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PaGouas nporpamma yueGuoit aucumnamusl OYJ1.10 Xumus paspaborana ua
0CHOBE TpebOBAHMIA:

— MepepanbHOro  rocyaapeTBEHHOro  00pa3oBaTeNbHOrO CTAHIApPTa CPEAHEro
obwero obpazosanns (nanee — GI'OC COO) (yrBepkaeH MPUKAIOM Munucreperna
obpazosanmns u nayku P® or 17.05.2012 N 413);

— MejepanbHOr0  rocyapeTBEHHOrO  0Opa3oBaTeNbHOr0  CTaHjapra 1o
cneunansHocTH:  49.02.01 Dusnveckas KyibTypa (DazoBas nojAroroska),
VIBEPAICHHOTO  npuka3oM  MunucrepcrBa  [lpocsemienns  Poccuiickoi
®enepaunn ot 11.11.2022 N 968.

— MenepanbHoit oOpazoBaTeNbHON MPOrpaMMel cpeiHero obiero obpazoBaHus
(yTBepxaeHa npukazoM Munnpocseiienus Poccun ot 23.11.2022r. Ne1044)

— llpumeproii paboyeit nporpammsl o6iieo6pazoBaTenbHON yueGHOH THCIHILTHHEI
«Xumusi» (Ga3oBblii  ypoBeHb) s NpodecCHOHATBHBIX 00pa3oBaTEIbHBIX
OpraHH3aluii TEXHOJI0rnyeckoro npoduis odyuerus (Y TBepik/aeHa Ha 3ace1aHuH
Cosera no ouenke colepxaHns M KauyecTBa NPHUMEpHLIX PabouMX MPOrpamMMm

0b1eobpasoBaTebHOrO U colManbHo-rymMmanutapioro wikaos CITO — I[potokon
Neld or 30.11.2022r.)

Paspabotunk:

Bnaaumupos JLLA., npenoaasarens xumun [AITOY  «Teromickuii rocyaapcTBeHHBIH
KOJUICIUK IPaKIaHCKOH 3alUThI»

Paccmotpena u onoGpeHa Ha 3aceiaHMM  NpeIMETHO-UMKIOBOH KOMHCCHH
C€CTECTBEHHOHAYYHBIX  AucUMIUIMH M mateMatiku  [AIIOY  «Teroumckuii
roCyapCTBEHHBIH KOUIEIK MPaKIaHCKOH 3aLHThI»,

nporokoa Ne 1, or 22.08.2024 r.
npejaceaatess ['[LLK{-Z'}\/EF . Jlopoanosa/

Paccmorpena neaarormyeckum coserom FATIOVY «Tetiomekuii rOCY/1apCTBEHHbI
KOJUIEJIAK IPak/1aHCKON 31U ThIY,

nporokon Ne 1, ot £708.2024 r.




1. TACHOPT IPOT'PAMMBbBI YYEBHOM JUCHUITIUHBI
OV /.10 Xumus

1.1. O61acTh NPUMEHEHUSI TPOTPAMMBI.
[Tporpamma MOJKET HCITOJTH30BATHCS IPYTUMHU npodecCuOHATEHBIMU

o0pa3oBaTebHBIMA OPTaHU3ALUAMHU, PEATU3YIONIMMHA 00pa30BaTEIbHYIO MPOTPAMMY
cpennero obmiero oopazosanus B npenenax ocsoenust OITOIT CITO na 6a3e 0CHOBHOTO
obmero o6OpaszoBanus (IIIIKPC, TIIICC3). Ilporpamma cocraBieHa Ha OCHOBE
IPUMEPHON TPOTPaMMBbI YU4EOHOH TUCITUTUTMHBI « XUMUS JJIS CIICIIMATLHOCTH CPEIHETO
npodeccuonansaoro obpazoBanus 49.02.01 dusnueckas KyIbTypa

1.2. MecT0 AUCUMIUIMHBI B CTPYKTYpe OCHOBHOH NPO(ecCHOHATBHOI
o0pa3oBaTe/IbHOM POIrPAMMBI:

[Iporpamma mo XuMHM pa3padoTaHa Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON MporpaMMbl CpeAHEro oOIero oOpa3oBaHUs,
npenacrasieHHbix B @I'OC COO, ¢ y4eToM KOHIEMIMU MPenojaBaHusi y4yeOHOTO
npeamera "Xumus" B oOpa3oBaTenbHbIX opraHuzanusax Poccuiickoit ®denepanum,
pean3yIoluX OCHOBHbIE OOpa3oBaTeNbHbIE MPOrPaMMbl, U OCHOBHBIX IOJIOKEHUH
denepanbHON paboueli mporpaMMbl BOCITUTAHMSL.

OO01eo0pazoBaTenbHas IUCHUILUIMHA «XUMUS» H3ydaeTcs Ha 0a30BOM YPOBHE B
0011e00pa3oBaTeIbHOM  [MKJE Yy4eOHOro IjlaHa OCHOBHOM mpodeccuoHaIbHON
00pazoBaTeNbHOM MporpaMmbl rpynn crnenuanbHocTH 49.02.01 dusnueckas KyJabTypa.

TpyaoeMKOCTh AUCHMIUIUHBI « XUMUS» Ha 0230BOM YpPOBHE COCTaBJISIET 72 yaca.

[IpuknanHol MOIyNb BKIOYAeT oAWH paznen. Paszmen 7 «Xumus B OBITY U
MIPOU3BOJICTBEHHOM NEeATENbHOCTH YeJI0BEKay peanuzyercs TUTSt BCEX
npodeccHii/CriennaJbHOCTe Ha MaTepuane KeWCOB, CBS3aHHBIX C OJKOJIOTMYECKOMN
0€30MacHOCThIO M OIIEHKOW TIOCIIE/ICTBUN OBITOBOM U MTPOU3BOACTBEHHOM IEATETLHOCTH,
1o oTpaciisiM OyayIiei mpodecCuOHaTBLHOM eATeTbHOCTH 00yYarOIINXCA.

1.3. Henru wm 3agauum JMCUMIUVIMHBI — Tpe0OBaHUSI K pe3yJbTaTaM OCBOEHMS
AUCHHUILINHBI:
3HAHMS M YMEHUS:

@®opmMyJaupoBaTh 0230Bble¢ NOHATHUS U 3AKOHbI XUMUM:

® COCTaBJISTh XUMHUYECKHE (POPMYIIBI COSTMHEHUIN B COOTBETCTBUU CO CTETICHBIO
OKHCJIEHUS] XUMUYECKUX 3JIEMEHTOB, UCXO/S U3 BAJIEHTHOCTH U
ANEKTPOOTPULIATENBHOCTH:

® XapaKTEpU30BaTh XMMHUYECKHUE FJIEMEHTHI B COOTBETCTBUM C X IMOJOKEHHUEM B
MEPUOINYECKON CUCTEME XUMHUYECKUX dieMeHTOB J[.1. Menneneera

Xapakrepu30BaTh THIIbI XUMHYECKHX PeaKIUii:

® COCTaBJISITh PEAKIIMU COCAMHEHUS, PA3JIOKEHUS, OOMEHA, 3aMEIIEHUS,
OKHCIIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKLIUH

® COCTaBJISITh YPABHEHMS] XUMUUYECKUX PEaKIIUU HOHHOTO OOMEHa C y4acTUeM


exp:536025

HEOPTaHWYECKUX BEIECTB

HccnenoBaTh CTPOEHHE U CBOICTBAa HEOPTAHUYECKUX BelIeCTB:

® KJACCHU(HUIIMPOBATH HCOPTaHUICCKUE BEIIECTBA B COOTBETCTBUH C X CTPOCHUEM

® yCTaHABJIMBATh 3aBUCUMOCTH (PU3HKO-XHUMHUUYECKHX CBOHMCTB HEOPTaHUUYECKHUX
BEIICCTB OT CTPOCHHS aTOMOB M MOJICKYJI, & TAKXKE THUIIA KPUCTAIUTHUSCKOMN
peIIeTKH

® KJIACCHU(HUIIMPOBATH OPTAHWICCKUE BEIIECTBA B COOTBETCTBUU C UX CTPOCHHUEM

® YCTaHABJIMBATh 3aBUCUMOCTh (PU3NKO-XUMHUUYCSCKHUX CBONCTB OpPraHUICCKUX
BEIIECTB OT CTPOCHUS MOJICKYJ

® HCCIICJIOBATh KAUECTBEHHBIC PEAKIIUN OPTaHUICCKUX COCTUHEHUI OTICIbHBIX
KJIacCOB

XapakTepH30BaTh BJMSTHHE PA3JINYHBIX (aKTOPOB HA pAaBHOBECHE H CKOPOCTH

XMMHUYECKHUX PeaKkIui:

® XapaKTEPH30BaTh BIUSHUEC KOHIICHTPAIIUU PEarupyIOIINX BEIISCTB U
TEMIIEPATYPbl HA CKOPOCTh XUMHUYCSCKUX PEaKIui

® XapaKTepPH30BaTh BIIMSIHUC U3MECHCHUS KOHIICHTPAIIUH BEIECTB, PCAKIIMH CPEJIbI
U TEMIIEPaTyPhl Ha CMEIEHNE XMMHUYECKOTr0 PaBHOBECHS

HccaenoBaTh HCTHHHBIE PACTBOPDI € 3aIaHHBIMHU XapaKTePUCTHKAM:

® pa3auYaTh HCTHHHBIC PACTBOPHI

® OIICHUBATH MOCIEACTBHSI OBITOBOM M MMPOU3BOICTBEHHOM JIEATCIILHOCTH YEIIOBEKA
C MO3ULIMI DKOJIOTHYECKON 0€30IMacHOCTH

1.3.1. Hean nucuuninHbI:

dbopMUpOBaHUE CHUCTEMBbl XMMHMUYECKUX 3HAHMM KakK BaKHEWIEW COCTaBIIAIOIICH
€CTECTBEHHO-HAYYHOM KApTUHBI MUpPA, B OCHOBE KOTOPOM JICKAT KJIKOUEBBIEC MOHSTHS,
dbyHIaMEHTAJIbHbIE 3aKOHBl U TEOPUU XUMHUHU, OCBOCHUE S3bIKA HAYKH, YCBOCHHUE U
NMOHMMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUECKOTO XapakTepa,
O03HAKOMJIEHUE C HCTOPUEN UX PA3BUTHUS U CTAHOBJICHHUS,

dbopMHpOBaHWE W pPa3BUTHE TMPEJACTABICHUNH O HAYYHBIX METOJAaX ITO3HAHUS
BCIIECTB W XUMHUYCCKHX PEAKIUHA, HEOOXOMAMMBIX JII TPUOOpPETECHUS yMEHUI
OPHUEHTHUPOBATHLCS B MUPE BEIIECTB U XUMHUCCKUX SIBJICHUH, MMEIONUX MECTO B IIPUPO/IEL,
B IPAKTUYECKOMN U MOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHUU W CIOCOOOB JESITEIBHOCTH, CBSA3aHHBIX C HAOIIOJIEHUEM U
O00BSICHEHHEM XHMHYECKOTO JSKCIEPUMEHTa, COOIIOJCHHEM TpaBUiI OE30IacHOIO
oOpalleHHsI ¢ BEIIECTBAMM.

