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1. IACTIOPT PABOUEI IIPOI'PAMMbI YYEEHOM JUCHUILIUHBI

1.1. O6aacrs npuMeHeHds pabo4eil MporpaMMbl

PaGouas mporpamma  o0uieoOpa3oBaTeqbHOM — yd4eOHOM — NUCHMIUIMHBL — «XHMHS»
TNpefHasHAYeHa JUIS M3yYeHHS XMMHHE B IPO(ECCHOHANBHBIX 00pasoBaTe/bHBIX OpraHU3alMiX,
peanusyrommx o0pasoBaTENbHYIO IMPOTpaMMy CpefHero ofmero o6pasoBaHHs B IIpeienax
ocsoenuss II[ICC3 CIIO Ha 6ase ocHOBHOTO oO0Imero oO0pa3soBaHUS IO CIEHHATBHOCTH
texuuyeckoro npodmas CIIO

09.02.07 «MHdopMaIHOHHBIEC CHCTEMBI H IPOrPaMMHPOBAHHE»

1.2. Mecro yueOHON JUCUMIUIMHBI B  CTPYKTYpe OCHOBHOH mpodeccHoHaILHOM
oOpa3oBaTeJbHOMH IPOrpaMMbl:

yaeGHas JMCIMILTHA « XUMHs1» SBISETCS yIeOHBIM IIPEIMETOM 110 BHIOOPY U3 00s3aTeNbHOM
npeMeTHOM o6sactu «Ecrectennble Haykn» OI'OC cpennero obiero oGpasoBaHusl.

1.3. Henu u 3aaa9n y4eOHON JUCUMIIHHBI — TPeOOBAHMSA K Pe3y/IbTATaM O0CBOCHMS y4eOHOi
AHCHHANIHHBI:
Cognepianue paGouelt mporpaMmbl « XMMHUS» HAIIPaBJIEHO Ha TOCTIKCHHE CISAYIOMHUX HEeH:

- (opmupoBaHHe y OOYJAIOUIMXCS YMEHHUS OLEHHBATE 3HAYUMOCTh XUMHYECKOTO 3HAHHUS A
KaXXJIOTO 4eJIOBEKa,

- (popMHpOBaHHE Y 00YUAIOIMXCS IENOCTHOTO NPSACTABICHHA O MUPE U POJIM XMMUH B CO3JaHHH
COBPEMEHHO} €CTECTBEHHO-HAYYHOM KapTUHBI MHpa; YMCHHA 00BACHATE OOBEKTHI M IIPOIIECCHI
OKpY’Xalomedl JeHCTBUTEIbHOCTH: MPUPOMIHOM, COLHMaNbHOH, KYJIbTYpHOH, TEXHHYECKOH CpEJBl,
UCIOIB3YS ISl 3TOr0 XUMHUYECKHE 3HAHUS;

- PA3BUTHE Y OOYYAIOMUXCS YMEHUH pasuyaTh (ATl i OLECHKH, CPABHUBATE OLCHOYHBIC BEIBOJLI,
BUJIETH MX CBS3b C KPUTEPUAMHU OLEHOK U CBSI3b KPHTEPHEB C OTIPENENIEHHOM CHCTEMOH IEHHOCTEH,
dopMynupoBath U 0GOCHOBBIBATH COOCTBEHHYIO IO3UIIHIO;

- mpuobpeTenre OOYYAIOIMMKCH ONBITA PA3sHOOOpa3sHOW  NEATENIBHOCTH, TMO3HAHMA M
CAMOTIO3HAHMS, KIIIOYEBLIX HABBIKOB, HIMEIOIIMX YHHBEPCAIbHOE 3HAYECHHE HJIA Pa3s/IMIHBIX BHJOB
[ESTEIBHOCTH (HABBIKOB pelIeHus MpobieM, MPUHATHS PeLICHUH, OMCKA, aHam3a ! o6paboTkn
HHQPOPMAIINH, KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB M3MEPEHHH, COTPYIHHYECTBA, 0e30macHOro
obpallleHys ¢ BEIeCTBAMHU B IIOBCEIHEBHOMN JKU3HH).

OcBoeHye colepaHus y4eOHOM JMCIHMILTAHBI «Xumusgy, obecleuuBacT JOCTUKEHHUE
CTy,ILeHTaMI/I cneay}omnx pe3yJ">TaTOB!

* IUYHOCMHDBIX:

- YyBCTBO TOPIOCTH M YBKEHHS K HCTOPHH H JOCTH)XEHUSM OTCYECTBEHHOH XUMHYECKON HAyKH;
XMMHYECKH [PaMOTHOE TIOBEIEHUE B IIPO(ECCHOHANBHOH NEATENbHOCTH U B OBITY IPH obpartieHun
¢ XUMHYECKMMH BELECTBAMH, MaTepHalaMH H IPOLIECCaMH;

- FOTOBHOCTH K IPONODKCHHIO OGpa3OBaHWs U IOBBIUCHHS KBaTudUKAaLMK B HM3OpaHHOH
pOdEeCCHOHANBHOM IesTeNFHOCTH B OOBEKTHBHOE OCO3HAHUE POJIH XUMUYECKHX KOMIICTCHIUH B
3TOM;

