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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI YYEFHOM
AACHUITIINHBI

1.1.MecTo AMCHMILUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTeIbHON IPOrpamMMbl

Pabouas mporpamMma IUCHUIUTMHBI SIBJISIETCS YacThIO OCHOBHOW MpPO(EeCCHOHATBHON
obpa3zoBarenbHoil mporpammbl (ganee - OIIOII) B cootBercTBuu ¢ ®I'OC cpemnero obmiero
oOpazoBanus. Jucuummna «XuMus» sSBIsSETCS 0053aTeIbHON YacThio 00111e00pa30BaTEIbHOTO
[UKJIa y4eOHOro IJIaHa B Mpejesiax MporpaMMbl MOATOTOBKH CIIELUATNCTOB CPEJAHETO 3BeHa Ha
06aze OCHOBHOro ooOmero oOpazoBanusi mo crnenuaabHocTH 38.02.01 DkoHOMHKA u
OyXTaJITepCKHil yueT (10 OTpaciIsiM).

PabGouass mporpamma cocTaBieHa i OYHOM (OpMBI OOy4YeHHS, B TOM 4YHCIIE C
NPUMEHEHHEM 3JIEMEHTOB JMCTAaHIMOHHBIX 00pa30BATENbHBIX TEXHOJIOTHH M AIIEKTPOHHOTO
00y4eHwusI.

[Ipn oOyueHuM UWHBAIMIOB W JHI C OrPAHUYEHHBIMH BO3MOXHOCTSIMHU 3/10pPOBbS
JTUCTAHIIMOHHBIE 00pa30BaTENIbHBIE TEXHOJOTMH M 3JEKTPOHHOE OO0yuYeHHE MpeayCMaTpHBAIOT
BO3MOXXHOCTh MpHeMa-lieperadn MHGOpManuu B JOCTYNHBIX Uisi HuUX ¢opmax. Ocoboe
3HaYeHHUE TUCIUIUIMHA UMeeT MpH (POPMHUPOBAHUHM U PA3BUTUH PA3HOOOPA3HBIX JMYHOCTHBIX,
MPEAMETHBIX U METAIPEIMETHBIX PE3YyJIbTATOB.

1.2. Heaun u miianupyemMble pe3yibTAThl OCBOCHHUS AUCHUIIIUHBI:

Llenpto wm3y4deHHsT YYEOHOH MAMCHUIUIMHBI «XUMHS» SBIseTcs (HopMUpOBaHHE Y
00y4aroIuXCcsl XMMHUYECKON COCTABIIAIOIIEH €CTECTBEHHOHAYYHOW KapTHHBI MHUpa KaK OCHOBBI
MPUHATUSA pEHICHUH B KU3HEHHBIX U TPOU3BOACTBEHHBIX CHTYallUsX, OTBETCTBEHHOTO
MIOBEJICHNUS B IPUPOJIHOM cpefie.

Pabouas mporpamma opreHTHpPOBaHA HA BHITIOJHEHHE CIEIYIONINX 3a1a4:

e [puoOpeTeHHe 3HaHMH O JUCKPETHOM CTPOCHMM BEIIECTBA, €ro CBOICTBaXx H
MpPEBpAIICHHSX, O GU3HUECKUX U XUMUYECKUX SIBJICHUSX;

e npuoOpeTeHHe YMEHUW ONHUCHIBAaTh U  OOBSACHATH XHUMHUYECKUE SIBICHUS C
MCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOGHHME METOJOB pEIICHHUs TMPOCTEHIIMX pacu€THBIX 3aJady TBOPUYECKHX U
MPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

e pa3BHUTHE YMEHHI HAOIIOAATh NMPUPOHBIE SBJICHUS U BBINOIHSITH ONBITHI, JJA0OpaTOPHBIE
paboThl M OSKCIEpUMEHTAIbHBIE HCCIEIOBAaHUS C HCIOJIB30BAHUEM W3MEPHUTEIbHBIX
puOOpOB;

® 3HAKOMCTBO cO cdepamu MpodhecCHOHATHHOU NESITEIbHOCTH, CBSI3aHHBIMU C XUMUEH, U
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAHHBIMH Ha JIOCTUKEHUSAX XUMHUYECKOU HAYKH.

B pesynbrare nzyuenus: yueOHON AUCUUIIIMHBI « XUMHUSD) CTYJEHTBHI JOKHBI:

e Ha3bplBaTh M3yUEHHBIE BEIIECTBA 10 «TPUBHAJIBHOW» WM  MEXIyHapOJHOMN
HOMEHKJIATYyPE;

® OMNpeneNsITh: BaJEHTHOCTh U CTENEHb OKHUCIEHUS XUMHUYECKHX BJIEMEHTOB, THII
XUMHUYECKON CBSI3U B COCIMHEHMSIX, 3apsi/i MOHA, XapaKTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCJUHEHUM, OKHUCIHUTEIb M BOCCTAHOBUTENb, MPUHAJJICKHOCTD
BEILECTB K Pa3JIMYHBIM KJIaCCaM OPTraHUYECKUX COCTMHEHUIA;

®  XapaKTEpU30BaTh: JIEMEHTHl MAJIBIX NEPHOJOB MO UX IOJIOKEHUIO B MEPHOIUYECKON
cucreme J.M. MenpaeneeBa; oOmpe XHMHUYECKHE CBOKMCTBA METAJNIOB, HEMETAJLJIOB,
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OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHU4eCKMX COCIWHEHUH; CTPOCHHUE W
XMMHYECKHE CBOMCTBA U3yUEHHBIX OPIraHUYECKUX COEIMHEHUN;
e OOBSCHATH: 3aBUCHMOCTb CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; IMPUPOAY
XUMHUYECKON CBSI3U (MOHHOW, KOBAJEHTHOW, METAJTIMYECKOW), 3aBUCUMOCTh CKOPOCTH
XUMHYECKON peaKuH U MOJ0KEHHU XUMUYECKOTO PaBHOBECHUS OT Pa3IHUHBIX (PAKTOPOB;
® [IPOBOJIUTH CAMOCTOSATENBHBI MOMCK XHUMHYECKOW HH(POPMAIMH C HCIIOJIb30BaHHUEM
pa3IMYHBIX MCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX M3/1aHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); MCIONB30BaTh KOMITBIOTEPHBIE TEXHOJOTMU JJIsi 00pabOTKU H
nepeaayr XUMHYECKOH HHPOPMALIUK, U €€ IPEICTABICHHS B Pa3JINYHbBIX (opMax.
e BaXHEHIIME XMMHUYECKUE MOHATHUS: BEIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEIIBHBIE aTOMHAas M MOJEKYJIIpHas MaccChl, HMOH, aJUIOTPOIUS, W30TOIIbI,
XUMHYECKAsl CBSI3b, 3JIEKTPOOTPULIATEIIBHOCTh, BAJICHTHOCTD, CTETIEHb OKUCIIEHUS, MOJIb,
MoOJIIpHasi Macca, MOJIAPHBIM 00bEM, BEIIECTBA MOJIEKYJSIPHOIO U HEMOJIEKYJISIPHOTO
CTPOEHHS], PACTBOPBL, IEKTPOJIUT U HEIIEKTPOJIUT, JIEKTPOIUTUYECKAsT AUCCOLHALINS,
OKHCITUTENTb W BOCCTAHOBHUTEIb, OKHCICHHE M BOCCTAaHOBJICHHE, TEIUIOBOW 3(deKT
peakuuu, CKOPOCTb XMMHMUYECKOM PEaKLuH, KaTalu3, XHMHUYECKOE PpaBHOBECHE,
yIJIEpOIHBIN CKeleT, (PyHKIMOHAIbHAs IPYyIIa, H30MEpHUs, TOMOJIOTHUS;
® OCHOBHBIE 3aKOHbl XHUMHUHU: COXPAaHEHMS MaccChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,
NEPUOANYECKUN 3aKOH;
® OCHOBHBIE TEOPHUM XUMHUHU: XMMHUYECKOM CBSI3U, DJIEKTPOJIUTHYECKON IHCCOLMALINH,
CTPOEHHS OPTaHUYECKUX COEIMHEHUM;
e BaXXHEHIIME BEIIeCTBa M MaTepuasbl: OCHOBHbIE METAJIbl U CIUIABBI; CEpHAasi, COJIHAs,
a30THasi U YKCYCHas KHUCIIOTHI; ILIEI0YHM, aMMMAK, MHUHEpaJbHbIe yA0OpEeHUs, MeTaH,
OTUJICH, aleTWIeH, O€H30J, JTaHOJ, JXUPbI, MbLIA, I[JIOKO3a, €axapo3a, Kpaxmal,
KJIETYaTKa, OEJIKH, NCKYCCTBEHHbIE M CHHTETUYECKUE BOJIOKHA, KAyUyKH, [JJaCTMACCHI.
OcBoeHne copepkaHusi y4yeOHOM IUCHMITIMHBI «XHMHUS» 00€CleunBaeT JOCTHKEHHE
CTYJEHTaMH CIEAYIOLUX PE3YJIBTATOB:

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yJbTaTaM OCBOCHHS OOYYaroIUMUCS
IporpaMM CpeAHero oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
IIPOrpaMM CpeTHETo 00IIer0 00pa30BaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.
B cooTBercTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKType JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHMS IpeaMeTa «XUMHS» Ha YpOBHE CpelHero oOmero oOpa3oBaHUs
BBIJIETIEHBI CIIEYIOIINE COCTABIISAIOLIHUE!

e Oco3HaHHe OOYYarOIIMMHUCS POCCHUICKON Tpa’KAaHCKOM HMAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEICHUIO;

¢ HaIWYHE MOTUBAIMH K 00yUEHHIO;

® [[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKAECHUH JIMYHOCTH HA OCHOBE KIIIOYEBBIX
[IEHHOCTEW M UCTOPUYECKUX TPATUINUNA 0a30BOM HAYKH XHUMUH;

® TOTOBHOCTh M CIIOCOOHOCTb OOYYaroIIUMXCs PYyKOBOACTBOBAThCA B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMHM YCTaHOBKAaMH, MPUCYLIMMH LIETOCTHON CHCTEME XUMUYECKOTO
o0Opa3oBaHuS;



HaJIMYHUEC IIPpaBOCO3HAHUA 9KOJIOTHYECKOM KYJIbTYpPBEI U CIIOCOOHOCTH CTaBHUTH el u
CTPOUTDH KU3HCHHBLIC I1JIaHbI.

JImgyHOCTHBIE PE3YIbTATEI OCBOCHUA MPECAMETA «XUMUs» JOCTUIalOTCA B CAMHCTBC y‘IG6HOI>i

M BOCITMTATECILHOMN ACATCIBHOCTH B COOTBETCTBUH C TYMAHUCTHYECKHUMH, COOUOKYJIbTYPHBIMHU,

AYXOBHO-HPAaBCTBCHHBIMU HCHHOCTAMH W HACAIIAMU pOCCHfICKOI‘O TpaXXJAaHCKOI'o O6H.I€CTB3,,

OPUHATHIME B OOIIECTBE HOpPMaMH M MpPaBUJIAMU MOBEICHHS, CIOCOOCTBYIOUIMMHU Ipolieccam

CaMOIIO3HaHUA, CaMOPa3BUTUA U HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTU 06yqa10m1/1xcsi.

