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1. OBIASI XAPAKTEPUCTUKA PABOYEH IIPOTPAMMBI
YYEBHOTI'O IPEJIMETA

1.1. Mecro yueGHOro mpeaMera B  CTPYKTYpPe  OCHOBHOH
npodeccHOHATBHONH 00pa3oBaTeILHOH NPOrpaMMbl

Yuebnpii  mpeamer  «XMMHUS»  SBIAETCS  00sM3aTENBbHOH — YacThIO
001meo0pa3oBaTeNbHOIO HKJIa OCHOBHOH NpodeccHOHANBHOW 00pa3oBaTenbHoi
pOrpaMMbl  — I[pOTpamMMBbl  IIOATOTOBKHM  KBATW(UUMPOBAHHBIX  paboyux,
ciayxamux no apodeccuu 08.01.27 Macrep obiecTpouTeibHBIX paborT.

1.2. I{ean n njanupyemMble pe3yJibTaTbl OCBOCHUSI YIEOHOro MpeaMera
1.2.1 Henn ocBoeHus: yueGHOro npeamera
OcHOBHOM HeNIBIO H3yUeHUS Y4YeOHOTO IpeaMera «XHUMHSY SBISETCS
GopMHpPOBaHHE Yy CTYIEHTOB XUMHUYECKOH COCTABISIONICH eCTeCTBEHHOHAYYHOMR
KapTWHbl MHPa KaK OCHOBBI HPHHATHS PEIEHUM B JKU3HEHHBIX H
HNPOU3BOACTBEHHBIX CHTYALHIX, OTBETCTBEHHOI'O IIOBEEHHUS B IPUPOTHOU cpee.



1.2.2 ILnanupyemblie pe3yJibTaThi OCBOSHHS Y4eGHOI0 NMpevMera
Ocoboe 3HaueHne ydeOHbIH mpeMeT UMeeT IPH POPMUPOBAHUK M PA3BUTHH OOLIMX U NPO(ECCUOHANBHBIX KOMIETEHIMH, a
TAK)Ke COOTBETCTBYIOIIUX UM pesyibraraM obyuenus cormacuo ®I'OC COO.

Komnerenunu (OK,

Inannpyemble pe3yabTarbl 00y YeHUst

IK) Oo6mue JAucuuniaHapHble

OK  02.  Hcnonpszosats | JIP23 - rotoBHOCTH K TpyHy, ocosxaume | [TP61 - copMupoBaTh MpPEICTABICHUS: O XHMUYECKOH COCTaBIISIOmEH
COBpEMEHHBIE CPEACTBa | IIEHHOCTH MacTePCTBa, TPYLOIobHe; €CTCCTBCHHOHAYYHON KapTHHBI MHpPA, PONM XUMHH B NO3HAHUK ABIICHUH
IIOHUCKA, aHaIM3a u| JIP24 - roToBHOCTE K  AKTUBHOH | IpUpPOIHL, B (GOPMUPOBAHHH MEIIIICHHS M KyJNbTYphl JIMYHOCTH, €€
HHTEpIpeTaliy ACATENBHOCTH TEXHOJOTHIECKOH ¥ | GYHKIMOHANBHON IPAMOTHOCTH, HEOGXOAMMO TS PEIICHHS TIPaK THHIECKHX
nrdopmary W | COUManbHOM HalpaBJeHHOCTH, CIOCOOHOCTS | 3334 ¥ SKOJOTHYECKH 000CHOBAaHHOTO OTHOIHEHHS K CBOEMY 3/0DOBBIO ¥
HH(OPMAHOHHBIE HHUIHHAPOBATS, TIAHUPOBATH W | IPUPOJHOIL cpene;

TEXHOJIOTHH Ui | CaMOCTOSTENBHO BEITIOJTHATE takyto | [IP62 - Brazerp cucreMof XMMHUCSCKHMX 3HAHHWH, KOTOpas BKIIOUYACT:
BBITIOJIHEHUS 3aJa4 | Jes1e/bHOCTD; OCHORBOIOJIATAIOIME TOHATHS (XMMHUECKUM 3JIEMEHT, aTOM, 3IEKTPOHHASL
upohecCUOHANBHOM JIP25 - wuHTepec K pasnuuHbpIM cdepam | 000s0uKa aToMa, S-, p-, d-dIIEKTPOHHBIE OPOUTAIHA aTOMOB, HOH, MOJIEKYIa,
JeSITeNbHOCTH Ipo(eCcCHOHANBHOR EATENbHOCTH, YMEHHE | BAIICHTHOCTD, DIEKTPOOTPUIATEIEHOCTD, CTEIICHD OKHCICHHUS, XHMHYECKAs

COBEpIIaTh OCO3HAHHBIN BBHIOOp OyaymieH
IpOQECCHH H PEATH3OBHIBATH COOCTBCHHEBIE
HKU3HCHHEIE TIIaHb;
JIP26 - roTOBHOCTE ¥ CHOCOOHOCTH K
ofpazoBanui0 ¥ caM00o0pa3oBaHHIO Ha
HPOTKEHUN BCEH JKUBHH,
JIP32 - c(pOPMHUPOBAHHOCTh
MHPOBO33DEHHS, COOTBETCTRYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAYKH H
O0IeCTBEHHOH NPaKTHKH, OCHOBAaHHOIO Ha
KyIbTYp,  CIOCOOCTBYIOIUIETO
CBOETO mecTta B

Jjanore
OCO3HAHMIO
DOJHUKYJIBTYPHOM MHPE;

MP6 - pa3puBarh KpearTHBHOE MBILLICHHE

CBSI3b, MOJIb, MOJSIpHAsl Macca, MOJSIPHBIH 00BeM, YrIepOJHBIM CKENeT,
(GyHKIMOHANBHAS TPYIINa, PAJUKAN, U30MEPHS, H30MEPhI, TOMOJOTHUECKHI
Psifl, TOMOJIOTH, YITICBOOPO/IBI, KHCIOPO/- U a30TCOASPKAIINE COSIMHEHHUS,
OMONOryYecKy akTHBHBIE BEHIECTBa {YIJICBOABL, XKUPEL, OCNKH), MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMONEKYJISIPHBIE  COCAMHEHUS,
KpUCTa/UIHYeCKast PEIIeTKa, THUIBI XUMHYECKHX PeaKiui (OKHCIUTENbHO-
BOCCTAHOBHTENBHBIE, 3K30- U DHAOTEPMHUECKUE, PEaKIINi HOHHOTO 0OMEHA),
PacTBOP, EKTPOINTEL, HEAIEKTPOIHUTHI, SIEKTPONUTHHECKAst TUCCOLIHAIMS,
OKMCIUTENb, BOCCTAHOBUTENH, CKOPOCTH XUMHUECKON PEAKIIAN, XHMUUYCCKOE
pPaBHOBECHE), TEOPUM U (Teopms  XUMHHUECKOI0  CTPOCHUS
opragudeckux Bemecte A.M. Byrmnepora, Teopus 3AEKTPONTHTHYECCKOHN
JHCCONMannHy, nepuogudeckuil 3akod LW, Meneneera, 3aK0H COXpaHEHHS
MACCHI), 3aKOHOMEPHOCTH, CHMBONHYECKUH S3bIK XHMUH, (HaKTOJOIHYECKIAE
CBEJICHUS O CBOMHCTBAX, COCTaBe, HOJIYUCHUH ¥ 0€30TTaCHOM HCIIOIB30BAHUH

3aKOHBI




IIPH PELICHUH JKH3HEHHBIX TIpo0ieM;

MPI16 — ocymmecTBIITE UEACHATPARICHHEBIH
IOUCK [epeHoca CpeicTB H  crocofoB
JefictBus B npodecCHOHANBHYIO CPENY;
MP17 — ymersr UEPEHOCHUTHL 3HaHUS B
FIO3HABATEIBbHYIO ¥ NPaKTUYECKyIO obiacTa
KU3HEJIeSITeNBHOCTH;

MP18 — ymerp MHTErpHPOBATh 3HAHUSA H3
PazHBIX MPEMETHBIX o0sacTel;

MP21 — BiafgeTh HaBBHIKAMH [IOJYUEHUS
uHOpMaA W3  HCTOYHHKOB  PasHBIX
THUIOB, CaMOCTOSTENHHO  OCYILECTBISATH
MOMCK,  aHalif3, CHCTEMarTH3amuio U

HHTEpHIpeTaniio HEGOPMALHE  PasIUYHbIX
BHJIOB H (HopM HpeICTABICHYS,

MP24 - HCHOL30BATH CpeAcTBa
HH(POPMAIHOHHAIX M KOMMYHHKAIHOHHBIX
TEXHOJIOTUH B PpEIICHAM KOIHWTHBHBIX,
KOMMYHHKATHBHEIX H  OPraHu3al{UOHHBIX
33439 ¢ tpeboranuit
3PrOHOMHUKH, Oe30macHoCTH,
THTHEHBL, pecypcocOepeKeHus, IPaBOBbIX U
STHYECKUX HOPM, HOPM HHPOpMAHOHHON
Gez0macHOCTH

cobnroienueM
TEXHUKA

BXKHEHIMX HEOPraHWYECKUX ¥ OpPraHudecKUX BEIIECTB B OBITY H
[IPaKTHYECKOH AeSTENbHOCTH YeIOBEKA,;

TIP63 - yMeTh BRISARIIATE XapaKTePHbBIE HPH3HAKH U B3aUMOCBSI3h H3YYEHHBIX
NOHSTHH, IPUMEHSITH COOTBETCTBYIOLIME OHATHS IIPU OIMCaHHK CTPOCHHUS
¥ CBOMCTB HEOPraHHYECKUX ¥ OPraHMYECCKHX BEILECTB M MX IPEBPAINCHUH;
BBISIB/SITE  B3AMMOCBS3b  XUMHMUECKMX  3HAHMH C  [OHNTHAMH H
TpEeACTaBICHUSIMHU APYTHX €CTECTREHHOHAYYHBIX [IPEIMETOB;

[1P64 - yMerh HCHONB30BATH HAMMECHOBAHUS XHMHUYECKHX COCAMHEHUH
MEXTYHapOJIHOTO COK3a TEOPETHYeCKOH W HPUKIAAHOHM XMMHH H
TpPUBMAJbHBIE Ha3BaHUS  BaKHEHHIMX BEIECTB  (STHJICH, AIETHICH,
raunepuH, ¢enon, GopManbaeryi, YKCYCHas KHCJIOTa, DNIMUIWH, yrapHbii
ra3, yIJICKHC/IBIH ra3, aMMHak, TallleHas H3BeCTh, HeralueHad H3BecTb,
IUTEEBas CoJa W JAPYTUX), COCTaBIATh (DOPMYNIBI HEOPraHHYECKHX H
OPraHUYCCKUX BEINECTB, YPABHEHHS XUMHYECKUX peakiui, oOBACHATH UX
CMBICI; IONTBEPKIATh XapakTepHbIE XUMUYCCKHE CBOHCTBA BEUIECTB
COOTBETCTBYIOIMMH 3KCIIEPHMEHTAMH U 3aIIUCAMY YPABHEHHH XUMHYECKHX
peakiuu;

P65 - ymeTb  ycraHaBIMBaTh
HEOPraHWYeCKUX M OPraHUyeCKHX BEINECTB K OIPEAENEHHBIM KilaccaM H
IpynnaM COeIHHEHUHN, XapakTepu30BaTh X COCTaB ¥ BaKHEHIIME CBOUCTRA;
(KoBaJleHTHAsi, HWOHHAad,

IPpHHAINCKHOCTD H3YHUCHHBIX

ONpPENENATh  BHABI  XMMHYECKHX  CBA3ei
MeTajuyeckas, BOJOPOAHAS), THIIBl KPUCTAIHMHMECKIX PELICTOK BEIECTB;
KIaCcCU(UIAPOBATE XUMUUECKUE PEAKIIHY;

