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o0Opa3oBaHUs

22.02.08 Mertamnyprudeckoe MpOU3BOACTBO (IO BHAAM TMPOU3BOJCTBA), ¢ yueToM dDenepaabHOTO

rOCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEeIHEro oouero oOpa3oBaHMsA, YTBEPXKIEHHOIO
[Tpukazom MunoOpnayku Poccum ot 17.05.2012 Ne 413 u QenepanbHoii 00pa3oBaTenbHOM
nporpaMMmbl  cpegHero  oOmiero  oOpaszoBaHusi, yTBepkaeHHoi Ilpukasom  MuHnucrepcTsa

[Ipoceemenus Poccuiickoit ®eneparuum ot 18 mast 2023r. Ne 317

Opraam3anus-pa3padoTInK:
Cankr-IlerepOyprckoe rocynapcTBeHHOe OOJDKeTHOE mNpodecCHOHaIbHOE 00pa3oBaTeNbHOE YUPEKICHHE

«Axanemus mpoMeIiuieHHbIX TexHoorui» (CII6 ['BIIOY «AITT»)

Pa3paboTumnku:

latinaposa 3.41. - npenonasatens CII6 I'BIIOY «AIIT»

Pabouas mporpamMma paccMOTpeHa y4eOHON  IMKJIOBOM  KOMHCCHEH  eCTeCTBCHHOHAYYHBIX u
00111e00pa30BaTENLHBIX TUCITUILTHH
Pabouas mporpaMma COOTBETCTBYET TPEOOBAHHSM K COACPIKAHHIO, CTPYKTYpE, 0pOpMIICHHUIO.

[Iporoxon Ne 10 ot 06 urona 2023 r

HpeﬂCCHaTCHB y‘l€6HOI>’I LII/IKJ'IOBOI;’I KOMHUCCHH O6I]_[I/IX TYMAaHUTAPHBIX W COIIMAJIbBHO-DKOHOMUHYCCKHUX

mucuuiuivie E.A. Paxaesa

IIporpamma on00pena Ha 3acenanuu [lemarormueckoro coeta OY M peKOMEHJOBaHA K HCIIOJIh30BAaHUIO B

y4eOHOM TIporiecce.

[Tporokon Ne 1 ot 28 aBrycra 2023r.



1.INIOACHUTEJIbHAS 3AIINCKA

1.1 MecTto 0611e00pa3oBaTeIbHOIO NMpeIMeTa B CTPYKTYPe OCHOBHOM NpodeccHoHATbHOI
00pa3oBaTeJILHOMNIPOrpaMMbl

OO6mieo6pa3oBaTeNbHBIN TIPEAMET XUMHUSI SBIAECTCS 00s3aTEIBHOM YacThiOo 0O0IIe00pa3oBaTEIHLHOTO
[IUKJIa 00pa3oBaTENbHOU MporpaMMbl B cooTBeTcTBHU ¢ DI'OC 1o criennanabHOCTH.

[Iporpamma mo XuMHUHM pa3paboTaHa Ha OCHOBE TPEeOOBAHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOMU
o0pa3oBaTeNbHON MPOrpaMMBbl CpefHero ooumiero odpasoBanus, npenacrasieHHbIx B PI'OC COO, ¢
yuetoM Konnenuuu npenonaBanus yueOHoro npeamera "Xumua" B 00pa3oBaTeNbHBIX OpraHU3aLUsgX
Poccuiickoit @enepanum, peanus3yoNMX OCHOBHBIE 00pa3oBaTeNbHBIC MPOTPAMMBbI, U OCHOBHBIX
MOJIOXKEHUH (henepanbHOi paboueil mMporpaMMbl BOCITUTAHUSI.

XUMHS KakK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HMrpaeT ocoOyio pojb B CO3JaHUHM HOBOI

0a3pl MaTepuaibHOW KyJIbTYpbl, BHOCUT CBOM BKJaJ B ()OPMHUPOBAHHME DPALHUOHAIBHOIO HAYYHOI'O
MBIIUIEHHS, B CO3JaHHME LIEJIOCTHOTO MPEICTaBICHUs 00 OKpYXKalolleM MHpE Kak O EeIUHCTBE
IPUPOJBl U YelloBeKa, KOTopoe (GopMUpYyeTcs B XMMHUM Ha OCHOBE TOHUMAHHS BELIECTBEHHOTO
COCTaBa OKPYXKaroIlero MUpa, OCO3HAHMUS B3aMOCBSI3H MEX1Y CTPOCHHEM BEILECTB, X CBOMCTBAMU U
BO3MOKHBIMHU 00JIACTSIMA TPUMEHEHHUS.
CoBpeMeHHass XMMHMsI KaKk HayKa CO3MJaTelIbHas, HayKa BBICOKMX TEXHOJIOTMH HallpaBleHAa Ha
pelieHre rao00anbHBIX MPOOJIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA - CHIPHEBOM, SHEPreTHUECKOH,
MUIIEBOM, YKOJOTHYECKON O€30MacCHOCTH W OXPaHbI 3/I0POBbs. TECHO B3aWMOJIEHCTBYS C IPYTUMHU
€CTECTBEHHBIMU HayKaMH, XUMHS CTajla HEOThEMJIEMOI 4acThi0 MUPOBOU KYIbTYpPbl, HEOOXOAMMBIM
YCIIOBUEM YCIIEIIHOTO TPYAa U AKHU3HU KaXKIO0Tr0 dieHa 00IIecTBa.

1.2 Henu, 321241 ¥ MJIAHHPYEMbIe Pe3yJIbTAThl 0CBOCHHSA 00111e00pa30BaTeIbHOIO NpeAMeTa

1.2.1 Henau 061eo0pa3oBaTebHOr0 NpeaMeTa:

e (GoOpMHpOBaHHME CHUCTEMbl XWMHUYECKMX 3HAaHMM KaK BaKHEHIIEH  COCTaBSIONMIEH
€CTECTBEHHO-HAyYHOM KapTUHbI MHpa, B OCHOBE KOTOPOW JIEKAT KIFOYEBBIC ITOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI W TEOPHUM XHMHH, OCBOCHHME S3bIKa HAayKH, YCBOEHHE U
NOHMMAaHHWE CYIIHOCTH JIOCTYINHBIX OOOOIIEHHH MHPOBO33PEHYECKOr0  XapakrTepa,
03HAKOMJICHHE C UCTOPHUEH MX Pa3BUTHS U CTAHOBJIICHHUS;

e (QopmupoBaHuE W pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJax IMO3HAHHUS BELIECTB U
XUMHUYECKHUX peaklnid, HEOOXOAUMBIX I IPUOOPETEHHs] YMEHHUI OpUEHTUPOBATHCS B MUPE
BEIIECTB U XUMHUUYECKHX SBJICHHUM, HMMEIONIMX MECTO B IMPHUPOJE, B MPAKTHUYECKOU W
MMOBCEAHEBHOM XU3HU;

® pa3BUTHE YMEHHUH U CIIOCOOOB JEATEIHLHOCTH, CBA3aHHBIX C HAONIOJIEHUEM U OOBSICHEHHEM
XUMHUYECKOTO JKCIEPUMEHTa, COONIo/IeHHeM TmpaBui Oe3omacHoro oOpalieHus ¢
BEIECTBAMH.

CopepxarenpHas XapaKTepPUCTHKA IIeJICH W 3a/1a4 M3ydeHUs IpeMeTa B MPOrpaMMe 1Mo XUMHUU
YTOYHCHa W CKOPPEKTHUPOBAaHA B COOTBETCTBUUM C HOBBIMH IIPHOPHTETAMH B CHCTEME
cpennero obmiero o6pazoBanus. CeromHs B TPENOJaBaHWM XHMHH B OOJIbIICH CTEIICHH
OTHAeTCs  MPEANOYTCHHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJCp)KaHUsS  OOydYCHWS,
OpUEHTUPOBAHHOW Ha TOJTOTOBKY BBIYCKHUKA 00IIe00pa30BaTEIbHON OpraHU3aIii,
BJIAJICIOIIET0 HE HAOOPOM 3HAHUH, a (PYHKIIMOHAIBHONW IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U
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YMCHUSAMU AKTHUBHOI'O IIOJIYYCHHA 3HAHUM H INIPpUMCHCHUSA HX B peaanoﬁ KU3HU OJ1d
PEIICHHUA MTPAKTUYCCKUX 3aaa4.

B sToli cBsA3M mpu m3ydeHuM npeamMera "Xumua" TOMHHHpYIOIIEEe 3HAUeHHE NpUOOpeTaroT

TaKHe LEeNH U 33a]]a4l, KaK:
o amanraius oOydJaromuxcsl K YCIOBUSAM JUHAMHYHO Pa3BUBAIOIIETOCS MHpa, GOpMUpPOBAHUE
WHTEIJICKTYallbHO  Pa3BUTOW JUYHOCTH, TOTOBOM K caMo0Opa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TPHUHSATHIO TPAMOTHBIX pEIIEHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIHSX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;
o (dbopMupoBaHHE Y 00YYaIOIIUXCS KITIOYEBBIX HABBIKOB (KJITFOYEBBIX KOMIIETCHIINUMN), TMEIOIIHX
VHHBEpPCATbHOE 3HAYCHUE ISl PA3JIMYHBIX BUAOB JIEATEIHHOCTH: PEIICHUS MpOoOIeM, IOUCKa,
aHainu3a U 00pabOTKM HMHQPOpPMAIMHM, HEOOXOAUMBIX JJII TPHOOPETCHHS OIbITa JCATEIHLHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IO3HAHUM XHWMHH, a TaKKe [UIsl OLIEHKH C MO3UIUI
9KOJIOTMYECKON Oe30MacHOCTH XapaKTepa BIUSHUS BEUIECTB M XUMUYECKUX MPOIIECCOB HA OpraHU3M
YyeJloBeKa U IPUPOJIHYIO CPELY;
o pa3BUTHE TII03HABATEIbHBIX HHTEPECOB, HHTEJUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEM
00ydJaronumxcsi: CIOCOOHOCTH CaMOCTOSITEIbHO TPHOOpPETaTh HOBBIE 3HAHMS 10 XHMHH B
COOTBETCTBUHU C >KU3HEHHBIMH MHOTPEOHOCTSIMH, HCIOJIH30BaTh COBPEMEHHbIE WH(GOpPMAIMOHHbBIE
TEXHOJIOTUH JJIsl TOMCKa M aHajlu3a yuyeOHOW M HaydyHO-NIONYJSpHOW HMH(OPMALHUU XUMHYECKOTIO
COJIePIKaAHUS;
o (dbopMUpOBaHHE M Pa3BUTHE Yy OOYYArOMIMXCS ACCOLMATHUBHOTO M JIOTUYECKOI'O MBILIUICHUS,
HaOIIOaTEIPHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH,
IPH IJIAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;
o BOCIHUTAaHHUE Y O0y4JaromuXcsl yOSKIEHHOCTH B T'YMaHUCTUYECKOI HaNpaBICHHOCTH XHUMUH, €€
BXHOW pOJMM B pEIICHUU TJIOOAJbHBIX TMPOOJEeM pPALHMOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOTIOJTHEHUSI DHEPreTUYECKUX PECYpCOB U COXpPAHEHHUS MPHUPOJHOTO pPABHOBECHS, OCO3HAHUS
HEO0OXOUMOCTH OEpEeKHOTO OTHOIICHUS K MPHPOJIE M CBOEMY 3I0POBBIO, & TaKKe MPUOOpPETEHHS
OTIBITA KCIIOJIb30BAHUS TIONYUYEHHBIX 3HAHUHN IS TPHHITHS TPAMOTHBIX PEIICHUN B CUTYaIHAX,
CBSI3aHHBIX C XMMHYECKUMU SIBIICHUSMHU.

1.2.2. IlnanupyemMsble pe3yJIbTaThbl 0CBOCHHS IPOrPaMMBbI 110 HCTOpHHU B cooTBeTcTBHHN ¢ PI'OC

1 Ha ocHOBe PI'OC COO

Oco60e 3Hauenne O01e00pa30BaTENbHBINA IpeAMET XUMHUS UMeeT Ipu (OPMHUPOBAHUN OOIINX

kommnereniuii (OK)
OK.01-02,0K.04,07



Koa n
HauMeHOBaHHE
(popmupyembIx
KOMIIeTeHIu i

IInanupyemMble pe3yabTaThl
OCBOEHMA
AUCIHUILIUHBI

Oo0mue
1

I[ncumumﬂapnblez

OK 01. BeiOupats
CITOCOOBI
pelieHus 3a1a4d
po¢eCCHOHAIIbH
OH eI TEeIIbHOCTHU
MPUMEHHUTETHHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu TPyA10BOr0 BOCIIUTAHMUS:

- TOTOBHOCTb K  Tpydy, OCO3HaHHE
MacTepcTBa, TPYA0TI00HE;
- TOTOBHOCTh K
TEXHOJIOTMYECKOM M COLMAJIBbHOM  HAIPaBJICHHOCTH,
CIIOCOOHOCTH MHHIIUHPOBATD, IUTAHUPOBATh "
CaMOCTOSATENIFHO BBIIOIHATH TAKyIO AEATEILHOCTD;

- HWHTEepeC K pa3iuyHbIM cepaM npodeccHoHaIbHOM
NesITeTbHOCTH,

OCHHOCTHU

aKTHUBHOU NEATEIILHOCTH

OBJ1agenune YHHBEPCAJIbHBIMHA

yueOHBbIMU M03HABATEJILHLIMH
NeHCTBUSAMU:
a) 0a30BbIe JOrHUecKue AeiicTBHA:
- CaMOCTOATENBHO (POPMYJIMPOBATh U AKTyaIH3UPOBATH
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- yCTaHaBIIMBATh CYILLIECTBCHHBIN IpU3HAK WA
OCHOBaHHWS U1  CpaBHEHHUSA, KiIacCUDUKAIUU  H
00001IeHNS;

- ONpPEACIISTh LENU AEATeIbHOCTH, 3aaBaTh MapaMeTphbl
Y KPUTEPHUU UX JTOCTHKECHUS,

- BBIBIIITH 3aKOHOMEPHOCTH U TMPOTUBOpPEYHUS B
pacCMaTpUBACMBIX SIBJICHUAX,

- BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTH, OICHUBATh
COOTBETCTBUE PE3YJbTaTOB ILEsAM, OLIEHUBATh PHUCKHU
HOCHGI[CTBI/Iﬁ JACATCIIbHOCTH,

- pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TMPU PEIICHUU
YKU3HEHHBIX TPOOJIEM

0) 0a30BbIE HCCJIEI0BATEIbCKHE 1eHCTBUSA:

- BJIaJCTh HaBbIKaMH y‘IGGHO-HCCHeHOBaTGHBCKOﬁ u
HpOGKTHOI\/'I ACATCIIbHOCTH, HaBbIKaMH paspcuicHu-d
npo0Jem;

- BJIAJIETh CUCTEMON XMMUYECKUX 3HAHUM, KOTOpasl BKJIKOYAET:
OCHOBOTIOJIaralolue MOHATUA (XMMHYECKUN SJIEMEHT, aToM,
JJICKTpOHHAs 000J0YKa aroma, S-, PpP-, d-DIEKTpPOHHBIE
opOWTamM  aroMOB,  HMOH,  MOJIEKYJa,  BaJICHTHOCTb,
ANEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHUCICHHS, XMMHYECKas
CBSI3b, MOJTb, MOJISIPHASI Macca, MOJISIPHBIN 00beM, YrIIepOoaHBIN
CKeJeT, (YHKIMOHaJbHAs TpyMMa, paguKkail, H30Mepus,
M30MEpbI, TOMOJOTUYECKUM Ppsii, TOMOJIOTH, YTJIEBOAOPO/IbI,
KHCIIOPOJI- M a30TCOICpXKAIIUe COSAMHECHUS, OWOJIOTHYECKU
aKTHBHBIC BemecTBa (yrJeBOIbI, JKUPBI, OEIKH), MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJSIPHBIC
COEUHEHUS, KPUCTAJUTMUECKas penieTKa, THUIbl XUMUYECKHX
peakiuii  (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC,  JK30- H
SHJOTEPMUYECKHE, PpEaKIMM HOHHOTO0 OOMeHa), pacTBOp,
ANEKTPOJIUTHI, HERJIEKTPOJIUTHL, ANIEKTPOJIUTHYECKAS
JTUCCOIMAIUs,  OKUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKON peaklid, XUMUYECKOE pPaBHOBECHUE), TECOPHUH U
3aKOHBI  (TEOpPHUS XHUMHYECKOTO CTPOCHHSI OpPraHUYEeCKUX
BemecTB  A.M. byrnepoBa, Teopusi SIEKTPOJIUTHUYECKON
ayccounanuu, nepuoandeckuii 3akon .M. MenneneeBa, 3aKk0H
COXPAaHEHHUS Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN S3bIK
XUMHH, (PAKTOJOTHYECKHE CBEIEHUS O CBOMCTBaX, COCTaBe,
MOJIy4eHUH U OE30MacCHOM WCIONh30BAaHUHM  BAKHEHIIINX
HEOPraHMYECKUX U OpPraHWYecKUX BEIIeCTB B ObITY U
MPaKTUYECKOM JIEATETbHOCTH YEJIOBEKA;
- YMETh BBISIBISATH XapaKTepHbIC MPHU3HAKA U
B3aMMOCBSI3bU3YUCHHBIX TOHSATUH, MPUMEHSTH
COOTBETCTBYIOIIME MOHATUS NMPUOMHCAHUU CTPOSHUS U
CBOMCTB HEOPTraHUYECKUX U OPTaHUYECKUXBEIIECTB U UX
MIPEBPAIICHII; BBISABISATH B3AUMOCBSI3h XUMUYECKUX 3HAHUNA C
MOHATHSIMH U TIPEICTaBICHUSIMHU JPYTUX
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- BBISIBIIATD MPUYUHHO-CJICICTBEHHBIE CBSI3U "
aKTyaJIu3upoBaTh 3a7ady, BbIABUTaTh THUIOTE3y €€
pelieHusi, HaxOJWUTh AapryMEeHThl ISl J0Ka3aTelbCTBa
CBOMX YTBEPXKICHHUH, 3a7aBaTh TMapaMeTpbl U KPUTECPUHU
penieHus;

- aHAJIM3UPOBATh MOJYYEHHBIEC B XOJI€ PCIICHHs 3a/Jauu
pe3yabTaThl, KPUTHUYECKH OLICHUBATh UX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

- YyM€Th TEPEHOCUTh 3HAaHHWS B TIO3HABATEIBHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEICITCIbHOCTH;

- yMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbBIX MPEAMETHBIX
o0Jacreii;

- BBIIBUTaTh HOBBIC WJEH, Npenjaratb OpPUTHHAIbHBIC
MOIXO/BIN PEIICHUS;

- CIOCOOHOCTH ux HCITOJIb30BaHUS B
IIO3HABATEJILHON U COLUAIbHOU IPAKTUKE

eCTeCTBeHHOHaY‘-IHBIX Hpe,Z[MeTOB;

- YMGTB HCIIOJIBb30BaTh HAaNMCHOBAHMU I XUMHNYCCKUX
COCIMHEHUN MEXIYHApPOJHOTO COK3a TEOPETUYECKON U
MPUKJIAIHON XMMHWHW W TPUBHAIBHBIC Ha3BaHUS BaKHEHIIIMX
BEIIECTB (ITUJICH, alleTUJICH, TTHIIEPHUH, PeHOII, (hopMasTbIeTH I,
YKCYCHasl KHUCJIOTa, TJIMIMH, YIapHBIA Ta3, YIJICKHCIBIA Tas,
aMMMaK, TalleHas H3BeCTh, HeralieHas U3BeCTh, IIUTHEBAsT COJa

