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OJIOBPEHA COQ}ACOBAHO

LIMKJIOBOM METOIUYECKON KOMHUCCHEH 3aMeCTHTEND Wcropa no YIIP
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KaJIvaaMGeTOBg oM. V4

Ipotoxon Ne /

OT « J@( » 04 20251

Pabouast mporpamma ydeGHOro mpemmera Xumus pazpaboraHa Ha OCHOBE

TpeGoBaHUI:

delepalbHOro rocyNapceTBeHHOTO 00pa3oBaTeNbHOTO CTAHAApPTa CPERHEIo
ob11ero oOpazoBaHus, YTBePKICHHOTO MPUKa3oM MUHHCTePCTBa 00pa3oBaHus
u Hayku Poccuiickort ®@enepanuu ot 17 mas 2012 r. Ne 413 (manee — ®@I'OC
COO), B pemaxuum or 12.02.2025 Ne 93 «O BHeceHMHW H3MEHEHHN B
denepansHBIT TOCYNapCTBEHHBINH 00pa3oBaTeBHBIN CTAaHOAPT CPEIHEro
ob1ero obpa3oBaHus, yTBEpPKIASHHABIN pukazoMm Munncrepersa oGpazoBanus
u Hayxu Poccuiickort @enepaiyy ot 17.05.2012 Ne 413y;

(erepalnbHOro rocylapcTBeHHOro 00pa3oBaTesbHOro CTAHIapTa CPEIHEro
npodeccHoHaIBHOTO 00pa3zoBanua o creunansaocty 44.02.01 Jlowxonsroe
0bpasoearue, yTBepkIneHHOro [lpukxazoM MuHHCTEPCTBE MPOCBEINEHUS
Poccutickoit @eneparyu o1 17.08.2022 Ne 743 (ped. om 03.07.2024),
benepanpHOl 06pa3oBaTenpHON NporpamMmbel cpentero obniero obpazoBanus,
YIBEpXKAeHHOH  npukazom  Munucrepcrsa npocsenienus  Pocculickoit
Oenepanuy ot 18.05.2024 No 371;

[IPUMEPHON  mporpaMmbl  o0meolOpazoBarenbHOd  NUCHMIUIMHBL  Xumus,
onobpenHoi Ha 3acenanuu Ilemarorngyecxoro cosera ®I'BOY 1O UPIIO u
PEKOMEHIOBaHHOM ISl  peanu3alid  OCHOBHOM  mpodeccuoHabHON
obpazoaresnsrOH nporpammer CITO wa Gaze ocHoBHOTO 0611er0 00pa30BaHNS
¢ nmostydeHueM cpenHero obmero obpazosanus (I1potoxon Ne 14 ot 30 Hosbps
2022 ),

Ha ocHOBaHMM Pabodell mporpamMMBbl BOCIIUTaHUS,

C Y4ETOM TONy4aeMOl CIICIHAIbHOCTH.

Opranuzanys-pa3paboTank:
I'BIHIOY PO «Mopo3oBckuit arporrpOMBIIUIEHHEIN TEXHUKYM

Pazpaborunxu: Kosanesa Hpuna Anamonvesna
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1. OBIIASA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOM JUCHUILJINHBI

1.1. MecTo IMCUUILIMHBI B CTPYKTYpPe OCHOBHOM NMpodeccHoOHAIbHON
o0pa3oBarTe/IbHOI NMPOrpaMMBbI
OO6mieoOpa3oBaTenbHas JUCHUIUIMHA «XUMUS» SBIACTCS 00s3aTEIbHON
4yacThlo 00IIe00pa30BaTEeNbHOTO MHKIa oOpazoBaTenbHOW mporpammbl CIIO B
cootBeTcTBUM ¢ DI'OC 1o cnennanbHoctu 44.02.01 «JlomkonbHOE 0OOpa30BaHUE.

1.2. llesan u muIaHupyemble Pe3yJbTAThl OCBOCHUS JUCIHUILIHUHBI:

1.2.1. lleab 001meo0pazoBaTeIbHOM AN CIUTIIUHBI

DOpMUPOBAHUE Y CTYJICHTOB MPEACTABICHUA O XMMUYECKOM COCTABJIAIOIICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHpPAa KakK OCHOBbI TIPUHATHS PEUICHUN B
JKU3HCHHBIX W TMPOW3BOJICTBEHHBIX CHUTYallUSIX, OTBETCTBEHHOIO IIOBEICHUS B
MPUPOIHOM Cpee.

3amaun TUCUMILIUHBI:

1) chopmupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SBJICHUM B OKPY’KAIOLIEH Cpelie, HETOCTHOM HAyYHOU KapTUHBI MUPa,
B3aMMOCBSI3H U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABIISITH (DOPMYIIBl HEOPTAHUIECKUX U OPTaHUICCKUX
BCIIECTB, YPaBHEHUS XWMHUYECKHX  pEaKIHi, OOBSICHATHD WX  CMBICT,
MHTEPIIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM MPOBEACHUS MPOCTEHIINX  XUMHUYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIOACHUEM IMpaBUi 0OE€30MacHOro
oOpallieHusl ¢ BEIIeCTBAMH U JJabOpaTOPHBIM 000PYI0BAaHHUEM;

4) pa3BUTh YMEHHUS HCIOJIH30BaTh MH(DOPMAIINI0O XUMUYECKOTO XapaKTepa U3
Pa3JIMYHBIX UICTOYHHUKOB;

5) cdopmupoBaTh  yMEHHS  MPOTHO3MPOBATH  TIOCICJICTBUS  CBOCH
JEATEIbHOCTH M XWUMHUYECKHX MPUPOJHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX
ITPOIIECCOB,;

6) copMHpoBaTh TOHUMAHUE 3HAYUMOCTH JTIOCTHUKEHUN XUMHUUECKON HAyKU
Y TEXHOJIOTUH ISl pa3BUTHS COIMAIbHON U MTPOU3BOJICTBEHHOM cdep.



1.2.2. IlnaHupyembie pe3yJabTaThbl OCBOeHHsI 001Ie00pa3oBaTeJIbHOM
aucuIIMHLI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3HaueHHe TUCHUILIMHA UMEET TpU GOpMUPOBAHUU U pa3BuTuu JIP,
MP, ITP, OK u IIK.

Kon DopmynuposKka TUUHOCMHO20 pe3yibmama
JInuHOCTHOTO
pe3yJbTara

zpa.m‘bancxoe seocnumanue.

JIPrB 1 0CO3HaHMsA OOy4aroIMMUCS CBOMX KOHCTUTYLHOHHBIX IpaB U
00513aHHOCTEH, yBOKCHHS K 3aKOHY U IPABOIIOPSIKY;

JIPrB 2 MpEJCTAaBICHUs O  COLUMAJIBbHBIX HOpMax MW  IpaBUiax
MEKIIMIHOCTHBIX OTHOIIICHUM B KOJNICKTHBE;

JIPrB 3 TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IIPU
CO3/IaHUM  Y4YEOHBIX IPOEKTOB, PEIIEHUH Y4YEOHBIX H
MMO03HABaTEILHBIX 3ajady, BBITTOJIHCHUH XUMHYCSCKHX
SKCIIEPUMEHTOB;

JIPrB 4 CIIOCOOHOCTH TIOHMMaTh W TPUHUMATh MOTHBBI, HaMEPCHHS,

JIOTUKY W apryMEHTBhl IPYrUX IMpU aHAIU3€ Pa3IMYHBIX BHUJIOB
y4eOHOH JeSATENHHOCTH,

nampuomu4iecKoe eocnumanue:

JIPnB 5 LIEHHOCTHOTO OTHOLICHHWsI K HCTOPUYECKOMY H HAY4YHOMY
HaCJICIUIO OTCUYCCTBCHHOM XMMHUU,
JIPuB 6 YBOKEHHsI K TIpOLECCY TBOpYECTBA B OOJIACTH TEOpUU U

MPAKTUYECKOTO TMPHIOKEHUS XHUMHUH, OCO3HAaHUS TOr0, YTO
JaHHBbIE HAayKH €CTb pe3yjibTaT JIUTENbHBIX HaOIIOCHHUI,
KPOMOTJIUBBIX ~ AKCIIEPUMEHTAJIBHBIX TOWCKOB, TOCTOSHHOIO
TpyJa YYEHBIX U IPAKTUKOB;

JIPuB 7 WHTEpEca M T[O3HABAaTEJIbHBIX MOTHBOB B TIOJIYYCHHH U
MOCJIeIYIOIEM aHaIuze uH(pOpMaIuu 0 nepeaoBbIX
JIOCTHUKEHHSIX COBPEMEHHOW OT€YECTBEHHON XUMUH;

0yx08Ho-HpaecmeeHHOe socnumanue.

JIPmaB 8 HPABCTBEHHOI'0 CO3HAHUS, STUYECKOT0O MTOBEICHMUS;

.HPI[HB 9 CIIOCOOHOCTH OLCHUBATh CUTyalluH, CBA3aHHBIC C XUMHUYCCKUMU
SABJICHUAMHA, U IPUHUMATh OCO3HAHHBIC PCUHICHUA, OPUCHTUPYACH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

JIPmuB 10 TOTOBHOCTM OLIEHHUBATh CBOE IIOBEJACHUE M IIOCTYNKH CBOUX
TOBApUIIEC C MO3WLMI HPABCTBEHHBIX M IMPABOBBIX HOPM U C
y4E€TOM OCO3HAHMS NOCJIENCTBUN OCTYIIKOB;

(popMHUpPOBaAHUSA KYJIbTYPbI 310POBbSI:

JIPpx3 11 MMOHUMaHUS IEHHOCTEH 3I0pOBOTO M 0€30MMacHOT0 00pa3a KU3HHU,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY
(u3MYECKOMY U ICUXUYECKOMY 3/J0POBbIO;

JIP¢k3 12 coOJIt0IeHHsT TpaBul 0€30MacHOro OOpalleHus! ¢ BEIIeCTBAaMH B
OBbITY, IOBCEIHEBHOM JKHU3HU, B TPYOBOH AEATEIbHOCTH;

JIPpx3 13 MOHAMAaHUS LIEHHOCTH MPaBHIT WHAUBUIYAIbHOTO u
KOJUICKTUBHOTO  O€30MacHOr0  TOBEACHHS B  CHTYalUsX,
YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;




JIPdx3 14

OCO3HaHUS TOCHEACTBUA W HENPUATUS BPEIHBIX MPHUBBIYEK
(ynorpe06JieHus! aJIKOroisi, HAPKOTUKOB, KYpEeHUs);

mpy0ogoe gocnumanue

JIPTB 15

KOMMYHUKATUBHOU KOMIIETEHTHOCTH B y4eOHO-
HUCCIIEN0BATEILCKON OeATEIbHOCTH, OOIIECTBEHHO ITOJIE3HOM,
TBOPYECKOM M IPYTruX BUAAX JNEATEIbHOCTH;

JIPTB 16

YCTQHOBKM Ha AKTHBHOE Y4YacTHE B PEUICHUU MPAKTUYCCKUX
3a7a4 COLMAILHOW HAINPaBICHHOCTH (B paMKax CBOEH TPYIIIBL,
TEXHUKYMa);

JIPTB 17

UMHTepeca K MPAKTUYECKOMY M3Y4YEHHIO Npodeccuil pa3auyHOro
poJia, B TOM YHCJIe HA OCHOBE MPUMEHEHUS NMPEAMETHBIX 3HAaHUI
110 XMMUH;

JIPTB 18

YBaXEHUA K TPYAY, JIOJIM Tpylda W pPe3yJbTaraM TpPYyAOBOU
NeSITeNbHOCTH;  TOTOBHOCTM K  OCO3HAaHHOMY  BBIOOpPY
WHIUBUAYAJIBHOH  TpaeKTOpuM  oOpa3oBaHMUs, Oyayuieit
npodeccun U peain3alui COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C
y4€TOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHUMMHH,
MHTEPECOB M MOTpeOHOCTEH 0011ecTBa;

JKoJiocuuecKkoe socnumarnue

JIP>kB 19

9KOJIOTMYECKU IeIeCO00pPa3HOr0 OTHOMIEHHS K MPUPOJE Kak
VCTOYHHKY CYILIECTBOBAHUS JKU3HU Ha 3eMIle;

JIP>kB 20

MOHMMAaHMs INIOOAIBHOIO XapakTepa 3KOJOIMYECKHX MpoOiIeM,
BIIUSIHUS DKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IPUPOIHOMN U
COLIMAJIBHOM CPEJIbL;

JIP>kB 21

OCO3HaHMs HEOOXOIUMOCTH UCIOJIb30BaHUS JOCTHXKEHUM XUMUU
JUIsl peLIEHUs] BOIIPOCOB PAllMOHAIBHOIO IIPUPOAOIIOIB30BAHNS,

JIP>KkB 22

AKTUBHOTO  HENPUATHS  JEWCTBUM,  IPUHOCSAIIMX  Bpen
OKpY’KaIOIle TNPUPOJHOW Cpele, YMEHHUs IPOTHO3UPOBATH
HeOIaronpusITHbIE JKOJIOTUYECKHE IIOCJIEICTBUS
IPEAPUHUMAEMBIX JEHCTBUI U IPEIOTBPALATh HX;

JIP>KkB 23

HaJIN4YHA pa3BUTOr0 S5KOJIOT'MYCCKOrI0 MBIIIIJICHUS, 9KOJIOTUUECKOM
KYJIbTYpBI, OTIbITa NesITeNIbHOCTH HKOJIOTMYECKOM
HAaIIpaBJICHHOCTH, YMEHHS  pPYKOBOIACTBOBATLCI  HUMH B
MO3HABATEJIbHON, KOMMYHHUKATUBHON M COLUUAIBHON MpPaKTHKE,
CHOCO6HOCTI/I U YMCHHUS AKTUBHO IIPOTHUBOCTOATH HACOJIOTHMHU
xemoobuu;

