOM, JJICKTPOHHAS
obonoyka aroma, s-, p-, d-2JIEKTPOHHBIE OpPOWTAIM AaTOMOB, WOH,
MOJIEKYJIa, BAJIGHTHOCTD, SJIEKTPOOTPUIIATEILHOCTD, CTETIEHb OKHCICHHUS,
XUMHYECKass CBsI3b, MOJb, MOJSpHAas Macca, MOJSPHBIA 00BeM,
YIJIEPOHBINA CKeNeT, (YHKIMOHAJbHAS TPYyNIa, paJuKan, H30MEpus,
M30MEPbI, TOMOJIOTUYECKHH PsAJl, TOMOJIOTH, YTIAEBOIOPOAbI, KUCIOPOI- U
a30TcofepKAIIUe COCTUHEHHS, OMOJOTUYECKH AaKTHBHBIC BEIIECTBA
(yrieBompl, UpbI, OEJNKH), MOHOMEp, MOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIGKYJISIPHBIE COEIMHEHUS, KPUCTAJUIMYECKasi PeUIeTKa, THUIIbI
XUMHYECKUX pPeakuii (OKHCIUTENbHO-BOCCTAHOBUTENBHBIE, 9JK30-U
IHIAOTEPMHUUYECKUE, PCAKIMU MOHHOTO OOMEHA), pacTBOp, JICKTPOJIHTEHI,

HERJICKTPOJIUTHI, ~ JJEKTPOJUTHYECKass  JUCCOLMAIUS,  OKUCIIUTEIb,
BOCCTAaHOBUTENb, CKOPOCTh XUMHYECKOHW peakUuu, XHMHUYECKOE
paBHOBECHE), TEOPUHU M 3aKOHbI (TECOPUS XUMUYECKOTO CTPOCHHS

opranndeckux BemiecTB A.M.byTiepoBa, Teopus 3JIEKTPOJIUTHYECKON
auccouuanuu, nepuoanueckui 3akoH .M. MenneneeBa, 3akoH
COXpaHEHHUsI MacChl), 3aKOHOMEPHOCTH, CHMBOJWYECKUN S3BIK XHMHH,
(dakToOruyecKue CBEICHHS O CBONCTBaX, COCTaBe, IOJYYEHUH U
0€30MacHOM  HWCIOJIb30BAHUM  BAXHEHIIMX  HEOPraHUYEeCKHX U
OpPTaHWYECKUX BEIIECTB B OBITY U MPAKTHYECKOU JACSITETHHOCTH YEJIOBEKA;
- YMETh BBISBJISITH XapaKTepHbIE NMPU3HAKH U B3aUMOCBS3b HM3YUYEHHBIX
MOHSATUN, TPUMEHSTh COOTBETCTBYIOLIME TMOHATHS NPU ONUCAHUU
CTPOEHHUSI M CBOMCTB HEOPraHMYECKUX M OPTraHWYECKUX BEIIECTB M UX
MPEeBPALCHUI; BBIABIATH B3aHUMOCBA3b XMMHYECKHMX 3HAHHM C
MOHATUSAMM W MPEIACTAaBICHUSMU  JPYTHX  €CTECTBEHHOHAYYHbIX




peLIeHNUH KU3HEHHBIX MPo0iieM

0) 0a30BbIe HCCJIEA0BATENbCKHE HeHCTBUA:

- BIIA/IETh HaBbIKaMU y4eOHO-
WCCIIEI0BATENbCKON " MIPOEKTHON
NIeSTebHOCTH, HaBbIKAMU pa3pellieHus npooiiem;
- BBIBJISTH IPUUYMHHO-CIIEJICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3aJady, BBIIBUIaTb THUIIOTE3Y
€€ pelIeHHs, HaxOOUThb AaApPryMEHTBl s
JI0Ka3aTeNIbCTBA CBOUX YTBEPKIACHWUM, 3a/1aBaTh
napaMeTpbl U KpUTEPUH PELICHHUS;

- aHAJIM3MPOBATh IOJIyYEHHBIE B XOJI€ PEILCHUs
3a/1auM pe3yJIbTaTbl, KpUTHUYECKH OLICHUBAaTh UX
JIOCTOBEPHOCTb, NMPOTHO3UPOBATH HW3MEHEHUE B
HOBBIX YCJIOBHSX;

- YMETb NIEPEHOCUTH 3HAHUS B MO3HABATEIIbHYIO
U IIPAKTUYECKYI0 00JIaCTH KU3HEAEATEIbHOCTH;
- yMETb HUHTErpUPOBATH 3HAHUS M3 pPa3HBIX
JTUCLUIUIMHAPHBIX 00JacTe;

- BBIIBUraTb HOBBIE  HJEH,
OpPUT'MHAJIBHBIE ITOAXO0/Ibl U PEILECHUS;
- CIIOCOOHOCTH MX UCIOJIb30BAaHUS B
IIO3HABATEJILHON U COLIMAIBHOM IPAKTUKE

npearaTh

JYICLMIIIIVH;

- YMETb MCHOJIb30BaTh HAWMEHOBAHMS XHMHYECKUX COEIUHEHUU
MEXKIYHApOJHOTO COK3a TEOPETHUYECKOM H MPUKIATHON XUMHUHM U
TPUBHUAJIBHBIC Ha3BaHUA BaKHEHIIINX BCUICCTB (3TI/IJ’I€H, allCTHIICH,
rimieput, ¢peHon, GopMmaabaeru, YKCycHas KHUCIOTa, TIUINH, YTapHbIi
ras, yrjeKuciblid ra3, aMMHAK, ramieHass U3BECTb, HETalleHas H3BECTb,
MUThEBasi COAAa M JIPYTUX), COCTABIATH (POPMYJIbl HEOPraHUYECKHX H
OpPraHMYECKUX BEUIECTB, YPaBHEHUSI XUMHUYECKHUX PEAKIUN, O0BACHATh UX
CMBICJI; MOATBCPKAATH XapPaKTCPHBIC XUMHYCCKUC CBOMCTBA BCIICCTB
COOTBCTCTBYIOIIIMMU OKCIICPUMCHTaAMU u 3aIInuCAMHU ypaBHeHI/II\/'I
XUMHUYECKUX PEAKIUN;

- YMCTh YCTaHABJIMBATh NMPHUHAIJICKHOCTh U3YUCHHBIX HCOPTraHUYCCKUX U
OpraHu4e€CKruXx BCHICCTB K OIIPCACICHHBIM KJIaCCaM MW TIpyIIliaM
COCIMHEHMM, XapakTepH30BaTh HX COCTaB WU BAKHEWILINE CBOMCTBA;

OIpCaACAThL BHUAbBI XUMHWYCCKUX CBs3EH (KOBaﬂeHTHaH, HOHHas,
METAIIJINYCCKasd, BOI[OpO)IHaﬂ), TUIIBI  KPUCTAJIMYCCKUX  PCIICTOK
BCIIIECCTB, KJ'IaCCI/I(l)I/II_[I/IpOBaTB XUMHUYCCKHEC pCaKlIUU,

- C(I)OpMI/IpOBaTB MNpEaACTaBJICHUA: O XUMHUYECKOM COCTaBJISIOMICH

€CTECTBEHHOHAYYHOW KapTUHBI MUpa, POJIM XMMHUU B TIO3HAHUU SIBJICHUH
npupoasl, B (OPMUPOBAHMM MBIIUIEHUS M KYJbTYpbl JIMYHOCTH, €€
(YHKIMOHATBHOW  T'PAaMOTHOCTH,  HEOOXOAMMOW Ui pEeLIeHHUs
MIPaKTUYECKUX 3aJad M HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHUS K
CBOEMY 3/I0POBBIO U IPUPOJHOH cpelie;

- YMETh NMPOBOAMUTH PACUYEThl IO XUMUYECKUM (POpMysIaM U ypaBHEHHIM
XUMHUYECKUX peakuuid C HCIOJIb30BaHUEM (DHU3HUECKUX BEJIMYMH,
XApaKTePU3YIOIUX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MacChl,
o0beMa (HOpMalbHBIE YCJIOBHUS) TIa30B, KOJMYECTBA BEIIECTBA;
HCIOJIb30BATh CHCTEMHBIE XUMUYECKUE 3HAHUS AJIs1 IPUHATHUS PELICHUN B
KOHKPETHBIX >KU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH U HUX
IPUMEHEHHEM

OK 02.
Hcmonp3oBaTh
COBPEMEHHLIE
CpeJiCTBa MOUCKA,

B 00/1acTMLIEHHOCTH HAYYHOT'O IO3HAHUS:

- copMHpPOBaHHOCTH MHPOBO33pEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW NPAKTHKH,

- yMeTb IUJIAHUPOBAaTh U BBINOJHATH XUMHUYECKUIl HSKCHEPUMEHT
(mpeBpallleHUsT OPraHMYECKUX BELIECTB MpPU HArpeBaHUM, IOyuYeHUE
STWJIEHA M HW3yYEHUE €ro CBOICTB, KayeCTBEHHBbIE pEaKLUU Ha
QJIbJIETUJIbl, KpaxMaJl, YKCYCHYIO KHCJIOTY; JAEHarypauus OelKoB Ipu




aHajm3a u
UHTEPIIPETAIIN
uHpOpMaLIUU U
MH(DOPMAITMOHHBIE
TEXHOJIOTUU IS
BBITTOJIHEHUS 33/1a4
npodeccrnoHaIbHON
JeSITEIbHOCTH

OCHOBAaHHOT'O Ha nanore KyJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
HOJIUKYJIbTYPHOM MHPE;

- COBEpIICHCTBOBAHUE S3BIKOBOI U
YUTATEIbCKOM  KyNbTYypbl ~ Kak  CpeJACTBa
B3aUMOJICHCTBUSA MEXJIy JIIOJbMH U TO3HAHUS
MUDA;