[IP66 - Bnagenne OCHOBHBIMH METOJIAMM HAYYHOTO THO3HaHMs BEIIECTB U
XAMHUYCCKHX  gBieHuil  (HabmoZeHwe,  HM3MEPEHHE,  JKCIEPHUMEHT,
MOJICHHPOBAHUE);

[1P67 - chopMHPOBAHHOCTE YMEHHI TPOBOJMTE PACYETHl 10 XUMHUECKUM

dopMyTaM M YpaBHEHHSM XMMUYECKMX peakiyil ¢ HCHONb30BAHHEM




du3HyecKUX BENMYMH, XapaKTepH3YIOMUX BEIIECTBA C KOJIHYECCTBEHHOMH
CTOPOHBI: Maccel, oObeMa (HOpPMaJIbHBIC YCHOBHS) Ta30B, KOJW4YECTBA
BEIIECTRA, MCHONL30BAThL CHCTEMHBIE XMMWYECKHE 3HAHHUS IS HPUHATUS
pelteHnii B KOHKPETHRIX U3HCHHBIX CHTYalUsIX, CBI3aHHBIX ¢ BEHICCTBAMH
U BX IIPUMECHEHHEM;

IIP68 - chopmMEpPOREHHOCTE YMEHMH IUIAHMPOBATH H  BBUTOJHITH
XMMHYECKHH OKCIEePUMEHT (IPEBPALICHUSI OPraHUYeCKUX BEIIECTB IPU
HarpeBaHny, NOJIyYEHHE STHIEHA H U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE
peaxiuy Ha albACTH/Ibl, Kpaxmall, YKCYCHYIO KHCIOTY; JeHaTypanus 0eikoB
HpY HarpeBaHUM, I[BETHHIC PEAKIMK OEIKOB; MPOBOAUTE PEAKIUH HOHHOI'O
o0OMeHa, OIpeensiTh Cpely BOAHBIX PACTBOPOB, KAUSCTBEHHBIC PEAaKIIMHU Ha
cynbdar-, xapboHaT- ¥ XJIOPHA-aHHOHBL, Ha KAaTUOH aMMOHHUS; pellarh
JKCTIePUMEHTANIbHBIE 3afiaun no TemaM "Meramnst” u "Hemeramnsr") B
COOTBETCTBMM C MpaBWIaMH TEeXHUKH 0e€30IacHOCTH INpuU o0palieHdu ¢
BEIECTBaMHU H JIA0OPATOPHBIM 00OPYJIOBAHUEM; NPEACTABISITh PE3yJIHTATHI
XMMHYECKOTO  JKcIepuMeHTa B (opMe  3anmuck  ypaBHEHME
COOTBETCTBYIOINUX peakiluil U (HOpMyaHpOBAaTH BHIBOJBI HA OCHOBE ITHX
PE3yIbTaTOB;

IIP69 - chopMHUPOBAHHOCTE YMEHHS AHAIM3HPOBATH XHMHUYECKYIO
HHPOPMAIMIO, MOJYYAEMYIO H3 Pa3HbIX HCTOYHHKOB {CPEJCTB MaccoOBOi
undopmanny, cetb VIHTEpHET B Apyrue),

[TP610 - chopMupoBaHHOCTL yMEHUI COOMIOAATH TpaBHJIA SKOIOTHYCCKU
1e1eco0bpa3Horo MOBENACHUST B OBITY W TPYROBOH HEITCABHOCTH B HEMAX
COXPaHEHUs] CBOEI0 370pPOBBS M OKPYXAIOIeH NIPHPOJHOH Ccpenbl;
YUHTBIBATh ONACHOCTb BO3JEHUCTBUSI HA JKHUBBIC OPTAHU3MBI ONPENEHEHHBIX
BCIIECTB, IIOHHMAass CMBICJ  [OKaszarens  IIPeJeNbHOW  JOHMYCTHMOM
KOHIEHTPAIIHH.

OK

04.

SddexTurHO

JIpP32

cpOpMHPOBAHHOCTH

I1P61 - cdopmupoBaTh IIPEACTABICHUSN: O XUMHUYECKOU coCTaBISIOMEH
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B3aUMOAEHCTBOBATE u
pa60Ta1_‘b B KOHNJICKTHUBC U
KOMaHIc

MHPOBO33PSHHMSL, COOTBETCTRYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH H
O0LIECTBEHHON TPaKTHKU, OCHOBAHHOTO Ha
AManore  KymubTyp, CIOCOOCTBYIONIET O
OCO3HAHHIO CBOETO MeCTa B

TOTHKYJILTYPHOM MUDE;

JIP34 - oco3HaHue NEHHOCTH HAy4YHOM
JeITENBHOCTH, TOTOBHOCTh OCYILECTBISTE
HIPOEKTHYIO i HCCIICIOBATENBCKYIO

JIeATENBHOCTE HHANBUAYANBHO U B TPYIIIE;
MP1 — camocrosTensHo $HOPMYIUPOBATH H

aKTYaJIM3UPOBATH npobnemy,
paccMaTpHuBaTh €€ BCECTOPOHHE,
MP2 — ycraHaBiuWBaTh CYIECTBEHHBIN

OPU3HAK MM OCHOBAHHS JUIS CpaBHEHU,
xnaccupuxanuy u o6obmenns;

MP3 - ompeaenars 1eid AEATEIBHOCTH,
3a/1aBaTh KpUTEpUH  HX
JOCTHIKCHS,
MPS -
JIESTEIIBHOCTD,
pPE3YABTATOR  LIEIISIM,
HOCIJICACTBHI ACATCTHHOCTH;

napaMeTpel  H

BHOCHTH  KODPEKTHUBBL B
COOTBETCTBHE
PHCKH

OLCHABATL
OIICHUBATE

eCTECTBEHHOHAYIHON KapTHHBI MHpa, POJM XMMHH B HO3HAHUW SBICHWH
Opupoisl, B (OPMHPOBAHHE MBIDUIEHHS M KYJBTYPHI JHYHOCTH, €€
(GYHKOHOHATBHOM TPaMOTHOCTH, HEOOXO MOl AN pelneHust NPakTHICCKIX
3aJ@4 M OKONOTHYECKH OOOCHOBAHHOI'O OTHOHICHHS K CBOEMY 3J0POBBIO H
NPUPOAHOH cpeae;

ITP62 - BrnajgeTs CHCTEMOH XHMHYECKUX 3HAHMH, KOTOpas BKIIOYACT:
OCHOBOHMOJATAIOMINC MOHATHSA (XMMHYECKUN 3JEMEHT, aToM, 3JEKTPOHHAs
000I0uKa aroma, s-, p-, d-dIeKTPOHHBIE OpOUTAIK aTOMOB, HOH, MOJIEKYIA,
BAJICHTHOCTD, ICKTPOOTPHIATENBLHOCTD, CTEICHb OKHCICHHS, XHMHYEeCKas
CBSI3b, MOJIb, MOJSpPHAs Macca, MOJISpHBIH 00beM, yriepojHbid CKeserT,
QyHKIMOHANBHAS IPYHIA, PaAUKal, H30MEDHI, H30MEPbl, IOMOJOTHYECKAN
PSAI, TOMOJIOTH, YIVICBOAOPOIBI, KHCIOPOA- B a30TCOAEPKALIHE COERHHEHHS,
OHONOTMYeCKH AKTUBHBIC BelmecTBa (YIJIEBOABI, XKUPEHI, OEIKH), MOHOMED,
MOJIEMEP,  CTPYKTYpPHOE BBHICOKOMOJIEKYJSIPHBIE ~ COSAMHEHUS,
KpHCTAJUIRIECKasl PEIneTKa, THIBl XMMMYECKHMX peakildil (OKHCIUTEIBHO-
BOCCTAHOBHTEILHBIC, 3K30~ U YHJAOTEPMUYECKHE, PeaKIIii HOHHOTO 00OMEeHa),
PacTBOD, 3MEKTPOIIHTH, HEIAEKTPOIATHI, JIEKTPOIHTHYECKas AUCCOLUALMS,
OKHUCITHTENh, BOCCTAHOBUTENH, CKOPOCTh XUMHYECKOH peakiiny, XUMUHUECKOe
(Teopus XHMUYECKOTO CTPOCHHS

3BEHO,

pPaBHOBECHE), TEOPUHM U  3aKOHBI
oprasdueckux Bemiects A.M. Dbytiiepora, Teopus 3AEKTPOAUTHHECKOM
nucconmanuu, nepuoandeckuif sakon JL.M. Menzerneesa, 3aK0H COXpaHEHUs!
MAacChl), 3aKOHOMEPHOCTH, CHMBOTHYECKHH A3bIK XUMHH, (aKTOTOTHYCCKUE
CBEJCHHS O CBOMCTBAX, COCTABE, MOJYYEHUH U 0€301acHOM HCIOIB30BaHUH

MP7 — sBunajerr HaBpikamy — yueOHO- | BaXHEHIIHX HEOPraHMYECKMX W OPraHHYECKHX BEIIECTB B OBITY M
HCCIENOBATEIbCKOMH u HOPOEKTHOH | MPaKTHYECKOM JIesTeSIbHOCTH YeI0BEKa;

AESTeJBHOCTH,  HaBbiKamMu  paspemienus | [IPG3 - yMeTh BRISBISITE XapakTEpHBIE IPH3HAKY ¥ B3aUMOCBSA3b H3YYCHHBIX
mpobIeM; MOHATHH, IPHIMEHITh COOTBETCTBYIONINE MOHATYS IPH ONHCAHHHN CTPOCHHU S
MP12 - BBIIBIISITD OPUYMHHO- | M CBOWCTE HEOPTaHWYECKHX H OPraHMYECKHX BEINECTB U UX IIPEBPAINEHNIH,;
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CJICIICTBEHHBIC CBI3H M aKTyaJH3UPOBaTh
3aja4dy, BBLIBMIarh THIIOTE3Y €€ PeLICHHS,
HaXOMUTH apryMEHTHl Ul JOKa3aTeNbCTBa
CBOMX YTBEPXKACHMI, 3a1aBaTh NapaMeTpsI
Y KPHTEPHH DEILCHUS;

MP13 — aganu3upoBaTh TOAYUCHHBIE B XOC
peleHMs 3ajadl pe3yibTaThl, KPUTHUYCCKU
ux JOCTOBEPHOCTE,
W3MECHEHHE B  HOBBIX

OLIEHUBATD
IIPOTHO3UPOBATH
YCIIOBUSX,
MP31 -
npeuMyHiecTRa
MHIKMBUAYaIbHON paboTh;

MP32 - Bpifuparh TEMaTHKY M METOIBI
COBMECTHBLIX JCHCTBHH ¢ ydeToM 00mux
HHTEPECOB, W BO3MOXKHOCTSH  Kaxmoro
WISHa KOJICKTHBA,

IIOHuMaTh M HCIOHIB30Barh

KOMaHIHOH U

MP33 - upusumarh [eAH  COBMECTHOM
JIeSITEIILHOCTH, OpraHy30BBIBATE 174
KOOPAMHHUPOBATL  JIEHCTBUA o ee

JIOCTH)KEHHUIO: COCTAaBIATH IIAH ACHCTBHH,
pacupenensTh pOJM € YUETOM MHEHHM
YYACTHHKOB 0o0CyxaTh PE3YILTATHI
COBMECTHOMU paboThI;

MP36 - KOOpPHHHMPOBATL U BBINOJHATH
paboty B PEaIbHOTO,
BUPTYQIBHOTO W
B3aUMOIOCHCTRHSA,

YCIIOBHIX
KOMOHWHUPOBaHHOTO

BLISBJISTH  B3aMMOCBS3bL  XMMHYECKMX  3HAHWM ¢ TOHSTHSIMH U
IPEACTABICHMAMY IPYTUX €CTECTBEHHOHAYUHBIX 1IPEIMETOB;