U JpYrux), COCTaBIATH (HOPMYJbl HEOPTraHUYECKUX U
OPraHUYECKUX BEIIECTB, YPABHEHUS XUMHUUYECKUX PpEaKIUii,
OOBSICHATH WX  CMBICH;,  TOATBEPXKIATh  XapaKTepHbIC
XUMHUYECCKHUEC CBOMCTBA BCIIICCTB COOTBCTCTBYHOIIIUMHA
OKCIICPUMCHTAMHA )41 3aIlIncCsIMu ypaBHeHI/II\/'I XUMHUYCCKUX
peakuuii;

- yMeThb YCTAaHaBIMBaTh NPHUHAJIEKHOCTh H3YYECHHBIX

HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB K OMPEACICHHBIM
KJIaCCaMHM TPYIIIIaM COEAUHEHUH, XapaKTepU30BaTh UX COCTAB U
BOXHEHIIME CBOMCTBA; ONPEAEIATh BUIAbI XUMHUUYECKUX CBSA3EH
(KoBasieHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOJHAsS), THUIIBI
KPUCTANTMYECKUX PEIIeTOK BEIIECTB; KJIACCU(UIIMPOBATH
XMMHYECKHE PEaKLUU;

- cpopMUpOBaATh TMPEACTABICHUSA: O MaTepUATBLHOM EIMHCTBE
MHpPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBIICHUH TPUPOJIbL;
0 MECTE€ W 3HAUYCHUU XHMHHU B CHUCTEME €CTECTBEHHBIX HayK U
€e PO B 00ECIEUYeHNN YCTOWYUBOTO Pa3BUTHUS YEIOBEUECTBA!
B pEHICHHH TMpoOJeM DIKOJOTUYECKOM, HSHEPreTUIYeCKod u
MUIIEeBOW 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JIaHUU
HOBBIX MaTepUajoB, HOBBIX HCTOYHUKOB DJHEPrud, B
o0ecrieYeHn  PalMOHAILHOTO  MPUPOJOINONB30BAHMS, B
(hopMUPOBAaHUN MUPOBO33PEHHS U OOIIEH KYJIbTYphl YeJIOBEKa,
a TaKXe JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3J0POBbIO U MPUPOIHOMN CPEJE;

- BJIaJIETh CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAOIINE TIOHATHS (JAOMOTHUTEIBPHO K CHCTEME
MOHATHI 0a30BOTO  ypOBHS) - HW30TOMBI, OCHOBHOE U
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BO30YX/JICHHOE COCTOSIHHE aToMa, THOpHUIM3AIs aTOMHBIX

opOutaneii, xumuueckass cBs3b (" " m "', KpaTHBIE CBS3H),
MOJIsIpHas
KOHIICHTpAaIus, CTPYKTYpHast dopmyna, U30MepHst

(cTpykTypHasi, reoMeTpuueckas (I[HC-TPaHC-U30MEpUsl), THIIbI
XUMHUYECKHUX peakiuil (roMo- M TeTeporeHHble, oOpaTuMble U
HeoOpaTuMbIe), paCTBOPHI (UCTUHHBIC, TUCTIEPCHBIE CHCTEMBI),
KPUCTAJJIOTUAPATHI, CTENEHb JUCCOLUAIMH, AJIEKTPOJIU3,
KPEKHUHT, PU(POPMUHT); TCOPHH U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIS)KAIIUE B OCHOBE MOHUMAHUS
MNPUYUHHOCTM W CHUCTEMHOCTH  XUMHYECKHX  SIBJICHHII,
COBpEMEHHBIC TMPEJICTAaBICHUS O CTPOSHUM BEIIEeCTBA Ha
aTOMHOM, MOJIEKYJISPHOM U HAJMOJEKYJISIPHOM YpPOBHSX;
MPEJICTaBICHUSI O MEXaHW3MaX XUMHYECKHX PEaKIIuii,
TEPMOJUHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKaHHUsA, O XHUMHYECKOM paBHOBECUH, JTUCHEPCHBIX
cucremax, (DaKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX, COCTaBe,
MOJIyYeHUH U OE30MacCHOM HCIIOJNb30BAaHUM  Ba)KHEHIIMX
HEOPTaHMYECKUX M OPraHWYeCKUX BEIIECTB B OBITYy U
MPAKTUYECKOW JESITebHOCTH 4YeJIOBeKa; OOIIMX Hay4HbIX
MPUHIMIIAX XUMHUYECKOTO TPOM3BOACTBA (HAa  MpUMeEpe
MPOM3BOJICTBA  CEPHOM  KHUCIOTH, aMMHakKa, METaHoIa,
nepepaboTku HEPTH);

- YMETh MPOBOJUTH PACUYETHl MO XUMUYECKUM (opMyiaM H
YpaBHCHHSIM XUMHYECKHUX PEAKIUHd C  HCIOIh30BAHUEM
¢dbu3nueckux BeMWYWH (Macchl, O0beMa Ta30oB, KOJMYECTBA
BEIIECTBA), XapaKTEPU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: PacueThl MO HAXOXKICHUIO XUMHUYECKOH (hopmyIsl
BEIIECTBA; PacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEaKIMH, €ClIi OAHO U3 MCXOJHBIX BEIECTB JaHO B
BUJE pacTBOpa C  ONPEIAEICHHOW  MAacCOBOM  JoJeH
pPacTBOPEHHOTO BEIIeCTBA WJIM JIaHO B U30bITKE (UMeeT
MPUMECH); pacueTbl MacCOBOM WM OOBEMHOH JOJM BBIXOJA
MPOJYKTa PEaKIMH; pacdeThl TeIIoBoro 3¢ddexra peakiui,
00BEMHBIX OTHOIIICHUH Tra30B;

- YMETh BBISBISATh XapaKTEPHbIE MPU3HAKH U B3aUMOCBS3b
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M3YYCHHBIX MOHITHHA, NPUMEHSATh COOTBETCTBYIOIIME MOHSATHUS
IpU ONHUCAHUU CTPOEHUS U CBOMCTB HEOPraHMYECKUX U
OPraHMYECKUX BEIIECTB W WX MPEBPAIICHUI, BBISBIATH
B3aUMOCBSI3b XUMUYECKUX

3HAHUM C MOHATHSMH U MPEICTABICHUSIMHU IPYTHX MPEAMETOB
it 0oJiee OCO3HAHHOTO TOHUMAaHUSI U OOBSCHEHUS CYITHOCTH
MaTepualbHOTO E€AMHCTBA MHPA; HCIOIb30BATh CHUCTEMHBIC
XUMUYECKHE 3HAHUS i1 OOBSICHCHUS M TPOTHO3UPOBAHHS
SIBJICHUH, UMEIOLUX €CTECTBEHHOHAYYHYIO IPUPOLY;

- YMETh HCITOJIb30BaTh HaMEHOBaHUS XUMHYCCKHX
COCAMHEHUI MEXKIYHApOJAHOTO COK03a TEOPETUYECKON U
MPUKIATHON XUMHM U TPUBHAIbHBIE HAa3BaHUSI BEILECTB,
OTHOCSIIMXCA K M3Y4YEHHBIM KJIaccaM OpPraHMYeCKUX |
HEOPraHUYECKUX COCIUHEHMM; HCIOJIb30BaTh XUMUYECKYIO
CUMBOJIMKY JUISI COCTaBJCHHS (HOPMYJT HEOPTaHHMYECKHUX
BEIIIECTB, MOJEKYSIPHBIX U CTPYKTYPHBIX (pa3BEepHYTHIX,
COKPAIIICHHBIX U CKEJETHHIX) (hOPMYII OPraHUUECKUX BEIIECTB;
COCTaBJIATh YPABHEHUSI XUMUYECKUX PEAKIUNA U PACKPHIBATH UX
CYLIHOCTh: OKHCJIHMTEJIBHO- BOCCTAHOBHUTEIIbHBIX PEAKIIMA
MOCPEICTBOM COCTABJICHHSI JJIEKTPOHHOTO OajaHca JTUX
peaKiuii; peakiuii HOHHOTO OOMEHa ITYyTEM COCTaBIICHUS HUX

IIOJIHBIX MCOKPALICHHBIX HOHHBIX YPABHEHUM; pEaKIUil
TUAPOJIN3A, peakiuii  KOMIUIEKCOOOpa3oBaHHus  (HA
IpUMepe THUIPOKCOKOMIUIEKCOB IIMHKAa W QJIIOMUHUA);
MIOATBEPKIATh XapaKTEPHbIE XUMHUUYECKUE CBOMCTBA BELICCTB
COOTBETCTBYIOIIUMU JKCIIEPUMEHTAMHU U 3aIHUCAMH
YPaBHEHUN XUMUYECKUX PEAKLUU;

- YMeTh KJIaccu(pUIMPOBATh HEOPTaHMUECKHUE U OPraHUYECKHE
BEICCTBA U XMMHYCCKHE PEAKIIMH, CAMOCTOSTEIIEHO BRIOMPATH
OCHOBaHUS W KPUTEPHUH JUIS KJIaCCH(PHUKAIMU H3ydaeMbIX
XUMHYECKHX 00BbEKTOB; XapaKTepU30BaTh COCTaB U BaKHEHIIINE
CBOWMCTBA BEIICCTB, TPUHAIICIKAIINX K ONMPEICIICHHBIM KJIaccaM
W TpynmaMm COEIMHEHUW (NIPOCThIE BEIIECTBA, OKCHIBI,
THJIPOKCHJIBI, COJIH; YTJICBOJIOPOJIBI, TPOCThIC 3(PUPHI, CIIUPTHI,
(heHOITBI, allbJIETU b, KETOHBI, KAPOOHOBBIC KUCIOTHI, CIIOXKHBIC
2(UpBI, KUPBI, YIJIEBOJBI, aMHUHBI, AMHHOKHCIIOTHI, OCIKH),
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MPUMEHSTh 3HAHHUS O COCTaB€ M CBOWCTBAaxX BEILECTB s
SKCIEPUMEHTAIIbHOW  MPOBEPKUM  THUIOTE3  OTHOCUTEIHHO
3aKOHOMEPHOCTEM TMpPOTEKaHUS XUMHUUYECKHUX peakuuid u
MIPOTHO3UPOBAHHUSI BO3MOKHOCTEN UX

- YMETh MOATBEPKAATh Ha KOHKPETHBIX IIPUMEpax XapakTep
3aBHCHUMOCTH  PEAaKIIMOHHOW CIIOCOOHOCTH  OpraHUYECKHX
COCIMHEHHH OT KPAaTHOCTH W THNa KoBajeHTHOU cBs3u (" " u
"'"), B3aMMHOT'O BJIMSIHUSI aTOMOB M TPYIII aTOMOB B MOJICKYJIax;
a Takke OT OCOOEHHOCTEeW peanu3alui  Pa3INYHbIX
MEXaHU3MOB MPOTEKAHUS PEaAKIUH;

- YMETh XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30YK/IEHHOM COCTOSIHUM) U MOHOB XUMHYECKHUX
aneMeHToB 1 - 4 mepuonoB Ilepuonnueckoi cuctemsr [I.H.
MenzaeneeBa W UX BaJCHTHBIE BO3MOXHOCTH, HCIIOJIB3YS
noustus "s","p", "d-anekTpoHHbBIE" OpOUTATIH, SHEPTETUUECKHE
YPOBHU; OOBSICHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB
XUMHUYCCKUX DJJIEMEHTOB U 06pa3yeMblx MU COGI[I/IHGHI/II\/'I 1o

[IEPUOJAM U IPYIIIIAM;

OK 02.
Ucnonb3oBars
COBpPEMEHHBIE
CpeICTBa MOUCKA,
aHanm3a u
MHTEpIIpEeTaNH
uHpOpMaIUU U
nH(pOpMaMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npo¢eCcCuOHATBHON
NS TeNbHOCTH

B o0Js1acTH IEHHOCTH HAYYHOI'O O3HAHMSA:

- chopmMHpOBaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd H OOIIECTBEHHOW TpPaKTHKH, OCHOBAHHOIO Ha
JMaore KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO
MeECTa B MOJIMKYJIBTYPHOM MHPE;

- COBEpPILICHCTBOBAHUE  SI3BIKOBOM M YHTATENIbCKOU
KYJIbTYpPBIKaK CPEICTBA B3aUMOJICUCTBUS MEXY JIFOJIbBMHU
Y IO3HAHUSIMUPA;

- OCO3HAaHHWE  IEHHOCTM  HAyYHOM  JIE€ATENIbHOCTH,
TOTOBHOCTb OCYILIECTBIISATh MIPOCKTHYIO u
HCCIIEI0BATENBCKYIO IEITENIBHOCTh MHANBUAYAJIbHO U B
Tpymnmne;

OBiageHne yHHBEPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMU /ICHICTBUSIMH:
B) padorta ¢ nHpopMalueii:

- BIQJIeTb HAaBBIKAMHU  IOJYYEHUS
HCTOYHUKOB pa3HBIX THUIIOB,

uHpopMaLUu U3
CaMOCTOSITENIEHO

- yMeTh  IUIAHUPOBaTh M BBINOJHATE  XUMHYECKHH
HKCHEPUMEHT (IIPEeBpAIlEHUs] OPraHUYECKHUX BEIIECTB IIpU
HarpeBaHWH, TOJYYEHUE STHICHA M HM3Y4YCHHE €ro CBOWCTB,
KayeCTBEHHbIC PEAaKLUU Ha albJErujbl, Kpaxmall, YKCYCHYIO
KHUCJIOTY; JeHaTypalus OEJIKOB IpH HarpeBaHUH, I[BETHHIC
peakuuu O€JKOB; MPOBOJIUTH pEAKIMM HOHHOTO OOMeHa,
OIIPENIENIATh CPey BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUU
Ha cynbdar-, KapOOHAT- M XJOPUI- AHUOHBI, HAa KATHOH
aMMOHMS; peIIaTh AKCIEPUMEHTANbHbIE 3aJaud 10 TeMaMm
"Metanns" u "Hemetannsl") B COOTBETCTBUM C NpaBUIAMHU
TEXHUKH O€30MacCHOCTH TIPH OOpallleHWd C BEIIeCTBAMU U
1a00paTOpPHBIM  O00OPYAOBAaHUEM; MPEACTABIATh PE3YIbTAThI
XMMHAYECKOTO JKCIepUMEeHTa B (opMe 3amucu ypaBHEHHUH
COOTBETCTBYIOIMX PEAKIMA M (QOpPMYJIUpOBaTh BBIBOABI Ha
OCHOBE ATHX Pe3yJbTaTOB;

- YMETh  aHAIM3MPOBATH  XUMHUYECKYI0  HH(OPMAILHIO,
MOJy4YaeMyl0 M3 pa3HbIX MCTOYHHKOB (CPEICTB MacCOBOM
nH(opmanuu, cetb UHTEpHET U ApyrHe);




OCYLIECTBIIATh IIOMCK, AaHAJIU3, CUCTEMAaTU3ALUI0 U
UHTEpHpEeTanio HHPOPMAIIUN Pa3InYHbIX BUIOB U (HopM
IIPEICTABIICHNS,

- BJIaICTb OCHOBHBIMU MCTOAAMU HAYYHOT'O ITO3HAHUS BCIICCTB|
1 XUMUYECKUX SIBJICHUN (HAOII0ACHUE, H3MEpPEHNE,

- CO03/aBaTh TEKCTHI B pa3jMUYHBIX (opMarax ¢ y4eTom

Ha3HAUeHUS WHPOpPMAMKM H IIEJCBOH  ayAUTOPHH,
BBIOMpasi ONTUMAJbHYIO (QopMy TpeiCTaBiIeHUS U
BU3YaITU3aIH;

- OOCHUBAThH AOCTOBCPHOCTD, JICTUTUMHOCTD

UHpOpPMalIUU, €€ COOTBETCTBUE NMPABOBBIM U MOpPaJIbHO-
TUYECKMM HOpPMaM;

- UCIOJb30BaTh  CpeIcTBA MHGOPMALMOHHBIX H
KOMMYHHKAIIUOHHBIX TEXHOJIOTUI B peleHnn
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPIraHU3allMOHHBIX
3aja4 ¢ COOJII0JICHUEM TPeOOBAaHUI APrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, peCypcocOepeKeHusl, PaBOBBIX

M OTUYECKMX  HOpPM, HOpPM  HMH(OpPMAIMOHHOU
0e30IMacHOCTH;

- BJIaJCTh HaBbIKaMU pacrio3HaBaHUs n 3alllUThI
nHpopmanuu, nH(pOpMAITMOHHON 0e301acHOCTH
JMYHOCTH;

AKCIIEPUMEHT,MOJICTTUPOBAHUE);

- YMETh TPOBOJHWTH PAaCYEThl MO XUMHUYECKAM (QOpMyliaM H
YPABHEHUAM XMMHMYECKUX PpEAKUUNA C HCIOIb30BAHUEM
(GU3NYEeCKUX  BEJIMYMH, XapaKTEPU3YIOLIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00bemMa (HOpMajabHBIE
YCIIOBHSI) Ta30B, KOJHMYECTBA  BEIIECTBA; HCIOJIB30BAThH
CHCTEMHBIC XMMHUYECKHE 3HAHUS [UIS TPHHITHS PEIICHHNA B

KOHKPCTHBIX KHU3HCHHBIX CUTyalusiax, CBsA3aHHBIX C
BCIICCTBAMH U UX ITPUMCHCHHUECM;
- YMCTb CaMOCTOATCIbHO IMJIaHUPOBATh )51 IMpOBOAUTDH

XUMHUYECKUH KCIIEPUMEHT (IIOJIyU€HHUE U H3Y4YEHHE CBOWCTB
HEOPraHUYECKUX M OpPraHUYECKUX BEIIECTB, Ka4eCTBEHHBIC

peakuuu YTJIEBOJIOPOOB Pa3IUYHbIX KJIaCCOB u
KHCIIOPOJICO/ICPKAIUX ~ OPTaHMYECKUX BEIECTB, peIleHUe
AKCIIEPUMEHTATILHBIX 3a1aqy 1o pacrno3HaBaHUIO

HEOPraHUYECKNX M OPTaHUYECKHX BEIIECTB) C COOJIIOJICHHEM
mpaBujl  0e30MacHOro  oOpaimieHuss C  BEUIECTBAMH |
nabopaTopHbIM  oOopynoBaHueM, (HopMyTuUpoBaTh  LENU
UCCIICIOBAHMs,  MPEJOCTaBIATh B Pa3NU4HOM  (opme
pe3yNbTaThl AKCIEPUMEHTA, aHATM3UPOBATh U OILICHWBATH HUX
JOCTOBEPHOCTB;

- YMETb OCYLIECTBIIATh LIeJIEHaIIpaBJICHHbII MTOHCK
XUMHUYECKON MH(QOpPMAIMK B Pa3IMYHBIX UICTOYHHUKAX (Hay4dHas
u ydyeOHO- HayyHas JIMTeparypa, CpeAcTBa MacCOBOMU
uHpopmanuu, ceTb MHTepHET U Jpyrue), KPUTHYECKU
aHAJTM3UPOBATh XMMHUYECKYI0 WH(pOpMAINIO, NepepadaThiBaTh
ee ¥ UCIOJb30BaTh B COOTBETCTBHM C IOCTaBJIEHHON yueOHOI
3ajauecii;

- BJIaJIETh CUCTEMOW 3HAHUW O METO/JAaX HAYyYHOrO MO3HAHUS
SIBIIGHUN TIPUPOABI, UCIIOJb3YEMBIX B €CTECTBEHHBIX HayKaX W
YMEHHUSAMH MPUMEHSATh TH 3HAHUS MPHU IKCICPUMEHTATEHOM
UCCIIEIOBAaHUM BEUIECTB U JUII OOBACHEHUS XUMHUYECKHX
SIBJICHUM, HMEIOIHUX MECTO B MPUPOJIE MPAKTUYECKOU
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JCATCIbHOCTH YCJIOBEKA U B HOBCCI[HCBHOﬁ KU3HU,

OK 04.