- OCO3HAHHE LICHHOCTH HAy4YHOH IESITEIbHOCTH,
FOTOBHOCTb ~ OCYLIECTBIIAATh  NPOEKTHYIO U
HCCIIEZIOBATENBCKY IO JeSITETbHOCTD
WHAUBUAYAIbHO U B TPYIIIE;

OBinageHne yHHBeEpPCAJIbHBIMH  y4eOHBIMHU
NMO3HABATEJbHBIMU e CTBUSIMM:

B) pabora ¢ undopmanmeii:

- BJAJICTh HaBBIKAMHU IOJIyYeHHUs] WH(pOpMaLUU
U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISITh TIOUCK, aHAIIN3, CUCTEMAaTHU3AIIHIO
U UHTEpOpeTanuio WHGOPMALUU Pa3InYHbIX
BUJIOB ¥ (JOPM IIPEICTABICHUS;

- co3/1aBaTh TEKCThl B pa3jMyYHbIX (popmarax c
y4eToM Ha3HaueHHs HMH(OpMAIMM U IEJIEBOM
ayJIMTOPUH, BBIOMpAs ONTHUMAIBHYIO (opmy
MPEJICTaBJICHUS U BU3YyalIH3aliy;

- OLIGHHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH
uH(poOpMalluK, €€ COOTBETCTBHE IIPABOBBIM M
MOpaJIbHO-3THUYECKUM HOpMaM;

- HCIIOJIb30BaTh CPEACTBAa MH(MOPMALIMOHHBIX H
KOMMYHHKAIIMOHHBIX TEXHOJOTHA B PEIICHUU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPraHM3allMOHHBIX 337ady C COONIOIeHuEM
TpeboBaHU M PrOHOMUKH, TEXHUKU

0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
OpPaBOBBIX M JTUYECKUX  HOPM,  HOPM
uH(pOpMaIMOHHON 0€30MacHOCTH;

HarpeBaHuH, LBETHbIE peakUuu OENKOB; MPOBOAMUTH PEAKUUU HOHHOTO
oOMeHa, OTpeeNIATh Cpely BOJIHBIX PACTBOPOB, KAUYECTBEHHbBIE PEAKIIUU
Ha CyJib(aT-, KapOOHAT- U XJIOPU/-aHHUOHBI, Ha KATHOH aMMOHWSI; pelIaTh
JKCIIEpUMEHTANIbHBIE 3a1aun o TeMaM "Metamel" u "Hemeramns") B
COOTBETCTBUM C TNPaBHJIAMU TEXHUKU O€30MaCHOCTU Mpu OOpalleHuu C
BEIIECTBAMH ¥ J1a0OpaTOpHbIM  OOOPYJOBaHUEM;  MPEICTABIATH
pe3ysbTaThl XMMUYECKOT0 3KCHEpUMEHTa B (GopMe 3alucH ypaBHEHUi
COOTBETCTBYIOLIUX peakiuii u GopMyIupoBaTh BBIBOABI HA OCHOBE 3TUX
Pe3yIbTaTOB;

- YMETh aHAJM3UPOBATh XMUMHYECKYI0 WH(POPMAIHUIO, MOIyYaeMylo W3
pa3HbIX UCTOUYHUKOB (CPEICTB MAacCOBOW HMH(pOpMaINH, ceTb IHTepHET 1
Jpyrue);

- BIIQJICTh OCHOBHBIMH METOJAMH HAYYHOTO TIIO3HAHUS BEIIECTB H
XUMHUYECKUX  sBIEHUN (HaONMIOJeHUE, U3MEpEeHHe, HSKCIEPUMEHT,
MOJICTTUPOBAHUE);

- YMETh MPOBOJMUTH PACYETHI IO XUMUYECKUM (OpPMYJIaM M ypaBHEHHIM
XUMHUYECKUX pEeakUUid C HCIONb30BaHHEM (DU3MUECKUX BEIUYHH,
XapaKTepU3YyIOIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl,
o0beMa (HOpMalbHBIE YCJIOBHUSI) Ta30B, KOJMYECTBA  BEIIECTBA;
MCIOJIb30BAaTh CHCTEMHBIE XUMUYECKUE 3HAHUS [T TPUHSTHSI PeLICHUI B
KOHKPETHBIX JKM3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BELIECTBAMH U HX
MIpUMEHEHUEM




- BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3AI[UTHI
uH(popMaIuu, "HHOPMAMOHHON 0€30MaCHOCTH
JUYHOCTH;

OK 04. DddextrBHO
B3aUMO/ICHICTBOBATh
1 paboTaTh B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOATEJIbHOCTU U CaMOOIIPEEIICHHIO;
-OBJIaJICHUE HaBbIKaMU y4eOHO-
HCCIIEIOBATENbCKOM, MPOEKTHON U COLUAIIbHOM
JIeSITEILHOCTH;

OBiaanenne YHHUBepPCAJTbHBIMH
KOMMYHMKATHBHBIMH JeHCTBUSIMM:

0) coBMecTHAasl IeATeJbHOCTh:

- TIOHUMaTh M UCIOJIb30BaTh IPEUMYIIECTBA
KOMaH/IHOM ¥ UHJIMBUTyaJTbHOU paboThI;

- MPUHUMATH 1IEJIM COBMECTHOM JEATEIbHOCTH,
OpraHU30BBIBaTh U KOOPAMHUPOBATH JCHCTBUSA
110 €€ JOCTIKESHHUIO: COCTaBIATh IIaH JCHCTBUH,
pacnpenensiTh poJid C  YYETOM  MHEHHUU
YYaCTHUKOB o0cyKaarhb pe3yNbTaThI
COBMECTHOI1 paboTHI;

- KOOpIMHUPOBATH U BBIIOJHATH pabOTy B
YCIOBHUSIX  pEalIbHOrO, BUPTYQJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

- OCYHIIECTBIIATH IO3UTHUBHOE CTPATETHYECKOE
MOBEJCHUE B PA3IMYHBIX CUTYyalUsAX, POSBISATD

TBOPYECTBO u BOOOpakeHue, ObITh
MHULUATUBHBIM
Osananenne YHHBEpCAJIbHBIMU

peryJiTHBHBIMHM JeHCTBUSIMU:

I') NPUHATHE ce0s U APYTUX JIIO/ei:

- NpPUHUMAThb MOTHUBBI W APTYMEHTHI JIPYTUX
JOJIeH TIPH aHATU3€ PE3YyJIbTATOB ACITEILHOCTH;
- TpU3HaBaThb CBOE MPaBO M MPaBO JPYrHX
JI0JIEH Ha OIIMOKU;

- pa3BHBaTh CIIOCOOHOCTH TOHUMATh MHP C

- yMeTh IUIaHUPOBaTh M BBHINOJMHATH XUMHUYECKHH HSKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BELIECTB IPU HArpeBaHUH, IOJIyueHHE
STHJIEHA U U3YYEHUE €T0 CBOMCTB, KAUECTBEHHBIE PEAKIIMU HA aJIbACTUIbI,
KpaxmaJj, YKCYCHYIO KHCIIOTY; JEHaTypanusi OeJIKOB IpH HarpeBaHuw,
[BETHBIE pPEAaKUUU OENIKOB; IMPOBOAUTH PEAKIIMM HOHHOTO OOMEHa,
OTpEeENATh Cpely BOJHBIX pPAacTBOPOB, Kaue€CTBEHHbIE pEaKLUHUU Ha
cyib(ar-, kKapOOHAT- U XJIOPHUI-aHHUOHBI, HA KaTUOH aMMOHMS; pellaTh
JKCIIEpUMEHTaIbHbIE 3a7aun 1o TeMaMm "Metamnsl" u "Hemeranns") B
COOTBETCTBUH C TNpaBHJIAMH TEXHUKU O€30IaCHOCTH IMpH OOpAIIeHUU C
BEUIECTBAMH W  JIaOOpaTOpHBIM  O00OpPYJOBAaHHMEM;  MPEJCTABISTDH
pe3yNbTaThl XUMUYECKOTO JIKCIEpUMEHTa B ¢GopMe 3amucH ypaBHEHUN
COOTBETCTBYIOIIUX peakuii U (GopMyTupoBaTh BHIBOABI HA OCHOBE 3THX
pe3yabTaToB




MTO3UIINH JIPYTOTO YETOBEKa,;

OK 07.
CopeiicTBOBATH
COXpaHEHHIO
OKpYKarolleu cpelibl,
pecypcocOepekeHuto,
MPUMEHSITh 3HaHUS
00 U3MeHEeHNH
KJTUMaTa, IPUHITATIBI
OepexIIMBOTO
MIPOU3BOJICTBA,

3¢ HEKTUBHO
JIENCTBOBATEL B
Ype3BhIYAHBIX
CUTYaIUsIX

B 00y1acTH 3K010r14€CcKOro BOCIIMTAHMS :

- copMupOBaHHOCTH 9KOJIOTHYECKOM
KyJbTYpbl, MOHUMAaHHE BIHSHHSI COLHAIBHO-
IKOHOMHYECKUX TIPOLECCOB HAa  COCTOSHUE
NPUPOTHONH W COLMATBHON Cpellbl, OCO3HAHHE
rI00aTbHOTO XapakTepa IKOJIOTMIECKUX
npo0iem;

- IJTAaHUPOBAHUE W OCYLIECTBIICHUE JICVCTBUI B
OKpY’Kalollled Cpelie Ha OCHOBE 3HAHUA Lelen
YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

AKTHUBHOE HENPUATUE ICUCTBUN, NPUHOCSIIUX
BpEJl OKpY>KaloIlel cpere;