UEHHOCmMU HAY4YHO020 NO3HAHUAZ

JIPuno 24

MHUPOBO33PEHHUsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

JIPum 25

MOHUMAaHMs CieUM(UKN XUMUAU KaK HaAyKH, OCO3HAHUS €€ poJid B
(hOopMHPOBAHUU PAIIMOHATBHOI'O HAYYHOTO MBIIIEHUS, CO3JaHUN
[IEJIOCTHOTO TPEACTaBICHUs 00 OKpYyXKarollleM MHpe Kak o
€AUHCTBE MPUPOABI M YEJIOBEKa, B TO3HAHWU NPHUPOJHBIX
3aKOHOMEPHOCTEN U peIIeHUH TPOOIeM COXPaHEHHsI TPHUPOTHOTO
paBHOBECHSI;

JIPum 26

yOeXIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUH Ul COBPEMEHHOU
HMBWIA3AMU. B €€ TyMaHUCTUYECKOM HAIpPAaBICHHOCTH U
BaXHOH pOJIM B CO3/ITaHUM HOBOM 0a3bl MaTepUaNbHOM KYIbTYpHI,
B pEIICHUH TJIOOAIBHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHS
4eJI0BEYECTBA - CHIPbEBOM, DJHEPreTUYECKOW, IHUINEBONH U
9KOJIOTMUECKON  0€30MacHOCTH, B  Pa3BUTUU  MEAMIIMHBI,




o0ecreyeHnr YyCJIOBUI YCHENIHOTO TpyAa M SKOJIOTHYECKH
KOM(OPTHOM KU3HU KAKIOT0 YjeHa O0IIeCcTBa,

JIPuno 27

€CTECTBEHHO-HAyYHON TI'PAMOTHOCTU: TOHMMAHMUS CYIIHOCTH
METOZOB II03HAHUSA, HUCIOJB3YEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCIIOJIb30BaTh MOJMy4YaeMble 3HAHUA JUISl aHATIU3a U
OOBSICHEHUS ABJICHUN OKPYXKAIOLIEro MUPAa M MPOHCXOIAIINX B
HEM M3MEHEHMH, YMEHHS JieJlaTh 000CHOBaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAay4HbIX (PAKTOB M MMEIOLIMXCS JaHHBIX C IIEJIbI0
ITOJIy4E€HUS JOCTOBEPHBIX BBIBOJIOB;

JIPHI 28

CIIOCOOHOCTH  CaMOCTOSTENBHO HCIIOJIb30BaTh XHUMHYECKHE
S3HAaHUA 4  pCIICHUA HpO6HeM B PCAIbHBIX JKWU3HCHHBIX
CUTYyaluAX;

JIPuo 29

HHTEPCCA K IMTO3HAHUIO, HCCJIEIOBATEIbLCKOM JACATCIIBHOCTH,

JIPuo 30

TOTOBHOCTU U CHOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BAHUIO U
caM000pa3oBaHMIO0, K aKTUBHOMY IOJIyYE€HUIO HOBBIX 3HAHHUH IO
XUMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTIMU;

JIPum 31

UHTEpeca K OCOOCHHOCTSIM TpyJa B pasauyHbIX chepax
po(hecCHOHATLHOM IS TCIILHOCTH.

Kox
MeTanpeamMmeTHoro
pe3yJbTara

Dopmynuposka memanpeomMemHozo pe3yiomama

MP 1

3HaYMMble 1 (POPMHUPOBAHUS MHUPOBO33PEHHS O0YYarOIIUXCS
MEKIHUCIUTITMHAPHBIC (MeXITpeIMeTHBIC) oO0IIeHayYHBIE
MOHATHS, OTPAXKAIOIIHNE I[EIOCTHOCTh HAYYHOW KapTUHBI MHpa U
crienuQuKy METOJIOB ITO3HAHMUS, UCIIOIB3yEMbIX B €CTECTBEHHBIX
Haykax (Marepus, BEIIECTBO, OSHEPTHs, SBIECHHE, TPOILECC,
cucTeMa, Hay4YHBIH (aKT, MPUHINII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, MHCCIIeI0OBaHUE, HAONIOJEHUue, U3MEpEHue,
9KCIIEPUMEHT U JPYyTHe);

MP 2

YHHUBEpCAJIbHbIE y4eOHBbIE AEUCTBUS (IMO3HABATEIBLHBIC,
KOMMYHUKaTUBHbIE, PEryJISATHBHbIE), 00eCIeunBarole
¢dopmupoBaHue  (PYHKUHMOHAIBHOW TI'PaMOTHOCTH U
COLIMAJILHOM KOMITIETEHIIMU 00YYarOIINXCS;

MP 3

CHOCOOHOCTh O0YYaroIIMXCsl HCIOJIb30BaTh OCBOCHHBIE
MEXIUCUUILIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W
YHHMBEpCaJbHbIe y4yeOHbIe ACWCTBUS B O3HABATEIHHON U
COLMAJIBHOW MPAKTHUKE.

Kon
IIpeamerHoro
pe3yJbTara

Dopmynuposka npeomemnozo pe3yivmama

ImP 1

Oprannyeckasi XuMHs:

c(OPMUPOBAHHOCTh TMPEACTABICHUN: O MeCTe M 3HAYCHUHU
OpPraHMYECKON XMMHUM B CUCTEME €CTECTBEHHBIX HayK U €€ poyu
B o0ecreueHuu yCTOfI‘II/IBOFO pasBUTHA YCIOBCUECTBA B
peleHnH MpoodIeM 3KOIOTUYECKOM, SHEPreTUYECKOM U MUIIEBOM
6630HaCHOCTI/I, B pa3BUTHUU MCIHUIWHBI, CO3JaHWUHW HOBBIX
MaTepHajioB, HOBBIX HCTOYHMKOB D3HEPruM, B 0OecreueHHH
palMOHAJIBbHOTO  MPHUPOOIONIb30BaHUS, B  (OPMUPOBAHUU
MHUpPOBO33pPEHUSI M OOLIeH KynbTyphl 4YeloBeKa, a TaKxke
9KOJIOTUYECKU OOOCHOBAHHOI'O OTHOILEHHS K CBOEMY 3JJ0POBBIO




Y IPUPOJHOM Cpene;

I1P 2

BJIaJICHHE CUCTEMOM XMMHUYECKMX 3HAaHWUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJararoniue IOHATUA - XUMHUYECKUH JJICMCHT, aToM,
SIpO M DIEKTPOHHas 00ONoYka aroma, S-, p-, d-aToMHBIE
opOuUTanu, OCHOBHOE U BO30YXKIEHHOE COCTOSHHUS aToMa,
ruOpuau3anyss  aTOMHBIX — opOWTasnel, HWOH, MOJIEKyJa,
BAJICHTHOCTD, JJICKTPOOTPULATCIIBHOCTb, CTCIICHL OKUCIICHUA,
XMUMHYECKas CBsI3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIM 00BEM,
YIIEpOAHBIM  CKeJeT, (yHKUMOHAlbHAs TIpylma, paauKa,
CTpYKTypHBle  (hopMynbl  (pa3BEPHYThHIE,  COKpallEHHBIE,
CKEJIETHBIE), H30MEpUsl CTPYKTYpHasi M MPOCTPaHCTBEHHAas
(reomeTpuveckas), ©30Mepbl, TOMOJIOTHYECKHI PsiJl, TOMOJIOTH,
YTJIEBOJIOPOABI, KUCIOPOA- M a30TCOAEPIKAIUe OPraHUYECKHe
COCIMHEHUS, MOHOMEp, IMOJMMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIAPHBIC COCAMHCHHA,

ImpP 3

Teopuu, 3aKoHbl (mepuoamueckuit 3axkoH .M. Menneneesa,
TEOpUsl CTPOECHMs opraHnyeckux Bemects A.M. byrneposa,
3aKOH COXPAaHEHHMs MacChl BELIECTB, 3aKOH COXPAaHEHUS U
MPEBpPALICHUs]  3HEPIMM  NpPU  XUMHYECKHX  PEAKIHIX),
3aKOHOMEPHOCTH, CUMBOJIMYECKU I A3BIK XUMUH,
MHPOBO33PEHUYECKHNE 3HAHHUs, JIEKAIIME B OCHOBE ITOHUMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKHUX SIBJICHUU;

ITP 4

NpPEJCTaBICHUS O MeXaHU3MaX XHMHYECKHX  PEaKIHi,
TEPMOJUHAMUYECKUX MU KUHETHYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKAHUsS, O B3aUMHOM BJIMSIHUM aTOMOB WM TPYIIII aTOMOB B
MOJICKYJIaX  (MHAYKTHBHBIH W ME30MEpHBIA  3(PEKTHI,
opueHnTauTsl | u Il pona);

IIP S

(aKTOJIOTHYECKUE CBEIICHHSI O CBOWCTBAX, COCTaBE, IMOJYUYCHHH
u 0e30MacHOM WCMOJIb30BAHUM BAXHEHIINX OPraHUYECKHX
BEIIECTB B OBITY W TPAKTUYECKOH JEATEIILHOCTH YeIOBEKa,
06H_II/IX HAayYYHBIX TPHHOUIIAX XUMHUYCCKOI'0 IMPOM3BOACTBA (Ha
puMepe MPOU3BOJICTBA METAHOJIA, MepepadOTKu HEDTH);

ITP 6

c(OPMHPOBAHHOCTh YMEHHUH: BBISBIIATH XapaKTEpHbIC MPU3HAKH
MIOHATHM, YCTAaHAaBIWBAaTh HUX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOILME IIOHATHS IIPU OIIMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHWYECKHUX COETMHEHMI;

P 7

Cc(OPMHPOBAHHOCTh  YMEHHH: HCIONb30BaTh XUMHUYECKYIO
CHUMBOJIUKY JUIsl COCTaBJIEHUS MOJIEKYJSIPHBIX U CTPYKTYpPHBIX
(pa3BEPHYTHIX, COKPAUIEHHBIX W  CKEJETHBIX)  (opMyI
OpPraHUYECKUX BEILECTB;

ITP 8

COCTaBJIATh YPABHEHUSI XMMHUYECKUX PEAKLMU U PaCKpbIBaTh UX
CYIIIHOCTb: OKHCIINTENHFHO-BOCCTAHOBHUTEIILHBIX peakuuii
MOCPEACTBOM  COCTaBIICHHUsSI JJIEKTPOHHOTO OallaHca JTHX
peakmuii, peakiuii MOHHOTO OOMEeHa IyTEM COCTaBIECHUS HX
MOJIHBIX M COKPAIEHHBIX HOHHBIX YPaBHEHU;

ITP 9

W3TOTaBIMBATh MOJENIN MOJIEKYJ OPraHMYECKUX BELECTB MAJIs
WUTIOCTPAIlMM ~ UX  XUMHYECKOTO W  MPOCTPAHCTBEHHOTO
CTPOEHHS;

ITP 10

c(hOpMHUPOBAHHOCTh YMEHHUH: YCTAHABIMBATh MPUHAIJIC)KHOCTh
M3YYEHHBIX OPTaHUYECKUX BEIIECTB M0 UX COCTaBY M CTPOCHHIO
K OIpeneiICHHOMY KJIAcCy/TpYINe COSAMHCHUU, IaBaTh UM
Ha3BaHUsA 10 cuctematudeckoii HomeHkmarype (IIIPAC) u




HpI/IBOI[I/ITI) TpI/IBI/IaJ'II)HI)Ie Ha3BaHUA JJIS OTACJIBbHBIX
MIpPEe/ICTaBUTENIe OPraHMYECKUX BELIECTB (ITHIICH, AalleTHJICH,
TOJNYOJ, TJIMIICPUH, STUJICHTIUKOIb, ¢eHos, (opMaibaerus,
arleTanpleru], AaleToH, MYypaBbHHAs KHUCIOTa, YKCYCHas
KHCJI0Ta, CTEapUHOBAsA, OJIEMHOBAs, NMAJIbMUTUHOBAs KHUCIOTHI,
TNIMLWH, allaHWuH, MalbTo3a, (pyKTO3a, aHWJINH, TUBWUHUI,
M30IPEH, XJIOPOTIPEH, CTUPOJI U IPYTHE);

ITP 11

C(I)OpMI/IpOBaHHOCTL YMCHHA OHNpCACIIATL BHI XHUMHUYECKOH
CBiA3HM B OPraHUYCCKHUX COCAMHCHUAX (KOBaJ'IeHTHafl N HOHHAasi
CB3b, O- U A-CBA3b, BOAOPOJAHAA CBH3L);

ImP 12

C(bOpMI/IpOBaHHOCTL YMCHUA MNPUMCHATH IIOJOXKCHUA TCOPUH
CTPOCHUA OPraHUYCCKUX BCIICCTB A M. By'TJ'IepOBa JJIA
OOBSICHEHHS 3aBUCHMOCTH CBOMCTB BC€IICCTB OT HMX COCTaBa U
CTPOCHU,

ITP 13

cOpPMUPOBAHHOCTh ~ yYMEHHUH  XapaKTepu3oBaTh  COCTaB,
CTpoeHHe, (PU3NYECKUE U XUMHYECKHE CBOWCTBA THUIMYHBIX
MIpe/ICTaBUTENEH Pa3IMYHBbIX KJIACCOB OPraHUYECKHX BEIIECTB:
QJIKaHOB, IMKJIOAJIKAHOB, QJIKEHOB, aJKaJUeHOB, aJKWHOB,
apoOMaTUYECKUX  YIJIEBOJOPOJOB,  CIHUPTOB,  AJIbJIETHJIOB,
KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOXKHBIX 3(HUPOB,
KUPOB, HUTPOCOEAMHEHUNH M aMMHOB, aMMHOKHCJIOT, OEJIKOB,
yIJI€BOJIOB (MOHO-, JAHU- U TOJHCAXapHIoB), WUIUIIOCTPUPOBATH
TE€HETUYECKYIO CBSI3b MEXAy  HUMH YpaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUYECKHX pEaKUUid C HUCHOJIb30BAHUEM

CTPYKTYPHBIX (OPMYII;

ITP 14

C(OPMHUPOBAHHOCTh YMEHMS MOATBEP)KIaTh Ha KOHKPETHBIX
pUMEpax XapakTep 3aBHCUMOCTH PEAKLIMOHHOW CHOCOOHOCTH
OpPraHMYECKUX COCIMHEHUN OT KPaTHOCTH U THUIIA KOBAJIECHTHON
CBS3M (a- W JI-CBA3M), B3aUMHOI'O BJIMSHUS aTOMOB WU TIPyII
aTOMOB B MOJICKYJIaX;