D¢ dexTuBHO
B3aMOJCHCTBOBAThL
U paboTarth B
KOJIJIGKTUBE B
KOMaH/Ie

-F'OTOBHOCTE KCaMOPa3BUTHUIO, CAMOCTOATCILHOCTUN
CaMOOIIPCACICHUTO,

- YMETb IUIAHUPOBATH U BBIIOIHATh XUMUYECKUN
IKCIIEPUMEHT(TIPEBPALLIEHUS] OPTAHUYECKUX BEILECTB IIPU
HarpeBaHuUU,

-OBJIaJICHUC HaBBEIKAMH yaeOHO-

HCCIIEN0BATEIBCKOM, IPOEKTHOM U COLMATIbHOMN

JIeSITeIIbHOCTH;

OBjiaieHHe yYHHUBEPCAJTbHBIMH

KOMMYHHMKATHUBHBIMU/IEHCTBUSIMH:

0) coBMecTHasl 1eATEeJIbHOCTD:

- TOHUMAaTh M MCMOJIb30BaTh MPEUMYIIECTBA KOMaHIHON

Y MHIUBHUIYAJLHON pabOTHI;

- IPUHUMATD ) (S0 COBMECTHOI JeSITEILHOCTH,

OpraHU30BbIBaTh U KOOPJIUHUPOBATH JEUCTBUS MO €€

JIOCTHKEHUIO: COCTABJISITh TUIaH ACHCTBUM, pacipeacisiTh

polu ¢ y4eToM MHEHHA y4YaCTHHKOB OOCYXIaTh

pe3yNbTaThl COBMECTHOM PabOTHI;

- KOOPJUHUPOBATh U BBHIMOJIHATH Pa0OTy B YCIOBUSX

peaqpbHOTO, BUPTYaJbHOTO W  KOMOMHHMPOBAHHOTO

B3aUMOJCHCTBUS;

- OCYIIECTBJISATh MO3UTUBHOE CTPATETMYECKOE MOBEJACHUE

B pa3IMYHBIX CHUTYalUsiX, MPOSBISATH TBOPUYECTBO U

BOOOpakeHUE,0bITh NHUITMATHBHBIM

OBJaieHHe YHUBEPCAJTbHBIMHU PeryJIATHBHBIMH

AeHCTBUSIMU: I') MPUHATHE Ce0SA M IPYTUX JIIOJEN:

- IPUHUMATh MOTHBBI U aPIYMEHTHI APYTHUX JIOJIeH

MpUaHaIn3e pe3yJbTaToOB ACATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MIPABO APYTUX JIIOJEH Ha
OIIINOKH;

- pa3BUBATh CIIOCOOHOCTH TTOHUMATh MHP C

MO3ULIMUAPYTOTO YEJIOBEKA;

MOJIyYEHUE ATUJICHA M U3YYEHHE €ro CBOMCTB, KAUECTBEHHBIE
peakuuu Ha albJeruibl, Kpaxmall, YKCYCHYIO KHUCIJOTY;
neHarypauus O€IKOB MpU HarpeBaHUHU, IBETHbIE peaKlUuu
O€JKOB; TMPOBOAMUTH PEAKLMU MOHHOTO OOMEHa, ONpEeNelsiTh
Cpely BOJIHBIX paCTBOPOB,KaueCTBEHHBIE pEaKLMU Ha Cylbdar-
, KapOOHAT- U XJIOPUJ- aHUOHBI, HA KATHOH aMMOHWUS; PEIIaTh
SKCIEPUMEHTAIbHBIE 3a7auu 1o TemaM "Meramisl" U
"Hemerannel') B COOTBETCTBUM C TMPaBWIAMH TEXHHUKHU
0e3omacHOCTH  TMpH  OOpalleHWH ¢  BEHIECTBAMH U
1abopaTopHbBIM  000PYAOBaHUEM; TPEACTABIATh PE3YNIbTAThI
XUMHYECKOTO JKCIIepUMEHTa B (opMme 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peaKUHUil U (OpMynupoBaTh BBIBOJBI Ha
OCHOBE 3TUX PE3YJbTATOB;

-yMeTh  CaMOCTOSITEJIbHO  IUJIAaHUPOBaTh M MPOBOJAUTH
XUMHUYECKUHM HSKCIEPUMEHT (TOJy4YeHHEe W H3yueHHE CBOWCTB
HEOPraHUYeCKNUX M OpPraHUYEeCKUX BEIECTB, KAaYeCTBEHHBIE

peakuuu YIJI€BOJIOPOOB pa3IMYHbIX KJIACCOB u
KHUCJIOPOJICOACPKAIUX OPraHMYECKUX BEIECTB, pEIICHHE
AKCIIEPUMEHTAIBLHBIX 3a1au 1o pacro3HaBaHUIO

HEOPTraHMYECKUX M OPraHUYECKUX BEIIECTB) C COOJIIOJCHHEM

mpaBmwiI  Oe3omacHOro  oOpaimieHuss ¢ BemIecTBaMU U
nabopaTOpHBIM  00OpyaOBaHHWEM, (GOPMYIUPOBATh  IEIH
UCCIICIOBAHMS, TPEJAOCTaBIATh B pa3iaudHoil  ¢dopme

pe3yabTaThl HKCHEPUMEHTA, aHAJIU3UPOBATh U OLEHHMBATH HX
JOCTOBEPHOCTb;
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OK 07. B 00J1acTH 9K0JIOrH4€CKOro BOCIIMTAHUA: - cpopmupoBaTh IIPEICTABIICHHUS: 0 XUMUYECKON
CopnelicTBOBaTh - c(OPMHUPOBAHHOCTh 9KOJIOTHYECKOM KYJIbTYPBI, | COCTABIISIIONICH €CTECTBEHHOHAyYHOW KapTUHBI MHpa, pPOJIU
COXPaHEHUIO NOHUMaHHe BIIMSHUS COLMAILHO-DKOHOMMYECKUX | XUMUM B TIO3HAHUM SIBJICHUN TNPHUPOIAbI, B (POpMUPOBAHUH
OKPY’KAOIIEN cpeibl, | MPOLIECCOB HA COCTOSHUE NPUPOJHOW U COLMAIBHOM | MBIIUIEHHS W KYJIbTYpPHl JIMYHOCTH, €€ (YHKIIMOHAIBHOM
pecypcocOepeReHnIo, | Cpelbl, OCO3HaHHE r7100aJIbHOTO XapakTepa | [paMOTHOCTH, HEOOXOJUMOW [IJIsi pEelIeHUs MPaKTUYECKUX
NPUMEHSTH 3HaHHs 00 | DKOJOTMYECKHX IpoOIIeM; 3aJa4 ¥ HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY
M3MEHEHUH KJIMMaTa, | - IUDJAaHUPOBAaHUWE W OCYLIECTBIECHHE  JEUCTBUM B | 3JI0POBBIO U IPUPOIHOU CpELE;
[PUHIUIIBI OKpy)Kalolled CpeAe Ha OCHOBE 3HaHMA LENEH | - yMeTh COONIOATh MpaBHiIa SKOJIOTUIECKH IeIecO00pa3HOro
OepexITMBOTO YCTOHYHMBOIO Pa3sBUTHS YEIOBCUCCTBA; MOBEACHUsI B OBITY M TPYHOBOW JAEATEIBHOCTH B LEJAX
NPOU3BOJICTBA, aKTHBHOC  HCNPUATHC JICHCTBUH, TPUHOCAUIMX  BPEI | coxpaHEHHsS CBOErO 3IOPOBbS M OKPY)KAIOWIEH MPHPOIHOM
ddexTnpHO OKpYZKaIOIICH CPenc, Cpelbl; YUMTBIBATH ONMACHOCTH BO3ICHCTBUS HA IKUBBIC
ACUCTBOBATE B OpPraHU3MBbl  ONPEAETCHHBIX BEUIECTB, IOHUMAs  CMBICH
Ype3BbIUATHBIX . .
MoKa3aTess MpeebHON JOyCTUMOMN

CUTYalHUsAX

- YMEHHE NIPOrHO3UPOBATh HEOIArONPUATHBIE KOHIIEHTPALINY;

9KOJIOTUYECKUE

HOCJIECTBHSI TPEIIPUHUMAEMBIX 1EHCTBUH, - YMETb MIPOTHO3UPOBATh, AaHATU3UPOBAThH U OLIEHUBAThH C

IpEeaoTBpamaTbux, HO3I’IHHﬁ

- pacIIMpeHHEe  OIbITa HKOJIOTUYECKOM  0€30MacHOCTH  IMOCIEACTBUS  OBITOBOM

JESTebHOCTH u
JKOJIOTHYECKON
HaIlpaBJIEHHOCTH; IIPOU3BOJICTBEHHON JEATENBHOCTH 4YEJIOBEKa, CBSI3aHHOMN

- OBJIaJIcHNE HABBIKAMH y4eOHO-
HCCIIEN0BATEILCKON, TPOEKTHON U
COIMATLHOM ACATSIBHOCTH;

c
nepepaboTKOM BEIIEeCTB; CIOIB30BATh OMyYCHHBIC 3HAHUS IS

MPUHSATHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUsIX,
CBSI3aHHBIX

C XUMHUEH;

- YMETb OCO3HABATh OMACHOCThH BO3/ICUCTBUS HA KUBbBIC
OpraHU3MBbl

ONPEACIICHHBIX BEMIECTB, TIOHUMAasi CMBICI MTOKa3aTes
NpeaeabHON

JOMYCTHMOMN KOHIICHTPAIINH, U TIOSCHATH HA MPUMEPAX CIIOCOOBI
YMEHBIIEHUS U MPEIOTBPAILICHUS UX BPEAHOTO BO3ACHCTBUS Ha
OpraHu3M YeJIOBEKa.
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JIn4HOCTHBIE pe3yIbTAThl PeaIN3alliH MPOrpaMMbl BOCIINTAHUS JIP
(meckpunToOpbI)
1. I'pasknaHckoe BOCIIUTaHUe
CchopMHPOBaHHOCTH I'PAXKAAHCKOM MO3UIUH 00YYaIOIIErocs Kak akTUBHOTO U JP 1.1
OTBETCTBEHHOTO YWIEHa POCCUICKOT0 00IIecTBa.
Oco3HaHne CBOMX KOHCTHTYLIMOHHBIX MPaB ¥ 0053aHHOCTEH, YBa)KCHNE 3aKOHA U JIP 1.2
IIPaBOIOPSIIKA.
[Ipunstue TPAIUIMOHHBIX HAMOHAJBHBIX, OOIICYCTIOBEUYCCKIX I'YMAHUCTHYCCKUX JIP 1.3
1 IEMOKPATHYECKUX IICHHOCTEH.
['0TOBHOCTE IPOTHBOCTOSITH UACOJIOTHH HKCTPEMHU3Ma, HAIIHOHATII3Ma, KceHo(oouH, JIP 1.4
JIUCKPUMUHAIIMY 110 COLUATbHBIM, PETUTMO3HBIM, PACOBBIM, HALIMOHAJILHBIM MIPU3HAKAM.
['0TOBHOCTE BeCTH COBMECTHYIO IS TEITFHOCTh B HHTEPECAX TPaXKTaHCKOTO 00IIeCTRa, JIP 1.5
Y9acTBOBATh B CaMOYIPABJICHHUH B MPO(ECCHOHANBFHON 00pa3oBaTeIbHOMN OpraHn3alii H
JIETCKO-IOHOIIECKUX OpraHU3alUsX.
YMeHue B3auMOACHCTBOBATh C COUAIbHBIMU HHCTUTYTaMU B COOTBETCTBUU C HX JIP 1.6
(YHKIUAMU U HA3HAYCHHUEM.
I'0TOBHOCTB K T'yMaHUTApHON U BOJIOHTEPCKOH J1€ATEIbHOCTH. JIP 1.7
2. ITaTpuoTH4YeCKOe BOCIIUTAHUE

CdopMHrpOBaHHOCTH POCCHICKOM IPaXTaHCKOW MACHTHYHOCTH, TATPHOTH3MA, YBAKESHHS K JIP 2.1
CBOEMY Hapoay, YyBCTBA OTBETCTBEHHOCTH Nepe] PoauHoM, TopocTH 3a CBOM Kpaid, CBOIO
Ponuny, cBOI SI3BIK U KyJIBTYPY, IPOILIOE U HACTOSAIEE MHOIOHALIMOHATBHOTO Hapoaa
Poccun.
LleHHOCTHOE OTHOLIEHUE K TOCYJaPCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY U PUPOJHOMY JIP 2.2
HaCJIeANI0, TAMATHUKAM, TPaIunusaM HapoaoB Poccnn, noctimkenusm Poccnn B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX U TPYIE.
Wneitnas yO0exIeHHOCTh, TOTOBHOCTD K CITy’KCHHUIO 1 3amuTe OTedecTBa, OTBETCTBEHHOCTh JP 2.3
3a ero cyns0y.

3. lyX0BHO-HPaBCTBeHHOE BOCIIUTaHUE
Oco3HaHue TyXOBHBIX LIEHHOCTEH poccuiickoro Hapoaa JIP 3.1
CdopMHupOBaHHOCTH HPABCTBEHHOTO CO3HAHMS, 3THIECKOTO ITOBEICHUS JIP 3.2
CriocoOHOCTh OLICHUBATH CUTYALMIO ¥ IPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTHPYSCh Ha JIP 3.3
MOpPaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH
Oco3HaHne TUYHOTO BKJIAAa B IIOCTPOCHUE yCTOHYMBOTO OYyIyIIETO JIP 3.4
OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSIM M (WJIM) JPYTHM YJI€HaM CEMbH, CO3JaHUI0 JIP 3.5
CEeMBH Ha OCHOBE OCO3HAHHOTO MPUHATHS IEHHOCTEH
CEeMEHOM KM3HU B COOTBETCTBUU C TPaAMLMAMU HapoaoB Poccun

4. JcTeTHYEeCKOE BOCIUTAHHE

DcTeTHYecKoe OTHOLIEHHE K MDY, BKIIFOYasi 3CTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO JIP 4.1
TBOPYECTBA, CIIOPTA, TPYAA M OOIICCTBEHHBIX OTHOIICHUN
CriocoOHOCTH BOCTIPpHHAMATH Pa3IMIHbIC BUIBI HCKYCCTBA, TPAAULIN U TBOPUIECTBO CBOCTO JIP 4.2
U IPYTUX HApOJOB, OIIYIATh SMOLIUOHAIBHOE
BO3JICHCTBUE UCKYCCTBA
VYOexaeHHOCTh B 3HAYMMOCTH JJIsl IMYHOCTH U OOLIECTBA OTEYECTBEHHOTO U MUPOBOTO JIP 4.3

HCKYCCTBA, STHHYECKUX KyIbTYPHBIX TPAAUIIUA U HAPOJHOTO TBOPUECTBA
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I'0TOBHOCTB K CaMOBBIPAYKEHUIO B PA3HBIX BUAX UCKYCCTBA, CTPEMIICHUE MPOSBIATH JIP 4.4
Ka4yecTBa TBOPUECKON JIMIHOCTH
5. ®usnyeckoe BOCIIUTAHUE
CdopMupOBaHHOCTH 3I0OPOBOTO M OE30IIACHOTO 00pa3a JKU3HU, OTBETCTBEHHOTO OTHOIIICHUS JIP 5.1
K CBOEMY 3/I0pPOBBIO
[ToTrpeOHOCTE B (hr3HHIEeCKOM COBEPIICHCTBOBAHNH, 3aHATUSAX CIIOPTHBHOO3JOPOBUTEIEHON JIP 5.2
JIeSITETbHOCTBIO
AKTHBHOE HETIPUSTHE BPEIHBIX IPUBBIYEK M WHBIX (HOPM NpHUHHEHHS Bpena pru3HIecKoMy JIP 5.3
U TICUXUYECKOMY 310POBBIO
6. TpyaoBoe BocIUTaHUE
I'oToBHOCTH K TpYyZy, OCO3HaHHE LIECHHOCTH MacTEpCTBa, TPYAOIIO0HE. JIP 6.1
I'oTOBHOCTB K aKTUBHOH AEATEIBHOCTH TEXHOJIOTMUYECKON U COLIMANIbHOM HAIllpaBIEHHOCTH, JIP 6.2
CIOCOOHOCTh MHULMMPOBATD, ITIAHUPOBATH U CAMOCTOSTEIIEHO BBIIOIHATH TAKYIO
JIeSITETbHOCTb.
WuTepec k pa3nuaabM chepaM npodecCHOHANEHON AEATENbHOCTH, YMEHHE COBEPIIATh JIP 6.3
OCO3HAHHBIN BBIOOp OyAyIIeH Mpodecchn U PeaTn30BhIBATh COOCTBEHHBIEC )KU3HEHHBIE
TUTAHBL.
['oTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CAaMOOOPa30BaHMIO Ha MPOTSHKEHUH BCEi JIP 6.4
KH3HU.
7. JKoJ0rn4ecKoe BOCIUTAHHE
ChopMHPOBaHHOCTH IKOJIOTUUECKON KYJIBTYPbl, HOHUMAHHE BIMSHUS COLUAIBLHO- JIP 7.1
SKOHOMHYECKUX MPOIECCOB HA COCTOSTHUE PUPOIHON U COIMATILHOM Cpelbl, 0CO3HAHNE
rJ100aJIBHOTO XapaKTepa SKOJIOTHYECKUX IIPOOIIEM.
[InanupoBaHue U OCYLIECTBIICHUE AEUCTBUN B OKpYXKalOLIEH cpeie Ha OCHOBE 3HaHUS Liejel JIP 7.2
YCTOMYUBOIO Pa3BUTUS UEIOBEYECTBA.
AKTHMBHOE HENPUATUE ACHCTBUN, IPUHOCSIINX BpEll OKpYyXKarollen cpee. JIP 7.3
YMeHue NporHo3upoBaTh HEOIArONPHUATHBIE YKOJIOTMUECKHE TIOCIEICTBUS JIP 7.4
NpeANPUHUMAEMBIX JeHCTBUH, IPEIOTBpAIATh UX.
Pacmupenue onbiTa AesTeIbHOCTH HKOJOTHUECKON HAPaBIEHHOCTH. JIP 7.5
8. IlenHOCTH HAYYHOT' 0 TO3HAHMSA
CdopMrpoBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS JIP 8.1
HAyKH W OOIIECTBEHHON NMPAaKTHKH, OCHOBAHHOTO HA AMAJOre KyJIbTYp, CHOCOOCTBYIOIETO
OCO3HAHMIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHpE.
CoBepIICHCTBOBAHNUE SI3BIKOBOM U UUTATENBCKOM KYJIBTYphI KaK CPEJICTBA B3aUMOAEHCTBUS JIP 8.2
MEXTy JTIOIbMH U IO3HAHUS MHDA.
Oco3HaHne IEHHOCTH HAyYHOH e TeTFHOCTH, TOTOBHOCTE OCYIIECTBIIATH MIPOSKTHYIO 1 JIP 8.3

HCCIEN0BATEIIBCKYIO ACATEIIbHOCTh HHANBUAYAJIIbHO U B TPYIIIIC.
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2. CTPYKTYPA U COAEP KAHUE OBIIIEOBPA3ZOBATEJIBHOT'O ITPEJIMETA

2.1.00BeM npeaMeTa ¥ BUABI y9eOHOM paboThI

O0bem yuyeOHOro npeaMeTa H BUAbI y4eOHOH padoThl

Bun yueoHoil1 paGoThl

O0BLeM B yacax

O0Bem oOpa3oBaTeIbHON MPOrpaMMbl JMCHUTLINHBI

117

OcHoBHOe COJICPKaHUuC

117

B TOM YHUCJIC:

TEOPETUIECKOE O0YUCHIE 85
IPAKTUYECKUE 3aAHITUL 32
IIpodeccrnoHaATbHO-OPHEHTHPOBAHHOE CO/leP:KAHNE 0

B T. U.:

TEOPETHIECKOe 00YICHHE 0
MPAaKTUIECKUE 3aHATHUS 0
IIpomexyTounasi arrectanus (1 depeHIMPOBAHHBIN 3a4eT) 2
HUTOI'O 117
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1.1 TemaTHYeCKHIi IIJIaH U COZAepKaHUE 061Ie06pa30BaTE/IbHOrO NpeAMeTa

HaunmenoBanue Copep:xanue yueOHOro MaTepuaa (0CHOBHOe H MpodeccCHOHATbHO- Oo0bem Koabl 00mux komnereHuui,
pa3aeioB U TeM OpPHEHTHPOBAHHOE),1a00pATOPHBIE U NPAKTHYECKHe 3aHATHS, 4acoB VIMIHOCTHBIX U
NPUKJIATHOH MOAYJIb NPEAMETHBIX
pe3yIbTaToB,
(opMupoBannio
KOTOPBIX CIIOCO0CTBYeT
DJIEMEHT IPOrpaMMBbI
1 2 3 4
OcHoBHOe coepkaHue 1
Pa3nen 1. OcHOBBI cTpOEHNS BelllecTBa 8
Tema 1.1. OcHOBHOe coiep:kaHue 6 OK 01
Crpoenne aroMOB | TeopeTH4eckoe o0yuenne 4
XUMUYECKUX
SJIEMCHTOB 1 CoBpeMeHHas! MOJIENb CTPOSHHSI aToMa. DJIEKTPOHHAsI KOHPUTYpaLus aToMa.
ipupoza Kiraccudukanys XuMHIIeCKHX dIEMEHTOB (S-, p-, d-2J1eMeHTHI). BasieHTHBIE 3JIEKTPOHEI.
XUMHIECKOH BaseHTHOCTb. DIEKTPOHHAANPUPOIA XUMHUECKOI CBA3U. DIEKTPOOTPULIATENLHOCTS.
CBASH KoBajeHTHas CBs3b, €€ pa3HOBUIHOCTA UMEXaHU3MbI 00pa3oBaHus (0OMEHHBIN U IOHOPHO- 4
akmenTopHBIN). MloHHas cBsI3b. MeTammndeckas CBs3b. BomopoHas CBs3b.
MexMoneKysipHble B3aUMOICHCTBHUS.
H3zoToribr, 0cHOBHOE U BO30YKICHHOE COCTOSIHUE aTOMa, THOPHUIU3AIUs aTOMHBIX OpOHTAJICH.
IpakTUyeckue 3aHATHS 2
Penrenue npakTUdecKux 3alaHN Ha COCTABICHHUE 3JICKTPOHHO-TpaduIeckux GOopMyII SIEMEHTOB 1—
4
MIEPUOJIOB.
Pewrenne 3aanuii Ha UCTIOJIB30BAHUE XUMUYECKON CUMBOJIMKH U HAa3BaHUI 2
COEIMHEHUM TOHOMEHKJIAType
MEKYHAPOJAHOI'O COI03a TEOPETUYECKOM U MPUKIIATHON XUMUU U TPUBUAIBHBIX
Ha3BaHUH JJIACOCTABICHUS
XUMUYECKUX (OPMYIT IByXaTOMHBIX COSIMHEHHHN (OKCUIOB, CyTb(MHUIOB, THAPHIOB U T.I1.) H APYTHX
HEOPraHWYECKUX COEAMHEHUN OTIEIBHBIX KJIACCOB.
Tema 1.2. OcHOBHOe coiep:KaHue 2 OK 01
Ilepuoanueckuit OK 02
3aKOH W Tabmuua | TeopeTmueckoe oGyueHne
A1 Menneneesa IIpakTHYecKue 3aHATHSA 2
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ITepuoauueckas cucrema xumuieckux 3iaemMeHToB [[.1. Menneneea. ®usnueckuii CMbICH
[Teprnonnueckoro 3akona /[.1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XUMHUIECKUX
3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJI0KEHUEM
XUMHUUYECKOTO 371eMeHTa B [lepuoanueckoit cucteMe. MUpOBO33pEHUYECKOE U HAYYHOE 3HAUCHHE
[lepuoanueckoro 3axona J[.M. Menneneesa. [Ipornosst .M. MenaeneeBa. OTKpbITHE HOBBIX
XUMUYECKUX 3JIEMEHTOB.

Pewienne mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha XapaKTEPU3aALUI0 XUMUYECKUX
3JIEMEHTOB

«Mertannuueckue / HeMETaJUIM4eCKUE CBOMCTBA, AJIEKTPOOTPULATEIBHOCTh B CPOJICTBO K 3JIEKTPOHY

XUMUYECKUX DJIEMEHTOB B COOTBETCTBUE C UX JICKTPOHHBIM CTPOCHUEM U TIOJIOKEHHUEM B MEPUOANYECKON
cucTeMe XuMHU4YecKuX djiemeHToB J[.1. MenneneeBay.

Paspes 2. XumMuuyeckne peaknuu

12

Tema 2.1. Tumsr
XUMHUYECKHAX
peaxuuit

OcHoBHOe CoepKaHue

Teopernueckoe odyuenne

Krnaccugukanys 1 THIIBI XAMHYECKUX PEaKIMi C y9aCTHEM HEOPTaHMUECKHUX BEIECTB.
KonumuecTBeHHbIe OTHOIIEHHUS B XUMHUUA. OCHOBHBIC KOJIMYCCTBCHHBIC 3aKOHBI B XUMUH U PACUYETHI 110
YpaBHEHUSM XUMUYECKHX peakiuii. Mob Kak euHHIA KoJrndecTBa BemecTBa. MosipHas Macca.
3aKOHBI COXpAaHEHHUS MACCHI M YHEPTHUU. 3aKOH ABOraapo. MoispHbBIH 00heM ra30oB. OTHOCUTEIbHASL
TUIOTHOCTH Ta30B.

Peakiun koMIiekcooOpa3oBaHus C y4aCTHEM HEOPTaHHMUECKUX BEIeCTB (Ha puMepe
THJIPOKCOKOMILIICKCOB IIMHKA U aJTFOMUHMUS).

IIpakTHYeckne 3aHATHS

CocraBneHne ypaBHCHHH Peaknid COCTMHECHHUS, Pa3I0KEHNUs, 3aMEIIeHNsI, OOMeHa. Y paBHEHHS peaKITHit
TOpPEHUSI, HOHHOTO OOMEHA, OKUCIICHHUS-BOCCTAHOBIICHUS.

PacueT komUeCTBEHHBIX XapaKTEPUCTUK UCXOMHBIX BEIIECTB U MPOIYKTOB peaknuu. Pacuer
KOJMYSCTBEHHBIX XapaKTSPUCTUK MPOAYKTA PEaKIIMU COSAMHCHNUS, €CITU OJHO U3 BEIICCTB JaHO B U30BITKE
W/WIH COICPKUT puMecH. Pacyer MaccoBol i 00bEMHOH JI0JIM BBIXO/1a MTPOAYKTA PEaKITHH
COEIMHEHMSI OT TEOPETHIECKH BO3MOXKHOTO. PacdyeT 00beMHBIX OTHOMIEHHIT ra30oB. Pacuet Maccrl (00beM,
KOJIMYECTBO BEIIECTBA) MPOIYKTA PEAKIIH, ECIIH OJTHO M3 BEIIECTB JaHO B BUE PACTBOPA C OIPEICICHHON
MacCOBOM J10J1€li PaCTBOPEHHOTO BEIIIECTBA.

ypaBHCHI/IH OKHCJIeHHA-BoccTaHOBICHUS. CTeneHb okuclieHrs. OKUCINTEIb 1 BOCCTAHOBUTCIb.
OKHUCITUTETLHO- BOCCTAHOBUTEIIbHBIC PE€aKIuun B IIPUPOAEC, IPOU3BOJACTBECHHBIX IMPOLECCAX U
KUBHCACATCIBHOCTU OPraHU3MOB. OKHCIIUTEIbHO-BOCCTAHOBUTEIILHEIN NMOTCHIHAJI CPCABI. CocraBneHue
1 YPaBHUBAHUEC OKUCIIUTEIIEHO- BOCCTAHOBUTCIIBHBIX peaKuHﬁ METOJ0OM JJIEKTPOHHOI'O OajaHca.
Tunuuneie HCOPraHUYCCKHUEC OKUCIIUTEIIU U

BOCCTaAaHOBUTCIIN. 3J'IeKTpOJ'IH3 PAaCTBOPOB U PACIIIIABOB COJICH.

OK 01
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Tema 2.2. OcHOBHoOE coaepKaHue OK 01
OIEKTPONUTHIECKA | Tognernyeckoe 0Gydenie 2
sl TUCCOLTUAITUS 1 v =
HOHHELH OGMEH Teopus 31EKTPOIMTUIECKON Tucconuanuu. Peakiium nonHoro oomena. CocraBieHUE peakIuii HOHHOTO
0oOMeHa IyTeM COCTABIICHUSI UX TOJIHBIX U COKPAIEHHBIX NOHHBIX YPaBHEHUM. 2
TMunponus coneii. 3HaueHUE THAPOIH3a B OMOJOTMYECKAX OOMEHHBIX Tporieccax. [IpuMmenenue ruaponusa
B TIPOMBIIIICHHOCTH.
JlabopaTopHble 3aHATHS
JlaGopaTtopHas paboTa «PeaKIiu ruapoIn3a.
Hccnenoanne cpepl pacTBOPOB COJICH, 00Pa30BaHHBIX CHIILHBIMU U CIAOBIMH MPOTOIUTAMH, U HX
peakuuii ¢
pacTBopam¥ IIeno4n 1 kapoonara Hatpus. COCTaBlIeHHE PEaKIHiA THAPOII3a COCH.
KonTpoabHas
P CTpoeHue BEIECTBA M XUMUYECKUE PEAKIIHH. 2
padora 1
Paznen 3. CTpoeHue U CBOWCTBA HEOPraHUYECKUX BellleCTB 24
Tema 3.1. OcHoOBHOe cofiep:kaHue OK 01
Krnacenduxanns, Teoperudeckoe odydeHue OK 02
HOMEHKJIATypa U —
CTDOCHHE [MpenMeT HEOpraHUUecKoi xuMun. B3anMOCBsA3b HeOpraHuIeckux BeriecTB. Kitaccudukarus
P HEOpPraHWYECKUX BemiecTB. [IpocThie u cioxkHbIe BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIICCTB
HCOPTaHMICCKIX (OKCHIIBI, THIPOKCHUBI, KUCIIOTHI, coyti). HOMEHKIaTypa v Ha3BaHWE HEOPTAHUYECKHUX BEIICCTB UCXOMS
BEIICCTB Y3 UX XUMHUYECKOH (POPMYIIBI HITM COCTABJICHUE XUMUYECKOH (POPMYJIIBI UCXO/IS U3 HA3BaHUS BEIIECTBA IO
MEXTYHApOHOW MM TPUBHAIHLHOW HOMEHKJIATYE. 2
MexMONeKyIsIpHbIC B3auMOIecTBUs. Kprucrammoruaparel. ArperaTHbIe COCTOSHUS BEIIECTBA.
Kpucramnuueckue u amopHbie BeniecTBa. THITBI KPUCTALUTUYECKUX PEIICTOK (ATOMHAsI, MOJICKYJISIpHAS,
WOHHAs, METAJUTMYECKas ). 3aBUCUMOCTh (DM3MUYECKUX CBOMCTB BEIIECTBA OT TUIIA KPUCTAILTUYECKOM
pemeTky. [IpudauHBI MHOTOOOpAa3Hst BEIIECTB.
CoBpeMEeHHBIE MTPEJICTABIICHUS O CTPOCHHUU TBEPJIBIX, XKUJAKUX U ra3000pa3HbIX BellecTB. JXKuukue
KPUCTAJLIHL.
IIpakTHyeckune 3aHATHUS 4
Pemenne 3amaq Ha pacdeT MacCOBOM JONM (MAcChl) XUMHUYECKOTO JIEMEHTA (COCAMHECHHS) B MOJICKYIIC
(cmecm). Pemrenne mpakTHYECKUX 3aaHUKA 0 KTacCH(PUKAUNA, HOMEHKIIATYpe U XUMHISCKUM (popMyiaMm
HEOPraHWYECKHUX BEIIECTB Pa3INYHbIX KIAcCOB (HA3bIBATH M COCTABIIATH (DOPMYIIBI XHMUYECKUX BEUIECTB,
OIIPEEISATh MPUHAIIICKHOCTD K KIIacCy). 4

Hcroynnkn XxuMu4Yeckod MHGoOpManuu (HaydHas M y4eOHO-Hay4dHas JHTepaTypa, CpPelcTBa MacCOBOH
uHpopmanun, cerb WHtepHer m apyrue). [lomck wHpOpMamuu MO Ha3BaHUAM, HIECHTU(UKATOPAM,
CTPYKTYPHBIM pOpMyIIaMm.
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Tema 3.2. ®usuko- [ OcHOBHOe coaep:KaHMe 12 OK 01
XUMHHCCKHE Teoperudeckoe odydeHune 6 OK 02
CBOWCTBa
HEOPraHHYECKHX Mertamnel. OOmue (u3nyecKue M XUMHYECKUE CBOWCTBA MeTauioB. CrocoObl MOJydeHus. 3HadYeHUE
BeLECTB METAJIJIOB U HEMETAIUIOB B MIPUPO/JIC U KU3HEICATSILHOCTH YeJIOBeKa U opranu3mMoB. Koppo3us Metamios: 2

BUJIBI KOPPO3HUH, CIIOCOOKI 3aIUTHI METAIIIOB OT KOPPO3HH.

Hemeramnel. O0Omnpe pu3nyueckue u XUMHYECKUE CBOMCTBA HEMETAILIOB. TUIIHMYHBIC CBOMCTBA METAJUIOB

IY-YII 2

rpymi. Knaccudukanysi 1 HOMEHKIATypa coeTMHeHUI HeMeTaioB. KpyroBopoThl OMOTEHHBIX JJIEMEHTOB

B MIPHUPOJIE.

XuMHUYECKHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX BEIIECTB (OKCHUIOB, TUAPOKCHIOB, KHCIIOT,

cojiel U Jp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCIHMHCHHIA, 2

BBICIITNX OKCHJIOB U TUAPOKCHJIOB.

IIpakTHyeckue 3aHATUSA 4

CocraBiieHue ypaBHEHMH XUMHYCCKHX PEAKIUH C y4acTHEeM IPOCTBIX W CJOXHBIX HEOPraHMYeCKHUX

BEIIECTB: OKCHJOB METAJUIOB, HEMETAJUIOB M aM(OTEepHBIX DJIEMEHTOB; HEOPTraHMYECKUX KHUCIIOT,

OCHOBaHHU U aM(OTEPHBIX TUAPOKCUIOB, HCOPTaHHUECKUX COJICH, XapaKTePHU3YIOIUX UX CBOMCTBA. 4

Pemenne TpaKkTUKO-OPUCHTHUPOBAHHBIX TEOPETUYECKMX 3a/JlaHUil  HA CBOMCTBA M TOJY4YCHHE

HEOPTaHMYECKUX BEIICCTB.

JlaGopaTopHble 3aHSATHSA 2

JlaboparopHas pabora «CBOMCTBa METAJJIOB U HEMETAJLJIOBY.

UccnenoBanne (Qu3MUeCKMX ¥ XMUMHUYECKHX CBOWCTB METAIOB W HEMETAJUIOB. PerieHue 2

SKCIICPUMEHTAITFHBIX 3a71a4 10 CBOMCTBAM XUMHYECKMM CBOWMCTBAM METAJUIOB M HEMETAIUIOB, IO

PAaCIO3HABAHUIO U TIOIYYCHUIO COCTUHCHHI METAJIIOB M HEMETAILIOB,
Tema 3.3. OcHoOBHOe cofiep:kaHue OK 01
[poussozctso TeopeTnueckoe ofyuenne OK 02
HEOPTraHUYECKHX
BelwecTs, SHAUCHHE OO0mme peaCcTaBICHAS O TPOMBIIIITCHHBIX crioco0ax MoTydeHHS XUMHYECKHIX BEIIECTB (Ha mpuMepe

MPOU3BOJICTBA aMMHUAKa, CEPHON KUCIIOTHI).
1 IPUMCHCHHC B Uepnas u nBeTHas Metauryprus. [IpakTuaeckoe MpUMEHESHUE 3JIESKTPOIIH3a [T TOTydSHUS 2
Gty 1 Ha IIEJIOYHBIX, MEIOYHO3EMENBHBIX METAJUIOB U alltoMuHUs. CTEKIIO U CHIIMKATHAS TIPOMBITIICHHOCTb.
[IpON3BOACTBC I[TIpo61ema 0TX0I0B M TOGOYHBIX MTPOILYKTOB.