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS IMpeaMeTa «XUMUS» OTPakarT CHOPMUPOBAHHOCTH

OIlbITAa II03HABATEIILHOM | HpaKTH‘lCCKOﬁ JACATCIIbBHOCTH O6y‘laI-OH_II/IXCSI o pcajiu3anunu

IMPUHATHIX B O6H.[€CTBC HCHHOCTCﬁ, B TOM YHCJIC B 4aCTHU:

1)

2)

3)

4)

IPaXKIAaHCKOT'O BOCITUTAHHUS:

0CO3HaHMsI 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IPAaB U 00S3aHHOCTCH, YBaXKCHUS
K 3aKOHY U MPaBOIOPSIKY;

NPECTaBICHUS O COIMAJIbHBIX HOPMAaxX W TPaBUIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JACATEIBHOCTH NIPU CO3JIAaHUH YUEOHBIX MPOCKTOB,
pemieHMH  y4eOHBIX M TO3HABATENBHBIX  3aJla4,  BBITOJHCHUH  XUMHYECKHX
IKCIIEPUMCHTOB;

CIOCOOHOCTH TOHMMATh W TNPUHUMATh MOTHBBI, HAMEPCHUs, JIOTUKY M apryMEHThI
JIPYTHX TIPU aHAIHU3E PA3TUYHBIX BUIOB YICOHOH JIEATEIIBHOCTH;

MaTPUOTHIECKOTO BOCTIMTAHHUS

[IEHHOCTHOTO OTHOIICHUS K HUCTOPHUYECKOMY M HAYYHOMY HACJICTUIO OTCUYECTBEHHOM
XUMHH;

YBOXCHHSI K MPOIECCY TBOPYECTBA B OOJIACTH TEOPUU W MPAKTUICCKOTO MPUMEHCHHS
XUMHUH, OCO3HAHHUS TOTO, YTO JOCTIIKEHHS HAyKH €CTh pe3ylbTaT IMTEIbHBIX
HAOJTI0ICHUH, KPOITOTIMBBIX IKCIIEPUMEHTAIBHBIX MTOUCKOB, IIOCTOSTHHOTO TPyAa YYEHBIX
U TIPAaKTHKOB;

WHTEpeca ¥ II03HABATEIBHBIX MOTHBOB B TIOJYYEHHUH W MOCICAYIOIIEM aHaln3e
WH(GOPMAIIUHU O MTEPEIOBBIX JIOCTIKEHUSIX COBPEMEHHOW OTEUSCTBCHHON XHMHUH;
JTyXOBHO-HPABCTBECHHOT'O BOCITUTAHHS

HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO ITOBEICHHS,

CIIOCOOHOCTH OIICHUBATh CHUTYyallMH, CBS3aHHBIC C XUMHYCCKUMH SIBIICHUSIMH, W
MPUHUMATH OCO3HAHHBIE PEUICHHS], OPHEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIIEHMBATh CBOE IMOBEJEHUE M TOCTYNKHA CBOUX TOBapHINEH C MO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ITHX MOCTYIKOB;
(dbopMUPOBaHUS KYJIBTYPBI 3J0OPOBBSI:

MOHMMAHUS IIEHHOCTEW 370poBOro M 0Oe30macHoro oOpasza >KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (U3WYECKOMY U TCUXHUYECKOMY
3/10pOBBIO;

coOrofeHMs TPaBUI OE30MAaCHOTO OOpAIEHUsI C BEIIECTBAMU B OBITY, TTOBCEIHEBHOM
YKU3HU U B TPYJAOBOU JIEATEIHHOCTH;



5)

6)

7)

MOHMMAHUSA LEHHOCTH TMpPaBWJ HWHIAMBUAYAIbHOTO U KOJJIEKTUBHOTO 0€30I11acHOro
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U )KU3HU JIFOCH;

OCO3HAHHUA TOCJEICTBUN U HENPUSTUS BPEIHBIX MPUBBIYEK (YNMOTPeOICHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

TPYZIOBOTI'O BOCIIUTAHMUSL:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATENbCKON J1eATeIbHOCTH,
00I11IECTBEHHO IOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTHE€ B PEIICHUM IPAKTHYECKUX 3a/Jad COLMAIBHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTHYECKOMY H3YyYEHHIO Mpodeccuid pa3ianyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBAOKEHUS K TPYY, JIIOJAM TPYJa U PE3YIbTATaM TPYIOBOM JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBHIYaJIbHON TpaeKTOpUH 0Opa3oBaHUS,
Oynymeit mpodeccun W pealu3alid COOCTBEHHBIX J>KU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XHMHH, WHTEPECOB U MNOTpeOHOCTEH
00I111eCTBA;

9KOJIOTUYECKOTO BOCIIUTAHHUS:

HKOJIOTMYECKH  L1€JecOo00pa3HOro  OTHOIIEHHMS K  IpPUpOJie, KaK  HCTOYHHMKY
CyILIECTBOBaHUS KU3HU Ha 3eMIIE;

MOHUMAHUSA TJI00AILHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM, BIUSIHUS SKOHOMHUECKUX
IIPOLECCOB HA COCTOSIHUE ITPUPOJTHON U COLIMAIBHOM CPEbI;

OCO3HaHUS HEOOXOTUMOCTH UCIIOIB30BaHUS JOCTKEHUN XUMHHU ISl PEIISHUS BOIIPOCOB
PalMOHAIIBHOTO ITPUPOIOIIOIB30BaHNUS;

AKTUBHOI'O HEINpPUATHUS ACHCTBUM, NIPUHOCAILMUX BpEI OKPYKAIOLIEW NPUPOIHOU Cpene,
YMEHHUS MPOTHO3UPOBATH HeOIaronpusiTHIC 3KOJIOTHYECKHE ITOCJIEICTBUS
IPEANPUHUMAEMBIX ACUCTBUN U IPENOTBpALaTh UX;

HaJU4Msl PA3BUTOIO SKOJIOTMYECKOTO MBIIUIEHHS, KOJOTMYECKOW KYJIbTYpbl, OINbITA
JIEATEIIbHOCTH HSKOJOTMYECKOM HAMPABIEHHOCTH, YMEHHS PYKOBOICTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMATBLHON MPaKTHUKE, CIOCOOHOCTH M yMEHUS
AKTUBHO MPOTHBOCTOSTH UJICOIOTUN XeMOhoOUu;

LIEHHOCTH HAy4YHOI'0 NTO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTHKH;

MOHUMAHUS CHENU(UKA XUMHUHM KaK HayKd, OCO3HaHUS €€ ponud B (HOpPMHUpPOBAHHUH
palMoOHaIbHOTO HAyYHOTO MBIIUIEHHS, CO3JIaHUU IIEJIOCTHOTO MpPEACTaBICHUS 00
OKpYXaIoIIeM MHUPE KaK O €JIMHCTBE MPUPOALI W YEJIIOBEKA, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHruH MpoodIeM COXpaHeHHUs TPUPOTHOTO PAaBHOBECHS;
yOSXKIEHHOCTH B OCOOOM 3HAYUMOCTH XHMHHU JJII COBPEMEHHOW IUBWIM3AIMH: B €€
TYMaHUCTUYECKON HANpPABICHHOCTH W BAXXHOW pOJIM B CO3MaHUM HOBOM 0a3bl
MaTepuaibHOW KyJbTYpbl, PEHICHUHU TIJIOOANBHBIX MPOOJeM YCTOMUMBOIO pa3BUTHS
YeJI0OBEYECTBA — CHIPHEBOM, SJHEPTETUUECCKOMN, MUIIEBOM M IKOJIOTHUECKON 0e30MacHOCTH,
B Pa3BUTHUH MEIUIIMHBI, OOCCIICYCHUHN YCIOBUH YCHEIIHOTO TPyla M SKOJIOTHYECKH
KOM(DOPTHOM KU3HH KAXKIOTO YiIeHa O0IIeCTBa;
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€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: IIOHMMAHUS CYIIHOCTH METOJOB MO3HaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BAaTh IOJIydaeMble
3HAHUA AJISl aHajdu3a U OOBSICHEHMs SBICHUI OKPYXKArOIIET0 MUpPA M MPOUCXOJSIINX B
HEM HM3MEHEHUH, yMeHHUs JelaTh OOOCHOBAaHHBIC 3aKIIIOUYEHHS HA OCHOBE HAYYHBIX
($aKTOB ¥ IMEIOIIUXCS TaHHBIX C IIETBIO MOJIyYEeHHUs JOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BATh XUMHUYECKHME 3HAHUS JUIsl pEHICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIHIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM S TEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHUIO M CaMOOOPAa30BAHMIO, K
AKTUBHOMY TMOJIYYEHUIO HOBBIX 3HAHUW MO XMMHH B COOTBETCTBHUU C >KM3HEHHBIMU
NOTPEOHOCTAMU;

uHTEpeca K OCOOEHHOCTSAM Tpyda B pa3IMuHBIX cdepax mpodeccnoHanbHOM
JIeSATETLHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MeTaHpe,I[MeTHBIe PE3yJIbTaTbhl OCBOCHMUSA yqe6H0ro npeamMceTa «XuMHs» Ha YpPOBHE

CpCaAHCIO O6IH€FO O6paSOBaHI/I$I BKJIFOYAlOT:

3HaYMMble JUI1 (POPMUPOBAHMS MHUPOBO33PEHMsI OOYHYAIOUIMXCS MEXKAMCLUUIUIMHAPHBIE
(MexnpenMeTHbIE) OOLIeHayuyHble MOHATHUS, OTPAXAIOLIUe LEJIOCTHOCTh HayyHOU
KapTUHbl MHUpPa U CIHEUU(PHUKY METOAOB IIO3HAHUS, HCIOJIb3yEMbIX B €CTECTBEHHBIX
Haykax (MaTepusi, BELIECTBO, SHEpPrHs, sSBJICHHE, NPOILECC, CUCTeMa, Hay4HbIH (akT,
OPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIelOoBaHME, HaOII0/eHHeE,
U3MEpEeHHe, SKCIIEPUMEHT U ApYyTHE);

yHUBEpcaJbHble  y4ueOHble  faelcTBUA  (IIO3HABaTelbHbIE,  KOMMYHHUKATHBHBIE,
peryisTHBHbIE), oOecrneunBaromue (GpopMupoBaHUe (YHKIIMOHAIBHOW TI'PaMOTHOCTH H
COLMAJIBHONM KOMIETEHIIMH 00yUaroIInuxcs;

CIIOCOOHOCTh ~ OOYy4YaromMXCs  HMCHOJb30BaTh  OCBOCHHBIE  MEXIUCLMILIMHAPHBIE,
MHUPOBO33pEHUYECKHNE 3HAHUS U YHUBEpCaJbHbIE YUeOHbIE NEHCTBUS B MMO3HABATEIbHON U
COLIMAJILHON ITPAKTHKE.

MeramnpeaMeTHbIe  pe3yibTaThl  OTPAKAIOT OBJAJICHUE YHHBEPCAIBHBIMA  yY€OHBIMU

MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IS[MH.