- yMEHHE UCTIOJB30BATh JOCTHIKEHHS COBPEMEHHON XMMIYECKOH HAYKH N XUMUYCCKHX TEXHOJIOTHH
JUIS TIOBBIMIEHUS COGCTBEHHOTO HHTE/UIEKTYAIBHOIO PasBUTHs B BHIOPAHHOH NIpodeccHOHANbHON
JESTENbHOCTH,

- IUTA TIIYXHX, CaboCIbIIaIiyX, TO3AHOOTTIOXIIMX 00y aromxcs:



CIIOCOBHOCTD K COIMATBHON aJanTalluy ¥ UHTErpaluy B 00IIECTBE, B TOM YHUC/IE NIPH pealu3aluy
BO3MOYKHOCTEH KOMMYHHMKAIMU Ha OCHOBE CIIOBECHOH pedn (BKIOYAs yCTHYHO KOMMYHHKALIHIO), a
Taxke, NPH JKEAHWH, KOMMYHHKAaIlMd Ha OCHOBE JXECTOBOM pe4M C JIMIAMH, HUMCIOLIUMH
HapyIIeHus CIyXa.

* Memanpeomemuboix:
- WCHONB30BAaHME Ppa3IHYHBIX  BHJAOB  II03HABATEJIBHOW  NEATENPHOCTH M OCHOBHBIX
MHTEIUICKTYalbHEIX oONepauuil (OCTAaHOBKM 3ajaud, (GOpMyIMpOBAaHMS THUIIOTE3, aHAIM3a H
CHIHTe3a, CPaBHEHHS, 0600IIEHN s, CHCTEMATH3AINH, BEIABICHAS IPUIMHHO-CIIEACTBCHHBIX CBSA3CH,
IIOMCKa aHaToroB, (POPMYJIMPOBAHNS BBIBOAOB) UL PEIICHHA [OCTABJICHHON 3a/avdH, IPUMCHEHHE
OCHOBHBEIX METOJIOB ITO3HAHMS (HAGIIOEHHs, HAYYHOTO HKCIEPUMEHTa) Ul U3YUCHHS PasinIHbIX
CTOPOH XMMHYECKHX OOBEKTOB M MPOLECCOB, C KOTOPBIMH BO3HMKAeT HEOOXOIMMOCTH
CTaJKMBaThLCA B podeccroHanbHol chepe;
- WCIOJIB30BAHME DA3NMYHBIX HCTOYHHKOB UL TOJyUeHHS XMMHYECKOH HHQOpMALMH, YMEHHE
OLEHHTH €€ JOCTOBEPHOCTD I JOCTIIKEHNS XOPOLIMX Pe3yIbTaToB PopeCcCHOHANLHOM chepe;
- ISl TIIyXHX, CNaGOCIBIIIAIIIX, HO3HOOTIOXIIHX 00yYaroIuXCs:
BrajieHie HaBbIKAMU ONpEJEICHHs U UCTIPaBIeHus crenuduyecknx omubok (arpaMMaTH3MOB) B
NHCBMEHHOU U YCTHOM peyH.