- yMEHHE MPOTHO3UPOBATH HEOIATONPUSTHBIC
JKOJIOTHYECKUE MOCJICJICTBUS
NPEANPUHUMAEMBIX JEHCTBUM, MpPenoTBpaniaTh
ux;

- pacmmpeHue OTIbITa
JKOJIOTHYECKON HAlPABJIEHHOCTH;
- OBJIaJICHUE HaBbIKAMU Y4E€OHO-
HCCIIEIOBATENIbCKOM, TPOEKTHOW U COLMAIIbHOMN
JIeSITeTbHOCTH;

JACATCIbHOCTHU

- chopmupoBaTh MPEACTABICHUS: O XUMHUYECKOW COCTaBIISIOMICH
€CTECTBEHHOHAYYHOW KapTHHBI MUPA, POJIM XUMHUH B IIO3HAHUU SBJICHUH
npUpoabl, B (OPMUPOBAHUM MBIIUIEHUS W KYJIbTYpPHl JIMYHOCTH, €€
(YHKUMOHANBHOM ~ TPaMOTHOCTH,  HEOOXOOMMOM Ui pELIeHUs
MPaKTUYECKUX 3a/ad U DKOJOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHUS K
CBOEMY 3/I0pPOBBIO U TIPUPOJIHOM cpejie;

- yMeTb COONIOJaTh MpaBHUJa OSKOJOTHYECKH  LIE1eco00pa3HOro
MOBEICHUSA B OBITY U TPYJOBOM AEATEIBHOCTH B LEISIX COXpPAHEHUs
CBOETO 3J0pPOBbsI M OKPYXKAIOLIEH MPUPOJHONW Cpelbl; YYUTHIBATh
OIIACHOCTH BO3/ECHCTBUS HA KUBbIE OPraHU3MbI OIIPEJIEIIEHHBIX BEILECTB,
MTOHMMasl CMBICTI TTOKa3aTeNsl MPeesIbHOM TOMYCTUMOM KOHIIEHTpalun




2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOM JUCIUILINHBI

«XUMUS»

2.1. O0beM AMCUMILIMHBI U BUbI Y4eOHOI padoThl

O0beM yueOHOU AUCIIUTUTAHBI

Bcero akazeMuueckux 4acoB

OO0m1as Tpy10EMKOCTh YIEOHON AUCITUTIIMHBI 56
B TOM YHUCIIe
Bo B3auMozelicTBUY € MpenoaaBaTenemM 56
B TOM YHCIIe
JIEKIINH, YPOKH 30
MPAKTUYECKUE 3aHATHS 24
CamocTrosTenbHas paboTa 00y4arommxcst 0
[TpomesxyTounas arrecranus (auddepeHITnpoBaHHbINA 2

3a4€T)
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2.2. TemaTn4yecKuii MJIaH M COAEPKAHME U CHUILINHBI

Howmep
yYpOKa

HanmMmenoBanue
paszena, TEMBI

CopeprxkaHue yueOHOTO MaTepuaa

KomuuectBo
aKaJIeMIYECKUX
JacoB BO
B3auMOJICH CTBHH
c
npenoaaBaTesieM

B ToMm uncne

J,VP | 113

CP

dopmupyemblie
KOMIIETEHIIUU

Pa3nen

1. OcHOBBI CTPOEHUS BeNIeCTBA

1-2

CtpoeHue aTOMOB
XHUMUYECKUX

9JICMCHTOB U IIpUpPOJa

XUMHUYECKOI CBI3U

CoBpeMeHHast MOJIENIb CTPOCHUS aTOMA.
CUMBOJIMYECKUH S3BIK XUMUH. X UMAYECKHI
3JIEMEHT. DJEeKTPOHHAS KOH(UTYpaIls aToMa.
Knaccudukanus XuMu4eckux 31€MeHTOB (S-, p-,
d-snemenThI). BaseHTHBIC 3JIEKTPOHBI.
BanenTHoCTh. DNeKTpOHHAS TPUPOIA
XUMHUYECKOH CBSI3U. DIIEKTPOOTPHUIIATEILHOCTb.
Buapl xumudeckoit cBsizu (KOBaJIeHTHas,
HMOHHAs!, METAIJINYeCKas, BOJIOPOIHAS) U
crocoObI ee 00pa3oBaHusl.

2

34

[IpakTryeckoe 3aHsiTue

Nel.
«Penrenue 3amauy»

Pemrenne 3aJaHui Ha HCIIOJIb30BaHUE
XUMHYECKOM CHUMBOJIMKHU u Ha3BaHUM
COEIUHEHUI o HOMEHKJIaType
MEXKIYHAPOJHOTO  COK03a TEOPETUYECKOM U
MPUKIATHON XUMUU U TPUBHUAIBHBIX Ha3BaHUM
ISt COCTaBJIEHUS XUMHUYECKUX dbopmyn
JIBYXaTOMHBIX COCTMHCHHI (oKCcHI0B,
cynbGUAOB, THAPHIOB W T.I.) U APYTUX
HEOPTraHUYECKHUX COEIMHEHUI OTJIEJIBHBIX
KJIaCCOB.

[IpakTruueckue 3a1aHus HA YCTAaHOBJIEHUE CBSI3U
MEX/y CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB W MEPUOANIECCKIM H3MEHEHUEM
CBOMCTB XMMHMYECKHX 3JIEMEHTOB M UX
COEJIMHEHNI B COOTBETCTBUH C MOJIOKEHUEM
[Teproauueckoil CUCTEMBI.

OK 01
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5-6

[IpakTuueckoe 3ausatue
No2.

[Teproanueckuii 3aKoH
u tabauna J[.W.
MenpaeneeBa

[lepnonuueckas cucremMa XUMHUYECKUX
anemenToB /.M. MenneneeBa. ®uzndeckuii
cMmbica [lepuognueckoro 3akona /.M.
MenieneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX JIEMEHTOB, 00pa3yeMBbIX
VMMM TPOCTHIX U CJIIOKHBIX BEIIECTB B
COOTBETCTBHH C ITOJIOKEHUEM XUMHUYECKOTO
aneMeHTa B [lepuoauyeckoii cucreme.
MupoBO33pEHUYECKOE U HAYYHOE 3HAUCHUE
[Tepuoauueckoro 3akona J1.11. Menzeneesa.
IIporno3ss JI.1. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKUX DJICMEHTOB.

Pemrenue npakTHKO-OpUEHTUPOBAHHBIX
TEOPETUUYECKUX 3aJaHUN HAa XapaKTePU3ALIIO
XAMUYECKUX DJIEMEHTOB «MeTtauimdeckue /
HEMETaJIIUNJeCKHe CBOIMCTBA,
3JIEKTPOOTPHUIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHUU C UX JICKTPOHHBIM
CTPOCHHUEM U MOJIOKEHUEM B TTEPUOTUYECKON
CHCTEME XUMUUECKHX deMeHTOB []. 1.
MenaeneeBay.

OK 01
OK 02

Pa3pen

2. XuMH4YecKHue peakuuu

7-8

THIBI XUMAYECKUX
peakimit

Knaccudukarus u THITBI XAMUYECKIX PEaAKIIHN C
y4aCTUEM HEOPTraHUYECKUX BEILECTB.
CocraBneHre ypaBHEHHI peakuii COeIMHEH U,
pasnoXeHus1, 3aMelieHus, o0OMeHa, B T.4.
peaKkuuii TOPEHUs], OKUCICHUS-BOCCTAHOBIICHUS.
YpaBHEHHS OKUCIICHHSI-BOCCTAHOBIICHHUSI.
Crenens okucaeHus. OKUCIUTEIb U
BoccTaHOBUTEIb. COCTaBICHUE U ypaBHUBAHUE
OKHUCJIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIINI
METOJIOM JJIEKTPOHHOTO OayiaHca.
OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITH B
PUPOJE, MPOU3BOJICTBEHHBIX ITPOLIECCaX U
JKU3HEIEATSIIbHOCTH OPTraHUu3MOB.

OK 01
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9-10 | KommuectBeHHBIE KoanuecTBeHHbIE OTHOIIEHUS B XUMUU.
OTHOUIEHUSI B XUMHUH OCHOBHBIE KOJTMUECTBEHHBIE 3aKOHBI B XUMHUH 1
pacyeTsl 0 YPaBHEHUSAM XUMHUYECKUX PEAKIUH.
Mouib Kak equHHUIA KOJMYECTBA BELIECTBA.
MounsipHas Macca. 3aKOHbI COXpaHEHUS MacChl U
sHepruu. 3akoH ABoraapo. MonspHblii 00beM
ra3oB. OTHOCUTENbHAS IIOTHOCTh T'a30B.
Pacuersl 10 ypaBHEHUAM XUMUYECKUX PEAKLIUN C
HCIIO0JIb30BAaHNEM MAcChl, 00beMa (HOpMabHbIE
yCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA.
11-12 | DnekrposuTHyeckas Teopus 37IEKTPOIUTUUECKON JUCCOLMAIIIH. OK 01
Jucconuanus u Honbl. DIeKTpOAUTHL, HEANEKTPOIUTHI. Peaknun OK 04
MOHHBIH 00MeH HOHHOTO 0OMeHa. CocTaBlIeHHE peakLuit
MOHHOI'0 OOMEHA IIyTEM COCTABJIEHUS UX MOJIHBIX
U COKpalIEHHBIX HOHHBIX ypaBHEeHUH. KucmoTHo-
OCHOBHBIE peaKuu. 3aJaHNsI Ha COCTABJIICHHUE
VMOHHBIX pEaKIUii.
13-14 | JIaboparopnas pabota | MccnemoBanue TUIIOB (10 COCTaBY U KOJHUYECTBY
Nel. UCXOJHBIX U 00Pa3yIOLIMXCs BEILECTB) U
«Tunel XuMHUYECKUX MPU3HAKOB XUMUYECKUX peakuuii. [IpoBenenune
peakuuii» peakuii FOHHOro oOMeHa, OIpe/IesIEHUE CPeIbl
BOJHBIX paCTBOPOB. 3a/laHUsl HA COCTaBJICHUE
VMOHHBIX pEaKIUii.
Pasnen 3. CTpoeHue 1 CBOICTBAa HEOPraHUYECKHUX BEILLECTB
15-16 | Knaccuduxarus, [Ipenmer HEOpPraHU4eCKON XUMHUHU.

