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PabGouast mporpamma ydeOHON IMCHMIUIMHBI pa3paboTaHa Ha ocHoBe denepanbHOrO
rOCYJapCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHAapTra IO  CHEIHAJIbHOCTH  CPEIHETrO
npo(hecCHOHATBLHOTO 00pa30BaHUs

09.02.07 NudbopMaliioHHbIE CUCTEMBIL U IIPOTPAMMUPOBAHUE,
KOO HAuMeHO8aHue cneyualbHocmu (et)

a Taxke B cooTBeTcTBUU ¢ [Ipukazom MunoOpHayku Poccun ot 17.05.2012 Ne 413 «O6
YTBEPKACHUH (peIepalIbHOTO TOCYIapCTBEHHOIO CTaHAapTa CpeaHero oomero oOpa3zoBaHU,
[Tpuxazom MunucrepcrBa npocseuieHus Poccuiickoit ®@enepaunn ot 12 asrycra 2022 roma Ne
732 «O BHECEHHWM M3MEHEHHMH B (erepalbHBIN TOCYAapCTBEHHBI 00pa30BaTENbHBIN CTaHIAPT
cpenHero oomiero 00pa3oBaHus, yTBEPKACHHBIN MPUKa30M MUHUCTEPCTBA O0OPA30BaHUS U HAYKU
Poccuiickoit ®eneparun ot 17 mas 2012 1. Ne 413», denepanbHOii 00pa3oBaTeIIbHON
IIPOrpaMMoOil cpenHero oOIero o0pa3oBaHUs, YTBEPXKIEHHON INpuKa3oM MMHIPOCBEIEHUS
Poccuiickoit @eneparun ot 23 Hos0ps 2022 1. Ne 1014 (3apeructpupoBan B Muntocte Poccun
22 nexabps 2022 r. Ne 71763), IlpumepnbiMu pabounMu MporpaMMmamu, pa3paboTaHHBIMU
OI'BOY AIIO «MucTtutyT pa3BuTus npodecCHOHATBHOIO 00pa30BaHUs» U YTBEPKICHHBIMH Ha
3acenanuu CoBera IO OLIEHKE COJAEpKaHMSI M KauecTBa INPUMEPHBIX padoyux Mporpamm
0011e00pa30BaTEILHOTO0 U COLUAIBHO-TYMAaHUTAPHOTO IIMKJIOB CPEIHEro MPOQPEeCcCCHOHANIBHOIO

oOpasoBanus, [Iporokon Ne 14 ot 30.11.2022.

PACCMOTPEHA U OAOBPEHA PEKOMEH/IOBAHA
[ukmoBoi kKomuccuen MertoanueckuM COBETOM
1o o011eo0pa3oBaTEeIbHBIM IUCIIUILUIMHAM, Hentpa CITIO UD T'VAII
00IINM T'yMaHUTAPHBIM COIIHAIEHO- [Tporokon Ne6 ot 17.06.2024 t.

9KOHOMUYCCKUM AUCHUILIIMHAM,
MaTCMaTUYCCKUM, ECTCCTBCHHOHAYYHbIM
JUCHHUIIIIMHAM U q)HBBOCHHTaHI/IH

ITpoTtokon Ne6 ot 1}:06.2024 r.

[Ipencenarens: A : / JTamept O.B.

Pazpabotuuku:

MartBees-Oonnk M.M.. npernoaaBateib.
(DUO)
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1. OBIIAS XAPAKTEPUCTHKA PABOYEW ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIHUATIIUHBI « XUMUST»

1.1. Mecto  OUCHUILVIMHBI B  CTPYKType  npodecCuOHAIbHOI
o0pasoBareabHoil nporpammsl CIIO:

OO6mieoOpa3oBaTenbHas IUCHUILINHA «XHUMHS» SBIACTCS 00s3aTEIHHOM
4acThio  001Ie00pa30BaTENILHOTO I[MKJIA OOpa3oBaTeNbHOM MPOrpaMMbI B
cootBeTcTBHUM ¢ PI'OC CIIO mo cmenmanbHocT 09.02.07 MHDOpMannoHHbBIC
CUCTEMBbI U TPOTPAMMHUPOBAHUE U U3y4YaeTCsl Ha 0a30BOM YPOBHE.

1.2. Heau u miianHupyemble pe3yJbTaThl OCBOCHHS U CHUILIUHbBI:

1.2.1. Heapb AuCUMILIHHBI

Hean: QopMupoBanre y CTYIAEHTOB TMPEACTABICHUS O XUMHYECKOU
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa KaK OCHOBBI TPUHSTHUS
pelieHuid B JKU3HEHHBIX W TIPOU3BOJICTBEHHBIX CHUTYaIMSIX, OTBETCTBEHHOIO
MOBECHUS B IIPUPOTHOM Cpee.

3agaum:

1) chopMupoBath MOHUMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOUIEN Cpelie, IEIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYJIbI HEOPTaHUUECKUX M OPTaHUUYECKUX
BCIIECTB, YpaBHEHUS XHUMHUYECKHX  pEaKIui, OOBACHITH WX  CMBICI,
UHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKK TMPOBEACHUS MPOCTEHINMX  XUMHUYECKUX
DKCIIEPUMEHTATILHBIX HCCIEOBAHUN C COONIOACHUEM TIpaBUiI 0OE30MacHOTO
oOpalleHus ¢ BelecTBaMH U JIabOpaTOpHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHUS UCIIOIH30BAaTh MH(POPMAIINIO XUMUYECKOTO XapaKTepa U3
Pa3IMYHBIX UCTOYHUKOB;

5) cdopmupoBaTh  yMEHUS ~ NPOTHO3MPOBATH  TOCJEACTBUS  CBOEH
JEATEIbHOCTH M XUMHUYECKUX MPUPOJHBIX, OBITOBBIX M IPOU3BOJCTBEHHBIX

IIPOLICCCOB,



6) chopMupoBaTh MOHMMAHUE 3HAYUMOCTH JAOCTHXKEHUN XMMHUYECKON HAyKH

Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAILHON M MPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3yJibTaThl 0CBOCHHUS 001e00pa30BaTe/IbHOM AUCHUILIMHBI B c0oTBeTcTBHH ¢ ®T'OC CIIO n

Ha ocHoBe PT'OC COO no cnennanbaoctu 09.02.07 UndopmMannoHHbIe CHCTEMbI H IPOTPAMMHMPOBAHUE.

Oco0oe 3HaueHUE TUCIUIUIMHA UMEET MPU (POPMUPOBAHUHU U PA3BUTUN OOLTUX KOMIETCHIIUH.

Kon n ILi1anupyeMble pe3yibTaThl OCBOCHHUS AUCHUILIMHBI
HAaNMEHOBaHHe
(popmupyembIx Oomme JucuMIIMHaApHbIe
KOMIIeTCHIIUH
OK 01. B yacTu TpyA0BOr0 BOCIIUTAHMSA: - BIAQJECTh CHCTEMOM XMMHMYECKUX 3HAHMM, KOTOpass  BKJIKOYACT:
Bribupats - TOTOBHOCTb K TpYAY, OCO3HaHHWE LEHHOCTH | OCHOBONOJAralolue MOHATHS (XMMHUYECKMH 3JIEMEHT, aTOM, 3JIEKTPOHHas
CIIOCOOBI MacTepCcTBa, TPYAOII00HE; o0oJiouka aToma, s-, p-, 0-2JIeKTpOHHBIE OPOMTAIM aTOMOB, MOH, MOJIEKYJIa,
pelieHns 3a1aq - TOTOBHOCTb K AaKTMBHOW JESATEIBHOCTH | BAJIGHTHOCTb, JIEKTPOOTPHULIATEIBHOCTD, CTEIEHb OKHMCIEHUS, XUMHUYECKas
npoeCCHOHATIBH | TEXHOJIOTHYECKOU u COLIMAJIBHOM | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSIPHBIA OOBEM, YTJIEPOAHBIA CKEJeT,
Ol IeATeNbHOCTH | HAIIPAaBJIEHHOCTH, CHOCOOHOCTh MHHULIMUPOBATh, | QyHKIMOHAIbHAS TPYINa, pajuKall, U30Mepus, H30Mepbl, TOMOJIOTHYECKUNA
IIPUMEHUTEIBHO | IJJAHUPOBaTh M CAMOCTOSITEIBHO BBIIIOJHATH | Psll, TOMOJIOTH, YIJIE€BOAOPObI, KUCIOPOI- U a30TCOACPKALINE COCAUHEHUS,
K pa3JIN4YHbIM TaKyIo JEATECIbHOCTD; OMOJIOTMYECKH aKTHBHbIE BellecTBa (YIJIEBOABI, KUPBI, OENKH), MOHOMED,
KOHTEKCTaM - WHTEpeC K pa3InYHBIM chepaM | moaMMeEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEIMHEHUS,
npodecCHOHATBHOM 1eATENbHOCTH, KpUCTANINYECKasi pelIeTKa, THIbl XMMHUYECKUX pPEaKUUN (OKHCIUTEIbHO-
OBiaieHHe YHUBEpPCAJIbHBIMM Y4YeOHBIMH | BOCCTAHOBUTEINbHBIE, SK30-U 3HJIOTEPMUYECKHE, PEAKIIUM HOHHOTO 0OMEHa),

NMO3HABATEJIbHBIMHY J1CHCTBUSIMM

a) 0a30BbI€e JIOTHYECKHUE JIeiiCTBUSA.

- CaMOCTOSITEILHO dbopMynupoBaTh u
aKTyaJU3UpOBaTh MPOOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBAaTb CymeCTBeHHBIﬁ IIpHU3HAK WA
OCHOBaHUs JUIsl CPaBHEHUs, KIACCHU(PUKAIUU U
00001IeHNS;

- ONpEeneNATh LENU ACATEIbHOCTH, 3a1aBaTh
NnapaMETPhl U KPUTCPHUU UX JOCTHUIKCHHA,

pPacTBOP, DJIEKTPOJIUTHI, HENIEKTPOIUTHI, DIEKTPOJIUTHYECKAs JUCCOLMALNS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEAKLINH, XUMHUECKOE
paBHOBECHE), TEOPUHM U 3aKOHBI (TEOpPUsl XHMHYECKOTO CTpPOEHUs
opranmyeckux Bemects A.M. bytiiepoBa, TEOpHs DIEKTPOIUTHYECKON
aucconyanuu, nepuogndeckuil 3akon [[.1. Menneneesa, 3aKk0H coXpaHEHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMUH, (HaKTOIOTHYECKUE
CBEJIEHUS O CBOWCTBAX, COCTaBe, MOJIYYEHUU M O€30MaCHOM HCIIOJIb30BaHUH
BOKHEHIINX HEOPraHMYECKUX U OpPraHMYecKUX BELIECTB B OBITY U
MIPAKTUYECKOU IEATEIbHOCTH YEIIOBEKA,

- YMETh BBISABIATh XAPAaKTEPHbIC NPHU3HAKM M B3aUMOCBSI3b HM3YYEHHBIX
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- BBISABJIATH 3aKOHOMepHOCTI/I 158 HpOTI/IBOpe‘II/ISI B
paccMaTpUBaEMBbIX SBICHUSX;

- BHOCHUTH KOppCKTI/IBLI B ACATCIIbHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3YyJIbTATOB IIEISIM,
OILICHHUBATH pI/ICKI/I HOCHCI[CTBI/If/’I JACATCIIbHOCTH,

- pa3BHBaTh KPEATHBHOE MBIIUICHUE TIPH
pemeHI/m JKN3HCHHBIX HpO6JI€M

0) 0a30BbIE HCCIeI0BaTEILCKIE IeHCTBUA:

- BIIQJICTh HaBBIKaMU y4eOHO-
UCCIIEIOBATEIIBCKOM u MIPOCKTHOMN
JESITEIIbHOCTH, HaBBIKAMU pasperieHus
npo0Jem;

- BBISIBJIATH IPUYUHHO-CIIEICTBEHHBIE CBSI3U U
aKTyaJIn3upoBaTh 3anady, BBIABUIATh T'MIIOTE3Y
€e peUleHMsl, HaXOIUThb AapryMEHThl U
JI0Ka3aTeNIbCTBA CBOMX YTBEP)KICHHH, 3a1aBaTh
napaMeTpbl U KPUTEPUH PELICHHUS;

- aHAJIM3MPOBATh IOJYUYEHHBIE B XOJI€ PEIICHHUS
3a/la4l pe3yJIbTaThl, KPUTUYECKU OLEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3MPOBATh H3MEHEHHUE B
HOBBIX YCJIOBHUSX;

- YMETbh NEPEHOCUTh 3HAHUS B I03HABATEIBHYIO
U TIPaKTUYECKYI0 00J1aCTH KU3HEAEITEIbHOCTH;
- YMETb HHTErpUPOBATH 3HAaHUSA M3 Pa3HBIX
MPEAMETHBIX 00JIaCTEH;

- BBIABUTaTb HOBBIE  HJEH,
OpUTHHAJIbHBIE MTOIXO/IbI U PEIIEHUS;
- CIOCOOHOCTH MX UCIIOJIb30BAaHUS B
ITO3HABATEJIBHON U COI[UAIIBHOW MPAKTHKE

npeajiaratb

HOHSITI/Ifl, MMPUMCHATH COOTBECTCTBYIOIIUC MTOHATUA ITPHU OIIMCAHUU CTPOCHUSA U
CBOMCTB HCOPraHNM4eCKUX M OpraHUYCCKUX BCEIICCTB U HX HpeBpaHIeHPII;'I;

BBIABJIATH B3aMMOCB3b XHMHUYCCKUX 3HAHUMN C IIOHATUAMUA u
MMPEACTABICHHUAMU JPYTIUX €CTCCTBCHHOHAYYHBIX ITPEAMETOB,

- YMETh HCIIOJIB30BaTh HaMMCHOBaHUA XHUMHWYCCKUX COGI[I/IHCHI/Iﬁ
MCKIAYHAPOJHOro COr3a TeOpeTquCKOﬁ n HpHKHaHHOﬁ XM H

TPUBUAJIbHBIC HA3BaHUS BAKHEUIINX BEIIECTB (3THJICH, alleTUJICH, TJIMLEPUH,
¢denon, dopmanpaerun, yKCycHas KUCIOTAa, TJIMLWH, YyrapHbIA ras,
YIJIEKUCIIBIN Ta3, aMMHaK, ranieHas u3BeCTh, HeralleHas U3BeCTh, MUThEBas
colla U JAPYTUX), COCTaBIATH (HOPMYJbl HEOPraHUYECKHX M OPTaHHMYECKUX
BCIIIECTB, YPABHEHUS XUMUUYECKHX pEAKIHH, OOBSICHATb HX CMBICI,
MOJITBEPKIATh XapakTepHbIe XUMHYECKHE CBOIiCTBa BEIIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U 3aMUCSIMU YPAaBHEHUN XUMHUYECKUX
peaKkIuii;

- YMETh YCTaHABJIMBATh MPUHAIJIC)KHOCTh W3YUYEHHBIX HEOPTaHMUYECKUX H
OpPraHMYECKUX BEIIECTB K OMPEENIEHHBIM KJIaccaM M TpyINaM COSAHMHEHUIA,
XapaKTEepPU30BaTh WX COCTaB U BAXXHEHIIHME CBOWMCTBA; OINPEACNIATH BHIIbI
XUMHYECKHUX CBsi3el (KOBaJIGHTHAs, MOHHAs, METaJUIMYecKas, BOJIOPOIHAs),
THUIIBl KPUCTAJUTMUECKUX PEHIETOK BEIIECTB; KIACCU(DHUIIMPOBATh XUMHYECKUE
peaxuuy;

- chopmupoBaTh TNpEACTaBICHUS: O XUMHUYECKOH  COCTaBISIONICH
€CTECTBEHHOHAY4YHOW KapTHHBl MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUU
NpuUposibl, B (OPMHUPOBAHWU MBIIUICHUS] M KYJbTYphl JIMYHOCTH, €€
(YHKIIMOHATTEHOW TPAMOTHOCTH, HEOOXOUMOMN TSl pEIIeHUs TPAKTHUYECKUX
3a/1a4 ¥ DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M
IIPUPOIHOMU Ccpelie;

- YMETh TPOBOJUTH PacUeThl MO XUMHYECKUM (opMmyliaM U ypaBHEHUSIM
XUMHYECKUX  PEaKIuidl C HUCHONb30BaHWEM  (DU3MYECKMX  BETUYHH,
XapaKTEPHU3YIOMIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMallbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BaTh
CHUCTEMHBIE XUMHUYECKHWE 3HAHUSA ISl NPUHATHS PEIICHWH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIMsIX, CBSI3aHHBIX C BEIIECTBAMHU M UX IPUMEHEHUEM
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OK 02.
OcyecTBIsATh
TIOWCK, aHAJIN3 U
UHTEPIPETAIIIO
uHpopManuy,
Heo0X0auMO
JUTSI BBITIOJTHEHUS
3azaq
npodeccnoHaTbH
on
JCSTCIILHOCTH.

B o0Js1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(hOpMUPOBAHHOCTH MUPOBO33pEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKU M OOIIECTBEHHON IPaKTUKU,
OCHOBaHHOT'O Ha Jaore KyJIbTYD,
CIOCOOCTBYIOIIIETO OCO3HAHMIO CBOETO MECTa B
HOJIUKYJIbTYPHOM MHPE;

- COBEPILECHCTBOBAHUE S3BIKOBOM u
YUTATEIbCKOM  KYyJbTYpPhl  KAaK  CpPEICTBa
B3aUMOJCUCTBUSA MEXIY JIIOABMU W IIO3HAHUSA

MHpa;
- OCO3HaHME LIEHHOCTH HAay4YHOH AeATEeNbHOCTH,

FOTOBHOCTb  OCYHICCTBJISITh ~ MPOEKTHYIO U
HCCJIEIOBATEIHCKYIO JESITEIbHOCTD
WHJUBUIyAJILHO U B TPYIIIIE;

OBiaseHue yHHMBEpPCAJIbHBIMH  Y4YeOHBIMHU

M03HABATEJILHBIMM JeHCTBUSIMU:

B) padorta ¢ nHgopManmei:

- BJIa/IETh HABbIKAMU MOJIY4YEHHUs] MH(OpMAaIH
U3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSTEIBHO
OCYIIECTBIIAThH MOMUCK, aHAIN3, CHCTEMAaTH3aLUI0
U MHTEepIpeTanuio HHPOpPMALUU  Pa3IHMUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

- co37aBaTh TEKCThl B pa3IMuYHBIX (opmarax c
y4eTOM Ha3zHaueHHUs HHQOpMalMK M IIeJIeBOI
ayJUTOpUH, BbIOMpas ONTHUMaJbHYIO (opmy
MMPEaACTAaBIICHUA U BU3yaJIM3allhu,

- OLEHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTD
uH(popMaIuu, €€ COOTBETCTBUE TIPABOBBIM |
MOpPaJIbHO-ITUYECKHUM HOpMaM;

- WCIIOJIb30BaTh CPEACTBa MH()OPMAIIMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B pELICHUU

- yMeTb IUIAHUPOBaTb U  BBINOJHATH XUMMUYECKUH  HKCHEPUMEHT
(mpeBpallleHUsT OPTraHUYECKUX BEIIECTB MpPH HArpeBaHUU, I[OJy4YEeHUE
STWJIEHA U U3yUEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLIMU HA aJIbJETU[BL,
Kpaxmaj, YKCYCHYIO KHCJIOTYy; JeHaTypaiusi OelKOB IpH HarpeBaHUU,
LBETHBIE pPEaKUUU OENKOB; MPOBOJUTH pPEAKIUHM HOHHOTO OOMEHa,
OTIpeeIISATh CPely BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMH Ha Cylbdat-,
KapOoHAaT- M  XJOPHA-aHMOHBI, HAa KAaTHOH aMMOHHS;  peIlaTh
JKCIICpUMEHTAIbHBIC 3afaun 1o TeMaM "Meramisl" u "Hemeramnsl") B
COOTBETCTBUM C IIPaBWJIAMU TEXHHMKH O€30MAaCHOCTH NpU OOpalleHuu ¢
BEIIECTBAMU U JIaOOpaTOPHBIM 000pPYAOBaHUEM; MPEICTABIATH PE3yIbTaThl
XHUMHUYECKOTO IKCTIEPUMEHTA B )OPME 3aIMCH YPABHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

- yMEThb AaHAJIU3UPOBATh XHUMHUYECKYI0 HH(POpMAIUIO, IOJyYyaeMylo H3
pa3HBIX HCTOYHHKOB (CPEICTB MaccoBOM HH(OpMaIuH, ceTh MHTepHET u

ApyrHe);

- BIAJACTb OCHOBHBIMH METOJaMHU HAyYHOTO T[IO3HAHUS BEIIECTB U
XUMUYECKUX  fABJICHMM  (HAONIOEeHHE,  U3MEPEHHE,  DKCIEPUMEHT,
MOJIETTUPOBAHUE);

- YMETh MPOBOJUTH pacyeThl MO XUMHYECKUM (opmyliaM U YypaBHEHUSIM
XUMHYECKUX pEeakIuil ¢ UCHONb30BaHWEM  (DU3MYECKUX  BETUYHH,

XapaKTEPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpManbHbIE YCJIOBHSI) Ta30B, KOJMYECTBA BEIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMMYECKUE 3HAHUS JUISl MPUHATUS PEIIEHUNH B KOHKPETHBIX
KHU3HEHHBIX CUTYyallUsX, CBS3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




KOTHUTHUBHBIX, KOMMYHHKATHBHBIX u
OpPraHW3allMOHHBIX 3a7ad €  COOJIOJCHUEM
TpeboBaHUi SPrOHOMUKH, TEXHUKU

0€30IIaCHOCTH, THUTHEHBI, PecypcocOepexkeHus,
NPaBOBBIX M OTHUYECKHUX  HOPM,  HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

- BIIQICTh HaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI
uHpopmaruu, nHGOPMAITMOHHON 0€301aCHOCTH
JUYHOCTH,

OK 04. PaboTtaThb
B KOJUIEKTHUBE U
KOMaHJe,

3P PEKTUBHO
B3aMMOJIENCTBOB
aTh C KOJIJIETaMH,
PYKOBOJICTBOM,
KJIMEHTaMH.

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSTEIIBHOCTH U CaMOOIIPEICIICHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHo-
HCCIIEIOBATENILCKOM, TPOCKTHOW M COLIMAJIbHOM
JIeATEIbHOCTH;

OBanagenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMH 1eHCTBUAMM:

0) coBMecTHasi 1eiITeJIbHOCTD.