ITP 15

cOPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHHKHU
YTJIEBOJIOPOIHOTO ChIpbsi (HE(DTh, MPUPOIHBINA Ta3, Yrojb),
CHOoCcOOBI ero mepepaboTKH ¥ TPAKTUYECKOE TMPUMEHEHUE
MIPOJIYKTOB MepepabOTKH;

ITP 16

chOpPMUPOBAHHOCTh ~ BIIAJICHUS ~ CHCTEMOW  3HAHHA O
€CTECTBEHHO-HAyYHBIX METOJAaX TO3HAHUS - HaOII0ICHNH,
W3MEPEHUH, MOJIECIUPOBAHUHU, DIKCIIEPUMEHTE (pealbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSTH STH 3HAHWS,

ImP 17

C(OPMHPOBAHHOCTh YMCHHS MPUMCHSATH OCHOBHBIC OIEpAIUH
MBICTUTEIBHON JCATEIbHOCTH - aHAIM3 W CHHTE3, CPaBHEHHE,
0000IIeHNe,  CUCTEMATH3aIMIO,  BBIABICHUE  IPUYMHHO-
CIIC/ICTBEHHBIX CBSI3€H - JUISI W3Yy4CHHs] CBOWCTB BEIIECTB W
XUMHAYECKHX PEaKITHii;

ITP 18

C(pOpMI/IpOBaHHOCTB yMeHHfII BBISABJIIATH B3aMOCBA3b
XUMHYCCKHUX 3HAHUM C ITOHATHUIMH U MNpCaACTABICHUAMU APYTrUux
CCTCCTBCHHO-HAYYHbIX MNPCAMCTOB IJId 0oJiee OCO3HAHHOI'O
IIOHUMaHusA CYHIHOCTH MAaTCpuajibHOro CIAWMHCTBA MHpa,
ucnojib3zoeamsb CUCTCMHBIC 3HAHHUA I10 OpFaHquCKOﬁ XUMHNHU
JUIA OOBSACHCHHS H IMPOrHO3UpOBaAHUA HBHGHI/IfI, UMCIHOIIUX
CCTCCTBCHHO-HAYYHYIO ITPUPOAY,

I1P 19

cOPMUPOBAHHOCTh ~ YMEHUH: TPOBOAMTH  PACU€Thl IO
XUMHUYECKUM (popMysiaM U YpaBHEHHSIM XUMHUYECKUX PEaKlui ¢




WCIIOb30BaHUEeM (U3HUECKUX BEIUMYHH (Macca, 0ObEM rasos,
KOJMYECTBO BEIIECTBA), XapaKTePU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHONM  CTOPOHBI:  PAacy€Tbl IO  HAXOXKJICHUIO
XUMHYECKON (OpMyIbl BEUIECTBA IO HM3BECTHBIM MAacCCOBBIM
O0JIAM XUMHUYCCKUX 3JIEMEHTOB, HpO}IyKTaM CFOpaHI/IH,
TJIOTHOCTHU Ta3000pa3HbBIX BEIIECTB;

IIP 20

c(hOpMHUPOBAHHOCTh YMEHHI: MMPOTHO3UPOBAThH, AHATM3UPOBATH
M OICHMBATh C TMO3ULUNA HKOJOTMYECKOH Oe3omacHoCTH
MOCJIE/ICTBUSI OBITOBOM W TPOW3BOJCTBEHHON JCSATEIHHOCTH
YeloBeKa, CBA3aHHON ¢ mepepaboTKOi BElIecTB, UCIOIb30BaTh
MOJyYEHHBIE 3HAHUS JUIsl TPUHITHS TPAMOTHBIX PEIICHUM
po0JIeM B CUTYaIUSX, CBSI3aHHBIX C XUMUEH;

ITP 21

c(OPMHPOBAHHOCTh YMEHHIA: CAMOCTOSITENILHO TUIAHHPOBATH M
MPOBOAUTh XUMHUYECKUN IKCHIEPUMEHT (MOyUYEeHUE U U3yUEHUE
CBOMCTB OpraHMYEeCKHUX BEILECTB, KaYECTBEHHbIC pEaKIUU
YIJI€BOJIOPOIOB Pa3IMYHbIX KJIACCOB M KUCIOPOJCOIAEPKAIINX
OpPraHMYECKUX BEIIECTB, PEIICHUE AKCIEPUMEHTAIbHBIX 3a7au
M0 PACMO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJNIOJCHHUEM
npaBua  OezomacHOro  oOpamieHHsi C  BEIIECTBaMHU |
nabopaTtopHbIM  o0opynoBaHueM,  (GopMyIHpOBaTH  IIElNb
WCCIICIOBAHMSI, IPEACTABIIATh B PA3IMYHON (hopMe pe3ynbTaThl
JKCIIEPUMEHTA, aHAIU3UPOBATH u OILICHUBATh 170'¢
JIOCTOBEPHOCTb;

ITP 22

Cc(OPMHUPOBAHHOCTb yMEHUI: COOMIOJAaTh IpaBUia 3KOJOTMUYECKH
11eJ1ec000pa3HOro MOBEACHHUS B OBITY W TPYAOBOH JAEATEIBHOCTH B
LEJISIX COXPAHEHMsI CBOETO 310POBbs, OKPYXKAIOIIEH IPUPOAHON CPEbl
U JOCTHKEHHUSI €€ YCTOMYMBOIO pa3BUTHUS;

ITP 23

OCO3HaBaTh OMNACHOCTh TOKCHYECKOTO JCHCTBUS Ha >KUBBIC
OpraHu3Mbl OINpPEACIEHHBIX OPraHUYECKUX BELIECTB, MOHUMAs
cmbic nokazarens I1J1K;

ITP 24

AHAJIU3UPOBATH HGHCCOO6p8.3HOCTB NPUMCHCHUSA OPraHUYCCKUX
BCIICCTB B IPOMBIINIJICHHOCTH H B 6BITy C TOYKH 3pCHHUA
COOTHOHICHUSA PUCK-TI0JIb3A,

ITP 25

c(OpMHUPOBAHHOCTh YMCHMM: OCYILIECTBIIATh
LIEJICHANPABICHHBIA MOMCK XHUMHUYECKOH HH(pOpManuu B
pa3IMyYHBIX  HMCTOYHMKAX (HayyHas U  yueOHO-Hay4dHas
JIUTeparypa, CpeicTBa MaccoBoil mH(popmauuu, MHTEpHET M
pyrue), KPUTHYECKH aHaJIM3UPOBATh XUMHYECKYIO
uHpopmanuio, mnepepadaTbiBaTh €€ M HCIOJIB30BaThb B
COOTBETCTBHH C IMOCTABJICHHON y4eOHOM 3aaueid.

ITP 26

OO0mas 1 HeOpraHu4ecKast XUMHUS .

c(OPMUPOBAHHOCTh MPEACTABICHUI: O MaTepuaibHOM €IUHCTBE
MHUpa, 3aKOHOMEPHOCTSIX M TI03HABAEMOCTH SIBJICHUN IPHPOJIBI, O
MCCTC U 3HAYCHUN XUMHUH B CUCTEMEC €CTCCTBCHHBIX HAYK U eé pojin B
o0ecreyeHn yCTOWYMBOIO  Pa3BUTHsS, B PELICHUH MpodiemM
9KOJIOTUYECKOH, DHEPreTHYECKOM W THUIICBOM 0€30MacHOCTH, B
pPa3sBUTHUM  MEIUIMHBI, CO3JaHMM HOBBIX MAaTEepHaJIOB, HOBBIX
HCTOYHHUKOB SHEpruu, B obecrieyeHnn PaLMOHAJIBHOTO
MPUPOJIONIONB30BaHNSA, B (OPMHPOBAHUM MHPOBO33pPEHUS M 0OILIEei
KyIbTYpbl 4YEJIOBEKa, a TaKXe OKOJOTMYeCKH OO0OCHOBAaHHOTO
OTHOIICHUS K CBOEMY 3JI0POBBIO U MIPUPOJIHOM cpefie;

I1P 27

C(bOpMI/IpOBaHHOCTL BJIaACHUA CHCTEMOH XMMHYCSCKHX 3HaHHI>i,




KOTOpasi ~ BKJIIOYAET:  OCHOBOIIOJIAraloIlMe  TOHATUS -
XUMHYECKHH  2JEMEHT, aToM, sApO  aroma, H30TOIBI,
ANIEKTPOHHAsE 000Ji0YKa aToma, S-, p-, O-aroMHbIe OpOHTaNH,
OCHOBHOE U BO30YXJEHHOE COCTOSHHUS aTOMa, T'MOpHIU3aIHs
aTOMHBIX ~ opOWTaned, HOH, MOJIEKyJa, BaJEHTHOCTb,
NEKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCIEHUS, XMMHUECKas
CBS3b (KOBaJIEHTHasl, MOHHAs, MeTaJJIMYecKas, BOJOpOJHAas),
KpUCTAJIIINYECKasl pel€Tka, XUMHYECKas peaklus, pacTBOp,
AJEKTPOJIUTHI, HERJIEKTPOJIUTHI, AIIEKTPOJINTUUECKAs
Jaucconuanys, CTETECHb JUCCOLMAINH, BOJOPOJHBIN
MOKa3aTelb, OKUCIUTENh, BOCCTAHOBHUTENb, TEIJIOBOH 3¢ (deKT
XUMHMYECKON peakluu, CKOPOCTh XUMHUYECKOH pEeakluu,
XMMHUYECKOE pPaBHOBECHE;

ITP 28

TEOPUH U 3aKOHBI (TEOpHs SJIEKTPOJUTHUUYECKON AHUCCOLUAINH,
nepuonnueckuil 3akoH J[.MI. MeHnneneeBa, 3aKOH COXpPaHEHHUs
Macchl BEILECTB, 3aKOH COXPAHEHMsI M NPEBpAlllEHUs 3HEPTUU
npu XHUMHUYCCKHUX PCAKIUAX, 3aKOH IIOCTOAHCTBA COCTaBa
BEIIECTB, 3aKOH JEHCTBYIOUIMX MacC), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHI  SI3BIK XUMHHU, MHPOBO33PCHUYCCKHUEC 3HAHMA,
JeKallie B OCHOBE NMOHMMAHUS NMPUYUHHOCTH M CUCTEMHOCTH
XUMHNYCCKHUX SIBJICHI/II\/JI; COBPCMCHHBIC MpeaACTaBJICHUA (¢}
CTPOCHUHU BeIIeCTBAa HAa ATOMHOM, HOHHO-MOJIEKYJISPHOM U
HAJMOJIEKYJISIPHOM YPOBHSIX;

ITP 29

npeaACTaBJICHHUA (6] MCXaHU3Max XUMHNYCCKHX peaKHHﬁ,
TCPMOANHAMUYCCKUX W KHHCTHYCCKHUX 3adKOHOMCPHOCTAX HX
IIPOTCKaHUusA, O XHMHYECKOM PaBHOBECHH, pacCTBOpax U
AUCIHCPCHBIX CUCTEMAX,

ITP 30

(baKTOJ'IOFI/ILICCKI/IC CBCACHMHA O CBOﬁCTBaX, COCTaBC, IMOJYYCHUHU
1 0e30IMacHOM HCIIOIb30BAHUN Ba)KHEHIITHX HCOPTaHUYCCKUX
BCIICCTB B 6I>ITy n HpaKTH‘leCKOﬁ JCATCIIBHOCTH YCJIOBCKA,
06H_[I/IX HAYYHBIX MIPUHIUIIAX XUMHWYCCKOI'O MPONU3BOACTBA,

ITP 31

Cc(OPMHUPOBAHHOCTb YMEHUI: BBIABIATH XapAKTEPHbIE IPU3HAKU
MIOHATUM, YCTAHABJIMBATbL HUX B3aUMOCBS3b, HCIIOIb30BAThH
COOTBETCTBYIOIIME TOHATUSA IIPU ONMCAHWHM HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLICHUI;

IIP 31

c(OPMUPOBAHHOCTh YMEHUS UCIIOJIH30BATh XUMHYECKYIO
CUMBOIIMKY JJIsi COCTaBlIeHUs (DOpPMYN BEIIECTB W ypaBHEHUM
XUMHYECKHX pPEaKIHi, CHCTEeMAaTHYCCKYI0 HOMEHKJIATYPY
(IJUPAC) u TpuBHaibHbIC HA3BaHUS OT/ICIBHBIX BEIIECTB;

ITP 32

c(OpPMUPOBAHHOCTh YMEHHUS OIpENesTh BAJIEHTHOCTh U
CTCTICHb OKHUCJICHUS XMUMHYECKUX DSJIEMEHTOB B COCAMHCHHUSIX,
BH/JI XUMHUYCCKOH CBsI3H (KOBAJICHTHASI, HOHHAS, METAJUTHUCCKAS,
BOJOPOJHAS), THI KPUCTAJUIMUECKON pEIIETKH KOHKPETHOTO
BEIIIECTBA;

ITP 33

c(hOPMHUPOBAHHOCTh YMEHHS OOBACHATH 3aBUCHMOCTH CBOICTB
BCIIIECCTB OT BHUaA XUMHUYECKOU CBSI3U U THUIIA KpHCT&J’IJ’IH’—IGCKOﬁ
peméTkr, OOMEHHBIH M JOHOPHO-AKIENTOPHBIA MEXaHU3MBI
00pa3oBaHMs KOBAJCHTHOU CBSI3H,

ITP 34

c(hOpMUPOBAHHOCTD YMEHUU: KJIacCU(UITUPOBATH:
HEOpraHWYECKHEe BEIIeCTBA IO HX COCTaBy, XUMHUYECKHE
peakuuu TO pPa3IMYHBIM TpHU3HAKaM (YUCITy H  COCTaBYy
pearupyoomux BeHIeCTB, TerioBoMy dddexty peakuuu,




W3MEHEHUIO CTENEeHEeH OKHUCIIEHUS HIIEMEHTOB, OOpaTUMOCTH,
YYaCTHIO KaTallu3aTopa U JApyTrue);

ITP 35

CaMOCTOSITENIbHO ~ BBIOMpAaTh OCHOBaHHUS UM KPUTEpUU IS
KJIacCU()MKALMU M3YYaeMBIX BEIIECTB U XUMUYECKUX PEAKIINH;