HOMEHKJIaTypa U Knaccudukanuss  HEOpraHMYECKUX  BEILECTB.

CTpPOEHUE [Ipocteie u crnoxHble BemecTBa. (OCHOBHbBIE

HEOPTaHUYECKUX KJIaCChI CIIOXKHBIX BELIECTB (okcupl,

BELIECTB TUAPOKCHUIBI, KHUCIOTHL, cosn). B3aumocsssb OK 01
HEOPTraHUYECKUX BEILIECTB. ArperarHblie OK 02

cocTOosiHMS  BemlecTBa. Kpucramumueckue u
amopdHble BemecTBa. THUIBI KPUCTAIUIMYECKUX
pemeTok (aTOMHasi, MOJIEKYJIsIpHas, HOHHas,
METaJuIn4yecKas). 3aBUCUMOCTb  (PU3HMUECKHX

CBOMCTB BeIlECTBA OT THUIIA KPUCTALUINYECKOU

13



pEIIeTKH. 3aBUCUMOCTD XUMHUYECKOU
AKTUBHOCTHU BCUICCTB OT BHUJa XUMHYECKOU CBS3H
U TUMNA KPUCTAUIMYECKOW pemeTku. [IpuunHbl
MHOT000pa3usi BEIIECTB.

17-18

IIpakTrueckoe 3aHaTHe
Ne3.

«Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHU4ECKUX
BEILECTB

Homenknarypa HEOpraHM4eCcKuX BELECTB:
HA3BaHUE BEIIECTBA UCXO/IS U3 X XUMUYECKOU
(hopMyIIbI UITU COCTaBICHUE XMMHYECKOM
(hopMyJIbI UCXOJI U3 HA3BaHMSI BEILIECTBA 110
mexayHapoaaor (MIOITAK) wnu TpuBuansHOM
HOMEHKJIaType.

Pewenne PAKTUYCCKUX 3a1aHU 1 1o
KJIaccuuKay, HOMEHKIAType U XUMHYECKUM
dbopMyliaM  HEOPraHUYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB (yrapHbIM ra3, YTIeKUCIbIA
ra3, aMMHaK, raiieHas W3BeCTb, HeralieHas
U3BECTh, NMUTHEBAsA COAA M JAPYTUX): HA3bIBATh U
COCTaBJIATh (HOPMYJIBI XHUMHUYECKHX BEIIECTB,
OTpeAeATh MPUHAIEHKHOCTh K KJIaccy.
HcTounuku xumudeckoit nHpopmanuu (CpeacTs
MaccoBoi nHpopMaluu, cetb HTepHET u
npyrue). [Tonck nHGOpManIMK MO Ha3BAHUSM,
uaeHTuGUKaTopam, CTpyKTYpHBIM Gopmysam.

19-20

DOUBNKO-XUMHYECKHE
CBOICTBA
HEOPraHUYECKUX
BCILICCTB

Mertamnel. O6mue puznyeckne 1 XuMHUIeCKre
cBoicTBa MeTauioB. CIIOCOOBI MOTyUYEHUS.
3HaueHUE METAJIJIOB U HEMETAJUIOB B IPUPOJE U
KHU3HEIESITEIbHOCTH YEJIOBEKA U OPraHU3MOB.
Kopposus meTanios: BUIbI KOPPO3UH, CIIOCOOBI
3alUTHl METAJJIOB OT KOPPO3UHU.

Hemeramnsr. O0mue pu3nueckne 1 XUMHYECKUE
CBOMCTBA HEMETAJUIOB. THUIIHYHBIE CBOMCTBA
HemetayioB IV— VII rpynn. Knaccuduxanus u
HOMEHKJIaTypa COEIMHEHUI HEMETAILJIOB.
KpyroBopoTsl OMOTreHHBIX 3JIEMEHTOB B

pUPOJIE.

21-22

Ddusuko-xuMmnyecKkue

XMMHYECKHUE CBOIICTBA OCHOBHBIX KJIACCOB

OK 01
OK 02
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CBOICTBa
HCOpFaHquCKHX
BEIIECTB

HEOpPraHMYECKUX BEUIECTB (OKCHU/IOB,
TUAPOKCHUJIOB, KUCIIOT, COJIEH U Jp.).
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
IIPOCTBIX BELIECTB, BOJOPOAHBIX COEAUHEHNH,
BBICIIINX OKCHUAOB Y THAPOKCHUAOB

23-24 | Ilpaktnueckoe 3anstie | CocraBieHUE ypaBHECHHI XUMHUECKUX PEAKIIUNA C
Ned. Y4acTHEM IPOCTBIX U CIOKHBIX HEOPraHMYECKUX
«DU3NKO-XMMHUYECKUE | BEIIECTB: METAJUIOB W HEMETaNIOB; OKCHJOB
CBOWCTBA METa/yIOB,  HEMEeTaJuIoB U aM(OTEPHBIX
HEOPTaHUYECKUX 3JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBaHUM
BELIECTB» ¥ aM(pOTEPHBIX THIPOKCHIOB; HEOPTaHWYECKHUX

COJIEH, XapaKTEPU3YIOIIMNX UX CBOMCTBA.
Pemenue mpakTMKO-OpHUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUI Ha CBOMCTBA, COCTaB,
MOJTyueHHEe U 0€30MacHOE HCII0JIb30BaHUE
Ba)XHEHIINX HEOPTaHUUECKUX BEIIECTB B OBITY U
IPAKTHYECKOM 1€ATENbHOCTH YeIOBEKa.

25-26 | JlaboparopHas paboTa | PeimmeHne — SKCHEPUMEHTAIbHBIX  3a4a4 110 OK 01
Ne2. XUMUYECKUM CBOMCTBaM METaJIJIOB u OK 02
«nentuduxanus HEMETAJIJIOB, [0 PAaclO3HaBaHUIO U IOJyYEHUIO OK 04
HEOPTaHUYECKUX COEMHEHMI METaNIOB M HEMETAJLJIOB.

BELIECTB» WnenTndukanus HEOPraHMYECKUX BEIIECTB C
UCIOJBb30BAHUEM  HUX  (PU3HKO-XMMHYECKUX
CBOMCTB, XapaKTEPHbIX KaUECTBEHHBIX pEaKLUU.
KauecTtBenHnsle peakiuu Ha cynbdar-, KapOoHaT-
U XJIOPUJ-aHUOHBI, HA KATHOH aMMOHHS.
Pa3nen 4. CTpoeHue 1 CBOIICTBAa OPraHNYEeCKUX BellleCTB

27-28 | Knaccudukarus, [losiBiieHue 1 pa3BUTHE OPraHUUECKON XUMUHI

CTPOECHHE U Kak Hayku. [Ipeamer opraHn4eckoil XUMHUH.
HOMEHKJIaTypa Mecto 1 3HaueHUE OPraHUYECKON XUMHUU B
OpraHNYEeCKHX BEUIECTB | CHCTEME €CTECTBEHHBIX HayK. OK 01

XuMudaeckoe CTPOCHHUEC KaK IMOPAAOK COCANHCHUA
aTOMOB B MOJICKYJIC COIJIACHO HX BAJICHTHOCTH.

OCHOBHBIE TIOJIOKEHHS] TEOPHH
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XUMHYECKOTO CTpOECHUS OpPraHUYECKUX
coequHennit A.M. byrtnepoBa. VYriepoaHbliit
CKEJIET OPraHM4YeCKOM MOJIEKYJIbl. 3aBUCUMOCTh
CBOMCTB BEIECTB OT XUMHYECKOIO CTPOECHHS
MoJieky1. M3oMepust U1 u30MepBl.

[Tonsitue o pyHkmoHANBHOU Tpynie. Pamgukai.
[TpunHIMIB KTaccuDUKAIIMT OPTaHUYECKUX
COeIMHEHMI. MexXnyHapo1Hast HOMEHKIIATypa U
MIPUHIMITBI HOMEHKJIATYPhl OPTraHUUECKUX
coeaunenuil. [Toustue 00 a30TcoaepKaIux
COEIMHEHUSX, OMOJIOTHYECKH aKTUBHBIX
BelecTBax (yrjieBoax, xKupax, 0enkax u jap.),
BBICOKOMOJIEKYJISIPHBIX COETMHEHUAX (MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO).