IIpakTHYeckne 3aHATHS 2
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Pemenne mpakTHKO-OPHEHTHPOBAHHBIX 33aHUN O POJIM HEOPTAHUYECKOW XHMHHU B Pa3BUTUN MEIULINHBL,

CO3/IaHWW HOBBIX MaTeprasoB (B CTPOUTEIHCTBE H JIP. OTPACIAX MPOMBIILIEHHOCTH ), HOBBIX HCTOYHHUKOB 2
SHEPrUU
(asTbTepHATUBHBIC UCTOYHHUKH SHEPTUH) B PEIICHUH MTPOOJIEM IKOJIOTUIECKOH, SHEPTrEeTHUECKON 1
MUTIIEBON 0€30MTaCHOCTH.
Kontponnas CBolicTBa HEOPTAaHUYECKUX BEIIIECTB. 2
pabora 2
Paznen 4. CTpoeHue U CBOIICTBA OPraHMYeCKHUX BellleCTB 28
Tema 4.1. OcHoOBHOE cojiepKaHue OK 01
Knaccupuxarys, TeopeTuueckoe o0yueHue
CTpOEHUE U —
[IpenMet opranuueckoit xumun. B3anMoCBsI3bp HEOPraHUIESCKUX W OPraHUICCKUX BEIIECTB.
HOMEHKJIaTypa XVUMHYECKOe CTPOCHHE KaK MOPSAOK COEIWHEHHs aTOMOB B MOJEKYJE COTJIACHO WX BaJEHTHOCTH.
OpraHM4ecKHX OCHOBHBIE TIOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOCHMS OpraHm4yeckux coefamHeHnii A.M. Bbytmeposa.
BEIECTB YTIIeponHBI CKEJIET OpPraHWYecKOW MOJICKYJbl. MOJNEKYIsIpHBIE W CTPYKTYpHBIC (pa3BepHYTEHIE,
COKpAIIleHHbIe) XUMHYecKue (OpMyIbl. 3aBHCHMOCTb CBOMCTB BEIIECTB OT XHMHYECKOTO CTPOCHHS
Mousiekynn. M3omepusi M n3oMepsl (CTPyKTypHasi, reoMerpuueckas (muc-tpaHc-uzomepus). KpatHocTp
XUMUYECKOH CBSI3U.
[onsitue o ¢yHKIMOHAIBEHOW Tpymme. [IpUHIMIBI  KIacCU(pUKAIUN OPTaHWYECKUX COCTUHCHUU.
MesxtyHapo1Has HOMEHKJIATypa ¥ MIPUHIINAIIBE HOMEHKIATYPBl OPTraHWYECKIX COSAMHEHUH.
IIpakTHyeckune 3aHATHUS 2
Homenxmarypa opraHm4eckux COEAMHEHWH OTAENbHBIX KIIacCOB (HACHIIICHHBIE, HEHACHIIICHHBIE U
apoMaTHUYECKUE YTIICBOIOPOBI, CIUPTHI, (PCHONBI, aNbJICTH/IbI, KETOHBI, KapOOHOBBIC KHUCJIOTHI U JIp.)
CocraBiieHUE TONHBIX M COKPAIIECHHBIX CTPYKTYPHBIX (OPMYyN OpPraHWMYECKHX BEIIECTB OTICIbHBIX 2
KJIACCOB, UCTOJIb3ys WX Ha3BaHHA MO0 CUCTEMATHYCCKOW HOMEHKIAType. Pacdersl mpocteiiiiet popmyIbl
OPTaHUYECKOU MOJICKYJIBI,
WCXOJs M3 AIIEMEHTHOTO cocTasa (B %).
Tema 4.2. CpoiictBa [ OcHOBHOE coqep:KaHme 14 OK 01
OpraHMHCCKHX Teoperudeckoe odydeHue 10 OK 02
COETMHEHHH = v
DU3NKO-XUMHYECKHE CBOWCTBA OPTAaHUIECKIX COSAMHEHUH OTACIBHBIX KIACCOB (0OCOOCHHOCTH
Kiaccu(UKaIMi ¥ HOMEHKIJIATYPbI BHYTPH KJIacca; TOMOJIOTHUYECKHH psijl U 00mast (hopMyIa; U30MEpHS;
(m3nYeCcKue CBOICTBA;
XUMHUYICCKHE CBOMCTBA; CTIOCOOBI MOIYUCHUS ):
— TpeJIeNIbHBIC YTIIEBOIOPOAbl. ['opeHIe MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHUKOB TEIIA B
MPOMBINUICHHOCTH U ObITY. CBOWCTBA MPUPOIAHBIX YTICBOJOPO/IOB, HAX0XKIICHUE B IIPUPOJIC U 2

IIPUMCHCHHUE aJIKaHOB;
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— HeMpeeabHbIC U apOMaTHYECKHE YTIIEBOA0POAbI. [ToqrMepu3alius STHiIeHa Kak OCHOBHOE HAlpaBlicHHUE
€ro UCTONb30BaHus. ['opeHune aneTieHa Kak HICTOYHHK BRICOKOTEMIICPATYPHOTO TUIAMEHH JIJIsl CBAPKH U
pesku

METaJIOB;

— KHCJOPOJICOJICpKAIIAE COCIMHEHUs (CIUPTHI W TPOCThie A(PUpHI, (EHOMBI, albACTHIb U KETOHBI,
KapOOHOBBIE KHCIOTHI M WX MPOM3BOAHBIC). [IpakTHueckoe MpUMEHEHHE AITHUJICHIJIMKOJS, TIIHMIEPHHA,
¢denona. [Ipumenenne dopManbreruia, aneTalbIeruaa, YKCyCHOH KUCIOTHL. MBUTa Kak COJH BBICIIUX
KapOOHOBBIX KUCIOT. Motomne

CBOMCTBA MBIJIA;

— a30TCOALCPpIKAIIUC COCAUHCHU A (aMI/IHBI 1 aMHMHOKHWCJIOTHI, 6€HKI/I).

Kiraccudukanus 1 0CoOOCHHOCTH OPTaHUYECKUX peaKIuid. PeaKkIimoHHbIe IIEHTPRI. PaguKkasl.
[TepBoHauanbHBIE
MOHSTHSA O TUTIAX ¥ MEXaHU3MaX OPTaHUYECKHUX PEaKITHiA.

HpaKTl/I‘leCKI/le 3aHATHA

Pemrenure rienoduek npeBpanieHnii Ha TCHETHYECKYIO CBSA3h MEXKTY KITaCCaMH OPraHHIeCKUX COSTUHEHUH ¢
COCTaBJICHHEM Ha3BaHUN OPraHUYECKUX COCAMHEHUM M0 TPUBUAIBLHON UIIM MEXIYHAPOTHOM
CHCTEMAaTHUICCKOM

HOMEHKJIaType. PerieHre pacueTHBIX 3a/1a4 110 YPaBHEHHSIM PEaKITHil ¢ y9acTHEeM OPraHUIeCKUX BEIECTB.

JlabopaTopHbIe 3aHATHS

JlaboparopHnas pabota «[losydeHre dTHICHA U U3YICHUE €TO CBOWCTBY.

[omyuenue THIICHA U3 3TaHOJA B 1a00PaTOPUH U U3yUEHHUE €r0 (PU3NICCKUX M XUMHUYECKUX CBOMCTB.
CocTraBnenue peakiuii IPUCOSANHEHNS U OKUCICHHS Ha pUMeEpe dTHiIeHa. Perienne pacyeTHBIX
3a/1a4 ¢ UCTOIH30BAHUEM TUIOTHOCTH T'a30B IO BOAOPOY U BO3IYXY.

Tema 4.3.
Oprannyeckue
BEIICCTBA B
JKU3HEIEATEIbHOCT
Y 9eJIoBeKa.
TIpousBoACTBO U
MIPUMEHCHUE
OpPTaHUYECKUX

OcHoOBHOe cofiep:kaHue

TeopeTrnyeckoe o0yuenmne

Buooprannueckue coenuuenus. [lpumeneHue n Onomornveckas poib yriaeBo1oB. OKUCICHHUE YTIIEBOIOB
— MCTOYHUK JHEPTHH XUBBIX OpraHuzMoB. O6nacTi MpuMeHeHnss aMUHOKHCIOT. [IpeBpamienus 0eiaxoB
MU B oOpranm3Mme. buomormveckwe ¢GyHKIMH OenkoB. buonormdeckne ¢yHKumy >xupoB. Poib
OpPraHMYECKOW XMMHUU B PEIICHUU MPOOJIeM MUIICBON 0€30ITaCHOCTH.

HyxnenHnoBeie KUCHOTHI: cocTaB U cTpoeHue. CtpoeHue HyKJIeoTHAOB. COCTaB HYKJICHHOBBIX KHUCIOT
(JTHK, PHK). Poyib HyKJIEHHOBBIX KHACJIOT B JKU3HEACATEIIHHOCTA OPTaHU3MOB.

OK 01
0K 02
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BEIIECTB B [Tpon3BOACTBO OPraHUYECKHUX BEIECTB: MPOM3BOJICTBO METaHOIA, epepadorka HedTu. [lommaTrineH kak
IPOMBINUIEHHOCTH | KDYITHOTOHHAKHBIM MPOAYKT XMMUYECKOro mpousBoicTBa. Ilpumenenne stwiena. IlpoussoactBo u
MIPUMCHCHUE KayuyKa U PE3UHBI.
CHUHTETUYECKHE M HUCKYCCTBEHHBIC BOJIOKHA, X CTpOECHHE, CcBoilcTBa. IIpakTuueckoe HCIOJIb30BaHUE
BOJIOKOH. CHHTETHYCCKUE TUICHKU: U30JISIUS JUIS IPOBOJIOB, MEMOPAHBI JJTsi OTIPECHEHUS BOJIBI, 3aIIIUTHBIC 2
IUICHKU N7 aBTOMOOWJICH, TUIACTHIPH, XUPYPTrUYECKHe TMOBsA3KH. HOBBIC TEXHONOTMH JaTbHEHIIETO
COBEPILIEHCTBOBAHUS MOJIUMEPHBIX MaTEPUAJIOB.
Ponr opranndeckoil XMMHUHM B pEIICHUH IMPOOJIEM DHEPTETHICCKOW OE301MacHOCTH, B Pa3BUTHH
MEWIIMHEI, CO3JaHHUH HOBBIX MATEPUANOB, HOBBIX WCTOYHHUKOB JHEPruu (aIbTEPHATHBHEIC
HMCTOYHUKYU YHEPTUN).
IIpakTHYecKkue 3aHATHSA 2
Pelienre npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUN MO COCTABICHUIO XUMUYECKUX PEAKIIMM,
OTpaXAIOIIUX XUMUYECKYIO aKTUBHOCTb OPTaHUYECKUX COSIUHEHUHN B Pa3IMUHBIX Cpeaax 2
(TpUPOIHBIX, OMOIOTHYECKUX,
TEXHOTCHHBIX ).
KonTtpoabnas .
CTpyKTypa U CBOMCTBA OPTraHUYECKUX BEIICCTB. 2
pa6ora 3
Paznen 5. KuneTnyeckue u TepMOIMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEeKAHUSI XHMHUYECKUX peaKIuii 12
Tema 5.1. OcHoOBHOe cofiep:kaHue OK 01
Kuneieckue TeopeTuueckoe o0yueHue OK 02
3aKOHOMEPHOCTH Xumuyeckue peakiuu. Kiaccudukanus XUMUYECKUX peakimii: 1Mo (pa3oBOMy cOCTaBy (TOMOTEHHBIC U
IpOTEKaHUs TeTePOreHHBIE), TIO UCTIOIH30BAHMIO KaTaau3aTopa (KaTAIUTUICCKIE U HEKATATUTHIECKHUE).
XUMHUCCKHIX CKOpOCTh peakIiH, €€ 3aBHCHMOCTh OT pa3lWYHBIX (PAKTOPOB: MPHUPOABI PEATHPYIOMINX BEIIECTB,
peakmit KOHIICHTPAI[UHN PearupyroIluX BeMIecTB, TeMmnepatypsl (mpaBmwio Baut-I'odda), miomanm peakiuonHoml 2
MTOBEPXHOCTH, HAJTMYMS KaTtaiau3aTopa. Poib KaTamu3aTopoB B MPUPOE M IMPOMBIIIIIEHHOM MTPOU3BOCTRE.
OHeprusi aKTHBalMW. AKTHBHPOBAaHHBIM Komruiekc. Karammzatopsl m katann3. Ponp karamm3aTopoB B
MIPUPOJIE U MPOMBILIICHHOM ITPOU3BOJICTBE.
JlaGopaTopHble 3aHSATHSA 2
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W3ydeHne 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW PEAKIMH OT KOHIICHTPAIMU PeardupyrolluX BEIISCTB U
TEMIIEPATYPHI.

JlabopaTopHnas paboTa Ha BEIOOD:

1. JlaGoparopras pabora «OnpeneneHre 3aBUCUMOCTH CKOPOCTH PEaKUMH OT KOHIEHTPalMy|

pearupyrooummx BemiecTB». lcciaenoBaHue 3aBUCUMOCTH CKOPOCTH PpEaKIMM OT KOHLEHTPALUU. 2
Omnpenenenne KOHCTAaHTBI CKOPOCTH PEaKIUU rpa)uaecKUM METOAOM.
2. JlaGopatopuas pabora «OnpejeleHne 3aBUCHMMOCTH CKOPOCTH PEAKIMH OT TEMIEPATypPhI».
HccnenoBanue 3aBUCHMOCTH CKOPOCTH PEaKIMU OT TeMIepaTypsl. PacueT sHepruu akTUBalUu peaKLyH.
Perenne npakTHKO-OpMEHTUPOBAHHBIX 33/1aHUH HAa aHAJIN3 (PAKTOPOB, BIMSIOIIUX HA H3MEHEHUE CKOPOCTH
XUMHUYECKON peaKiini.
Tema 5.2. OcHoBHOe cojiep:kaHue
TepmoauHaMUIeEcK | Tegpernueckoe obyuenue 2 OK 01
1€ SAKOHOMEPHOCTH Knaccudukanus XuMU4ecKuX peakuuii: mo temioBomy 3pdekTy (3K30TepMUUECKUE, YHAOTEPMUIECKHUE) OK 02
MPOTECKaHUS ’ .’
no ooOpatuMoctu (oOpaTumble W HeoOpaTumble). TemaoBble 3(QEeKTH XUMHUECKHX PpEaKIHi.
XUMITHCCKIX Tepmoxumuueckue ypaBHeHHs. OOpaTHMOCTh Peakluil. XMMHYECKOE PaBHOBECHE M €TI0 CMEIICHHE TMOA
peaKIH. NEWCTBUEM pa3M4HBIX (HAaKTOPOB (KOHLEHTPALMs PEAreHTOB WM TIPOIYKTOB DPEAKIUM, IaBIECHHUE, 2
PapnoBecue TeMIeparypa) IJisl CO3AaHus ONTUMAIIBHBIX YCIOBUH MIPOTEKAHUSI XUMUYECKHUX MTPOLIECCOB.
XUMUICCKUX [onsTre 06 sHTaNBNMK U 3HTporMU. DHeprus [ mo0ca. 3akon ['ecca u cnencTBus us Hero. Ponb cmenienus
peaKuii PaBHOBECHS B TEXHOJIOTHYECKUX IIPOLIECCaX.
IIpakTHyeckue 3aHATHSA 2
punnun Jle llatense. Binusuue pa3nuyHbix GakTOPOB Ha U3MEHEHHE PABHOBECHS XUMUYECKUX
peaknuii. 3aKOH IEHCTBYIOIUX MacC M KOHCTaHTa XUMHUYECKOTO paBHOBECHs. PacueTsl paBHOBECHBIX
KOHIIEHTPALMH pearupyromux BEecTB U IPOAYKTOB peakuuid. PacdeTs TeroBoro 3¢ dekra peaxum. 2
Pernienue npakTHKO-OpUEHTUPOBAHHBIX 3alaHUI Ha TpuMeHeHue npuHnuna Jle-Ilatenbe A1t HAX0XKACHUS
HAIpaBJICHHs CMEIICHNS PABHOBECHS XMMUYECKOHN PEaKIMU 1 aHAIH3 (PaKTOPOB, BIMSAIOIINX HA CMEIIICHUE
XUMHUYECKOTO paBHOBECHSI.
JlaGopaTopHble 3aHSATHSA 2
JlaGopatophas pabota «3yueHne BIUSHUA pa3TuuHbIX (PAKTOPOB HA CMEIIEHHE XUMUIECKOTO
paBHOBecHs». VccienoBaHne BIMAHUS U3MEHEHHsI KOHLEHTPALMH BEIECTB, PEAKLUK CPEIbl U 2
TeMIIepaTyphl Ha CMEILECHHE
XMMUYECKOro paBHoBecus. CpaBHEHUE NOJIyYEHHBIX PE3yJIbTaTOB C TEOPETUIECKU IIPOTHO3UPYEMbIMU Ha
ocHoBe npuHiyna Jle llatense.
KonTtpoabnas C N
KOPOCTh XUMHYECKOH PeaKkLIMi U XUMHYECKOE PABHOBECHE. 2
pabora 4
Pasnean 6. JducnepcHble cUCTEMBI 10
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Tema 6.1. OcHoOBHOE cojiepKaHue OK 01
Hucnepcrble Teoperudeckoe odydeHue OK 02
CHUCTEMBI 1 OK 07
(bAKTOPEL HX Hucnepcubie cuctemsbl. Komnouansie cuctemMbl. ICTUHHBIE pacTBOPHI.
CTONUHBOCTH PactBopenne kak ¢usnko-xumudeckuii mpoitecc. PactBopbl. CrocoObl TPUTOTOBICHUS PACTBOPOB.

y PactBopuMocTh. MaccoBast 1011 pacTBOPEHHOTO BelecTBa. [IpeenbHo MomycTHMble KOHIIEHTPAUU U FX

WCTIONIb30BaHME B OIIEHKE DKOJIOTHYECKON Oe301MacHOCTH.

Knaccudukamus gucrnepcHbx cucteM mo coctaBy. CtpoeHue W (pakTOpbl YCTOHYMBOCTH AMCIICPCHBIX

cucteM. Pacrmo3HaBaHWE WCTHHHBIX PacTBOPOB, KOJUIOWUIHBIX PACTBOPOB U TPyOOJUCIIEPCHBIX CHUCTEM.

Crpoenue wmmieuibl. PaccemBaHMe cBeTa MpH MPOXOXKACHUM CBETOBOTO ITydKa 4Yepe3 ONTHYCCKU

HEOIHOPOIHYIO cpeny (3ddexra Tunnans).

IIpakTHYeckne 3aHATHS

Pemenwue 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB.

Pemmenne mpakTHKO-OPHUEHTUPOBAHHBIX PACUYCTHBIX 33JaHUN Ha TUCTICPCHBIC CUCTEMBI, UCTIOIh3yEeMEIC B

OBITOBOI ¥ MPOM3BOACTBEHHON JNEATEIHFHOCTH YEIIOBEKA, C TTO3UITHI IKOJIOTHIECKON Oe30TacHOCTH

[OCJIEICTBUN U

TPAMOTHBIX PEIICHUN TTPOOIIEM, CBSI3aHHBIX C XHMHCH.
Tema 6.2. OcHoBHOe coepkaHue OK 01
Hccnenosanue JlaGopaTopHble 3aHSATHS OK 02
CBOICTB

JlabopaTtopHas padota «IIpuroToBIICHHE PACTBOPOBY.
JIUCTIEPCHBIX CHCTEM N .
IS HX [IpuroroBieHne  pacTBOPOB  3aaHHOW  (MOJSIpHOM)  KOHIIEHTpamuud  (C  MPaKTHKO-

OPUCHTHPOBAHHBIMY BOIIPOCAMH), OIIPE/ICIICHHUE CPEIBI BOAHBIX PACTBOPOB.
UACHTU(UKAIUN p P p ), ompen PeA A p p

JlaboparopHnas pabota «lcciaenoBanue JUCTIEPCHBIX CHCTEM).

[IpuroroBieHnne W H3y4eHHE CBOMCTB MAMCIEPCHBIX CHUCTEM pa3HBIX BHJOB: CYCIIEH3WH, JMYJbCHUH,

KOJUTOMTHOTO pacTBopa. CpaBHEHNE CBONCTB UCTUHHBIX M KOJUIOUIHBIX PACTBOPOB, BBISBICHHE OCHOBHBIX

pa3Iuni MKy HUMH.
KonTpoabHasn

JlucriepcHbIE CUCTEMBI.
pabdora S
Paznen 7. KauecTBeHHbIE peakliiu 00HAPY:KEHHs HEOPraHUYEeCKUX U OPraHNYeCKUX BellecTB
Tema 7.1. OcHoBHOe cojiep:KkaHue OK 01
ObHapysenue IIpakTHYeckne 3aHATHS OK 02
HEOPraHUYECKUX

KaTHOHOB 1 aHHUOHOB

KadecTBeHHbIC XMMUYECKHE PEAKIINH, XapaKTepHbIE I OOHAPYKECHUSI HEOPraHNIECKUX BEIIECTB
(xaToHOB M aHHOHOB). COCTaBNICHNE YPaBHEHUM peakuuii oOHapykeHus katnoHoB [-VI rpynm n
AQHHMOHOB, B T.U. B MOJICKYJISIPHOIN 1 MOHHOH (popmax.

Peakiun oOHapyXeHUsI HEOPTaHUUECKUX BEIIECTB B pealibHBIX 00bEKTaX OKPYKAIOLIEH CpEe/Ibl.

JlaGopaTopHble 3aHATHSA
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OOHapy>keHre HEOpraHNYeCKUX BEMecTB (KaTHOHOB [V rpynn nin aHnOHOB) € UCTIOIB30BAHUEM
KaueCTBEHHBIX aHAIMTUYECKHUX peaKLnil.