IIP 36

c(hOpMUPOBAHHOCTH YMEHHUS pacKpbIBaTh CMBICH
nepuoanyeckoro 3akoHa JI.1. Menneneesa u 1eMOHCTPUPOBATh
ero CHUCTEMaTU3UPYIOIILYIO, O0OBSICHUTEIIbHYIO Hu
MIPOTHOCTUYECKYIO (DYHKIINH;

1P 37

cOpPMUPOBAHHOCTh ~ YMEHMI:  XapakTepu3oBaThb  3JIEKTPOHHOE
CTPOCHHE AaTOMOB M HOHOB XHUMHYECKHX DJIEMEHTOB IIE€PBOroO-
yeTBépTOoro nepuonos llepumommueckoin cucrems! .M. Menneneena,
WCIIONB3Ysl TOHATUS «IHEPreTUYECKUE YPOBHH», «IHEPreTUUYECKUE
NOJYpOBHMY», «S-, p-, O-atoMHBIC OpOUTaIM», «OCHOBHOE W
BO30Y>KIEHHOE YHEPTeTUUECKUE COCTOSIHUS aTOMay;

OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XHMHUYECKHUX
JIEMEHTOB M MX COEAUHEHMM II0 NEpUojaM M TIpynnam
ITepuonnueckoit cucremsl J.M. MengeneeBa, BaJeHTHBIE
BO3MOKHOCTHM aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS HX
AJIEKTPOHHBIX 000JIOYEK;

ITP 38

cOpPMUPOBAHHOCTh yMEHHUMN: XapaKTepu30BaTh (OMHCHIBATH)
o0mIre XUMHYECKHE CBOMCTBA BEIISCTB PA3IUYHBIX KIIACCOB,
MOATBEPK/IaTh CYIIECTBOBAHWE T'E€HETHUECKON CBA3M MEXKIY
HEOPraHUYeCKHUMHU BEIIECTBAMU C TIOMOIIBIO  YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuii;

ITP 39

c(OpPMUPOBAHHOCTh YMEHHS PACKPbIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAaHOBUTENBbHBIX peakuui IIOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOrO OallaHca ATHX pEeaKUuil; peakiuii MOHHOTO OOMeHa
MyTEM COCTABJIEHMS UX MOJHBIX U COKpPAIIEHHBIX NOHHBIX YPaBHEHMI;
peakuuii TUApONu3a; peakuuil KOMIUIEKCOOOpa3oBaHusi (Ha IpUMepe
I'HIPOKCOKOMIIJIEKCOB I[IMHKA U aJJIOMUHUA);

ITP 40

c(hOpMUPOBAaHHOCTh YMEHHSI OOBSACHITH 3aKOHOMEPHOCTH
OPOTEKaHUsl XMMHUYECKUX peakuuid C y4€ToM HuX
SHEPreTUYECKUX XapaKTepUCTUK, XapakTep H3MEHEHUS
CKOPOCTM XUMHYECKOM pPEakuMu B 3aBUCHUMOCTH OT
pa3nuyHBIX (PAKTOPOB, a TaKXKe XapaKTep CMEIIeHUs
XUMUYECKOTO PABHOBECUS TOJ BIHSAHUEM BHEIIHUX
BozniericTBui (mpunuun Jle llarense);

ITP 41

c(OPMHPOBAHHOCTh YMEHHS XapaKT€pPU30BaTh XUMHUYECKHE
peakuuu, JeXalue B OCHOBE NPOMBIIUIEHHOTO IOJYYEHHS
CepHOM KHUCIIOTBI, aMMHaKa, OOIIWE HayyHble MPUHIIHIIBI
XMMHUYECKUX IPOU3BOACTB; LEJIeCO00Pa3sHOCTh NPUMEHEHUs
HEOPraHMYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C
TOYKH 3PEHHSI COOTHOIIEHUSI PUCK-TIOJIb3A;

ITP 42

c(OPMHPOBAHHOCTh BIIAQJICHUS CHUCTEMOI 3HaHUI O MeToaax
HAay4yHOTO TO3HAHMS SIBICHUUW MpHUPOABI - HaOIIOJeHHE,
U3MEpPEHUE, MOJCINPOBAHNE, OKCIEPUMEHT (pealbHBId U
MBICJIEHHBI), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUs
npumenams  OTU  3HAHUA  NPU  DKCIEPUMEHTAIbHOM
HCCIIEIOBAaHUM BELIECTB M JJS OOBSICHEHMS XUMHUYECKHX
SABJICHUH, UMEIOIIUX MECTO B IPUPOAE, MPAKTUYECKON
JESATEIbHOCTH YEJIOBEKA U B IOBCEJTHEBHOM KU3HY,

ITP 43

C(I)OpMI/IpOBaHHOCTB YMCHU BbBISABJIATH B3aMOCBA3b




XUMHYECKNX 3HAHUH C MOHSATHIMH U MNPpEACTABICHUAMU OAPYTrUux
CCTCCTBCHHO-HAYYHBIX TPCAMETOB IJId 0oJiee OCO3HAHHOI'O
IIOHUMaHHW MaTCPpHAJILHOT'O €AMHCTBA MHPA,

ITP 44

c(hOpPMUPOBAHHOCTh YMEHHUS MPOBOJIUTH PACUYETHI: C HCIOIH30BAHHEM
MOHATUN «MaccoBas J0Js BEIIECTBA B PACTBOPE» U  «MOJISIPHAS
KOHIIEHTPAIIMs»; MacChl BEIIECTBA UM 00BbEMA raza Mo HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UM 00BEMY OHOIO U3 YYaCTBYIOIIMX B
peaKiuu  BEUIECTB; TEIUIOBOrO dJ(dekra peakiuu; 3HAYCHUS
BOJOPOAHOTO MOKa3aTelsl PACTBOPOB KHUCIIOT U IIEJIO0YEH C U3BECTHOMU
CTETEHbIO JIMCCOLIMAIMK; Macchl (00bEMa, KONMYEeCTBa BEIIECTBA)
NPOAYKTa PEaKUUU, €CIM OJHO M3 HCXOIHBIX BEHIECTB JaHO B BHUIE
pacTBopa ¢ onpeaeIEHHON MacCOBOM JOJIEH paCTBOPEHHOIO BEIIECTBA
WIM J1aHO B H30BITKEe (MMEET MPUMECH); JOJU BBIXOJA IPOIYKTA
peakiuu; 00bEMHBIX OTHOLIIEHUI ra30B;

ITP 45

c(hOPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEIFHO TUIAHUPOBATH U
MPOBOANTh XMMHYECKHH SKCHEPHUMEHT (TPOBENCHHE PEaKLUii
MOHHOTO OOMEHa, TIIOATBEPXKICHNE KayeCTBEHHOIO COCTaBa
HEOPraHMYECKHX BEIIECTB, OINpPE/CICHHE CpEIbl PacTBOPOB
BCIICCTB C TIIOMOIIBIO HMHAWKATOPOB, HN3YUCHUC BJIUAHUA
pa3nuYHBIX (AaKTOPOB HA CKOPOCTh XHMHUECKOH PEaKIiH,
PEIICHUC 3KCHCPUMCHTAIBHBIX 3aJlad IO TEMaM «Metannel» u
«Hemetaiuiply) ¢ COOJIOJCHHWEM  MpaBUIl  OE30IIACHOTO
oOpalieHusi ¢ BEIIeCTBAaMH M J1aOOpaTOPHBIM 00OPYIOBaHUEM,
GopMynuMpOBaTh  LeNb  UCCICAOBaHHS, IPEICTABISATH B
pa3nu4HON (opMe pe3yabTaThl IKCIIEPUMEHTA, aHATU3UPOBATh U
OLICHUBATh X JOCTOBEPHOCTH;

ITP 46

c(OPMHPOBAHHOCTh YMEHHI: COOIIOAATH MPaBUJIa MOJIb30BaAHUS
XMMHUYECKOH Mocyfnoil M 1abopaTopHbIM 00OpYyJOBaHUEM,
0OpallIeHus ¢ BEIECTBAMU B COOTBETCTBHU C HHCTPYKIUSAMH IO
BBITIOJTHEHUIO 1a00paTOPHBIX XUMHUYECKHUX OIIBITOB,
HKOJIOTHYECKHU 1eJIeCO00Pa3HOTr0 MOBEICHHS B OBITY U TPYAOBOM
NEATEIIBHOCTH B LEISAX COXPAaHEHWs CBOEro  3JI0POBbBS,
OKpY)Kalollled  NPUPOAHOM  Cpeabl U JOCTHXKEHHUS €€
YCTOMYMBOI'O Pa3BUTHsA, OCO3HABATH ONACHOCTH TOKCHYECKOTO
JNEUCTBUSA Ha JKUBBIE OpraHu3Mbl ONpeIeIEHHBIX
HEOPraHWYECKUX BEIECTB, MOHMMAsI cMbIc nokasarens [1/1K;

ITP 47

c(hOpMHUPOBAHHOCTH YMEHHI: OCYILIECTBIIATH
LeJICHATIPABICHHBIA TMMOWUCK XUMHUYECKOW uWHMOpMAIuu B
pa3NMYHBIX ~ MCTOYHMKAaX (Hay4Has ¥ y4eOHO-Hay4yHas
auTepaTrypa, cpeactBa MaccoBod uH(opmanuu, HMHTEpHET H
Jpyrue), KPUTHUYECKHU aHAJIM3UPOBATh XUMHYECKYIO
nHpopManuo, nepepadaThiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBHH C MMOCTABICHHON y4eOHOM 3a/1adeil.

Kon
KOMIIETCHIIUN

(Dopmyﬂuposka KomnemeHnuuu

OK 1.

Boi6bupaTte crocoObl peuieHust 3agad NpoeCcCHOHATBHOW NEATEIbHOCTH
IIPUMEHNUTEIIBHO K Pa3JIMYHbIM KOHTEKCTaM;

OK 2.

Hcnonb30BaTh COBPEMEHHBIE CPEJCTBA MOWCKA, aHAIM3a U MHTEPIPETAIIUN
uHpopMaud U WH(GOPMAIMOHHBIC TEXHOJIOTUU JUIS BBIOJHCHUS 3a/1a4
poeCCUOHAIBHON JEATEIHHOCTH;




OK 4. O} dekTHBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUICKTHBE U KOMAH/JIE;

OK 7. CopnelicTBOBaTh COXPAHEHUIO OKPYXKAIOLIEH Cpelbl, pecypcocOepekeHHIo,
NPUMEHSTh 3HaHMS 00 H3MEHEHMM KJMMaTa, MNPUHIMIBI OepeXIMBOTO
IPOU3BOJICTBA, 3((HEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYAIUSX;

Kox Dopmynupogka npogeccuonanbHoil KOMnemenyuu

KOMIICTCHIIHH

IIK 1.1. OcymecTBIATh MEJAaroruyecKyro AESITEeIbHOCTh M0 pealu3aliy MporpaMmm
JIOHIKOJIBHOTO 00pa3oBaHusi B 00j1acTh (PU3MUYECKOrO pa3BUTHUS JeTeit
paHHEro U JOUIIKOJBHOIO BO3pPAacCTa.

IIK 1.2. CozpmaBaTh  pa3BHBAIOIIYI0  NIPEIMETHO-IIPOCTPAHCTBEHHYIO  CpeEny,
MO3BOJISIIOILYI0  O0ECEeUnTh Pa3HOOOpa3HyI0 [BUTATENbHYI0 AaKTHMBHOCTH
JETed pPAHHEro M JOLIKOJIBHOIO BO3pacTa, B TOM 4YHUCIE JACTEH C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 310POBBSL.

IIK 1.3. Ocy1iecTBiATh MeJaroruyeckoe HaOJIOJEHUE 3a COCTOSHUEM 370POBbS
JIeTe paHHEro U JOLIKOJIbHOI'O BO3PAcTa, CBOEBPEMEHHO MH(OPMUPOBATH
MEIUIMHCKOro pabOTHUKA 00 M3MEHEHHSIX B X CAMOYYBCTBHHU.

IIK 1.4. Opranu3oBaTh HpoOIECC BOCHMTAHUS U OOy4YeHMs JeTel paHHero Hu

JIOLIKOJIBHOTO BO3pacTa B COOTBETCTBUM C CAHUTAPHBIMU HOpPMaMu U
IIpaBUJIaMHU.




2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJILHOM

JUCLMUITJIMHBI

2.1. O0bem JUCUMILIMHBI U BUABI y4e0HO padoThI

Buj yueOHoii padoThl

Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHOI NMPOrpaMMbl JUCHHUILINHBI 66
B T.4.