29-30 | Knaccudukarus, Homenkiarypa opraHu4ecKkux COeIMHEHUM
CTPOEHHE U OTJETbHBIX KJIACCOB (HACHIIICHHBIE,
HOMEHKJIaTypa HEHACBIIICHHBIE U apOMaTHYECKHE
OpPraHUYECKUX BEUIECTB | YIJIEBOAOPO/bI, CIUPTHL, (PEHOIIB, aJbIETUIbI,
KETOHBI, KApOOHOBBIE KUCIOTHI U JIp.)
CocraBiieHHE TIOJHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (pOPMYJI OPIraHUYECKUX BELIECTB
OTJIEJIBHBIX KJIACCOB, UCIOJIb3Ys X Ha3BaHUS 110
CUCTEMATUYECKON U TPUBUAIBHOMN
HOMEHKJIaType (3THJIEH, alleTUIIeH, TIUIepUH,
¢denon, popmanbaeru, yKCycHas KUcioTa,
rmiuH). Pacyetsl nmpocteiiniei hopmMyIisi
OpraHMYECKOM MOJIEKYJIbI, HCXOIS U3
AJIEMEHTHOTO0 cocTana (B %).
31-32 | KonTponbHas pabora
Nel
33-34 | CaoiicTBa DU3UKO-XUMHUYECKHE CBOMCTBA OPTaHUYECKUX OK 01
OpraHUYeCKHUX COEJIMHEHUM OT/IEIbHBIX KJIACCOB (0COOCHHOCTH OK 02
COETMHEHU I KJ1acCU(PMKAIIMM 1 HOMEHKIIATypbl BHYTPH OK 04

KJ1acca; TOMOJIOTHYECKUH psill U o01mas
bopmya; n3oMepust; Gu3nYeCcKre CBOUCTBA;
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XMMHUYECKHE CBOMCTBA; CIOCOOBI MOTYUYEHUS):

— IpenenbHbIE  YTIeBOAOPOAbl (alKaHbl U
LIUKJIOAIKaHbl). ['opeHne MeraHa Kak OJUH U3
OCHOBHBIX HCTOYHHUKOB Teruia B
IIPOMBIIUIEHHOCTH u OBITY. CaoiicTBa
MPUPOAHBIX  YTJEBOAOPOAOB, HAXOXKJIEHUE B
HpPUPOIC U TPUMEHEHUE AJIKAHOB;

— HenpeAeabHbIe (AJIKEHbI, ATTKUHBI U
QJIKaJJMEeHbl) U apOMaTUYECKHE YTIEBOAOPOIbL.
I'openue aneruneHa Kak UICTOYHUK
BBICOKOTEMIIEPATYPHOT' O TUIAMEHU I CBAPKU U
PE3KU METAILJIOB.

35-36 | CsoiicTBa CBolicTBa OpraHMYECKUX COEAUHEHNN
OpraHNYEeCKHX OTIETBHBIX KJIACCOB (TPUBHAIBHAS U
COCIMHEHHI MeXIyHapoJHass HOMEHKJIaTypa, XUMUYECKUE
CBOWCTBA, CITIOCOOBI MOJIy4EHUs): IpeaeIbHbIC
(aykaHBI ¥ LMKIIOAJIKAHBI), HENPEEIbHbBIE
(aJIKeHBI, aJIKUHBI ¥ AJIKAJUCHBI) U
apOMaTHUYECKUE YTIIEBOAOPO/Ibl, CIIUPTHI U
(eHob1, KapOOHOBBIE KUCIOTHI M 3(UPHI,
aIbJIETU]Ibl U KETOHBI, aMHUHBl 1 aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHbIE CO€MHEHUS. 3aJaHus Ha
COCTABJICHHE YPAaBHEHUM XUMHUUYECKUX PEAKLIUU C
y4acTHEM OpTaHMYECKUX BEIIECTB Ha OCHOBAaHHH
UX COCTaBa U CTPOCHUSI.
37-38 | JlaboparopHas pabora | [losydeHue 3TUIICHA U U3YYECHUE €T0 CBOWCTB.
No3. MoenupoBaHue MOJIEKYJT U XUMUYECKHUX
«IIpeBparenus MpeBpalleHH Ha TpUMepe dTaHa, dTUIICHA,
OpPraHWYECKUX BEILECTB | alleTUJICHA U Jp.
NIPY HArPEBaHUNY
39-40 | Unentuduxanus buooprannueckue coenunenus. [Ipumenenue u OK 01
OpraHNYECKHX Ouosiornyeckas poJib yrieBoaoB. OKHcIeHne OK 02
BELIECTB, UX 3HAUEHUE | YIJIEBOJIOB — HUCTOYHUK SHEPTHH JKUBbBIX OK 04

Y IPUMEHEHUE B
OBITOBOI U

opranu3MoB. O61acTu IPUMEHEHHS
aMMHOKUCIOT. [IpeBparienus 6e1KoB MUK B
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MMpOU3BOJACTB €HHOI
JACATCIbHOCTHU
YCJIOBCKaA

opranusMe. buonoruueckue GpyHKIN OEIKOB.
buonorunueckue pyHKMM xupoB. Posb
OpPraHUYeCKOM XMMHUU B PEIIEHUH IIPOOIIeM
MUIIEBOI 0€30MMacHOCTH.

Posb oprannueckoil XuMHUH B peLICHHH TTPo0iIeM
JHEpreTHYecKoi 0e30MacHOCTH, B pa3BUTHHI
MEINLIMHBI, CO3JaHUH HOBBIX MaTepUaJIOB,
HOBBIX UCTOYHUKOB SHEPTUU (AIbTEpHATUBHbBIC
HWCTOYHHUKHU dHEPrun ). OnacHOCTh BO3ICUCTBUS
HAa JKHUBBIE OPTaHNU3Mbl OPIrAHUUYECKUX BEILIECTB
OTJIEJIbHBIX KJIACCOB (YTJIEBOIOPOAbI, CIIUPTHI,
(heHoTbI, XJIOpOpPraHNYECKUE TPOU3BOIHBIE,
aJIbJIETU/IBI U JIP.), CMBICII IIOKA3aTeNsl NpeAeabHO
JONTYCTUMOM KOHIIEHTpAI1H.

41-42

JlabopaTopHnas pabota
N4,
«Unenatudukanus
OpPraHUYECKHUX
COEIUHEHNN
OTACNBHBIX KIIACCOBY

Nnentuduxanus opraHnuecKux COeTMHCHUI
OTJIENIbHBIX KJIACCOB (Ha MPUMEPE allbJIeTHUIOB,
Kpaxmasa, yKCyCHOM KHCIIOTbI, O€JIKOB U T.I1.) €
WCIIOJIb30BaHUEM MX (DU3UKO-XUMUYECKUX
CBOMCTB U XapaKTEPHBIX KaUECTBEHHBIX
peakuuii. Jlenatypanus 6eyka mpy HarpeBaHUM.
[IBeTHBIC peaknuu OenkoB.BoO3HUKHOBEHHE
AQHAIMTUYECKOTO CUTHAJIA C TOYKH 3PEHUS
XUMHUYECKUX MPOLIECCOB MPU MPOTEKAHUH
KaueCTBEHHOW PEaKIINH, TTO3BOJISFOITIECH
UACHTU(DUIIUPOBATH MPETIOKEHHBIE
OPraHNYeCKHE BEIIECTBA.

Pa3nen

5. Kuneruyeckue u TepM

OIUHAMHUICCKHUEC 3AKOHOMEPHOCTH INPOTCKAHUA XUMHUYECCKHUX PEaKIl

5071

4344

CKOpOCTh XMMHUYECKUX
peakiuii. XuMUYECKOe
paBHOBECHE

CKOpoCTh  peakuMH, €€ 3aBUCUMOCTh  OT
pa3IMYHBIX (AKTOPOB: MPHUPOABI PEAruPYIOIMINX
BEILECTB, KOHILICHTPalUH pearupyromumx
BEILIECTB, TEMIIEPATYPbI U MJIONIAIN PEAKIITNOHHOU
noBepxHoOCTH. TermoBeie 3(PPEKTH XUMHUIESCKHX
peakuuii. JK30- U IHAOTEPMHUYECKUE, PEAKIIUH.
OOpaTumMocTh peakiuii. XuMHUecKoe

2

OK 01
OK 02
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pPaBHOBECHE U €70 CMELICHHE 110 JENCTBUEM
pa3UYHBIX (PAKTOPOB (KOHIIEHTPAIUS PEareHTOB
WIM IPOAYKTOB PEAKIIMH, IABJICHUE,
TeMIIepaTypa) JUIsd CO3/1aHusl ONTUMAIbHBIX
YCIOBUM IPOTEKAHHS XUMHYECKUX MPOLIECCOB.
[Tpunnun Jlelllarense.

45-46 | IlpakTHyeckoe 3aHATHE | PemeHne mpakTUKO-OPUEHTHUPOBAHHBIX 33/IaHHIA
Nes. Ha aHanu3 (PakTOPOB, BIUSIOLIMX HA U3MEHEHHE
«CkopocTb CKOPOCTH XUMHUYECKOM PEAKIUH, B T.4. C TO3ULUI
XMMUYECKUX PEAKIUA. | HKOJOTHYECKH 11€71ecO00pa3HOro MOBEACHUS B
Xumugeckoe ObITY M TpPYIAOBOM JIEATENbHOCTH B LEIAX
paBHOBECHEY COXPAaHEHHUs CBOEr0 3JI0POBbS M OKpYXKAIOIIEH
IIPUPOTHOMN CPEJIBI.
Pemenne npakTMKO-OpUEHTHPOBAHHBIX 3aJaHUHI
Ha npumeHeHne npuHnuna Jle-Illatense mis
HaXO0)K/IEHUS HalPaBJIECHUS CMELECHUS
PaBHOBECHS XUMUUECKOHN PEaKIUH U aHATIN3
(akTOpOB, BIMUAIOIIUX HA CMEILEHUE
XMMHYECKOTO PABHOBECHSI.
Pa3nen 6. PacTtBopbl
47-48 | [lonarue o pacTBOpax PactBopenune kak (pU3NKO-XUMHUYECKHUHA MTPOIIECC. OK 01
PactBopsl. CriocoObI IPUTOTOBJIEHUSI PACTBOPOB. OK 02
PactBopuMocTs. MaccoBas 105151 paCTBOPEHHOTO OK 07

BemecTBa. CMBICT — TMOKaszaTels  MpeaeiIbHO
JIOITy CTUMOH KOHLIEHTpaluu i €ro
HCIOJB30BAHME B OLIEHKE  DKOJOTHYCCKOM
0e30MacHOCTH.