3aaun AMCUMILIUHBI:

amanTamnys OOYYalOmUXCS K YCJIOBHSAM JIMHAMHYHO Pa3BUBAIOIIECTOCS MHUPA,
dbopMHpOBaHKE MHTEIUIEKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHITHIO TPAMOTHBIX PELICHUA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUAX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHECHUEM;




dbopMupoBaHre y 00ydaromuXCsl KIIFOUEBbIX HABBIKOB (KIFOYEBBIX KOMIIETECHIIUN),
UMEIOIINX YHUBEPCAIBHOE 3HAYEHUE JJISl PA3JIUYHBIX BUJIOB AEATEIBHOCTH: PELICHUS
npobiieM, TMOMCKa, aHamu3a W 00paboTKu HMHPOpMAIMH, HEOOXOAUMBIX IS
NpUOOPETEHUST ONBITA NESITEIIBHOCTH, KOTOPAasl 3aHMMAEeT BaXKHOE MECTO B MO3HAHUU
XUMHUH, a TaKkXKe JUIsl OLIEHKM C MO3ULHUN S3KOJOTMYECKOM OE€30IacHOCTH XapakrTepa
BJIUSHUSA BELIECTB M XMMHUYECKUX IPOLIECCOB HA OPraHM3M YEJIOBEKA U MPUPOIHYIO
cpeny;

pa3BUTHE I[IO3HABATEIIbHBIX WHTEPECOB, HWHTEIUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN 00Y4YarOIIUXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO HPUOOpETaTh HOBBIE
3HAHUS 10 XMMHUU B COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSIMH, MCIIOJIb30BaTh
COBpEMEHHBIE MHPOPMAIIMOHHBIE TEXHOJIOTUY AJIs1 TIOMCKA U aHaIM3a y4eOHON U Hay4HO-
HOIYJISIPHON HH(OPMALIMKA XUMHUECKOTO COJEPKaHUS;

dbopMHpoBaHHE W Pa3BUTHE y OOYYAIOIIMXCS ACCOLMATUBHOTO M JIOTMYECKOIrO
MBIILIEHUS, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, MpH IUIAHUPOBAHUM U MPOBEACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Y 00y4daromuxcs yOeK JIEHHOCTH B TYMaHUCTUYECKOW HAIPABICHHOCTH
XUMHUHM, €€ BaXHOM pOJM B PEIICHUH TII00aTbHBIX MPOOJIEM pPALMOHAIBHOTO
IPUPOAOIIOIb30BAHUS, TIIOMOJHEHHUSI JHEPreTUYECKUX PECYpCOB M  COXPAHEHUS
IPUPOJTHOTO PABHOBECHS, OCO3HAHHUA HEOOXOJUMOCTH OEpEeKHOr0 OTHOIIEHUS K
OpUpOJIE M CBOEMY 3/0pPOBbIO, a TaKXKe MPUOOPETEHUsI OIbITa HCIOJIb30BAHUS
NOJIYYEHHBIX 3HAHWM U1 IPHUHATUS TPAMOTHBIX PELIEHUN B CUTYalHsX, CBSI3aHHBIX C
XUMHUYECKUMH SIBICHUSIMHU.

1.3.2. IlnanupyemMble pe3yJbTaTbl 0CBOEHHsI 0011€00pPa30BaATEIbLHOM M CIIUILIUHBI
B coorBeTcTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

B pesynbraTe wH3ydyeHHsS JOUCUUILIMHBI «XUMHsS» OyayT CcPOPMHUPOBAHBI
CIEIYIOIINE 001Me KOMIIETEHIIMH:
OK 01. BpiOupate cnocoObl pemeHus 3anady NpopecCUOHAIBHON NIEeSITeIbHOCTH
NPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM;
OK 02. Hcnonp30BaTh COBpPEMEHHBIE CPEICTBA IOMCKA, aHAIM3a W HMHTEPHPETALIUU
uHdpopmaluu, # HUHPOPMALUMOHHBIE TEXHOJOTMM [UIsl  BBIMOJHEHUS  3aJay
npoeCCUOHAIBHON JIeATEIbHOCTH;
OK 04. Db dhexTnBHO B3aMMOICHCTBOBATh U PaOOTaTh B KOJUICKTUBE U KOMAH/IE;
OK 05. OcymecTBiTh YCTHYIO U MHUCbMEHHYIO KOMMYHHKAIIMIO HAa TOCYIapCTBEHHOM
s3bike Poccuiickoit depepanuu ¢ y4eToM 0COOCHHOCTEH COIMATIBHOTO U KYJIbTYPHOTO
KOHTEKCTA;
OK 07. CopneiicTBOBaTh COXPAaHECHHUIO OKPYKAIOIICH Cpebl, pecypcocOepekeHHIo,
OPUMEHATH 3HAHUS 00 M3MEHEHWHU KIIMMaTa, MPUHIMIIBI OEpexIMBOro MPOU3BOJACTBA,
3¢ (HEeKTUBHO AEMCTBOBATh B UYpE3BbIUAMHBIX CUTYAIUSX;

B pe3ynbTaTte n3ydeHus: AMCHUILUIUHBI «XUMUs» OyAyT chopMUpOBaHbI CIAEAYIONINE
JIMYHOCTHBIE  Pe3yJbTaThbl OCBOCHMS npeaMeTa "Xumus" OTpaxaroT
c(hOpMUPOBAHHOCTh  OMNbITA I[IO3HABATEIbHOM M  MPAKTUYECKOW JIeSITEIbHOCTH
oOyyJarouuxcsi Mo peaausalui IpUHITHIX B O0IIECTBE [IEHHOCTEW, B TOM YHCIIE B YACTH:



1) rpa’kIaHCKOTr0 BOCIUTAHUSI:

OCO3HAHMS OOYJaIONUMHUCA CBOMX KOHCTHTYIIMOHHBIX TpaB M 0Os3aHHOCTEH,
YBAXEHUS K 3aKOHY U MTPABOMOPSIKY;

MIPEICTABIICHUS O COMAIIBHBIX HOPMaxX U MpaBUjIaX MEKINYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW MACATEIHPHOCTA TPH CO3JAHUU YUICOHBIX
MIPOCKTOB, PEIICHUN YYEOHBIX W TO3HABATEIBHBIX 3aJ]1a4, BBITOJHECHUU XHUMHUYECKHUX
AKCTICPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY M apTyMEHTBI
JIPYTUX TIPU aHAJIU3€ PAa3IMYHBIX BUJIOB YUCOHOM €SI TEILHOCTH;

2) IaTPHUOTUIECKOrO BOCITUTAHHSI:

[IEHHOCTHOT'O OTHOIIEHUS K HCTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTCUECTBEHHOM
XHAMUH;

YBaXEHUS K TIPOIIECCY TBOPUECTBA B 00JIACTH TCOPHH U IPAKTUICCKOTO IPUMCHEHUS
XUMHUH, OCO3HAHUSA TOTO, YTO JOCTH)KCHHS HAYKH €CTh pe3yJdbTaT JIUTCIBHBIX
HAOIOCHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX ITOMCKOB, TIOCTOSHHOTO TpyZAa
YYCHBIX U MPAKTHUKOB;

WHTEpeca M T03HABAaTEIbHBIX MOTHBOB B TOJYYCHHH W TIOCICAYIOIIEM aHAIN3e
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBECHHON XHUMUH;

3) AIYXOBHO-HPABCTBEHHOI'O BOCIHUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO TTOBEICHUS,;

CIIOCOOHOCTH OIIEHHMBAaTh CHUTYaIlMH, CBS3aHHBIC C XHMHYCCKUMH SIBICHUSMH, U
MIPUHAMATh OCO3HAHHBIC PEIICHUsI, OPUECHTHUPYAICh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI
Y IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJICHUE U MTOCTYIKH CBOMX TOBApHUIIEH C TTO3UIIHMA
HPaABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHWE TTOCIICICTBHIA ATHUX MOCTYIKOB;

4) hopMHUpPOBaHHUS KYJILTYPEI 3I0POBLS:

MOHUMAaHUsl LEHHOCTEN 3J0pOBOTr0 M 0e30macHOro oopasza *U3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DH3WYECKOMY U TICHXHYECKOMY
3JI0POBBIO;

coOJTr0IeHUS TTpaBUII 0€30MaCHOT0 OOpalleHHUs C BEIIECTBAMHU B ObITY, MOBCEIHEBHOM
JKU3HH U B TPYJIOBOH JESITCIIBHOCTH;

MOHUMAHUS [IEHHOCTU TPaBWUJ WHANBUIYATLHOTO U KOJIJIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TOCHEJACTBUA W HENPUITHS BPEIHBIX MPUBBIYCK (YymoOTpeOIeHus
QJIKOTOJIsI, HAPKOTUKOB, KYpeHUS);

5) TpyaA0BOrO BOCIIMTAHHS:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B y4€OHO-HCCIICIOBATEIHCKOMN JACSITEIBHOCTH,
0OIIIECTBEHHO TOJIC3HOM, TBOPUYECKOW U IPYTHX BUAAX JACATCIHHOCTH;

YCTAaHOBKM Ha aKTHBHOE ydYacTHE B PEIICHWHM TMPAKTUYECKHUX 3a7ad COIHaIbLHOM
HaIPaBJICHHOCTH (B paMKax CBOET0 KJlacca, IIKOJIbI);

HWHTEpeca K MPaKTUYECKOMY HU3YUYEHHIO TPOQEeCcCruil pa3IMuHoOro poja, B TOM YHUCIIe
Ha OCHOBE NMPHUMEHEHUS NMPEIMETHBIX 3HAHUHN IO XUMUH;

YBaKEHHUS K TPYAY, JIOJSAM TPyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;




TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUAYATHHOW TPACKTOPHH OOpa3oBaHUS,
Oynymeld mpodeccun M peau3alui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEM K XHMHUHU, HMHTEPECOB U NOTpeOHOCTEH
00I111eCTBa;

6) PKOJIOTUYECKOTO BOCIUTAHUS:

DKOJIOTMYECKM I1eJIeCOO0Opa3HOr0 OTHOUIEHUS K NPHPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

NOHUMAHUSI TJIOOAIBHOTO  XapakTepa JSKOJOTUYECKUX MpoOJieM,  BIUSHUS
HPKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIbHON CPEbI;

OCO3HAHMUSI HEOOXOJMMOCTH HCIOJb30BaHUS JOCTHKEHUN XUMHH JUJISl pPELICHUs
BOIIPOCOB PAIMOHAIBHOTO MPUPOIOIOIb30BAHUS;

AKTUBHOT'O HENPUATHS [EUCTBUN, MPUHOCAIIMX BPEA OKPYXKAIOIIEH MPUPOTHON
cpene, yMEHHsS MPOTHO3MPOBATH HEOJArONPUATHBIE HKOJIOTHYECKUE TOCIEICTBUS
NPEANPUHUMAEMBIX JENCTBUI U IPEAOTBPAILATH UX;

HaJIMYUsl Pa3BUTOTO 3KOJIOTHYECKOTO MBIIUICHUS, SKOJIOTHUYECKON KYJIbTYpPhl, OIbITA
JEATEIIbBHOCTH JKOJIOTMYECKOW HAMpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MU B
MO3HABATEIbHON, KOMMYHUKATUBHON M COIMANIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHUS
aKTUBHO TIPOTUBOCTOSITH UEOJIOTUU XeMOhoOuu;

7) IEHHOCTU HAYYHOTO NO3HAHUS:

c(pOPMUPOBAHHOE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKY;

MOHUMAaHUs cHelUUKN XUMUU KaK HayKH, OCO3HAHUS €€ POJu B (HOPMUPOBAHUU
palMOHANIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO TPEACTaBICHUS 00
OKpY>KalollleM MHUpPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelieHUur IPOo0IeM COXPAHEHHS PUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUU ISl COBPEMEHHOW LIMBWJIM3AIMU: B €€
TYMaHUCTUYECKON HAMpaBJICHHOCTH W Ba)XXHOW pOJIM B CO3JIaHUM HOBOM 0a3bl
MaTepUaIbHOW KYJBTYPhlI, PEIICHUH TJ00ANIbHBIX MPOOJIEM YCTOWYHUBOTO DPa3BUTHS
YEeJIOBEYECTBA - CHIPHEBOM, YHEPTETUUECKOM, TUIIEBON U SKOJIOTMYECKON 0€30MMacHOCTH,
B Pa3BUTUM MEIUIMHBI, 00ECIIEYECHUU YCJIOBUU YCIEIIHOTO TPyAa U HKOJOTHYECKHU
KOM(OPTHOM KMU3HU KaXkJA0r0 YieHa 00IIeCcTBa;

€CTEeCTBEHHO-HAYYHOU TPAaMOTHOCTH: TMOHMMAaHUS CYIIHOCTU METOJOB IO3HAHWS,
UCIIOJIb3YeMBIX B E€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIOJB30BaTh IMOTy4aeMbIe
3HAHUS JJI1 aHAU3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIET0 MUPA U TIPOUCXOIAIINX B
HEM W3MEHEHUW, YMEHHUsS JieJlaTh OOOCHOBAaHHBIC 3aKIIOYCHHUS HAa OCHOBE HAYYHBIX
($haKTOB U UMEIOIIMXCS JAHHBIX C ETbI0 TIOJIYYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HMCIOJb30BaTh XUMUYECKUE 3HAHUS JJISI PEIICHUS
po0JIeM B peasTbHBIX KU3HCHHBIX CUTYaIIUSX;

MHTEpeca K O3HAHUIO U UCCIEA0BATENIbCKON 1eATeNbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHU K HEMPEPHIBHOMY 00pPa30BAHMIO M CAMOOOPA30BaHUIO, K
AKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHUW IO XMMHUU B COOTBETCTBUU C KU3HEHHBIMHU
MOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSM Tpyla B pas3liMyHbIX cdepax npodeccuoHaIbHOM
NEATEIIBHOCTH.