- INIOHUMAaTb M HCIIOIB30BATh IIPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHUMATh LEIH COBMECTHON IEATEIbHOCTH,
OpraHU30BBIBATh U KOOPJAWHUPOBAThH JIEUCTBUS
10 €€ JOCTHKEHHIO: COCTaBIIATh IUIAH JICUCTBUM,
pacnpeneniarb poiad € YYETOM  MHEHHM
Y4aCTHUKOB o0CcyX1aTh pe3yabTaThl
COBMECTHOM paboThI;

- KOOPAMHUPOBaTb M BBHINOJHATH pPabOTy B
YCIOBHSIX  pEaJbHOTO,  BUPTYAJIBHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOCHUCTBUS;

- OCYLIECTBIATH TO3UTUBHOE CTPATErMYECKOE
[IOBEJCHUE B PA3JIUYHBIX CUTYaLMsX, IIPOSBIIATH
TBOPYECTBO u BOOOpakeHue, OBITh
MHULAATHBHBIM

- yMeTh IUIAHUPOBaTh U  BBIMONHATH XUMHUYECKUH  DIKCHEPUMEHT
(mpeBpailleHdsT OpraHUYeCKHX BEHIECTB TIPU HArpeBaHUU, IOJyUCHHUE
STHJICHA U M3yYEHHUE ero CBOWCTB, KAUECTBEHHBIC PEAKIIMU Ha allbJETU[IbI,
KpaxMaj, YKCYCHYIO KHCJIOTY; JEHATyparusi OEJIKOB IpU HarpeBaHHH,
[BETHBIC peakUuu OENKOB; TNPOBOAUTH pEaKIHMH HOHHOTO OOMeHa,
OTIPECIISATH CPEey BOJHBIX PACTBOPOB, KAYECTBCHHBIE PEAKIIMH HA CYIb(ar-,
KapOoHaT- M XJIOPUI-aHHOHBI, Ha KAaTHOH AaMMOHUS;  pellaTh
SKCIEpUMEHTANIbHBIE 3afaun 1o TeMaM "Meramisl" u "Hemeramnsl") B
COOTBETCTBUM C TPaBHJIAMU TEXHHKH O€30MACHOCTH TMpU OOpalleHuu ¢
BEILIECTBAMH M JTAOOPATOPHBIM 000PYIOBAaHUEM; IMPEACTABIATh PE3yJIbTAThI
XMMHYECKOT0 SKCIIepUMEHTa B (hopme 3amucu ypaBHEHH COOTBETCTBYIOLINX
peakiuii 1 GopMyIHPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YyIbTAaTOB




OBnanenue YHUBeEpPCAJIbHBIMU
pPeryJiiTUBHbIMH 1€ CTBUSIMU:

I') IPUHSATHE Ce0s U APYTHX JIO/Iei:

- NPUHUMATb MOTHUBBI U apPryMEHTHl APYTUX
JIOJIeH TIPU aHAJIU3€ PE3yJIbTaTOB JACATEIHLHOCTH,
- TpU3HABaThb CBOE MPaBO U IMPaBO JIPYTUX
JIIOJIEHN Ha OIIMOKU;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUD C
MO3UIIMH JIPYTOTO YEJIOBEKa;

OK 07.
CopnelicTBOBaTh
COXPaHEHUIO
OKpY>Karoleu
Cpelbl,
pecypcocoepexe
HUIO,

3P PEKTUBHO
JEHCTBOBATH B
YpE3BBIYANHBIX
CUTYaIlUsX.

B 00s1acTH 3K0J10IrM4€CKOr0 BOCIIUTAHUSA:
- c(pOpMHUPOBAHHOCTD FKOJIOTMYECKOM KYJIBTYpHI,

MIOHUMaHHE BIIMSTHUS COLIMAJIBHO-
HSKOHOMHYECKUX TPOILECCOB Ha  COCTOSHUE
NPUPOJHON M COLMAIBHOW CpeIbl, OCO3HAHUE
r7100aIbHOTO XapaxTepa IKOJIOTHYECKUX
po0Jem;

- IUIAHUPOBAHUE U OCYUIECTBIICHHE JIECUCTBHUI B
OKpYXKaroIllel Cpele Ha OCHOBE 3HAaHUS LEer
YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA;

AKTUBHOE HENpUATHE JEHUCTBUN, NPHUHOCAIINX
BpEJl OKPYXAIOIIEH Cpee;

- yYMEHHE WPOTHO3MPOBATh HEOIATOMPUATHBIC
AKOJIOTUYECKHUE MOCTEACTBUS
NpeANPUHUMAEMBbIX ACHCTBUM, MpenoTBpaliaTh
ux;

- pacumpesune OIbITa
3KOJIOTUYECKOW HANPaBJICHHOCTH;
- OBJIaJICHUE HaBBIKAMH Y4E€OHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COIMAIbHOM
JIeSATEIbHOCTH;

ACATCIIBHOCTHU

- cdhopMupoBaTh MpEACTABICHUS: O XHUMHUYECKOH  COCTaBISIOLIEH
GCTGCTBGHHOHaquOﬁ KapTUHbBI MHpa, POJIM XMMHU B IIO3HAHWUH SIBJICHUN
npuponbl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTypbl JUYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM /ISl PEIICHHUS IPAKTUIECKUX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHSI K CBOEMY 3JI0pPOBBIO U
MPUPOIHOM CpeELIE;

- YMeTh cOOI0JaTh MpaBUiia KOJIOTUYECKH I1eJIeCO00pa3HOr0 MOBEACHUS B
OBITY W TPYIOBOM JESITEIBHOCTH B ILIEJIAX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaIOIlIeW MPUPOJHON Cpelbl; YUYHUTHIBATh ONACHOCTh BO3JEHCTBUS HaA
JKUBBIC OpraHU3Mbl OINPCACICHHBIX BCUICCTB, IMOHWMAsA CMBICII IMOKAa3aTCIIA
peaebHON JOIMYCTUMON KOHIEHTpaIuu
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B pesynbraTte wu3ydeHuss ydyeOHOro mpeameTa oO0ydaromuecs JOJIKHBI

OCBOUTH

KOAbl JIMYHOCTHBIX PC3YJIbTATOB IJIA pCain3alliy  IIPOI'paMMBbI

BOCIIMTAaHUA.

JIP 1

Oco3Haronmii ce0st TpaKAaHUHOM M 3alIUTHUKOM BEJIUKOM CTpaHbI

JIP 2

[IposBrsitomniA ~ aKTUBHYIO  TPaXAAHCKYI0  TMO3ULUI0,  JEMOHCTPUPYIOIIHMI
MPUBEPKEHHOCTh ~ MPHUHIMIIAM  YECTHOCTH, MOPSIIOYHOCTH, OTKPBITOCTH,
SKOHOMUYECKH aKTHUBHBI M YYacCTBYIOIIUN B CTYJEHYECKOM U TEPPUTOPUATHEHOM
CaMOYIIPaBJICHUH, B TOM 4HCJE Ha YCJIOBHSX JOOPOBOJIEYECTBA, IPOIYKTHBHO
B3aUMOJICHCTBYIOIIMI M YYACTBYIOIIUI B ICSITEILHOCTH OOIIECTBEHHBIX OpraHU3aiyi

JIP 3

Cobmrofaromuii  HOPMbI NIPAaBOHOPSAAKA, CIHSAYIOIIMHA HaeadaM TI'Pa)kJaHCKOTO
oOmiecTBa, obecrieyeHus: 6e30MacHOCTH, MpaB U cBoOO rpaxaaH Poccun. JlospHbIN
K YCTaHOBKaM W IPOSIBIECHUSM HpeACTaBUTENCH CyOKYyJIbTYp, OTIMYAIOIIMN HUX OT
TPYHIl C JECTPYKTUBHBIM M JICBHAHTHBIM MOBEJCHUEM. JIeMOHCTPUPYIOIIUIA
HENPUTHE ¥ IPeTyNPESKIAONIMN COLMATBEHO OIMIACHOE ITOBEACHHE OKPYKAIOIINX

JIP 4

[TposBAsIOUMIT U JEMOHCTPUPYIOIIMN YBa)K€HUE K JIOASIM TpyJa, OCO3HAIOILUN
IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsimuiicss K (OPMHPOBAHUIO B CETEBOM cpele
JMYHOCTHOTO M NPO(EeCCHOHATBHOTO0 KOHCTPYKTUBHOTO «IU(POBOTO CIIEa»

JIP S

JleMOHCTpUPYIOIINI IPUBEPKEHHOCTD K POJAHOH KYJIbTYpE, HICTOPUYECKON aMATH Ha
ocHOoBe J0OBM K Poaune, poaHOMy Hapoay, Majoil pOAMHE, IPUHATHIO
TpPaJMLMOHHBIX IEHHOCTEN MHOTOHALIMOHAIBHOTO Hapoaa Poccun

JIP 6

HpOiIBJ'I}IIOH_II/Iﬁ YBAXCHUC K JIIOAAM CTApPIICTO IMOKOJICHHUA U T'OTOBHOCTD K YHaCTHIO B
COIMAILHOM MNOAACPIKKC M BOJJOHTCPCKUX ABHMIKCHUAX

JIP 7

Oco3HaromMii  OPUOPUTETHYIO LEHHOCTh JIMYHOCTH YEJOBEKA;  YBaKAIOIIUN
COOCTBEHHYIO U YY)KYI0 YHHKAJIBHOCTh B Pa3IMYHBIX CHTYyalusX, BO BceX (hopmax u
BUAaX JACSITEIbHOCTH

JIP 8

[IposiBisitomuii ¥ JIEMOHCTPUPYIOIIMN YBa)K€HHWE K MPEACTABUTENSIM Pa3IUUHbIX
STHOKYJIbTYPHBIX, COIIMATBHBIX, KOH()DECCHOHATBHBIX W WHBIX TpyIil. COnmpuiacTHBINA
K COXPaHEHHUIO, IPEYMHOKEHHUIO U TPAHCISALUU KYJIbTYPHBIX TPaJAUIIMA U LEHHOCTEH
MHOTOHALIMOHAJIBHOTO POCCUHMCKOT0 TOCY1apCTBa

JIP 9

Coburoaronuii U nponaraHIupyoIuil mpaBuia 340poBOro U 6e3omnacHoro odpasza
JKU3HU, CIOPTa; MPEeAyNpexAarouil JuO0 MNPeoJoJeBAOIIUN 3aBUCUMOCTH OT
ajKorojisi, Tabaka, IMCUXOAKTUBHBIX BELIECTB, a3apTHbIX Urp U T.n. CoxXpaHsromui
TICUXOJIOTHYECKYI0 YCTOWYMBOCTh B CHUTYaTUBHO CJIOXHBIX WM CTPEMHTEIHHO
MEHSIOUTNXCS CUTYaIUSIX

JIP 10

3a00TAMMICS O 3aIUTE OKPY’KAIOIIEH Cpe/ibl, COOCTBEHHON M TyKOH
0€3011aCHOCTH, B TOM 4Hcie nuppoBon

JIP 11

[IposBnsitomuii  yBakeHUE K SCTETUYECKUM LEHHOCTSIM, OO0JIaJaroliMii OCHOBaMU
ACTETUYECKOUN KYJbTYpPbl

JIP 12

[MpuHuMaromuii cemeiHble IEHHOCTH, TOTOBBIH K CO3JaHUI0 CEMbU M BOCIIUTAHUIO
JeTel; AeMOHCTPUPYIONIMN HETPHUITHE HACWIHA B CEMbE, yXOJa OT POIUTEIBCKOU
OTBETCTBECHHOCTH, OTKa3a OT OTHOIIIEHUM CO CBOMMH ACTbMHN U HUX (bl/IHaHCOBOFO
COEPIKaHUS
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2. CTPYKTYPA U COJEPKAHUE OBLIEOBPA3OBATEJbHOM
JTUCHUIINHbBI

2.1. O0beM TUCHUILIMHBI U BU/IbI Y4e0HO# padoThl

Bua yueOHoii padboThl O0bem B yacax
O06beM 00pa3oBaTeJbHONH MPOrpaMMBbI I CIIUTITTHHBI 78
YueOHasi HArpy3Ka 00y4aroIerocsi BO B3auMo/1elCTBUH ¢ 78

npenojaasaresieM (Bcero)