[IpaBuia  PKOIOTHYECKH  II€IECO0OpPa3HOro
MOBEACHUS B OBITY M TPYJOBOM JEATEIHHOCTH B
IEeJIIX  COXPAaHEHHMs] CBOETO  3JI0POBbS U
OKpYy)Karllel MPUPOJHON CpEAbl; OMACHOCTh
BOSHGﬁCTBHﬁ Ha JKUBLIC OpFaHI/ISMI)I
OTIpe/ICTICHHBIX BEIIECTB.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX
pacyETHBIX 33IaHUM HA PACTBOPHI,
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UCIOJb3yeMble B OBITOBON M MPON3BOICTBEHHOM
JESITEIbHOCTH YEJIOBEKA.

49-50 | JIaboparopHast pabora | IIpuroroBiacHue pacTBOpPOB 3a/laHHON OK 01
Nos. (maccoBoif, %) KOHIEHTpauUuu (C TMPAKTHKO- OK 02
«IIpuroroBnenue OpPUEHTUPOBAHHBIMU BOIIPOCAMU) U OIPEJIEIIEHNE OK 04
PacTBOpPOB» Cpelibl BOJHBIX pacTBOPOB.

Pemienue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.
Pa3nen 7. Xumus B ObITY M IPOU3BOACTBEHHOI 1eSITeIbHOCTH YeJI0BEKa

51-52 | Xumus B ObITY | Hogelimne 1ocTH)eHnss XUMUYECKON HAYKU U OK 01
MIPOU3BOJICTBEHHOM XUMHUYECKON TeXHOJIOTHH. PoJib XUMUM B OK 02
JIEATEIILHOCTH o0ecrieueHnH KOO MUECKOM, SHEPreTHUECKOH 1 OK 04
YyeJloBeKa MUIIEBON O€30MaCHOCTH, PA3BUTUU MEIUIUHBIL. OK 07

[IpaBuna noucka U aHaaM3a XUMUYECKOU
nH(pOpMaLKK U3 Pa3IMYHbIX UCTOYHUKOB
(Hay4Hast 1 yueOHO-Hay4YHas JIUTEparypa,
CpezAcTBa MaccoBOW MH(POPMALIUH, CETh
Wurepner).

53-54 | Ilpaktnyeckoe 3aHaTHE | [Toick © aHAIWM3 KEHCOB O TMPHUMEHCHUH
Noé6. XUMHUYECKUX BEIIECTB U TEXHOJOTHMU C y4eToM
«Xumus B ObITY U Oyayiuel npoQecCuOHaNbHON AEATENbHOCTH 10
IIPOU3BOJICTBEHHOMN TEMaM: Ba)KHEWIINE CTPOMUTENbHBIE MaTepUaIbI,

JESITEIbHOCTH KOHCTPYKLIMOHHBIE MaTepHalibl, KPacku, CTEKJIO,
YEJIOBEKa» KepamMHKa, MaTepualibl  JUIsl  3JEKTPOHUKH,
HaHOMAaTEepHaIbI, TEKCTUJIbHBIE BOJIOKHA,
HCTOYHUKH JHEPIuH, OpraHMYECcKue U
MUHEpaJibHblE  YJIOOpEHHUs,  JIEKApCTBEHHBIE
BEIeCTBa, OBITOBAS] XUMHUSI.
3amura:lIpencraBnenne pe3ynbTaToB pELICHUS
Ke¥coB B (hopMe MUHH-IOKJIaa C MPE3CHTAIUEH.
55-56 | AuddepeHunpoBaHHbBIIi 3a4eT
JI—nekuuss 113 — mpakTuueckoe 3aHATHE
VYp — ypok CP — camocrosiTenbHas pabora
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3. YCJIOBUS PEAJIM3AIIAU ITIPOT PAMMBI OBIIIEOBPA3OBATEJILHOM
JUCIUAITIJIMHBI

3.1. TpeGoBaHUSA K MUHUMAJILHOMY MATEPHAIbHO-TEXHUYECKOMY o0ecredeHuIo
JUia peanu3anuu MporpaMMbl JUCHMIUIMHBI JOJKHBI OBITH MPETYCMOTPEHBI CIEIyIOIINE
CrellMaNbHbIe TOMEIIEHUS: YIeOHbIN KaOUHET XMMHUU W/WIK yuyeOHOU XUMUYECKO# 1abopaTopuu.

O6opynoBanue yuyeOHOro kadOuHera (HArJIsiIHbIe MOCOOMSI): HAOOPHI MIAPOCTEPKHEBBIX
MoJieNield MOJIEKYJI, MOJENIN KPUCTAIIMYECKUX PELIETOK, KOJUIEKIUU MPOCTHIX U CIOKHBIX BELIECTB
W/WIKA KOJUIEKIIMM TOJMMEPOB; KOJUIEKIMS TOPHBIX MOpPOJ M MHUHepasioB, Tabmuia MeHeneesa,
y4eOHbIe (UIBMBI, TUPPOBBIE 00Pa30BaTEIbHBIE PECYPCHI.

TexHuveckue cpeacrsa o0ydyeHHsi: KOMIIBIOTEP C YCTPOIICTBaMM BOCIIPOM3BEICHMS 3BYKA,
INPUHTEP, MYJIBTUMEANA-TIPOCKTOP C 3KPAaHOM, MYJIbTHUMEAMHHAS JOCKa, YyKa3Ka-Npe3eHTep s
Mpe3eHTaIUH.

O6opynoBanue Jiadoparopum M Ppadouyux MecT Ja0OPATOPMU: MEH3YPKH, MHUIETKU-
KaneJlbHUIIbl, TEPMOMETPBI, MUKPOCKOI, JIYIbl, IPEIMETHbIE U MMOKPOBHBIE CTEKIIA, MIAHIIETHI JUIs
KaleJabHBIX peakuuil, GuiapTpoBaibHas Oymara, MIPOMBIBAJIKHU, CTEKISHHbIE MPOOHPKHU, PE3UHOBBIC
npoOku, (oHapuKu, HAOOpP PEAKTUBOB, CTEKISIHHBIE MaJOYKH, INTATHBBI IS MPOOHPOK;MEpHBIE
LUWIMHJPBI, BOPOHKH CTEKJISIHHbIE, BOPOHKH JenuTenbHble nuauHapuueckue (50-100 mi), ctynku ¢
nectukoM, (aphopoBbie YalllKH, MUHIETHI, (UIBTPHI OyMakHBIC, BaTa, MapJjs, YacOBBIE CTEKIA,
ANEKTPOIUIUTKH, JTa0OpPaTOPHBIE MITATUBBI, CHHPTOBBIC TOPENKH, CHUYKH, TPUOOP IS TOTY4YEeHUS
ra3oB (WM NpoOUpKa ¢ Ta300TBOJHON TPYOKOH), AepKaTenu Uid IPOOUPOK, CKISTHKU ISl XpaHEHUs
PEaKkTHBOB, pa3JaTOYHbIC JIOTKW; XuMH4eckue ctakanbl (50, 100 m 200 mu);mmarend; MUHIETH;
TUTEJbHBIC MIMIIBI, CEKYHIOMEpHI (TaiiMepsl), MepHble podupku (Ha 10—-20 mir) 1 MepHbIe KOJIOBI
(25, 50, 100 u 200 M), BoasHas OaHs (MJIM TEPMOCTAT), CTEKIISIHHBIE MaT0YKH; KOHUYECKHE KOJIObI
g tutpoBanus (50 u 100 mi); MHAMKATOpPHBIE MOJOCKU AJs omnpenenenus pH u cranmaptHas
WMHJMKaTOpHAs IIKaJla; yHUBEPCAIbHBIA NHIUKATOp; nuneTku Ha 1, 10, 50 mu (unm go3zarops! Ha 1, 5
u 10 M), OropeTku A TUTPOBaHUA, MeIUIMHCKUE mnpuiel Ha 100—150 mu, nabopaTopHble W/nWiIn
aHAJTMTUYECKUE BeChl, pH-MeTphI, CymmIbHBIN 1TIKad, U JIp. JabopaTopHOE 000PYyI0BaHNE.

3.2. UndopMannoHHOe odecrieyeHUe peain3alii NpPOorpaMmbl

1. Jlnga peanusanuu mnporpammbl OMOIMOTEUHBIH (QOHJ 00pa30BaTENbLHOW OpraHU3aIUU
JOJDKEH HMMETh MedyaTHble W/WIM 3JeKTPOHHBbIE OOpa3oBaTeibHble M HMH(POPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHbIE ISl HCIIOJIb30BAaHMS B 00pa30BaTEILHOM IPOLIECCE, HE CTapIle 5 JIeT ¢ MOMEHTa
U3/IaHUSL.

2. Pexomenayemble TieyaTHbIE U3JAHUS 110 pealn3aliy 001meo0pa3oBaTeIbHON AUCIUTLITUHBI
IPEACTaBICHBI B METOJMUYECKIX PEKOMEHIAIMX TI0 OPTaHU3aIlluN 00y4IeHUsI.

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI OBLIEOBPA30BATEJIBLHOM
JTUCHUTIIMHBI

KoHTponb 1 oneHka pe3yibTaToB 00yueHMsI OCYILECTBISETCS MperojaBareieM B IpoLecce
MIPOBEJICHUS MPAKTUYECKUX 3aHATUNA U JJAOOPATOPHBIX pabOT, TECTUPOBAHMS, a TAK)KE BBIOJIHEHUS
00y4aroImuMHUCs WHAUBHIYaJIbHBIX 3aJaHUN, IMPOEKTOB, HCCIENOBaHWUU. Pe3ynbTarhl 0O0ydeHHS
OTIPEAETSAIOT, YTO OOydYaromuecs MOJKHBI 3HATh, MOHUMAaTh U JAEMOHCTPUPOBATH MO 3aBEPIICHUH
W3YYEHHUsI TUCUUTUIAHBI.