* HpeOMEMmHbBIX:
- pacKpHIBaTh Ha IPEMEPax POJIb XUMHUH B OPMUPOBAHAH COBPEMEHHON HAYIHOH KAPTHHBI MUPA A
B [IPAKTHYECKON IEATEILHOCTH YEIOBEKa,;
- JEeMOHCTPHMpOBATh Ha MpHMepax B3aMMOCBA3b MEXIYy XUMHEH U IPYIHMH €CTECTBEHHBIMH
HayKaMH;
- pacKpbIBaTh Ha IPUMEPAX MOJIOKEHHs TEOPHH XUMHIECKOr0 CTPOCHHUS A.M. bytneposa;
- noHHMath Gusmdeckuit cMbich Ilepronmueckoro 3akona [I.M. Menneneea ¥ Ha €ro OCHOBE
OOBSACHSTh 3aBHCHMOCTb CBONWCTB XHMMHUYECKHX 3JIEMEHTOB M OOPa3OBaHHBIX MMH BEIIECTB OT
3JIEKTPOHHOTO CTPOEHUS aTOMOB,
- OGBSCHATH IPUYAHB MEHOT00ODA3Us BELIECTB Ha OCHOBE OOIIUX MPEACTAaBIeHN 00 MX COCTaBe U
CTPOCHHUH;
- TpPUMEHATH TpaBUia CHCTEMATHYECKOH MEXIYHapOJHOH HOMEHKIATYphl Kak CpEACTBa
pasIMYEHHS U UICHTH(QUKAIUM BELIECTB 110 UX COCTaBY M CTPOCHHIO;
- COCTaBIIATb MOJIEKYIISPHBIE H CTPYKTypHBIE (OPMYJIBI OPTaHMHYECKHX BEWIECTB KaK HOCHTENEH
pHGOPMAIMA O CTPOSHHH BEINECTBA, €r0 CBOMCTBAX W MPUHAJIOKHOCTH K ONPENCICHHOMY KIIaccy
COeTHHEHHH;
- XapaKTepH30BaTh OPraHMYEeCKHE BEIECTBA IO COCTaBY, CTPOCHHIO U CBOHCTBAM, yCTAHABIMBATH
IPHYMHHO-CIICACTBCHHBIE CBA3M MEKIY JaHHBIMU XapaKTePUCTUKAMH BELIECTBA;
- IPMBOJHUTH TPUMEPHI XMMHUUYECKHX PEaKIMi, PACKPIBAIOINX XapaKTePHbIE CBOHCTBA THIHIHBIX
TpelCTaBUTe el KIACCOB OPTAHMYECKHX BELIECTB C LEBI0 MX HIEHTHQHKAUME U OOBICHEHU:A
001acTH IPUMEHEHHS;
- [IPOTHO3MPOBATH BO3MOMKHOCTb IIPOTEKAHHA XMMUYECKMX Deakiuil Ha OCHOBE 3HaHMH O THIIAX
XUMHYECKOM CBS3H B MOJIEKYJIAX PEATEHTOB M MX PEaKI[HOHHOHN CIIOCOOHOCTH;
- FCIIOJIB30BATh 3HAHUS O COCTAaBe, CTPOECHHH M XUMHYECKHX CBOMCTBAX BEINECTB /Ul GE30I1acHOro
NPUMEHEHHS B IIPAKTUIECKOH EATENbHOCTH;
- [PHBOJWTH TNPUMEPHI NPAKTHYECKOrO HCIONB30BAHUA TPOXYKTOB IepepaboTKH gedTH U
IPUPOIHOTO Ta3a, BHICOKOMOJIEKYNSPHBIX COEIMHEHHH (IOJIMATHIICHA, CHHTETHIECKOTO KaydyKa,
alleTaTHOTO BOJIOKHA);
- IIPOBOJIMTE OTIBITHI IO PACIIO3HABAHHMIO OPraHMYECKUX BEIIECTB: NINLEPHHA, YKCYCHOH KHCIOTEI,
HeIlpele/bHbIX JKUPOB, IJIFOKO3BI, Kpaxmana, OeJKOB — B COCTaBe IMHUICBBIX IPOAYKTOB H
KOCMETHYECKUX CPEICTB;
- BUAjeTh TpaBWIaMH ¥ IpueMaMu Oe30macHOW paboTel ¢ XUMHYECKHMH BEUIECTBAMK U
1a60paTOpHBIM 000PYIOBAHUEM;



- YCTaHABIMBATH 3aBHCHMOCTb CKOPOCTH XHMHYECKOM DPEaKk(uW W CMCINCHUS XHMHYECKOro
PaBHOBECHS OT PA3IUUHBIX (AKTOPOB C LENBIO ONPEENEHMs ONTHMAIBHBIX YCTIOBHH NMPOTEKAHUS
XUMHUYECKUX TIPOLIECCOB;

~ IPUBOUTE TIPUMEPBI THAPONH3a COJIEH B OBCEIHEBHOM JKU3HH YeI0BEKa,

- TIPUBOIMTH  TPUMEPBl  OKHCIHTENHbHO-BOCCTAHOBHTENBbHBIX  pEeakuuid B NPUPOIE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX H JKH3HENEATENLHOCTH OPraHu3MOB;

- TIPHBOIMTH NIPHMEPHl XUMHYECKHX DPEaKIMi, pacKpeIBAIOIMX OOLIMe XMMHYECKHE CBOHCTBA
IPOCTHIX BELIECTB — METAJJIOB ¥ HEMETAILIOB;

- NIPOBOIHMTH pacueThl Ha HAXOXKIEHHE MOJEKYIApHOH (opmylbl YIIEBOLOpOAa IO MPOXYKTAM
CrOpaHHUs ¥ MO €r0 OTHOCHTEIBHOH IIOTHOCTH M MAacCOBBIM JOJISIM 3JIEMEHTOB, BXOISIIHX B €ro
COCTaB;

- BIIafIeTh IpaBHjlaMu 6e30acHOro oOpalleH s ¢ eIKHUMHE, TOPIOYHMH K TOKCHYHBIMHA BEIIECTBAaMH,
cpelcTBaMu ObITOBOH XMMHH;

- OCYUIECTBIATH MOMCK XWMHYecKodl HH(pOpMAalMM TI0 Ha3BaHWAM, HIEHTHQHUKATOpaM,
CTPYKTYpPHBIM (POpPMYJiaM BEILECTB;

- KPHTHYECKH OLCHWBATh ¥ HHTEPIPETHPOBATH XMMHYECKYI0 MH(pOpMaLHIO, COAepXallyiocs B
COOOIIEHUAX CPENCTB MaccoBOM HH(bOpMaNuH, pecypcax MHTepHeTa, HAyYHO-NOMYNAPHBIX CTAThAX
C TOYKH 3PEHHS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IENAX BBIABIECHHSA OMIMOOYHBIX CYXKICHUH
1 GopMHpOBaH¥sE COOCTBEHHOHN MO3UIINH;

- TPeiCTaBJATH IYTH pEIEHHs TNOGATbHBIX MpOOJeM, CTOALUMX IePeN HENIOBEYCCTBOM:
5KOJIOTHHECKHX, SHEPTeTHYECKUX, CHIPBEBBIX, M POJIb XMMHUHU B PEIIEHHUH STHX IPOOIIeM;