B TOM YMCJIC:

TEOPETHYECKOE 00yUeHUE 39

MPAKTHYECKHUE 3aHATHUS 39

IIpomeskyTouHasi arTecTanus B popme quddepeHinpoBaHHOrO 3a4eTa BO 2 ceMecTpe
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2.2. TemaTu4eckuii MJIAH U coiePKAHUE TUCHUILINHBI

HaumeHoBaHue Conep:kanue y4yeOHOro MaTtepuasia (0OCHOBHOE M PO} ecCHOHAILHO-OPUEHTHPOBAHHOE), OGLeM YCOR dopmMupyemblie
pa3iesioB M TeM Ja0opaTOpHbIEe M MPAKTHYECKUE 3aHATHS, NPUKJIAJTHONH MOYJb KOMIIETEeHII U
1 2 3 4

OcHOBHOE coJiepKaHHue 64
Pa3znes 1. OcHOBBI CTPOEHMSI BellleCTBA 6
Tema 1.1. OcHoBHOE coJepKaHue 4 OK 01
Crpoenne atoMoB | TeopeTHueckoe ooyuenmne 2
XUMHICCKHAX CoBpeMeHHass Mojelib CTpoeHUss atoma. CHMBOJIMYECKHH S3BIK XUMUU. XUMUYECKUM HIIEMEHT.
SJIECMCHTOB U OnekrpoHHas KoHpurypanus aroma. Kiaccudukaiys XUMHUYECKHX 3JEMEHTOB (S-, P-, d-3JIEMEHTHI).
nmpupoaa BasieHTHBIE ~ 3JEKTPOHBI. BanentHocte.  DNeKTpOHHass ~ OpUpoAa  XUMHUYECKOHM  CBSI3M. 2
XUMHUYECKON ONEeKTPOOTPULIATEIBHOCTb. Buabl XUMHUYECKOM CBA3M (KOBaJ€HTHAs, MOHHAs, MeTaJlJIM4yecKas,
CBA3U BOJIOPOJIHAS) M CITOCOOBI €€ 00pa3oBaHuUs

IIpakTnyeckue 3aHATHS 2

Pemenne 3agaHuil Ha HCOOJB30BAHME XUMHUYECKOM CHMBOJMKM M Ha3BaHUN COEJUHEHUH 110

HOMEHKJIATypPEe MEXIYHApOJHOI0 COK03a TEOPETUYECKOM W MPUKIATHOM XUMHUHM M TPUBHAIBHBIX

HA3BaHWUN JUIS COCTABIICHUS XMMHUYECKUX (OPMYJ JBYXaTOMHBIX COEIWHEHUHN (OKCHUIOB, Cylb(HIOB,

TUAPUJIOB U T.I1.) U IPYTUX HEOPTAHUUECKUX COEAMHEHUMN OT/IETBHBIX KJIACCOB. 2

IIpakTueckue 3a1aHusl Ha YCTAHOBIICHUE CBA3U MEXKIY CTPOECHHUEM aTOMOB XMMHUYECKUX JIEMEHTOB U

MEPUOJNYECKUM HW3MEHEHUEM CBOMCTB XMMHYECKHX AJIEMEHTOB M UX COCIUHEHUN B COOTBETCTBUH C

nos10keHueM [leproinueckoi CUCTEMBI.
Tema 1.2. OcHOBHOe coJep:KaHue 2 OK 01
[Tepuoanueckuit IIpakTuyeckue 3aHATHS 2 OK 02
3aKOH U TabiauLa Ilepuoanueckas cucrema xuMuueckux anemMeHToB [[.M. MenaeneeBa. @u3nueckui CMbICI
JL.W. Menneneesa |ITepuomuueckoro 3axona JI.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX

AIIEMEHTOB, 00Pa3yEeMBbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHUH C MOJIOKEHUEM

XUMHYECKOro 31emeHTa B [lepuonnueckoit cucreMe. MUPOBO33pEHUYECKOE M HAYUYHOE 3HAYEHUE

ITepuoanueckoro 3akoHa J[.11. Menneneea. I[Ipornossl JI.11. MenneneeBa. OTKpbITHE HOBBIX 2

XUMHUYCCKUX 3JICMCHTOB.

Pemienne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JIaHUN HA XapaKTEPHU3aALUI0 XUMUUECKUX
aeMeHTOB «MeTaumnaeckue / HeMeTaNIMIeCKHe CBOMCTBA, dJIEKTPOOTPHUIIATETFHOCTh XUMHYECKUX
AJIEMEHTOB B COOTBETCTBHUH C MX AJIEKTPOHHBIM CTPOCHUEM U MOJOKEHUEM B MEPUOANYECKON cUCTEME
xumudeckux 3semenToB .M. MeneneeBay
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Paznen 2. Xumunuyeckue peakunu

10

Tema 2.1. Tumnsl
XHUMHYSCKHX
peakuuii

OcHoBHOe coJepKaHue

(o]

TeopeTI/meCKoe oﬁyqe}me

Knaccudukanus u TUIIBI XUMUYECKUX PEaKUil ¢ ydacTueM Heopranudyeckux BeuecTB. CocraBieHue
YpaBHEHUU PEaKINi COSAMHEHUS, PA3JIOKCHHS, 3aMEIIICHHsI, 0OOMEHa, B T.4. peaKIUi TOPCHHSI,
OKHCJICHUSA-BOCCTAHOBJICHUSI.

YpaBHeHUs OKUCIICHUSI-BOCCTaHOBIICHUsI. CTeneHb OKuciaeHus. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBiieHHE U yPAaBHUBAHUE OKHUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOIOM JIEKTPOHHOIO
Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU B IPUPOJIE, POU3BOJICTBEHHBIX MPOIECCaX U
JKU3HEAESITEIIbHOCTH OPraHu3MOB

HpaKTuquRue 3aHATHSA

KonuuectBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMUU U PACUEThl IO
YPaBHEHMSIM XUMMUYECKMX peakuuid. Mosb Kak eJuHMIIa KOoJMYecTBa BellecTBa. MossipHas Macca.
3aKOHBI COXpaHEHUsl Macchl M 3HEpPruu. 3akoH ABoraapo. MosspHblii 00beM ra3oB. OTHOCHUTENbHAS
IUIOTHOCTb ra3oB. Pacyersl Mo ypaBHEHUSAM XMMHUYECKHUX PEaKUUil C MCIOJIb30BaHMEM Macchl, 00bemMa
(HOpMaJIbHBIE YCJIOBUS1) ra30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DNEeKTpoIUTHYECKA
sl MUCCOIUALIAS U
HOHHEII 00MeH

OCHOBHOe co/iep:KaHue

TeopeaneCKoe oﬁyqelme

Teopus snexkrponauTnyeckol auccounanuu. MoHbI. DIIEKTPOIHUTHI, HEAIEKTPOJINUThI. Peakiuu HOHHOTO
oOMeHa. CocTaBieHHE peaklMii MOHHOTO OOMEHa IMyTeM COCTaBJIEHHUS WX MOJHBIX U COKpAIEHHBIX
MOHHBIX YpaBHEeHUH. KHCIOTHO-OCHOBHBIE peakiyu. 3a/1aHusi Ha COCTaBJIEHUE HOHHbBIX PeaKklnit

IIpakTHYeckHe 3aHATHA

Pabora “Tunsl XUMHUECKUX peaKkiui’.

HccnenoBanue THUMOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00pa3yIOIIMXCs BEIIECTB) U MPU3HAKOB
XUMUYECKHUX peakiuid. [I[poBeeHmne peakiuit HOHHOT0 0OMEHa, OTPEIEIICHHE CPEIbl BOTHBIX
pacTBOPOB. 3aaHusl HA COCTaBJICHUE NOHHBIX PEAKIUI

OK 01
OK 04

Pazpgea 3.

CTpOEHI/Ie M CBOMCTBA HEOPraHUu4YeCKMX BEIICCTB

18

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTpOEHHE
HEOPraHUYECKUX
BELIECTB

OcHoBHOE coaepKaHue

Teoperuyeckoe o0yueHue

[Tpenmer Heopranndeckoit xumun. Kinaccudukanus HeopraHnueckux BemecTB. [IpocTbie U clokHbIe
BeecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB (OKCHIBI, THIPOKCUIbI, KUCIOTHI, coin). B3aumocss3pb
HEOpPraHMYEeCKUX BeIeCTB. ATperatHble cocTosiHuA BeulecTBa. Kpucrannuueckue u amopdHbie
BEIIeCTBa. THUMBI KPUCTATMUECKUX PELIETOK (aTOMHAs, MOJIEKYJIApHAsl, MOHHAs!, METAJUTMYeCKast).
3aBUCUMOCTh (DM3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKON pEelIeTKH. 3aBUCUMOCTD

OK 01
OK 02
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XUMUYECKON aKTUBHOCTH BEILIECTB OT BUJIa XMMUYECKOM CBS3U U THIA KPUCTALTMYECKON PEIIETKH.
[TprunHBl MHOTOOOpa3usl BEIIECTB

IIpakTuyeckue 3aHATHS 2

Homenknarypa HeOpraHMUECKUX BEIIECTB: HA3BAHUE BEIIECTBA UCXOAS U3 X XUMUYECKON (OPMYITbI

WM COCTaBIIEHUE XUMUYECKOM (POPMYIIbI UCXO/S U3 Ha3BAHUS BEIIECTBA MO MEXIAYHAPOIHOU

(MIOITAK) mwinu TpuBHAIbHOW HOMEHKJIIATYpE.

Pemennie npakTuyeckux 3aJaHUN MO KiIacCU(PHUKAUMK, HOMEHKIAType M XHUMHUYECKUM (opMyiaMm

HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KiIaccoB (yrapHblil ra3, YIVIEKHCIBIM ra3, aMMHaK, ramieHas 2

U3BECTh, HETAIICHAs! U3BECTh, TUTHEBAS COJIA M IPYTUX): HA3bIBATh M COCTABIATH (DOPMYIIBI XMMUYECKUX

BEILIECTB, OIPEACIIATH IPUHAIIECIKHOCTD K KJIACCY.

VcTounnkn XuMHYeCKOH HHPOpMaIu (CpeICTB MacCOBOM HHpOpMAIuK, ceTh MHTepHET 1 npyTHe).