MertanpeaMeTHbie Ppe3yJbTAThl  OTPAXAIOT OBJIAJICHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JCHCTBUSIMU.

OBJlaJicHHE YHUBEPCAIbHBIMU YU€OHBIMU MO3HABATEILHBIMU JICHCTBUSIMU :

1) 6a30BbIC JIOTHYCCKHUE ICHCTBUS:

CaMOCTOATEILHO (POPMYJIUPOBATH M AKTYaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuUBaTh;

OTIPEIEIIATH 1eJIU JeATEILHOCTH, 3a/1aBasi MapaMeTphbl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTB PE3yJIbTAThI IESITEIILHOCTH C MOCTABIEHHBIMU 1IEJISIMU;

UCITI0JIb30BATh MPU OCBOCHUH 3HAHUM MPUEMBI JIOTHUYECKOTO MBIIUICHHUS - BBIICISATD
XapaKTepHbIE MPU3HAKU MOHATUA M YCTAaHABIMBATH MX B3aUMOCBS3b, HCIOJb30BATh
COOTBETCTBYIOIIHE MOHATHUS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBJICHUM;

BBIOMpPATh OCHOBAHUS M KPUTEPUU MJIs KIACCU(DUKAIIUU BEIIECTB U XUMHUYECKUX
peaKuui;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXKYy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXIACHUS (MHAYKTUBHBIC, ICAYKTUBHbBIC, 10 AHAJIOTHUN),
BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUYUS B PACCMATPUBAEMBIX SBJICHUSIX,
GbopMyIIUPOBATH BBIBOBI U 3aKJIIOUCHUS;

MPUMEHSThL B MPOLIECCE TMO3HAHUS, HCIOJb3YyeMbl€ B XUMHUHM CHMBOJIMYECKHUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BBIBATH MOJIEIBHBIE TPEACTABICHUS - XUMUYECKUHN 3HAK
(cuMBOJI) BJIEMEHTa, XUMHUYecKas (QopMyla, YpaBHEHHE XMMUYECKOW pPEaKIuH - MPHU
perieHnn yueOHBIX MO3HABATEIbHBIX W MPAKTUYECKHX 3aj]ad, MPUMEHSATh Ha3BaHHBIC
MOJEJIbHBIE TPEJICTABICHUSI MJIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIU.

2) 6a30BbIE UCCIIEIOBATEIBCKUE JCHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUSI BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopmMynupoBaTh LETU U 3aJa4d UCCIIEIOBAHUS, UCIOJb30BaTh MOCTABJICHHBIE U
CaMOCTOATENIbHO C(OPMYJIMPOBAHHBIC BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JJ1s1 (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABWIHBHOCTH BBICKA3bIBAEMBIX
CYXJICHUM;

BJIQJIETh HaBBIKAMU CaMOCTOSTEJILHOTO MJIAHUPOBAHUS U TIPOBEACHUS YUCHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HaOII0JaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATh €ro pe3ysbrar, (GOopMyJIHpoBaTh OO0O0OIICHUS U
BBIBOJIbI OTHOCHUTEIIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAaHMS, COCTABISAThH
000CHOBaHHBIN OTYET O TIPOJICTaHHOU padoTe;

MPUOOPETATh OMBIT YYCHUYECKOM HCCIICIOBATENHCKON M MPOEKTHOM JESITEIIbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIILHOMY MTOMCKY METOJ/IOB PEIICHUS
MPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JIMYHBIX METO/IOB MO3HAHUSI.

3) pabota ¢ nHbOpMaITHEii:

OPUEHTUPOBATLCA B PA3IUYHBIX MCTOYHHUKAX WHMOpManuu (Hay4HO-MOIYJIsIpHAs
JuTepaTypa XMMHUYECKOTO COJIEp)KaHUs, CIpaBOYHBIE mocoOus, pecypchl MHTEpHETA),
aHAIM3UPOBaTh UHPOPMALIMIO PA3IIUYHBIX BUJIOB U (POPM MPEACTABICHUS, KPUTUUECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTH;

(bopMyIMpOBaTH 3aMPOCHl U MPUMEHSTh PA3IUYHbIE METObI NPU MOUCKE U 0TOOpE
uHpopMaIuu, He0OX0IMMOM J1JIsl BBITIOJIHEHUS Y4€OHBIX 3a7a4 ONpPEIeTIEHHOTO THUIA;




npuoOpeTaTh  ONBIT  HMCHOJB30BAaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHH U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BbIOMpaTh ONTUMAIbHYIO (OpMYy MpencTaBiIeHHs WHGOpMAIUU
(cxembl, TpauKu, AUArpamMmbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIIONIb30BaTh HAYUYHBIM S3bIK B KA4ECTBE CPEACTBA MpU pabOTe C XUMHUYECKOH
uHbOopMaIeil: IPUMEHATh MEXIpeaMeTHbIE (PU3NYEcCKre U MaTeMaTHYECKUe) 3HAKU U
CUMBOJIBI, (hOPMYIIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HarJISIHOCTH.

OByajiecHNe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JECHCTBUSIMH:

3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOHl TeMbl B XOJ€ AUaliora W/WiIu
JUCKYCCHUH, BBICKa3blBaTh WJEH, (POPMYIHpPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIIBHO
BBITIOJTHEHHS TIPEITIOKEHHOM 3a/1a4H;

BBICTYNIaTh C TpE3CHTAlMel pe3ylbTaTOB MO3HABATEIbHON JIEATEIhHOCTH,
MOJTyYEHHBIX CaMOCTOSITENIbHO HJIM COBMECTHO CO CBEPCTHHKAMHU TPH BBINOJTHEHUU
XUMHYECKOTO OKCIIEPUMEHTa, MPAKTUYECKON pabOThl MO HCCIETOBAaHUIO CBOHCTB
M3y4aeMbIX BEIECTB, pealn3alii y4eOHOro MpoeKkTa U (HOPMYIHpPOBATH BBHIBOABI IO
pe3ynbTaTaM MTpPOBEICHHBIX HCCIECOBAHUN IyTeM COIJIACOBAaHUS TO3UIMA B XOe
00Cy>KJIeHHs] 1 OOMEHA MHEHUSIMU.

OBnajieHNe YHUBEPCATbHBIMU PETYISTUBHBIMU JICHCTBUSIMMU:

CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh M OCYILECTBJISATH CBOIO  IO3HABATEIBHYIO
NeSTeNIbHOCTb, ONpenessss ee Leldd M 3aJaud, KOHTPOJUpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil aNrOpUTM ASHCTBUIA IPU BHINOIHEHUN
y4eOHBIX M HCCIIEIOBATEIbCKUX 3aJ]lay, BhIOUpaTh Hanbosiee 3PGEeKTUBHBIN CIOCO0 HX
PELICHUs C YYETOM IOJTyUYEHHUsI HOBBIX 3HAHHUM O BEIIECTBAX U XUMUYECKHUX PEAKIIHIX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH JNEATEIHHOCTH HAa OCHOBE CamMOaHalIW3a |
CaMOOIICHKH.

IIpeameTHbIe pe3yJibTAaThI OCBOCHUA Kypca ""Oprannyeckast xumus'"
O0TPAXKAIOT:

c(hOpMUPOBAHHOCTD MPEJICTABICHUN O XUMHUYECKON COCTABIISAIOIIEH €CTECTBEHHO-
HAYYHOU KapTUHBI MUPA, POJIM XUMUU B TIO3HAHWUH SIBIICHUI MPUPOIBI, B
(hOpMUPOBAHNY MBIIUICHUS U KYJIBTYPBI JINYHOCTH, €€ (PyHKIIMOHAIBHON TPaMOTHOCTH,
HEOOXOMMOM IS pelIeHUs] MPaKTUUECKUX 331a4 U KOJOTUYECKH 000CHOBAHHOTO
OTHOIICHHUS K CBOEMY 3/I0POBbIO U IIPUPOIHOM Cpeie;

BJIaJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPask BKIIFOYAET:

OCHOBOIIOJIAralole TMOHATUS (XMMHYECKUH JJIEMEHT, aTOM, OJJIEKTPOHHAs
o0o0JIouKa aroma, MOJIEKYJa, BAJEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, XUMHUYECKas
CBsI3b, CTPYKTYpHasi popmysa (pa3BepHyTas U COKpallleHHas), MOJib, MOJISIpHAsi Macca,
MOJISIpHBIA 00BEM, YTIIEPOIHBIN CKeNeT, (GYHKIIMOHATbHAS TPYIIa, paJAuKall, U30MEpHUs,
U30MEpPBI, TOMOJIOTMYECKHH  psAl, TOMOJIOTH, YTJIEBOAOPOIBI, KHCIOPOJA U
a3oTcoJiepKalllie  COCAMHEHHsS,  MOHOMEp, TMOJUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSMHEHUS);

TEOpUM M 3aKOHBI (TEOpHsi CTpoeHMsI opraHmyeckux BemecTB A.M. bytieposa,
3aKOH COXPaHEHHS! MacChl BEIIECTB);

3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3bIK XUMHH;




MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKAllMe B OCHOBE MOHUMAHUS MNPUYUHHOCTH U
CHUCTEMHOCTH XUMUYECKHX SBJICHUH, (PaKTOJOTUIECKUE CBEACHUS O CBOMCTBAX, COCTaRBE,
MIOJIYYCHUH ¥ O€30TIaCHOM HMCIIOIB30BAHUH BAKHEHIIIMX OPTaHUYECKUX BEIIECTB B OBITY
U MIPAKTUYECKOM JEATETbHOCTH YEJIOBEKA;

cOPMHPOBAHHOCTh YMEHUU BBISBJISATH XapaKTEPHBIC TMPU3HAKU TOHSATHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAaHHUH COCTABA, CTPOCHUS U MPEBPALIEHNUN OPTAHUYECKUX COEAUHEHHUI;

chOpPMHPOBAHHOCTh YMEHUM MCIOJIb30BaTh XUMHUYECKYIO CUMBOJMKY JUIS
COCTaBJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpalleHHON) (hopmyn
OPraHMYECKUX BEIIECTB U YPABHEHHN XMMHUYECKHX pPEaKUWW, W3rOTABIMBATH MOJEIU
MOJIEKYJ OpPraHMYECKHX BEIIECTB MJI WUIIOCTPAUM HUX XHUMHYECKOIO U
MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh yYMEHUW YyCTaHABIMBAaTh MPUHAMICKHOCTh HW3YUECHHBIX
OPraHMYECKUX BEILECTB MO UX COCTABY U CTPOCHUIO K OMPEACIICHHOMY KJIacCy/TpyIiie
COCIMHEHM  (YIJIEBOJAOPOABI, KHUCIOPOA M  a30TCOAEpXKAIME  COCAMHEHMS,
BBICOKOMOJICKYJISIDHBIE COCAMHEHHUs), JaBaTh MM Ha3BaHUA [0 CHUCTEMaTHYECKOU
HomeHknatype (IUPAC), a Takxke NpUBOAUTH TPUBHAJIBHBIE HAa3BaHUS OTIEIbHBIX
OpPraHMYeCKUX BEHIECTB (ITWJICH, MPOMUJIEH, All€TUJIEH, STWJICHIJIUKOJb, TIUIEPHUH,
dbenon, dopManbaeruj, aneTanbIerujl, MypaBbUHasi KHUCJIOTAa, YKCyCHas KHCIIOTA,
OJICMHOBAs KHCIIOTa, CTEAPUHOBAs KUCJIOTA, TJII0K03a, (PpyKTO3a, Kpaxmall, eJlTio03a,
TJIAIIVH);

c(hOpMHUPOBAHHOCTH YMEHUS OTPEEIATh BUIBI XUMUYECKON CBSI3M B OPraHUYECKUX
COETMHEHMSIX (OIMHAPHBIE U KPATHBIC);

chOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATh TOJIOKEHUS TEOPUU  CTPOCHUS
opranudeckux BemectTB A.M. byrtiepoBa mis 0OBbsICHEHWS 3aBHCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEepU30BaTh COCTaB, CTpOeHUE, (GU3NYECKUE U
XUMHUUYECKUE CBOMCTBA TUIUYHBIX MPEICTAaBUTEIEH Pa3IUYHBIX KJIACCOB OPTraHUYECKHUX
BEIIECTB (METaH, TaH, STWICH, MPOIMWICH, alleTuiaeH, Oytaauen-1,3, MeTunoyTaanueH-
1,3, OeH30i1, METAaHOJ], 3TAaHOJ], 3TUJIECHIJIUKOJIb, TJIMIEPUH, (DEHOJ, aleTalbIeru,
MypaBbUHAasl U YKCYCHAasl KHCJOTHI, IJIFOKO3a, Kpaxmal, LEeJUII0JI03a, aMUHOYKCYCHas
KHCJIOTa), WUTIOCTPUPOBATh T'E€HETUUYECKYH) CBS3b MEXKIAYy HHUMH YpaBHECHHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKINI C HCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHsI XapaKTEepPU30BaThb HWCTOYHUKH YTIJIEBOJIOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIN Ta3, Yrojb), CIOCOOB UX MEPEPaOOTKH M MPAKTHIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTH YMEHU IPOBOUTH BHIYUCIICHHS 110 XUMUYECKUM YPABHCHHSIM
(Maccel, 00bEMa, KOJIMYECTBA KMCXOMAHOTO BEIIECTBA WU TMPOJIYKTa PEAKIMH TI0
W3BECTHBIM Macce, 00beMy, KOJTUYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB
peaKIun);

cOpMHPOBAHHOCTh YMEHUN BIAJIETh CUCTEMOM 3HAHMM 00 OCHOBHBIX METOJAX
HAay4YHOT'O MO3HAHUs, UCIOJIb3YEMbIX B XUMHH IIPU W3YUYECHUM BEIIECTB U XUMHYECKHUX
ABJICHU (HAOMIOZICHHE, W3MEPEHHE, SKCIIEPUMEHT, MOJEIUPOBAHUE), HCIOJIb30BATh
CHUCTEMHbBIE XMMHUYECKUE 3HAHUS JJISl IPUHSTUS PEIICHUN B KOHKPETHBIX >KU3HEHHBIX
CUTYyalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX TIPUMEHEHUEM;



c(hOpPMHPOBAHHOCTh, YMEHUW COOMIOAATh MpaBUjia IOJIH30BAHUS XHUMHYECKOU
MIOCY/I0H 1 TabopaTOPHBIM 000PYI0OBAaHNEM, a TAKXKE MTpaBUiIa 0OpaIeHus ¢ BEMECTBAMHU
B COOTBETCTBHUH C HHCTPYKIIUSAMH I10 BHIMOJHEHHIO JIA0OPATOPHBIX XUMUUECKUX OMBITOB;

chOPMHPOBAHHOCT, YMEHHM IUIAHUPOBaTh H  BBIIOJNHITH  XUMHYCCKHM
AKCHEPUMEHT (TIPEBpallleHUsT OPraHUYECKUX BEIIECTB MPU HArpEBaHUU, MOJyYCHUE
ATUJIEHA M HU3YyYEHHUE €r0 CBOMCTB, KAaUECTBEHHBIC PEAKIIUH OPTaHHUYECKUX BEIIECTB,
JieHaTypalus OEJIKOB MpPU HArpeBaHWM, I[BETHHIEC PEaKIMU OEJKOB) B COOTBETCTBHH C
npaBuIaMu TEXHUKU O€30MacHOCTU MpU OOpAIllEHUU C BEIIECTBAMHU M JabOOpaTOPHBIM
000pyIOBaHUEM, TPEICTABIATh PE3YyIbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opme
3alUCH YpaBHEHUN COOTBETCTBYIOIIUX PEAaKIUi U (POPMYyIHPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YyJIbTATOB;

chOpPMHPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  aQHAIM3UPOBATh  XUMHUYECKYIO
nH(pOpMaIHIO, TTOTYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeCTBA MacCOBOM MH(pOpMaLIUH,
WHTEepHET U IpyTrux);

c(OpMHPOBAHHOCTh YMEHHI COOIIOAATH MPaBHIIa SKOJIOTHYECKHU LEIECO00pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOM NIESITEIBHOCTH B LIENAX COXPAHEHUSI CBOETO 370POBbs U
OKpY>Karollleld NPUPOTHON Cpelbl, OCO3HABATh OIMACHOCTb BO3JICUCTBUS Ha IKUBbBIC
OpraHu3Mbl OTPEEICHHBIX OPraHUYECKUX BEIIECTB, MOHUMAas cMbIca moka3arens [1JIK
(mpenenabHO  TOMYCTMMOW  KOHIIEHTPALMM), TMOSCHATh HAa IpPUMEpax CHocOObI
YMEHBILICHUS U MIPEAOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

Ui 00yYaronuxcsi C OTPAaHWYEHHBIMH BO3MOXHOCTSIMU 3JIOPOBBSI: YMEHHUE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX TIO3HAHUSA BEIIECTB U
XUMHUUYCCKUX SIBICHUM;

JUTSL CJIETIBIX U CIa0O0BHUIAIIMX OOYyYarONIUXCs: YMEHHE HUCIOJIb30BaTh PEIbehHO
TOYEUHYIO cucTeMy o0o3HaueHut JI. Bpaiins ais 3anucu xumMudeckux Gopmyi.

IIpeamerHbie pe3yJabTaTbhl O0CBOeHHMs Kypca "OOmassi ¥ HeopraHu4yeckasi
xumus' 0TpaxkamT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN O XUMUYECKOW COCTABJISIIOILIEH €CTECTBEHHO-
HAay4YHOUW KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN TTPUPOJIBI, B GOPMUPOBAHUU
MBIIIUICHUSI U KYJIbTYpPBhl JIMYHOCTH, €€ (DYHKIIMOHATBLHON IPpaMOTHOCTH, HEOOXOIUMOMN
JUIS. pelIeHUs MPAKTUYECKUX 3a7ad W SKOJOTMYeCKU OOOCHOBAHHOTO OTHOILICHMS K
CBOEMY 3JI0POBBIO ¥ IPUPOIHOM CpELE;

BJIaJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPask BKIIFOYAET:

OCHOBOTIOJIAraloMINe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, s-, p-, d-
AJIEKTPOHHBIE OPOUTATI ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00HEM, BAJICHTHOCTD,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJICHHUS, XUMHUYECKas CBs3b (KOBaJEHTHas,
MOHHAs, METAJJTMYECKAs, BOJOPOAHAS ), KPUCTAIUIMUECKAs PEIIETKA, TUIIBI XUMUYECKHUX
peaKLuii, pacTBOP, JICKTPOIUTHI, HEANEKTPOJUTHI, HNEKTPOJUTHIECKAs AUCCOLMAINS,
OKHCJIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh XHWMHUYECKOM pEaklMu, XUMHUYECKOE
paBHOBECHE);

TEOPUM MU 3aKOHBI (TEOPHS JJIEKTPOIUTHUECKOW HUCCOIMALUU, TEPUOIUYECKUN
3akoH /JI.1I. MenneneeBa, 3aKOH COXPAaHEHUS MAacChbl BEUIECTB, 3aKOH COXPAHEHHUs U
MPEBPAILCHUS SHEPTUH MPU XUMUYECKUX PEAKIHUSAX ), 3aKOHOMEPHOCTH, CUMBOIMYECKUI
A3bIK XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIME B OCHOBE IOHUMAaHUs IPUYUHHOCTH



U CHCTEMHOCTH XUMHUYECKHUX SIBJICHHHA, (PAKTOJIOTHYECKHE CBEJCHHS O CBOMCTBAx,
COCTaBe, NOJYYEHHUH M O€30IaCHOM HCIOJIb30BAHUM BAKHEWUIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;

cOPMHPOBAHHOCTh YMEHWUW BBISABIATh XapakTEepPHbIC TPHU3HAKA TOHITHH,
YCTAHABIIMBAaTh HX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS IIPU
OINMCAHUY HEOPTAaHUYECKUX BEILIECTB U UX MPEBPALICHUM;

cOpPMHPOBAHHOCTh YMEHUM MCIOJIb30BaTh XUMHUYECKYI0 CUMBOJMKY JUIS
cocTaBieHUs (POPMYII BEIIECTB U YPABHEHUM XUMUYECKUX PEaKlUid, CHCTEMaTHUYECKYIO
HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHMUSI OTAEIBHBIX HEOPTaHUYECKUX
BeIECTB (yrapHbIil ra3, yriaeKuciblil ra3, aMMHUaK, raiieHas U3BeCTb, HeTaleHas U3BeCTb,
MUTHEBASI COJIA, MUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUU OIpPEACNATh BaJCHTHOCTh M CTEMEHb OKHCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIMHEHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHUYECKOW CBA3U
(KkoBaJIeHTHasi, WOHHAs, METa/UIMUYECKas, BOJOPOJHAs) B COCIAUHCHUSX, THII
KPUCTALTMYECKON PEIIeTKU KOHKPETHOTO BEIleCTBa (aTOMHas, MOJICKYJIsIpHAasi, HOHHAas,
MeTaJTUYEeCcKas ), XapaKTep Cpe/ibl B BOJHBIX PaCTBOPAaX HEOPraHUUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABJIMBATH MPUHAIJICKHOCTh HEOPTaHUYECKUX
BEILIECTB IO HX COCTaBY K OIPEACICHHOMY KIJACCY/TPYyIe COEIUHEHHH (TpOCThIe
BEIIECTBA - METAUII W HEMETaUlbl, OKCHJbl, OCHOBAHWS, KHUCJIOTHI, aM(pOTEpHbIC
TUJIPOKCHU/IBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI pacCKpbhIBaTh CMBICI Teproandeckoro 3akona [I.W.
MeHneneeBa M JI€MOHCTPUPOBATH €T0 CHUCTEMATU3UPYIONIYIO, OOBICHUTEIBHYIO U
MPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMHPOBAHHOCTh YMEHHMM XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKuX daeMeHToB | - 4 mepuopoB Ilepuognueckoil cHUCTEMBbI XUMHUYECKHX
anemenToB [[.W. MenneneeBa, ucnosib3ys noHsATUs "s-, p-, d-3J€KTpOHHBIE OpOUTaIH",
"SHepreTuyeckue ypoBHHU', OOBACHITH 3aKOHOMEPHOCTH H3MEHEHHUSI CBOWMCTB
XMMHUYECKUX 3JIEMEHTOB UM MX COCIMHEHUW MO mepuoiaMm u rpymnmnam llepuoanueckon
CHCTEMBbI XUMHYECKHUX 3J1eMeHTOB J[.J1. MeHnpaeneena;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh (OMUCHIBATh) OOIIUE XUMHUYECKHUE
CBOMCTBAa  HEOPraHWYECKHUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOJTBEPKAATh
CYIIECTBOBAHME T'E€HETUYECKOM CBS3M MEXKJY HEOPraHMYeCKUMHU BEIIECTBAMHU C
MOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEaKIINA;

chOpPMHPOBAHHOCTh YMEHHS KJIACCH(PUIIMPOBATh XUMHUYECKHE PEAKIMH TI0
pa3TUYHBIM MTPU3HAKAM (YUCITY U COCTABY PEarupyrominx BEmecTB, TEIIOBOMY 3P heKTy
peakiuu, WU3MEHEHHUIO CTEMEeHEW OKHUCICHHUS DJJIEMEHTOB, OOpaTUMOCTH pPEaKIUu,
YYaCTHUIO KaTaln3aTopa);

c(hOpMHPOBAHHOCTh YMEHUW COCTABIIATH YPABHECHHs PEAKIUN Pa3TMUHBIX THUIIOB,
MIOJTHBIC U COKpAIlICHHBIE YPaBHEHUS PEeaKIIUii MOHHOTO OOMEHAa, YYUThIBAs YCIOBHUS, IPU
KOTOPBIX 3TH PEAKIUH UAYT 10 KOHIIA;

chOpPMHPOBAHHOCTh ~ YMEHUM  MPOBOJAUTH  PpEAKIMH,  MOJTBEPXKAAIOIINE
KAUYEeCTBEHHBIN COCTaB PA3JIMYHbIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATH ONBITHBIM
IIyTEM MOHBI, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPIraHUYECKHUX BEIIECTB;



chOPMHPOBAHHOCT, ~ YMEHHMM  pacKpbhIBaThb  CYIIHOCTh  OKHUCJIHMTEIIBHO-
BOCCTAHOBUTEIHHBIX PEAKITUI TOCPEIACTBOM COCTABIICHHUS AJICKTPOHHOTO OallaHca dTUX
peaKkuuu;

c(hOpPMHPOBAHHOCTh yYMEHUH OOBSCHATh 3aBUCHMOCTH CKOPOCTH XHMHYECKOU
peaknuu OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHS B
3aBUCHUMOCTH OT BHEIIHETO Bo3jaeicTBus (npuniun Jle [llarenke);