- g oOydYaromMXcs C OTPaHHYCHHBIMHM BO3MOXKHOCTSAMHM 3/I0POBbS OBJAJCHHE OCHOBHBEIMH
JTOCTYIHBIMH METOJAMH Hay4HOIO TIO3HAHUS.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHON I CLUTINHBI

2.1. O6bem yueOHoil IMCHHITHHGI H BHBI yae0H0i paGoThI

Bun yye6HOH paboThl O6nem vacoB
O6bem 06pazoBaTesIbHON NPOrpaMMbl Y4eOGHOH AHCIMIITAHBI : 78
B TOM UHCJIE!
TEOPETHYECKOE 00yUCHHE 40
nabopaTopHEIe paGOTHI (ecu npedycmompeno) 36

TIPAKTHIECKHE 3aHSITHS (eC/y npedycmompeno) -

VHJIMBHIYATbHEI IPOEKT (€Cu NpeoycMOmpeHo) -

KOHCYJIbTAlluN -

camocTosTeNbHas paboTa o6ydaromerocs (BCero) (eciu npedycmompeno) -

B TOM 4HUCJIC.

caMoCTOsITeNIbHAs paboTa Ha/l MHIMBHLYaIbHEIM IPOEKTOM (eciu -
npedycMompero)

TpomexyTounas aTrecraums (JJugpepenyuposarnnvii 3a4ém) 2
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYEFHOH! JEATEJILHOCTH

CTYJAEHTOB.
COJIEP’XKAHUE XAPAKTEPUCTHUKA OCHOBHBIX BUJOB JEATEJIBHOCTU

OBVYYEHUSA CTYHAEHTOB (HA YPOBHE YYEBHBIX I[EI?'ICTBI/IIX)
VMeHHe JaBarh OIpenesieHHe M OIEepUpPOBATh CIEAYIOIMMH XUMHUYECKHMHU
MOHSATHSAMU: BELIECTBO, XUMHUECKUH 2JIEMEHT, aTOM, MOJIEKYJIa, OTHOCHTEIbHEIE
aTOMHAas ¥ MOJIEKYJIApHas MacChl, HOH, AJUIOTPOIMS, HM30TOIBI, XUMHUYECKas
Ny CB3b, OIEKTPOTPUIATENHHOCTh, BAJICHTHOCTh, CTENEHb OKWCJICHHS, MOJIb,

Basxneiimme N

MU ECKHe MOJpHAst Macca, MOJSIpHBIH 00BEM Tra3000pasHBIX BEHIECTB, BelleCTBa
OHSTHS MOJIEKYJISPHOTO ¥ HEMOJEKYJIIDHOTO CTPOEHMs, PAaCTBOPBHI, 3JNEKTPOJIUT U

HE3JIEKTPOJIHT, 3NEKTPONIUTHYECKAS ZMCCOIHALUS, OKHCIIMTENIb U
BOCCTAHOBMTENb, OKHCJIEHHE H BOCCTAHOBJICHHE, TEIUIOBOH dddexT peaxuuu,
CKOPOCTb ~ XHMHUECKOM  peaKIMH, KaTalu3, XHMUYECKOe pPaBHOBECHE,
YTJIEPOIHBIN CKeNeT, GYHKIHOHAIbHAS TPYIINA, H30MEPHS, COMOJIOT U

OcHOBHBIE 3aK0HBI
XUMHH

DopMyNMpPOBAHKE 3aKOHOB COXPAHEHMS MACCEl BELIECTB U IMIOCTOSHCTBA COCTABA
BEIIECTB. Y CTAHOBKA MPHUYMHHO-CJICACTBEHHON CBA3H MEKIY COMEPKAHMEM ITHUX
3aKOHOB M HAIIMCAHHEM XHMMHUecKHX GOpMyN M YypaBHEHHH. YCTaHOBKa
3BONIIOIMOHHON CYIIHOCTH MEHIENEEBCKOM H COBPEMEHHOH (OpMYIMpPOBOK
neproaudeckoro saxona JI.V.Menneneesa. OObsacHEHME HU3MIECKOTO CMbICHA
CHMBOJIMKH MEPHOIMIECKOM TabIHIbl XMMHUecKHX sneMenTos .. Menzereesa
(HOMEpOB 3JIEMEHTA, TIEPUO/A, IPYIIIBI) ¥ YCTAHOBKA MPUYAHHO-CIICICTBEHHOM
CBSI3M MEXJy CTPOEHHEM aroMa ¥ 3aKOHOMEPHOCTAMH HM3MEHEHHs CBOMCTB
SJIEMEHTOB M 0Opa3oBaHHBIX MMM BEIIECTB B IepUogax W IpyINax.
XapaKTepucTHKa SJIEMEHTOB MalbIX ¥ OONBLIMX MEPUOJIOB IO HX IOJIOKEHHUIO B
ITepuognueckoii cucreme J|.M.Menzesneena

OcHOBHbIE TEOPHH
XHUMHUH

VCTaHOBKA 3aBHCHMOCTH CBOMCTB XHMHYECKHUX BELIECTB OT CTPOCHHS aTOMOB
06pa3yIomMX HX XHMHYECKHX JJIEMEHTOB. XapaKTEpPUCTHKA BOKHEHIINX THUIIOB
XUMHUYECKHX CBA3EH U OTHOCHTENIHHOCTH 3TOM THUIIOIOTHH.