Jnst hopMHUpOBaHMS, KOHTPOJS M OICHKH Pe3yJbTaTOB OCBOCHHUS y4eOHOW JUCHUIUIMHBI
UCIIOJIb3YEeTCsl CUCTEMa OLICHOYHBIX MEPOINPUATUH, MPEACTaBIAIOIIAs COO0NH KOMIUIEKC y4eOHBIX
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MEpOTNPUSATHIA, COTJIACOBAHHBIX C pe3yJibTaTaMu 00yueHHs U chopMyInpoBaHHbIX ¢ yaerom PI'OC

COO (mucumrumHapHbie pe3yabTaThl o auctuminHe) u @I'OC CIIO0.

Ne OK Monyas/Pa3nen/Tema Pe3yabTar 00yuenus Trmer Oueﬂoqﬂub X
MeponpUsiTHI
I | OcHoBHOE conepxanmne
1 DopMyJIMPOBATH
Pa3znen 1. OcHOBBI
0a30BbIe MOHSITHS U
CTPOEHUS BelllecTBa
3aKOHBI XUMHH
1.1 | OKO0l |Crpoenue aromoB CocraBnars xumuueckue |1. Tect «Ctpoenue aToMoB
XUMHYECKUX SJIEMEHTOB |(DOPMYJIbI COCAMHEHU B |XUMUYECKUX AJIIEMEHTOB U
Y IPUPOJIa XUMUYECKON |COOTBETCTBUH CO MIPUPOJIa XUMHYUECKON CBSI3N.
CBsI3BU CTEIECHbIO OKHUCIICHUS 2. 3agauy Ha COCTaBIICHUE
XUMUYECKUX DJIEMEHTOB, |XUMHUYECKUX (POPMYIT
HCXO0JIA U3 BAJIGHTHOCTU U |IBYXaTOMHBIX COEIMHEHUN
ANEKTPOOTPUIIATEIBHOCTH |(OKCHUIOB, CYIb(UIOB, THAPHIOB
U T.IL.).
3. 3amaHus Ha UCIIOIB30BAHUE
XUMHYECKON CUMBOJIMKH U
Ha3BaHUU COCTUHEHUHN 11O
HOMEHKJIAType MEXTyHapPOJHOTO
COI03a TEOPETUYECKOM U
MPUKIIATHON XUMUU U
TPUBHAIbHBIX Ha3BAHUM IS
COCTAaBJICHHS XUMHYCCKHUX
(dhopMysT IByXaTOMHBIX
COEMHEHMH (OKCHUJIOB,
Cynb(GUI0B, THIPHUIOB U T.I1.) U
JIPYTUX HEOPraHUIECKUX
COEJIMHEHU M OTAEIBHBIX KJIACCOB
1.2 | OKO0l |[lepuoguueckuii 3aKoH U | XapakTepru30BaTh 1. Tect «Mertammueckue /
OK 02 |raGmuma 1.1 XHMHYECKHE PJIEMCHTHI B |HEMETAJIMYSCKUE CBONCTBA,
MengeneeBa COOTBETCTBUH C HX 3JEKTPOOTPHUIIATEIBHOCTD U
ITOJI0KCHUEM B CPOJICTBO K DJICKTPOHY
MEPUONYECKON CUCTEME |XUMHUYECKUX DJIEMEHTOB B
XUMHUYECKUX 3JIEMEHTOB  |COOTBETCTBHUE C UX AIEKTPOHHBIM
J.1. Menneneera CTPOCHUEM U TTOJIOKEHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYECKHUX d1eMeHToB 1.1
MeuneneeBay.
2. [IpakTruueckue 3aaHus Ha
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOEHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M MEPUOIUIECKUM
H3MCHECHUEM CBONCTB XMMHUYECKUX
3JIEMEHTOB M KX COSTUHCHUH B
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OK

Monayas/Pa3znen/Tema

Pe3yabTar 00y4enust

THunbl OLleHOYHBIX
MeponpUATHH

COOTBETCTBHH C MOJIOKEHUEM
[lepunonnueckoi cucreme.

3. IIpakTUKO-OpUEHTUPOBAHHBIC
TEOPETHYECKHE 3aJaHusI Ha
XapaKTepU3alni0 XUMUYECKUX
3JeMeHTOB: «Metamnyeckue /
HeMeTaJIndecKre CBOMCTBA,
3JEKTPOOTPULIATENBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX 3JIEKTPOHHBIM
CTPOCHHEM U TIOJIOKEHUEM B
IIEPUOIUYECKON CUCTEME
XUMUYECKUX 3JIEMEHTOB

J.1. MenneneeBay

Pa3pen 2. Xumnueckue
peakuumn

XapakTepu3oBaTh THIIbI
XHMHYECKUX peaKuuii

KountpoJsbsHas pabdora
«CTpoeHue BelecTBa U
XHMHYeCKHe peakunn»

2.1

OK 01
OK 04

THunbel XUMHUYECKUX
peakui

CocTaBiaTh peakiuu
COCTMHECHHU S, PA3JIOKECHUS,
oOMeHa, 3aMeIICHNS,
OKHCIIUTEIIBHO-
BOCCTaHOBHTEIILHBIC
peaxIyu

1. 3agauu Ha cocTaBieHUE
YpPaBHEHUU peaKInid:

— COCIMHCHWSI, 3aMEIICHUS,
pas3ioxeHus, 0OMeHa;

— OKHUCIIUTEIbHO-
BOCCTAaHOBUTEIHHBIX PEAKIIHIA C
UCIOJIb30BAaHUEM METOa
3JICKTPOHHOTO OanaHca.

2. 3amayu Ha pacyeT MaccChl
BEIIeCTBa WU 00bEMa

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BELIECTBA, MAacCe U 00bEMY
OJTHOTO M3 YYaCTBYIOIIIUX B
peaKIMu BEIIECTB; pacyeThl
Macchl (00bEMa, KOTMYeCTBa
BEIIECTBA) MPOIyKTOB PEAKIIUH,
€CJIM OJTHO U3 BEIIECTB UMEET
IPUMECH

22

DJIEKTPOIUTHYECKAS
JVCCOLIAALINS 1 HOHHBIN
o0oMeH

CocCTaBysTh ypaBHEHHUS
XUMHUYCCKUX peaKHI/II/I
HOHHOI'0 0OMEHA C
y4acTHEM
HeOpFaHI/I‘ICCKI/IX BCIICCTB

1. 3aganus Ha COCTaBJICHHUE
MOJIEKYJIIPHBIX U MOHHBIX
peaxkLuii C y4acTUEM KUCIIOT,
OCHOBAaHWH M COJICH,
YCTaHOBJICHUE N3MEHEHHUSI
KHCIIOTHOCTH CPEJIbI

2. JJaboparopnast pa6ota "Tumsr
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OK

Monayas/Pa3znen/Tema

Pe3yabTar 00y4enust

THunbl OLleHOYHBIX
MeponpUATHH

XUMHUYECKUX peaKiuii”

Pa3nen 3. Ctpoenne n
CBOliCTBa
HEOPraHMYecKUux
BellecTB

HccaegoBats cTpoeHne u
CBOMCTBa
HEOPraHuYecKux
BellecTB

KounrpoJsbHas padora
«CBOICTBa HEOPTraHNYECKUX
BelleCTB)

3.1

OK 01

Knaccuduxanms,
HOMEHKJIATypa U
CTpOCHHE
HEOPraHWYECKUX
BEIIIECTB

Knaccuduuponats
HEOpraHHYECKUE
BEII[ECTBA B COOTBETCTBUU
C UX CTPOCHHEM

1. Tect «Homenkiarypa u
Ha3BaHHE HEOPraHUYECKHUX
BEIIECTB UCXOJIS U3 UX
XUMHUYECKOH (HOPMYJIIBI UITH
COCTaBJICHHE XUMUUYECKOU
(bopMyIIbI UCXO/IS U3 HA3BAHUS
BEIIECTBA IO MEXAYHAPOIHOM
WJIU TPUBUAIBHOU
HOMEHKJIaType».

2. 3agauu Ha pacyeT MacCOBOM
J07M (MacChl) XUMHYECKOTO
a7eMeHTa (COeTUHEHMS ) B
MoOJIeKyJie (cMecH).

3. [IpakTuueckue 3agaHus Mo
KJ1acCU(UKAIMU, HOMEHKIIAType U
XUMUYECKUM (hopMyiaMm
HEOPraHUYECKUX BEILIECTB
pa3IMYHBIX KJIAcCOB.