[Torck nHpOpPMAIK 110 HA3BAHUSIM, HICHTU(HUKATOpaM, CTPYKTYPHBIM (hopmyriam
Tema 3.2. Ouznko-| OcHOBHOE coepKaAHME 9 OK 01
XUMHYECKHE Teopernueckoe o0yueHue 6 OK 02
CBOMCTBA Mertamnbl. OOmue Gu3ndeckue U XMMHUYECKHe CBONCTBa MeTauioB. CriocoObl MoNyuyeHus. 3HaYeHHe
HCOPraHWYCCKUX  |MEeTAJJIOB M HEMETAUIOB B IIPUPOJAE M IKU3HEACITEIBHOCTH 4YEIOBEKa M OpraHusMoB. Kopposus 2
BCIICCTB METaJUIOB: BHBI KOPPO3HH, CIIOCOOBI 3aIIUTHl METAJIOB OT KOPPO3UHU

Hewmeramnel. OOmue ¢usnyeckue M XHUMHUYECKHE CBOWCTBA HEMETAJIOB. THNUYHBIE CBOWMCTBA

HemetaiwioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coeilMHEeHH HeMeTauioB. KpyroBopoTsl 2

OMOT€HHBIX JIEMEHTOB B IPUPOJIE

XVMHYeCKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIEeCTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,

coJied 1 JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MTPOCTHIX BELIECTB, BOJOPOIHBIX COEIUHEHU, 2

BBICIIMX OKCHJIOB U THAPOKCHJIOB

IIpakTH4eckue 3aHATHS 3

CocraBiieHHE YpaBHEHMI XUMUYECKHX PEaKIUi C YYacTUEM MPOCTHIX M CIOKHBIX HEOPraHUYECKHX

BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHIOB METaJIOB, HEMETA/NIOB U aM(pOTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBaHMH H aM(OTEpHbIX THIPOKCUIOB; HEOPraHWYECKUX COJIEH,

XapaKTePU3YIONINX X CBOMCTBA. 3

Pemienne mpakTUKO-OPUEHTHUPOBAHHBIX TCOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB, IIOJyYEHUE U

0e30MacHOe HCIOJb30BaHNWE BAXKHEHIIMX HEOPraHMYEeCKHX BEIIeCTB B OBITY M MPaKTHYECKOU

JIeATEIILHOCTH Y€JIOBEKa
Tema 3.3. OcHOBHOe co/iep:KaHue 4 OK 01
Unentupukanus | MpakTuYecKHe 3aHATHN 4 OK 02
::;irce};ﬂqewnx Pabota «nenTudukanus HEOPraHMIECKUX BEIIECTBY. 4 OK 04
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Pemienne skcnepUMEHTANbHBIX 3a3Jad MO XMMHUYECKMM CBOMCTBAM METAUIOB M HEMETAJUIOB, IO
pacIo3HABaHUIO U MOJIYYEHUIO COSIMHEHUN METAJIOB U HEMETAJIOB.

WNnertudukanus HEOPTaHUYECKUX BEIIECTB C HCIOJIb30BAaHUEM HX (DU3UKO-XUMUYECKUX CBOKCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIe peaknuu Ha cynbdar-, kKapOOHAT- U XJOPHJI-
AHUOHBI, HA KATHOH aMMOHHUSI

Pasgea 4.

CTpOCHHe M CBOMCTBA OpPraHnveCKux BEECTB

24

Tema 4.1.
Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEILIECTB

OcHoBHOe coJepKaHue

Teopernyeckoe o0yueHue

[losiBieHUe U pa3BUTHE OPTaHUYECKON XUMUU Kak Hayku. [Ipenmer oprannueckoi xumun. Mecto u
3HaYCHUE OPraHU4ECKON XUMHH B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHYECKOE CTPOCHUE KAK IOPSNOK COCIUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX BaJCHTHOCTH.
OcHOBHBIE NTOJIOKEHUSI TEOPUM XMMHUUYECKOTO CTPOEHUsSI OpraHudeckux coenuHeHuit A.M. Bytneposa.
VYriepoaHslid CKEJIET OPraHUYEeCKON MOJIEKYJIbl. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XHWMHUYECKOTO
CTpOEHMS MOJIEKYJI. MI30Mepus u u3oMepsl.

[Tonstne o ¢ysknuoHansHOW rpynmne. Panukan. IlpuHnmmel kimaccu@UKaMU — OPraHUYECKHX
coequHeHUN. MexnyHaponHas HOMEHKJIATypa UM IPUHLUUIBI  HOMEHKJIATYPbl  OPraHUYECKUX
coequnenuii. I[lonatue 00 a3oTcomepKallMX COCAMHEHUSX, OWOJIOTUYECKH AaKTHBHBIX BEIIECTBAaX
(yrneBojax, >kupax, Oelkax M Jp.), BBICOKOMOJIEKYJIIPDHBIX COEIMHEHHUAX (MOHOMEp, IOJUMeEp,
CTPYKTYPHOE 3BE€HO)

HpaKTuquKue 3aHATHSA

Homenknatypa OpraHW4YecKUX COCIUHEHUH OTAEIbHBIX KIIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIE U
apOMaTHYECKHE YTIICBOJOPOIBI, CIIUPTHI, (DEHOJIBI, aJIbJICTHIbI, KETOHBI, KApOOHOBBIC KHCIOTHI U JIp.)
CocraBiieHHe TOJNHBIX W COKPAIEHHBIX CTPYKTYPHBIX (DOPMYJT OpPraHUYECKHX BEUIECTB OTIENIbHBIX
KJIACCOB, WCIOJIb3Ys WX HAa3BaHUS II0 CHUCTEMATHYECKOH M TPUBHAIBHONW HOMEHKIJIAType (ITHIICH,
aleTHIIeH, TIHIEepUH, (eHos, QGopManbIeruja, YKCycHas KHUCIOTa, TIuIMH). Pacdersl mpocreifieit
(GhOpMYJTBI OPraHMYECKOM MOJIEKYJIBI, HCXOJISl U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COoeIMHEHNH

OcHoBHOE coaepKaHue

12

Teopernyeckoe o0yueHue

OU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHUH OTIENbHBIX KIJIAcCOB (0COOEHHOCTH
KJIacCU(UKALMU U HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTUYECKUH psii U ob1mas popmyra; n3omepus;
¢du3nUecKre CBONCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOJTYUYECHHUS):

— TpeAeNbHbIE YIVIEBOAOPObl (aJKaHbl M IUKJIOAJKaHbl). 'opeHne MeraHa Kak OJWH W3 OCHOBHBIX
UCTOYHUKOB TEIJIa B IPOMBIIIIICHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX YTIIIEBOJIOPOIOB, HAXOXKIEHUE B
IPUPOJIE U IPUMEHEHUE AJIKAHOB;

OK 01
OK 02
OK 04
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— HempeenbHble (AJKeHbl, aJKUHbl U aJIKaJHEeHbl) W apOMaTUYECKUE YIJIEBOJIOPOAbl. [opeHue
AleTWICHA KAK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH JUJIS CBAPKU U PE3KHU METAJIOB

— KHCJIOPOCOAEPIKaIINe COeTMHEHHS (CITUPTHI M (PeHOBI, KapOOHOBBIE KHCIOTHI M A(HPHI, aTbIACTHU/IbI
U KETOHBI, >KHPBI, yrieBojbl). [IpakTHdyeckoe NPUMEHEHHE ATWICHIJIMKOJSA, TIIHMICpUHA, (eHoa.
[Tpumenenue dopmanpaeruaa, aneTanbAeTHaa, YKCYCHOH KHUCIOTh. Mblla KaK COJM  BBICIINX
KapOOHOBBIX KUCIIOT. Morole CBOHCTBA MbLIa

— a30TcoJepXKallle COEOUHEHUs (aMUHBI M aMHUHOKUCIOTHI, Oesku). BblcOKOMOIEKyIspHbIE
COCMHEHUS (CHHTETUYECKHE U OMOJIOTHYECKU-aKTUBHBIC). MOHOMEp, MOTUMEp, CTPYKTYpPHOE 3BEHO.
ITonumepusanus 3TuIeHa Kak OCHOBHOE HAIIPABJIICHUE €70 UCII0JIb30BaHUS.

I'eHeTHYeCKas CBSA3b MEXAY KJIAaCCAMH OpPraHMYECKUX COCIUHEHUM

IIpakTHyeckue 3aHATHS

CBolicTBa OpraHMYeCKUX COEIMHEHUH OTAEIBHBIX KJIAcCOB (TpUBHAIbHAs U MEXIyHapOaHas
HOMEHKJIaTypa, XMMUYECKHUE CBOMCTBA, CIIOCOOBI MONyUYeHHUs): peIebHbIe (aJIKaHbl U LUKIIOAIKAHBI),
HeTpe/iebHbIe (AIKSHBI, AJIKMHBI U aJKaIHeHbl) 1 apOMaTHYECKHE yTIEBOAOPOABI, CIUPTHI U (PEHOIBI,
KapOOHOBBIE  KHUCJIOTBI ¥ 3UPHI, aNbJETHAbl W  KETOHbl, AaMHHBI U  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS. 3aJaHusl Ha COCTaBJICHHE YPaBHEHUN XMMHYECKUX pEaKLHH C
Y4aCTHEM OPIaHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOEHUS

CocraBineHue cxeM peakuuid (B TOM 4YHCIE€ [0 MPEAJOKEHHBIM IENOYKaM IpeBpalleHuil),
XapaKTepU3YIOIIUX XMMUYECKHE CBONMCTBA OPraHUYECKMX COEIMHEHHMH OTAEIbHBIX KJIACCOB, CIIOCOOBI
X TIOJIy4eHMS M Ha3BaHUE OPraHWYECKHX COCAVMHEHUN II0 TPHUBHAIBHOW WM MEXIyHAPOIHOU
CUCTEMAaTUYECKON HOMEHKIIATypeE.
Pemienne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHYECKMX 3aJaHUM HA CBOMCTBA OPraHUYECKHUX
COCIMHEHUH OTIENbHBIX KIIACCOB

Pa6ota “IIpeBpatiieHust OpraHMYeCKHX BEIECTB IPH HarpeBaHUM'".
ITomyuyenue sTuneHa U U3y4eHHe ero cBoMCcTB. MoaennpoBaHue MOJIEKYJI U XUMAYECKHUX MPEBPaLICHUN

Ha IpUMEPE 3TaHa, OTUJICHA, allICTUIJICHA U IP.

OcHoBHOE COACPKAHUC

oo

Tema 4.3.
WNnentuduxarnus
OpraHUYECKUX
BEIIECTB, UX
3Ha4YCHHUE U
MIPUMEHEHHUE B

Teopernueckoe o0yueHue

buooprannueckue coequnenus. [Ipumenenue u 6uoaorudeckas poib yrieBoaoB. OKUcIeHne
YIJI€BOAOB — UCTOYHMK SHEPIUHU )KUBBIX OpraHu3MoB. O61acT NpUMEHEHNUs aMUHOKHUCIIOT.
[TpeBparenus O0enkoB NuIy B opranusme. buonoruueckue pyHkuuu 6eakoB. buonornyeckue
¢yHKIMY kUpoB. Pojib opraHndyeckoil XUMHUM B pelIeHUH Ipo0sIeM MUILEBOH 6e30I1acCHOCTH

Ponb opraHqucxoﬁ XHMMHUHU B PCHICHUHA HpO6J’I€M 3HepPCTI/I‘{eCKOﬁ 6630HaCHOCTI/I, B PA3BUTHU

OK 01
OK 02
OK 04
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OBITOBOH U
IIPOU3BO/ICTBEHHOM
IEITEIbHOCTH
yejgoBeKa

MEIMIINHBI, CO3JaHUY HOBBIX MAaTEPHAJIOB, HOBBIX UCTOYHUKOB SHEPTUU (TbTEPHATUBHBIC HCTOYHUKH
sHepruu). OnacHOCTh BO3ACMCTBUSI Ha JKHUBBIE OPraHU3Mbl OPraHMYECKUX BEIIECTB OTHAEIbHBIX
KJIacCOB (YTJICBOJIOPOMBI, CIUPTHI, (EHOIBI, XJIOPOPTaHUYECKHE MPOU3BOJIHBIC, AIBICTHIBI U Ip.),
CMBICT IOKa3aTelisl NPeIeIbHO JOMYCTUMON KOHIIEHTPAINH

HpaKaneCRne 3aHATHSA

Pabora: “Unentuukanus opraHMuecKuX COSAMHEHUH OTAEIbHbBIX KIacCOB”

WnenTudukanys opraHn4eckux COeIMHEHUH OTJeIbHBIX KJIACCOB (Ha IpUMepe albAeru10B, KpaxMaia,
YKCYCHOW KHCJIOTHI, OCJIKOB | T.II.) C UCIIOJIB30BAHUEM HX (PU3UKO-XUMHUYECKHX CBOUCTB H
XapaKTEepHBIX KaUeCTBEHHbIX peakuuil. Jlenatypauus Oenka npu HarpeBaHuu. L{BeTHbIE peakuuu
6enKoB. BO3HMKHOBEHNE aHATUTUYECKOTIO CUTHAJIA ¢ TOUYKH 3PEHUS] XUMHUECKUX IIPOLIECCOB MIPU
IIPOTEKaHWU KaYeCTBEHHOMN peaKlMU, O3BOJIAIONIEH UIEHTU(UIUPOBATH NPEJIOKEHHbIE OPTaHUYECKUE
BEIIIECTBA

CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BELIECTB

Pazgea 5.