JlabopaTopHnas paboTa Ha BEIOOD:

1. JJabopaTtopnas pabota « AHaTUTHYECKHE peakuruu KaTnoHoB [-VI rpymm».

ITpoBeneHne KaueCTBEHHBIX PeakUi, UCIOIb3YEMbIX AJIs OOHapyKeHUs KaTuoHOB | rpymnmel (kanus,

HaTpHs, Maraus, aMMoHus), I rpymmer Ha mpuMepe 6apust, 11 rpynms! — cBuaIa, [V rpymnms: — 2
AIOMUHMUS,
V rpynmnsl — xenesa (11 u I11), VI rpynmer — Hukens. Onucanne HaOMOAaeMbIX SBJICHUN W COCTaBIICHHE
XMMHUYECKUX PEeaKLUi.
2. JJabopaTtopHast paboTa « AHATUTUYECKHE PEAKIIN aHUOHOBY.
IIpoBeneHne KaUeCTBEHHBIX PEAKIMH, HCIIONIb3YEMbIX AJIsl OOHAPYKEHHs aHHOHOB: KapOoHara,
docdara, cynbdara, cynbduna, HuTpara, xuopuaa u Ap. Onrcanue HaOJIIOIAEMBbIX SBICHUHN U
COCTaBJICHHE XUMHYECKHIX PEAKIINH.
Tema 7.2. OcHoOBHOe cojiep:kaHue OK 01
Obuapyxenue IpakTHYecKHe 3aHATHS 2 OK 02
OpTraHUYECKUX
KavecTBeHHbIC XMMUYECKHE PEAKIINH, XapaKTepHbIE Il OOHAPY)KEHHUS OTICIBHBIX KJIAacCOB
BCILCCTB OTACTBHBIX OpPTaHMYECKUX COeIMHEHUH: (PEeHOIIOB, albAEIH0B, KpaxMana, YKCyCHONH KUCIOThI, AMUHOKHCIIOT U 2
KJIACCOB C p.
HCHOJIE30BAHHCEM JlenaTyparusi 6eJIKOB IIPY HarpeBaHUU, IBETHBIE PEaKIMU OEJIKOB.
Ka9eCTBCHHBIX CocTaBiieHHEe KaUeCTBEHHBIX PEAKIIUN OOHAPYKEHHS OPraHMIECKUX COETMHEHNH OT/IEBHBIX KIIACCOB.
peakiun JlabopaTopHbIe 3aHATHS 2
OOHapy>keHHe OPraHMYECKUX COeIMHEHUI OT/ICJIbHBIX KJIAaCCOB.
JlabopaTtopHas paboTa Ha BEIOOD:
1. JlaGoparopuast pa6ora «KaueCcTBEHHBIE pEaKIMU HA OTAEIBHBIE KIACCH OPraHUYECKUX BEIIECTBY.
IIpoBeneHne Ka4eCTBEHHBIX PEAKLUH, UCIOIb3YEMbIX JJI1 OOHAPY)KEHUsI OPIaHUYECKUX BEILECTB 2
Pa3INYHBIX KJIACCOB: ()EHOJIOB, AJIBIETHIOB, KpaxMaja, YKCyCHOM KHUCIIOThL, aMUHOKHCIIOT, OEJIKOB U
np. Onucanve HaOIIOAAEMBIX SIBJICHUH U COCTABIICHNE XUMUYECKUX PEAKIUN U/ CXEM.
2. JlaboparopHas paboTa «Ka4ecTBEHHbIN aHATN3 OPraHUYECKUX COEAUHEHHH 110 (PYHKIIMOHAIBHBIM
rpymnmam».
[IpoBeneHmne Ka4eCTBEHHBIX PEaKIHiA, HCIIOIb3YEMBIX IJIsl pACTIO3HABAHUS OPTaHMYECKHUX BELICCTB
OT/IeNBHBIX KJIACCOB MO (YHKIMOHAIBHBIM TPYIIIaM: Ha IPUMEpe aMUHOKHCIIOT M KapOOHOBBIX KUCIIOT,
CIHUPTOB U (HEHOJOB,
aNb/IeTUI0B U KeToHOB. OnHcanne HaOII0JaeMBbIX SBICHUI U COCTaBICHNE XMMUUECKUX PEAKIUH H/WIN
CXEM.
IIpodeccnonalbHO-OPHEHTHPOBAHHOE CO/lepkaHNe (ColepKaHue NPUKIIATHOI0 MOLYJIs1) 42
Pasnen 8. XumMus B ObITY M IPOM3BOACTBEHHOM NeATEILHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHoOBHOe coflep:kaHue 6 OK 02
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Xumus B ObITY U IIpakTHYeckue 3aHATUA 6 OK 04
TMPOUSBOACTBCHHON (3o rjorpueckas 6e30MaCHOCTh TIOCIEACTBHIT GBITOBOI H POM3BOICTBEHHOM NeATETPHOCTH YeIOBEKa, 4 OK 07
ACATEIPHOCTH CBsI3aHHAs C NepepabOTKON BEIIECTB; MOMCK U aHAIN3 XUMHUYECKOH HH(OPMAIINH U3 PA3THIHBIX
Henoseka HCTOYHUKOB (Hay4YHas U y4eOHO-HayJIHas JIUTEpaTypa, CPEACTBa MACCOBOM HH(POPMALINH, CETh

Hutepuer u npyrue).

Keticel (c yuetom Oyayieit npodeccHOHaIBHOM AesITeIbHOCTH) Ha aHaTU3 HH(OpMAaLnu O

NPOU3BOACTBEHHOH JIESTEIBHOCTH YeJIOBEKA, CBI3aHHOM ¢ mepepaboTKOM 1 MOoIyuYeHHeM BEIeCTB, a

TaKXe C 9KOJIOTHUECKON 0€30MacHOCTBIO. 2

3ammura Keiica: [IpencraBiaeHne pe3yapTaTOB pelIeHNs KEHCOB (BBICTYIJIICHUE C MPE3eHTALHEH )
*Pazmen 9.1. UccirenoBanne 1 XMMHYeCKHI aHAIN3 00beKTOB OHOchepsl (1151 YKPYIHEHHBIX TPy cielHaIbHOCTe/ 36
npodeccuii:
19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)
Tema 9.1.1. OcHOBHOe cojiep:kaHue OK 01
Ocrossl 5 JlaGopaTopHble 3aHATHS
nabopatopHOi =
S JlaGoparophast pabota «OCHOBBI 1a00PaTOPHON MPAKTUKI.
IPOBECCHOHATEHBI JlaGopartopHast mocyia ¥ XuMUYecKue peakTuBbl. OCHOBHBIE TabOpaTOpHbIe onepanun. JlabopaTopHoe 2
X 1aGOpaTOpHsIX obopymoBanue. TexHuka 6€30IaCHOCTH U TIpaBiIa paboThl (TTOBEACHNS) B 1a00paTOpHH.

IIpakTHYecKue 3aHATHSA 6

BrInonHeHne TUMOBBIX PacYeTOB MO TEMAaTHKE SKCIIEPUMEHTA (BBIXOA MPOAYKTA PEaKLuH, Macca

HaBECKH, 00bEM PACTBOPHUTEIIS).

O0paboTka JaHHBIX, aHAJIHU3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYMCICHUE CPETHETO 3HAUCHHS 6

9KCHEPUMEHTAIBHBIX JaHHBIX, IOTPELTHOCTH).

IIpencraBieHue pe3ynbTaTOB SKCIIEPUMEHTA B pa3IuaHOl ¢opme (Tabmuiia, rpaduk, OTIeT, JOKIIAT,

Npe3eHTaLus).

OcHoBHOe cojiep:kaHue OK 01
Teopernyeckoe o0y4yenue OK 02

Tema 9.1.2. Knaccudukarms mpoO BoJIBI 10 BUAY M HA3HAYEHUIO, HCXO/IS U3 €€ XUMHUYECKOTO COCTaBa. OK 07
XUMUUECKHIA Oprasonentryeckre cBoiicTBa (3amax, Mpo3pavyHOCTh, IBETHOCTh, MyTHOCTE) BOJIBL. KHCIOTHOCTD 1
aHamu3 npoG Bogpl | IETOIHOCTE BOABI. pH Cpe/ibl 1 METOBI ee ompesieneHus. JKeCTKOCTE BOBI H METO/IBI €€ ONPE/ICIICHHS.

CyIIHOCTh METOAA TUTPOBAHHSI.

Buzpl sxecTKOCTH BOJIBI (BpEMEHHAs ¥ IOCTOSTHHAS). JKecTKOCTh BOJBI KaK MPUYMHA BBINIAJACHUS OCAIKOB )

Wi 00pa30BaHMs COJICOTIOKEHHI, UMEIOIIUX MECTO B OBITY ¥ Ha TIPOU3BOJICTBE.

CocTaB coJield, BBI3BIBAIOIINX KECTKOCTh BOABI. XUMHUYCSCKUE MPOLIECCHI, YCTPAHSIONIUE KECTKOCTh
BOJIBI. Y PaBHEHHSI XUMHUECKUX PEAKITHHA, WILTIOCTPUPYIONIUX TPOIIECChI, MPOUCXOASIIUE TPU
YCTpaHEHHUH )KECTKOCTH. Y CTpaHEeHHE BPEMEHHOM )KECTKOCTH OBITOBBIMU M XUMHUUECKUMH CIIOCOOAMHU.
Crioco0b! ycTpaHEHHS TIOCTOSTHHOM KECTKOCTH.
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HpaKTl/I‘leCKI/le 3aHATHA

CnocoObl BBIPAKCHUS KOHLCHTPAU PAaCTBOPOB: MAaCCOBaA OOJIA paCTBOPCHHOTO BCUICCTBA, MOJISIpHAA U

MOJISTbHAs KOHLIEHTpauu. TUuTp pactBopa. PemieHue mpakTHKO-OpUEHTHPOBAHHBIX TEOPETHUECKUX
3a/laHui Ha

pacdeT KOHIIEHTPALWi 3arpsA3HSIONINX BEIIECTB U MX CPaBHEHHUE C MPEIETbHO TOMYCTHMBIMHU
kounentparmsamu (I1J1K).

JlaGopaTopHble 3aHATHSA

HccnenoBanre XUMHYECKOTO COCTaBa MPOO BOJIBI.

JlaGopatophas paboTta Ha BEIOOD:

1. JIaGoparopnas pa6ora «O4KMCTKa BOJBI OT 3aTrPA3HEHUI.

Hcnonb3oBanue MeToI0B (GMITBTPOBAHHUS U aJICOPOIIMH JUIsI OTJEIICHHS 3arPSA3HEHNHN B UCCIIEAyeMOit
mpo0Oe Bojibl. BeIOOp MeTO/1a OUNCTKY B 3aBUCUMOCTH OT BHJIA 3arpsi3HeHus. CpaBHEHUE

3¢ (HeKTUBHOCTH Pa3IUIHBIX METO/IOB OYHCTKH BOJBI B Pa3HBIX YCIOBHUAX (B 1a00OpaTOpHH, B
JIOMAIITHUX U TOJICBBIX YCIIOBHSX ).

2. JlaGopaTopHnas pabota «Onpenenenne pH BoIbI U €€ KHCIOTHOCTHY.

Omnpenenenue pH cpespl ¢ TOMOIIBIO YHHBEPCATBHOTO HHANKATOPA. VCIIoNb30BaHUE TUTPOBAHUS JIS
onpeneneHus KUCI0THOCTH. Onpeenenre 00mei KUCIOTHOCTH BOIBI, pacueT CBOOOTHOM
kuciotTHOCTH. OTipeneneHue ooIeit n cBoOomHOH menounocTH. CocTaBlIeHHE YPaBHEHWHA PEaKITHA,
MPOTEKAOMIHX TPH ONPEIEIICHINH KACIOTHOCTH/ MENOYHOCTH TIPOO BOJBI. Y CTAHOBIICHHE CIIOCOO0B
WCTIOJIb30BaHMS UCCIICIOBAHHBIX MTPOO BOJIBI B XKHU3HECATEIEHOCTH YelIOBEKa, HA OCHOBE
MOJYYECHHBIX JJAHHBIX O COCTaBE.

3. JlaGopatopuas pabota «OrnpeieseHne )KeCTKOCTU BOIbI M CIIOCOOBI €€ YCTPAHEHHSA.

CrniocoOsl ycTpaHEHHs BCEX BHIOB ’KECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJICH KECTKOCTH. Pemenune
AKCIIEPUMEHTAILHOM 3a/1a4M Ha BBISBICHUE BPEMEHHOHN U IMMOCTOSHHON )KECTKOCTH BOIBI. OlieHKa
BEPOSITHOCTH YCTPAHEHUS BCEX BUJIOB JKECTKOCTH B JIOMAIIHUX yCIOBHUSIX.

Tema 9.1.3. OcHoOBHOe coiep:KaHue OK 01
XuMAECKHH Teopernueckoe odyuenne OK 02
KOHTpOJIb KauecTBa |KauecTBEHHBIN XUMUYECKHI COCTAB MPOAYKTOB MUTaHUA. BemecTsa, Gpaapcuduiupyromue mpo yKThl OK 07

MPOAYKTOB IMUTAHU

MIATaHWsA, ¥ BEIIECTBA, 3arPsA3HAIONTNE TIPOAYKTHI MUTaHusA. OnpeneneHue 3arpsa3HMIOMNuX XUMHIECKIX
BEILIECTB B
MPOIYKTaX MUTAHUS, OIPEICICHUE BEILIECTB, HE 3asBICHHBIX B COCTABE MPOIYKTOB MMUTAHMUS.

HpaKTl/I‘leCKI/le 3aHATHUA

Opranuyeckue U HEOPraHUIECKUE BEIIECTBA, BXOAAIINE B COCTaB MPOAYKTOB nuTanus. OnpeaencHue
cocrtaBa OJTI0]] Ha CoJIepyKaHIe MaKpO ¥ MHKPOAJIEMEHTOB. M3yueHne mpenioKeHHbBIX MTPpernoaaBaTeIeM
OJTr0]T Ha TIpeIMET XUMHUIECKOTO COCTaBa, ONpeAeIeHHe A0 OT CyTOYHON HOPMBI MaKpo U
MHUKPO3JIEMEHTOB B YKa3aHHOM OJTfOIE.

Pemenne npakTHKO-OpHEHTHPOBAHHBIX 33/1a4 110 KYJTMHAPHON TEMaTHUKE Pa3TUIHBIX THIIOB.
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JlaGopaTopHble 3aHATHSA

HccnenoBanre XUMHIECKOTO COCTaBa MPOITYKTOB MUTAHUSI.

JlabopaTtopHas paboTa Ha BEIOOD:

1. JTaGopatopHas pa6ora «OOHAPYKEHUE HUTPATOB B IIPOLYKTAX IINTAHUS.

HccnenoBanne MarepwalioB TOJYKOJIMYECTBEHHBIM METOJIOM  OIPENCICHUS HHUTPATOB C
WCTOJIb30BaHueM i eHnIaMrHa (KOPHETIOb! OBOIIEH, JTUCThS U KOUYEPbDKKA KAIYCThI, ITIO0bI
(pyKTOB). AHaITU3 YPOBHS 3arpsA3HEHUS] HUTPATAMH 110 MHTCHCUBHOCTH OKPAIlIMBaHUS MTPOAYKTOB
peaKiuy.

2. JlaboparopHas pabota «MccieoBaHne NPOLYKTOB IIMTaHKs! Ha HAJIMYKE YTIICBOIOBY.
HccnenoBanre MOJOYHBIX MPOAYKTOB HAa HANIM4YUE Kpaxmana. VccienoBaHHE MPOMYKTOB HA HATUYUC
TITFOKO3BI.

Tema 9.1.4.
XHUMHAYECKUH
aHajau3 mpood
IIOYBBI

OcHoBHOe coiep:kaHne

Teopernueckoe oGyueHue

Knaccudukamms mo4s 1o BuIy ¥ Ha3HAYEHHUIO, UICXOS U3 XMMHUYECKOTO cocTaBa. MneHTudukams
MPOOBI TOYBHI IO €€ XUMHUIECKOMY COCTaBy, OMMCAHNE BO3MOKHOCTEH €€ MPUMEHEHHSI.

TpeOGoBanus K KaueCTBY OYBBI Pa3NUYHOT0 HazHa4YeHus1. OnrcaHue 0COOEHHOCTEH NCIIOTF30BAHUS TT0YB
B 3aBHCHMOCTH OT THIIOB, CIIOCOOBI yITyUIICHNS KadecTBa MOYB B 3aBUCUMOCTH OT Ha3HAYECHHS.

O0sacTy MCTIONTb30BaHYSI OPTraHUYECKUX YI0OPEHHM B 3aBUCUMOCTH OT KAY€CTBEHHOTO COCTaBa.
Onucanne opraHnYecKux yao0peHni U NX IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBUIHOCTH.

IIpakTHYeckne 3aHATHS

O6nacTu Ha3HAUCHUS (HpI/IMeHeHI/I}I) IIOYBEI, UCXOA1 U3 KAYCCTBCHHOT'O U KOJIMYCCTBCHHOT'O COCTAaBa.
Amnanms HOpMaTHBHOfI AOKYMCHTAIlUH.

Pousib HeopraHWYeCcKUX BEIIECTB B KAYSCTBE MUHEPATIBHBIX yIOOPEHUH, YIyUIIUTEICH MTOYBHI.
CocTaB MUHEPATBHBIX YAOOPEHHUI U NX MPIMEHEHUE B 3aBICHMOCTH OT COCTaBa MOYBHI U €€
pasHOBUAHOCTH. B3aMOCBS3b cocTaBa yOOpEHHIA ¥ NX BIIUSHUS HA BETreTaTHBHbBIC CBOWCTBA U
IJIOJOHOIIIEHUE PACTEHUM.

JlabopaTopHbIe 3aHATHS

I/ICCJ'IC,I[OBEIHI/IC XHUMHUYCCKOI'O COCTaBa Hp06 ITIOYBHEI.

OK 01
OK 02
OK 07
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JlaGopaTtopHast paboTa Ha BEIOOD:

1. JlaGoparopuas pa6ora «OOHapyKeHHE HEOPIraHUYECKUX IPUMECEN B IIPoOax».

[Ipuroroenenne mpoObI MTOYBKI JIsl KCCIIEOBAHUS KHCIOTHOCTH/IIEIOYHOCTH, HEOPTaHHISCKHX
3arpsiHeHNE. OOHApYKEeHUE XJIOPHII- B CYIIb(GaT-HOHOB B TTpoOe ouBbl. CoCTaBICHHE YpaBHEHUIH
peaxiuii ooHapy)eHus. CpaBHEHHE MTOTyYeHHBIX ITOKa3aTelel ¢ HOPMAaTUBHBIMH (CIIPAaBOYHBIMH)
3HAYCHUSMH.

2. JIaGopatopHas pa6ora «Onpenenenne pH BOAHOM BBITSKKH ITOYBBI, €€ KMCJIOTHOCTH K
IeTOYHOCTIY. MicclieoBaHNE BOHBIX BBITSHKEK 00pa3llOB FOTOBBIX TOYBESHHBIX CMeceH (I pa3HbIX
TUNOB pacteHuii). Onpenencaue pH MOYBHI ¢ UCTIONBE30BaHUEM HHAUKATOPOB. OIIEHKA TUIIOB ITOYB B
MPEICTaBICHHBIX 00pa3iax (CHIbLHOKHUCIIAsS, KUCIIas, Cl1a00KuUCIas, HeUTpaabHasl, IeI04YHast).

Tema 9.1.5. OcHoOBHOe cojiep:kaHue 10 OK 01
MgCHeHOBZHHe(b Teoperuyeckoe o0yyenue 2 OK 02
00BeKTOB OHoCchepbl —

YueOHo-ucCIe10BaTeILCKAN MTPOCKT B 00JIACTH UCCIEIOBaHUS 00beKTOB Onochepsl. O630p TeM OK 04

y4e0HO- HCCIIEIOBATENILCKUX IMPOSKTOB. AJITOPUTM BBITIOJIHEHUS TIpoekTa. OnpeereHue mpooieMbl 2 OK 07

WCCIIEIOBAHUSI.