[1P64 - ymerh HCOONB3OBATE HAMMEHOBAHUS XUMMYECKHX COCAMHEHMH
MEKAYHAPOAHOIO COI038 TCOPETHYUECKOH ¥ MPUKIGJHON XUMHMH H
TPUBHAJBHBIC Ha3BaHMS BAKHEHINIHX BemecTB (PTWIEH, alleTHUICH,
riuepus, (peHon, ¢opManpACTHA, YKCYCHAst KMCIOTa, TIIWIHH, YTApHBIH
ra3, yriekucioif ra3, aMMuak, rallieHas H3BECTh, HeTalleHas H3BECTh,
OUTHEBAs cOJlda M JIPYTHX), COCTABISITH (OPMYAbl HEOPFraHWYECKHX WU
OPraHMYEeCKMX BELIECTB, YPABHEHMS XMMHYECKUX peakid, oObACHATH MX
CMBICTI; TONTBEPXKHATh XapaKTepHbE XHMHYECKHE CBOMCTBa BEIIECTB
COOTBETCTBYIOIUMH SKCHEPUMEHTAMH 1 3aIHCIMH YPAaBHEHUH XUMHHUECKUX
peaKiuif;

P65 - ymers
HEOPraHM4eCKUX W OPraHvvYecKHX BEIIECTB K ONpeaesicHHBIM KiaccaM U
IpyIaM COCAMHEHHH, XapakTepH30BaTh UX COCTAB M BAXKHEHIIHE CBOHCTRA;

cBa3ell  (KOB&IGHTHAs, MOHHas,

YyCTAHaBINBATE NPRHAMNICKHOCTE H3YYCHHBIX

OUpENEHATh  BHAM  XHMHYECKHX
MeTaJUTUCSCKas, BOAOPO)IHAN), THIEI KPHCTANIMYCCKHX PEHIETOK BEIIECTB;
KIaCCH(QHIHPOBaTh XUMHAYECKHE PEAKITHHN;

[IP66 - BnamenHe OCHOBHBIMM METOAGMH HAYYHOTO TO3HAHHS BEILUECTB U
XUMHYECKHX  sBiaeHufi  (HaOmoJieHHe,  HM3MEPCHWE,  IKCICPHMECHT,
MOJENHPOBAHHUE);

[IPG7 - chopmupoBaHHOCTH YMEHHH NPOBOJUTH PACUETHI 110 XUMUUYECKHM
dopMyTaM ¥ YPaBHEHHAM XWMHUECKHX peEakiuéi ¢ HCHOJL30BAHHEM
(PU3MUECKUX BEJIMUHH, XapaKTePHU3YIOMIHX BEIIECTBA € KOJHMUYECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOPMAJIBLHBIC YCIOBHUSA) Fa30B, KONHMUYECTBA
BEIIECTBA; HMCIOAB30BATh CHCTEMHBIE XUMHUYECKHE 3HAHUS JUIS TPHHATHS
peuieHu B KOHKPETHRIX KH3HEHHBIX CHTYAlMIX, CBI3aHHEIX ¢ BEIIGCTBAMH

H HX IIPEMCHCHUCM




MP37 -  ocymecTBIATH  IO3UTUBHOE
CTPaTEeTHUECKOE IIOBCACHME B PA3IHYHBIX
CUTyallusix, MpOSABIATL  TBOPYECTBO U
BOOOpaXKeHuUE, ObITh HEUIMATHBHEIM

MPS55 - npuHAMATE MOTHBEL H apryMeHTh
IpyTUX JIOJCH TIpH aHajiu3e pe3ysibTaToR
JESTENLHOCTH;

MP56 - npusnaBath CBOE MpaBO W IIPaBo
JPYTHX JIIOAeH Ha onmbxu

[IPG8 - copMHPOBAHHOCTL YMEHHH IUIAHMPOBATH H  BBIIOJIHITH
XUMHYECKUU OSKCHEPHMEHT (IIPEBPElICHHs OPTaHWy¥eCKUX BELIEeCTB IIPH
HAarpeBaHWH, TIOJYUYCHHE ITHICHA ¥ H3YYCHHE €ro CBONCTB, KaueCTBEHHBIE
peaxnuy Ha ajbICrHAb, KpaxMall, YKCYCHYIO KHCIIOTY; JeHaTypalus OeIKoB
OpH HArPEeBAaHUM, [BETHHIC PEAKIHM OENKOB; NPOBOIMTE PEAKIIMH MOHHOIO
oOMeHa, OIPeAeTsITh CPeAy BOMHBIX PACTBOPOB, KAUSCTBEHHBIC PEaKlMH Ha
cynpdar-, kapboHaT- U XITOPUA-AHHOHB, HAa KaTHOH AMMOHMS, pPEHIaTh
IKCIICpPUMEHTaNbHBIE 33jauyl Mo TemaMm "Meramiel” u "Hemeramnsr") B
COOTBETCTBUH ¢ IIPaBHAAMH TEXHHUKH O€30IaCHOCTH TIpH OOpameHH#H ¢
BEIIECTBAMH U JTA0OPAaTOPHEIM 000PYIOBAHUEM; HPEICTABIATH PE3YIBTATH
XHUMHYECKOTO  JKCHepuMeHTa B (opMe  3amMcH  ypaBHEHW
COOTBETCTBYIOIUX peakiui v (opMyIupoBaTh BHIBOJBI HA OCHOBE 3THX
pe3ynbTaToB;

I1P69 - chopMupOBaHHOCTE YMEHHS aHAJIU3UMPOBATH
PHOGOPMAIIO, HOXYYAEMYIO H3 pPa3HbIX HCTOYHHKOB (CpEJICTB MAacCOBOH
uHbopMmanuu, cetb Muteprer u apyrue);

[TP610 - chopMupoBaHHOCTE YMCHHH CcOOMIOIATH HMPaBUNA 3KOJOIHYECCKHU
1enecoodpazHoro HoBeIeHUs B OBITY M TPYACBOH IEATEIBHOCTH B HEISIX
COXpaHEHHsI CBOET0 3/I0POBbS M OKpYXalOIed mpupomHoil Ccpensl,
YUHTBIBATH OIACHOCTH BO3JEHCTBHS HA JKMBBIC OPraHH3MBI ONPEHCICHHBIX

XUMUHCCKY IO

BEIIECTB, IIOHMMAas CMBICT TOKaszareis HOpeAeNbHOH  JIoNyCcTHMOl

KOHIICHTPAIHH.
OK 05, Ocymectpaars | JIP33 - corepriencTBoBanue a3pikoBoil u | [IP61 - chopmupoBaTs npencTaBlcHHS: O XHMHYECKOH cocTaBisoumei
YCTHYIO M [HCBMEHHYIO | YMTATeNbCKOH  KYJABTYPBH Kak CpejACTBA | €CTECTBEHHOHAYYHOH KapTHHBEI MHpPa, POJIH XUMAY B IOSHAHWH SBICHHH
KOMMYHHKAIHIO Ha | B3aUMOJCHCTBUSL  MEXKIy  JIIOABMH M | NPUPOABL, B (OPMHUPOBAHHM MBIHIIEHHMS U KyJIbTYPBl JIMYHOCTH, €€
roCyAapCTBEHHOM SI3BIKE | [103HAHUA MUPA; (bYHKIMOHANIRHON TPaMOTHOCTH, HEOOXOIUMOH TSt PEIUICHMS TPAKTHYECKUX
Poccuiickoii ®epeparmn ¢ | MP2]1 — BrageTs HaBbIKaMu HOJYYCHUS | 38]a4 H HSKOJIOTHYECKH OOOCHOBAHHOrO OTHOIHECHHS K CBOEMY 3ZOPOBBIO H
YUETOM ocobeHnocTelt | MH(QOPMALMKM M3 HMCTOYHMKOB  DasHBIX | IIPMPOIHOMN cpeje;
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COIUATIBLHOIO U KYJIBTYPHOI'O
KOHTEKCTa

TUIIOB,
JIOMCK,  aHaJu3,
MHTEPOPETaui0 HHOOPMAIHU  Pa3THYHBIX
BUIOB ¥ (hOPM NPEICTABIICHUS,

MP22 — - co3naBaTh TEKCTHI B Pa3TUIHBIX
dbopmarax c VIETOM Ha3HaYeHUS
HHpOPMAMHE ¥ USJNECBOH  ayj uTOpHH,
BEIOHpas ONTHMANBHYIO tdbopmy
IPEJICTABICHUS ¥ BURYATIM3allUH;

MP23 — oueHuBarh  JOCTOBEPHOCTE,
JETUTHUMHOCTD nHpOpManuH, ee
COOTBETCTBME IMPABOBBIM ¥  MOPAIBHO-
ITHYECKUM HOpPMAM;

MP24 — -  ucooyb30BaTh  CPEACTBA
HHOOPMAITMOHHBIX ¥ KOMMYHHKAIHOHHBIX
TEXHOJOTMH B PEIICHHH KOTHHTUBHBIX,
KOMMYHMKQTHBHBIX M OPraHu3alldOHHBIX
3agad ¢ coOmomeHueMm  TpeOopanmit
3PrOHOMUKH,  TEXHHKHA  Oe30MacHOCTH,
TUTHEHEI, pecypcocOepexenus, IpaBOBBIX U
STUYECKHX HOPM, HOPM HH(OPMAIMOHHOH

CAMOCTOATCIIHHO OCYIUCCTBIATL
CHCTCMATH3AITHIO u"

0€e3011aCHoCT

[1P62 - Bmagerh CHCTEMOM XMUMHUCCKHX 3HAHM, KOTOpas BKIIOYACT:
OCHOBOTIOJIATAIOINHE TTOHATHS (XUMUYECKMH 3JEMEHT, aTOM, BJCKTPOHHAsd
obonouka aroma, S-, p-, d-3IEKTPOHHBIE OpOXTANE aTOMOB, HOH, MOJIIEKYa,
BANEHTHOCTh, 3MEKTPOOTPHIIATEIBHOCTD, CTENEHD OKHCJICHHUS, XHMHYECKas
CBSI3b, MOIIb, MOJNSpPHAs Macca, MOJSIpHBIE 00beM, yriaepoJHBil cKelet,
GysKUMOHaNbHAS TPYHNA, pagMKal, U30MEPHs], H30MEPEI, TOMOJIOTHYECKH I
PsiA, TOMOJIOIH, YITIEBOAOPOAB], KHCIOPOA- H a30TCOASPKAIHE COCTUHEHUS,
OHOJIOTHUECKA aKTHBHBIC BEIIECTBA (YITIEROJBL, KUPHI, Oenku), MOHOMEP,
IIOAUMEDP, CTPYKTYPHOE 3BEHO, BBLICOKOMOJISKY/UIPHBIE — COSAMHEHHMS,
KPUCTAIUTNYECKAS PEUICTKA, THIIBI XMMHMUYECKHX peakiuil (OKUCIUTEIBHO-
BOCCTAHOBHTE/IBHEIE, K30~ ¥ SHAOTEPMUUECKHE, PeaKIIuH HOHHOTO 0OMeHa),
PacTBOD, 3JAEKTPOIUTH, HEANEKTPOJIHTEI, JJCKTPOIHTHYECKAs JTHCCOLUALHS,
OKHCITUTEND, BOCCTAHOBHTE/b, CKOPOCTE XMMHYECKOH peaxiiii, XHMHYECKOE
paBHOBECHE), TCOPHMM M 38KOHBl (TEOPHSA XUMHHECKOTO CTPOCHHS
opraHuvecKux BeiiecTs A.M. byriaepoBa, Teopust HIEKTPONIHTAYECKOH
nucconuanyy, nepuoxndeckiil 3akon JI.M. Menneneena, 3aK0oH coxpaHeHH s
MacChl), 3aKOHOMEPHOCTH, CHMBOIMYECKUH SI3BIK XUMMH, (DAKTOJOTHUECKIE
CBENICHMSI O CBOMCTBAX, COCTaBE, MONYyYEeHMH W OE30MMacHOM HCHOIB30BaHNH
BAXKHEHINHX HEOPraHHYECKUX M OPrasuYecKux BEIHEeCTB B OBITY H
IPaKTHYECKOHN AeATENBHOCTH YEIIOBEKA;