OOBsCHEHHE 3aBHCHMOCTH CBOMCTB BEHIECTB OT HX COCTaBa M CTPOCHUS
KPUCTAJUTMYECKUX PEIIETOK.

dOpMyTHPOBKA ~ OCHOBHBIX  IOJNIOXKEHMHM  TCOPHM  JJIEKTPOJIMTHYECKOH
IUCCOLMAIMA M XapaKkTePHCTHKA B CBETE 3TOH TEOPHH CBOHCTB OCHOBHBIX
KJ1aCCOB HEOPraHUUECKUX COCIMHEHUH.

®opMyTHpOBKA OCHOBHBIX IIOJNIO)KEHHH TEOPUM XMMHYECKOrO  CTPOCHMA
OpTaHHYECKHMX COEIMHEHMI M .XapaKTEPHCTHKA B CBETE ITOM TEOPHH CBOKCTB
OCHOBHBIX KJIACCOB OPTaHMYECKUX COCIMHEHUH

Bakueitmue
BEIIECTBA B
MaTepHuaJibl

XapaKTepuCTHKA COCTaBa, CTPOEHHs, CBOWCTB, MOJNYYCHHMA H NPHUMEHEHUS
paxueimux Metawios (IA w II A rpynn, amomMuHHsI, Xene3a, a B
eCTeCTBeHHOHAYYHOM ITpodHIIe ¥ HEKOTOPHIX d-3JIEMEHTOB) M X COCIMHEHMU.
XapaKTepucTHKa COCTaBa, CTPOEHHsS, CBOWCTB, MOYYCHHS M TpHME- HEHHUS
pamenux Hemerawios (VIII A, VIIA, VIA rpynm, a takxe azora u pocdopa,
YIJIEpOZia ¥ KpeMHHS, BOAOPO/Ja) U UX COETMHEHUH.

XapakTepucTHKa COCTaBa, CTPOCHHs, CBOWCTB, MOJNYYEHHS H NPHUMCHCHHA
BOXHEHIIMX KJIACCOB YIJIEBOZOPOIOB (AIKAHOB, LHMKJIOAJIKAHOB, aJKCHOB,
AIKMHOB, APEHOB) U MX HauOoJiee 3HAUMMBIX B HAPOJHOXO3SHCTBEHHOM ILIAHE
IpeJCTaBUTENEH.

AHalOTHYHAs XapaKTepUCTHKa BaKHEHIINX IPENCTABUTENICH IPYTHX KIIacCoB
OpraHMYecKHX COEJMHEHHI: METaHONa H 3TAHONA, CIOXHBIX (HUPOB, JKHPOB,
MBUI, @IbIerHIoB (QOPMANBIErHIOB U aleTanblIernaa), KETOHOB (aleToHa),
KapOOHOBBIX KHC/IOT (YKCYC- HOM KHCJIOTE, AU €CTECTBEHHOHAYIHOTO npodus
NpeCTaBUTENEH JPYrHMX KIAacCOB KMCIOT), MOHOCaxapHIoB (TmIoK0351),
[ucaxapiuoB (caxaposbl), MONHCAXapUaoB (Kpaxmalia U LeJUII0N03bl), aHIINHA,
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aMMHOKHCIIOT, O€JKOB, HCKYCCTBEHHBIX M CUHTETHYECKHX BOJIOKOH, KaydyKOB,
IJ1acT™Mace

XuMHuYecKH A3bIK
W CHMBOJINKA

Ucnonp3oBanue B yueOHOM M NpodecCHOHATBHOH NeATeNbHOCTH XHMHYECKHX
TEPMUHOB ¥ CUMBOJIMKH.

HasBanue W3Y4YEHHBIX BEIUECTB 110 TPHUBHAIBHOH MM MEXIYHapOIHOH
HOMEHKJIaType W OTpPaXEHHE COCTaBa JSTHX COCIMHEHHWH ¢ ITOMOIIBIO
XHEMHYECKUX GOopMyIL.

OTpaxeHde XUMHUYECKHX IPOLECCOB C IIOMOIUBIO YPABHEHMH XHMHYECKHMX
peaxiui

O6bsCHEHHE CYIIHOCTH XUMHYECKHX mporeccoB. Knaccudukanus XMMHYECKHX
peaxiui 1Mo pasHYHBIM [IPU3HAKaM: YHCIy H COCTaBy NPOJAYKTOB M PEArcHTOB,
TeroBoMy 3¢ exTy, HanpapiIeHuIo, da3e, HAINUHIO KaTATH3aTOpa, H3MEHEHHIO
CTEeTeHelN OKUCICHHS DJIEMEHTOB, 00pa3yIOIHX BEILECTRA.

VeTaHOBKa MPH3HAKOB OOILIEro W Pa3fiM4YHOIO B THIIOJNOTHH DPEAKUMH I

Xumnu4ueckne N .