MeTo bl oncKa, aHalu3a U 00paboTkr HHPOPMAIMH O IPOEKTE B PA3ITMYHBIX UCTOUHUKAX.

IIpakTHYecKue 3aHATHSA 4

O00CHOBaHHE aKTyaTbHOCTH BRIOpAHHOW TeMBI. BEIsSBIICHHE POOIEMBI HecieA0BaHus. BEIOOp 00BEKTOB U

MeTonoB HccienoBaHus. lloctaHoBka memelt W 3amau  wccnemoBaHUs. OmnpezneneHHEe MPOIYKTA

uccnenoBanusi. OnpeneseHre STarnoB U COCTaBICHNE TJIaHa UCCISJOBaHUS.

3ammrTa mpoekrta: IIpencraBienne pe3yabTaTOB BBIIOIHEHUS y4eOHO-HCCIENOBATENBCKAX IPOEKTOB 2

(BBICTYIIICHHE C ITPE3CHTALHUEH).

JlabopaTopHble 3aHATHS 4

HccnenoBanue mpeiokeHHOTO 00beKTa Ha KUCIIOTHOCTb, MIETIOYHOCTh, XUMHUYECKHAN COCTaB

(3arps3HATEIN, MAaKPO- B MUKPOdJIeMeHThI). OOpaboTka pe3ynbTaToB HcciaeaoBanus. OIeHKa KadecTBa 4

HCCIIETYyEeMOTO O0BEKTA,

MCXOJISl U3 PE3YNIbTATOB XUMUYECKOTO aHAIIN3A.
Bceero 117
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2 YCJIOBUA PEAJIM3ALIMU ITPOTPAMMBI OBIIEOBPA30BATEJ/IBHOI'O
INPEAMETA OOI1.12 XUMMUA

3.1. Tpe6oBaHUS K MUHMMA/IbHOMY MaTepHUaJIbHO-TEXHUYECKOMY 06GecredeHUI0

Jns peanusanuu nporpaMmmMsl odmieoopazoBarenbHoro npeamera OOIL 12 Xumus qOmKHBI
OBITH MPEAYCMOTPEHBI CIICAYIONINE CIIeUaTbHbIC TOMEIICHUS: yYeOHbIN KaOUHET XUMUU W/UITN
y4eOHOI XUMHUYECKON 1abopaTopuu.

OoOopynoBanue y4eOHOro kaduHeTa (HArJIsAHbIE IOCO0US):
HAOOPBI MAPOCTEP>KHEBBIX MOJIETICH MOJIEKYJ, MOJIETH KPUCTANIMYECKUX PELIETOK, KOJIEKIINU
IPOCTBIX M CJIOXHBIX BEIIECTB W/MIM KOJUICKIUU IOJIMMEPOB; KOJUIEKIUS TOPHBIX MOPOJ U
MUHEpPaIoB, Tabnuia MeHeneeBa, yueOHbIe GUIBMBI, IUPPOBBIE 00PA30BATEIBLHBIE PECYPCHI.

TexHuuyeckue cpeacTBa 00y4eHHs :
KOMIIBIOTEP C YCTPOMCTBAMHM BOCIPOM3BEICHHS 3BYyKa, MPUHTEP, MYJIbTUMEIHUA-IIPOEKTOpP C
9KpaHOM, MYJIbTUMEINHHAS JOCKA, YKa3Ka-TIPE3EHTEP IS MPE3CHTAIIHIA.

OoOopynoBanue j1adoparopuu U padoYux MecT JadOpPaTOpPUM:
MEH3YpPKH, TUIETKH- KaleJIbHUIIBI, TEPMOMETPbI, MUKPOCKOII, JYIbI, IPEAMETHBIE U MOKPOBHbBIE
CTeKJa, IUJIAHIIEThl [UIsl KameNbHbIX peakuuid, ¢uibTpoBalibHasg Oymara, IPOMBIBAJIKH,
CTEKJITHHBIE TPOOUPKH, pe3UHOBBIE MPOOKHU, (poHApUKHU, HAOOP PEaKTUBOB, CTEKIITHHBIC MATIOYKH,
MITATUBBI JUISI IPOOMPOK; MEPHBIC IMIMHIPHI, BOPOHKU CTEKIISIHHBIC, BOPOHKHU JEIUTEIHHBIC
mmHApraeckue (50-100 mi), cTynku ¢ necTukoM, ¢apdopoBbie YalIku, THHLIETHI, (QUIBTPHI
OyMaxxHble, BaTa, MapJsi, 4aCOBbIE CTEKJIA, JIEKTPOILIUTKY, Ta00PaTOpHbIE ITATUBBI, CTUPTOBHIE
TOPENKH, CIHYKH, PUOOP ISl TOJYYCHHS! Ta3oB (WM MPOOMpPKA C Tra300TBOAHOM TPYOKOH),
JeprKaTeNu A1l IpOOUPOK, CKIISIHKH JUJIsl XpaHEHUs! peaKTUBOB, pa3IaTOYHBIE JIOTKH; XMMHUECKHE
ctakasl (50, 100 1 200 Mu1); mImaTeny; TUHIETH; TUTEIBHBIE UL, CEKYHIOMEPHI (TaiiMephl),
MepHbie Tpooupku (Ha 10-20 mi1) u MepHbIe KoaobI (25, 50, 100 u 200 M), BoasHas OaHs (WiIu
TEPMOCTAT), CTEKJSHHBIC MAaJOYKH; KOHHYECKHWE KoiObl nnsi TuTpoBanus (50 u 100 wmm);
WHAWKATOPHBIC TOJOCKH IJs ompeneneHus pH wu craHmapTHas WHIWKATOpHAs —IIKAJa;
YHUBEpCATbHBIN HHAUKATOP; nuneTku Ha 1, 10, 50 mi (v mo3aropst Ha 1, 5 u 10 mur), OropeTku
JUISl TATPOBAHUS, MeauIMHCKUE mpuitbl Ha 100—150 mut, 1aGopaTtopHbie /WM aHATUTHICCKUC

Bechl, pH-MeTphI, cymIbHBIN mKad, u Ip. 1abopaTopHOE 000pyI0BaHNE.

27



3.2. UHpopManuOHHOE 0GecriedyeHue peain3auu MPorpaMMbl

st peanuzanuu mporpaMMbl OMOIMOTEYHBIN (POHT 00pa30BaTEIbHON OpraHU3aII

JIOJKEH MMETh TeYaTHbIe W/WIIN AIIEKTPOHHBIE 00pa3oBaTelbHble U HHPOPMALMOHHBIE PECYPCHI,

PCKOMCHAOBAHHLIC JJI UCITOJIb30OBAHUS B O6paBOBaTeHBHOM nponecce, HE CTapuiC ATH JICT C

MOMCHTA U3 JaHus.

OCHOBHBIE HCTOYHUKH

1.

2.

Andunorenona I., badbkor A.B., [TonkoB B.A. Xumus. Yue6uuk u npaktukym st CIIO. -
M.: FOpaiir, 2019

lNaiimykoBa b.M. TexHuka u TeXHOJIOTHUS TaOOpAaTOPHBIX paboT: yuebHoe mocoodwue. - C-I16.:
Jlann, 2019

Audunorenosa, M. B. Xumust: yueOHUK M MPAKTUKYM IS CpeaHEro podecCHOHATBHOTO
obpazoBanus / U. B. Audunorenosa, A. B. babkos, B. A. [TonikoB. — 2-¢ u3., UCTIP. U JOII.
— Mocksa: U3narensctBo IOpaiit, 2019. — 291 ¢. — (Ilpodeccuonansuoe obpazoBaHue).
— ISBN 978-5-534-11719-6. — Texkcr: anextponHslit // OBC FOpaiiT [caiit]

HNuTepHeT-pecypces:

1.
2.
3.

8.
9.

[TetepOyprckoe o6pazoBanue. — Pexxum nocryma: http:/petersburgedu.ru/
WndpopmannonHo-obpa3zoBarenbHblil mopail. — Pexxum goctyna: http://spbappo.ru/

LenTp oreHku kauecTBa 00pa3zoBaHus U MHHOPMAIIMOHHBIX TEXHOJIOTH. — Pexum
Jloctymna: http://www/rcokoit.ru/

Ennnas xomtekuus nu@poBbx 00pa3oBaTeNbHBIX pecypcoB. — Pexxum nocrymna:
http://school-collection.edu.ru/

®ectuBanb negarorndeckux uaei «OTKpsITHIM ypok». — Pexum nocryna:
http://festival.1september.ru/subjects/4/

Kartamor  »;mexkTpoHHBIX ~ 0Opa3oBaTeNbHBIX  pecypcoB. —  Pexum  jmocryma:
som.fsio.ru/subject.asp?1d=10000755

DenepanbHbIi HEHTP UH(OPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB. — Pexum nocrymna:
fcior.edu.ru/

Ypoxku.Het. — PexxuMm gocryna: http://www.uroki.net/

Anxumuk. — Pexxum nocryna: www.alhimik.ru/

10. XKypnan «buonorus». — Pexxum nocryna: www.bio.lseptember.ru
11. IleHTp AMeKTpOHHOTO 00pazoBaHus «igoc». — Pexxum nocrymna: www.edios.ru
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4. KOHTPOJIb 1 OIEHKA PE3YJ/IbTATOB OCBOEHHUA
OBIIEOBPA30BATEJ/IbHOI'O IIPEAMETA

KoHTpo1b M oOleHKa pe3ynbTaTOB OOYYEHHUS OCYIIECTBIISAETCS NpernojaBaTelieM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATHH U 1a00paTOpHBIX padoT, TECTUPOBAHUS, a TAKKe
BBIMOJIHEHUST  OOYYAIOIIMMUCS ~ MHIUBUAYAJIbHBIX  33/JaHUM, TPOEKTOB, HCCIECIOBAHUN.
Pe3ynpTarel 00yueHHMs ONpeAesstoT, 4To oOydaromuecs [OJDKHbI 3HaTh, IOHUMaTb U
JEMOHCTPUPOBATH 10 3aBEPIICHUN N3YUEHUS] TUCLUIUINHBI.

Jnsa popMupoBaHMsl, KOHTPOJIS U OLEHKH PE3yJIbTaTOB OCBOEHUS y4eOHOM IMCIUIIUHBI
UCTIOJIB3YETCS CUCTEMa OLEHOYHBIX MEPOIPUATHH, MPEACTABIAIONIAsA cO00 KOMITJIEKC Y4eOHBIX
MEpONPUATHHA, COTJACOBAaHHBIX C pe3yJabTaTaMU OOy4eHHUs U CHOPMYIMPOBAHHBIX C yYETOM
@I'OC COO (mpenmetnsie pe3ynbratsl o aucuumiuie) 1 I'OC CIIO.

Mopnyas / Pazgen /
Ne Tema PesyabTar 00y4enuns OneHoYHBIE MEPONPHATHSA OK
I |OcHoBHOI1 MORYIB
1 (Pa3snea 1. OcHoBbl |®opMyJIMPOBATH GA30BbIE

CTPOEHHMSI BelleCTBA | MOHSTHA W 3aKOHBI XUMUH

1.1 |Crpoenue aromoB | COCTaBIATE XUMUYECKUE 1. Tect «CTpoenne aToMOB OK 01
XUMHYECKAX (hopMyITBI COCTUHEHUH B XUMHUYECKUX 3JIEMEHTOB M IPUPOJIA
3JIEMEHTOB U COOTBETCTBHHM CO CTENEHBIO | XMMHUYECKOM CBSA3M.
pupojia OKUCJICHUS] XUMUIECKHIX 2. 3ajauy Ha COCTABIICHUE
XUMHYECKOM CBSI3N | 3IIEMEHTOB, MCXOS U3 XUMHYECKHX (POPMYII IBYXaTOMHBIX

BaJIECHTHOCTU U CoeMHEeHMI (OKCH/IOB, CYIb(HUIOB,
3NEKTPOOTPHULIATETILHOCTH TUIPUIOB U T.I1.).

1.2 (Ilepuommaeckuit XapakTepru3oBaTh IIpakTHKO-OpHEHTHPOBAHHBIC OK 01
3aKOH W Ta0mIa XUMHYIECKUE DIIEMEHTHI B TEOPETHUECKHE 3aTaHNS Ha OK 02
J.U. MenneneeBa |COOTBETCTBHU C UX XapaKTePU3aIUI0 XUMHUUECKUX

MOJIO’KEHUEM B JJIEMEHTOB: «MeTalnyeckue /

NEPUOJNUYECKON CUCTEME HEMEeTaJJIMYEeCKHe CBOICTBA,

XUMHYECKHX IIEMEHTOB 3IEKTPOOTPHULIATEIEHOCTD U

J .. Menneneesa CPOZCTBO K 3JIEKTPOHY XUMUYIECKUX
3JIEMEHTOB B COOTBETCTBHE C UX
3IIEKTPOHHBIM CTPOSHUEM U
MOJI0KEHUEM B TIEPUOINICCKOM
CHUCTEME XUMHUYECKUX DIIEMEHTOB
J.N. MenneneeBay.
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Mopyas / Pazgen /

Ne Tema PesyabTar 00y4enus OneHoYHBIE MEPONPHATHSA OK
2 |Pa3nen 2. CocraBasth ypaBHenusi | KonTponbHas pabora
Xumuyeckue cXeMbl XMMHYECKUX «CTpoeHne BellecTBa H
peakuumn peaxkuui XHMHYeCKHe peaKIum)
2.1 |Tunel xumuyeckux |CoCTaBIATh peakuu 1. 3amaum Ha cocTaBlIEeHUE OK 01
peakimit COEJIMHEHHS, pa3JIOKEHHUS, YpaBHEHUH peaKnii:
oOMeHa, 3aMelIeHus, — COEIMHEHHS, 3aMEIIeHuS,
OKHUCJIUTENIBHO- pas3noxeHus, 0OMEeHa U peakuuii ¢
BOCCTAHOBHUTENIBHBIC PEAKIIUH | yYACTUEM KOMIUICKCHBIX COCTMHEHUM
U PEaKIuu (Ha mpuMepe TUAPOKCOKOMIIIEKCOB
KOMIIJIEKCOOOPa30BaHus (Ha | TFOMUHUS U [IUHKA);
IpUMepe — OKUCIUTEIBHO-
TUAPOKCOKOMIIIEKCOB BOCCTAHOBUTECIIHHEIX peaKL{I/Iﬁ C
AJIFOMHUHUA U HHHKa) C HCIIOJIF30BAHHUEM METOZA
ydacTHEM HEOpTraHHYECKUX SIIEKTPOHHOTO OaaHca;
BEIIECTB — € y4acTUEM KOMIUIEKCHBIX
COCIMHEHMH (Ha mpuMepe
TUAPOKCOKOMITJIEKCOB LIMHKA U
ATIOMUHUA).
2. 3agauu Ha pacyeT KOJIMUECTBEHHBIX
XapaKTEPUCTHUK NPOAYKTA PEAKIIUU
COEIMHEHNS;, MAaCCOBOM WJIM 00BEMHOM
JTOJIM BBIXOJIa IPOAYKTa pPEeaKIuKU
COEIMHEHMUSI OT TEOPETUUYECKU
BO3MOXKHOT0; 00BEMHBIX OTHOILICHUN
ra3oB; KOJMYECTBEHHBIX
XapaKTePUCTHUK UCXOIHBIX BEIIECTB U
NPOJIYKTOB PEaKIiK; Macchl (00beM,
KOJINYECTBO BEILECTBA) MPOAYKTA
peaxIum, eciv OJTHO U3 BEUIECTB JaHO B
BHJIE PACTBOPA C OIPEACICHHOU
MacCOBOM 10JIeH paCTBOPEHHOTO
BEIIECTBA.
2.2 |Onexrponutnueckas |COCTaBIATh ypaBHEHHS OK 01

IUCCOoLanus 1
WOHHBIN 00MEH

XUMHUUYCCKHUX pCaKINn
HOHHOI'0 OOMEHa ¢ y4aCTuemM
HEOPraHU4YCCKUX BCUICCTB
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Mopyas / Pazgen /

Ne Tema PesyabTar 00y4enus OneHoYHBIE MEPONPHATHSA OK
3 [Pazmen 3. HccnenoBats cTpoeHue u KonTposbHas padota

Ctpoenue n cBolicTBa Heopranuveckux |«CBoicTBa HeOPraHNYeCKUX

cBOlicTBa BelIecTB BelIeCTB)»

HEOpPraHu4ecKuX

BellecTB

3.1 |Knaccudukanms, Knaccugummposath 1. Tect «HoMeHKIaTypa ¥ Ha3BaHUE OK 01
HOMEHKJIaTypa U HEOPraHMYECKUE BEILECTBA B | HEOPraHUYECKHMX BEILECTB UCXOIS U3
CTpOEHHE COOTBETCTBHUH C UX UX XUMUYECKON (HOPMYIIBI HITH
HEOPTraHUYECKUX CTPOEHHEM COCTaBJICHHE XUMHYECKOU (hOPMYITBI
BEILIECTB HCXOJIs U3 Ha3BaHUs BELIECTBA 110

MEXIYHApOIHON W TPUBUATBHOU
HOMEHKJIAType».

2. 3amauu Ha pacyeT MacCOBOM JT0JIH
(Macchl) XUMHYECKOTO 3JIEMEHTa
(coennHeHus) B MOJIEKYyIIE (CMECH).
3. TIpakTHyecKue 3a0aHus 1o
KJIaCCU(UKAINH, HOMCHKJIAType U
XUMHYECKUM (hopMyiamMm
HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIaCCOB.

4. TIpakTHYeCKHE 3aIaHUs HA
onpeaesIeHue XUMUYECKON
AKTHUBHOCTH BEILECTB B
3aBUCUMOCTH BUJA XUMUYECKOH
CBSI3U M THUIA KPUCTAJUIMYECKOU
PELIETKY.

3.2 |Dusuko- VYcranaBnuBath 3aBUCUMOCTE | 1. TecT «OCOOCHHOCTH XUMHUECKUX OK 01
XUMHUYCCKHEC (1)I/IBI/IKO— XUMHUYCCKUX CBOUCTB OKCHUJIOB, KUCJIOT, OCHOBaHHﬁ, OK 02
CBOMCTBa CBOICTB HEOPraHUu4CCKUX aM(l)OTepHBIX TUAPOKCUIOB U COJICID).
HEOPTraHUYECKUX BEIIECTB OT CTPOCHHUS ATOMOB |2 3a1aHKs Ha COCTABIECHHE
BCIICCTB U MOJICKYJ, a TaK3KE THIIa YpaBHEHUIN XUMUUYECKUX PEaKLui ¢

KPUCTAJNIMYECKOMN peleTKn

y4acTHEeM MPOCTHIX U CIOKHBIX
HEOpraHU4YeCKUX BELIECTB: OKCUA0B
METaJIOB, HEMETAJUIOB M aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHMUECKUX KUCIIOT,
OCHOBaHMI 1 aM(pOTEPHBIX
THIIPOKCHUIOB, HEOPTaHUYECKUX COJIEH,
XapaKTepU3YIOLINX UX CBOMCTBA U
CIIOCOOBI MOTY4EHUS.

3. IIpaKkTHKO-OPUEHTUPOBAHHBIC
TEOPETUUECKUE 3aJaHHs Ha
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Mopyas / Pazgen /

Ne Tema PesyabTar 00y4enus OneHoYHBIE MEPONPHATHSA OK
CBOWCTBA U TIOTYYCHUC
HEOPraHUYECKUX BEIIECTB.
4. JJabopartopHnas pabora «CBoiicTBa
METAJIJIOB ¥ HEMETAJIOBY.