[1P63 - yMeTh BBIABISITE XaPaKTEPHBIE NPU3HAKH U B3aUMOCBA3b H3YYCHHBIX
NIOHATHH, MPUMEHATH COOTBETCTBYIOLHE TIOHATHS HIPH ONMCAHUHM CTPOCHUS
¥ CBOVMCTB HEOPTaHWHECKHMX W OPIaHHYECKHX BEINECTB U HX IPEBpamleHHM;
BHISBAATH  B3aWMOCBA3b  XUMHYECKHX  3HAHHM ¢ [OHATUSAMH H
[pEeACTaBICHUAMH APYIUX €CTECTBEHHOHAYYHBIX [IPEIMETOR;

[TP64 - ymeTs HCHONB30BaTh HAMMCHOBAHMSA XUMWUYECKUX COCAUHEHHH
COI03a TEOPETHYECKONM M MPHUKIAQAHOM XHMMHH H
BEIECTB  (OTUIEH, alleTHJEH,

MCKAYRAPOIHOTO

TPHBHAJIBHBIC  HA3BAHHA BAKHSHIIIHX
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rounepud, Qenon, dopManbaerHy, YKCYCHas KUCIOTa, [VIHIMH, YrapHBI#
ra3, YIVIEKHCIBIA Ta3, aMMHaK, rallieHasl H3BeCTb, HETAIICHAS W3BECTh,
OUTHEBass Cojla M JPYIHX), COCTaBISATH (OPMYJIHl HEOPraHHYECKUX H
OpPTaHHYECKUX BEMIECTR, YPABHEHHS XHMHYECKHX peakuui, oOBICHSTH UX
CMBICH; HONTBEPXKIATh XapakTepHBIC XHMHYECKHE CBOJCTBA BELIECTB
COOTBETCTRYIOIHMHU 3KCIIEPHUMEHTaMU ¥ 3allHCAME YpaBHECHUM XUMUYECKHX
peaKiui;

ITP65 -  ymers  ycraHaBnuBaTh  NPUHAIIEKHOCTH  M3YUYEHHBIX
HEOpPraHMYeCKUX W OPraHMyYecKHX BEHIECTB K ONpENeNICHHBIM KiaccaMm M
IpynnaM COeIMHEHMHM, XapaKTepU30BaTh UX COCTaB Y BaXHEHHINE CBOKNCTBA;
OIpEeNeNsITh  BHIAB  XHMMYECKHX  CBsized  (KomaleHTHas, HOHHas,
MeTaIMYecKasi, BOJAOPOHAN), THHBI KPUCTAIIMUECKUX PEHIETOK BEHIECTR;
KIacCHOHUIIMPOBATE XUMIYECKHE PEaKIlUH;

I1P66 - BrageHME OCHOBHBIMM METOMaMH HAYYHOTO IIO3HAHHS BEIIECTB U
XHMHYECKMX  sipjlenud  (HabnroneHWe,  M3MEPEeHHE,  DKCUEPUMEHT,
MOAEITHPOBAHNE);

P67 - chopMupoBaHHOCTE YMEHHH HPOBOANTH PACYETHI MO XHMHYECKUM
dopMynaM H YpaBHEHMSIM XHMHMUECKHX peakiuil ¢ HCHONB30BaHUEM
Gu3NYeCKUX RBENWYHH, XapaKTCPH3YIOUMX BEINECTRA ¢ KOJHYECTBEHHOM
CTOPOHBL: Macchl, 00beMa (HOpPMAaNbHBIC YCIOBUS) TIa30B, KOJHYECTBA
BEIECTBA; HCIOJIB30BATL CHUCTEMHBIE XUMMUECKHE 3HAHUS JUTSL DPHHSTHS
pelienuil B KOHKPETHBIX JKU3HEHHBIX CHTYaAlUsX, CBA3aHHBIX ¢ BEIISCTRAMU
N UX IPUMEHEHUEM;

[1P68 - cdopMupOBaHHOCTE YMECHWUN NHAHUPORATL M BBHIIONHATH
XUMHHECKHH DOKCIepUMEHT (TpeBpalicHUs] OpraHuyecKuX BEIEeCTB HpPH
HAIPeBaHuH, MOJIYYCHHUE HTHIIEHA M U3YYECHHE €r0 CBOMCTB, KAYeCTBEHHBIC
peaKIMy Ha anbIeTHbl, KpaxMai, YKCYCHYIO KHCIIOTY; JeHaTypaius OeIkoB
IPH HarpeBaHWHH, HBETHHIE pPeakuuy OENKOB; HPOBOAMTL PEAKIIWA HOHHOIO




o0MeHa, OTpeaensTh Cpely BOJHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIIUY Ha
cynb(ar-, kapOoHaT- M XJIOPHJI-AHHOHBI, Ha KATHOH aMMOHHS; PEILATh
DKCIIEPUMEHTATBHBIE 3agaun 1o TemaM "Merammp" u "Hemeramne!") B
COOTBETCTBHH ¢ MpaBHiIamMM TEXHUKM 0Oe30MacHOCTH IpH OOpamieHuu ¢
BEIIeCTBaMH M JabopaTopHBEIM 00OpyIOBaHHEM; IPEACTABISTE PE3YAbTaThI
XHMHYECKOrO  dKcmepumerTta B dopMme  3a0UCH  ypaBHEHHH
COOTBETCTBYIONMIUMX peakiui u (GOpPMYNIHPOBATH BHIBOJBI Ha OCHOBE 3THX
PEe3yJIBTaTOB;

[IP69 - chopMHPOBAHHOCTE  YMEHHUS
uHpopMaIHIo, MOMyYaeMyi0 M3 pasHbIX KCTOYHHKOB (CPEACTB MaccoBoi
vindopmaiuy, cerh MHTEpHET U ApyTHe);

TTPG10 - chopMUpOBAHHOCTE yMEHHH COOMIONATH TPABHIA IKOTOTMYECKH
Leneco0Opa3HOro MOBEJICHHA B OBITY M TPYAOBOH JEITENHHOCTH B HENAX
COXPAHCHHUS CBOETO 3/IOPOBbA H  OKpYXaroUeH I[IPUPOAHOH cpelbl;
YUHTHIBATE OMACHOCTh BO3JEHCTBUSI Ha XHUBBIE OPraHU3MEI OIPENEHeHHbIX
HpeleAbHON  IONyCTHMOH

aHam3upoBaTh XUMHYCCKYIO

BCIICCTR, noHuMas CMBICJI  [OKa3aTclisd

KOHUCHTPAIHU.

[TK I.1. Brmonaars
IIOArOTOBUTEIBHEIE  paloThI
[PY HPOU3BOJICTBE OCTOHHBIX

1 onanyOoUHBIX paboT

JIP32 - cHOPMHPOBAHHOCTE
MHPOBO33PEHHUSL, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BUTHI HAYKH H
OOHICCTBEHHOM TPAKTHKH, OCHOBAHHOTO Ha
KyNETYp,  CHOCOOCTBYIOLIETO

CBOETO MecTa B

Jmasnore
OCO3HAHHIO
TOJAKYJIBTYPHOM MHpE;

JIP34 - oco3panue UEHHOCTH HAy4yHOI
NESTELHOCTH, TOTOBHOCTD OCYIIECTBIISTE
IIPOEKTHYIO "
ACATCIIBHOCTE WHAUBUAYAJIBHO U B I'PYIHIC,

HeCHACNOBATCIIBCKYIO

IIPG2 - miajeTh CHCTEMOM XUMHYECKUX 3HAHMH, KOTOpAs BKIFOTACT:
OCHOBOIOJIAIAXOIIME TOHSTUS (XMMHUYCCKUH HJIEMEHT, aATOM, DIIEKTPOHHAS
060n0YKa aTtoma, s-, p-, d-3IeKTPOHHBIC OpOUTAIIM aTOMOB, HOH, MOJIEKYJIA,
BaJICHTHOCTD, DJCKTPOOTPUIATENBHOCT, CTCIEHb OKUCICHUSM, XHUMUUCCKas
CBSI3b, MOJIb, MOJISIPHAS MAacca, MOJSPHBIM 00beM, YIJIEpOJHbLIHE CKeser,
$yHKIHOHANBHAS TPYIHA, PalHKall, H30MEpHs, H30MEPhl, TOMONOTHYECKHH
PAI, TOMOJIOTH, YIVIEBOZOPOABL, KHCIOPO/I- B a30TCOACPIKAIIHE COETUHEHHS,
OHONOTMYECKH AKTUBHBIC BEINECTBa (YIJIEBOJBL, XKMpPHI, OEIKu), MOHOMED,
TOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE — COEMHEHMS,
KPHMCTAUTHYECKas PEeINeTKa, THIbI XMMHMYECKHX pPeakiyi (OKMCIUTENLHO-
BOCCTAHOBUTEILHBIC, K30~ ¥ IHAOTEPMUYCCKHE, PEaKIMH HOHHOTO 00MeHa),
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MP1 - camocrosarensHo (QOpMyIHPOBATh H

aKTyaJIu3uPOBaTh npobnemy,
paccMaTpHBAaTh €€ BCECTOPOHHE;
MP2 - ycramapnuBaTth CYIIECTBEHHBIH

TIPU3HAK HJIH OCHOBEHMS JUIS CPaBHCHHS,
Kjaccupuxanuu ¥ 0000meHs;

MP3 — onpepensrhs UeNd AEATEIHHOCTH,
3ajJaBaTh [NapaMeTpel ¥ KPUTEPHH HX
JOCTVIKCHUS

MP5  ~  BHOCHTE  KOPpPEKTHBBI B
JeATeIpHOCTh, OIEHHMBAaThb COOTBETCTBHE
pe3yJapTaTOB  LENSM, OLEHMBATL PHCKH
HOCTICACTBUHM NEATENBHOCTH;

MP7 - Bpaners HaBbIKaMH  yueOHO-
HCCIICIOBATENLCKOM '} IPOEKTHOMH
JEATCIBHOCTH,  HAaBBIKAMH  Pa3pelleHus
npodiem;

MP12 - BBIABJIATH OPUYHHHO-

CIIEICTBCHHBIE CBA3H UM aKTyalM3MpoBaTh
3a7a4y, BBIABHMIATH TUIIOTE3y €€ DEIIeHHUS,
HaXOJUTh APrYMEHTHI JIISL JIOKa3aTeIhCTRa
CBOMX YTBEPKICHUH, 3a7aBarb NapaMeTpel
U KpUTePHH PELICHHES,;

MP13 — anananuzHpOBATH NONYUYCHHBIE B XONE
pElHEeHUs 3a/lauyd Pe3ysbTarhl, KPUTHUECKH

PacTBOP, BIICKTPOJHTEI, HEINECKTPOIHTHI, JEKTPOIHTHYECKAs JUCCOIIHANHS,
OKHCIIUTENb, BOCCTAHOBUTEND, CKOPOCTh XUMHIECKON peakiiiy, XUMHYECKOE
PABHOBECHE), TEOPMM W 3aKOHBEI (TEOpHs XMMHYECKOTO  CTPOEHUS
opranpdeckux BemiectB A.M. DBytiepoBa, TeOpHsS 3IEKTPOIHTHYECKOH
JcconManyu, nepuoanueckuit zakon JI.M. Menneneesa, 3ak0H coxpaHneHus
MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYESCKHH S3bIK XUMUH, (PaKToNOrHIecKHe
CBEJICHHS O CBOMCTBEX, COCTaBe, MOJIYUSHNU U Oe30IaCHOM HCIIONB3OBaHHH
BAXKHEHIINX HEOPraHHYCCKAX ¥ OpPraHMuecKHX BeliecTs B ObITY X
NpaKTHYECKOH AeITEILHOCTH YCTIOBEKa,

[1P63 - yMeTE BBIIBIISITH XapaKTEePHBIC NPU3HAKA K B3aUMOCBI3b U3YHEHHBIX
TIOHATHI, IPUMEHITH COOTBETCTBYIOIUE TTOHATHA IIPH OIMCAHUE CTPOCHUS
U CBOMCTB HEOPraHWUECKHMX H OPFaHMYECKHX BEIIECTB M MX [pEeBpaiieHui;
BRIARJSTh  B3aUMOCBSA3b  XUMHYECKUX  3HAHUM C  JOHATHAMH H
IIPE/ICTaBICHUAMHU JIPYIHX €CTECTBEHHOHAYYHBIX PEAMETOB;