J—— HEOPraHUYeCKON ¥ OpPraHM4YeCKOi XUMHH.

p Knaccudukarus BelIECTB M IIPOLECCOB € TOYKH 3PEHHMS OKUCIICHHS-
BoccraHoByieHus. CoOCTaBjeHHE YpaBHEHHH peaknMil ¢ IOMOIIBIO MeToxna
3JIEKTPOHHOTO OanaHca.

OObsacHeHHe 3aBUCHMMOCTH CKOPOCTH XHMHYECKOH peakliMyd H IOJOXKCHHS
XHMHUECKOTO PABHOBECHS OT Pa3IMyHbIX (PaKTOpPOB
. BeimonHeHne XMMHYECKOrO OKCIEPHUMEHTa B IIOJHOM COOTBETCTBHH C
XumMu4yeckui
mpaBuiIaMy 0€30I1acCHOCTH.
IKCIEPUMEHT
Ha6nronenue, Gpuxcaus 1 ONKMCaHKe Pe3yIbTaTOB IPOBEIEHHOr0 3KCIIEPUMEHTA
[IpoBeneHHe  CaMOCTOATENBHOTO IOMCKAa XHMHYecKod wuHGbopMamuu ¢
HCIIOJIL30BAHMEM Pa3IMYHBIX MCTOYHHKOB (HAY4HO-TIONMYNIAPHBIX HU3JaHHH,
XumMuveckast
KOMIILIOTEPHBIX 6a3 AaHHBIX, pecypcoB MHTepHETa).
uHpopmauun

Hcnonp30BaHne KOMITBIOTEPHBIX TEXHOJIOTHH s o6paboTkM W Iepelnayu
XHEMHUECKOH HHGOPMAIIMK ¥ €€ PEACTABICHNS B PA3IMYHBIX popMax

PacueTtnl 1o
XHMHYECKUM
popmyinam
U YPaBHEHHAM

VcTaHOBKa 3aBHCHMOCTH MEXIY KaueCTBEHHOH M KONMYECTBEHHOM CTOPOHaMH
XMMHYECKHX 00BEKTOB U IIPOLIECCOB.
Pemmenvie pacueTHBIX 3a1a4 [0 XUMUYIECKUM QOopMyliaM U ypaBHEHUAM

IIpoduabuoe u
npoec-
CHOHAJILHO
3HAYNMOe
cojiepoKkaHue

O6BsiCHEHHE XMMHMYECKHX SBIIEHHM, IMPOMCXOMIIMX B IpHpone, OBITY H Ha
IIPOU3BOJICTBE.

Onpenenenrie  BO3MOXKHOCTEH IPOTEKaHHMs XHUMHMYECKMX TMPEBpAlleHUd B
Pa3IMYHBIX YCIOBHAX.

CobnrofieHre MPaBMil SKOJOTHYECKH TI'PaMOTHOTO IOBENEHHS B OKpYKaroleH
cpene.

OneHKa BAMSHUS XUMHYECKOrO 3arpsS3HEeHUs OKpYyXXarollel cpennl Ha OpraHu3M
YeJIOBEKA U JPYTHe XUBBIE OPraHU3MBL.

Cobmonende IpaBuyi Ge30macHOro oOpalleHus ¢ TOPIOYAMH U TOKCHYHBIMH
BELECTBAMH, JIabopaTOPHBIM 060PYIOBAHUEM.

[ToaroToBka pacTBOPOB 38JaHHOM KOHIIEHTpaluK B OBITY M Ha IPOH3BOICTBE.
KpuTuyeckas oleHKa JOCTOBEPHOCTH XUMHUYECKOH HHopMaruw,

HoCTYynaromel U3 pa3HbIX HCTOYHUKOB
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4. YCJIOBUSI PEAJIN3ALIANA YYEBHOU JJUCIUNJIVHDI

4.1. MarepuaibHo-TeXHHYecKoe o0ecneuenue
Jlns peanusaryu nporpaMmpl y4eOHOH IMCHMIIAHBI « XUMHS» PEXYCMOTPEHBI CIICYIOIIHE

CrielMaTbHBIE IOMELIEHHU:
KaGuHeT «Xumuu», OCHAILIEHHBIA OOODPYIOBAHUEM: HA2IAOHLIMU NOCOOUAMY, IKPAHHO-

36YKOBBIMU  HOCOGUAMY, UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIMU  CPEOCMEAMY,  TEXHIIECKHMH
CPEACTBAME OBYUEHUS: MAZHUMHO-MAPKEPHOL OOCKOY, MyLbMuMeouanpoexmopoM, HoymGyKom,
BbIXO0OM 8 UHMEPHEM.