4. TlpakTuueckue 3aJaHus Ha
OIIpEeAETIEHNE XUMUYECKON
AKTUBHOCTH BEILECTB B
3aBUCUMOCTH BH/Ia XUMUYECKON
CBS3U M THUIA KPUCTAJUTMYECKOU
peleTKu

32

OK 01
OK 02

DUBUKO-XUMHYCCKHUE
CBOMCTBa
HEOPTraHUYECKUX
BEILIECTB

YcranaBnmBaTh
3aBUCUMOCTH (PH3UKO-
XUMHYECKNX CBOMCTB
HEOPraHUYECKUX BEIIECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, a TAKXKE TUTIA
KPUCTaJLINYECKOU
peleTKn

1. Tect «Ocobennoctu
XUMHUYECKUX CBOMCTB OKCUJIOB,
KHCJIOT, OCHOBAHUM, aM()OTEPHBIX
TUAPOKCUJIOB U COJIEH».

2. 3a1aHus Ha COCTaBJICHUE
YPaBHEHU XUMUYECKHUX PEAKIIHI
C YYaCTHEM IPOCTHIX U CIOKHBIX
HEOPraHUYECKHUX BEIECTB:
OKCHJIOB METAJJIOB, HEMETAJIJIOB U
aM(pOTEepHBIX dJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUAPOKCUJIOB, HEOPTaHUUYECKUX
COJIEH, XapaKTepU3YIOIINX UX
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OK

Monayas/Pa3znen/Tema

Pe3yabTar 00y4enust

THunbl OLleHOYHBIX
MeponpUATHH

CBOMCTBa U CLIOCOOBI MOITYYEHUSI.
3. [IpakTKO-OpUEHTHPOBAHHBIE
TEOPETUYECKHE 3alaHus Ha
CBOMCTBA U IOJIyYEHUE
HEOpPraHMYECKUX BEILECTB

33

OK 01
OK 02
OK 04

Nnentudukanys
HEOPTraHUYECKUX
BEIIECTB

UccnenoBats
KaueCTBEHHbBIE PEaKIIUU
HEOPraHUYECKHUX BEIIECCTB

1. IIpakTHKO-OpUEHTUPOBAHHBIE
3aJJaHMS 110 COCTABJICHUIO
XUMHYECKUX PEAKIUil C yuacTHEM
HEOPTraHUYECKHUX BEIECTB,
WCIIOJIb3YEMBIX IS UX
UJCHTU(UKAIIH.
2.JIaboparopnas paboTa:
“UnenTrduKanms
HEOPraHUYECKHX BEIECTB”

Pasnen 4. Ctpoenne u
CBONCTBA
OpraHNYecKux
BelleCTB

HccnenoBarhb cTpoeHue u
CBOMCTBA OPraHU4YeCKHX
BeLIeCTB

KoutpoJsbHas padora
«CTpoeHue u cBOMCTBA
OpPraHu4ecKuX BellecTB»

4.1

OK 01

Kuaccuduxarms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHMYECKUX BEIECTB

Knaccuduuuponatsb
OpraHWYECKHE BEIIECTBA B
COOTBETCTBUU C UX
CTpOEHHUEM

1. 3aganus Ha cocTaBieHUE
Ha3BaHNUW OPraHUYECKUX
COCIMHEHUM 110 TPUBUAIIBHOU WIH
MEK Ty HapOTHOM
CUCTEMATUYECKO HOMEHKIIATYPE.
2. 3ajaHus Ha COCTaBIIEHUE
TMIOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX GopMyJT
OpraHUYECKUX BEILECTB
OTJENbHBIX KJIACCOB.

3. 3ajaun Ha OIIpeieTIeHHE
npocrennield GopmMyIbl
OpPraHUYECKON MOJIEKYJIbI, UCXOIs
13 3JIEMEHTHOTO cocTaBa (B %)
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OK 01
OK 02
OK 04

CBolicTBa OpraHMYECKUX
COEIMHEHU I

YcranaBnuBaTh
3aBUCUMOCTH (PU3HKO-
XUMHUYECKUX CBOMCTB
OPraHUYECKUX BELIECTB OT
CTPOECHUS MOJIEKYJT

1. 3amanus Ha cOCTaBJICHUE
YPaBHEHU XUMUYECKHUX PEAKIIHI
C YYaCTHEM OPTraHUYECKHUX
BEILIECTB HA OCHOBAHUU UX
COCTaBa U CTPOEHUS.

2. 3agaHus Ha COCTaBIICHUE
YPAaBHEHUI XUMUYECKUX PEAKLIHM,
WJUTFOCTPUPYIOIIHUX XUMUYECKUE
CBOWCTBA C yYETOM MEXAHU3MOB
MIPOTEKaHUs JaHHBIX PEAKIUU U
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Tunbl OLleHOYHBIX

Ne OK Monayas/Pa3znen/Tema Pe3yabTar 00y4enust .
MepOonpUsATHH
T€HETUYECKOU CBSI3U
OpPraHMYECKUX BEIIECTB PA3HbIX
KJIACCOB.
3. PacueTHsble 3anaun 1o
YPaBHEHUSIM PEAKLUi C y4acTUEM
OpPraHMYECKUX BEILECTB.
4. JIaboparopHnast pabota
“IIpeBpallieHHs OPraHUYECKUX
BEIIECTB MpU HarpeBaHuu"
43 | OK01 |Unentudukarmus Hccnenosats 1. IIpakTHKO-OpHUEHTUPOBAHHBIE
OK 02  |opraHM4ecKHX BEILECTB, |KaUECTBEHHBIC PEAKLIUN  |33JaHUs 10 COCTABICHUIO
OK 04 |ux 3HaueHue n OpraHUYeCKUX XUMHUYECKUX PEAKIIUN C y4aCTUEM
IPUMEHEHHE B OBITOBOI |COEIMHEHUH OTACIBHBIX  |OPraHUYECKHX BELIECTB, B T.4.
U IPOU3BOJCTBEHHON KJIaCCOB UCIOJIb3YEMBIX JUIS UX
NESITEIPHOCTH YEJIOBEKA UJeHTU(DUKAIIIY B OBITY U
IIPOMBIIIUIEHHOCTH.
2.JlaboparopHnas pabora:
“Unentudukanusi opraHn4ecKux
COEMHEHMM OTJENBHBIX KJIACCOB”
5 Pasznen S. XapaxkTepu3oBatrb
Kunernueckne n BJIMSAHHE PA3IHYHBIX
TepMoAUHAMHUYecKHe |(aKTOpoB Ha
3aKOHOMEPHOCTH PaBHOBeCHE M CKOPOCTh
NPOTEKAHUSA XHMHUYEeCKHUX peaKuuii
XUMHYECKUX peaKkuui
5 | OKOl |CxkopocTh XMMHUECKUX |XapaKTepu30BaTh [IpakTHKO-OpHEHTUPOBAHHBIE
OK 02 |peakuuil. XMMHUYECKOE |BJIMSIHME KOHLEHTPALMU |TEOPETHUUECKUE 3a/1aHUsI HA AaHATIU3
paBHOBeECHE pearupyrommx BeniecTB U ((paKTOpOB, BIUAIOLINX Ha
TEMIEpaTypbl HA CKOPOCTh [M3MEHEHUE CKOPOCTH XMMHUECKOMN
XUMHYECKUX PEaKLIHil peakuuu. [IpakTuko-
XapaxkTepu3oBaThb OpPUEHTUPOBAHHBIC 3a/1aHNUS HA
BIIUSIHUE U3MEHEHUS pUMeHeHue npuHuumna Jle-
KOHIIEHTpaluu BemecTs, |[llaTenbe a1 HaxoxaeHUs
peakLuu Cpepl U HAIPABJICHUS CMEILECHUS
TeMIepaTyphl Ha paBHOBECHS XUMUYECKOM peaklnun
CMEIICHUE XMMUYECKOTO |1 aHaJIu3 (PaKTOPOB, BIUSIOLINX
paBHOBeECHUS Ha CMEIEHUE XUMUYECKOTO
paBHOBeECHUS
6 HccaenoBarpb
Pasaen 6. PacTsophi HCTHHHBIEPACTBOPBHI C
3alaHHBIMH
XapaKTepUCTHKAMH
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Tunbl OLleHOYHBIX

Ne OK Monayas/Pa3znen/Tema Pe3yabTar 00y4enust .
MeponpusiTHi
6.1 | OKO01 [TonsTue o pactBopax  |Paznnyars HCTHHHBIE 1. 3agaun Ha TPUTOTOBJICHUE
OK 02 pacTBOpBI pacTBOpOB.
2. IIpakTUKO-OpUEHTUPOBAHHBIEC
pacyeTHbBIC 3a/IaHUsI Ha
JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATETLHOCTH
YeJloBeKa
6.2 | OKO01 [HMccnemoBanue cBoiictB |MccnenoBars Gpusmko- JlabopaTtopnas pabota
OK 04  |pacTtBOpOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOPOB”
HWCTUHHBIX PaCTBOPOB

II | IIpogeccuoHANBHO-OPUEHTHPOBAHHOE CO/IepPKaAHUE (COAEPKAHUE IPUKJIATHOI0 MOLYJIA)

7 Paznen 7. OuenuBath nocJjieAcTBUs 3aluTa Keiica (¢ yuerom
Xumus B ObITY M OBITOBOM U Oyayuei npogeccHOHAIbHOM
MPOM3BO/ICTBEHHOM MPOM3BO/ICTBEHHOM AeSITeJIbHOCTH)
AeSITeJIbHOCTH AeSiTeIbHOCTH YeJI0BeKa
yeJ0BeKa ¢ mMo3uIun

JKO0JIOTHYECKOM
0e3onmacHoCTH
OK 01 Xumusi B ObITY U OuenuBats nocnenctus  |Keiic (¢ yuerom Oymymieit
OK 02  |mpou3BOACTBEHHOM OBITOBOM U pogecCHOHATBHOM
OK 04 JIEATEIIbHOCTH YEJIOBEKa |ITPOU3BOACTBEHHOMN JESITEIIEHOCTH)
OK 07 NESITENHbHOCTH YelioBeKa ¢ | Bo3MokHbBIE TEMBI KEMCOB:

HO3ULIMHA YKOJIOTHUECKOU
0€30I1aCHOCTH

1. IloTrennenue kaumara u
BBICBOOOKJICHHE Ta30BBIX
TH/IPaTOB CO THA OKEaHa.

2. Bynyiue marepuansl Ui aBua-
, MAIIMHO- ¥ TPUOOPOCTPOCHHUS.
3. HoBble MaTepuaibl 1yis
COJIHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
pacTUTEIbHBIX NpenapaToB
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