OcHOBHOe coiep:KaHue

CxopocTb
XHUMHYECKHUX
peaKkuuid.
XHUMHUYECKOE
paBHOBECHE

TeopeaneCKoe oﬁyqelme

CKOpOCTh peakluy, €€ 3aBUCUMOCTb OT Pa3iMyHbIX (JAaKTOPOB: MPUPOJAbI PEArHPYIOLIMX BELIECTB,
KOHIICHTpAllUM PEArupyrouiux BeEIIEeCTB, TEMIIEpaTypbl M IUIOMIAJAH PEAKIHOHHOM IOBEPXHOCTH.
TennoBble 3¢ (GeKThl XMMUYECKUX peakil. DK30- U 3HAOTEPMHUUECKUE, PEAKIIUH.

OO6patumocThb peakuil. XUMUUYECKOE PaBHOBECHE U €r0 CMEILEHUE 0] AEUCTBUEM Pa3IMUHBIX
(bakTOpOB (KOHLIEHTpALHsI PEareHTOB MU NMPOJYKTOB peaKkiiy, aBlIeHHEe, TeMIIepaTypa) s
CO3JJaHUs] ONTUMAJIbHBIX YCIOBUM MPOTEKaHUs XuMudecKux npoueccon. [Ipunnun Jle [laTense

HpaKTuqecm[e 3aHATHSA

OK 01
OK 02

Pemenne npakTHKO-OPMEHTHPOBAHHBIX 3a/laHUil Ha aHalu3 (DaKTOPOB, BIUSIOIMIMX HAa HW3MEHEHHE
CKOPOCTH XMMUYECKOH peaklnu, B T.4U. C MO3UIMHA FKOJIOTHUECKHU L1e€7eco00pa3HOro MOBEACHUS B ObITY
U TPYZOBOM IEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 310POBbs U OKPYXKAIOLIEH IPUPOJHON Cpebl.
PemieHne npakTHMKO-OPMEHTUPOBAHHBIX 3aJaHU Ha npuMeHeHne npuHnuna Jle-Illatense s
HAXOXKJCHUS HAalpaBJIEHUS] CMEIIEHUS paBHOBECUS XUMHUECKOW peakuMu M aHaiu3 (akTopoB,
BIMSAIOIIMX HA CMEIIEHUE XUMHUYECKOr0 PABHOBECHS

OK 01
OK 02

Pazgea 6.

OcHoBHOE coaepKkaHue

Tema 6.1.

Teoperuyeckoe o0yueHue

OK 01
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ITonsTHe o PactBopenue kak Qusnko-xumudeckuid mpouecc. PactBopbl. CriocoObl MPUTOTOBIEHUS PAacTBOPOB. OK 02
pacTBopax PactBopuMocTs. MaccoBasg A0as pacTBOpeHHOro BemiectBa. (CMbIca IOKa3aTens IPefesIbHO OK 07

JIOITyCTUMOW KOHIIEHTPAIMH U €Tr0 UCIOJIb30BAHNE B OI[CHKE IKOJIOTHYECKOI 0€30MacHOCTH.

[IpaBusia 5KOJOTHYECKH I€I€CO00Pa3HOro MOBEAEHUS B OBITY M TPYAOBON NEATEIBHOCTH B LIETSAX 2

COXpaHEHUs1 CBOETO 3[0POBbsl U OKPYIKAIOLIECH IPUPOAHON CPENbl; ONTACHOCTh BO3JAECHCTBUS HA JKHUBBIC

OpraHU3MbI OIIPE/IEICHHBIX BEILIECTB.

Penienne npakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 33/1aHUI Ha PacCTBOPHI, HCIIOJIb3yeMbIe B OBITOBOI

Y IPOU3BOACTBEHHOM EATEILHOCTH YEJIOBEKA
Tema 6.2. IIpakTHyeckue 3aHATHS 2 OK 01
Uccnenosanne PaGora «I[IpuroToBieHHEe PacCTBOPOB. OK 02
CBOMCTB PacTBOPOB [IpUroTOBICHHE PACTBOPOB 3a/IaHHOM (MacCOBOM, %) KOHIEHTpAIMU (C MPaKTHKO-OPUEHTHPOBAHHBIMU 5 OK 04

BOIIPOCaMHM) U OIIpeieNIEHUE CPeibl BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTrOTOBJICHHE PACTBOPOB
IIpo¢eccnona/ILHO-OPHEHTUPOBAHHOE COAEPKaHUE (COdepKAHHE IPUKJIATHOI0 MOAYJIs) 12
Xumusi B ObITY ¥ IPOM3BOJACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa
Paznea 7. OCHOBHOe co/Iep;KaHue 12 OK 01
Xumust B ObiTy 1 |Teopernyeckoe oGyuenne 6 OK 02
IIPOM3BOJICTBEHHOM | HoBeliIre JOCTHKECHHUS XMMUYECKOM HAyKU ¥ XUMHUYECKON TeXHOJIOTUU. Ponlb XuMuM B oOecrieueHun OK 04
ACATCIBHOCTH 9KOJIOTHYECKOH, SHEPreTHIECKOH U IMUIIEBON 0€30IaCHOCTH, Pa3BUTHH MEAUIHUHEL. [IpaBuia moucka u 6 OK 07
YeJI0BEeKa aHaJIM3a XUMUYEeCKOU HHPOPMAITUHU U3 PA3INYHBIX HCTOUHUKOB (Hay4yHas U yueOHO-Hay4Has

JUTepaTypa, CpeicTBa MaccoBoi nHGopmanuu, cetb MHTEpHET)

IIpakTHYeckHe 3aHATHA

[Touck u aHanM3 KEHCOB O MPUMEHEHWHM XMMHUYECKHMX BEIIECTB M TEXHOJIOTHH C y4eToM Oymymiei

npopecCHOHATBPHON  JIeATENIbHOCTH 1O  TeMaM: BaKHEHIIME  CTPOUTENbHblE  MaTepHalbl,

KOHCTPYKIIMOHHBIE MaTepHallbl, KpacKH, CTEKJIO, KEepaMHKa, MaTepHalbl I DJIEKTPOHHUKH, 6

HaHOMAaTepHUalbl, TEKCTUJIbHbIE BOJIOKHA, WCTOYHUKH DHEPIUM, OPraHUYECKHUE W MUHEPAJIbHbBIC

y100peHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSIL.

3ammra: [lpeacraBieHne pe3ysbTaToB pelleHns KeHcoB B opMe MUHU-IOKJIaJa ¢ pe3eHTauuen

IIpome:xyTo4Hasi aTTecTANMSA O AUCHHUILVINHE (1M (] depeHIPOBAHHBIN 324€T)

Bcero 78
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3. YCJOBUSI PEAJIU3ALIMU TPOTPAMMBI OBIIIEOBPA3OBATEJILHOI
TACIHATITAHBI

3.1. TpeGoBanusi K MHUHMMAJIBLHOMY MATEPHAIbHO-TEeXHUYECKOMY
o0ecrne4eHn 10
KaOuHer ecTeCcTBEHHOHAY4YHBIX TUCUUILUINH, ayd. 305
PaGouee mecto npemogaBatens 1
[Tocamounrix MecT 54
Crenpg 3
Jlocka yueOHas
[TpoexTop Benqg MW550
HoytOyx Acer Aspire 3
Vummautens HDMI curaana ORIENT VE045
DOxkpan s npoekropa Cactus Wallscreen CS-PSW-187x332
[ToTonounoe kperienre Kromax PROJECTOR-300
Ka6ens HDMI Buro HDMI 1.4
HoyTtOyx
I10
Gnu/Linux (Ubuntu)
OpenOffice
LibreOffice
Firefox
Acrobat Reader DC
Koncynprant Ilmtoc JloroBop 06 wmHpOopManuonHo# mopmepxkke ot 25.10.2019
7-Zip
BupryanbHple J1abopaTopHble W TpaKkTUYecKue pabOThl HAa YPOBHE CPEIHETO
obrero oopaszosanus https://content.edsoo.ru/lab/subject/5/
3.2. HupopmanuonHoe odbecniedeHue 00y4eHust
Ilepeyenb pexoMeHayeMbIX Yy4eOHbIX u3aaHuil, WHTepHeT-pecypcos,
JTOMOJTHUTEIbHOM JINTEPATYPbI

OcHoBHas JMTEpaTypa:



1. XuMus ;. y4eOHHK JJIs1 CpeHero mpogecCHOHAIbHOrO 00pa3oBaHus /

1O. A. Jlebenes, I'. H. ®aneeB, A. M. T'onyb6es, B. H. IllanoBan; moa oOmei

pemakimerr I'. H. ®aneeBa. — 2-¢ w3g., mepepab. um  gom. — Mocksa :
N3narensctBO FOpaiit, 2023. — 431 c. — (IIpodeccuonanbroe oOpazoBanue). —
ISBN 978-5-9916-7723-3. — Tekcr : »saextponHslii // OOpa3zoBaTenbHas

wiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513073.

2. AHndunorenona, 1. B. Xumus : yueOHUK U MPAKTUKYM JIJIsI CPEHETO
npodeccuoHanbHOoro  obpaszoBanusi/  W. B. Audunorenora, A. B. baOkos,
B. A. [lonkoB. — 2-e¢ u3xd., ucnp. u jgomn. — Mocksa : WznarensctBo HOpaiir,
2023. — 291 c.— (IIpodeccuonanbuoe o6OpazoBanue). — ISBN 978-5-534-

11719-6. — Texkcr : anextponHHbIHA / ObpazoBarenbHas miatdgopma FOpaiT [caitT].
— URL.: https://urait.ru/bcode/513807.

3. Tynukun, E. 1. Xumusa. B 2 4. Yacts 1. OOmast u Heopranuyeckas
XUMHS :  Y4eOHHMK JUIi  cpeaHero  npo¢)eCCHOHAIBLHOrO  oOpa3oBaHus /
E. U. Tynukun. — 2-e usx., ucnp. u gomn. — Mocksa : U3gatenbctBo Opaiir,

2023. — 385c.— (IIpodeccuonanproe oOpazoBanue). — ISBN 978-5-534-
02748-8. — Texkct : anexkTpoHnHsbIi // O6pazoBaTenbHas wiargopma FOpaiit [caiT].
— URL.: https://urait.ru/bcode/513730.