JlaGopaTopHs, OCHAIIEHHAS HATYDATbHBIMA 00BEKTaMH, MOJENAMH, IPHOOpaMu U HaGopaMu
IS TOCTAHOBKHM JEMOHCTPALMOHHOTO W  YYEHHYECKOTO JKCIIEPUMEHTA, pCaKTHBAMM H

BCIIOMOTATENILHEIM 000pYAOBAHHUEM.
4.2. YueGHo-MeTOANYECKOe H HHPOPMALMOHHOE o0ecieyeHne

4.2.1. KaurooGecredeHHOCTh

HaunmeHnoBanue NUTepaTypbl: aBTOP, Ha3BaHHE, Toa KoJsnyecTBo Hanuune B
BH/ U3JAHUA, H3JATETbCTBO HU3aaHHA IK3EMIIAPOB 371eKTPOHHOMN
u3ganuii B 6ubanoreke
oubnuorexke Bnl'y Balry
B COOTBETCTBHE C
oroc Coo

OcHoBHAas TUTEPATYpA
1. Tabpuensu, O.C. Xumus: 10 xnacc: Ga3osbli
ypoBeHb: yueOHuk / O. C. I'abpuensn.- 10-e u3n., crep. 2014 49
- M.: lpoda, 192 c. ISBN 978-5-358-13216-0.
2. Tabpuensa O.C. Xwumus: 11 kmacc : 6a3oBblit
yposens: yue6Hnk / O. C. 'abpuensu. - 9-¢ usn., cTep. 2014 50
- M.: Jlpoda, 224 ¢. ISBN 978-5-358-13067-8.
JonoHNTeabHAdA JIUTEPATYpa

1. Heopraumueckas xumus: Yuebroe mnocobue / URL:http://znanium

Boromonoea U.B. - M.; Ansda-M, MTHOPA-M, 336 c. 2016 .com/bookread2.ph
p?book=538925

2. Xamwrosa AWM. Opranuveckas XuMmus A URL:http://www.ip

crynentos CITO: yueGHoe nocobue/ Xamurosa AW, 2016 rbookshop.ru/80239

Bycuiruna T.E, Caduna JI.P.- Kasans: KHUTY, 172 ¢ html.

4.2.2. llepnoguvecKue U3NaHUS

4.2.3. AaTepHET-pecypChbl
1. Xumus - 06pasoBaTeNbHbIi caifT 1 WKoIbHMKOB - URL: http:/hemi.wallst.ru/
2. Anxumuk - URL: http://www.alhimik.ru/

3. Chemnet - obuuManbHOE IEKTPOHHOE U3JaHHE XHUMIYECKOTO daxynsrera MI'Y B Internet. -
URL: http://www.chem.msu.ru/
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5. KOHTPOJIbL U OLEHKA PE3YJIbTATOB OCBOEHHMS YYEBHOW JUCHUILIAHBI

PesyapTathl 00yueHus MeTtoab! oleHKH

Cmyoenm Hayuumesn: Brimonsenue:
- packpbiBaTh Ha MNpUMeEpax poJb XUMHH B (OPMHPOBAHMY | HHAMBUIYAIBHBIX 3a/aHUM,
COBPEMEHHOM Hay4yHOM KapTHHBI MHpa M B IIPAaKTHYECKOH | mabopaTopHeIX paborT.

JeATCIILHOCTH YCIOBEKA, I/IHI[I/IBI/IIIyaHBHBIe 54
- JEMOHCTPHPOBATh HAa IPHUMEPAX B3aHMOCBA3bL MCKIY XUMHUEN U (prHTaHBHble OIIPOCHI,
JAPYTUMH €CTECTBCHHBIMH HayKaMH, TECTOBBIC U ITHCBMCHHBIC pa6OTI>I.

- pacKpblBaTb Ha IIPUMEPAX IIOJOKEHUS TEOPHH XHUMHYECKOTo
ctpoenust A.M. bytneposa,

- moHuMathk (Qusudeckuit cmeich [lepuommueckoro 3axona [[.M.
MeHeneeBa U Ha €ro OCHOBE OOBACHATH 3aBHCHMOCTH CBOMCTB
XHUMHUUYECKUX OJIEMEHTOB M OOpa3oBaHHBEIX UMM BELICCTB OT
9JIEKTPOHHOTO CTPOEHMS aTOMOB;

- 06BACHATE NPUYMHBI MHOTOOGpA3Hs BELIECTB HA OCHOBE OOIIMX
IIpeACTaBICHHH 00 HX COCTaBE U CTPOCHUH;

- TpUMEHATh [paBWia CHCTEMATH4YeCKOH  MEXIyHapOIHOH
HOMEHKJATyphl KaK CpeicTBa DasfIMueHHs H MICHTHQUKAUK
BEIIECTB TI0 UX COCTaBY U CTPOCHHIO;

- COCTaBNATh MOJIEKYJSpHBIE ¥ CTPYKTYpHBIE  (DOPMYIJIBL
OpPraHUYecKUX BELIECTB KaK HOCUTeNeH HHQOPMAIMK O CTPOCHHH
BELECTBA, €ro CBOMCTBAX M IPHUHAIEKHOCTH K OIPEHACICHHOMY
KJIACCY COEAWHEHHH;

- XapaKTepU30BaTh OPTraHUUYECKUE BEIIECTBA II0 COCTaBY, CTPOCHUIO
M CBOMCTBAM, YCTAHABJIMBATh IIPUUMHHO-CICICTBCHHBIC CBS3M
MEKIY NaHHBIMM XapaKTEPUCTUKAMH BEIECTBA;

- NPUBOIMTH IMpPUMEPHl XUMHYECKHX pPEaKIHUd, PacKPHIBAIOLIMX
XapaKkTepHble CBOWCTBA THNMYHBIX IPEACTABUTENCH KIIACCOB
OPraHMYEeCKHMX BELIECTB C LEbIO MX HICHTHQHKAIMA 1 OOBACHEHHS
00J1acTH IPUMEHEHU;