OBJ'Ia,HeHI/Ie YHUBEPCAIbHBIMU y‘—Ie6HBIMI/I II03HaBaTCJIIbHBIMHN )ICI\/'ICTBI/ISIMI/II

1) 0Ga30BbIC IOTHYECKUE TCHUCTBUS:

CaMOCTOSITENILHO (HOPMYJIHPOBaTh W aKTyalIM3UpPOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNsaTh UEIU ACATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU HUX JTOCTHUKECHUS,
COOTHOCUTH pe3ynLTaTm JCATCIIbHOCTH C ITOCTABJICHHBIMU L CJISIMH,

HUCITIOJIB30BAThH l'[pI/I OCBOCHHNU 3HaHI/Iﬁ HpI/IéMBI JIOTUYCCKOT'O MBINUICHUA — BBIACISATH
xapaKTepHHe HpH3HaKI/I HOHHTI/Iﬁ 148 yCTaHaBJII/IBaTB X B3aHMMOCBA3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIUE TIOHITHS U1 OOBSICHEHUS OT/ICTbHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHHWS W KPUTEPUHM I KIaCCH(UKAIIMU BEIIECTB W XUMHUYECKHUX
peaKuuii;

YCTaHaBJIMBATh TPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbIMU SABJICHUSAMU,



2)

3)

CTPOUTH JIOTUYECKHE PACCYXkIEHUS (MHAYKTUBHBIC, NEIyKTHBHBIE, IO AHAJIOTUH),
BBIABJISITH  3aKOHOMEPHOCTH M INIPOTUBOPEUYUS B  pPAacCMaTPUBAEMBIX  SIBJICHUSX,
(opMyIMpPOBATH BBIBOABI U 3aKJIFOYEHHUS;

IPUMEHSATh B MPOLIECCE O3HAHUS, UCIIOIb3yEMbIE B XMMHUU CUMBOJINYECKHE (3HAKOBBIE)
MOJIeNIM, MPeoOpa3oBbIBATE MOJEIBHBIE IPEACTABICHUS — XUMHMUYECKUI 3HAK (CHMBOI)
JJIEMEHTa, XUMHUYecKass (opMylia, ypaBHEHHE XMMUYECKOH peaklud — IpPU pPELICHUU
y4eOHBIX MO3HABATEJIbHBIX M NPAKTUYECKUX 3aJay, IPUMEHATh Ha3BaHHbIE MOJICJIbHBIC
IPEJCTaBICHUs Il BBIABICHHUS XapaKTEpPHBIX IPU3HAKOB H3YYa€MbIX BEIIECTB M
XUMHUYECKUX PEAKLUM.

0a30BbIE UCCIIEOBATEILCKUE AEUCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKIIHUI;
dopMyIMpoBaTh LEIUM M 3aJa4d MCCIEJ0BAaHUS, HCIOJIb30BaTh IIOCTABJIEHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHbBIE BOIPOCHl B KayeCTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI /1151 (DOPMUPOBAHUS TUIOTE3bl IO MPOBEPKE NMPABHIBHOCTU BBICKA3bIBAEMBIX
CYXIECHUU;

BJIQ/IETh HABBIKAMHU CAMOCTOSITEJIbHOTO IUIAHUPOBAHMSI U IPOBEJIEHUS YUYEHUUYECKUX
9KCIEPUMEHTOB, COBEPILIEHCTBOBAaTh yMEHHUs HaOiogaThb 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO IIPOrHO3UPOBATh €ro pe3yibTar, (OpPMYIMpPOBaTh OOOOILEHUS MU
BbIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJbTAaTOB MHCCIEIOBAaHUS, COCTaBIISThH
000CHOBaHHBIN OTUET O MPOJICNIaHHON padoTe;

NpUOOpEeTaTh ONBIT YYEHUYECKOM MCCIeI0BaTENbCKOW U TPOEKTHOM J1eATEIbHOCTH,
MPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

pabota ¢ uHpopMaluei:

OpUEHTUPOBAThCA B pa3IMYHbIX MCTOYHMKAX HHPoOpManuu (Hay4yHO-TIOMYJIsipHAas
JauTepaTypa XMMHUYECKOTO COJEp)KaHUd, CIpaBOYHbIE mocolus, pecypcbl WHTepHeTa),
aHAIM3UPOBATh UH(POPMALIMIO Pa3IMYHBIX BUAOB M (OPM MpencTaBiIeHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynpoBaTh 3ampockl M MPUMEHSTH pPa3M4yHblE METOJbl IpPHU TOUCKE M OTOOpe
uH(popMalui, HEOOXO0AUMOI /17151 BBITIOJIHEHUS yUeOHBIX 33/1a4 ONpeIeEHHOrO TUIIA;
pUOOpPETaTh OMBIT UCHIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIIOTUN U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpPMY NpeacTaBieHus HH(OpMauu (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIUIbI, PUCYHKHU U JPYTHUE);

UCIOJIb30BaTh HAYYHBI S3bIK B KayecTBEe CcpelcTBa Npu paboTe ¢ XUMHUYECKOU
uHpOpMaLreil: TPUMEHATh MEeXIpeIMeTHbIe (PU3nUYecKre U MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.
OBnazneHne yHUBEpCAIIbHBIMU KOMMYHUKATHBHBIMU J1€HCTBUSMU:

3aJaBaTh BOIIPOCHI 110 CYIIECTBY OOCYX/1aeMOW TeMBI B X0/I€ TUAJIOTa W/UIIN TUCKYCCUH,
BBICKA3bIBaTh WJEH, (OPMYIMPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBITOJHEHMS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C MpE3eHTaluell pe3ylbTaTOB MO3HABATEIIbHON NEATENIbHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO HJIM COBMECTHO CO CBEPCTHUKAMU IMPU BBINOJIHEHUH XUMHUYECKOTO
9KCIIEPUMEHTA, MPAKTUYECKOW pabOTHI 110 UCCIETOBAHUIO CBOMCTB M3y4YaeMbIX BELIECTB,
peanu3zanuu  y4eOHOro TMpoekTa U (GopMynHpoBaTh BBIBOABI IO pe3yJbTaTam
MPOBEAEHHBIX HWCCIICOBAHUM IYyTEM COTJIACOBAHMS TO3UIMA B XOJI€ OOCYXKICHUS H
00MeHa MHEHUSIMHU.

OBnazieHre YHUBEPCAIBbHBIMU PETYIISITUBHBIMU JCHCTBUSMHU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO IO3HABATENLHYIO JCSTEIBHOCTD,
ompenenss e€ IEeTM M 3aJa4d, KOHTPOJIMPOBATH M 1O Mepe HeOoOXOAMMOCTH
KOPPEKTHPOBATh TNpEAJaracMblii alrOpUTM JIEHCTBHI NpPU BBINOJHEHUHM Y4YEOHBIX H
HCCIIEIOBATEIbCKUX 3aa4, BEIOMpaTh Hanbojee 3((EKTUBHBIA CIIOCOO WX PEIICHHS C
y4€TOM TOTYYEHHUSI HOBBIX 3HAHHUN O BEIIECTBAX U XUMHUECKUX PEAKIIHAX;
OCYHIECTBIISITh CAMOKOHTPOJIb CBOEH JESITENbHOCTH Ha OCHOBE caMoOaHalu3a H
CaMOOLIEHKH.

NPEIMETHBIE PE3YJbTATHBI

[IpenMeTHbie pe3yibTaThl OCBOCHUA Kypca «OOmas u HeopraHudeckas XHUMHsD

OTpaXaroT:

c(OpPMUPOBAHHOCTh TPEACTABICHUN: O XUMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAYYHOUW KapTHHBI MUPA, PO XUMHUH B IMO3HAHUU SBIECHUIN MPUPOBI, B HOPMUPOBAHUH
MBIIUICHUST U KYJIbTYphl JTUYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM
JUISL peIlleHUs] MPAaKTHMUYECKUX 3a/ad U HKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3[I0POBBIO U IIPUPOJHOU CpENE;

BIIQJICHUE CHUCTEMOM XHWMHMUYECKHX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue
MOHATHUS (XUMHYECKHH JJIEMEHT, aToM, HM30TOl, S-, p-, d- DJIEKTpOHHBIE OpOUTAIU
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
ANEKTPOOTPUIIATENIBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas CBs3b (KOBaJEHTHAs,
HOHHAas1, METAaJlINYCCKad, BOJIOpOI[HaSI), KpucCTaJlJIn4CCKas pGHIéTKa, TUIIBI XUMHUYCCKUX
pEaKLHil, pacTBOp, BJEKTPOJIUTHI, HEANEKTPOIUTHI, SJIEKTPOJUTHYECKAS TUCCOLMAINS,
OKUCITUTENh, BOCCTAHOBUTEIh, CKOPOCTh XHMHUYECKOW PEAKIUH, XHUMHUUYECKOe
paBHOBECHE); TEOPHMH H 3aKOHBI (TEOPHS  DJIEKTPOJUTHUYECKON  JAMCCOIMAIINH,
nepuoanueckuii 3akon /. M. MenneneeBa, 3aKOH COXpPaHEHHUS] MAcChl BEIIECTB, 3aKOH
COXpaHEHHUs M NPEBPAILCHUS] PHEPTUU NMPU XUMUUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHH, MHPOBO33PEHUYECKHE 3HAHMS, JIEXKallue B OCHOBE
MOHUMAaHUS TPUUYUHHOCTH M CHUCTEMHOCTH XHMUYECKUX SBIECHUH, (PaKTOIOTHYECKHE
CBEJICHUS O CBOMCTBAX, COCTAaBE, MOJYYCHUH U 0€30MacCHOM MCIOJIb30BAaHUU BAKHEUIIINX
HEOPTaHNYCCKUX BCIICCTB B 6I)ITy u npaKanecxoﬁ JCATCIIBHOCTH YCJIOBCKA,
C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABIIATH XapaKTCPHBIC IPU3HAKHU HOHHTI/If/i, YCTaHaBJIMBATb
ux B3alMOCBA3b, HCIIOJIb30BATH COOTBCTCTBYIOIIIHC IIOHATUA npu OINMCaHuHU
HEOPraHMYECKUX BEIECTB U UX MPEBPaICHHUIA;

c(OpMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JJISI COCTaBJICHHS
(dbopMyI1 BelecTB U ypaBHEHUH XUMUYECKUX PEaKIUil, CHCTEMaTHUECKYI0 HOMEHKIIATY Py
(IUPAC) u TpuBHabHBIC HA3BaHUS OTACIIBHBIX HEOPTaHUICCKUX BEUIECTB (yrapHBIi Ta3,
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YIJIEKUCIIBIN a3, aMMHUaK, Talli€Hasi U3BECTh, HETAlIEHasi U3BECTh, TUThEBAsA COJA, IUPUT
U Jpyrue);

c(OPMHPOBAHHOCTh yYMEHHUH ONpEAENSATh BaJCHTHOCTh M CTEHECHb OKHCICHHA
XUMUYECKHUX 3JIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XMMHUYECKOW CBSI3U
(koBaJleHTHasi, MOHHAs, MeETaJUIMYecKas, BOJOPOJAHAsA) B  COCAUHEHMSX, THII
KPUCTAJIMYECKON PEIIETKM KOHKPETHOTO BELIECTBA (aTOMHAas, MOJIEKYJIsIpHas, NOHHas,
METAJIJINYECKast), XapaKTep CPe/bl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX COEAMHEHUN;
c(OPMHPOBAHHOCTh ~YMEHUH  YCTaHaBIMBATh MPHUHAMICKHOCTh HEOPraHHMYECKUX
BEIIECTB MO MX COCTaBY K OMNpPENeNEHHOMY KIACCY/TpyMIe COCOUHEHUH (TpoCThIe
BEIIECTBA — METaUIbl M HEMETaJUIbl, OKCHJbI, OCHOBaHUS, KHCIOTHI, am(OTepHbIC
TUAPOKCHIBI, COJIHN);