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepU30BaTh XUMUUYECKUE MTPOLIECCHI, JIeXKAIIIHE B
OCHOBE TIPOMBIIUICHHOTO IIOJYYEHHUS] CEPHOM KHCIOTH, aMMHaKa, a TaKkKe
c(hOpMUPOBAHHOCTD MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPHUHIMIAX U SKOJIOTHUYECKUX
npobiemMax XUMHUYECKOTO MPOU3BOICTRA;

c(hOpMHUPOBAHHOCTH YMEHUHN MPOBOJAUTH BHIYUCIICHUS C UCIIOJIb30BAHUEM MOHATHUS
""MaccoBast J10J1s BELIECTBA B pacTBOpe", 00bEMHBIX OTHOIIECHUH T'a30B MPU XUMHUECKUX
peakIusax, MacChl BEIECTBA WIM 00beMa ra30B IO U3BECTHOMY KOJIUYECTBY BEIIECTBA,
Macce Ui o0beMy OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEUIECTB, TEIJIOBOTO 3 deKTa
peakIMy Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcChl BEIIECTB, MPEBPAIICHUS U COXPaHEHUS
SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJATh TNpaBUja MOJBb30BAHUS XUMHUUYECKOU
MOCY/1I0M ¥ 1a00paTOpPHBIM 000PYA0BAHUEM, a TAKXKE MTpaBUiia 00paIleHus ¢ BEelleCTBaMuU
B COOTBETCTBHUH C MHCTPYKIUSMH I10 BHIMOJHEHUIO JIA0OPATOPHBIX XUMUUECKUX OIBITOB,;

chOpPMHUPOBAHHOCT, ~YMEHHMM  IUJIAHUPOBaTh M BBIIOJHATH  XUMHYECKHM
DKCIIEPUMEHT (pa3jioKeHHWe TEPOKCHAA BOJOpOJa B TNPUCYTCTBUU KaTalN3aTopa,
ONPENIEIICHUE CPEeAbl PACTBOPOB BEILIECTB C MOMOIIBI) YHUBEPCAIBHOTO WHIWKATOPA,
BIIUSIHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOUN peaKIuu, peaKiii MOHHOTO
oOMeHa, KaueCTBEHHBIEC PEAKIIMK Ha Cyb(aT-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATUOH
aMMOHHUSI, PEIICHUE YKCIEPUMEHTAIbHBIX 33/1a4 110 TeMaMm "Metamibl" u "HemeTambr")
B COOTBETCTBUU C MPABUIAMU TEXHUKU 0€30MaCHOCTH NIPU OOpallleHUH C BEleCTBaMU U
Ja00paTOpHBIM  OOOpYJIOBAaHUEM,  NPEACTABISATH  PE3YyJbTaThl  XMUMHUYECKOTO
JKCnepuMeHTa B (OpMe 3almucCd YpPaBHEHUM COOTBETCTBYIOIIMX PpPEAKIUN U
dbopMyIUpOBaThH BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh ~ YMEHUW  KPUTUYECKH  AHAIM3UPOBATH  XMUMHUYECKYIO
uHpopMalMio, TMOJydyaeMyr U3 pa3HbIX HMCTOYHMKOB (CpelacTBa  MacCOBOM
KOMMYHUKaIK, HTEepHET U Apyrux);

c(hOpMHPOBAHHOCTh YMEHHM COOTIOAATH MPaBIIa SKOJIOTUYECKU 1IETIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOM JACSITEIBHOCTH B LEIISIX COXPAHEHUS CBOETO 370POBBS U
OKpYXarmuel ITPUPOAHOM Cpelbl, OCO3HABATH OIACHOCTh BO3JICWCTBHS Ha JKHUBBIE
OpraHu3Mbl ONPEACICHHBIX BEIIECTB, MOoHUMas cMbich nokazarens [IJIK, mosicHsITh Ha
pUMEpPax CIocOoObl YMEHBIIICHUS W TPEIOTBPAIICHHUS] UX BPEIHOTO BO3JCHCTBUS Ha
OpraHu3M YeJIOBEKa;

JUI.  OOy4JarolIuxcsi C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMU 37I0POBBS: yYMEHHUE
MPUMEHSThL 3HAaHUS OO0 OCHOBHBIX JIOCTYMHBIX METOJaXx TO3HAHMUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CJIETBIX U CIa0O0BUIAIIMX OOYyYaroUIMXCsl: YMEHUE HUCIOJIb30BaTh PEIbepHO
TOYEUHYIO cCUcTeMy 00o3HaueHuit JI. bpaiins nys 3anucu XuMudeckux Gopmy.

1.3.3. B pe3ynbrate ocBoeHus o611eoOpazopaTeabHoi auctuminabl OY /1.10



XuMmust 00ydarouuiics T0JKEH CPOPMHUPOBATH JIMYHOCTHBIE PE3YIbTAThI
IIPOTrpaMMBbl BOCIIMTAHUS

Koa THYHOCTHBIX

pe3y/bTaToB
JInyHOCTHBIE pe3y/ibTaThl
peaju3anuu
peaju3aiuu NporpaMMsbl BOCIIUTAHUS
NPOrpaMmblI
BOCIIUTAHUS
JP 1 Oco3Hatonuii ce0si rpakJaHMHOM U 3aIIUTHUKOM BEITMKON CTpaHBbI
Cobumroaroluii ¥ MpornaraHInpyoIui mpaBuia 3J0pOBOro U 6€30MacHOro
o0pasa ®KHU3HH, CIOPTA; IPEAYIPEK AU T00 MPEO10JICBAIOIINN
JP9 3aBHCHUMOCTH OT aJIKOT'0JIs, TabaKa, ICUXOAKTUBHBIX BEIIECTB, a3aPTHBIX UIP

U T.71. CoXpaHsIOMMHA ICUX0JI0TMYECKYI0 YCTOMYMBOCTh B CUTYaTUBHO
CJI0YKHBIX MJIM CTPEMUTENIBHO MEHSIOIMXCSl CUTYalUsIX




1.4. KosinuecTBO 4acoB HA OCBOEHHE MPOrpaMMbl M CIIUNJIMHBI:

Jis crienuanbHOCTH:

49.02.01 ®usnyeckas KyapTypa

YyebOnas Harpy3ka (Bcero) - 72 Jaca,
8 MoMm uucine:

VYyeOHast Harpy3ka BO B3aUMOJICHCTBUH € TIperoiaBareiieM - 72 Jaca;
8 MoM uucine:

- 1abopaTopHbIe U MpaKTUUYeCKHe 3aHsATus - 16 yaca

- camocTosTeNnbHas padoTta — 0 yacoB



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

Bun yueOHoO# paboThI

O0BeM HacoB

Y4yeOHast Harpy3ka (Bcero) 72
Y4yeOHasi HArpy3Ka BO B3aMMOJCCTBHM C NpenogaBareieM, B 72
TOM YHCJIe

[TpakTrueckue paboTsl/ B (hopMe MPAKTHUECKON TOATOTOBKU 16/16
KoHTponbHbIE paboThI -
CamocrosiTeibHas padora -
[TpomexyTounas attectauus (aud.3ader) 2




2.2. TemaTu4yeckuii IJIaH U coaep:xkanne yueoHou qucununanabl OY .10 Xumus

dopmupyem
HaumeHoBaHue Conep:kanue yuyeOHOro MaTepuasa (0OCHOBHOE M NMPO(PeCcCHOHATIBLHO-OPUEHTHPOBAHHOE), Oo0bem ble
Pa3iesioB U TeM Ja0opaTopHbIe U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOTY.Ib 4acoB KOMITETEH A
|}
1 2 3 4

OcHoBHOE coepKaHue 72
Pazjen 1. OcHOBBI CTPOEHHS BellleCTBA 10
Tema 1.1. OcHoBHOe coJep:kaHue 8 OK 01
Crpoenue atomoB | Teopernueckoe o0ydeHHe 4
XAMAHCCKAX CoBpeMeHHass MOJeIb CTpocHUs aroma. CHUMBOJMYECKHH SI3BIK XHMHH. XHUMHYECKAN 3JIEMEHT.
SJICMCHTOB 1 DnexTpoHHas KoH(purypamust atoma. Kinaccudukanuss XUMAYECKUX JJIEMEHTOB (S-, p-, d-31eMeHTHI).
Hpupozia BaneHTHBIE ~ SNIEKTPOHBI.  BaleHTHOCTB.  DJEKTpOHHAss  NPUPOJa  XMMHYECKOW  CBSI3M. 4
XUMUYECKOH DIIEKTPOOTPUIIATETIBHOCTh. BHIBI XHMHUYECKOH CBsA3U (KOBAJICHTHAs, HWOHHAS, METAJUINYECKasl,
CBA3H BOJIOPOIHAs) U CIIOCOOBI €€ 00pa3oBaHuUs

IIpakTH4eckue 3aHATHSA 4

Pemienune 3amaHvii Ha WCHOJAB30BAHUE XUMHUYECKOM CHMBOJMKM M HAa3BAHUN COCIUHEHUN IO

HOMEHKJIATYpE MEXKIYHAPOIHOTO COK3a TEOPETUIECKOM M MPUKIIATHON XUMUH M TPUBHAIBHBIX Ha3BaHHUI

JUISL COCTABIICHUS XUMHYECKUX (OPMYJI IBYXaTOMHBIX COEAMHEHHH (OKCUIOB, CYAb(UI0B, THAPUIOB K

T.I.) ¥ JPYTUX HEOPTAaHUYECKUX COEANHEHHI OTIEIBHBIX KJIaCCOB. 4

[pakTuyecKue 3aJanusl Ha YCTAaHOBIICHUE CBSA3M MEXKIY CTPOEHHEM aTOMOB XMMHYECKUX DJIEMEHTOB U

MEPHOTNYECKAM U3MEHEHHEM CBOWCTB XHMHYECKHMX DJIEMEHTOB M MX COEIAWHEHHWH B COOTBETCTBHHU C

nojoxeHueM [leprnoandeckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
Iepuonnuecknii | MpakTHyecKne 3aHATHS 2 OK 02
3aKOH H Ta0muIa [Meproanyeckas cucreMa XUMHIeCKuX snemMenToB J[. M. MenneneeBa. ®u3ndecKuii CMBICIT
JA.W. Menneneesa ITepuoauueckoro 3akona J[.M. Meneneesa. 3akOHOMEPHOCTH M3MEHEHHS CBOUCTB XMMHYECKHX

3IIEMEHTOB, 00Pa3yeMBIX MU IIPOCTHIX M CIIOXKHBIX BENECTB B COOTBETCTBUH C MOJI0KEHUEM )

XUMHUYECKOTO0 aemMeHTa B [lepronnueckoit cucteMe. MupoBO33peHUYECKOE U HAYYHOE 3HAUCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.




Pemienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTEPU3aLUI0 XUMUYECKUX
3JIeMEHTOB «MeTaNTM4YecKie / HEeMETAUTUIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX BJIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B MEPUOJIMUECKON CUCTEME
xumuueckux ayiemenToB J[.1. MeneneeBa»

Pa3nen 2. Xumnueckue peaknuu 12
Tema 2.1. Tumsr OcHoBHOe coJep:kaHue 8 OK 01
XUMHAYECKUX Teopernueckoe o0yuenue 4
peakuui Knaccugukanus 1 TUIIBI XUMUYECKUX PEAKIMI C yyacTHEeM HeopraHuueckux BemiectB. CocTaBiieHUe
YpaBHEHUN peaklUi COeAMHEHUs, PA3I0KEHUS, 3aMEIIICHHs], 0OMEHA, B T.4. PEaKlUil TOPEeHUsI,
OKHCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHeHUsI OKUCIEHUI-BoccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTEIb. 4
CocraBieHue 1 ypaBHUBAaHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIM METOAOM JIEKTPOHHOTO
6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUH B IPUPOIE, TPOM3BOJICTBEHHBIX MpOIIeccax U
KHU3HEJIEATeIbHOCTH OPraHU3MOB
IIpakTHyeckue 3aHATHSA 4
KonuyectBennsie oTHOmeHns B XUMUH. OCHOBHBIE KOJUYECTBCHHBIC 3aKOHBI B XMMUU U PACYETHI 110
YpaBHEHMSM XMMHMYECKMX peakuuid. Moyib Kak eJMHMIAa KOJIM4ecTBa BelecTBa. MoisipHas Mmacca.
3aKOHBI COXPAaHEHUs Macchl M 3HEpPruu. 3akoH ABorajpo. MossipHblii 00beM ra3oB. OTHOCHUTENbHAS 4
IUIOTHOCTh ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHX PEaKLUH C MCIOJIb30BaHHMEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepKaHue 4 OK 01
DNEeKTPOIUTHYECKA [ TeopeTHdeckoe 0bydenne 4 OK 04
T ANCCONMAIMA U Teopys 21eKTPONMTHYECKON ucconnarui. VoHbI. DIEKTPOIUTHI, HEXNEKTPOIUTHI. Peakiiun HOHHOTO
MOHHbIH 0OMEH oomena. CocTaBlieHHE peakIii MOHHOTO OOMEHa IMyTEM COCTABJIEHUS WX TIOJNHBIX W COKPAIICHHBIX 4
MOHHBIX YpaBHeHUH. KHCIOTHO-OCHOBHBIE peakiyu. 3a/1aHusl Ha COCTaBJIEHUE HOHHBIX PeaKklui
Paszpgea 3. CTtpoeHue 1 CBOMCTBA HEOPraHUYECKUX BelleCTB 14
Tema 3.1. OcHoBHOe coaep:kaHue 8 OK 01
Knaccupukanus, | Teoperuueckoe o0y4enue 2




HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHUYECKUX
BEILECTB

[Ipeamer Heopranuveckoit xumun. Knaccudukamnus HeopraHndecKux BeniecTB. [IpocThie U CI0KHBIC
BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIbI, TUAPOKCHIbI, KUCIOTHI, COJN). B3auMocBs3b
HEOPraHUYECKHX BEIEeCTB. ATrperaTHble COCTOSIHU BemecTBa. Kpucrammueckue u aMmophHbIe
BelllecTBA. THUIIBI KPUCTAIUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIIpHAsl, MOHHAs, METAJNINYECKast).
3aBUCHMOCTD (DU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMYECKON PEIIeTKH. 3aBUCUMOCTh
XMMHYECKOM aKTUBHOCTH BELIECTB OT BUJAa XUMUYECKOMN CBA3U U TUIA KPUCTALINYECKON PEIIETKH.
[TpyuymHBI MHOTOOOPA3Us BELIECTB

HpaKaneCRne 3aHATHSA

Homenknatypa HeopraHmueckux BEIIECTB: Ha3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HhOPMYIIbI
WJIM COCTABJICHUE XUMHUYECKOW (POPMYITBI UCXOS M3 Ha3BaHUs BEIICCTBA MO MEKIYyHAPOTHOM
(MIOITAK) unu TpuBUaIbHON HOMEHKIIATYpE.

Pemenne mpakTUYecKUX 3aJaHUNA MO KIaCCH(PUKAIMU, HOMEHKIAType M XHMHYECKUM (opmyram
HEOPraHMYECKUX BEUIECTB PA3NMYHBIX KJaccoB (yrapHblii Tra3, YIJIEKHCIBIM Ta3, aMMHaK, ramieHas
W3BECTh, HETallleHast U3BECTh, MUTHEBAS COJIa U PYTHX): HA3bIBATh U COCTABIISTH (POPMYITbl XUMUYECKUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

HcTounnku XuMUYeCKoi HHPOpMAIUK (CPEICTB MacCCOBOM MH(pOopMaIuu, ceth MHTepHET U IpyrHe).
[Tonck nHpopMaIum Mo HazBaHUSM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMynam

OK 02

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBA
HEOPraHUYECKHX
BCIIESCTB

OcHoBHOE coaepKaHue

Teopernueckoe o0y4enue

Meramibl. O6mue Quznyeckne U XUMUYECKHE CBOMCTBa MeTaioB. CriocoObl TOJIydeHHs. 3HAaYeHUe
METAJIOB M HEMETaJNIOB B TPHUPOJAE U KHU3HEACITENLHOCTH 4YelOBeKa M opraHu3MoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HUH, CITOCOOBI 3aIUTHI METAIIIOB OT KOPPO3HH

Hemeramnpl. OOmme ¢u3myeckne W XUMHUYECKHE CBOMCTBA HEMETAUIOB. THWIMYHBIE CBOMCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HoMmeHKIIaTypa coeluHeHUI HeMeTaioB. KpyroBopoTsl
OMOTeHHBIX 2JIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB (OKCUIOB, THUIPOKCUIOB, KUCIIOT,
coJiel ¥ Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHHUM,
BBICHINX OKCHJIOB U THAPOKCUJIOB

OK 01
OK 02




Pazneua 4. CrpoeHne 1 cBOIICTBA OPraHUYeCKHUX BelleCTB 26
Tema 4.1. OcHOBHOe co/iep:KaHue 6 OK 01
Knaccupukanus, | Teoperuueckoe oGy4yenue 6
CTpOCHUE U [losiBneHne n pa3BUTHE OPTraHMYECKON XMMHUHU Kak Hayku. [Ipenmer oprannueckoin xumuu. Mecto u
HOMEHKJIaTypa 3HAUEHUE OPraHUYECKOU XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.
OpraHUYECKUX XUMUYECKOE CTPOEHHUE KaK IOPSANOK COCIUHEHMsS] aTOMOB B MOJIEKYJE COIVIACHO MX BaJICHTHOCTH.
BEILECTB OCHOBHBIE TOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUS OpraHudeckux coeanHeHuin A.M. bytieposa.

VYriuepogHblii CKEIET OPraHU4YeCKOM MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BEILECTB OT XUMHUYECKOTO 6

CTpOEHMS MOJIEKYJ. MI3oMepusi U U30MepHI.

[lonatue o ¢yskuuonaneHoW rpynne. Panukan. IlpuHnunsl kinaccuuUKanuyd — OpraHUYECKHX

coequHeHn. Mex1yHapo/iHasi HOMEHKJIaTypa U IPUHIIUIIBI HOMEHKJIATYpbl OPraHUYeCKUX COSTUHEHUI.

[Tonatue 00 azoTcoAepKaIUX COSIUHEHUAX, OMOIOrMYECKH aKTUBHBIX BEIleCTBax (yIJIeBO/AX, KUPaX,

0eJKax u Jip.), BRICOKOMOJICKYJISIPHBIX COSTMHEHHSX (MOHOMED, TOJIMMED, CTPYKTYPHOE 3BEHO)
Tema 4.2. OcHOBHOe co/iep:KaHue 12 OK 01
CeoiicTBa Teopernueckoe odyueHne 12 OK 02
OPTaHUYCCKHUX OU3NKO-XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUM OTACIBHBIX KiIacCcoB (OCOOCHHOCTH OK 04
COCIMHEHUN KJIacCCU(UKALIMM U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U 001mas Gpopmysa; u3oMepus;

¢u3nyeckre CBONCTBA; XUMHUECKUE CBOICTBA; CIOCOOB! OTYUYEHNUS):

— MpenebHbIe YITIEBOAOPObl (aIKaHbl M IUKJIOAJIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX 10

MCTOYHHKOB TEIUIAa B IPOMBIIIIEHHOCTH U ObITYy. CBOHCTBA MPUPOIHBIX YIIIEBOJOPOIOB, HAXOXKACHUE B

IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HelpeieabHbIe (aJIKEHBI, AIKMHBI U AJIKa/INEHbI) U apOMaTHYECKHE yIiIeBo10poabl. ['opeHue aneTuieHa

KaK UCTOYHMK BBICOKOTEMIIEPATYPHOTO IIJIAMEHH JUISl CBAPKU U PE3KU METAIIIIOB

— KUCIJIOPOCOepKaIlIie COeTUHEHUS (CIUPTHI U (EHOJIbI, KapOOHOBBIE KUCIOTHI M 3(UPHI, alIbJETUIBI U

KETOHBI, JKUpbI, yriaeBojbl). [IpakTHueckoe MpUMEHEHHE OSTHIECHIJMKONSA, TIIMLEpHHa, (eHoma.

[Ipumenenue Qopmanpaernaa, aneraibAeryuaa, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX

KapOOHOBBIX KUCIIOT. MOIOIIME CBOWCTBA MbLIa

— a30Tco/ieprKallue COeAMHEHNs (AaMUHBI 1 aMUHOKHUCIIOTHI, OeNikn). BricokomMomneKynsapHble COeTUHEHUS 2

(cuHTeTHYECKME W OMOJOTMYECKU-aKTHBHbIE). MoOHOMeEp, MOJUMep, CTPYKTYpHOE  3BEHO.

[Tonumepu3anus 3TUIEHa KaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUSI.

I'enernueckas cBA3b MEXKAY KJacCaMHM OPraHUYECKUX COETMHEHUN
Tema 4.3. OcHoBHOe coaep:xaHue 8 OK 01
Unentudukains | Teoperuueckoe obydenne 8 OK 02




OPraHUYECKHUX buooprannueckue coenunenus. Ilpumenenume u Ouosoruyeckas poib yriaeBoaoB. OkxucieHue OK 04
BEIIIECTB, UX YIJIEBOAOB — MCTOYHUK DSHEPrUM JKUBBIX OpraHu3MoB. OOnacTH NpPUMEHEHHS aMUHOKHCIIOT. 4
3HA4YEHUE U ITpeBpaienust OenkoB nuiy B opranusme. buonornyeckue Gpynkuu 0enkos. buonornyeckue GpyHkuun
pUMEHEHHE B XKHUPOB. PoJIb OpraHnueckoil XMMHUK B peHICHUH NMPOoOJIeM MUIIEBOH 6€301aCHOCTH
OBITOBOM U Ponp opranuuyeckoil XMMHMHM B pPELIEHUHM MPOOJIEM 3SHEPreTHdeckoil Oe30MacHOCTH, B Pa3BUTHH
IPOU3BOJICTBEHHOM | MEIUIMHBI, CO3/[aHUU HOBBIX MAaTEPUATIOB, HOBBIX HCTOYHUKOB YHEPTUU (&IbTEPHATHBHBIC HCTOYHUKU
ACATEIbHOCTH sHeprun). OnacHOCTb BO3JACHCTBUS HA )KUBbIE OPIraHU3MbI OPraHUYECKUX BELECTB OTJEJIbHBIX KJIaCCOB 4
YyeJioBeKa (YriaeBoJopodbl, CHOUPTHIL, (EHOJIBI, XJIOPOPraHMYECKHE MPOU3BOIHBIC, albACTHIBI U Jp.), CMBICI
HoKasareJs peslesIbHO JOMyCTUMON KOHIIEHTPALUH
Pazpnean S. Kunernueckue u TepMoAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XHMUYECKHX PeaKui 4
CxkopocTh OcHoBHOe coJep:kaHue 4 OK 01
XUMHYECKHUX Teopernueckoe o0yueHue 4 OK 02
pEaKInu.
CKOpOCTb peakiiM, €€ 3aBUCHUMOCTb OT Pa3IMuYHbIX (aKTOPOB: MPUPOJbl PEArMpYIOLINX BELIECTB,
KHMHHCCKOC KOHIICHTPALIMU PEarrpylomuX BEIECTB, TEMIepaTypbl W IUIOMIAJH PEAKIMOHHOW ITOBEPXHOCTH.
PaBHOBCCHC TemnnoBblie 3G HEKTh XUMUYECKUX peakid. DK30- U SHAOTEPMHUUYECKHUE, PEAKLIUH. 4
OO6patuMocTh peakuii. XMMHYECKOE PABHOBECHE U €T'0 CMEIIEHHUE MO ICHCTBHEM Pa3InIHBIX (PAKTOPOB
(KOHLIEHTpalMsl peareHTOB WM TPOAYKTOB pPEaKLMH, MaBlIEHHE, TeMIeparypa) Ajis CO3/aHUus
ONITUMAIILHBIX YCIIOBHI MPOTEKaHUS XUMUYECKUX rporieccoB. [Ipuammmn Jle [Hlarenne
Pazneu 6. PacTrBopsI 2
Tema 6.1. OcHoBHOE coiep:KaHHe 2 OK 01
Ionsitie o Teoperuyeckoe o0yueHue 2 OK 02
pacTsopax PacTBopenre Kak (U3MKO-XUMHUUeCKHi mporecc. PactBopbl. CrocoObl MPUTOTOBJIEHUS PACTBOPOB. OK 07
PactBoprmMocTs. MaccoBast 105151 pacCTBOPEHHOT0 BelecTBa. CMbICH ITOKa3aTes MpeieabHO A0MYCTUMOM
KOHIIEHTPALIMHU U €r0 MCII0JIb30BaHKUE B OLIEHKE 3KOJIOIMYeCcKOoi 6€30MacHOCTH.
[IpaBmia sKONOrMYECKU 11€71€cOo00pa3HOro MOBEAEHUS B OBITY W TPYAOBOM AESITENBHOCTH B LIESIX )
COXPAHEHHs CBOETO 3/I0POBbsSI U OKPYKAIOLIEH MPUPOIHON Cpebl; OMACHOCTh BO3ACUCTBUS HA KUBBIE
OpTaHU3MBI OTIPE/ICTICHHBIX BEIIECTB.
Perienue npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JJaHUN HA PACTBOPHI, UCIOJIb3yeMble B OBITOBOW U
MIPOM3BOJICTBEHHON JIESITEILHOCTH YeJIOBEKa
IIpodeccnoHabHO-0PUEHTUPOBAHHOE COJlePKaAHNeE (COAepPKaHUe PUKJIATHOT0 MOLYJIs1) 2
Paznen 7. Xumusi B ObITY U IPOU3BOACTBEHHOI IEATEILHOCTH YeI0BeKa OK 01