1. OcHoBHOE coaepxraHue 65
BT. 4.

TEOPETUIECKOE O0yUeHUE 33
MPaKTUYECKHUE 3aHATHS 32
2. IIpodeccuoHaILHO OPUEHTHPOBAHHOE CO/IEPKAHUE (COAepKAHME 4
MPUKJIAJTHOT0 MOYJIA)

IIPaKTUYECKUE 3aHATUS 4
IIpome:xyTounas arrecranus (IuddepeHuupoBannblii 3a4er) 1




HaumenoBauue | Comep:kanue yueGHOro marepuaja (OCHOBHOe M Tpo(deccHOHAIbHO-OpHEHTHPOBaHHOE), | O0bem | Dopmupy-
pa3iesioB M TeM | JIaGOPATOPHbIE M MPAKTHYECKHE 3AHATHS, NPUKJIATHON MOLYJIb 4acoB eMble
KOMIIETEHI]
uu
1 2 3 4
OCHOBHOE coJIep:KaHue 66
Pa3nes 1. OcHOBBI CTPpOEHHSI BellecTBa 6
Tema 1.1. OcHOBHOE coJiep:KaHue 4 OK 01
CrpoeHue aToMoB TeopeTnueckoe odyuenune 2
XUMUHCCKUX CoBpeMenHast MOJIeNb CTpoeHusi atoMa. CHMBOJIMYECKHN SI3bIK XUMHHM. XUMHYECCKUMA 3JIEMEHT.
SJICMCHTOB 1 [JnexrponHas koHpurypaunus aroMa. Kinaccupukanuss XUMHYECKHX DJIEMEHTOB (s-, P-, d-aieMeHTHI).
fipupona BasieHTHBIE 3JIEKTPOHBL. 2
XAMHAICCKON BaneHTHOCTb. DJIEKTPOHHAs MPUPOJA XMMHUYECKOW CBS3H. DIIEKTPOOTPULIATENLHOCTh. BHIbI
CBA3N XMMHYECKOHN CBsI3M (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKas, BOJOPOJIHAS) M CIIOCOOBI €¢ 00pa3oBaHuUs
IIpakTHyeckue 3aHATHSA 2
Pemrenne 3amaHuii Ha MCHOJB30BaHUE XUMUYECKONM CHMBOJMKM W HAa3BaHUW COECIUHEHUN IO
HOMEHKJIATYPE MEXIYHAPOIHOIO COK3a TEOPETHYECKON W NPHUKIAJHON XUMHU W TPUBHAIBHBIX
Ha3BaHUM JUIS COCTABJICHUS XUMHUYECKUX (DOPMYJ IBYXAaTOMHBIX COEAMHEHHH (OKCHIOB, CYIb(HIOB,
THAPHUJIOB M T.IL.) M JIPYTHX HEOPraHMYECKUX COEAMHEHUM OTAENbHBIX KJIACCOB. 2
[IpakTHyecKHe 3ajaHMs Ha YCTAaHOBIEHHE CBA3HM MEXIY CTPOCHHEM aTOMOB XWUMHYECKUX
DJIEMEHTOB W TEPUOANYECKMM HM3MEHEHHEM CBOWCTB XHMHYECKHX OJJIEMEHTOB M HMX COEIAMHEHHWH B
COOTBETCTBUU C MOJI0KEeHUEM [leproInuecKOi CUCTEMBI.
Tema 1.2. OcHoBHoOe€ coJiep:KaHue 2 OK 01
Ilepronnueckuii IIpakTHyeckne 3aHATHSA 2 OK 02
3aKOH M TaOmuia [lepuoauueckas cucreMa XuMHueckux osiaeMentoB J[.M. MenngeneeBa. PU3HYECKHH CMBICI
A.N. Meuneneesa |[Tepponmueckoro 3akona JILM. Menneneesa. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMIHYECKHX
DJIEMEHTOB, 00pa3yeMbIX HMMH IPOCTHIX M CIOKHBIX BEIIECTB B COOTBETCTBHHU C IIOJIOKEHHEM
XHMHYECKOro diieMeHTa B Ileproanueckoit cucreme. MHpPOBO33pEHYECKOE M HAy4HOE 3HAYEHHE
[Tepuogmueckoro 3akona J[.M. MenneneeBa. Ilpornoser .M. MenneneeBa. OTKpBITHE HOBBIX 2

XUMUYECKUX JJIEMEHTOB.

Pemrenne  mpakTHKO-OPUEHTHUPOBAHHBIX  TEOPETHMYECKUX  3aJaHMM HAa  XapaKTEpHU3aLHUIO
XUMHUYECKHX 3JIEMEHTOB «MeTauinyeckue / HeMEeTaJUIMYecKHe CBOMCTBA, 3JIEKTPOOTPHUIATENBHOCTD
XUMHUYECKHX DJIEMEHTOB B COOTBETCTBHM C MX OJJIEKTPOHHBIM CTPOCHHMEM M IIOJIOKEHUEM B




MEePUOIUYECKON cucTeMe XuMuieckux siaeMenToB JI.M. MenaeneeBa»

Pa3nen 2. XuMuueckue peakuuu 10
Tema 2.1. Tumsl OcHOBHOE coJiep:KaHue 5 OK 01
XUMHYECKHUX TeopeTnueckoe o6yuenue 3
peakiuit Knaccudpukanus ©u THOBI XUMHUYECKHX peakUMd C ydacTHEM HEOPraHWYeCKHX BEIIeCTB.
CocraBieHne ypaBHEHUH peakuuil COeNWHEHMS, pPa3lOoKEHHUs, 3aMEIIeHUs, oOMeHa, B T.4. peakuuit
TOpPEHUS], OKUCIICHUSI-BOCCTAHOBIICHUSI.
VYpaBHeHUsI OKHCIEHUsI-BoccTaHOBIIEHUA. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEINbD. 3
CocraBiieHHEe U ypaBHUBAaHUE OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUNA METOJOM 3JIEKTPOHHOTO
OanaHca.
OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIMU B TPUPOZE, MPOM3BOJACTBEHHBIX IIpoleccax M
KU3HEJESATEIIbHOCTH OPraHU3MOB
IIpakTH4Yeckue 3aHATUHSA 2
KonnyectBeHHble oTHOIIEHHUS B XUMUH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHUH M PaCueThl
[0 YpaBHEHUSM XMMHUYECKHX peakuuid. Mosib Kak eIMHUIAa KOJIMYecTBa BellecTBa. MomsipHas macca.
3aKOHBI COXpAaHEHHs MacChl U 3HEpruu. 3akoH ABoraapo. MomspHblii 00beM ra3oB. OTHOCHUTENbHAS 2
IJIOTHOCTD ra30B.
PacueTsl 10 ypaBHEHUSAM XMMUYECKHX PEAKLUH C UCIIOIb30BaHUEM MAacChl, 00beMa (HOpMalibHbIE
yCJIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHoOe coJep:kaHue 4 OK 01
OneKTpoTHTHYeC- Teopernyeckoe o0yueHune 2 OK 04
Kasi TUCCOLMaus =
o Teopus MEKTPOIUTUYECKON JUCCOLHMALIH. HoHbl. DIEKTPOINTHI, HEINEKTPOIUTHI. Peakiuu nOHHOTO
1 HOHHBIL O oOMeHna. CocTaBiieHHE peaklUi MOHHOrO OOMEHa MyTEeM COCTaBJICHHS WX IOJHBIX U COKpAIIEHHBIX 2
MOHHBIX YpaBHeHUH. KHCIOTHO-OCHOBHBIE peakiyu. 3a1aHusl Ha COCTaBJIEHNE HOHHBIX PeaKIUil
JlaGopaTopHble 3aHATUA 2
JlaboparopHast paboTa “TUIbl XUMHUECKUX pEeaKLIun’.
HccnenoBanue TUMOB (IO COCTaBYy M KOJMYECTBY HCXOJIHBIX M OOpa3yIOLIMXCS BEILIECTB) U 9

MPU3HAKOB XUMHUYECKHX peakuuil. [lpoBeneHue peakuuii MOHHOTO OOMEHA, ONpPENEIECHHUE CpEeIbl
BOJIHBIX PaCTBOPOB. 3a/laHUsl HA COCTaBJICHUE HOHHBIX peaKkIni




KonTpoabsHas

paGora 1 CrpoeHue BeliecTBa U XMMUYECKHE PEAKLIUU 1
Paznean 3. CTpoeHue ¥ CBOHCTBA HEOPTAHUYECKHX BellleCTB 13
Tema 3.1. OcHOBHOE coJiep:KaHue 4 OK 01
Knaccudukanus, Teopernyeckoe o0yueHune 2 OK 02
HOMCHKIATypa 1 IIpenmer Heopranmyeckod xumuu. Knaccupukamus HeopraHmueckux BemiecTB. I[IpocTeie u
cTpocHHe CJIO’)KHBIE BemiecTBa. OCHOBHBIE KJIACChl CIOXHBIX BEIIECTB (OKCHABI, TMJIPOKCUIBI, KHCIOTHI, COJIH).
HCOPTaHMHCCKUX | BiapMocBA3b HEOPraHMUECKHX BEIIECTB. ATperaTHbIE COCTOSHHsS BellecTBa. Kpucrammmueckue u
BEICCTE amMopdHble BemiecTBa. THMbI KPUCTAUIMYECKUX pELIETOK (aTOMHas, MOJEKYJspHasi, HWOHHad, 2
MeTaJuIn4yecKas). 3aBUCUMOCTh (DU3MYECKHX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUTMUECKOW PEHIETKH.
3aBUCUMOCTh XMMHUYECKOW aKTUBHOCTH BEIECTB OT BHJA XUMHUYECKOU CBSI3U M TUIA KPUCTAIUINYECKON
pemeTky. [IpruuHBI MHOr00Opasus BEIIecTB
IIpakTHyeckune 3aHATHSA 2
HoMmeHnknarypa HEOpraHMYecKUX BEILECTB: HA3BaHUE BEIECTBA MCXOIAd M3 UX XUMHUYECKOU
(hopMyJIBI MIIM COCTABJIEHUE XUMHUYECKOH (POPMYIIBI HCXOSI U3 Ha3BaHUA BEIIECTBA MO0 MEXIYHAPOTHON
(UIOTTAK) mnm TpuBHaIbHOW HOMEHKIIATYpE.
Perrenue npakTHuecKUX 3aaHU MO KIAacCH(PHUKAIMK, HOMEHKIIATYpEe U XUMHUYECKUM (popmyliam
HEOPraHMYECKUX BELIECTB pa3IMYHbIX KJIACCOB (YrapHbIM TIa3, YIVIEKMCIBIA Ta3, aMMHAaK, raiieHas 2
U3BECTh, HETralleHasl U3BECTh, MUTHEBAS COJIA M PYTUX): Ha3bIBaTh M COCTABIIATH (hOPMYIIBI XUMHUUYECKHX
BEIIECTB, OTPEACIATh MPHHAIICKHOCTD K KIIaccy.
HcTtounuku xumudeckoil umHpopmanuu (CpelcTB MaccoBoil uHpopmanuu, ceTb MHTepHeT u
npyrue). [louck nndopmanyy no Ha3BaHUSIM, UICHTHPHUKATOPAM, CTPYKTYPHBIM dopMysiaM
Tema 3.2. ®uszuko- OCcHOBHOE co/Iep:KaHue 6 OK 01
XHUMUYECKHE Teoperuyeckoe odyueHnue 4 OK 02
CBOMCTBA Meramnel. O6mue (Qu3MuUecKMe M XUMHYECKHE CBOHCTBA MeTamioB. CHOCOObI MONyYeHUs.
HCOPraHMICCKUX  13payenne MeTauIOB M HEMETAUIOB B IIPUPOJE M IKU3HENEATEILHOCTH 4Y€JIOBEKA M OPraHM3MOB. 1
BCIICCTE Koppo3us MeTaJuIoB: BU/bI KOPPO3UH, CIIOCOOBI 3aIMTHI METAILIOB OT KOPPO3HU
Hemerannel. OOmue Qu3nueckue W XUMHUECKHE CBOWCTBA HEMETAJUIOB. THMHMYHBIE CBOMCTBa
HemetaiioB [V— VII rpynn. Knaccuduxaius n HoMeHKkIaTypa coeJMHeHH HeMeTaoB. KpyroBopoTsl 1

OMOT'€HHBIX 3JIEMCHTOB B Ipupoac




XUMHUECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BEIECTB (OKCHIOB, THAPOKCHIIOB,
KHCJIOT, COJIEH U Jp.).

3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB MPOCTHIX BELIECTB, BOAOPOAHBIX COCIUHEHUH, BBICIIMX 2
OKCHJIOB U THJIPOKCHJIOB
IlpakTHyeckne 3aHATHA 2
CocraBieHne ypaBHEHHMH XMMHUYECKHX peakIUil C ydacTMEM MpPOCTBIX U CIOXKHBIX
HEOPraHMYECKUX BEUIECTB: METAJUIOB U HEMETAJUIOB, OKCHJOB METAJIJIOB, HEMETAIIOB M aM(OTEpHBIX
JIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAHMH U aM(OTEpHBIX THUAPOKCHIOB; HEOPraHUYECKHX
COJICH, XapaKTEPU3YIOLIUX UX CBOMCTBA. 2
Pemienne npakTuKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3a/laHUI Ha CBOMCTBA, COCTAB, OJyYCHHE
n 0e30macHOE WCIONIb30BAaHUE BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOH
JeSITEIbHOCTH YEJIOBEKa
Tema 3.3. OcHOBHOE coJiep:KaHue 2 OK 01
Unentndukanms JlaGopaTopHbIie 3aHSTHS 2 OK 02
HEOPTraHUHYCCKUX Jla6oparopnas pabota «VneHTu(uKaIKs HEOPrAHMIECKUX BELIECTBY. OK 04
BCOICCTB Penrenne >KCIEpPUMEHTANBHBIX 3a1a4 MO0 XMMMYECKHM CBOWCTBAM META/UIOB M HEMETAUIOB, MO
pacro3HaBaHMIO U TOJTYYEHUIO COSAMHEHUI METaJUIOB M HEMETAJIIOB. 2
WnenTudukanys HeOpraHMYeCKUX BEIIECTB C UCIOIb30BAHUEM UX (PU3MKO-XMMUYECKUX CBOWCTB,
XapaKTepHBIX Ka4eCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbpaT-, KapOOHAT- U XJIOPUI-
AQHMOHBI, HA KATHOH aMMOHHSI
KonTpouabnas Croii
BOICTBa HEOPraHUYECKUX BELIECTB 1
padora 2
Paznean 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BelIeCTB 22
Tema 4.1. OcCHOBHOE coJiep:KaHue 4 OK 01
Knaccudukanus, Teopernyeckoe ooyueHune 2
CTpOCHHUE 1 [losiBieHne 1 pa3BUTHE OPraHMYECKOW XUMMHM Kak Hayku. [Ipeamer opranndeckoit xumuu. Mecto
HOMEHKJIaTypa Y 3HAYECHHE OPTaHUYECKON XMMUU B CUCTEME ECTECTBEHHBIX HAYK.
OpraHn4eCKuX XHWMHYECKOE CTPOEHUE KaK MOPAIOK COCIUHEHNs aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTH.
BCLICCTB OCHOBHBIE TOJIOKEHHSI TEOPUU XMMHUYECKOTO CTPOCHMS OpraHuuyeckux coenuHeHuir A.M. Bytieposa. 2

VYriepoaHslid CKENET OPraHMYEeCKOW MOJIEKYJIbl. 3aBHCHUMOCTH CBOWMCTB BEIIECTB OT XHUMHYECKOTO
CTpoeHUs MOJIeKyJ1. 130Mepust U u30Mephl.
[Tonsatue o QynkmumonaneHoi rpynme. Panukan. [lpuHnmnel kiaccuukanuu OpPraHMYECKUX




coenmMHEeHUH. MeXayHapoaHas HOMEHKJIATypa W TNPHUHIMIBI  HOMEHKJIATYphl  OpPraHMYEeCKHX
coequnenuii. Ilonatne 00 a3oTconmepamuX COEAMHEHUSX, OMOJOTHMYECKHM AaKTHBHBIX BEIIECTBAaX
(yrmeBomax, kupax, Oelkax W Jp.), BBICOKOMOJCKYISIPHBIX COEAMHEHUSAX (MOHOMEp, IIOJIUMEp,
CTPYKTYpPHOE 3BEHO)

IIpakTnyeckune 3aHATHSA

HomeHknatypa OpraHn4ecKuX COSAMHEHHWH OTAEIBbHBIX KJIACCOB (HACHIIICHHbBIC, HEHACHIIICHHbIC
¥ apOMaTHUYECKUE YTIEBOJOPOIBI, CIUPTHI, (DEHOJBI, aTbIETU/Ibl, KETOHBI, KAPOOHOBBIE KHCIIOTHI U JIp.)