c(hOpMUPOBAHHOCTh YMEHHMM pPACKpBIBATh CMBICH TMepuoanueckoro 3akona J[. M.
MenzeneeBa M JEMOHCTPUPOBATH €ro CHUCTEMATU3UPYIOLLYI0, OOBSACHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTb AJIEKTPOHHOE CTPOECHUE AaTOMOB
XUMHUYECKUX dJeMeHTOB 1-4 mnepuonoB Ilepmonuueckoid cHCTEMbl XMMHUYECKHUX
anemenToB [[. . MenneneeBa, HCIONb3ysl MOHATHUS «S-, P-, d-DIIEKTPOHHBIE OpOUTAII,
«QHEPIreTUYECKUE YpPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB
XUMUYECKHUX 3JIEMEHTOB M UX COCAUMHEHUU MO nepuoaaMm u rpynnam llepuonnueckoit
cHUCTeMBbl XUMHUYECKHUX d51eMeHTOB 1. 1. Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBAa  HEOPraHMYECKHUX  BELIECTB  pa3JUYHBIX  KJAcCOB,  IMOATBEPXKIATh
CYLIECTBOBAaHME TIE€HETUYECKOM CBA3M MEXAY HEOPraHWYECKUMH BELIECTBAMHU C
MIOMOUIBbIO YPAaBHEHUI COOTBETCTBYIOIUX XUMHUUECKUX PEAKIIM;

c(OpMUPOBAHHOCTh YMEHHUS KIACCHU(PUIIMPOBATH XUMUYECKUE PEAKIIMU O Pa3TUYHBIM
IpU3HaKaM (YUCIy U COCTaBy pearupyrollux BEUIeCTB, TEIUIOBOMY 3(ddekTy peaxiuu,
U3MEHEHHIO CTEeTNEeHEH OKMCIEHHS JJIEMEHTOB, OOpaTUMOCTH pPEaKIMH, Y4YacTUIO
KaTaJln3aropa);

c(OPMUPOBAHHOCTh YMEHUU COCTABIIATH YPAaBHEHUS pEAKUUN pa3IHYHBIX THUIIOB,
MIOJIHBIE M COKPANIEHHBIE YPaBHEHUS PEAaKIMi HOHHOTO OOMEHa, YYUTHIBAsl YCIOBUS, TIPH
KOTOPBIX 3TU PEAKIMK UIIYT 10 KOHIA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIMH, MOATBEPKIAIONINE KaueCTBEHHBIH
COCTaB PA3JIMUHBIX HEOPraHUYECKHX BEILIECTB, PACIIO3HABATh OMBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPIaHMUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHI PACKPHIBATH CYIIHOCTh OKHUCIHTEIHLHO-BOCCTAHOBHTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;
c(OPMHPOBAHHOCTh YMEHUI OOBACHATH 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOM peakiuu
OT pa3INyYHbIX (PaKTOPOB; XapaKTep CMEIIEHUs XUMHUUECKOTO PaBHOBECHUS B 3aBUCUMOCTH
oT BHenrHero BozaercTBus (nmpunnui Jle arense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaTh XMMHUYECKHE TIPOLECCH, JIeXKallue B
OCHOBE MPOMBIIUICHHOIO IIOJIYYEHUsI CEpPHOM KHUCIOTHI, AaMMHaKka, a TakKke
c(OpMUPOBAHHOCTh MPEICTABICHUN 00 OOIMIMX HAYYHBIX MPHUHIMIIAX U HKOJIOTHMYECKUX
npobiieMax XUMHUYECKOTO MPOU3BOJICTBA;
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c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS C HCIOJb30BAHUEM MOHITHS
«MaccoBasi J10J1g BEIIeCTBa B pacTBOPE», 00BEMHBIX OTHOLICHHUM Ta30B MPU XUMHUYECKUX
peaxkusx, Macchl BeulecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 yYacCTBYIOIIMX B PEaKIMU BEUIECTB, TEIJIOBOro 3 dexTa
peakiMy Ha OCHOBE 3aKOHOB COXPAHEHHUs MACChl BEIIECTB, MPEBPALICHUS U COXpPaHEHUs
SHEPTUH;

c(OpPMUPOBAHHOCTh YMEHUI COOIIOaTh MPaBMIIA TIOJIB30BAHUS XUMUYIECKOM TTOCYAON H
7a00paTOpHBIM O00OpYAOBAaHMEM, a TaKKe IpaBWja OOpalleHUs C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIHMSIMH I10 BBIITOJIHEHUIO T1a00paTOPHBIX XUMHUYECKUX OIBITOB;
c(OpPMUPOBAHHOCTh YMEHUH IUTAHUPOBATH W BBIMONHITH XUMHUYECKHH SKCIIEPUMEHT
(paznmokeHue MepoKcHa BOAOPOJa B MPUCYTCTBUM KaTallU3aTopa, OMpPEIeiICHUE Cpeibl
pacTBOPOB BEMIECTB C MOMOIIBIO YHUBEPCATBHOTO WHIUKATOPA, BIHMSHUE PA3THMUYHBIX
($akTOpOB HAa CKOPOCTh XMMUYECKON peakluy, peaKIlid HOHHOTO 0OMEHa, KaYeCTBEHHBIE
peakuuu Ha cyibdar-, KapOoHAT- M XJIOPUI-aHHOHBI, HA KAaTUOH aMMOHUS, PEIICHUE
AKCIIEPUMEHTANIbHBIX 33724 10 TeMaM «Metamib»y u «Hemeramasy) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKH O€30MaCHOCTH MpPH OOpaleHHH C BEIIECTBAMHU U JIa0OpATOPHBIM
o0opyaOBaHUEM, MPEACTABIATh PE3yJbTaThl XMUMHYECKOTO SKCIepUMeHTa B Qopme
3alKiCH YPaBHEHHM COOTBETCTBYIOIIMX PEAKIMil U (HOpMyIHpOBaTH BBHIBOJABI HA OCHOBE
3TUX Pe3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKU AHAIM3UPOBATh XUMHUYECKYIO HH(MOpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX UCTOYHHKOB (CPEICTBAa MacCCOBOM KOMMYHHKAIMK, VIHTEpHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHH CcOOMIOaTh MpaBHJIa SKOJOTHYECKH IEI1eCO00pa3HOTOo
MOBE/ICHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B IENSX COXPAaHEHUS CBOETO 370POBbS H
OKpY’KaloIIe NpUPOAHOW Cpedbl, OCO3HABATH OIACHOCTh BO3JCHCTBUS Ha JKUBbBIC
OpraHU3Mbl ONpPENEIEHHBIX BEIIECTB, MOHMMAas cMbica nokazatens [IJIK, nmoscHsaTe Ha
npuMepax CrocoObl YMEHBIIEHUS U TMPEJOTBPAIEHUS HMX BPETHOTO BO3JIEHUCTBHS Ha
OpraHM3M 4YeJIOBEKa;

JUIsT OOYYarOIIMXCS ¢ OTPAaHWYEHHBIMH BO3MOYKHOCTSMH 37I0POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBIICHUIA;,
JUISL CIICTIBIX W CIA0OBHIAAIINX OOYYAIOIIMXCS: YMEHHE HCIIONIh30BaTh pPelbeHO-
TOYCUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gopmyt.
[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XuMHUs OTPAXKaOT:
c(hOpMUPOBAHHOCTh TPEACTABICHUN O XHUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAYYHOW KapTHHBI MUPA, PO XUMHH B MMO3HAHUU SBICHUIN PUPOBI, B HOPMUPOBAHHUH
MBIIUICHUST U KYJIbTYphl TUYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM
JUIS peIIeHUs TPAKTHUUECKHX 3a/lad M DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3[I0POBBIO U IPUPOTHOM cperie;

BJIQJICHUE CHUCTEMOW XUMHYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroiiue
MOHITHS (XMMHYECKUW DIIEMEHT, aToM, DJJEKTpPOHHAas oO0O0JIouka aroma, MOJIeKYyJa,
BaJICHTHOCTh, AJIEKTPOOTPHUIATEILHOCTh, XUMHUYECKas CBsI3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpaIéHHas), MOJIb, MOJIIPHAsE Macca, MOJIAPHBIN 00BEM, YIIIEpOIHBIN
ckeneT, GyHKIMOHAJIbHAs Ipyla, paguKal, U30MepHsi, K30Mepbl, TOMOJIOTUYECKUH psif,
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TOMOJIOTH, YTJEBOJIOPOJAbI, KHCIOPOA U a30TCOJAEpIKallhe COEIUHEHUS, MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIUHEHUS); TEOPUU U 3aKOHBI
(Teopusi cTpoeHus opranuyeckux BemectB A. M. bytnepoBa, 3aKkoH coOXpaHEHUs MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUS,
JeXalue B OCHOBE MOHHUMAHMS MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHHM,
dakrosornueckue CBEIACHHS O CBOMCTBaX, COCTaBe, IOJIY4YeHHMH M 0€30IacHOM
UCIIOJIb30BAaHUU BaXKHEHIIMX OpPraHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKOU
JESITEIbBHOCTH YEeJIOBEKa,

c(OpMUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKTepHble MPU3HAKU MOHATUMN, YCTaHABIMBATD
UX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHSA IMPH OMUCAHUHM COCTaBa,
CTPOEHHS U NMPEBPAILEHUI OPraHUnYeCKUX COeIMHEHUM;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHMUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaII€HHOI) QOopMyT OpraHMYECKUX
BEIIECTB W YPAaBHEHUN XHUMHUYECKUX pEaKIMi, H3roTaBIMBaTh MOJAEIH MOJIEKYII
OpPraHMYECKUX BEIIECTB I WJUIIOCTPAIlMM HUX XUMHUYECKOTO U MPOCTPaHCTBEHHOTO
CTPOCHHUS;

chOpMUPOBAHHOCTh ~ yMEHUW  YCTAHaBIMBATh  IPUHAJICKHOCTh  H3YYEHHBIX
OpPraHMYECKUX BEIECTB MO0 UX COCTaBY M CTPOSHUIO K OMpPENEIEHHOMY Kiaccy/Tpymmne
COoeIUHEHUN  (YrJeBOAOPOABI,  KUCIOPOJA W a30TcoAepXkaliue  COCTUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEMHEHUs), JaBaTh MM Ha3BaHHS [0 CHUCTEMaTHYECKON
Homenkinarype (IUPAC), a Takxke NpUBOAUTH TPUBHUAIBHBIE HA3BAHUS OTICIHHBIX
OPTaHWYECKUX BEIIECTB (ITUJICH, MPOMMWICH, AaleTHICH, ITHJICHIJIUKONb, TJIUIEPUH,
¢deHon, ¢opManbaeruja, aueTalbIerujl, MypaBbHUHAas KHCIOTa, YKCYyCHas KHCIIOTa,
OJIEMHOBAs KHUCIIOTA, CTEApPUHOBAsl KUCIOTA, TIIOKO03a, PPyKTO3a, Kpaxmal, IeJUTI003a,
TJIUIMH);

c(OpPMUPOBAHHOCTh YMEHHS ONPENENATh BUIbl XUMUYECKOW CBS3M B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSITh MOJOKEHUS TEOPUHM CTPOCHHSI OPraHMYECKUX
BemectB A. M. bytinepoBa nisi 0OBSICHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT HX
COCTaBa U CTPOEHMSI; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpOeHHUE, (U3HUECKHEe U
XUMUYECKHE CBOWCTBA TUITHMYHBIX TMPEJCTABUTEICH Pa3IMYHBIX KJIACCOB OPTaHUYECKHUX
BeIECTB (METaH, 3TaH, dTWJIEH, MPOMWICH, aleTuiieH, Oyranuen-1,3, meTmiOyTaaneH-
1,3, OeH30i1, METaHOJ, 3TaHOJ, JTUJICHTJIUKONb, TJIUUEPUH, (EHOJI, aleTaabAerus,
MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIIOKO3a, Kpaxmal, LeJUII0JI03a, aMUHOYKCyCHas
KHCTIOTa), WJUTFOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXKIYy HUMH YpaBHEHHUSIMH
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;
c(OpPMUPOBAHHOCTh YMEHUSI XapaKTEPHU30BaThb HCTOYHUKU YTIIEBOJOPOJHOTO CHIPhS
(He(Th, TPUPOAHBIA Ta3, Yroib), CIOCOOBI HUX TMepepabOTKH M MPAKTHYECKOE
MPUMEHEHUE TPOAYKTOB IIepepaboTKu;