Xumusi B ObITY U |OcHOBHOE coepKaHme 2 OK 02
IIPOU3BOCTBEHHOMN
P A Teoperuueckoe o0yueHue 2 OK 04

JEATENLHOCTH = " = OK 07
HeOBEKA Hogeiimme 1ocTHKeHNss XUMUYECKONH HAYKU U XUMHUYECKOW TeXHOJIOTUHU. Poib XuMun B obecrieueHrN

9KOJIOTUYECKOH, SHEpreTH4ecKoil 1 NuiieBoil 0e30nacHoOCTH, pa3BUTUU MeaUIMHbL. [IpaBuia noucka u ’

aHanmM3a XUMHYECKOW HH(QOpManM M3 pa3IMYHBIX HMCTOUYHUKOB (HayuyHas W Yy4eOHO-Hay4yHas

JUTEpaTypa, CpeJcTBa MaccoBOi nHpopmanyu, cetb MHTEpHET)

IIpoMe:xxyTOYHas aTTEeCTAllUA N0 AUCHHILIMHE (U depeHMPOBAHHBIN 3a4eT) 2

Bcero 72




3. YCJIOBUSA PEAJIM3ALIUU TPOTPAMMBI JUCHUTIJIMHBI
3.1. TpebGoBanusi K MUHMMAJLHOMY MAaTEPHATBLHO-TEXHUYECKOMY
Obecnevennio.
Jns peanuzauuyd TPOrpaMMbl  JUCHUIUIMHBL JOJKHBI OBITH MPETYCMOTPEHbI

CJIeNyIOlMEe CHEeUalbHbIE MOMENICHUS: Y4eOHbII KaOWHET XUMHUU W/WIK y4eOHOU
XUMUYECKOH JTa00paTOpHH.

OGopynoBanne y4yeOHOro KaOuHeTa (HAIVISIAHBIE TMOCOOMA): HAOOPHI
IaPOCTEPKHEBBIX MOJIENEH MOJIEKYJ, MOJAEIN KPUCTATUIMYECKUX PEIIETOK, KOJUICKIIUU
MIPOCTHIX U CJIOKHBIX BEIICCTB W/WIA KOJUICKITUN TIOTMMEPOB; KOJIJIEKIIHS TOPHBIX TTOPO]T
U MUHepayioB, Tabnuiia MenueneeBa, yueOHble GUIbMBI, IUPPOBBIE 00pa30BaTEIbHBIC
pecypcesl.

Texnudyeckue cpeacrBa  O0y4YeHHsI:  KOMIIBIOTEp C  YCTPOWCTBaMU
BOCIIPOM3BEAECHUSA  3BYKa, [PUHTEpP, MYJIbTUMEIHA-NIPOCKTOP C  BKPAHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPe3eHTEP sl IPE3CHTALIHIA.

OoOopyaoBanue Jadoparopuu M pado4Yux MecT JIA0OPATOPUU: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYMbl, NPEIAMETHbIC U TMOKPOBHbBIC
CTEKJIa, MJIAHIIETHI JJIsl KaleJdbHBIX peakiuii, (UiIbTpoBalibHasi Oymara, MpOMBIBAJIKH,
CTEKJISIHHBIE TTPOOUPKHU, PE3UHOBBIE TTPOOKH, POHAPUKH, HAOOP PEaKTUBOB, CTEKIISTHHbBIE
NAaJI0YKH, MITATUBBI 7151 TPOOUPOK; MEPHBIC LIUITUHIPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU
nenutenbhbie unHapudeckue (50-100 M), crynku ¢ nectukom, GapPopoBsie YalIKu,
MUHIETHI, (GUIBTPHI OyMaXKHbIE, BaTa, MapJisd, YacOBBIE CTEKJIa, JJIEKTPOILUIUTKH,
Ja00paTOPHBIE MITATUBBI, CHIUPTOBBIC TOPEJIKU, CIIUYKH, MPUOOP IJIS MOJTYyUYCHUS Ta30B
(i mpoOupKa ¢ ra300TBOJHON TPYOKOM), nepkaTenu sl MPOOUPOK, CKISIHKU JIJIst
XpaHEHHUs PEaKTUBOB, pa3daTouHble JOTKU; XxuMmudeckue crakansl (50, 100 u 200 mu);
HINaTeNIN; TUHIEThI; TUTEIbHBIC MBI, CEKYHIOMEPHI (TaiMephl), MEPHbIE POOUPKH
(ra 10-20 mm) u mepusbie koobI (25, 50, 100 u 200 M), BoasHas 6aHs (W11 TEPMOCTAT),
CTEKJIIHHbIE TMAaJIOYKH; KOHWYECKHWe KojJObl mns TutpoBanus (50 um 100 wmn);
WHJIMKATOPHBIC TIOJIOCKHU JiJIs ompenesienuss pH u crangapTHas MHAMKATOpHAs IIKaja;
YHUBEpCaIbHBIA UHIMKATOP; numneTku Ha 1, 10, 50 ma (wm no3aropst Ha 1, 5 u 10 mn),
OOpETKH ISl TUTPOBaHMS, MeTUIIMHCKKE puIlsl Ha 100—150 M, nabopatopHsie u/unu
aHajguTU4Yeckue Becbl, pH-meTpwl, cymwibHbIM 1mKad, u Jap. J1abopaTopHOE
obopynoBaHue.

3.2. UudpopmanuoHHoe odecrniedeHue 00y4eHust

Jlnst peanuzanmu mporpaMMbl OMOTHMOTEUHbIN (OHA 00pa30oBaTEIHHOM OpTraHU3aluN
JIOJDKEH MMETh TeYaTHBIE W/WIIN SJIEKTPOHHBIE 00pa3oBaTeNIbHbIC W HHPOPMAIIHOHHBIC
pECYpCHI, pEKOMEHJIOBAaHHBIE JI HWCIOJIh30BaHUS B 00pa3oBaTELHOM Ipollecce, He
cTapie 5 JeT ¢ MOMEHTa U3IaHuUs.



OcHoBHas1 IuTEepaTypa
1. Tynukun, E. 1. Xwumusa. B 2 4. Yacte 1. O0Omas u Heopranudeckas
XUMUS : YYEOHUK [JIsI CpeaHEero TmpodecCHoHaIbHOro oOpa3zoBaHUs /
E. . TynukuH. — 2-€ u3a., ucop. u gon. — Mocksa : U3narensctBo FOpaiiT,
2023. — 385 c. — (IIpodeccnonanbHoe obpa3zoBanue). — ISBN 978-5-534-
02748-8. — Tekct : amekTpoHHbIN // O0pa3zoBarenbHas miatdopma FOpaiit
[caliT]. — URL: https://urait.ru/bcode/513730

2. Tymukune, E. 1. Xwumusa. B 2 4. YHacte 2. Oprannydeckass XuMus :
YUYEOHUK TLISt CpEIHEro npodeccuoHaIbHOTO oOpa3oBaHus /
E. . TynukuH. — 2-€ u3a., ucop. u gon. — Mocksa : U3narensctBo FOpaiir,
2023. — 197 c. — (IlpodeccuonanbHoe obpa3zoBanue). — ISBN 978-5-534-
02749-5. — TexkcT : anekTpoHHbIN // O6pa3oBarenbHas 1ardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/513731

JlonmoJTHUTE/IbHAA JIUTEpaTypa
Hukutuna, H. I'. O6mas u Heoprannyeckas xumus. B 2 4. Yacte 1. TeopeTtuueckue
OCHOBBI : YYEOHUK M MPAKTUKYM JJisi CpeaHero npodeccuoHaibHOro oOpasoBaHus /
H. I'. Hukutuna, B. U. I'pebenbkoBa. — 2-e¢ u3g., nepepad. u jgon. — Mocksa :
M3patensctBo FOpaiit, 2023. — 211 c¢. — (Ilpodeccuonanbuoe obOpazoBaHue). —
ISBN 978-5-534-03676-3. — Texct : anextponnsii / Obpa3oBarenbHas miatopma
FOpaiit [caitt]. — URL: https://urait.ru/bcode/514849

Hukutuna, H. I'. OOmias u HeopraHuydeckasi XUMHUs: XUMHUSI DIIEMEHTOB :
YYEOHHMK M TPAKTUKYM JJIs CpEeIHEro rnpodeccuoHalibHOro ooOpazoBaHus /
H. I'. Hukutuna, B. W. I'pebenbkoBa. — 2-e u3ia., nepepad. u gom. —
Mocksa : MznarensctBo FOpaiit, 2023. — 304 c. (ITpodeccuonanbHoOE
ob6pazoBanmne). — ISBN 978-5-534-16281-3. — TekcT : 3J€eKTpOHHBIN //
O6pazoBaresbHast miatgopma IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/530734




4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA JUCIIUITJIMHBI

KoHTponb u onieHKa pe3ynbTaToB 00y4eHHs] OCYLIECTBIIAETCS MPENOIaBaATEIEM B
IPOIIECCE MPOBEICHUS MPAKTUISCKUX 3aHATUN U 1a00paTOPHBIX paboOT, TECTUPOBAHUS, A
TAaKX€  BBITOJIHEHUS

00yYarIUMUCS 3a/IaHuH,

UcCienoBaHni. Pe3ynbTaTel 00ydeHUsT ONPEETAIOT, YTO 00YJArONTHECs JOJKHBI 3HATH,

WHIWBUAYaJIbHBIX ITPOCKTOB,

INOHMMAThb U ICMOHCTPUPOBATH 110 3aBCPIICHUN U3YUCHUA JUCIHUILIIINHLBI.