4, Tynukun, E. 1. Xumua. B 2 4. Yacte 2. Opranudeckass XUMHUSA :
y4eOHUK 15 cpeaHero npodeccronansuoro oopazosanus / E. U. Tynukun. — 2-¢
u3n., ucnp. m jgom. — Mocksa : MzmarensctBo IOpaiit, 2023. — 197 c. —

(ITpodeccuonanvHoe obpazoBanue). — ISBN 978-5-534-02749-5. — Tekcr
amekTpoHHbI //  OOpaszoBatenbHas tiatdopma FOpaut [caiit]. — URL:
https://urait.ru/bcode/513731.

d. Hukonbckuii, A. b. Xumus : y4eOHUK U TPAKTUKYM JJISI CPETHETO
npodeccuoHanbHoro oo6pazoBanusi/ A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3n., nepepad. m gomn. — Mocksa : M3garensctBo IOpaiit, 2023. — 507 ¢. —
(ITpodeccuonanbuoe obpazosanue). — ISBN 978-5-534-01209-5. — Teker
anekTpoHHbI // OOpaszoBatenbHas 1atdopma IOpaidt [caiit]. — URL:

https://urait.ru/bcode/513537.
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6. Pocun, W.B. Xumusa. VYdyeOHUK | 3aJayHUK : JJII CPEIHETO
po¢heCCUOHAIBHOTO obOpazoBaHus / . B. Pocumn, JI. JI. TomuHa,
C. H. ConoBreB. — MockBa: WzmarensctBo [Opaiit, 2023.— 420c.—
(ITpodeccuonansuoe o6OpazoBanme). — ISBN 978-5-9916-6011-2. — Tekcr
anekTpoHHbI //  OOpaszoBatenbHas tiatdopma FOpaut [caiit]. — URL:
https://urait.ru/bcode/512022.

1. Andunorenona, . B. Xwumus. ba3osbiii ypoBeHb: 10—11 kmaccsi :
y4eOHUK Uil  cpenHero  oOmero  oOpasoBanusa/ U. B. AnduHorenona,
A. B. ba0kog, B. A. [TonkoB. — 2-e u3., ucnp. u 1on. — Mocksa : 3narenbcTBo
FOpaiit, 2023. — 290 ¢. — (O6mmeobpaszoBarenbubiii muki). — ISBN 978-5-534-
16098-7. — Tekcr : anexTpoHHBIHA / ObpazoBarenbHas miatgopma FOpait [caitT].
— URL.: https://urait.ru/bcode/530422.

8. Xumus.  3amadyHuK ;.  ydeOHOe  mocobwe A CpedaHEro
npodeccuonansHoro obpazoBanus / 0. A.JlebeneB [u np.]; mox oOmen
penakmueit I'. H. ®angeeBa. — Mocksa : M3narensctBo FOpaiit, 2023. — 236 ¢. —
(ITpodeccuonansHoe obOpazoanue). — ISBN 978-5-9916-7786-8. — Tekcr
MeKTpoHHbI //  OOpa3zoBatenbHass tiatgpopma FOpaut [caiit]. — URL:
https://urait.ru/bcode/513091.

9. 3aitnies, O. C. Xumus. JIabopaTopHbIil NPakKTUKYM U COOPHUK 3a/ad :
yueOHOe mocoOue uig  cpeaHero  nmpodecCHOHANIBHOTO  0Opa3oBaHUs /
O. C. 3aiiieB. — MockBa : HMszmarensctBo  FOpaibit, 2023.— 202c¢.—
(ITpodeccuonanvHoe obOpazoBanue). — ISBN 978-5-9916-8746-1. — Tekcr
anekTpoHHbI //  OOpaszoBatenbHas tiatgopma FOpaut [caiit]. — URL:
https://urait.ru/bcode/513541.

10. OnmneiinukoB, H. H. Xumus. Anroputmsl peimieHus 3aqad U TECTHI
ydeOHOe  TmocoOMe I cpeaHero  npodeccHoHalIbHOTO  0Opa3oBaHus /
H. H. Onetinuxos, I'. II. MypaBseBa. — 3-e¢ wu3n., uchp. u gomn. — Mocksa :
N3narensctBO FOpaiit, 2023. — 249 c. — (IIpodeccuonanproe oOpazoBanue). —
ISBN 978-5-9916-9665-4. — Tekct : o»anekTpoHHBIM // OOpa3zoBaTenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513860.
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HNuTepHeT-pecypcebl

1. http://school-collection.edu.ru/ - Enunas xomnekuus L[OP. IIpeamerHas
KOJUICKIMS ~ «XUMHs» -  IEHTPaJM30BaHHAsA  KOJUIEKIMS  HHU(POBBIX
00pa3oBaTeIbHBIX PECYPCOB

2. http://www.chemnet.ru/ - Tlopran ¢yHIaMEHTAIEHOTO XUMHYECKOTO
oOpazoBanust Poccun

3. http://chemistry.narod.ru/ - O6pa3oBatenbHbIi MopTasl «KMUpP XUMUNY

4. http://nim-school.ru/ - BuptyanpHas XumMudeckast IIKoJia

5. http://kontren.narod.ru — Y4eOH0-00pa30BaTe/IbHBINA MOPTAT «XHUMHUS IS

BCCX»
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTposlb M OLEHKa pe3ynbTaTOB OCBOEHHs 00HIe00pa3oBaTEIbHOM

JAUCHUIIIIMHBI PACKPBIBAIOTCA UCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThI, HAIIPABJIICHHLIC

Ha (I)OpMI/IpOBaHI/IG 06HII/IX KOMHE?TGHHI/II\/’I o pasaciaM MU TCMaM COACPKaHUA

y4eOHOro Marepuaia.

Ne OK/IIK Moﬂyﬂb/P;ueﬂ/TeM PesyabraT 00yyenuss | Tunbl oneHOYHBIX MepoNpUSTHI
I OcHoBHoOe coaep:kanue
1 Paznea 1. OcHoBbI Popmymposars
0a3oBble MOHATHA U
CTPOeHMs BellecTBa
3aKOHBI XMMHMH
1.1 | OKO0l CrpoeHue aToMOB CocraBisTh 1. Tect «CtpoeHue aToMOB
XUMHYECKHX XUMUYecKue GopMyJsbl |XUMHUECKUX JIEMEHTOB U IIPUpoOJa
2JIEMEHTOB U NIPUPOJA |COCIUHEHUN B XUMHYECKOH CBSZH».
XMMHYECKOH CBSI3U COOTBETCTBUH CO 2. 3ajauM Ha COCTaBIICHUE
CTEIIEHBIO OKUCIICHUS |XUMHUYECKUX (POPMYJI IBYXaTOMHBIX
XUMHUYECKHUX coelMHEeHUH (OKCUIOB, CyJb(UIOB,
AIIEMEHTOB, UCXOJI U3  [TUAPUJIIOB U T.II.).
BAJICHTHOCTH U 3. 3ajaHus Ha UCIIOJIb30BAHUE
ANEKTPOOTPULATENHHOC | XUMAYECKON CUMBOJIMKY U HA3BAHUU
TH COEMHEHUI IO HOMEHKJIATYype
MEXIyHapOJHOI'O COI03a
TEOPETUYECKON U NPUKJIATHOW XUMHUH
Y TPUBHAJIbHBIX HA3BAHUH IS
COCTaBJICHUS] XUMHUECKUX (HOpMYJT
JIByXaTOMHBIX COEIMHEHUN (OKCHJIOB,
CyJnb(UI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTraHUYECKUX COeTMHEHUN
OTJIEIbHBIX KJIACCOB
1.2 | OK 01 [lepuoanueckuii XapakTepu3oBarhb 1. Tect «Meramnmuueckue /
OK 02 3akoH U Tabnuna JI.M. |xuMrudeckue 3JeMeHThl |HEMETaUTMUYeCKIE CBOMCTRA,

Menneneesa

B COOTBETCTBHUU C UX
MOJIOKEHUEM B
MEPUOINYECKOMN
CHUCTEME XUMUYECKUX
snemenTtoB J[.W.
Meunpgeneena

AIEKTPOOTPHUIATENBHOCTD U CPOJICTBO
K 3JIEKTPOHY XMMUYECKHUX HJIEMEHTOB
B COOTBETCTBHUE C UX JIEKTPOHHBIM
CTPOECHHUEM U TOJOKEHUEM B
nepnonnqecxoﬁ CUCTEMEC XUMHNUYCCKHUX
anemenToB JI.1. MenaeneeBay.

2. [IpakTryeckue 3aJaHus Ha
YCTaHOBJICHHUE CBSI3H MEXKTY
CTpOGHI/ICM ATOMOB XUMHYCCKUX
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OK/IIK

Moayas/Paznen/Tem
a

Pe3yabTar 00y4enus

Tunbl OEeHOYHBIX MEPONIPUATHIA

3JIEMEHTOB U MEPUOINIECKUM
W3MEHEHUEM CBOMCTB XUMUYECKUX
AJIEMEHTOB M X COCAMHEHUH B
COOTBETCTBHUH C TOJIO)KCHHUEM
[Tepuoauueckoii cucreme.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKUE 3aJJaHus Ha
XapaKTePHU3aLUI0 XUMHUUECKUX
3JIEMEHTOB: «MeTtalnyecKue /
HEMETaJUTMYEeCKUE CBOMCTRA,
AIEKTPOOTPHUIIATEIIBHOCTD U CPOJICTBO
K DJIEKTPOHY XUMHUYECKUX JIEMEHTOB
B COOTBETCTBHUE C UX JIEKTPOHHBIM
CTPOCHHUEM U TOJI0KEHUEM B
MEePUOINYECKON CHUCTEME XUMUYECKUX
anemenToB JI.11. MenaeneeBa»

Paznea 2.
XuMHu4yecKue
peakuuu

Xapakrepu3oBarhb
THNBI XMMHYECKHX
peaxuuit

KonTtpoJsbnas paéora
«CTpoeHue BemecTBa u
XMMHYeCKHe peakuun

2.1

OK 01
OK 04

TUIB XUMHYECKUX
peakuuii

CocraBisTh peakuuu
COCIVHEHMS,
pasyoxeHusi, oOMeHa,
3aMelleHus,
OKHCITUTEIHHO-
BOCCTaHOBUTEIIbHBIE
peaknun

1. 3amaun Ha cocTaBleHUE YpaBHEHUM
peaKkuuii:

— COe/IMHEHMS], 3aMeIlleHus,
pasyoxxeHus, 0OMeHa;

— OKHUCJIUTENBHO-
BOCCTAaHOBUTENBHBIX PEAKIIUH C
UCTIOJIb30BaHUEM METOa
AJIEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MacChl BEIIECTBA
i 00béMa

ra30oB [0 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, MAacCe UM 00BEMY OJJHOTO
U3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB;
pacyeTsl

Macchl (00bpEMa, KOJTMIeCTBa
BEIIECTBA) MPOAYKTOB PEAKIIHH, €CITH
OJTHO W3 BEIIECTB HMEET MPUMECH

2.2

DIIEKTPOIUTHYECKAS
JUCCOITHAITUS U
MOHHBIN 0OMEH

CocTaBiATh ypaBHEHUS
XUMHYECKUX PEaKIIuu
MOHHOro 0OMeHa ¢
ydacTHeM
HEOPraHMYECKUX
BELIECTB

1. 3amaHus Ha coCTaBJIcHUE
MOJICKYJISIPHBIX 1 HOHHBIX PeaKIuii ¢
ydJacTHeM KHCIIOT, OCHOBaHUH U
COJIeH, YCTaHOBJICHNUE H3MEHEHUS
KHUCIIOTHOCTH CPEJIbl

2. JJaboparopHas pabota "Tursl
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OK/IIK

Moayas/Paznen/Tem
a

Pe3yabTar 00y4enus

Tunbl OEeHOYHBIX MEPONIPUATHIA

XUMHUYECKUX peakuui”

Pa3pnen 3. Ctpoenne
U CBOIiCTBA
HEOPraHu4ecKux
BelleCTB

HccaenoBarb
CTPOEHHUE M CBOMCTBA
HEOpraHH4eCcKUX
BellleCTB

KonTposbnas padora
«CBOMCTBA HEOPraHUYECKUX
BelleCTB)»

3.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposats
HEOpraHUYeCKue
BEIIIECTBA B
COOTBETCTBHUU C HX
CTpPOEHUEM

1. Tect «HomeHnkiatypa 1 Ha3BaHue
HEOPraHMYECKUX BEIIECTB UCXOMS U3
UX XUMUYECKON (HOPMYJIbI UITU
COCTaBJICHUE XUMHUYECKOW (hOPMYJIBI
MCXOJIA U3 Ha3BaHMS BEIIECTBA 110
MEKIYHAPOAHOMN WJIU TPUBHAIBHOMN
HOMEHKJIAType».