c(OpPMUPOBAHHOCTh yYMEHUU MPOBOJIUTH BBIUYUCICHUS [0 XMUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00BEMA, KOMMYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUU TIO
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U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJJHOTO M3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peaxkuun);

c()OPMUPOBAHHOCTh YMEHHM BJIQETh CHCTEMOW 3HAaHUH 00 OCHOBHBIX METOJAX
Hay4HOI'O IO3HAHMS, MCIOJIb3YEMbIX B XHUMHH IPU W3YYEHUU BELIECTB U XUMHUYECKUX
ABJICHUM (HAOIIO/IEHHE, W3MEpPEHHE, SKCIEPUMEHT, MOJCIHPOBAHUE), HCIIOJIb30BAThH
CHUCTEMHBIE XUMHUYECKHE 3HAHMS JUIsl TMPUHATUS PEUICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIlUsX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHUI COOIIOATh MTPaBUIIA TIOJIB30BaHUS XUMUYIECKOM TTOCYAON H
7a00paTOpHBIM O00OpYAOBaHMEM, a TaKKe IpaBWja OOpalleHUs C BEIIECTBAMH B
COOTBETCTBUU C HHCTPYKIHMSIMH I10 BBIITOJIHEHUIO 1a00paTOPHBIX XUMHUYECKUX OIBITOB;
c(hOpMUPOBAHHOCTh YMEHUM IUIAHUPOBATh U BBIMOJIHATh XUMHUYECKHH SKCIEPUMEHT
(mpeBpalieHnss OPraHUYECKUX BEIIECTB IPU HArpeBaHUHU, IMOJIYYEHUE OTUJICHA U
M3Y4YEHUE €r0 CBOMCTB, KaUYECTBEHHBIC PEAKIMM OPTraHWYECKHUX BEIIECTB, JCHATYpaIus
OCJIKOB TIpU HArpeBaHWM, LIBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBHHM C IpaBUJIAMU
TEXHUKU O€30MacCHOCTH TMpU OOpameHuH C BelecTBaMu W J1abOpaTOpHBIM
o0opyaOBaHUEM, MPEACTABIATh pPE3yJbTaThl XMMHYECKOTO SKCIepUMEHTa B Qopme
3alKCy YPaBHEHHM COOTBETCTBYIOIIMX PEAKIMil U (HOpMyIHpOBaTH BBHIBOJABI HA OCHOBE
3TUX Pe3yJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHUECKU aHAIU3UPOBATh XMMHUYECKYI HH(OpMAIHIO,
MOJTy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB (CpelcTBa MaccoBod mH(popmainuu, MHTEpHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHH CcOOMI0aTh MpaBHJIa SKOJOTHYECKH IEI1eCO00pa3HOro
MOBE/ICHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B IENSAX COXPAaHEHUS CBOETO 370POBbS H
OKpY’KaloIIe NpUPOAHOW Cpedbl, OCO3HABATH OIACHOCTh BO3JCHCTBUS Ha JKUBbBIC
OpraHU3Mbl ONPENENEHHBIX OPraHUYECKUX BEIECTB, MOHMMas cMbica nokazarens [T/1K,
MOSICHATh Ha MpPHUMEpax CIOCOObl YMEHBIICHUS W TPEJOTBPAIICHHUS WX BPEIHOTO
BO3JICUCTBHS HA OPraHU3M YEJIOBEKa;

JUIsl OOYYarOIIMXCS ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBIICHUI;,
JUISL CIETBIX W CcHabOBUIAMIMX OOYYaroOUIMXCs: YMEHHE WCIOIb30BaTh pelbeHOo-
TOYCUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gpopmyt.
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2. CTPYKTYPA U COAEP)KAHUE JUCIIAITJIMHBI
2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO padoThI

Bun yueGHO#I paboThI

Obvem uacos

MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 72

Oobs13aTesibHAsI AyIUTOPHAA yYeOHasi HArpy3ka (Bcero) 72

B TOM YHUCJIE:

TEOPETUYECKUE 3aHITUL 42

[IPaKTUYECKHUE 3aHATH 30

W3 4yacoB o0s3aTenbHONM y4yeOHOM Harpy3kd — Ha JUCTAaHLMOHHOE 12
oOyueHue

IIpomexyTouHas arrecTauus B popme 3auéra

2.2. TemaTnyeckuii IVIaH M coep:KaHue y4eOHOM TUCHUIINHBI

Ne .
HaumeHoBaHue pa3jesioB U TeM O0bém
n/n Conep:xanue yueOHOro MaTepuaJia
NPOrpaMmbl 4yacos
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
Xumnueckuil snemMeHT. ArtoM. CocTaB aTomMa, H30TOIBL. JIEKTPOHHas 000J0YKa.
DHepreTuyeckre ypoBHH, MOAYPOBHU. ATOMHblE opOuTanu, s-, p-, d-, f-amemeHTsI.
OcobOeHHOCTH pacipeiesieHus YIEKTPOHOB MO OpOUTAJISIM B aTOMaX MaJIbIX U OOJIBIIINAX
CtpoeHue aTOMOB.
. MEepPHOJ0B. DIEKTPOHHAsE KOH(UTYpalHsi aTOMOB.
Ilepuoanueckuii 3aK0H U .
[Iepnonnueckuit 3axkoH u Ilepmogudeckas cucreMa xumuyeckux snemeHToB J[. WM.
1.1 [Meproarueckas cucteMa 2

XUMHUYECKHX 3y1eMeHToB J[. 1.
Menneneera

anemenToB J[.. Menaeneepa
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MenneneeBa. CBsi3b MepUOANIECKOTO 3akoHa U [leproandeckoil CHCTEMbl XUMHUYECKHUX
3JIEMEHTOB C COBPEMEHHON TeOopHeil CTpOEHHs] aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSs
CBOMCTB XMMHYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB IO
rpymmnaM M MepuojaM. 3HAUEHUE MEPUOJUYECKOTO 3aKOHA M CUCTEMbl XMMHUYECKUX




CrpoeHue BeniecTsa.

1.2
MHoroo6pasue BelecTB

1.3 XHUMHYECKUE PEAKIUU

Hmozo no pazoeny

Crpoenue BeniecTBa. XuMHUYecKast CBsI3b. Bupl (KOBaJeHTHAs! HENOJSPHAs U MOJISIpHasi,
MOHHAas1, METaJUIMYECKas) 1 MEXaHU3Mbl 00pa30BaHUs XUMHUECKON CBSI3U (OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b. BaneHTHOCTb. DIeKTpOOTpULATEIBHOCTD.
Crenenp okuciieHus. KaTHOHBI M aHUOHBI.

BemecTBa MONEKYJIIPHOIO ¥ HEMOJIEKYJIIPHOIO CTPOCHHS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIECTBA. THUIIBI KPUCTAIUNIMYECKHUX PEIIETOK U CBOMCTBA BEILIECTB.

Ilonatne o nucnepcHeix cucreMax. Mcerunaele pactBopbl.  KosmmuecTBeHHbIE
XapaKTEPUCTUKHU PacTBOPOB (MaccoBasi A0JIsI BEILIECTBA B PACTBOPE).

Knaccupukanuss HeopraHumueckux coenuHeHuid. HoMeHkIaTypa HeOpraHMYECKHX
BEIIECTB.

[Ipaktnyeckas pabora Nel «PacueTpl ¢ HMCIONB30BAaHUEM TOHSATHS «MaccoBasi JIOJIS
PacTBOPEHHOI'O BELIECTBA

Xumuueckass peakuus. Kiaccudukanus XMMHYECKMX peakLUid B HEOPraHUYECKOW Hu
OpPraHMYECKOM XUMHUM. 3aKOH COXPAaHEHHUs MacChl BEILECTB; 3aKOH COXpPaHEHUS U
IIpEBpAILEHUs DHEPTUHU IIPU XUMHUYECKUX PEAKIUAX.

CKopocTh peakiuy, €€ 3aBUCUMOCTb OT pa3iMyHbIX (akTopoB. OOpaTHMble pEaKIMH.
XuMHu4yeckoe PaBHOBECHE. q)aKTOpI)I, BIUAKOINIHUE Ha COCTOAHHUE XHUMHUYECKOI'O
paBHoBecus. [Ipnanun Jle Hlarense.

OnextponauTnyeckas aucconnanus. CuiabHble U ciadble 3y1eKTpoiuThl. Cpena BOAHBIX
pacTBOPOB BELIECTB: KHcCias, HEUTpajbHad, 1ienouHas. Bogopoausiii nokasatens (pH)
pacTtBopa. Peakuuu HMOHHOro oOMeHa B OPraHMYECKOW W HEOpPraHMYecKoW XHMUHU.
OKuCINTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [loHsTHEe 00 3/eKTpoiu3e paciiaBoB U
pacTtBopoB cojiel. [IpumeHeHne 3J1eKTpoIIn3a.

JlaboparopHas pabota 1 ¢ mpumenenrnem VR-texHonoruii «Peakunu noHHOTO 0OMeHay

JlaGopaTopHass pabota 2 ¢ mnpumeHeHueM VR-texnonoruit «OmnpeneneHue cpeabl
PacTBOPOB BEIIECTB C MOMOIIBbIO YHUBEPCAILHOTO HHIUKATOPa»
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Pa3nea 2. Heoprannyeckasi xumust

2.1

2.2

23

Hemetamiel

Meranisl

CBs13b HEOPraHUYECKUX U
OpPraHMYECKUX BEILECTB

Hemeramnbl. Ilonoxkenne HemeTtaiuioB B Ilepuoandeckoid cucTteMe XUMHUYECKUX
anemeHToB /I.M1. MenzeneeBa u 0coOOEHHOCTH CTpOeHUs aTOMOB. PU3nNUecKnue CBOICTBA
HEMETAJJIOB. AJUIOTPOIUS HEMETAUIOB (HAa MpuUMeEpe KUciopozaa, cepwl, (ochopa u
yIaeposa).

XVUMUYECKUE CBONCTBA BaXXHEHIIMX HEMETAJUIOB (TaJOreHOB, Cephl, a3oTa, docdopa,
yraepoaa u kpemuus). Okcunasl HemerauioB. Kucnmoponacoaepikaiiue KHCIOTHI.
Bonoponnbie coeinHeHus HEMETAJUIOB.

Jlabopatopnast pabora 3 ¢ npumeHeHueM VR-texnonoruit «KauecTBeHHbIE peaKIluu Ha
AHUOHBI U KATUOHBI aMMOHUA»

Mertamnsl. [lonoxenue meramnoB B [lepuoaudeckoii cucreMe XMMHUYECKHUX AJIEMEHTOB.
OcoOeHHOCTH CTPOCHHS DJIGKTPOHHBIX  O0OJIOUYEK aTOMOB MeTauioB. OOmime
(du3nyueckre cBOMCTBa MeTaioB. [I[puMeHeHe METauIoB B OBITY, IPUPOJIC U TEXHUKE.
CriaBel METAIIOB. DJIEKTPOXUMHUYSCKUN PsIJT HANPsHKCHUH MeTaiutoB. O0Iue crocoobl
noiryyeHus MeTauioB. Kopposust metaiioB. CriocoObI 3alIUTHL OT KOPPO3HH.