[1P64 - yMers HCHOAB30BATH HAMMCHOBAHHA XHMHUYCCKHMX COCHHUHEHMH
MEXJIYHAPOJHOTO COI03a TEOPETHYEeCKOH M NPUKIAAHON XUMHUH H
TPHBHAJBHBIE HA3BaHUS BAKHEHUIMX BEIIECTB (9THIIEH, AaUETHIEH,
rinepuH, Qenol, GopMmanbaerna, YKCyCHas KHCIOTA, IVIMIMH, yrapHbii
ra3, YrIEKHCHBH Ta3, aMMHak, raiieHas H3BeCTh, HErauieHas H3BeCTh,
IMTLEBAS COJA M JPYTUX), COCTABIATH (OpPMYJibl HEOPraHHYeCKUX ¥
OPTaHMveCKUX BEINECTB, YPABHEHHS XHMHHYECKHX peakuui, oOBACHATH UX
CMBICHI; TOJTBEKJATh XapaKTePHBIC XUMHYECKHE CBOUCTBA BeEmecTB
COOTBETCTBYIOIMMHE SKCIIEPHMEHTAMH H 3aIUCAMH YPaBHEHUN XUMUYCCKUX
peakiii;
npes - YCTaHABIHBATH

OPUHAAJICKHOCTD H3YUYCHHLIX

YMETh

OLICHUBATH 1504 JIOCTOBEPHOCTE, | HEOPIaHMYECKHX M OPraHWYeCKUX BEUIECTB K ONPEAEJICHHBIM KiaccaM M
HPOrHO3UPOBATE H3MEHEHHME B HOBHIX | TPYIIAM COCIMHEHUH, XapakTepu30BaTh HX COCTaB W BaKHEHUIMe CBOCTRA,
YCHOBHSAX; OTIpEeNeNsTh  BHIBI  XHUMHYECKMX  CBA3eH  (KOBajeHTHas, HMOHHas,
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MP31 -
HIpEeUMYINEcTBa
HHAMBHIYAITBHON paboThI;

MP32 - Brifupare TeMaTHUKy ¥ METOJIBI
COBMECTHBIX JEHCTBHII ¢ ydyeToM oOmmHx
BO3MOKHOCTEH  KaKAOTO

IIOHHMaTh ¥  HCHOJIB30BAaThH

KOMaH HOH "

HHTCPCCOB, H

YJIeHA KOJUIEKTHRA;

MP33 - ppusEMarh IEAH  COBMECTHOM
JEATENBHOCTH, OpraHM30BbLIBATH u
KOOpAWHHUPOBATh  JCHCTBHS 110 ee

HOCTHKEHHIO: COCTAaBNSTH ILIAH ACHCTBUH,
pacupefieyisiTh pONH € YH4ETOM MHEHMH
YYACTHUKOB o0cyxnarte PE3YILTATHE
COBMECTHOH paGoThr;

MP36 - KOOpAMHHPOBATH ¥ BBIIONHATH
paboty B YCHOBHSIX PEAIBHOTO,
BHPTYaIbLHOIO H KOMOHHHPOBAHHOTO
B3aBUMOJICHACTRYSA;

MP37 - OCYIHECTBIATH
CTpaTeruyeckoe ITOBEJCHHE B pa3Id4HBIX
OpOSIBNATE  TBOPHUECTBO H

TIO3UTUBHOC

CHTYaIHsIX,
BOoOOpakenye, ObITh HHALMATHBHBIM

MPS55 - npusMMaTe MOTHUBBI U apryMeHTHI
OPYrUX JHoAeH MpH aHalu3e pe3ylbTaToB
JIeSITeNILHOCTH;

MP56 - npusHaBaTh CBOE IIPaBO H IIPaBO
JAPYTHX JIIOJIEH Ha OIHOKU

METaUIHYECKast, BOJOPOAHAS), THIIHI KPUCTAIIMYECKUX PEIIETOK BEILECTB;
KIacCHQUITHPOBATh XUMHUECKHE PEaKIIUK;

[1P66 - BnazeHue OCHOBHBIMH METO/IaMM HAYYHOI'O IIO3HAHMS BEIIECTB H
XHUMIAYECKUX  sBneHWH  (HaOiiofcHHe,  M3MEpeHME,  DKCIIEPHMEHT,
MOACITHPORAHHE);

[1P67 - chopMupOBaHHOCTH YMEHHH IPOBOAUTEH PACUETHI IO XHMHYECKAM
dbopmynaM ¥ YpaBHEHMSM XHMHUECKHX peaKIMH ¢ HCIOIb30BaHHEM
bu3HYeCKUX BENHMYHH, XapakTePU3YIOUIMX BEIUECTBA € KOJMYECTREHHOM
CTOPOHBL: Macchl, O0beMa (HOPMAIbHBIC YCIOBHS) TFa3oB, KOIHYECTBA
BEMIECTBA; HCHOJIB30BATh CUCTEMHBIE XMMWYECKHE 3HAHUS JUIS IPHHATHUS
PEIIEHUHM B KOHKPETHBIX XKU3HEHHBIX CUTYallHAX, CBI3@HHBIX ¢ BEHIECTBAMH
U UX IPUMEHEHUEM;

[1P68 - cdopMHpOBAHHOCTE YMEHHH IJIAHHPOBaTH M
XVMHYECKAN SKCIEPHUMEHT (NPEBPALUEHMS OPraHM4ecKux BEIECTB INPH
HarpeBaHuy, MOJYYCHUE ITHICHA M U3YYCHHUE €ro CBOMCTB, KaueCTBEHHBIC
peaxiyy Ha anbJeTHAbL, KPaxMall, YKCYCHYIO KUCIIOTY; AeHaTypanus O6eiakos
IpY HAarpeBaHUU, LBETHBIE PEeaKiHy O€IKOB; NPOBOAUTL PEAKIMH MOHHOTO
oOMeHa, ONpeneNaTh Cpeny BOAHBIX PACTBOPOB, KAYECTBCHHBIE PEAKIIUU HA
cynbdar-, xapboHar- ¥ XJIOPHI-aHHOHBI, HAa KaTUOH aMMOHHM4; pelaTh
SKCIIEPUMEHTANbHBIE 3amadn o TeMaMm "Merampl” w "Hemeramwis") B
COOTBETCTBHM C IIpaBMjaMHM TEXHHMKHM 0€3011aCHOCTH MNpH obpamieHH# ¢
BEIECTBAMH M Ja00paTOpHBIM O00OPYAOBAHUEM; IIPECTABISTh PE3YIbTATH
XUMHYECKOro  9KCrepumeHra B dopme 3alliCH  ypaBHEHHH
COOTBETCTBYIOWIMK peakIuii W (GOpMysIHpoBaTh BBIBOALI HA OCHOBE ITHX
Pe3yIbTATOB,;

I1P69 - cdopMupOBaHHOCTE  YMEHHS
HHQOPMAIHMIO, TOJIYYAEMYIO M3 DPasHBIX UCTOYHUKOB (CPEJICTE MAacCOBOM

napopmanuy, cets UuTepHeT u Apyrue)

BBIIIOJIHATD

AHAJIM3HUPOBATE  XHMHYCCKYIO




2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IPEIMETA

2.1. O6bem ydyeOHOTO IpeaMeTa U BUbI yueOHoil paboThi

Bujg yge6Hoi padoTsl O6beM B yacax
O6rem 00pasoBaTe/bHOI IPOTpaMMb! YIeOHOT O NIpeIMeTa 72
O6a3aTebHAA Ay IUTOPHAs Harpy3Ka: 72
TEOPETUYESCKUE 3aHITHS, 44

B T.4. B OpME MPAKTHYECKOH TOATOTOBKH —

MPaKTHYECKUE 3aHATUSA, 20
B T.4. B HOpME NPaKTUUYECKON IIOTOTOBKH

8
nabopaTopHbIe 3aHATHS, 8
B T.4. B pOpMeE IPAKTHISCKOHN MOATOTOBKH 6

CamocrogTennHas paGora,
B T.4. B GOopMe NPaKTUYECKOH [TOArOTORKI

HupusuayansHblil IPOEKT —

IIpomexyTounas arrecramus:
- nuddepeHUPOBAHHBII 3aUeT 2




2.2. TemaTuueckuii Iiiad U cojiepkanmne yuedHoro npeamera

B Tom uncie

Koapl 00mux komMoeTeNHHIT B
JUYHOCTHBIX, METATIPEIMETHLIX,

Haumenosanue Copaepxanne yuebuoro matepuaia 1 Gopmbl Oonem IIPAKTH-
IpeAMETHBIX Pe3yabLTATOB,
pa3iesoB U TeM OPraHM3alUH A TeILHOCTH 00yYalouxcst B yacax yeckan
$opMHPOBAHHIO KOTOPHIX
MOATOTOBKA
cHocofeTBYeT 31eMEeHT HPOrpaMMbl
1 2 3 4 5
Pazzen 1. OcHoBBI CTPOECHHS BeleCTBA
Tema 1.1. Teopernueckoe 3aHsiTHe. ATOMHO-MOJICKYJISIPHOE YICHHE.
Ctpoenne atoMoB | CoBpemenHas MOJEIb CTPOEHHMS aroMa. JJNeKTPOHHASL
XUMHYECKHUX KoHQurypanus  aroMa. Krmaccuukaums — XHMHYECKHX ) OK 05, JIP33, MP21, MP22, MP23,
9NEMEHTOB 1 IEMEHTOB (S-, p-, d-3MeMeHTHI). BaieHTHBIE DJIEKTPOHBL MP24, T1P61, I1P62, TTP63
Opuposa BanentHocts. M30Tombl, oOCHOBHOE H  BO30YKAECHHOE
XUMHUECKOH COCTOSTHHE aroMa, THOpuAn3aiys aTOMHBIX opOuTanei.
CBA31 Teopernyeckoe 3ansaTHe. XUMHUECKAS CBA3b.
DAeKTpOHHAS nprEposa XHMHYECKOM CBSI3H.
DNeKkTpooTpHIaTenbHocTh.  KoBajieHTHast — CB#3b ee
oan pOOTp ; (oSmemm , OK 05, JIP33, MP21, MP22, MP23,
a3HOBUJHOCTH H MeEXaHu3Mbl oOpa3oBaHus (OOMEHHBIH U —
’ P MP24, TIP62, TIP63, ITPG5
JoHOpHO-axnenTopusi). Honuag cBssk. Meramngeckas
CBSI3b. Bopopoaaas CBSI3b. MexMonexyasapHsle
B3auMoaeicTBHS.
IIpaxTruecxkoe 3amarae Nel. PermcHwe mnpaxTHYCCKUX
BaEaH ’ " P 0 ) OK 04, JIP32, JIP34, MP1, MP2,
Wil Ha COCTaBJICHWE HACKTPOHHO-rpaduyeckux GpopMmyi ——
POHHO-IP et MP3, MP5, MP7, MP12, MP13, TIP62
37neMeHTOR | — 4 riepronos
Tema 1.2. Teoperuueckoe  3anaTnme. llepumoawueckas — cHcTeMa
[epunoanuecxkuil | xumuueckux sneMenton .M. Menneneena. :
P A _ OK 05, JIP33, MP21, MP22, MP23,
3akod # tabumna | llepmommyeckas cmcTema xumuveckux osinementor L. 2

J.1. Menpaeneesa

Memngeneesa. ['pynna. llepuon. [Teprognuecknii 3axoH.