Pe3syabTaTsl Pe3ysabTarsl 0cBOCHUA @®opMbI U METOIbI OLIEHKH
OCBOEHMS AUCHUILTHHBI
AUCHHUILIMHBI HANPaBJeHbI HA
¢dopmupoBanue
OK u IIK JIP
DopMyIMPOBATH OK.01.0 JIP.1 1. Tect «CTpoeHre aTOMOB XUMHUYECKHUX JIEMEHTOB U
0a3oBLIe MOHATHS H K.02 JIP.9 HPUPOJA XUMUYECKON CBA3UN.
3aKOHBI XMMMHU:
2. 3aaym Ha COCTABIIEHUE XUMUYECKUX (POpMyI
CocraBnATth :
SHMIECKHE JIBYXaTOMHBIX COeTMHEHUN (OKCHJIOB, CYJIb(HIOB,
bopMyIbI TUAPUJIOB U T.I1.).
COCIIMHCHMH B 3. 3agaHus Ha UCIOJIb30BAHNE XUMHUUECKON
COOTBETCTBUH CO CHUMBOJIMKY W HAa3BAHUH COCIMHECHUH 110
CTCTICHBIO OKUCIICHHA HOMEHKJIAType MEXKIYHAPOIHOTO COI03a
XUMHYECKHUX yp g JLYHApOn .
>7EMEHTOB, HCXOIST TEOPETHYECKOM U MPUKIIATHON XUMHH U
13 BAJTCHTHOCTH M TPUBHUAJILHBIX Ha3BAHUM JIJISI COCTABIICHUS
AIEKTPOOTPHUIIATEIHH XUMUYECKHUX (DOPMYJT IBYXaTOMHBIX COCAMHEHUMN
OCTH.: (oxcu0B, cynb(pUI0B, THAPUIOB U T.II.) U APYTUX
HEOPraHWYECKUX COEAMHEHUI OTJENbHBIX KJIACCOB
DopMyIMPOBATH OK.01.0 JIP.1 1. IIpakTrueckue 3ajaHusl Ha YCTAHOBIIEHUE CBSI3U
6azoBble NOHATHS U K.02 JIP.9 MEXKy CTPOEHHEM aTOMOB XMMHUUYECKHUX DIIEMEHTOB 1
3aKOHBI XMMMHU: .
XapaKTepH3oBaTh MEPUOINYECKIM U3MEHEHHEM CBOMCTB XMMHYECKUX
XUMHYECKHE AJIEMEHTOB M X COCJAMHEHUI B COOTBETCTBUU C
HJIEMEHTHI B nosioxxeHueM [lepuoanueckont cucreme.
COOTBCTCTBHH C HX 2. IIpakTHKO-OpHUEHTUPOBAHHBIE TEOPETUYECKUE
MOJIOKEHUEM B
. 3a/IaHMs] Ha XapaKTepU3alNI0 XUMHUYECKUX
MEePUOIUUECKON
CHCTEMe XMMITIECKIX AJIEMEHTOB: «MeTalmu4yeckue / HeMeTaTnIecKue
snemenToB J[.1. CBOMCTBA, AEKTPOOTPULATEIBHOCTD U CPOJICTBO K
Menpeneesa DJICKTPOHY XMMHYCCKHUX 3JICMEHTOB B COOTBETCTBHE C
WX DJIEKTPOHHBIM CTPOECHUEM U TTOJIOKEHUEM B
MePUOINUECKON CHUCTEME XUMUYECKUX DJIEMEHTOB
J.1. MennaeneeBa»
Xapakrepu3zoBarhb OK.01, JIP.1 1. 3agauu Ha cocTaBiIEHUE YPABHEHUI peaKIuii:
TANBL XAMHIECKUX OK.04 JIP.9 — COEIMHEHNS], 3aAMEIIEHNUS, PA3I0KEHUS, OOMEHA;
peaKImH: OKHCITUTEIBHO
Cocrapmars peakiun | OK.07 5
COCTHHEHNS BOCCTAHOBUTEJIBHBIX PEAKIIMM C UCTIOIb30BAHUEM
b
pa3NoXKeHus, MeTO/1a 3JIEKTPOHHOTO OajaHca.




oOMeHa, 3aMeIICHUS,

2. 3agaum Ha pacyeT MacChl BEIIEeCTBAa WM 00bEMa

OKHCJTUTCIILHO- ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE
BOCCTaHOBUTEIIbHBIE ,
Wi 00bEMY OIHOTO U3 YYaCTBYIOUIMX B PeaKLUH
peaxkuuu }
BEULIECTB; pacuyEThl
Macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOYKTOB
peaxiuu, eciIy OJJHO U3 BELIECTB UMEET IPUMECH
Xapakrepu3oBarb JIP.1 1. 3ananus Ha cOCTaBIEHUE MOJIEKYJISIPHBIX U
THIBI XUMHIIECKHX JIP.9 MOHHBIX PEAKIMI ¢ yIaCTUEM KUCJIOT, OCHOBAHHMI U
eaKumii: .
P COJIeH, yCTaHOBJIEHNE U3MEHEHUS KUCIIOTHOCTU
CocraBiATh
ypaBHCHHS Cpeabl
XUMHUYECKHX
peakuuy HOHHOTO
oOMeHa Cc ydacTueM
HEOPraHMYeCcKuX
BEIIIECTB
Hccaenosarn OK.01 JIP.1 1. Tect «HoMmeHKI1aTypa U Ha3BaHUE HEOPTAHUYECKUX
CTPOCHHE 1 K.0 JIP.9 BEIIICCTB UCXOS U3 UX XUMHICCKON (POPMYIIBI HITH
cBomeTBA OK.05 COCTaBJICHUE XUMHUECKON (HhOPMYJIIBI UICXOIS U3
HEOPraHM4YecKuXx PMY. 5 A
BeIeCTB: Ha3BaHMsI BEILLIECTBA [10 MEXIYHAPOIHON WIIN
Krnaccudumnuposatsb TPUBUAIILHON HOMEHKJIATYPE».
HEOPraHnICCKHUE 2. 3ajaym Ha pacyeT MaccoBO 101U (Macchl)
BEILIECTBA B
m XMMUYECKOT'0 3JIEMEHTa (COEJMHEHNUs) B MOJIEKYJIe
COOTBETCTBUH C UX
CTpOEHHEM (cmecn).
3. [IpakTryeckue 3a1aHus IO KiacCU(pUKALINH,
HOMEHKJIAType U XUMHUYECKUM (opMyiaM
HEOpPraHMYECKUX BEIIECTB Pa3IMUHBIX KIJIACCOB.
HccaenoBarnb OK.01, JIP.1 1. 3agaHus Ha COCTABIICHHE YPAaBHEHUN XUMUYECKUX
CTpocHHE 1 OK.02 JIP.9 pEaKIuii ¢ y4acTHEM MPOCTBIX M CIOKHBIX
comcTBA HEOPraHUYECKUX BEIIECTB: OKCUIOB METAINIOB
HEOPpraHu4YecKHux p B ) a ’
BelIeCTB: HEMETAJJIOB U aM(OTEPHBIX 3JIEMEHTOB;
YcraHaBiauBaTh HEOPraHMYECKUX KUCIIOT, OCHOBAHUN U aM(pOTEPHBIX
3aBUCHMOCTD TUAPOKCHJIOB, HEOPTaHUYECKUX COJIEH,
W3UKO-XUMHUYECKUX .
b . XapaKTepU3YIOIINX UX CBOMCTBA U CIIOCOOBI
CBOICTB
HEOPTraHUYECKHMX IOy ICHHL.
BEIIECTB OT CTPOEHUS 2. IIpakTHKO-OpHUEHTUPOBAHHBIE TEOPETUUECKUE
4TOMOB 1 MOJIEKYJL, a 3a/1aHKs Ha CBOMCTBA U MOJy4YE€HUE HEOPTraHUYECKUX
TaK)Ke THIa BEILECTB
KPHUCTAJIINYECKON
pEIIETKH
HccaenoBarnb OK.01 JIP.1 1. 3aganus Ha cocTaBlIeHHE HA3BAHUI OPraHUYECKUX
CTPOCHHE 1 JIP.9 COCTMHEHH M0 TPHBHUATBHOM FITH MEXTyHAPOIHON
cBoucTBA CHUCTEMaTHYECKOW HOMEHKJIAaType
HeOpraHn4YecKux ype.
BEleCTB: 2. 3ajanns Ha COCTABJICHUE TOJIHBIX U COKPAIEHHbIX
Knaccugunuposats CTPYKTYPHBIX ()OPMYJT OPraHUYECKHX BEILECTB
OpPTaHUYCCKHUC OTIENbHBIX KJIACCOB.
BELIECTBA B




COOTBCTCTBHHU C UX

3. 3agauu Ha ompeneeHre mpocTeneld GopmMyITbl

CTpOCHHUEM OpPraHMYECKOM MOJIEKYIIbI, HCXOIS U3 IEMEHTHOTO
cocrana (B %)

HccnenoBartn OK 01 JIP.1 1. 3aganus Ha COCTaBIICHHE YPAaBHEHUN XUMUYECKUX

CTPOCHHE 1 OK 02 JIP.9 pEaKIuii ¢ y4acTHeM OPraHMYEeCKHUX BEIIECTB Ha

;iﬁﬁi;ﬁ?ﬂec’mx OK 04 OCHOBaHUU UX COCTaBa U CTPOEHUS.

BeleCTB: 2. 3ajaHus Ha COCTaBJIEHUE YPAaBHEHUN XMMHUYECKUX

YcTranaBiauBaTh peaKumii, WUTIOCTPUPYIOLINX XUMUYECKHE CBOMCTBA €

3aBUCHMOCTD Y4ETOM MEXaHU3MOB MPOTEKAHUS JaHHBIX PEAKIIUNA U

(bmfIKO'XHMquCKHX IeHETHYECKOM CBA3M OPraHUYECKUX BELIECTB PA3HBIX

CBOWCTB

OPTraHMYECKUX KIIaccos.

BEILIECTB OT CTPOEHUS 3. PacueTHble 3a1auu TI0 YpaBHEHUSIM PEaKIUi ¢

MOJICKYJI y4acTHEM OPTraHNYCCKHUX BEIICCTB.

Hccnenosartsb OK 01 JIP.1 1.IIpakTuKO-OpHEHTUPOBAHHbIE 3aJaHUSI 110

Ka9CCTBCHHBIC OK 02 JIP.9 COCTaBJICHUIO XMMUUYECKUX PEAKIIU C ydacTHEM

g E?EEEEGCKHX OK 04 OpPraHWYECKHUX BELIECTB, B T.4. UCIIOIb3YEMBIX IS UX

COCTMHEHMIA UJACHTU(UKAILMU B OBITY U IPOMBILICHHOCTH.

OTJEJIbHBIX KJIACCOB 2.JIaGopatopHas pabota: “Unentudukanus
OpPraHUYECKUX COCIMHEHUN OTIENbHBIX KJIACCOB™

Xapakrepuszoats |[OK 01 JIP.1 [TpakTHKO-OpHUEHTHPOBAHHBIE TEOPETUUECKUE

BJIMSIHHE OK 02 JIP.9 3aJjaHns Ha aHAN3 (DaKTOPOB, BIMSFOIINX HA

Pa3JIMYHBIX OK.05 M3MEHEHHE CKOPOCTH XUMHUUECKON PEeaKIIUH.

(pakTOpoB Ha OK.07 ITpakTHKO-OpHEHTHPOBAHHBIE 3aaHUSI HA

paBHOBecHE U
CKOpOCThH
XHMHYECKHX
peaxkuuii:
XapakTepnu3oBaTh
BIUSHUEC
KOHICHTpPAIun
pearupyrommux
BEIIECTB U
TEMIIEPATYPHI HA
CKOpOCTb
XUMHYECKHUX
peakuui
XapakTepHu3oBaTh
BJIUSIHUE U3MCHCHUA
KOHICHTpPAIUH
BELIECTB, PEaKLUU
cpensl U
TEMIIepaTyphl Ha
cMelIeHue
XUMHUYECKOI'O
paBHOBECHSI

MMPUMCHCHUC ITPUHIUIIA Jle-lllatense mis
HaXOXJACHUA HAITPaBJICHUA CMCIICHUS PABHOBCCUSA
XHUMHYECKOH PCaKIMA U aHAJIN3 (I)aKTOpOB,
BJIMAIOIIUX HAa CMCIICHNEC XUMHUYCCKOT'O PaBHOBCCHA




Uccnenosars OK 01 JIP.1 1. 3aaun Ha MPUTrOTOBJIEHUE PACTBOPOB.
HWCTHUHHBIE OK 02 JIP.9 2. ITpakTHKO-OpUEHTUPOBAHHBIE PACUETHBIC 3aJaHUS
PacTBOPHI C HAa JIUCIIEPCHBIE CUCTEMBI, UCIIOJIb3yeMbI€ B OBITOBOM
3alaHHBIMH U POU3BOJICTBEHHOM JEATEILHOCTH YET0OBEKa
XapaKTepUCTHKAM:
Paznuyarh uctuHHBIC
pacTBOpbI
OueHuBaTh OK 01 JIP.1 Keiic (¢ yaerom Oynymieit npodeccrnonambHOM
gOCHeHCUTBH’I OK 02 JIP.9 JIEATENBHOCTH)

BITOBOI U .

. |OK 04 TeMbl KEHCOB:

MIPOU3BOICTBEHHOMN
NEATETBLHOCTH OK 07 1. I[Toreruienne Kaumara 1 BEICBOOOKIEHHUE Ta30BBIX
YeNoBeKa C MO3HIIHIA TUAPATOB CO JIHA OKEaHa.
9KOJIOTHYCCKOU 2. Bynymue matepuansl 1jisi aBua-, MallluiHO- U
0e301acHOCTH

pruOOPOCTPOCHHUSL.
3. HoBble MaTepHaibl Uil CONHEYHBIX OaTapeii.
4. JlekapcTBa Ha OCHOBE PAaCTUTEIBHBIX IPEIAapaToOB