OOmiass xapakTtepucThka MeTauioB riaBHbIX mnoarpynn (IA-rpymma, ITA-rpynma)
[leprioguyeckoif CHCTEMBl XUMHUYECKHX JJIEMEHTOB. AmoMuHHH. AMboTepHbIe
CBOCTBa OKCHJA U THAPOKCUIA aTFOMUHUSL.

OO6mas xapaktepucTuka MeTannoB moOounbix noarpymnn (b-rpymnm) Ilepuonndeckoii
CUCTEMbI XUMHUYECKUX DJIEMEHTOB: Me/lb, IIUHK, XpOM, Kenne30. BakHelme coennHeHus
METaJUIOB (OKCHU/IbI, TUPOKCHUIBI, COJIN).

JlaboparopHas padota 5 ¢ npuMmeHenueM VR-texHonoruii «KadecTBeHHbIE peakiuu Ha
KaTUOHBI METAIIJIOB»

JlabopaTtopHas pabota 4 ¢ npumeHeHueM VR-texHonoruit «B3anmoelicTBre amoMUHUS
C pacTBOpaMH KHUCIIOT U TIEI0YCi»

HpaKTI/I‘{eCKaH pa60Ta Ne 2 «Pemienue OKCIICPUMCHTAJIbHBIX 3a/1a4 IO TCME «MeTtaibl».

HeopraHI/IquKHe N OPraHuYCCKHUE KHCIIOTHI. HeOpFaHI/IquKI/Ie U OpPraHn4CcCKuc
OCHOBaHU:I. AM(I)OTCpHBIC HCOPraHNYCCKUC U OPTraHUYCCKUEC COCIUHCHU . I'enernueckas
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CBs3b HCOPraHNMYCCKUX U OPTraHNUYCCKUX BCIICCTB

Hmozo no pazoeny

Pa3pen 3. XuMus v ;Ku3HbL

14

3.1 XUMHA U )KU3Hb

Hmozo no pazoeny

[IpenmeTt opraHUnYeCKON XUMUU.
4.1 Teopus cTpoeHHUS OpraHU4YECKUX
coenquHenuiit A. M. Bytneposa

Hmozo no pazoeny

Ponp xuMuum B 0OO0CCIIEUEHUM DKOJIOTMYECKOW, DSHEPreTUYECKOW U  IHIIEBOU
0€30MMacCHOCTH, Pa3BUTUU MEAUIMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIICCTB
U XMMHYECKHX PEAKLUM.

[IpencraBnennss 00 OOMMX HAYYHBIX NPHHIUIAX MTPOMBIIUIICHHOTO ITOTYYCHHS
BOKHEHIINX BellecTB (Ha MpuUMepax NPOU3BOACTBA aMMHaKa, CEPHOM KHUCIOTHI,
METaHOJIa).

UYenoBek B MUpE BELIECTB, MAaTEPUAIOB U XMMHUYECKUX PEAKLUUNA: XUMHS U 310pPOBbE
YelloBeKa; MpaBUiia UCIOJIB30BAaHUS JIEKAPCTBEHHBIX MPENapaToB; MpaBmia 6€30MacHOro
WCIIONB30BaHUSI TIpErapaToB OBITOBOM XWUMHUU B TIOBCEJHEBHOW >KM3HU. bbITOBas
XUMHYECKast TPaMOTHOCTD

Pa3znen 4. TeopeTuyeckue OCHOBbI OPraHUYeCKON XUMUH

[IpenMer opraHM4ecKoi XMMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUYECHUE B ITOIYYCHUH
HOBBIX BEILECTB M MaTepHaloB. Teopus CTpPOEHHS OpPraHM4ecKHX coeauHeHuil A.M.
BbytnepoBa, e€ ocHOBHBIE M0s10keHUs. CTPYKTYpHBIE (POPMYJIbI OPraHMUECKUX BEILECTB.
I'omounorus, mzomepus. XuMudeckas CBSI3b B OPraHUYECKMX COCIUHEHUSX: KPAaTHBIE
CBSI3H, G- U TM-CBS3HU.

[IpencraBnenne o  kiaccupukanuy  oOpraHuyeckux  BemectB. HomeHnknatypa
OpPraHMYECKUX COEIMHEHUH (cucTeMarudeckas) ¥ TpUBHAJIbHbIE Ha3BaHUS Ba)KHEMIIMX
MIpe/ICTaBUTENEN KJIACCOB OPraHUYECKUX BELIECTB.

2 IOT

[TpakTrueckas padota Ne3 «MojenupoBaHue MOJIEKYJ OPTAaHNYECKUX BEIIECTBY

Pazgea S. Yriesoaopoast
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5.1

[IpenenbHbIC YTIEBOAOPOABI —
aJIKaHbI

AJKaHBI: COCTaB U CTPOECHHME, I'OMOJIOTMUECKUN psiiA. MeTaH M 3TaH — NpOCTeHIne
IIPEJCTaBUTENIN ANKAHOB: COCTaB, XMMHUYECKOE CTpPOEHHE, (PU3UYECKHEe U XMMUYECKHE
CBOMCTBa (peaklUMU 3aMELCHHMs U TOpPEHMsI), HaXOXKJEHHE B IPUPOAE, MOJIy4YEeHUE U
IIPUMEHEHHE

5.2

Here,[[eJ'IBHBIe YIIIEBOAOPOAbL:
AJIKCHBI, aJIKaAMCHBI, aJIKNHBI

AJKeHBl: COCTaB W CTPOEHUE, TOMOJIOTUYECKMH psiA. OTUIEH — HPOCTEHIINi
MPEJCTaBUTENb AJKEHOB: COCTaB, XMMUYECKOE CTPOCHHE, (PU3NYECKUE U XMUMUYECKHE
CBOWCTBAa (peakUuuM TUAPUPOBAHUSA, TaJON€HUPOBAHUS, TUApPATALUU, OKHUCICHHUA U
MOJUMEPU3alMH1) HAXOXIEHHE B INPHUPOJIE, MOIyuYE€HHE M INPUMEHEHUE. AJIKaJNUEHBI:
Oytanuen-1,3 u MeTunOyTanueH-1,3, XUMHUUECKOE CTPOECHHUE, PEAKIIMS TOJTUMEPU3ALIH,
IpUMEHEHHE (ISl CUHTE3a IPUPOJHOIO M CUHTETUYECKOTO KayuyKa U PE3UHbI).
AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKHH psiaA. ALETUiIeH —
MPOCTEHIINNA MPEICTaBUTENb AaJKUHOB: COCTaB, XUMUYECKOE CTPOEHUE, (PU3NYECKUE U
XMMHYECKHE CBOWCTBA (peakUuu THIPUPOBAHUS, TIaJOTEHUPOBAHUSA, TI'HApaTalUU
TOPEHMS), HAX0XKIEHNUE B IPUPOJIE, OTYUEHUE U IPUMEHEHNE

53

5.4

ApomaTndeckue yrieBogopOoabl

[IpupoiHBIE HICTOYHUKHT
YTIEBOAOPOAOB M UX
nepepaboTka

ApeHbl: OEH30J M TOJYOJ, COCTaB, XMMHMYECKOE CTPOCHUE MOJEKYHd, (PU3MYecKHe Hu
XMMHYECKHE CBOMCTBa (peakiuu TaJOr€HUPOBAaHMS U HUTPOBAHUS), IOJYyUYEHUE HU
npuMeHeHue. BimsHue OeH30ma Ha OpraHu3M 4esjoBeKa. | eHeTudeckas CBS3b
YIJIEBOI0POJIOB

[Ipaktnyeckas pabota Ne4 «MopenupoBaHue MOJEKYJd — yIJI€BOAOPOAOB U
raJIOr€HONPON3BOAHBIX)»

ITpuponnsiit ra3. IlonyTtHele HedTsHbIe Ta3bl. HedTh u €€ npoucxoxaerue. CrnocoObl
nepepaboTKU He(PTU: MepPeroHKa, KPEKUHT (TepMUUYECKHi, KaTaauTndeckuit). [IpomgyKkTs
nepepaboTKu HePTH, UX MPUMEHEHHE B MPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIN yronb
U IPOAYKTHI €ro nepepadoTKH.

IIpaktuyeckas pabora Ne5 «KauecTBeHHOE ompezaereHHE Yriepoja U BOAOPOAa B
OpPraHUYECKUX BEILECTBAX)
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[Ipaktuyeckas pabora Ne6 «O3HakomiieHHE C OOpa3laMHu IJJaCTMAacc, KaydyyKOB W

pE3UHBI» 2

Hmozo no pazoeny 18
Pa3nen 6. Kuciiopoacoaep:xaniue opranniecKkue coeTuHeHn s

[IpenenbHble OJHOATOMHBIE CHUPTHI: METAHOJ M HTAHOJ, XHUMHUYECKOE CTPOECHHUE,

¢dbuznueckue W XUMHYECKHE CBOWCTBAa (peakiuud C AaKTUBHBIMH METaJUIaMU,

rajJioreHOBOJIOPOJIaMH, TOpeHue), npumeHenue. Bogopoanas cBa3p. OU3HOIOTHYECKOE

JIeHCTBUE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaroMHble CHHUPTHI: HATHICHIJIMKOJIb M TJIMIEPUH, XUMHUYECKOE CTPOCHHUE,

¢u3nUecKre M XMMHYECKHE CBOWCTBA (B3aMMOJICHUCTBHE CO INEIOYHBIMH METAJIAMH, 2
6.1 Cruprsl. Denon KauecTBEHHAs peakius Ha MHOTOaTOMHbIe chupThl). Dusnoioruueckoe neHCTBUE HA

opraHusMm uesnoBeka. [I[puMeHeHne rinuiepruHa u STUICHTIIMKOJIS.

@®enon. CrpoeHue MOJNEKyNbl, (U3NYECKHE U XHUMHUYECKHE CBOMCTBa (peHona.

Tokcuunocts (eHomna, ero ¢Qusmomornyeckoe AEMCTBUE HA OPraHuU3M 4YellOBEKa.

[Ipumenenue peHoma

[IpakTuueckas pabora No7 «["'opeHue ciupToB»

[IpakTuueckas padborta Ne§ «B3aumoneiicteue raunepuna ¢ ruapokcuaoM meau(1l)» 2
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6.2

6.3

Ansneruasl. KapOoHoBbIE
KUCHOTHL. CIIOXKHBIE AHUPHI

YrneBoabl

AJIL,Z[GI‘I/IHBIZ q)OpMaJIBI[eFI/II[ U aneTajabJACruji, XuMHU4ICCKOC CTPOCHUC, (1)I/ISI/I‘I€CKI/IG nu
XUMUYECKHE CBOMCTBA (PEaKIMM OKHCICHHS ¥ BOCCTAHOBJICHHS, KauyeCTBEHHBIC
peaKIum), MoTyuYeHUEe U IPUMECHEHHE.

OnHOOCHOBHBIE TIpelebHbIC KapOOHOBBIC KHCIIOTHI: YKCYCHAs KHCJIOTa, XHMHYECKOE
cTpoeHue, (U3MYECKHe M XMMHUYECKHE CBOWCTBa (0OIIHME CBOMCTBAa KHUCIOT, PEAKIIHS
stepudukanym), moaydeHne u npuMeHenue. CTeapuHOBasi U OJICMHOBAS KUCIIOTHI Kak
IpCACTABUTCIINM BBICIINX Kap6OHOBbIX KMCJIOT. MblJIa KaKk COJIM BBICIINX Kap6OHOBBIX
KHCJIOT, KX MOIOIIIEE JCHCTBUE.