CocraBneHHe TIONHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OPMYN OpPraHMYECKHX BEIIECTB
OTIENBHBIX KIACCOB, MCIOJNB3Yysd MX HA3BaHUS MO0 CUCTEMATHYECKOW M TPUBUAIBHOW HOMEHKIJIATYype
(oTHNeH, aueTWJeH, MIMIEpHH, (eHon, QopManbIerus, YKCYCHas KHCIOTa, TIIMIUH). Pacuers
npocTeiniel (opMysbl OPraHNYeCKOM MOJIEKYJIIbI, HCXOJIsl M3 3JIEMEHTHOT0 cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpraHN4YeCKHUX
COCIUHCHUI

OcHOBHOE co/iep:KaHue

11

Teopernueckoe odyuenune

OU3NKO-XMMUYECKHE CBOWCTBA OPraHUYECKUX COCAMHEHUH OTICIBHBIX KJIACCOB (OCOOCHHOCTH
KJ1accu()UKALMU 1 HOMEHKIJIATYpbl BHYTPH KJIacca; TOMOJIOTMYECKHA psia U o0mas popmynna; U30Mepus;
(hu3mYecKre CBOMCTBA; XUMUUECKHE CBOMCTBA; CITOCOOBI IMMOJTYyUCHHUS):

— IPEJENIbHBIE YIIIEBOAOPOBI (AJIKaHbI U IIUKJIOAIKaHbl). ['OpeHre MeTaHa KaK OIMH U3 OCHOBHBIX
HCTOYHHMKOB TEIUIA B IPOMBIIIIEHHOCTH U ObITy. CBONCTBA MPUPOAHBIX YIJIEBOAOPOI0OB, HAXOXKACHUE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HempeJenbHble (aJIKeHbI, aIKUHbI W aJKaJHEeHbl) U apoMaTHyYecKue yrieBoaopoibl. ['opeHue
AlleTHJIEHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO TJIAMEHU JIJIsl CBAPKU M PE3KH METAJJIOB

— KHUCIIOpOACOepkKallue COeAUMHEHUs (CIHUPThl U (HEeHOINbI, KapOOHOBBIE KHCIOTHI U I(PUPHI,
AIbACTUABI WU KCTOHBI, XHWPBI, er'IeBOJII)I). HpaKanecxoe MMPUMCHCHUEC OJTHJICHITIMKOJIA, TIIMOCPUHA,
¢denona. [Ipumenenue dopmanbaeruaa, aleTaabIeruaa, YKCyCHOW KHCIOThl. MbuIa KaK COJHM BBICIINX
KapOOHOBBIX KHCJIOT. MOIOIIIME CBOKWCTBA MbLjla

— a30TCoJIepXKAIMEe COEAMHEHHUS (aMUHBI U AMMHOKHUCIOTHI, Oeiku). BbicokoMomnekymnsipHble
COEMHEHUS (CUHTETUYECKHE U OMOJOTMYeCKH-aKTUBHBIE). MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anus 3TUIIEHA KAK OCHOBHOE HAIIPaBJIEHUE €TI0 UCIOIb30BaHUS.

['eneTnyeckas CBSA3b MEXKY KJIaCCaMH OPraHUYECKUX COETMHEHUN

IIpakTHYecKkue 3aHATHA

CBoiicTBa OpraHMYECKMX COCIMHEHHH OTAEIbHBIX KJIACCOB (TpUBHMAJbHAS M MEXIYHapOJHas
HOMEHKJIaTypa, XMMUYECKHE CBOMCTBA, CIOCOOBI MOJIYUYEeHMs]): NTpe/ieTbHble (AJIKaHbI M LIMKJIOAJIKaHbI),

OK 01
OK 02
OK 04




HCTIPCACIIbHLIC (aHKeHBI, AJIKMHBI 1 aJ'IKa,Z[I/IeHBI) H apOMATUYICCKUEC YIIICBOOAOPO/bI,

CIIMPTBI H q)eHOHBI, Kap6OHOBBIe KHUCJIOTBI H 3(1)I/Ipbl, aJlbaACTUbl M KCTOHBI, aMHHBI H
AMHUHOKHCJIOTBI, BBICOKOMOJICKYJISIPHBIC COCINHCHUA. 3aI[aHI/I${ Ha COCTaBJICHHUC ypaBHeHI/Iﬁ XUMHNYCCKHX
peaKLII/IfI C Y4aCTUCM OPraHUYCCKUX BCHICCTB HA OCHOBAHWM NX COCTaBa U CTPOCHUA

CocraBrneHue cxeM peakuuid (B TOM YHCIE MO MPEJIOKEHHBIM IIETIOYKaM IPEeBPALICHHI),
XapaKTePU3YIOIUX XMMUYECKHE CBOMCTBA OPTaHUYECKUX COCTUHEHUH OTIENbHBIX KJIACCOB, CIIOCOOBI
WX TIOJIy4EHHMS] W Ha3BaHUE OPraHWYECKUX COCAMHEHUM I10 TPUBHAIBHOW WM MEXKIyHAPOIHOU
CUCTEMATUYECKON HOMEHKJIIATYpE.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA OPraHMYECKUX
COEJTMHEHMH OTAEIBHBIX KIaCCOB

JlaGopaTopHas padora

JlaGopaTtopHas pabota “IIpeBparieHus OpraHn4eCKUX BEUIECTB IIPH HArpeBaHUH'".
[TonydyeHue STWIIEHA M U3YyYEHHE €ro CBOMCTB. MOIENUMpOBaHUE MOJEKYI M XUMHYECKHUX
MPEBpAILICHUI Ha MPUMEPE dTaHa, STHIICHA, alleTUJICHA U JIp.

Tema 4.3.
Nnentudukanus
OpPTaHUYECKUX
BEIIECTB, UX
3HAUYCHUE U
MIPUMCHCHHE B
OBITOBOH U
MPOU3BOJACTBEHHOMN
JIeSITCIIbHOCTH
YyeJI0BeKa

OcHoBHOe coepkaHue

TeopeTnueckoe o0yuenune

buooprannueckue coenunenus. [Ipumenenne u Ouosormyeckas poiib yrieBoaoB. OkucieHue
YIJIEBOAOB — MCTOYHUK DSHEPrHMM JKUBBIX OpraHu3MoB. OOlacTM NPUMEHEHUS aMHHOKHUCIOT.
[IpeBpareHust OEJIKOB MHIIHU B OpraHU3Me.

buonornueckue ¢pynkuu 6enkoB. buonornyeckue pyHkuuu xkupos. Poib opranudeckoit XuMuu
B pellieHUH MpoOIeM MUIIEBON 0€30MaCHOCTH

Ponw opranmdeckoil XuMuUU B PEIICHUH MPOOJIEM IHEPreTHYECKON 0e30MacHOCTH, B Pa3BUTHH
MEUIMHBI, CO3JAHIH HOBBIX MAaTEpPUAIOB, HOBBIX UCTOYHUKOB SHEPTUH (aTbTEPHATUBHBIC HCTOYHUKH
SHEPTHH).

OnacHOCTh BO3/CHCTBUSA HAa YKUBbIE OPraHM3Mbl OPraHUYECKHUX BEIIECTB OTACJIbHBIX KJIACCOB
(yrneBomopo/ibl, CHUPTHI, (PEHOJBI, XJIOPOPTaHUYECKHE MPOU3BOAHBIC, ANBJACTUIBI U Jp.), CMBICI
TOKa3aTelsi NPEAEIIbHO JOMYCTUMON KOHLIEHTPALIUU

JlabopaTopHbIe 3aHATHSA

JlabopaTtopHas padora: “VneHTudukamnms OpraHMuecKuX COeTUHEHNN OTACTbHBIX KJIAaCCOB”
WNnentudukanus OopraHu4ecKuX COCIWHEHUH OTAEIbHBIX KJIAcCOB (HAa MpUMEpe ajibACTHAOB,
KpaxMaja, YKCyCHOW KHUCJIOTHI, OCJIKOB M T.M.) C MCIOJb30BaHUEM UX (DU3MKO-XUMUYECKUX CBOWCTB U

OK 01
OK 02
OK 04




XapaKTEePHBIX KAUECTBEHHBIX PEAKLIUN.

Henarypanuss Oenka mnpu HarpeBaHuu. [[BeTHble peaknuu OenkoB. BoO3HHKHOBEHHE
AQHAJIMTUYECKOTO CHUTHaja C TOYKH 3PEHHMS] XUMUYECKHUX MPOLECCOB MPU MPOTEKAaHUU KAaueCTBEHHOM
peaKInu, MO3BOJISIONICH HICHTUPUITMPOBATH MPEJIOKCHHBIE OPraHUYEeCKIE BEIECTBA

Konrpoapuasn CTpyKTypa U CBOMCTBA OPraHUYECKUX BEILIECTB 1
pabora 3
Pa3znea S. Kunernuyeckune u TepMOAMHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XMMUYECKUX PeaKkiuii 4
CxkopocTth OcHoBHOE coep:KaHue 4 OK 01
XUMHUYECKUX OK 02
peaKIii. TeopeTnueckoe o0yuenune 2
XUMHAYECKOE CKOpOCTh peakiiu, ee 3aBUCUMOCTh OT Pa3InYHbIX (PAKTOPOB: MPUPOABI PEATUPYIOLINX BEIIECTB,
paBHOBecHe KOHIICHTPAallUd PEArupyrouIuxX BEIIECTB, TEMIEPATypbl W IUION[AJAM PEAKIMOHHOM IOBEPXHOCTH.
TernoBbie 3 HEKTH XUMUYECKUX pEaKIMid. DK30- U SHIOTEPMHUUYECKHE, PEAKLIUH. 2
OO6paruMocTh peakiuidi. XUMHUYECKOe PaBHOBECHE M €r0 CMEIIEHUE TMOJ IEWCTBUEM Pa3IuYHBIX
(akTOpOB (KOHIEHTpAIMs pEeareHTOB WM MPOJYKTOB PEaKIUH, JaBICHUE, TEMIIEpaTypa) sl CO3IaHus
ONTHUMAJIBHBIX YCJIOBUM MpOTEKaHUs XxuMuueckux mnporeccoB. [Ipunmnun Jle [latense
IIpakTHYecKHue 3aHATHA 2 OK 01
Pemienne npakTHKO-OPUEHTHPOBAHHBIX 33aHH HA aHAIU3 (DAKTOPOB, BIUSIONIMX HA M3MCHEHHE OK 02
CKOPOCTH XMMHUYECKON peakiuy, B T.4. C MO3UIMNA 3KOJIOTUYECKH 11€JIeCO00pPa3HOT0 MOBEACHUS B OBITY
U TPYAOBOM JEATEIBHOCTH B LIENSAX COXPAHEHUS CBOETO 3/I0POBbs M OKPYKAKOLIEN TPUPOIHON CPEIBI. 5
Pemrenne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHWK Ha NpuMeHeHuWe npuHuumna Jle-Illarense st
HaXOXKJICHHUsS HAalpaBJIEHUs] CMEIIEHHs pPABHOBECHS XHWMHYECKOH peakuuu U aHanu3 (aKkTopoB,
BIIUSIIOIUX HA CMEIIEHNE XUMUYECKOTr0 paBHOBECHS
Pa3znea 6. PacTBOpBI 4
Tema 6.1. OcHoBHOE coaep:kaHue 2 OK 01
Tonstne o Teoperndeckoe 00ydeHne 2 | OK02
pactBopax PactBopenne kak ¢uszuko-xumuueckuid mporecc. PactBopel. CrocoObl HPUTOTOBJIECHUS OK 07
pactBOpoB. PacTtBopumocTs. MaccoBas 1o pacTBOpEHHOT0 BemecTBa. CMBICI MTOKa3aTess MpeneabHo
JOTTYCTUMOM KOHIIEHTPAIMHU U €r0 UCIOJb30BaHUE B OLIEHKE IKOJIOIMUECKO 0€30M1aCHOCTH. 9

[IpaBuia 3KOIOTHYECKH 1EIeCO00Pa3HOr0 MOBECHUS B OBITY U TPYIOBOM JAESITENLHOCTH B LENSIX
COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOIIECH MPUPOIHOW CPENbl; OMACHOCTh BO3JACHCTBUS HA KUBBIE
OpPraHu3Mbl OIPEJAEIEHHBIX BEIIECTB.