- TIPOTHO3UPOBATH BO3MOXXHOCTE MPOTEKAHUS XUMHUYECKHUX PeaKui
HAa OCHOBE 3HAHWM O THUMAaX XWMHYECKOM CBA3H B MOJIEKYJIax
PEAreHTOB M MX PEaKIMOHHOH CIIOCOOHOCTH;

- HCIONB30BATh 3HAHHS O COCTaBe, CTPOEHHH H XUMHYECKHX
CBOHMCTBAX BELIECTB [UIA OE30IaCHOTO IPIMEHEHNS B IPAKTHYECKOH
JIeATETFHOCTH;

- IPUBOAUTH MPUMEPBI IPAKTHYECKOTO HCIIONIB30BaHUs IPOAYKTOB
nepepaboTkn Hed)TH M IPHPOJHOTO Ia3a, BBICOKOMOJCKYJISIPHBIX
coequHeHHH (IOMHUATHIIEHA, CHHTETUYECKOTO KaydyKa, aleTaTHOro
BOJIOKHA);

- TPOBOIMTH OMBITHI IO PAaclO3HABAHUIO OPraHUYECKUX BELIECTB!
IJIMIEepUHA, YKCYCHOR KHCIOTBI, HENPENEIBHBIX JXHUPOB, ITIIOKO3bI,
Kpaxmana, OeNKoB — B COCTaBe MHINEBBIX IPOXYKTOB U
KOCMETHYECKUX CPE/ICTB;

- BiIameTh TNpPaBUIAMH M [OpueMamMu Oe3omacHOH paboTel ¢
XMMHUECKMMH BEIECTBAMH U JIAGOPaTOPHBIM 000pyI0BaHUEM;

- YCTaHABJMBATH 38BHCHMOCTH CKOPOCTH XHMHYECKOH PEaKkIud H
CMEIeHns] XAMHYECKOTO PABHOBECHs OT Pa3lIMYHBIX (AKTOPOB ¢
IEJIbI0  ONPEACNICHHS  ONTUMAIBHBIX  YCIOBMH  HMpPOTEKaHHs
XUMHYECKUX ITPOLIECCOB;

- OPMBOAWTH HPHUMEPB! THAPONIU3A CONEH B MOBCEAHEBHOH MKU3HH
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YeJIOBEKa,

- [OPUBOAMTH  IPHMEPHl  OKUCIHTEIbHO-BOCCTAHOBHTEIBHBIX
peaknuif B  IpHpPOJE, INPOU3BOACTBEHHBIX  IIpoleccax M
KU3HEAEATEIHHOCTH OPraHU3MOB;

- TIPUBOIUTH IMPUMEPHl XMMHUYECKHX pPEaKlu#, pacKpHIBAIOLIMX
o0IIMe XUMHYECKHE CBOHCTBA NMPOCTHIX BEIIECTB — METALIOB H
HEMETaJIOB,;

- MPOBOAUTH PACUYEThl HA HaXOXICHHE MOJIEKYJIAPHOH (GOpMyIIBI
YTJIEBOZOPOJA [0 NPOAYKTAM CTOPaHMS W IO €r0 OTHOCHTEIIBHOM
IJJOTHOCTH M MACCOBBIM [OJISIM DBIIEMEHTOB, BXOAAIIMX B €ro
COCTaB;

- BIAAETH TIpaBwiaMH Oe30macHOro OOpallleHUus C EIKHUMH,
rOpIOYMMHM ¥ TOKCHYHBIMH BEILIECTBAMH, CpEICTBaMH OBITOBOM
XUMUH;

- OCYLIECTBJIATH IIOMCK XMMHUYeckoil MH(OpMalMy 110 HAa3BaHWUAM,
unenTtudukaropam, CTpyKTYPHBIM (GOpMYIaM BEILECTB;

- KPUTHYECKH OLEHMBAaThb M MHTEPIPETUPOBATE XHUMHYECKYIO
nHGOpMaIIKIO, COIEPKAIIYIOcss B COOOIIEHUSX CPENCTB MacCOBOH
undopmaium, pecypeax MHTepHETa, HAYYHO-NIOMYAPHBIX CTATHAX
C TOYKH 3PEHHS ECTECTBEHHO-HAyYHONH KOPPEKTHOCTH B LEIAX
BBISBJIEHMs OMMOOUHBIX CYXXAEHMHA 1 PopMUpOBaHUS COOCTBEHHON
MIO3UIUH;

- TPEICTaBJSTh MYTH pelIeHMs [NMoOalbHBIX HPOOJIEM, CTOSAIIUX
IIepel  YEIOBEYECTBOM:  OKOJOTHYECKHMX,  DHEPreTHYCCKHX,
CHLIPBEBBIX, ¥ POJIb XMMHUH B PELICHUH ITHX ITPOOJIEM;

- U1 0OYYAIOIIMXCS ¢ OTPAaHUYEHHBIMY BO3MOJKHOCTSAMHE 3J0POBBS
OBJIaJICHHE OCHOBHBIMM JOCTYIHBIMH METOJaMH  HAy4HOIO
MIO3HAHMSL.

Hudhghepenyuposannstii 3a4ém
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