MP24, 11P62, TIP63, [1P64
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Paszgen 2. XumMuiecKHe peakuum

Tema 2.1.
Tunet
XAMHYECKHX
peakuui

Teopernueckoe 3auaTHE, XUMUYCCKHE PEAKIHH.
Knaccudmkanus # THIE XUMHYECKUX PEaKiuil ¢ y4yacTHEM
HEOpraHuyecKux BemmecTB. KoJMuecTBEHHBIE OTHOLIEHHS B
XUMUH

OK 05, JIP33, MP21, MP22, MP23,
MP24, [1P61, [1P62

I[Ipakreaecxkoe 3amarue Ne2. Pemrenme 3amau Ha
KOJIMYECTBCHHBIC 3aKOHBI B XHMHUH.

PacyeTs! 10 ypaBHEHUSM XUMMUYECKHX peaknuil. Moip kax
eJIMHHIa KONHYEeCTBA BemecTBa. MonsgpHas Macca. 3aKOHbBI
COXPAHEHHSA MACChl ¥ BHEPIHH. 3aKOH ABoraapo. MoyspHsii
obpeM rtaszon. OTHocHTenpHAd IIOTHOCTHL ras3oB. Peaxuuy
KOMIDIEKCOOOpa30BaHHS €  y9acTHEM  HEOPraHM4eCcKuX
BemecTs (Ha IpUMEpe TI'MIPOKCOKOMIUIEKCOR NUHKA |
AMFOMUHHUS).

OK 04, JIP32, JiP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
I1P62, T1P63, ITP67

Tema 2.2.
DIeKTPOHTHYEC
Kast JUCCOITHAIIAS
1 HOHHBIH OOMEH.

Teopernuecxkoe 3aHATHE. TEOpHA INEKTPONUTHUECCKON
JTHCCOTIHAIIH,

Teopust INEKTPOSUTHUECKON AHCCOIMAINN. DIEKTPOIIN3.
I'maponuz cosied. 3nauenume rHApoausa B OHOJIOTHUECKHX
o0OMeHHBIX  npoiteccax.  llpuMeHeHWEe  rHHpoONH3a B
IPOMBINIIEHHOCTH.

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18, [1P62, I1P63, I1P64,
I1P65, 11P66

JlaGoparopnoe 3anstme Nel. Mccrepopamue pasiIvyHBIX
TUIIOB XHMUYECKUX PEAKIUH,

Uccnenopanue peakumil passioKeHUs, coequHeHus, obmeHa,
zamernenust. Karanutuyeckue peakiyy U HeKaTaIMTHYECKHE.

OK 02, IIK 1.1, JIP25, JIP26, JIP32,
MP21, MP24, T1P62, TIP63

KonTpoasnas pabora Nel. Crpoenne pemecrBa H
XMMHYECKHE PEaKIHH.
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Paigesn 3. Ctpoenne B ¢BOHCTBA HEOPraHHYECKHX BEUIECTB

Tema 3.1.
Knaccnpuranus,
HOMCHKJIATYpa U

CTPOCHHE
HEOPraHUYECKHX

BEILECTB

Teopernuecxoe 3ansatTue. Heopranuyeckue BemecTna.
pemmer HEOPTraHUYECKOH XHMUH, Biaumocssze
Heoprauuveckux BeniecTB. Kylaccuukanus HEOPraHHUECKUX
BemecTs. IIpocteie u croxHbIe BelecTBa. OCHOBHBIC KITACCH
CHIOMKHBIX BEIECTB (OKCH/IBI, THIPOKCHJIBI, KHCIOTHI, COJIH).
HomeHnknatypa ¥ Ha3BaHHe HEOPTaHUYECKUX BEINEeCTB UCXOIs
U3 UX XMMHUeCKOH QOpMYJIBI WM COCTaBAECHHE XMMHYCCKOH
(OpMyIBI HCXOIS U3 Ha3BAHUs BEIIECTBA IT0 MEXKAYHAPOIHOMN
WA TPHBHAIBHOH HOMEHKIATYPE.

MexmonekysipHble B3auMozaedcTBUA. KpHCTamIoruaparsL.
ArperaTHele COCTOSIHMS BeIIECTBA. KpHCTAINMYECKHE U
amMopdHble BemlecTBa. [WOBI KPHCTAJUIMYECKHX DEIICTOK
(aromHas,  MoIeKyjsgpHas, HMOHHAS,  METAJUIMYECKas).
3apucHMOcTh M3MYECKUX CBOMCTB BellecTBA OT THIA
Kpucramimgecko  pewmetku. IIpuamesl  MHOrooOpasms
BemecTB,  (COBpeMEHHBIE IIPEACTABIEHMS O  CTPOSHHH
TBEPABIX, KHUAKMX M ra3oo0pasHbBIX BeHIECTB. JKuaxue
KPHUCTAIJIBL

OK 05, JIP33, MP21, MP22, MP23,
MP24, T1P61, 11P62, [1P65

Hpaxradeckoe sadsrue Ne3, CocraBieHHE XUMHUYECKOM
(hOPMYIIBI BEIIECTBA.

OK 04, JIP32, JIP34, MP1, MP2,
MP3, MP5, MP7, MP12, MP13,
I1P62, ITP6S

Tema 3.2.
Duzuko-
XUMUYeCKHe
CcBOHCTBRA
HEOPTraHHYCCKHX
BEIECTB

Teopernueckoe 3anaTHe. MeTaluibl U HeMETaLIBL

O6mue ¢usuuyeckde ¥ XUMHYECKHE CBOMCTBA METALIOB.
Crnoco0p! nmomydesus. 3HaUCHHE METAIOB M HEMETAIOB B
OPUPOJIE H IXU3HEJACATSNBHOCTH HEIOBEKA M OPraHM3MOB,
Kopposust MeTamuros: BHABI KOPPO3MM, CIOCOOBI 3aIlHATHI
METALIOB OT KOPPO3HH.

OO0mue ¢du3nueckue W XUMHYECKHE CBOMCTBA HEMETAIIOB,

OK 02, JiP23, JIP24, MP6, MP16,
MP17, MP18, T1P61, 11P62, ITP63,
I1P64, , 11IP6S, 11P610
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Tunuumslie crodicTra MeTailior [Y- YII
rpynn.  Knaccmbukaiiis #W  HOMEHKJATypa COSOMHEHMH
HeMerainos.  KpyroBoporsl OHOT€HHBIX  HJIEMEHTOB B

Tpupoe.

Teoperudeckoe JaHsITHE, OcHoBHBIE KJIACCHE
HEOPraHUYECKUX BEMIECTB.

XUAMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHdJyecKux
BeuiecTB (OKCHIOB, THAPOKCHAOB, KHCIIOT, COJEH ® Jp.).
3aKOHOMEPHOCTH B M3MCHEHWHM CBOHCTB TPOCTHIX BEICCTB,
BOJIOPOAHBIX COETUHEHNM, BEICHIAX OKCHIOB 1

FHAPOKCHIOR,

OK 05, JIP33, MP21, MP22, MP23,
MP24, 11P63, 1IP65

IIpakTndeckoe 3amatue Ned, CocrapneHue ypaBHEHHH
XUMMYECKHX peaKIui.

Cocrapnenye ypapHEHUH XUMHYECKHX peakiMii ¢ yyacTHeM
OPOCTEIX M CHOXKHBIX HEOPraHMYECKMX BELIECTB: OKCHIOB
METAJUIOB, HEMETAJIOB ¥ aM(OTEpHBIX  3JIEMEHTOB;
HEOPraHW4YECKHX  KUCJIOT, OCHOBaHMM ¥  aM(OTepHBIX
THAPOKCHIOB, HEOPTAHWYECKHX COJICH, XapaxTepu3yIOImuX UxX
CBOMCTBA.

OK 04, JIP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MP55, MP56,
I1P62, ITP64, ITP6S

IIpaktuuyecxkoe 3ansrhe NeS, PemneHue  HOpaKtako-
OPUEHTHPOBAHHEIX 3alaHuil Ha CBOMCTBA HEOPraHHYECKHMX
BEILIECTB,

OK 02, TIK 1.1, JIP25, JIP26, JIP32,
MP21, MP24, I1P62, T1IP63, 11P64,
ITP6S5, ITP66

Jlaboparopnoe 3ausitme Ne2. Vccneposanue cBONCTB
METaUIOB ¥ HEMETAILIIOB

Uccrenosarue  QU3HIECKHX B XUMHYECKHX  CBOHCTB
META/UIOB M HEMETAJJIOB. Peliesue IKCIEPHMEHTANIbHBIX
3a/1a4 1O CBOMCTBAM XUMMYCCKHM CBOMCTBAM METaJLIOB H
HEMETAJIOB, 110 PACHO3HABAHMIO U IONYUCHHIO COCAWHEHHH
METAVIOB ¥ HEMETAIINOB.

OK 02, 1IK 1.1, JIP25, JIP26, JIP32,
MP21, MP24, TIPG3, IT1P64, TIP6S,
ITP66, I1P68
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Koutpeabnasi padora Ne 2. CpoiicTBa HEOPraHHYCCKHX
BEIECTB

Paznen 4. Ctpoenne u cBoOMCTBA OPraBNMYECKHX BEIHECTB

‘Tema 4.1.
Knaccupuranms,
CTPOCHHE U
HOMEHKJIATypa
OpPraHHYeCKHX
BEIECTB

Teopernueckoe 3ansarne. [IpeaMer oprannvyeckoit XHMUH.
Bsaumocpsi3e HEOPraHWYECKHX W OPraHWYEeCKHX BEIIeCTB.
XUMHYECKOe CTPOCHHE KaK MOPMIOK COCJMHEHHMS aTOMOB B
MOJIEKYJIE COIVIACHO MX BAIEHTHOCTH. OCHOBHBIC TOJIOKEHUNA
TEOPHH XHMHYECKOI'O CTPOEHHS OPraHHYECKHX COCAMHEHUM
AM. Dbytmnepora. VYraepogHeii CKeNeT OPraHW4eCcKon
MOJIEKYJIBl. MONEKYJISIpHBIE M CTPYKTYpHBIE (pa3BepHYThHIE,
COKpaUeHHbIe) XuMuueckue GopMysbl, 3aBUCHMOCTE CBOHCTB
BEUIECTB OT XHMUUYECKOTO CTPOCHUS MOJIEKYJI.

OK 05, JIP33, MP21, MP22, MP23,
MP24, ITP61, I1P62, ITP63

Teoperudeckoe 3ausirue. Vzomepnst B OprasuuecKoi XUMHH,
Mzomepuss 1 u3oMeEpPHI (CTPYKTYpHas, ICOMETpHYECKast (I[c-
TpaHc-pzoMeprs). KparHocts xumeraeckodl cpsiu. [lonatue o
¢ynxiponansHol  rpymne.  [lpummuner  knaccudukanim
OprasHM4ecKux coeluHeHHi. MexayHapoaHas HOMEHKIATypa 1
IPHHIIMIB] HOMEHKIIATYPhl OPFaHUIECKUX COCHHHEHHHH.

OK 05, JIP33, MP21, MP22, MP23,
MP24, [TP62, [TP63, TT1P64, IIPGS

IlpakTudeckoe 3amsre Ne6. CocraBieHHE CTPYKTYPHBIX
bOpMyT OprasuudecKux BEHICCTR.

HoMenksarypa opranaueckix COeAMHEHNH OTASNBHEBIX KJIacCcoB
(HaCHIINCHHEIE, HEHACKHIIEHHEIE 17§ apOMAaTHYECKHE
YIACBOZOPOIBL, CHHUPTHL, (DEHONBL, AJIBASTHIbL, KETOHDI,
kapbonoBele xucnoTel M Ap.) CocrapneHHe HOMHBIX H
COKPAILECHHBIX CTPYKTYPHBIX (JOPMYS OPraHHYCCKHX BEIECTB
OTHEJIBHBIX ~ KJIACCOB,  HCHOJNB3YS  HX  Ha3BaHHsS  TI0
cHcreMaTHdeckod  Homenknarype. Pacuerst  npoctedmieit
hopMyIBI OpraHHYecKOl MOJICKYJIBI, HCXO/S M3 HJIEMECHTHOIO
coctana (B %).