Pemenne npakTHKO-OpMEHTUPOBAHHBIX PACUYETHBIX 3aJaHUN Ha pPacTBOPBI, HUCIOJIb3YEMbIE B
OBITOBOI 1 IPOM3BOJICTBEHHOM JIESITEIIbHOCTH YEJIOBEKA

Tema 6.2. OCHOBHOE COepP:KAHME 2 OK 01
Hccnenosanne JlaGopaTopHbIe 3aHATHS 2 OK 02
CBOUCTE PACTBOPOB JlaboparopHas padota «IIpuroroBieHue pacTBOPOB». OK 04
[IpuroToBnenue pacTBOpoB 3aJaHHOM (MaccoBoW, %) KOHIEHTpanmuu (C IpPaKTUKO- 2
OpPUEHTUPOBAHHBIMU BOIPOCAMH) U OTIPE/IeTICHIE CPEIbI BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTrOTOBIEHUE PACTBOPOB

IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE (COAEPKAHUE PUKJIATHOTO MOAYJIA)

Pa3zpnen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BeKa 6 OK 01
Xumus B ObiTy M OCHOBHOE coep:KaHue 6 OK 02
TpOH3BOAICTBCHHOM TeopeTnyeckoe ooyuenmne 2 OK 04
ACATCILHOCTH Hogelimme nocTmxeHuss XMUMHYECKOM HAayKW M XUMHUYECKOW TeXHoioruu. Ponp xumuu B OK 07
Helloseka 00eCreueHrH IKOJIOTUYECKOM, YHEPTEeTHUECKOMN 1 MUIIEBOM O€30MaCHOCTH, Pa3BUTUU MEIUIIUHBL. 5 K1.1.,

[IpaBuna mowcka W aHajaM3a XUMHUYECKON WH(MOPMAIIUU U3 Pa3IMYHBIX UCTOYHHKOB (Hay4dHas U 12,13,
yueOHO-Hay4yHas JTUTeparypa, CpeicTBa MaccoBoi nHGopMalyu, cetb MHTepHET) 1.4.
IIpakTHYeckue 3aHATHA
[Touck m aHa)IU3 KEHCOB O MPUMEHEHUH XMMUYECKUX BEIIECTB U TEXHOJOTUH C yueToM Oymymiei
npoeCCHOHATBHOM  JEATENIbHOCTH 1O  TeMaM:  BaKHEHIIME  CTPOUTENIbHBIE  MaTepHalbl,
KOHCTPYKLIMOHHBIE ~MaTepHalibl, KpacKd, CTEKJIO, KepaMuKa, MaTepuanbl s 3JICKTPOHUKH,
HaHOMAaTepHaJlbl, TEKCTUIIbHBIE BOJIOKHA, UCTOYHUKHU SHEPTUH, 4
OpraHUYeCcKHUe U MUHEpaibHbIEe YI0OpEeHHUS,
JIEKapCTBEHHBIE BEILIECTBA,
ObITOBAsI XUMHUSL.
3ammra: [lpeacraBieHne pe3ynbTaToB pelieHus KeicoB B opMe MUHH-JIOKJIAA C Ipe3eHTaluei
IIpome:xyTounasi arrectanus nmo gucuunianne (AudgdepeHunpoBaHHblii 3a4eT) 1

Bcero
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3. YCJIOBUS PEAJTU3ALIMU TIPOTPAMMBI OBLIIEOBPA3OBATEJIBHOM
JUCHUILIAHBI

3.1. TpeGoBanussi K MHHMMAJBHOMY MAaTEPHAJBHO-TEXHHUYECCKOMY
o0ecnevyeHn 1o

Jns peanuzauuu OporpaMMbl JAUCHUILIAHBI JOJKHBI OBITH MPEIyCMOTPEHBI
CJICAYIONINE CIEHHUAIbHBIC TMOMEIICHUS: YYCOHBIM KaOWHET XWMHUHM W/UIU ydyeOHOMU
XUMHUYECKOH JTabopaTopuH.

OGopyroBanne y4eOHOro KaOuMHeTa (HAIJISIIHBbIE TMOCOOMs): HAOOPHI
IAPOCTEPKHEBBIX ~ MOJEIEH  MOJIEKYJ, MOJEIM KPUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TIPOCTHIX M CJIOKHBIX BEIIECTB U/WIIM KOJUICKIIUU TOJIMMEPOB; KOJUICKITUS
TOPHBIX MOPOJ M MHUHEpanoB, Tabnuia MenzaeneeBa, yueOHble (GUIbMBI, U(POBBIE
oOpa3oBaTeIbHbIE PECYPCHI.

Texuuyeckue cpeacrBa  00y4eHHMsl: KOMIBIOTED C  YCTPOWCTBAMH
BOCIIPOMU3BEJEHUSI  3BYKa, IMPUHTEpP, MYJIbTUMEAUA-TIPOEKTOP €  DKPAHOM,
MyJIbTUMEINMHAS JOCKA, YKa3Ka-MPEe3eHTEP IS IPE3CHTALUH.

O6opynoBanmne saGoparopum u pado4Yux MecT Ja0OPATOPUM: MEH3YPKH,
MUTIETKU-KANEIbHUIBI, TEPMOMETPBI, MUKPOCKOT, JYTIbl, IPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI JUIsI KaleJIbHBIX peakuui, puibTpoBagbHas Oymara, MpOMBIBAJIKH,
CTEKJISIHHbIE TMPOOUPKH, PpPE3UHOBbIE MpoOKH, (OHApUKHU, HAOOpP PEaKTUBOB,
CTEKJISIHHBIC TMAJIOYKHU, IITATUBBI JUIsi MPOOUPOK; MEPHBIE IUIMHAPHI, BOPOHKHU
CTEKJISIHHbIC, BOPOHKHM JeiuTelibHbie muinHapudeckue (50-100 wmut), ctymku ¢
necTukoM, (ap@opoBbie YalllKH, MUHUETH, GUIBTPbHl OyMakHble, BaTa, Mapiis,
YacoBbI€ CTEKJIA, AJIEKTPOIUTUTKU, JAOOpPATOpPHBIE IITATHUBBI, CIUPTOBBIE TOPEIKU,
CIIUYKH, TIPUOOp MJId TMOJIydeHHUs Ta30B (WJIM IMpoOHMpKa ¢ Ta300TBOJAHOM TPYOKOI),
JIepKaTeNu NIl MPOOUPOK, CKISTHKH JJI XPAaHEHUS PEaKTUBOB, Pa3laTOYHBIC JIOTKU;
xumudeckue ctakanbl (50, 100 u 200 mu1); mmarenu; MUHLIETHI; TUTCJIbHBIC IIUIIIIbI;
CEKYyHIOMEpHI (TaliMephl), MepHbIe pooupku (Ha 10—20 mur) 1 MepHBIE KOJIOBI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTCKIISTHHBIC MAJIOYKH; KOHUYECKUE
K0J10b!1 Jy1st TUuTpoBanus (50 u 100 mut); UHAMKATOPHBIE MOJOCKHU IS onpeneneHus pH
U CTaHJapTHAsl MHAMKATOPHAs IIKaja; yHUBEpPCAIbHBIA UHIUKATOP; NMUIMETKH Ha 1, 10,
50 mu (wam go3zatopsl Ha 1, 5 u 10 M), OrOpeTKH IJIsi TUTPOBAHMS, MEIUIIMHCKUE
mmpunbl Ha 100-150 M, nabGopaTopHble W/WiIM aHamuTU4YecKue Bechl, pH-MeTpsi,
CYIIWJIBHBIN mKad, u JIp. TabopaTopHOoe 000pyI0BaHUE.

3.2. HupopMmaniuoHHoe oOecnedeHrEe peau3any NporpaMmmMbl

1. [ns peanmusanuu mporpaMMbl OHOIUMOTEUHBINH (OHA 00pa3oBaTEIbHON
OpraHu3alMd JOJDKEH WMETh TeYaTHbIe W/WIM DJIEKTPOHHBIE 00pa3oBaTelbHbIE W
MH()OpPMAIMOHHBIE  PECYpChbl,  PEKOMEHJIOBAaHHbIE  JUIsl  HWCIOJb30BaHUA B
o0pa3oBaTeIbHOM MPOLECCe, HE cTapuie 5 JET C MOMEHTA U3/IaHHUS.



2. PexoMeHayembie MeyaTHbIC U3JaHUs M0 pear3aii 00Ieo0pa3oBaTeIbHOMN
JTUCIUTIIMHBL TIPEJICTABICHB B METOJAMYECKHX PEKOMEHJAIMAX IO OpraHu3aluu
oOy4eHus.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
OBIIIEOBPA3OBATEJIBHOM JUCHUILJIMHBI

KoHTposnb u oreHka pe3yabTaToB 00y4YEHUsT OCYIECTBIISICTCS MPEoaaBaTeieM
B TIpollecce TMPOBEACHUS TMPAKTHYECKUX 3aHATUH U JaOOpaTOpHBIX  padorT,
TECTUPOBAHMS, a TAK)KE BBHITIOJHEHUS OOYYAIONIMMUCS WHIWBUIYAIbHBIX 3aJIaHUM,
MIPOEKTOB, HCCienoBaHUN. Pe3ynbraThl OOy4YeHHUs ONPENEsioT, YTO O0ydaroluecs
JIOJDKHBl  3HAaTh, IOHUMAaTh M JEMOHCTPUPOBATh IO 3aBEPUICHUU HU3YUYCHUS
JIACHUTIINHBI.

s bopMupoBaHUsl, KOHTPOJIE U OLIEHKH PE3YyJIbTaTOB OCBOCHUS Y4EOHOM
JUCLHUIUIMHBL UCIOJNB3YETCA CHUCTEMAa OLEHOYHBIX MEPONPUITUH, MPEICTABISIONIAS
cO00M KOMIUIEKC y4e€OHBIX MEPOINPHUATUM, COTTTACOBAHHBIX C pe3yJbTaTaMu OOy4EeHUs
u chopmynupoBanHbix ¢ ydetoMm DPI'OC COO (mpenMeTHbIE pPeE3ynbTaThl 110
mucuuruinie) u GI'OC CIIO.

Monayas/Paznen/ Tunel oeHOYHBIX
PesyabTaT 00yuenuns

OK/IIK g
Tema MeponpHuATHI

OcHoBHOE€ CoacpkaHue

ANIEKTPOOTPULIATEIBHOCTH |H T.II.).

XUMHYECKOH CUMBOJIUKH
Ha3BaHUU COE€IUHEHUN

Pazneua 1. ®opmMyJIMPOBATH
OCcHOBBI CTpOeHHA 0a30Bble MOHATHUS U
BeleCTBA 3aKOHbI XUMHHU

OK 01 CrtpoeHue aToMOB CocraBnsTh 1. Tect «CtpoeHue aToMoB
1 XUMHUYECKHX 3JIEMEHTOB|XHUMUYECKHE (OpMyITBI | XUMHUECKUX 3JIEMEHTOB u

U NIpUPOJIa XUMUUYECKOM |COCTUHEHUI B|IIPUPOJAa XUMUYECKOMN CBA3U.
CBSI3U COOTBETCTBUU co|2. 3amauMm Ha  COCTaBJICHHE
CTEIEHbIO OKHCJICHUS | XMMUYECKHUX bopmyn
XUMHUYECKUX  JIEMEHTOB, |IByXaTOMHBIX COEJIMHEHUI

HCXOMS U3 BAJIEHTHOCTH H|(OKCHIOB, CYIb(UIIOB, THAPUIOB

3. 3amaHusg Ha HCIOJIb30BAHUE

n
o

HOMCHKJIAaTypE MCXKIYHAPOIHOTO

COr3a TEOPETUYECKOMN 51
MPUKIaAHON XUMHU u
TPUBHAIIBHBIX ~ Ha3BaHUW IS
COCTAaBJICHHS XUMHUYECKHUX
dbopmyn JIBYXaTOMHBIX
COCMHEHUI (okcuaoB,
Cynb(GUAO0B, THIPUAOB U T.OI.) U
JIPYrux HEOPraHUYEeCKUX

COG}II/IHGHI/IfI OTACIBHBIX KJIaCCOB

OK 01 Ilepuoauueckui XapaxkTepus3oBarhb I. Tecr «Mertammuueckue /
2 |OKO02 |3akoH um Tabmmma J[I.W.|xumMudeckwe >SJICMEHTHI B|HEMETAJUTHYCCKUC CBOIICTBA,
Menneneena COOTBETCTBHUHU c UX [3JIEKTPOOTPUIIATEIILHOCTh u




OK/IIK

Moayas/Pazaen/
Tema

PesyabTaT 00yuenuns

Tunsl oLIeHOYHBIX
MeponpHUATHH

ITOJIOXKCHUEM B
IIEPUOJUYECKON  CHUCTEME
XUMHNYECKHUX
.. Menneneesa

9JICMCHTOB

CPOZACTBO K
XUMHYECKHUX

IEKTPOHY
2JIEMEHTOB B
COOTBETCTBHE C UX DJIEKTPOHHBIM
CTPOCHHEM M TOJOXEHHEM B
cucreme

JINGE

MEPUOINYECKOMN
XHMHYECKHX  DJIEMECHTOB
MenaeneeBay.

2. [Ilpaktuueckue 3aJaHHsl Ha
YCTAaHOBJIICHUE  CBSA3M  MEXKAY
CTPOCHHUEM aTOMOB XHMHYECKUX
3JIEMEHTOB U  NEPUOJAUYECKUM
U3MEHEHUEM CBOICTB
XHMHYCCKHX DIIEMEHTOB M HX
COCIMHCHHI B COOTBETCTBHH C
[IOJI0KEHUEM [Iepunoanueckoit
CHCTEME.