Crnoxable A3QUPHI KaK MPOU3BOAHBIE KaPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX 3()UPOB.
XKupbl kak IPOU3BOIHBIE MIMIIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. ['M1poan3 KupoB

[Ipaktnuyeckas pabora Ne9 «KauecTBeHHble peakMM ajibJEru0B (OKHCICHHE
aMMHayYHbIM pacTBOPOM OKcHJia cepedpa u rugpokcuom meau(1l))»

VYrneBoabl: cocTaB, KiaccupuKalus yrieBoaoB (MOHO-, TU- U Todaucaxapubl). ['moko3a
— TpOoCTeHIIMiA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (U3UYECKUE U
XUMHUYECKHUE CBOMCTBA ITFOKO3BI (B3auMoeiicTBre ¢ runpokcuaom meau(Il), okucnenue
aMMHa4YHBIM pacTBOpoM okcuna cepedpa(l), BoccTaHoBiieHHE, OpOKEHUE TIIOKO3BI),
HaxOXXJIEHWE€ B TMpUpOJAE, TMPUMEHEHHUE TJIFOKO3bl, OHOJIoTHYecKass pojb B
KU3HENEITEIIbHOCTH opranu3ma denoBeka. dorocunTes. DpykrTo3a Kak HU30MeEp
[JIFOKO3BI.

Caxaposa — npejcTaBUTeb JUCAXapHUI0B, THAPOIU3 caxapo3bl, HAX0XKACHHUE B IPUPOJIE
Y IPUMEHEHUE.

Kpaxman u nemnntono3a Kak mpyUpoIHbIe TOJTUMEPBI: CTPOCHUE KpaxMana U IeJUTFOJIO03bI,
¢du3nuecKkre U XMMHYECKHUE CBOMCTBa KpaxMmana (THIPOJU3, KaYECTBEHHAsl PEakKlus C
HOJIOM).

IIpaktuyeckas pabora Nel( «B3aumozeiicTBue kpaxmaia ¢ HOA0OM»
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Hmozo no pazoeny

Paznen 7. A3oTconepxainiue opraHnyecKkue coeuHeHus

16

AMUHBI: METUJIAMUH — MPOCTEHLIMI NpEeACTaBUTENb AMUHOB: COCTaB, XUMHUYECKOE
CTpoeHue, (PU3MUECKue M XUMHUYECKHE CBOMCTBA (PEaKUMU C KHUCIOTAMH U TOPEHUs),

7.1 AMUHBI. AMHUHOKHUCIIOTHI. HaXO0XJICHHUE B MPUPOJE. AMUHOKUCIOTHI KaK aM()OTEpHBIC OPraHNYECKHE COCTUHEHHUS. 2
dusnueckue M XUMHUYECKHE CBOMCTBA AaMMHOKHUCIOT (Ha IpuMepe IIMLUHA).
buonornyeckoe 3HaueHHe aMMHOKUCIIOT. CUHTE3 NENTH/I0B.
benku kak mpuponHesle nonaumepsl. IlepBruuHasi, BTOpUuYHas M TpPETHUYHAs CTPYKTypa

7.2 benku O0enxoB. XUMHUYECKHE CBOMCTBa OEIKOB: THAPONM3, JeHarypamus, kadectBeHHble 2 JIOT
peakuu Ha OeJKu.

Hmozo no pazoeny 4
Paznea 8. BoicokoMoJieKyJISIpHbIE COeANHEHUSI
OcHOBHbBIE NOHATHSI XMMHUU BBICOKOMOJIEKYJIIPDHBIX COEIUHEHMI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEleHb IOJUMEpHU3alMM, CpEeAHsAs MOJIEKyJsipHas Macca.
OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPDHBIX COEAMHEHHUH — IOJUMEpPHU3ALUI U
MOJINKOHJICHCAIIHSL.

8.1 [Tnactmaccel. Kayuyku. Bonokna ~ Ilmactmaccsl  (MOJNIMATMIIEH,  MOJMIPONMIIEH, HOJUBUHWIXJIOpHA, mnomuctuporn). 2 JJOT
HartypanbHblii W CcUHTeTHYECKHME Kaydyykd (OyTaJMEHOBBIM, XJIOPONPEHOBBIM H
M30IPeHOBBIN). BonokHa: HaTypanbHbIe
(X70mOK,  mIepcTh, INENK), MCKYCCTBEHHble (aleraTHOE BOJOKHO, BHCKO3a),
CHUHTETHYECKHUE (KaIpOH U JaBCaH).

2
Hmozo no pazoeny
3AYET(meopemuueckuit) 2
OBHIEE KOJIMYECTBO YACOB 7

1O ITPOI'PAMME
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3. YCJIOBUS PEAJIM3AIIAU ITPOTPAMMBI YYEBHOM JIUCHUTIJIMHBI
3.1. TpeGoBaHus K MaTepUaibHO-TEXHUYECKOMY 00ECIEUECHHUIO
Jns peanuzanyu mporpaMMbl  y4eOHOH AMCHUIUIMHBI TIPEIyCMOTPEHO HAIU4He
y4yeOHoro kabuHeta Xumuu. B kabuHeTe nMeroTcs:
[Mapter 2-mecTH. — 15 wT., cTynbst — 30 WT., CTOJ OJHOTYMOOBBIH — 1 1mIT.
Cton nis uHBAMIOB — 3 1IT., Kadeapa — 1 mrT., qocka kiaccHas — 1 miT.
O6opynoBanue: MyJIbTUMEIUITHBIN KIacc
Ayautopust Uil TPOBEACHHUS JIEKIUH, NPAKTUYECKUX 3aHITHH, KOHCYJIbTALIMM,
TEKyIIEr0 KOHTPOJS M MPOMEKYTOYHOM AaTTeCTallid, OCHAIIEHHAass MPOTrpaMMHO-
TEXHUYECKUMH CpPEJICTBAaMU OOYy4YEHHS: KOMIIBIOTEp C YCTPONCTBaAaMH BOCIPOU3BEICHUS
3BYKa, MyJIbTUME/INA IIPOEKTOP C 3KPAaHOM, HAOOPOM JIEMOHCTPALIMOHHOTO 000y IOBaHHUS.
[Tomerenue asi caMOCTOSTENBHON PabOThI, OCHAIIEHHOE KOMIIBIOTEPHON TEXHUKON
C BO3MOXHOCTBHIO MOJKIIOUEHUS K ceTd «MHTepHeT» M o00ecredeHHOe OCTYIOM B
ANEKTPOHHYIO0 HH()OPMALIMOHHO-00PA30BATENIbHYIO CPEY.
3.2. [IporpammHoOe obecneueHue
CBo0Oo1HO pachpocTpaHsieMoe rporpaMmuoe obecrneuenue mno aunensuun GPU GPL:
onepannonHas cucrema ROSA Linux, Debian 11,
TEKCTOBBIH Mpoiieccop U BU3yalbHblil pegaktop LibreOffice Writer,
tabnuunbli nponeccop LibreOffice Calc,
mporpaMmMa noarotoBku npeseHtanuii LibreOffice Impress,
rpaduueckuii penakrop GIMP.
uHTEepHET 0003peBatens bpaysep Chromium u Opaysepst Ha ocHoBe Chromium
JInneH3noHHOE MporpaMMHOEe 00ecIeueHue:
e (Cucrema aBTOMaTHU3AIMK Y4€OHOTO Mpoiiecca «AEeKC-By3»;
o KonrenTtHsiii GunbTp Anis yueOHbIX 3aBeaeHuit SkyDNS.
3.3. UndopmanronHoe obecnieyeHne peaansaliuy IporpaMmel
3.3.1. OcHOBHas aUTEpaTYpa
1. Pymsutuc, I'. E. Xumus. 10 knacc. ba3zoBsiii ypoBens : yuebnuk / I'. E. Pynasutuc, ©. T
®enpaman. - 10-e usg., crep. - Mocksa : Ilpocsemenne, 2023. - 224 c¢. - ISBN 978-5-09-
108896-0. - Tekcr : anexkrponnbiit. - URL: https://znanium.com/catalog/product/2126368
2. Pymsuruc, I'. E. Xumus. 11 knacc. ba3oBslii ypoBens: yueOnuk / I'. E. Pymnsutuc, ©. T
®enpamad. - 10-e uzn., crep. - Mocksa: [Ipocsemenue, 2023. - 224 ¢. - ISBN 978-5-09-
108904-2. - Tekcr : anexTponHbIi. - URL: https://znanium.ru/catalog/product/2126369
3.3.2. lononHuTEeIbHAS JIUTEPATYPA
1. bnunos, JI. H. Xumus / JI. H. bnunos, U. JI. [lepdunosa, T. B. Cokonosa. — 3-e u3n.,
crep. — Cankr-IletepOypr : Jlanb, 2023. — 260 ¢. — ISBN 978-5-507-47159-1. — Tekcr :
aJIeKTpoHHBIN //  Jlanb : 3JIEKTPOHHO-OUOINOTEYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/333974
2. Jleonosa, I'. I'. Xumus : yue6HOe mocobue mist crio / I'. T'. JleonoBa. — 2-e u3m., crep. —
Cankr-IlerepOypr : Jlawp, 2024. — 208 c. — ISBN 978-5-507-47750-0. — Texkcr :
aJeKTpoHHBIN //  Jlanb : AIIEKTPOHHO-OUOINOTEYHAS CUCTEMA. —  URL:
https://e.lanbook.com/book/41473 1
3. Opranuyeckass xumus [DnekTpoHHbIH pecype] / mox pen.. I'. U. [lepsabunoii, A. B.
ConoBoBa. — PexxuMm noctyma : http://cnit.ssau.ru/organics/
4. XumuK [DnexTpoHHbIH pecypc]. — Pexum goctyna : http:/www.xumuk.ru.
5. Xumust [DnekTpoHHbIN pecypc]. — Pexxum gocryma : http://www.chemistry.narod.ru.
B cootBerctBun co cr. 43 Koncruryuum Poccuiickoit ®eneparnuu, 273-03 «O06

obpazoBanuu B Poccuiickoit @eneparum» ot 29.12.2012 9 pea. ot 29.07.2017), mpukazom

Muno6puaayku Poccun ot 09.11.2015 N 1309 «O6 yrBepxknennn Ilopsinka obecrnieueHus

24


https://e.lanbook.com/book/333974
https://e.lanbook.com/book/414731

YCIIOBUH AOCTYNHOCTH JUIsl MHBAIWIOB OOBEKTOB U MPENOCTABISEMBIX YyCIyr B cdepe
oOpa3oBaHMs, a TaK)KE OKa3aHUs UM IMPU 3TOM HeoOxomu-mon momoru», [OCTa P 57723-
2017 «HHpOpMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B 00Opa3oBaHuu. CHCTEMBbI
NEKTpOHHO-0MOaMoTeunble. OO0mue mnonoxenus», ['OCTy 52872-2012 «WHrtepHer
pecypcol. TpeboBaHWs AOCTYIMHOCTH JUISi WHBAIWJIOB IO 3PCHHIO» BCE MpeiaracMble
ANEKTPOHHBIE PECYPChl MAaKCHUMAaIbHO KOMQOPTHBI ISl YTEHUS CIA0O0BUISIIMMHU JTFOBMHU.
MacmrabupoBanue Ttekcta gocturaer 300 mponeHtoB. I[lpm wu3MeHeHMHM MmaciiTadba
COXPaHSAETCs BO3MOXKHOCTh BUJETH BCIO CTPaHUILY TEKCTa, He o0pe3ast ero.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JTUCIUIIJIMHBI

KOHTpOJIB N OICHKa PpE3yjabTaTOB OCBOCHUA OUCHUILIMHBL

OCYHICCTBIIACTCA

mnpenoaaBaTeyIiEM B IIPOLECCE IMPOBCACHUA IMPAKTUUCCKHUX 3aH$ITI/II71, TECTUPOBAHUA, a4 TAKKC

BBIITOJIHCHU L O6yanOIHHMHC$I UHAUBUAYAJIbHBIX SaHaHHﬁ.