OK 04, JIP32, JIP34, MP1, MP2,
MP3, MP5, MP7, MP12, MP13,
I1P62, ITPG3, TIPG4, ITP6S
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Tema 4.2.
CrolicTBa
OpPTaHWYECKHX
COCAMHCHUIH

Teopernueckoe 3aaaTue. [IpeneibHbIe YIIEROAOPOIBL
I'openne merana Kaxk OJMH M3 OCHOBHBLIX UCTOUHHKOB Tellid B
OpOMBHUICHHOCTH ¥ ObiTy.  CBolicTBa  HPUPOJHBIX
yIIeBOAOPOJIOB, HAXOXICHHE B IPUPOAE H IIPHMCHCHHE
anKaHOB

OK 05, JIP33, MP21, MP22, MP23,
MP24, 11P62, [1P64, ITP6S

Teopernueckoe 3ausitue. HenpenensHpie 1 apoMaTHUECKHE
YIIIEBOJOPOLBL.

[omamepuzanus HTUICHA KAaK OCHOBHOE HAIIPaBJIECHHE €ro
HCIIONB30BaHMS, | OpeHHEe  aueTmneHa Kak  HUCTOUYHHK
BBICOKOTEMHOEPATYPHOTO MIAMEHH JUIS CBAPKU H PE3KHU
METAJUIOB;

OK 05, JIP33, MP21, MP22, MP23,
MP24, 11PG2, 11P64, T1P6S

Teoperuieckoe 3aHATHE, Kucnopoaconepxaniye
OPraHHUYCCKUE COSTHHCHHUS.

CrupThl # 1pocThie 3QUpPLL, (EHONbI, aTbAESTHAB H KETOHBI,
KapOOHOBBEIE KHMCIOTBI M KX upou3BojHBE. [lpakTHueckoe
IIPAMCHCHUE THJICHTTHKOJIS, TIHIEepUHA, Gbenona.
ITpumenenne (QopManbAeryujia, aueTaIbAeTHAa, YKCYCHOM
KHACJIOTEL. Mbiia Kak COJNH BbICHIMX KapOOHOBBIX KHCIOT.
Moionme cBo¥cTBa MEIIa;

OK 05, JIP33, MP21, MP22, MP23,
MP24, 11P62, [1P64, ITP65

Teopernueckoe 3ansiTue. A30TCOAEPIKAIHUE OPTraHUIECKHEC
COCNMHEHHUSL.
AMUHBI 1 aMHHOKHCIOTH, OEIIKH.

OK 05, JIP33, MP21, MP22, MP23,
MP24, 11P62, 11P64, TIPGS

Teoperuweckoe  3amsTme. CBoiicTBa  OpraHUYECKHX
COeMMHCHHIH.

Knaccudukaryst v 0coOCHHOCTH OPraHUYECKHX PEaKIihii.
Peaxnmonnsie nentpot. Paguxainer. Ilepsonavanbubie HOHATHS
O THIIAX ¥ MEXaHH3MaX OPTaHN4CCKUX PeaKIiuil.

OK 05, JIP33, MP21, MP22, MP23,
MP24, 11P62, 11P64

Hpaxkruyeckoe 3ausitne Ne7. Perenmne reHeTHYECKHX
HETOYEK OPraHMYeCKUX BEIECTR.
Peumienne nenoyexk HpeBpalieHAl HA TEHETHYECKYK CBSI3b

OK 04, JIP32, JIP33, MP31, MP32,
MP33, MP36, MP37, MPS55, MP56,
11P62, I1P64, I1P6S
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MEXKIY KJIACCaMH OPIaHHYEeCKHX COSAMHEHHH ¢ COCTaB/ICHUEM
Ha3BaHUN OPraHUYeCKUX COCAMHEHHH IO TPUBHAILHOW HIIH
MEIKIYHApOJHOH CHCTeMaTHIeckol HoMmeHknarype. Pemenne
PACUETHBIX 3334 [0 YPaBHEHHSM peakiuii ¢ ydacTuem
OPraHUHECKUX BELIECTR.

Jlaboparopuoe 3amsitrue N3, Ilosyuenme oTHiaeHa o
W3YYCHHE €T0 CBOHCTB
Ionyuenne s1uneHa U3 dTaHona B JNabOPATOPHH U H3YUCHHE

OK 05, OK 04, JIP33, MP21, MP22,

OPrasnyeCKHX BEINCCTB

ero GU3NYECKUX ¥ XHMMYCCKHX CBOMCTB. 2 “""“ MP23, MP24, T1P62, ITP63, 11P64,
CocrapneHue peakuuii HPHCOSHAMHEHHS H OKHMCICHHS Ha [1P65, ITP66, T1POS

upuMepe aTuiieHa. Pelienne pacueTHRIX 3a/1a4 ©

UCIIOJIB30BAHAEM IHIOTHOCTH Td30B O BOAOPOAY ¥ BO3AYXY.

Konrpoansnas pabora Ne3, CrpyxTypa ¥ CBOHCTBA 5 o

Pazgen 5. Kunernu

ECKHE H TEPMOTHHAMHYCCKHE 3AKOHOMEPHOCTH HPOTCKAHNSA

XHMHIYCCKUX peaxunﬁ

Tema 5.1.
Knnerngeckue
3aKOHOMEPHOCTH
[IPOTCKAHHS
XHMHYECKHX
peaxkiui

Teopernueckoe 3ausarue. CKOPOCTH XUMHUISCKON peakiiyH.

Xumuueckue  peakumu. Krmaccudukanmsg — XHMHYECKHX
peakumit: 1o  ¢asoBomy coctaBy  (TOMOTEHHBICE W
FeTEPOreHHBIC), [0  HUCIOJB30BAHMIO  KaTalW3aropa
(xaTanurrveckue U HekatanmrHueckue). CKOpoCTh Peakiuy,
€¢ 3aBHCHMOCTH OT pa3iUyHBIX  (AKTOPOB: IHPHPOIBI
peardpyronuxX — BEINECTB, KOHLEHTPAUUH  pPCarupyronux
BEILECTB, Temueparypsl (mpaemuno Bawt-I'odda), mromany
PEeaKIMOHHON I[OBEPXHOCTH, HANWYHMS Karanmsaropa. Ponb
KaTaIH3aTOPOB B IIPUPOAE K IIPOMBIIIUICHHOM ITPOH3BOACTEE.
JHeprusi  aKTHBAUKMKH.  AKTHBUPOBAHHBIA  KOMIDIEKC.
Katanuzatoper u xatanu3. Pons xaranusatopos B Opupose |

HPOMBHIVICHHOM IMPOHU3BOACTEE.

OK 02, jIP23, JIP24, MP6, MP16,
MP17, MP18, 11P62
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Ilpaxruueckoe 3aHaTme Ne8, Pacuersi ¢ HCHOIB30BAHHCM
npuainna Jle Hlarense

Bimsnpe pasyimuHbIX (DAKTOPOB HA W3MEHEHHE PaBHOBECHS
XMMHUYECKHX peakiii. 3akoH MeHCTBYIOUIMX MacC M KOHCTAHTA
XHMHUYECKOTO PaBHOBECHSL. Pacuerst PaBHOBECHBIX
KOHUEHTpalyH pearnpyroliyx BELIECTE M IPOAYKTOB PEaKiyii.
Pacuers1  teruoBoro  sddexra peakmum.  Haxoxjgenue
HANPAB/ICHUA CMELICHUSI PaBHOBECHS XHMHYCCKOM peakuuyl u
aHanu3 GaKTOPOB, BIMAIOMIX Ha CMEIHEHHE PABHOBCCHS.

OK 04, 11K 1.1, JIP25, JIP26, JIP32,
MP21, MP24, MP31, MP32, MP33,
MP36, MP37, MP55, MP56, ITP62

Paznen 6. lucnepcu

bIC¢ CHCTCMBIL.

Tema 6.1.
Jucnepcusie
CHCTEMEI U
(paKTopLI UX
YCTOHYHMBOCTH

Teopermueckoe samsiTme.  PacTBopenue Kak  u3HKO-
XHUMHYECKHH Iponece.
Jucnepcusie  cuctempl.  Kosuoupssle CHCTEMBL VicTHHHBIE

pacrBopel. PacTBopeHue Kak (QU3INKO-XUMHYCCKHM IpoLecc.
PactsopsL. Crocobpr TPHTOTOBIICHHUS PAcCTROPOR.
Pactsoprmocts. MaccoBasi 07 pacTBOPEHHOIO BELICCTBA.
IlpenenpHo J0IyCTHMBIE KOHIEHTPAMH U HX FCTIOJIB30BAHUC B
oneHKe  sKonorpyeckod  6esomacHocTH.  Knaccuumxanws
JUCHEPCHBIX CHCTeM 1o cocraBy. Ctpoemwe ¥ (axTopbl
YCTOMUHMBOCTH TUCIIEPCHBIX CHCTEM. PacriosnaBanie MCTHHHBIX
pacTBOpOB, KOJUIOMIHBIX pacTBOPOB #  TpyOOUCHIEPCHBIX
cucreM.  Crpoenwe wmunemuisl.  PacceuBanue cBeta IpH
HPOXOXJIEHHMH ~ CBETOBOTO  IIy4Ka  Yepe3  ONTHYECKH
HEOHOPOHYIO cpeny (3ddexra Tunans).

OK 02, JIP23, JIP24, MP6, MP16,
MP17, MP18, 11P62

Tema 6.2.
Hcenegosanne
CRBOICTB
JUUCIICPCHBIX
CHCTEM JUIS BX
HIeHTHGUKALYH

JlabopartopHoe 3ansitue Ned. [Ipurororienne pacTBOpoB
[puroroniicane pacTBOPOB 3a/1agHoH (MOJISIPHOI)
KOHLEHTPAMH (C IPaKTHKO-OPHEHTHPORAHHBIME BOIPOCAMH),
ONPEIETICHAE CPEJIBI BOJIHBIX PACTBOPOB.

OK 02, IIK 1.1, JIP25, JIP26, JIP32,
MP21, MP24, TIP62, 11P64, ITPG6,
[1P67, ITIPy8
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IlpodeccnonannHo-0pHEHTHPOBAHHOE COCPIKaAHHE {COMePKAHNE NPHKIATHOT0 MOTYJIS)

Pazgen 7. Xumus B OLITY B IPOU3BOACTBEHHOM AEHTLALHOCTH YET0BEKA

Tema 7.1. Teoperuyeckoe  3aHsitme.  Hogrelinme — AoCcTHKeHHS
Xumus B OBITY I | XUMHYECKOH HAYKH.
Ipon3BoOACTBEH- | Poyib xviMuu B o0eceueHur SKONOIHIECKOH, SJHEPTETHYSCKOM

OK 02, TIK 1.1, JIP25, JIP26, JIP32,
JIP33, MP21, MP24, MP31, MP32,

2 —
HOH 1 IuIieBodt GesonacHocTH, PasBUIMH MefunuHbL llpaBuna MP33, MP36, MP37, MP55, MP36,
JeATeALHOCTH HOYCKa M aHanu3a XuMmudyeckol uHbopmanuy U3 pasiHuHBIX [P61, I1P6Y
YenoBeKa UCTOYHHUKOR,
Hpaxruyeckoe 3apsrue No9, Cocrapienue KeifcoB Ha TeMy
;({XEIMHH B npodeccun MaCTega oﬁmef'rpomenbﬂmx pabor» ) OK 02, 1K 1.1, JIP25, JIP26, JIP32,
eficel (¢ yuetom y)lyufeﬂ HpO(beCCHOHaH}:HOI:I , , JIP33, MP21, MP24, MP31, MP32,
JesITeIBHOCTH) Ha aHAIIN?3 HHQ}OpMduriH 0 HpOHBBOILCTBeIiHOI/I MP33, MP36, MP37, MP55. MP56,
JEATeNBHOCTH YEIIOBEKA, CBA3aHHOW ¢ nepepaborkoit .
B [1P61, TIPGY
IIOJIy9CHMEM  BEINeCTB, a TakXke ¢  O3KONOrMYecKOH
6€301acHOCTEIO,
H}[{)aKTH'{ECKOC 3aHATHE .N‘QI();3 BaILEHTa‘ Ke#coB Hz; TeEMY OK 02, TIK 1.1, JIP25, JIP26, JIP32,
<<r I HMI/I'& B Ipo(eccHH MacTepa o0IIECTPORTENBHBIX pa oz*». , , JIP33, MP21, MP24, MP31, MP32,
penCTaBICHUE pesynmfwon peleHus KeHCOoB MP33, MP36, MP37, MP55, MPS6,
(BBICTYIUTIEHHE C TIpe3eHTALIHEH )
P69
Ipomexyrounas arrectanusa (MU GepeHMpPOBaHEBIN 3a9€T) 2 —
Beero: 72 14
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3. VCJIOBUS PEAJIM3AIIUMHA TPOI'PAMMBI VHEBHOI'O IIPEAMETA

3.1. MarepunanbHO-TeXHHYEeCKOe o0ecneyeHHe

s ocBoeHus mnporpammel ydeOHoro npemmera QOI16.12 Xwumua B
OBIIOY  «KDMT» wumeercs yueOHpii KaOuHeT «ECTeCTBEHHOHAyUHBIE
JUCLUATLTAHBI .