3. IIpakTuKO-OpHEHTHUPOBAHHBIE
TEOpPETUYECKUE 3aJaHusA

XapaKTCpHU3alnuro XUMHNYCCKHX

Ha
aleMeHTOB: «MeTamnueckue /
HEMETaJJINISCKHE CBOICTBA,
AIEKTPOOTPHUIIATEIHHOCTD u
CPOJICTBO K

XUMHNYCCKHX

AIEKTPOHY
3JIEMEHTOB B
COOTBETCTBHE C MX 3JEKTPOHHBIM
CTPOGHHEM | TIOJIOKEHUEM B
MEePUOINYECKOM CHUCTEME
XUMHUYCCKUX

JI.. MenaeneeBay

9JICMCHTOB

Pa3pean 2.
XuMHYeCKHe peaKkunu

Xapakrepu3oBaTh
THIIBI XUMHYECKUX
peakuui

KonTtpoJubnas padora
«CTpoeHue BenecTsa u
XHMHYECKHe PeaKkum»

OK 01
OK 04

Tyl XUMHUUECKUX

peakuui

CocrtaBisTh
peaxkuuu COCTUHEHMS,
pazoXKeHus, oOMeHa,
3aMeIeHUs,
OKHCIIUTETHHO-
BOCCTaHOBHUTEJIbHBIE

peakuuu

1. 3amaum Ha  COCTaBJICHHE
YPAaBHEHUU PEaKLUN:

— COCOUHCHUS, 3aMEICHUS,
pasnoxeHusi, 0OMeHa;

— OKHCJIMTEIBHO-

BOCCTAHOBHUTEIHHBIX
peakuuii ¢  HMCHOJIb30BAHUEM
METO/1a NIEKTPOHHOTO OanaHca.
2. 3amaum Ha pacyeT Macchl
BEIECTBA MM 00bEMaA

rasoB

10 HU3BCCTHOMY

KOJMYCCTBY BCIICCTBA, MAaCCC HUJIN




Mopnyas/Pa3znen/

Tunsl oLIeHOYHBIX

OK/IIK PesyabTaT 00yuenuns -
Tema MepOoNpHATHH
00bEMY OJHOTO M3 yYaCTBYIOIIMX
B PEAKIMH BEILECTB; PACUETHI
Macchl (00b€Ma, KOJTMYECTBA
BELIECTBAa) MPOJIYKTOB PpPEaKIIHH,
€ClIi OJIHO W3 BEIEeCTB HUMEET
pUMecH
DIEeKTPOITUTHUECK CocraBnsiTh 1. 3aganuss Ha COCTaBJICHHUE
asg  JAWMccOolMalMsl — W|ypaBHEHUS  XMUMHUYECKUX |MOJIEKYJISIPHBIX " MOHHBIX
HOHHBINA 00MEH pEeaKkIMU MOHHOIO OOMEHa|peakluil ¢ ydacTHeM KHCIIOT,
c y4acTUEM |OCHOBaHUU u CoJIEH,
HEOPraHMYECKUX BEIIECTB |yCTaHOBIICHHUE U3MEHEeHHUs
KHCIIOTHOCTH CPEJIbI
2. JlabopatopHas paborta "Turbl
XUMUYECKUX peakiui”
Paznea 3. Hccaenosarb KonTpoJsbnas padora
CTpoeHne 1 CBOMCTBA | CTpPOeHHE M CBONCTBa «CsBoiicTBa
HEOpPraHU4ecKUuX HEOPraHu4ecKux HEOPraHU4eCKUX BeliecTB»
BellecTB BelleCTB
OK 01  |Knaccudukaryms, Knaccupumuposars [1.  Tecr «Homenkmarypa
HOMEHKJIaTypa U |HEOPraHUYECKUE Ha3BaHME HEOpPraHUYECKUX
CTpOEHUEe BEIIECTBA B COOTBETCTBUU |BELIECTB uCcxXons u3 ux
HEOpraHM4YeCcKuX C UX CTPOEHHEM XUMHUYECKOH  (opMynsl  wiu
BEIIIECTB COCTaBJICHHE XUMUYECKOH

dbopMynbl MCXONId W3 Ha3BaHUS

BEIIECTBA [0 MEXKIYHApOAHOMN
1581051 TPUBHAIIBHON
HOMEHKJIAType».

2. 3agaun Ha pacdyeT MaccoBOH
JI0JIH
JJIEMEHTa

(Maccbl)  XMMHYECKOIO
(coemuueHwUs) B
MOJIEKYJIe (CMecH).
3. [IlpakTuyeckue 3agaHus IO
KJaccu(uKauuy, HOMEHKIAType U
bopmynam

BEIIIECTB

XUMHUYECCKUM
HEOPraHUYECKUX
Pa3JIMYHBIX KJIACCOB.
4. Ilpakthueckue 3aJaHHsl Ha
OIpEICIICHNE XUMHYECKON
AKTHUBHOCTH BCIICCTB B
3aBUCUMOCTH BHIaA XUMHYECKOH
CBA3HM U THUIIA KpI/ICTaJIJIPI‘{eCKOfI

PCLICTKHU




Mopnyas/Pa3znen/

THunbI 0LIEHOYHBIX

OK/IIK PesyabTaT 00yuenuns -
Tema MepOoNpHATHH
OK 01 dusuxo- YcraHaBiuBaTh 1. Tect «OcobeHHoctu
OK 02 |xuMHuecKHe CBOMCTBA|3aBUCUMOCTb (U3UKO-|XUMUYECKUX CBOMCTB OKCHUJIOB,
HEOPraHUYECKUX XUMHYECKHUX CBOMCTB|KHCIIOT, OCHOBaHUH, aM(OTEpHBIX
BEIIECTB HEOPraHMYECKHUX BEILECTB|TUIPOKCUIOB U COJIEH».
OT CTpOoeHHs aToMOB H|2. 3afgaHusi Ha COCTaBJCHHE
MOJIEKYJI, @ TAaKXe THUIIa|ypaBHEHUN XUMHUYECKHX PpEaKIUi
KPUCTAJTINYECKON C Y4acCTHEM IMPOCTBIX U CIOXKHBIX
peLeTKH HEOPraHMYEeCKuX BEIIIECTB:
OKCHUJIOB METAJUIOB, HEMETAIJIOB U
aM(OTepHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHCJIOT,
OCHOBAaHMI u aM(pOTEpHBIX
THJIPOKCHJIOB,  HEOPTraHMYECKHUX
COJIEH, XAapaKTEpHU3YIOIIMX  HX
CBOMCTBA U CIIOCOOBI MOTYUYEHHUSL.
3. IlpakTuKO-OpUEeHTUPOBAHHbIE
TEOpeTUYEeCKHe  3aJaHud  Ha
CBOMCTBa u HOJy4eHHe
HEOPraHMYEeCKUX BEIIECTB
OK 01 Nnentuduxanys Uccnenosath 1. IIpakTUKO-OpHEHTHUPOBAHHBIE
OK 02 |HeopraHuyecKux KaueCTBCHHBIC  PEAKLUHU|3a1aHUS 1o COCTABJICHUIO
OK 04 |[BemecTB HEOPraHUYECKMX BEILECTB |XUMUYECKUX PEAKLUU C y4acTHEM
HEOPraHUYECKUX BELIECTB,
HCIOJIb3YEMBIX I ¢ ux
UICHTH(DUKAIIH.
2.JIaGoparopHas pabora:
“UnenTuduxarus
HEOPraHWYECKUX BEIIECTB’
Pa3nen 4. HccaenoBarb KonTpoabHasi padora
CTpoeHne 1 CBOICTBA | CTpPOeHHeE M CBOCTBA «CTpoeHue u cBoiicTBa
OPraHM4YecKHX OPraHHYeCKHX BellecTB OpraHnu4YecKMuX BellecTB)
BeleCTB
OK 01 Knaccudukanus, KnaccupumupoBars [1. 3amanuss Ha  cocTaBieHUE
CTpOECHHE Y|OpraHNYecKue BEIIECTBA B|Ha3BaHUI OpPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUHU c UX|COEIMHEHNH 110 TPUBHUAIBHON WIIH
OpPraHMYECKUX BEIIECTB |CTPOCHUEM MEXIyHapOIHON
CHUCTEMAaTU4YECKOM HOMEHKIIATYPE.
2. 3amaHusi Ha  COCTaBJIEHUE
MOJIHBIX U COKpAIIEHHbIX
CTPYKTYPHBIX bopmyn
OpPraHUYECKUX BEIIIECTB
OTAENbHBIX KJIACCOB.
3. 3amaun  Ha  ompelesieHue
MIPOCTEUILIEH bopMmyIbl




Mopnyas/Pa3znen/

Tunsl oLIeHOYHBIX

OK/IIK PesyabTaT 00yuenuns -
Tema MepOoNpHATHH
OpPraHUYECKOM MOJIEKYJIbI, UCXOMS
13 3JIEMEHTHOTO cocTaBa (B %)
OK 01 CBolicTBa OpraHM4eCcKHX | Y CTAHABINBATh 1. 3amanus Ha cocTaBiEHUE
OK 02 |coenuHeHwmit 3aBUCUMOCTh (GU3UKO-|ypaBHEHUH XMMHUYECKUX pPEaKUui
OK 04 XUMHUYECKHAX CBOMCTB|C y4acTHEM OpraHNYECKHUX
OpPraHMYECKUX BEILIECTB OT|BEIIECTB HAa  OCHOBAaHUU  UX
CTPOEHHUS MOJIEKYJI COCTaBa U CTPOCHHUSI.
2. 3amaHuss Ha  COCTaBJIEHUE
YPaBHEHUN XUMHUYECKUX PEAKIUH,
WUIIOCTPUPYIOIIMX ~ XUMUYECKUE
CBOMCTBA C YYE€TOM MEXaHU3MOB
IIPOTEKAaHUsl JaHHBIX PEAKUUN U
TEeHETUYECKON CBSI3U
OpPraHMYECKUX BEUIECTB pPa3HBIX
KJIACCOB.
3.  PacuerHple  3amauum 10
YPaBHEHHSAM pPEaKLUH C y4acTHEM
OpPraHUYECKUX BEILECTB.
4, JlaGopaTopHas pabora
“IIpeBpaiieHus OpraHUYEeCKUX
BEULIECTB [IpY HarpeBaHUM"
OK 01 Nnentudukanys Uccnenosath 1.ITpakTHKO-OpHUEHTUPOBAHHbIEC
OK 02 |opraHMYecKUX BEILECTB,|KaUECTBEHHbIE  pEaKLMM|3alaHus o COCTABJICHUIO
OK 04 |ux 3HAYCHHUE Y |OpraHu4eCKUX XUMHUYECKUX PEAKLUH C y4acTHEM
NpUMEHEeHHEe B OBITOBOM |COEAMHEHUH  OTAENbHBIX|OPraHWYECKUX BEIIECTB, B T.U.
U IPOU3BOJCTBEHHON |KJIacCCOB HCIOJIb3YEMBIX TUIs ux
JESATEIIBHOCTH YEJIOBEKA UACHTUQUKAIMMY B OBITY U
IIPOMBIIIJICHHOCTH.
2.JIaGoparopHas pabora:
“Unentuduxanuss OpraHMYECcKUx
COETMHEHUN OTHEILHBIX KIacCOB”
Paspean S. XapakTepu3oBaTh
Kunernueckue u BJIMSIHUE PA3JIMYHBIX
TepMOAMHAMHYECKHE (paxTopos Ha
3aKOHOMEPHOCTH PaBHOBecCHE U CKOPOCTh
NPOTEKAHUS XHMHYECKHX peaKuui
XHUMHYECKHX PeaKIHi
OK 01 CKopocTh  XMMHYECKHX | XapaKTepUu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XUMHUECKOE|BIUSHUE  KOHIIEHTPAIMH|TEOPETUUYECKHE 3a7jaHUS Ha
paBHOBECHE pearupyromux BeUIeCTB U|aHaJINW3 (aKTOPOB, BIHSAIOIIMX Ha

TeMnepaTypbl Ha CKOPOCTh
XUMHYECKUX PEAKIUI
XapakTepu3oBaTh

HU3MCHCHHUC CKOPOCTHU XHUMHYISCKOMN

peaKkuuu. IIpakTuxo-

OPHUCHTHPOBAHHBIC 3a/laHUS HA




Mopnyas/Pa3znen/

Tunsl oLIeHOYHBIX

OK/IIK PesyabTaT 00yuenuns -
Tema MepOoNpHATHH
BIIMSIHUE W3MEHEHUS [IpUMeHeHne  npuHnuna  Jle-
KOHIIGHTpallul  BelecTs, |lllarense JUTSt HAXO0XKJICHUS
peakuuu cpensl Y |HaTpaBJICHUS CMEIIEHUS
TeMITepaTypbl Ha|paBHOBECHS XUMUYECKON PEaAKITUU
CMEIllEHUE XHMMHUYECKOTO|H aHauu3 (PaKTOpOB, BIUSAIOIIUX
paBHOBECHS Ha  CMEUICHHME  XHUMHUYECKOIo
paBHOBeCHUS
HccaenoBarb
Pasaex 6. PacTophi HCTHHHBbIE PACTBOPBHI C
3aJaHHBIMH
XapaKTepUCTHKAMH
OK 01 Ilonsarue 0 Paznuyats . 3amaym Ha TPUTOTOBJIECHUE
OK 02 |pacTBOpax VCTHUHHBIE PACTBOPBI pacTBOpOB.
2. IlpakTuKO-OpUEHTHPOBAHHbBIE
pacueTHble 3a/laHus Ha
JUCIIEPCHBIE CHUCTEMB,
UCIIOJIb3yeMble B  OBITOBOM U
IIPOU3BOJICTBEHHON NEATEIbHOCTH
YeloBeKa
OK 01 HccnenoBanue HccnenoBath ¢usuko-|JlabopaTopHas pabora
OK 04 |cBOMCTB pacTBOpPOB XUMHYECKHE cBoiictBa|“IIpuroroBieHne pacTBOPoOB”

HCTUHHBIX paCTBOPOB

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJepP:KaHUeE (CoAepKaHUe MPUKJIATHOTO MOIYJIS)

Paspnen 7. OuennBarb 3ammTa Keiica (c yuerom
Xumus B ObITY M | HOCJIeACTBUS ObITOBOM U | Oyaymieii npogeccuoHAJIbHOI
NMPOU3BOJACTBEHHOM MPOU3BOACTBEHHOM JeATeJIbHOCTH)
JeATEJIbHOCTH JeATEJIbHOCTH Y€JI0BEKA
YeJioBeKa ¢ MO3HIUI
KO0JIOTH4€eCKOo
0e30macHOCTH
OK 01 Xumus B OBITY U OueHuBarb Keiic (c yuerom Oymymieit
OK 02  |npou3BOACTBEHHOM MOCTENCTBUSL  OBITOBOM M |MpOodhecCHOHAIBbHON
OK 04 JIEATEIIbHOCTH YEJIOBEKA (IIPOU3BOICTBEHHOM NeATEeIIbHOCTH)
OK 07 JIeSITEIbHOCTH YeIO0BEKa C Bo3MmoxkHEIC TEMBI KEHCOB:
IIK no3unmi  dkosormueckoii|l. Iloremnenwe  Kimmara H
1.1, 0€e30MmacHOCTH BBLICBOOOXKIEHHE ra30BBIX
1.2., TUAPATOB CO JTHA OKEaHa.
1.3, 2. Bynyuue Matepuansl s aBua-
1.4. , MAIlIMHO- ¥ IPUOOPOCTPOEHHUSI.

3. HoBble wmatepuansl s
COJTHEYHBIX OaTapeit.
4.  JlekapctBa Ha  OCHOBE




OK/IIK

Moayas/Pazaen/
Tema

PesyabTaT 00yuenuns

Tunsl oLIeHOYHBIX
MeponpHUATHH

PaCTUTCIILHBIX MTPpCIIapaToB
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