3.3 [IIpousBoacTBo O60CHOBBIBATH 3HAYEHHUE U IIpakTuko-opuenTupoBanHbie 3amanus |OK 01
HEOPTaHHYECKUX MIPUMEHEHUE HEOPTraHMYECKUX |TI0 COCTABICHUIO XUMHUUYeCKUX peakiuii [OK 02
BeIIEeCTB. 3HAUCHHUE 1| BEIIECTB B OBITOBON 1 C yJacTHeM HeOpPraHMYECKHUX BEIECTB,
MIPUMEHEHHUE B OBITY |TPOM3BOICTBEHHOU WCTIOIB3yEeMBIX JUTS UX
Y Ha MPOU3BOJICTBE | ACSITEILHOCTH YEIOBEKA UX UACHTU()UKAIINY U IPOMBIIIIIICHHBIX

(hM3UKO-XUMUYECKIMH CIOCOOOB TOTYUYCHHS.
CBOMCTBaMHU
4 |[Pa3nen 4. HccaenoBath CTpoeHNE U KountpoJabnas padora
CtpoeHue u CBOMCTBA OPraHM4YecKux «CTpoeHue u cBOHCTBa
CBOIiCTBA BelleCTB OPraHNYeCKHX BEIeCTBY»
OpPraHnuYecKHuX
BelleCTB

4.1 (Knaccudpuxanms, Knaccuduuuposatsh 1. 3amanus Ha cocrasienue HasBanuii |OK 01
CTPOCHHUC 1 OpraHUYCCKHUC BCIICCTBA B OpraHUuYeCKUuX COCI[I/IHCHI/Iﬁ 10
HOMECHKJIaTypa COOTBETCTBUH C UX Tpp[]gp[an},}[oﬁ WIn Me){(;[y}[apo;[ﬂoﬁ
OpPraHUYeCKUX CTPOEHHUEM CUCTEeMaTUYECKOW HOMEHKJIAType.

BCIIECTB 2. 3ajaHus Ha COCTABIICHUE MOJHBIX U
COKPAIICHHBIX CTPYKTYPHBIX (popMyI
OpPTaHMYECKUX BEIICCTB OT/EIBHBIX
KJIacCOB.
3. 3amaun Ha ompeaeIeHne
npocreimeii GopmyIbl
OpPTaHHYECKOUN MOJICKYJIBI, UCXOIS U3
3JIEeMEHTHOTO cocTaBa (B %).

4.2 |CsoiicTBa VYcranaBinBaTh 1. 3amanus Ha cCOCTaBJICHHE OK 01
OpPraHHYECKUX 3aBUCUMOCTbH (PU3UKO- YPaBHCHUN XUMHUYCCKHUX PEAKIIH C OK 02
COEIMHEHUH XUMHUYECKHX CBONCTB y4acTHEM OPTraHUYECKUX BEIIECTB Ha

OpPTaHMYECKUX BEIIECTB OT
CTPOCHHSI MOJIEKYJI

OCHOBAaHHUH HUX COCTaBa U CTPOCHHUS.
2. 3ajaHus Ha COCTABIICHUE
YpaBHEHUI XUMHUYECKHUX pEaKLn,
WITIOCTPUPYIOIINX XUMUYECKHE
CBOIICTBA C yU€TOM MEXaHU3MOB
NPOTEKaHUS TaHHBIX PEaKIHi 1
TeHETHYECKON CBSI3M OPraHUYECKUX
BEIIECTB Pa3HBIX KJIACCOB.

3. PacueTHbIe 3314 110

36




Mopyas / Pazgen /
Ne Tema PesyabTar 00y4enus OneHoYHBIE MEPONPHATHSA OK
YpaBHEHUSAM peaklnui C y9acTHEM
OpPraHMYECKUX BEIIECTB.
4. JJaboparopHas pabora
«Ilony4eHue 3TUIEHA U U3yUEHUE
€r0 CBOMCTBY.

4.3 |Opranngeckue O00CcHOBBIBAaTH 3HAYCHUE U [IpakTHKO-OpHEHTUPOBaHHBIE OK 01
BEIIIECTBA B MIPUMEHEHUE OPraHMYECKUX  |3aJaHMs [0 COCTABICHUIO OK 02
KHU3HEJESTEIBHOCT U | BEIIECTB B OBITOBOW U XUMHUYECKUX peaklUil ¢ y4acTHEM
YeJIoBeKa. MIPOU3BOACTBEHHOM OpraHMYECKUX BEUIECTB,

IIpousBoncTeo u JESITEIbHOCTH YEJIOBEKA UX UCIIOJIB3YEMBIX ISl UX
MIpUMEHEHUE (U3UKO-XUMUYECKUMHU uaeHTH(GHUKALUH B OBITY U
OpPraHMYECKUX CBOMCTBaMHU MIPOMBIIIIEHHOCTH.
BEIIIECTB B
[IPOMBIIIITIEHHOCTH

S |Pa3nex 5. HccaenoBats paBHoBecue n | Konrpoabnas pabdora
Kunernueckue n CKOPOCTh XHMHYECKHX «CKOpOCTH XMMHYECKOH PeakIiu 1
TepMOANHAMMYEC | peaKIuii XHMMHU4Y€eCKOe PABHOBECHE)
KHe
3aKOHOMEPHOCTH
NPOTEKAHNUS
XHMHYECKHX
peaxkuuit

5.1 |Kunernueckue UccnenosaTs BIusHUE 1. JTabopatopHas paboTa Ha BEIOOp: OK 01
3aKOHOMEPHOCTH KOHILIEHTpaI\X — «Onpenenenue 3aBUCUMOCTU OK 02
MIPOTEKaHUs pearupyomux BeIecTB U CKOPOCTH PEAKIIUU OT
XUMHUYECKHUX TEeMIIepaTypsl Ha CKOPOCTh KOHLIEHTpALUU pearupyromux
peaxkuui XHMHUYECKUX PeaKinil BEIIIECTBY;

— «OmpenencHre 3aBUCUMOCTH
CKOPOCTH PEAKIH OT
TEMIEPATYPBI».

2. IIpakTUKO-OpUEHTUPOBAHHbBIE
TEOPETUYECKUE 3a/laHNs Ha aHAIIU3
(hakTOpOB, BIUSIOIIMX HA N3MEHEHHUE
CKOPOCTH XMMHUYECKOH PEAKIIHH.

5.2 |TepmonnHamuueck |MccrmenoBats BinsHUE 1. 3amaum Ha pacyYETHI TEIIOBBIX OK 01
Y€ 3aKOHOMEPHOCTH |M3MEHEHHs KOHLECHTPALMU  |3((eKTOB XMMHUUECKHUX PEAKIUii 1 OK 02
MIPOTEKaHUs BELIECTB, PEAKLUU CPEIbl U | ompe/ieIeHre TUIIA Peakuu (110
XUMHYECKUX TEMIIEPATypPhl HA CMEIIEHUE | TeruioBoMY 3P QeKTy: 3K30- U
peakuui. XUMHUYECKOTO paBHOBECHS DHIOTEPMHUYECKUE).

PaBHOBecHe 2. TIpaKTUKO-OPHEHTUPOBAHHbIC

XUMHAYCCKAX 3aJlaHKA Ha MpUMEHEHWe npuHuumna Jle

peaKuuit IaTense M1 HAXOXKACHUS
HalpaBJICHUs] CMELIEHUSI PAaBHOBECHS
XUMUYECKOHN peakIyu U
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Mopyas / Pazgen /
Ne Tema PesyabTar 00y4enus OueHoYHBIE MEPONPUATHSA OK
aHanmu3 (aKTopOB, BIHSIONINX Ha
CMEIIEHNE XUMHUYECKOTO
paBHOBECHS.
3. JlabopaTopHas pabota
«M3ydeHne BIMAHUS pa3nuYHbIX
(hakTOpOB Ha CMeElLIeHNE
XUMHUYECKOTO paBHOBECHS.
6 |Pa3nex 6. HccaenoBats nucniepcHble | KonTpoabnas padora mo reme
JucnepcHble CUCTEMBI «JlucnepcHbIe CHCTEMbD)
CHCTEeMBI
6.1 |JucnepcHele PaznuuaTe ucTUHHEIE 1. 3amaun Ha npUrOTOBICHHE 0K 01
CUCTEMEI U pacTBOPHI, KOJIOUAHBIC PacTBOpOB. OK 02
(haxTopsl ux pacTBOPbL U 2. TIpakTHKO-OpUCHTHPOBAHHBIC
YCTOWYHMBOCTH rpy0OMCIICPCHBIC CUCTEMBI | pacueTHEIE 3aaHHs Ha JUCTIEPCHBIE
Ha OCHOBC XUMUYICCKOI'0 CHCTEMBI, HCIIOJIb3yeMbIe B OBITOBO U
SKCIICPHUMCHTA np0H3Boz[0TBeHHOﬁ OEATECIbHOCTH
YeJIoBeKa.
6.2 |HccnenoBanue UccnenoBatb Gpusmko- JlaGoparopHast paboTa (Ha BEIOOD): OK 01
CBOICTB XUMUYECKHE CBOMCTBA — [IpuroroBiieHHE PacTBOPOB;
JCTIEPCHBIX Pa3IUYHBIX BUIIOB — Wccnenosanue AUCHIEPCHBIX
CUCTEM JUCTIEPCHBIX CUCTEM CHCTEM.
7 |Pa3nmen 7. HccnenoBarts cBoiicTBa
KauecTBeHnnsbie OPraHUYecKHX H
peakuuu HeOpraHn4eCKnX BelecTs ¢
o0Hapy:KeHHus HCI0JIb30BAHUEM
OPraHNYecKHX W |Ka4YeCTBEHHBIX PeaKIuil
HEOPraHuYecKux
BelleCTB
7.1 |OOHapyxeHHe UccnenoBars kauectBennble | 1. JlaGoparopHast pabota (Ha OK 01
HEOPTaHWIECKUX peaKIuy HEOPTaHUIECKUX BBIOOD):
KaTHOHOB U BEIIECTB — AHaJIUTHYECKUE PEaKLIUU
AHHOHOB KaTHOHOB [-VI rpym;
— AHAJIUTUYECKUE PEaKIUn
AHUOHOB.
2. IlpakTrueckuie 3a1aHusI Ha
COCTaBJICHHE YPAaBHEHUI peakuil
obHapyxeHms KaTHOHOB [-VI rpymi u
AHUOHOB, B T.4. B MOJIEKYJISIPHOH U
MOHHOH (opmax.
7.2 |Ob6HapyxeHme Hccnenosath kauectBeHHble | 1. JJabopaTopHas pabdoTta (Ha OK 01
OpPTaHUYECKUX peaKkIyuu OpraHu4ecKux BBIOOD):
BEIIECTB COETMHEHHH OTAEITHHBIX — KagecTBeHHbIC peakiun Ha
OTIENBHBIX KJIaCCOB OTJeNbHBIE KJIacChl OPraHMYECKUX
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Mopyas / Pazgen /
Ne Tema PesyabTar 00y4enus OneHoYHBIE MEPONPHATHSA OK
KJIACCOB C BEIIECTB;
HCIIOJIb30BAaHUEM — KavecTBeHHBII aHaMH3
KaueCTBCHHBIX OpPTraHUYECKUX COCTUHEHUH MO
peaxuuit (YHKIIMOHATBHBIM TPYIIIaM.
2. IlpakTudeckue 3agaHus Ha
COCTaBJICHUE KAU€CTBEHHBIX
peakuuii oOOHapyKEeHUS
OPraHUYECKUX COCTUHEHUH.
II |IlpukaagHoii MoayIab
8 |Pa3zmex 8. OueHuBaTH NMOCJIECTBUS 3ammuTa Kelica (¢ yueTom Oyayien
Xumus B ObITY U ObITOBOI 1 npogeccuoHaIbLHOM JeATEJIbHOCTH)
NPOU3BOACTBEHHO |MPOM3BOJACTBEHHOI
i 1esiTeIbHOCTH JeSTeJIbHOCTH YeJI0BeKa C
YyeJioBeKa MO3MIHI IKOJOTHYECKOH
0e30macHOCTH
Xumust B OBITY OrneHuBaTh MOCIEACTBHS Ketic (c yuerom Oyaymeit OK 01
MIPOU3BOJICTBCHHONW | OBITOBOH M pohecCHOHATBHON NEATENbHOCTH) OK 02
NEeATEILHOCTH MPOU3BOACTBEHHOU Bo3MoOXKHBIE TEMBI KEHCOB: OK 04
YeJIoBeKa JIeATEILHOCTH YEJIOBEKA C 1. TTorernnenue KIMMaTa u OK 07
MO3UIINH SKOJIOTUUECKOM BBICBOOOYKICHHIE Ta30BBIX THAPATOB CO
Oe3omacHoCTH JTHA OKEaHa.
2. Byayiie Matepuaribl IUis aBua-,
MAaITHHO- ¥ IIPUOOPOCTPOCHUSI.
3. HoBble MaTepHabl st
COJIHEUHBIX OaTapet.
4. JlexkapcTBa Ha OCHOBE
PACTUTEIBHBIX MIPENapaTOB.
9.1 |Paszpmei 9.1. HWuTepnpernpoBars 3ammura y4eOHO-
HccnenoBanne u XMMHYecKHe MPouecchl u HCCJIEI0BATEIBCKOr0 MpoeKTa (¢
XHMHUYECKHH siBJieHus B Ouocepe yueToM Oyayuei
aHAJIN3 00bEKTOB npogeccHoHATLHON AeATeJHLHOCTH)
onocdepsl
9.1.1 |OcHOBHI BEITIOTHATS TONHBIN UK 1. JTaGoparopuas pabota «OCHOBBI OK 01
Ha60paT0pHOI71 OKCIICPUMECHTAJIBHOT'O na6opaTopH0f/'1 IIPaKTUKI.
IIPAKTHKH B uccjea0Banus € 2. Tunoskle pacyeThl 110 TEMaTHKE
Mpo(eCCHOHATBHBI X | COONIOICHUEM MPaBUIT SKCTIEPHMEHTA.
1abopaToOpHsIX GesonacHoro obpaleHus ¢ 3. 3aauu Ha BBIYKCIICHHE CPEHETO
BCIICCTBAMU 1 3HAYEHHUS IKCIIEPUMEHTAIBHBIX
11abopaTOPHBIM JTaHHBIX, IOTPEIIHOCTH.
obopynoBanneM 4. TpencraieHue pe3yIbTaToOB
SKCIICPUMEHTA B Pa3IUIHON hopme
(Tabnuma, rpaduk, OTYET, TOKIA/I,
MIPE3CHTAITNA).
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Mopyas / Pazgen /
Tema

PesyabTar 00y4enus

OneHoYHBIE MEPONPHATHSA

OK

9.12

XUMHUYECKHH
aHaJIM3 IPOO BOJIBI

HCCJ’ICZ{OB&TB XUMUYCCKUHN

COCTaB MpoO BOBI

1. Tect «CBOMCTBA U COCTaB BOABLY.
2. 3aganue «XUMHUYECKHUH cOCTaB
BOJIbI, TUI BOZBI K CIIOCOOBI €€
MIPUMEHEHUs (C HCITOJIb30BaHUEM
HOPMATHBHBIX JOKYMEHTOB).

3. IIpaKkTHKO-OpHUEHTHPOBAHHBIE
TEOPETHUECKHEC 3aTaHMsI HA COCTaB
BOJIBI M CITOCOOBI BRIPAKEHHUS
KOHIICHTPAIIHIA U TIepecUeT
KOHIICHTPAIIHi (C HCIIOIb30BaHUEM
HOPMATHBHBIX JTOKYMEHTOBR).

4. JTaboparopHas paboTa Ha BBIOOD:
— OumcTKa BOIBI OT 3arpsS3HCHHIM;

— Onpenenenne pH Boawr 1 ee
KHCIOTHOCTH;

— OmpeneneHue KECTKOCTH BOIBI U
CITOCOOBI €€ YCTPaHCHHUS.

OK 01
OK 02
OK 07

9.13

XUMHYECKH
KOHTpPOJIb KauecTBa
MIPOTYKTOB MMUTAHUS

HCCJ’ICZ{OB&TB XUMUYCCKUHN
COCTaB MPOAYKTOB IMUTAaHUS

1. Tect «Opranuueckue u
HEOpraHU4YecKHe BeIleCTBa,
BXOZSIIIHE B COCTAB IIPOAYKTOB
HUTaHU.

2. TIpaKTHKO-OPHEHTUPOBAHHbIC
3aJaHus 10 KYJIMHApHOU TeMaTHKe.

3. JlaGoparopHasi paboTa (Ha

BBIOOD):

— O0OnHapyXxeHHEe HUTPATOB B
NPOAYKTaX MUTAHHUS;

— HccnenoBanue npoyKTOB IUTAHUS
Ha HaJIW4He YTIIeBoI0B (MyKa, TBOPOT,
MOJIOKO, HOT'YPT) Ha HaJIMuHe
YIJIEBOOB (Kpaxmall, [III0K03a,
caxaposa).

OK 01
OK 02
OK 07

9.14

XUMUYeCKuH
aHaim3 Tpood
ITOYBEI

HccaenoBaTh XUMHUYECKUN

COCTaB MPOO MOYBHI

1. Tecr mo Teme «XuMmHuecKuit
COCTaB HEOPraHUYECKUX H
OPraHWYeCKHUX yI0OPSHHUID.

2. 3ananue «B3anmocBs3b cocTaBa
TIOYBBI, THII ITOYBHI U €€
Ha3HAYCHHSD).

3. JTaGoparopHasi paboTa (Ha
BBIOOD):

— O0OHapyXxeHHe HEOPTaHUICCKUX
npuMeceii B mpo0ax IMouBsI;

— Onpenenenue pH BoaHOM

OK 01
0K 02
OK 07
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Mopyas / Pazgen /

Ne Tema PesyabTar 00y4enus OneHoYHBIE MEPONPHATHSA OK
BBITSDKKH TTOYBBI, €€ KUCIOTHOCTH H
IETIOYHOCTH.

9.1.5 |UccnemoBanue HccnmenoBath XUMUYIECKUN YuebHo-uccnenoBareasckuii mpoekT B |OK 01
00BEKTOB cocTtaB 00BeKTOB Onochepbl | 001acTH UcclieIoBaHUsI 00bEKTOB OK 02
ounochepbl Ha IpUMeEpE MPOIYKTOB omocgepsl. OK 04

MATaHUS, BOABI U MIOYBbI Bo3MokHbBIE TEMBI TPOEKTOB: OK 07

1. Uccnenosanue cocraBa
MUHEpaIbHON BOJIBI U
PEKOMEH/IAINH TIO ¢
HCIIOJB30BAHHUIO.

2. UccnenoBanue pa3pymiaroiiero
JIeUCTBUS IPUPOTHOM BOJBI HA
CTPOUTEILHBIC MaTePHUAITBI.

3. CocTaBiieHHe MPOCKTa
I[BETHUKA/Oropojia/caia B
3aBHCUMOCTH OT COCTaBa
MPOaHAIM3UPOBAHHEIX MTOYB.

4. CocraBienune cOaraHCHPOBAHHOTO
MEHIO Ha JIeHb (HEeIeI0) B
3aBUCHMOCTH OT COJICPIKaHUS
XUMHUYECKUX MaKpO U
MHKPO3JIEMEHTOB B MPOIYKTaxX
[IATAHU.

5. UccnenoBanne KauecTBa
MIUTHEBOU BOJEI.

6. UccnenoBanue npod
BOJIOIIPOBOJIHOM BOJBI HA MPEIMET
YCTpaHCHHS JKECTKOCTH.

7. YcTpaHeHHe )XEeCTKOCTH BOJIBI B
CEIIbCKOXO3IMCTBCHHOM
JEeSITENHHOCTH.
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