ITomermienne KaOWHETa OCHAIIEHO TUIIOBBIM O0OpPYIOBAHMEM, B TOM HHUCIE
CHeNHaTM3INPOBAaHHON  yueOHOM  Mebenpt0 M cpeAcTBaMu  O0yd4eHws,
HeOOXONMMBIMYM  TIJIA  BBITIOJTHEHUS TpeOOBaHMM K  YPOBHIO TOJATOTOBKH
o0yJaroImMXCs.

Ocnamenve yaebHoro kabunera:

—  JIOCaHOYHBIE MECTa N0 KOMUYECTBY O0YUaIOIUXCs;

— pabodee MeCTO HperoaaBarTeris;

—  TIpo(eCCHOHANBHO-OPHUEHTHPOBAHHBIC 3a/IaHUs.

JwakTHYecKe MaTepuaibl:

— METOIWYECKHE PEKOMEHIALMHA 10 BBIIOJHEHUIO TPAKTUIECKUX paboT 1o
yaeGrOMY ripenmety OO110.12 Xumus;

— KOMITUIEKT 3a[aHuil 715 IPOBEACHUSA MUCbMEHHBIX KOHTPOIBHEIX paboT;

— KOMILIEKT 3a/TaHni bk IIPOBEACHUS NTUCHEMEHHOTO
b depeHIUPOBAHHOIO 3a9eTa.

Texuudueckue cpeacTBa OOyIeHHS:

— TMEPCOHANBHBIM  KOMIBIOTEp C  JIMIEH3WOHHBIM  MPOrPaMMHBIM
obecrieueHueM;

— TIPOSKTOP C IKPAHOM.

3aubl:

bubnuoTteka, YNTaJIBHBIN 3] C BEIXOZIOM B ceTh MurepHer.

3.2. Mndopmanuonnoe o0ecnedenne peajiu3aluy NporpaMmbl
Jns peammuszaumu nporpammbl B 6ubnuoreynom donge OBITOY «KOMT»

HMEIOTCs I1e49aTHble M OJJeKTPOHHBIE 00pa3oBaTelbHble U HHOOPMALMOHHELE
peCypehl T BCIIONB30BaHUs B 00pa30BaTeNbHOM Ipoliecce.

3.2.1. OcHOBHBIE MCTOUHHUKH

1. Xvmupa: yd9eOHMK 11 cpefHero npodecCHOHANBHOro 00pazoBaHus /
10.A. JleGenes, I'H. ®anee, AM. Iomy6es, B.H. Ilanosan; mox obuiei
penaxumeii I .H. ®aneesa. — 2-e uzj., nepepad. u mon. — Mocksa: Mznarenscrso
KOpaiit, 2023. — 431 c. — (IIpodeccuonansroe obpazosanue). — ISBN 978-5-
9916-7723-3. — Tekct: anextporHei // O6paszoBarensuas ruiardopma FOpait
[caiit]. — URL: https://urait.ru/bcode/513073
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https://urait.ni/bcode/513073

2. AadunoreHosa, M.B. Xumusa: y4eOHMK M NpakTHKYM IS CpelHero
npodeccuonaibHoro obpasopanust /| V.B. AudwunHorenosa, A.B. babxos, B.A.

IlonkoB. — 2-e u3n., uchp. ¥ gon. — Mockga: Uznarenscreo Opant, 2023, —
291 ¢. — (Ilpodeccuonansroe obpazoanmme). — ISBN 978-5-534-11719-6. —
Texcr: anexrponusrit // ObpazosarensHas 1uratdopma IOpaiit [caitt]. — URL:

https://urait.ru/bcode/513807

3.2.2. JlonoaHuTeIbHbIE HCTOYHHKH

1. Xumusa. 3agaunux: ydeGHoe nocobue Ans cpefHero npoeccHoHanbHOro
obpazosanus / F0.A. JleGenes [u np.]; moxn obme# penaxumedt I'. H. ®aneena. —

Mocxksa: HMsparenscTBo  IOpant, 2023. — 236c¢c. — (Ilpodeccuonanrsroe
obpazopanue). — ISBN 978-5-9916-7786-8. — Texcr: oanexTpoHHbii //
ObpazoBaTenbHast nnardopma HOpaitt [caiiT]. —

URL: https://urait.ru/bcode/S13091

2. 3adiues, O.C. Xumust. JlabopaTopHBIH NpakTHKyM H COOPHHK 3ajady:
ygebHOe mocobme Juii  cpenHero  mpoecCHOHANBHOTO  0OpasoBanus /
O.C. 3aifieB. — MockBa:  MzgareasctBo  HOpaiir, 2023.— 202c¢.—
(ITpodeccronansuoe obpazosanue). — ISBN 978-5-9916-8746-1. — Teker:
anekTpoHHbE  //  OOpaszoBarensHas mnardpopma  IOpaiit  [caiit]. —
URL: https://urait.ru/bcode/513541

3.2.3. UnrepHeT-pecypenl
I.Emunas  xomrekumy  1udpoBbix  00pa3oBaTENBHBIX  PECYPCOB

[Dnextponnsiit pecypc] URL: http://school-collection.edu.ru/

2. Poccumiickass  snmextpouHas mkona [Onextpouusii  pecype] URL:
https://resh.edu.ru/

3. Mudoypox [Dnextponnsrii pecype] URL: https://infourok.ru/

4. Pewy EI'D. Xumus [Onexrponssii pecypc] URL: https:/chem-
ege.sdamgia.ru/
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4, KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHMSA YHYEBHOI'O

Kourpone u

pacKphIBAIOTCA — depes

IIPEAMETA
OQlLICHKa pe3y.HBTaTOB OCBOCHUA y‘le6HOFO Hpez[MeTa
AUCTATLTHHAPHBIC PEIVIALTATEL, HanpapJICHHLIC Ha

(opMrpoBanue OOIMX ¥ NPOQEeCCHOHATBHBLIX KOMIIETCHIIMHM 110 paszjieniam |
TEMaM CoJiep:KaHus y4eOHoro Marepuana.

Obmasn /
npojeccHoHATLHAS
KOMIETeHINA

Paznes / Tema

Tunsl OUEeHOYHBIX
MEPOTIPUATHH

OK 02.
COBPEMEHHBIC
TIOKMCKA,

Hcnonp3oBath
CpeacTBa
aHanm3a H
nHTepnpeTaiu  wabGOpManHR
17§ HHPOPMAIIMOHHEIE
TEXHOJIOTHH JUIS BHITTOHEHHS
3anag IpodecCHOHANBHOM
eI TeILHOCTH

Paznen 2, Tema 2.2.

Tectuposanue

Yerabiii onpoc
IIpencrasienne pe3ynpTaToB
7ab0opaTopHEIX padboT
KouTtponsras pabora

Pazaen 3, Tema 3.2,

Tectuporanue

VYerapit onpoc
Ipencrasnenue pe3ynpTaToB
IpaKTudeckux pador
Ilpencrasienye pe3yspTaToB
nabopaTtopHBIX paboT
Kountponenas pabota

Pazzen 5, Tema 5.1.

Tectupopanue

YeTHBIH onpoc
IlpencraeneHue pe3ynbTaToOB
IPaKTHICCKHX paboT

Pasmen 6, Tema 6.1., Tema 6.2.

YerHeli onpoc
Ilpencrapiesye pe3yILTATOR
1a00paTOpHBIX padoT

Pazment 7, Tema 7.1.

IMpencrapienne pe3ynsTaTos
TIpaKTHYECKHUX paboT
Keiic 3ananus

OK 04. B dexTuBHO
B3aBMOICHCTBOBATH H
paboTark B KOJUIEKTHBE W
KOMaHIe

Paznen 1, Tema 1.1.

Tecruporanue

YerHbii onpoc
IlpencraBnenue pesyapTaTos
IPaKTHIESCKUX pabot

Pasgen 2., Tema 2.1.

Tecruposanue

YerHbid onpoc
Hpencrasnenne pesyibTaros
IPaKTHYECKUX padoT

Paspen 3., Tema 3.1., Tema
3.2.

Tecrupopanue

VYerueiit onpoc
Ilpencrasnenne pe3yibTaTOR
IpaKkTHYECKux pabor
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[TpencraBnenue pe3ynpTaTOB
naboparopHsix paboT
Kontponsras pabora

Pazpmen 4., Tema 4.1., Tema
4.2.

Tectuposanue

YerHbid onpoc
IlpeacraBieHue pe3yjasTaToB
IPaKTUIECKUX padboT
[Tpencrapnenue pe3yabTATOB
7a00paToOpHBIX paboT
Kontponsras pabota

Pazgen 5., Tema 5.1.

Tectuposanue

YeTHBil onpoc
Ilpencrapiienue pe3yiabTaToB
OpPaKTUYECKUX padboT

OK 05.
YCTHYIO  H

OcymecTBiasaTh
TTHCHMEHHYIO
KOMMYHHKALHIO Ha
roCyIapCTBEHHOM SA3BIKE
Poccuiickoit Denepanuu ¢
Y4ETOM ocoOeHHOCTE]
COIMAIBHOTO W KYIBTYPHOTO

KOHTCKCTA

Pazgen I, Tema 1.2,

Tectuposanue
YeTHbIH 01Ipoc

Pazgpen 2., Tema 2.1.

Tectupopanue

YcTHEI onpoc
[IpeacraBnenne pe3ynsTaToB
NPAKTHYECKHX padoT

Pasmen 3., Tema 3.1., Tema
3.2

TectupoBanue

VernEi onpoc
Ilpencrasienne pe3ynsTaToB
OpaKTHyecKux padot
Ilpencrasnenue pe3ynsTaToB
71ab0paTopHBIX paboT
Kontponenas pabora

Paznen 4., Tema 4.1, Tema
4.2.

Tectupopanue

VYeTHerii onpoc
IIpencraBnesue pe3ynsTaroB
DpaKTUYECKHX padboT
Ilpencrasnenue pe3yiasTaToB
nabopaTopHeIX paboT
KonTponsras pabota

IIK 1.1. Brmonuste
HOArOTOBUTEIBHBIE  paboTEHl
NOpH IIPOM3BOACTBE GETOHHBIX
¥ onanybounsx paboT

Pazpen 3., Tema 3.2.

TecrapoBanne

YeTHBIH Onipoc
ITpencrarnenne pe3ynbTATOB
NIPaKTHYeCcKuX pabor
Ilpencrasnenue pe3ysnbTaTros
nabopaTtopHsix pabor
KonTtponenas pabora

Paznen 6, Tema 6.2.

Tecruposanue

YcTHBIH oTTpOC
IIpeacraBnenHve pe3yIbLTATOB
1abopaTOpHBIX paboT
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Pazgen 7, Tema 7.1.

Ipencrasnenne pes3ynabTaroB
OPAKTUHECKUX paboT
Kelic zamanus
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