2. 3amauu Ha pacyeT MacCOBOM J0JIU
(Macchl) XMMHUYECKOTO DJIEMEHTA
(coennHeHUs) B MOJIEKyJIe (CMECH).
3. [IpakTrueckue 3agaHus Mo
KJ1acCU(pUKalU1, HOMEHKIIAType U
XUMUYECKUM (popmyiam
HEOPTraHWYECKHUX BEIIECTB Pa3TUIHBIX
KJIACCOB.

4. TlpakTH4ecKue 3alanus Ha
OnpeieTICHuE XUMUYECKOI
aKTUBHOCTH BEIIIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOM CBSA3H U TUTIA
KPUCTAJUTMYECKOUN pelIeTKH

3.2

OK 01
OK 02

DU3NKO-XUMHYECKUE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

YcranaBauBaTh
3aBHCUMOCTh (PU3UKO-
XUMHUYECKUX CBOMCTB
HEOPraHUYECKUX
BEILIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, &
TaK>Xe TUIa
KPHUCTAJUIMYECKON
peleTKn

1. Tect «OcOOEHHOCTH XUMUYECKUX
CBOMCTB OKCHJIOB, KHCJIOT,
OCHOBaHUM, aM(POTEPHBIX
TUAPOKCHJIOB U COJIEID.

2. 3a7adus Ha COCTaBJIEHUE
YpPaBHEHUN XUMHUUYECKUX PEAKIUH C
y4acTHEM HPOCTHIX U CHOKHBIX
HEOPraHUYECKHUX BEIECTB: OKCUIOB
METaJIOB, HEMETAJUJIOB U
aM(pOTEepPHBIX DIIEMEHTOB;
HEOPTraHWYECKUX KHUCIIOT, OCHOBAaHUM
1 aM(OTEPHBIX THAPOKCHIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOLINX UX CBOKCTBA U
CHOCOOBI MOTYYECHHUS.

3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJJaHUsI HA CBOMCTBA
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Moayas/Paznen/Tem

Ne OK/IIK 2 Pesyabrar 00ydyenusi | Tunbl OeHOYHBIX MEPONIPUATHIA
Y TIOJIyYEHUE HEOPTaHUYECKUX
BEIIECTB
3.3 [ OKO01 Nnentuduxarnus Uccnenosats 1. IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 HEOPraHUYECKUX Ka4ueCTBEHHbBIC PEAKIINH |3aaHUS 10 COCTABJICHUIO
OK 04 BEIIIECTB HEOPraHUYECKUX XUMHUUYECKUX PEaKIUil C y4acTUEM
BEIIECTB HEOPraHUYECKUX BEIIECTB,
MCIOJIb3YEMBIX JIJISl UX
UICHTH(DUKAIIH.
2.JlaGoparopnas padoTa:
“UnenTuduraris HEOPraHUICCKIX
BEIECTB”
4 Pasznen 4. Crpoenue |UcciaenoBarb Koutpoabsnas padora
U CBOHCTBA cTpoeHHe U cBolicTBa («CTpoeHmne u CBOMCTBA
OPraHMYecKux OpPraHMYecKux OpPraHMYeCKHUX BelecTB»
BeIEeCTB BelIeCTB
41 | OKO01 Knaccudukanms, Knaccudumuposars 1. 3agaHust Ha cocTaBICHUE HAa3BaHUH
CTpOCHHE U OpraHHYEecKue OpPraHUYECKUX COSAMHEHHI 10
HOMEHKJIaTypa BEIIIECTBA B TPUBUAIBHOMN HIIM MEXTyHAPOJIHON
OpraHUYECKUX COOTBETCTBHUU C UX CHUCTEMAaTUYECKON HOMEHKJIIAType.
BEIIECTB CTPOEHHUEM 2. 3a1aHns Ha COCTABJICHUE ITOJIHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (popmy1
OpPTraHWYECKUX BEIIECTB OTACIbHBIX
KJIaCCOB.
3. 3aauM Ha onpezeneHue
npocteiniel (opMysbl OpraHUUeCcKOM
MOJIEKYJIbI, HICXOS U3 3JIEMEHTHOTO
cocrana (B %)
4.2 | OKO01 CBolicTBa YcTaHaBiIuBaTh 1. 3agaHus Ha coCTaBlIEHUE
OK 02 OpraHUYECKUX 3aBHCHUMOCTh (PU3UKO- |ypaBHEHUI XUMUYECKUX PEAKITHH C
OK 04 COECIMHEHU I XUMHYECKUX CBOMCTB  |y4acTHEM OPraHWYECKHUX BEIECTB HA

OpraHN4Y€CKUX BEIICCTB
OT CTPOCHUA MOJICKYJI

OCHOBaHHUU UX COCTaBa U CTPOEHUSI.
2. 3a7aHusa Ha COCTaBJIEHUE
YpPaBHEHUN XUMHUUYECKUX PEAKINH,
WJUTFOCTPUPYIOIIUX XUMHUECKHE
CBOMCTBA C Y4ETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PeaKUui u
T€HETUYECKOM CBSI3M OPraHMYECKUX
BEIIECTB Pa3HbIX KJIACCOB.

3. PacueTHbIe 3a/1a4i 0 YPaBHEHUAM
peaklMii C y4aCTHEM OPraHUYECKUX
BEILECTB.

4. JTaboparopHas paboTa
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Moayas/Paznen/Tem

Ne OK/IIK 2 Pesyabrar 00ydyenusi | Tunbl OeHOYHBIX MEPONIPUATHIA
“ITpeBparieHust OpraHu4eCcKuX
BEIIIECTB IIpY HarpeBaHuu"
43 | OKO01 Nnentuduxarnus Uccnenosats 1.ITpakTHKO-OpHUEHTUPOBAHHbIEC
OK 02 OpraHU4eCKHUX Ka4ueCTBEHHbBIC PEAKIINH |3aaHUS 10 COCTABJICHUIO
OK 04 BEIIECTB, UX 3HAYCHUE |OPraHUYECKUX XUMHUUYECKUX PEaKIUil C y4acTUEM
U IpUMEHEHUE B COETMHEHUIT OpraHUYECKUX BEIIECTB, B T.U.
OBITOBOM U OT/ICJIbHBIX KJIaCCOB UCIIOJIB3YEMBIX ISl KX
IIPOU3BOJICTBEHHOU UACHTU(UKAIMN B OBITY U
NEeSATETbHOCTH MIPOMBIIIIIICHHOCTH.
YeJIoBeKa 2.JlaGoparopnas padoTa:
“UnenTudukanys opraHuueCKuX
COETMHEHUH OTAENbHBIX KJIaccoB”
5 Paznean 5. XapakTepu3oBaTh
Kunernueckue u BJIMSAIHHE PA3JINYHBIX
TepMoaMHAMHUYeckH |(paKTOpPOB Ha
€ 3aKOHOMEPHOCTH |paBHOBecHe U
NPOTEeKAHUS CKOPOCTH
XUMHYECKHX XHMHUYECKHX peakumnid
peakuuii
5 | OKO0l Ckopoctb XapakTepu3oBarhb [TpakTHKO-OpHEHTHPOBAHHbIE
OK 02 XUMHUYECKHUX PEAKLINN. |BIUSHUE TEOPETHUYECKUE 3aJaHUsI HAa aHAJIU3
XUMHYECKOE KOHIICHTpALlUU (haKkTOpOB, BIHUSIONINX HA U3MEHEHUE
paBHOBecHE pearupyromux BeUeCTB |CKOPOCTH XUMUYECKON PEaKLIUH.
Y TeMIIepaTypbl Ha [IpakTUKO-OPUEHTUPOBAHHBIC 3aTAHUS
CKOpPOCTh XUMHUYECKUX [HA MpPUMEHEHUE npuHuuna Jle-
peakuun [TaTenbe s HaX0XKICHUSA
XapakTepuzoBaTh HaIpaBJICHUsI CMEIIEHUSI PAaBHOBECHUS
BIIMSIHUE U3MEHEHUS XUMUYECKON PeaKluy U aHaJIN3
KOHIICHTPAIIUU (haKkTOpOB, BIUIONINX HA CMEIIICHHUE
BEIIIECTB, PEAKIIUN XUMHUYECKOTO PAaBHOBECHS
Cpenbl U TEMIIEPATYPHI
Ha CMEUIEHUE
XUMHUYECKOTO
paBHOBeECHUS
6 HccaenoBaTh
Pasae 6. PacTsophr HCTHHHBIE PACTBOPbI
¢ 3a/IaHHBIMHU
XapaKkTepUuCTUKAMH
6.1 [ OKO1 [Tonsitue o pactBopax |Paznuuarh uctuHHble  |1. 3amaun Ha TPUTOTOBIICHUE
OK 02 pacTBOPHI pacTBOpOB.

2. ITpakTHKO-OpUEHTUPOBAHHbBIE
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Moayas/Paznen/Tem

Ne OK/IIK 2 Pesyabrar 00ydyenusi | Tunbl OeHOYHBIX MEPONIPUATHIA
pacyeTHbIC 3a/IaHUsI Ha IUCTIEPCHBIE
CUCTEMBI, HCII0JIb3yeMbIe B OBITOBON U
MIPOU3BOJICTBEHHOU JESITETbHOCTU
YenoBeKa

6.2 [ OKO01 HccnenoBanue UccnenoBats ¢usuko- |JlaboparopHas padora

OK 04 CBOWCTB PacTBOpPOB  |XMMHUECKHE cBoicTBa |“[IpuroToBieHue pacTBOpoB”
HCTUHHBIX PACTBOPOB

Il | IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COlep:KaHue (CoepKAHHE MPUKJIATHOTO MOLYJIs1)

7 Pazgea 7. OneHnnBaTh 3ammuTa Keiica (¢ yueTom Oyayuiei
Xumus B ObITY U MOCJeACTBUSA npogeccuoHAJbLHOM 1eATeJIbHOCTH)
NMPOU3BOJACTBEHHOH |OBITOBOM U
AeATeJbHOCTH NMPOU3BOICTBEHHOM
YyeJioBeKa AeSATeTIbHOCTH

YeJIOBEKA C MO3UIHii
JKO0JIOTMYECKOMI
0e3onacHocTH
OK 01 Xumust B ObITY U OuenuBath Keiic (c yuerom Oyaymieit
OK 02 IIPOU3BOJICTBEHHOW  |[IOCIIEACTBUS OBITOBOM |IpOo(h)eCCHOHAIbHON JAEeSITEIbHOCTH)
OK 04 NEeATEIbHOCTH U IIPOU3BOJACTBEHHON  |B0O3MOXKHBIE TEMBI KEICOB:
OK 07 YyesoBeKa JIEeATEIbHOCTH 1. [lorennenue knuMara u
YeNoBeKa C MO3HUIMKA  |BBICBOOOXKACHHE Ta30BBIX THIPATOB
HKOJIOTUYECKOU CO JIHA OK€aHa.
0€30macHOCTH 2. Bynymie matepuansl s aBua-,

MaIIuHO- U PUOOPOCTPOCHUS.

3. HoBble MaTepuaibl A1 COTHEUHBIX
Oarapeii.

4. JlexapcTBa Ha OCHOBE
pPacTUTEIBHBIX MPENApaToOB
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