PesynbraTel 00yueHus
(ocBOCHHBIE YMEHUSI, YCBOCHHBIC 3HAHUSI)

@DOpMBI U METOJIBI KOHTPOJIS U
OLICHKH PEe3yJIbTaTOB O0yUYEHUS

1. chopMHUPOBAaHHOCTh MPEACTABICHUN: O
XUMUYECKON COCTAaBJISIOLIEN
€CTECTBEHHOHAYYHOW KAapTUHBI MHUpA, POJIHU
XUMUU B TIO3HAHUM SBJICHUM NPUPOABI, B
(GOpMUPOBAaHMHM  MBIIUICHUS W KYJIbTYpPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TIPaMOTHOCTH,
HEOOXOAMMOM Il  peIIeHUS TPaKTHYECKUX
3aad M DKOJIOTMYECKH  OOOCHOBAHHOIO
OTHOIIEHUS K CBOEMY 3J0POBbIO M MPUPOAHOMN
cpene;

2. BIIAJICHUEC CHUCTEMOH XHUMHYECKHX 3HAHHUH,
KOTopas BKJIFOYAET: OCHOBOIIOJIATr Al IINE
MOHATHSL  (XMMHMYECKUH  DJIEMEHT,  aTOM,
JNEeKTpOHHas  00ojoyka  aroma, S-, p-,
danexkTpoHHBIE ~ OpOMTaNM  aTOMOB,  WOH,
MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPHULIATEILHOCTD, CTENEHb OKUCIICHHUS,
XUMUYECKasg CBS3b, MOJb, MOJIIPHAs Macca,
MOJIApDHBIA ~ 00BEM,  YIJIEPOJAHBI  CKEJeT,
GyHKIIMOHANBHAS TPYyIIa, paguKal, U30Mepus,
M30MEpbl, TOMOJIOTMYECKHUN psAll, TOMOJIOTH,
YTJIEBOJIOPOABI, KHCIOPOA- U a30TCOAEpKAIINE
COETMHEHMS, OHOIOrnYecKn AKTHBHBIE
BellecTBa (yIaeBObl, JKUPbI, OCIKH), MOHOMED,
MIOJIUMED, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMUS,
KpUCTAJIJINYECKasl PelIeTKa, TUIbl XUMUYECKUX
peakimii  (OKMCIMTEIbHO-BOCCTAHOBUTEIbHBIE,
9K30- U DHJIOTEPMUYECKHE, PEAKIUU HOHHOIO
oOMeHa), pacTBop, JJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAS
JUCCOLMANus, OKHCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTb XUMHYECKOM peakluu, XUMHUYECKOe
paBHOBECHE), TEOPHUM M 3aKOHBI (Teopus
XUMHYECKOTO CTPOSHHS] OPTraHUYECKUX

BEILIECTB AM. byrtneposa, TeopuUs
ANEKTPOIIUTUYECKON JUCCOLIMAINH,
nepuoanueckuii 3akol J1.1. MenneneeBa, 3akoH
COXpPaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUHU, (PAKTOJIOTHUECKHE
CBEICHMSI O CBOICTBax, COCTaBe, MOJyYEHUU U
0€30MacCHOM  HUCHOJb30BAHUU  BAXKHEUIIMX
HEOPraHMYECKUX M OPraHWYeCKUX BELIECTB B

MMUCbMEHHBIN OIPOC;
YCTHBIN OIPOC;
pelieHre CUTYallMOHHbBIX 33714,

KOHTPOJIb  BBIMOJIHEHUSI NPAKTUYECKUX
3aJlaHuM.

OLICHKA pE3yJIBTaToB BBITTOJTHEHUS
MPAaKTUYECKON pabOThI;

JKCIIEPTHOE HAONIOJICHHE 32  XOJO0M

BBITIOJTHEHUS IPAKTUYECKON pabOThI
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OBITY U IPAaKTUYECKOH AEATEILHOCTH YEIIOBEKA;
3.  chopMUPOBAaHHOCTH yMEHHUH  BBISBIISATH
XapaKTepHble  NpPU3HAKM M B3aHMMOCBS3b
M3YYEHHBIX MOHATHUH, MPUMEHSTh
COOTBETCTBYIOLIME TIOHATUS TPH ONHCAHUH
CTPOGHUSI M CBOWCTB HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB U UX MPEBPALICHUI;
BBISIBIISIT B3aMMOCBSI3b XMMHUECKUX 3HAHHUU C
HNOHSATHAMH W TIPEJCTABICHUSMU  JIPYTUX
€CTECTBEHHOHAYYHBIX IPEMETOB;

4. copMUPOBAHHOCTH YMEHHUI HCIIOIH30BAThH
HAaUMEHOBAaHMA  XMMHUYECKHX  COEIMHEHHH
MEKIYHAPOAHOTO COI03a TEOPETHYECKOH |
MPUKIATHON XMMHUU W TPUBUAIBHBIC HAa3BaHHS
BOXHEHININX BemeCTB (ITWIICH, aIleTUJICH,
ruieput, (eHon, GopMalbAeTHA, YKCyCHas
KHCJIOTA, TJIMIMH, YTapHBIA ra3, YIJIeKHCIbIA
ra3, aMMHaK, TraiieHas W3BeCTb, HeralleHas
U3BECTb, IUTHEBASI COJA M JIPYTUX), COCTABIIATH
GbopMyIBl HEOPraHMYECKUX M OPTraHWYECKHX
BEILECTB, YPAaBHEHUS XHMUYECKUX PpEaKIUH,
OOBSICHATH WX  CMBICH,  MOJTBEPKAATh
XapaKTepHble XWMHUYECKHE CBOWCTBA BEILECTB
COOTBETCTBYIOIUMH IKCHEPUMEHTAMHU "
3aMMCSIMHU YPAaBHEHUI XMMUYECKUX PEaKIIui;

5. chopMHUPOBAaHHOCTH YMEHHUH yCTaHABIHUBATh
MPUHAIIICKHOCTh M3YYEHHBIX HEOPraHMYeCKUX
U OpPraHWYECKHX BEUIECTB K OIPEICICHHBIM
KJ1accaM u rpynmnam COeMHEHU,
XapaKTepu30BaTh MX COCTaB M BaKHEUIIHE
CBOWCTBA; ONpEAENATh BHJbl XMMHUYECKHX
cBsi3el (KOBaJIGHTHAsl, MOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS), TUIBI KPUCTAIJIMUECKUX PEIIETOK
BEIIECTB;  KJIACCU(UIMPOBATh  XHUMHUYECKHE
peaKiuu;

6. BIaJeHHE OCHOBHBIMH METOJAMH HAYYHOTO
MO3HAHUS BEWIECTB M XMMHUYECKHX SIBICHHI
(HabmroieHre,  WU3MEpPEHHE,  IKCIIEPUMEHT,
MO/JIINPOBAHUE);

7. cpopMHPOBAaHHOCTHP YMEHHUH TPOBOJUTH
pacueTbl 1O XUMHUYECKUM (QopMmyram H

YpaBHEHUSM XUMHUYECKHX peakiuit c
HCIIOJIb30BaHUEM bu3necKux BEJINYUH,
XapaKTEPU3YIOIINX BEILIECTBA c

KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMalibHBIE  yCIIOBHSI) Ta30B, KOJIMYECTBA

BCIICCTBA, HUCIIOJIB30BaTh CUCTCMHBIC
XUMHWYCCKUEC 3HAHUA OJIA IPUHATUA pemeHHﬁ B
KOHKPCTHBIX KHU3HCHHBIX CUTyalUuiX,

CBA3aHHBIX C BEIICCTBAMH U UX MPUMCHCHUECM,
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8. copMUPOBAHHOCTH YMEHUH MJIAHUPOBATH U
BBITIOJIHSTh XUMUYECKUM AKCIIEPUMEHT
(mpeBpallleHusT OPraHUYEeCKUX BEIIECTB IPHU
HarpeBaHuM, IOJIyYEHHE OTUJIEHA M H3Yy4YEHHE
€ro CBOMCTB, KayeCTBEHHbIE pEaKUUU Ha
aIbJIETU/Ibl, Kpaxmajl, YKCYCHYK KHCIOTY;
NeHarypanusi 0eJIKOB MPU HArpeBaHUU, [[BETHBIC
peakiuu OeNKOB; MPOBOAUTH PEAKIUU HOHHOTO
oOMeHa, OIpeaeNsaTh Cpeay BOJHBIX PACTBOPOB,
KaueCTBEHHBIC PEAKIMU Ha Cylb(dar-, KapOoHaT-
U XJIOPUJIAHUOHBI, HA KAaTHOH aMMOHMS; peLlaTh
9KCIIEPUMEHTAJbHBIE  33Jaud [0  TEeMaM
"Metamnbl" u "Hemeranasl'") B COOTBETCTBUHU

C TMpaBWIaMM TEXHUKM O€30IaCHOCTH IpHU
oOpallleHuu ¢ BeleCTBaMU U JaOOPaTOPHBIM
000pyJIOBaHUEM; TPEACTABIATH  PE3YJIbTATHI
XUMHYECKOT0 IKCIIEPUMEHTa B (hopMe 3aIrncu
YPaBHEHHUH COOTBETCTBYIOIIMX pPEaKUHA W
dbopMynupoBaTh BBIBOABI Ha OCHOBE J3THUX
pe3yJIbTaToB;

9. chopMUPOBAaHHOCTh YMEHHS AHAIU3HPOBATH
XUMHAYECKYI0 HH(POpMAIHIO, MOTydyaeMylo U3
pa3HbIX  HUCTOYHUKOB  (CPEICTB  MacCOBOM
nHpopmanuu, cetb UHTEpHET U ApyTHe);

10. chopMHupOBaHHOCT, YMEHHUH COOIIO/IATh
IpaBWwja  3KOJOTHMYECKH  II€JIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJIOBOM JESATEIHHOCTH B
LEJISIX COXPAHEHUS CBOETO 3/I0POBBS U
OKPY’KaloIlle TMPUPOIHOM Cpelbl; YUYUTHIBAThH
OIMACHOCTh BO3JIEUCTBUS HA KHUBBIE OPTaHU3MBbI
ONPEACIEHHBIX BEIIECTB, IIOHMMas CMBICI
IoKa3aresst MIpeACIIbHON JIOIYy CTUMOM
KOHIICHTpAlIUY;

11. nana oOywaromuxcsi C OrpaHHUYCHHBIMU
BO3MOKHOCTSIMH 3710POBBSI: C(OPMHUPOBAHHOCTD
YMEHUSI TPUMEHSITh 3HAHUS 00 OCHOBHBIX
JNOCTYIIHBIX METOJIaX IO3HAaHUS BEUIECTB U
XUMUYECKUX SIBJICHUMN.
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