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1. Conep:xanue yueOHOI0 npeamera

OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuyeckne 0CHOBbI XMMHH

XUMHYECKUH dJIeMeHT. AToMm. Sapo artoma, H30TONBI. DJIEKTPOHHAs 00OJOYKa.
DHepreTHyeckre YpOBHHU, MOMYPOBHH. ATOMHbIE OpOUTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH
pacnpeneneHusl 3JIEKTPOHOB 110 OpOUTAIsIM B aTOMax 3JIEMEHTOB IE€PBBIX YETBIPEX NEPUOIOB.
DJeKTpoHHas KOH(UTYpaLKs aTOMOB.

[Tepuonnueckuii 3axkoH u Ilepmogmueckas cucremMa Xxumuyeckux siemMeHtoB . U.
MengeneeBa. CBs3p nNepuOAMYECKOrO 3akoHa M llepuonnyeckoil cuCTEMBl XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TeOpHel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEUIECTB
10 TPYIIaM U Iepuogam. 3HauYeHUue NEePUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crtpoenue BemiecTBa. XHMMHUYECKash CBSI3b. BuUABl XUMHUYECKOW CBSA3M (KOBaJEHTHAs
HEeNoJIsIpHasl W TOJSpHAas, MOHHAs, MeTajindyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJCHTHOMN
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). Bomopoanas cBs3s. BajaeHTHOCTD.
DneKTpoOTpULATENIbHOCTh. CTeNeHb OKUCIeHNs. FIOHbI: KAaTHOHBI Y aHUOHBI.

BemectBa MOJEKYJISIPHOTrO U HEMOJIEKYJISIPHOI'O CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsatue o gucnepcHbIX cucreMax. VIcTUHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBas 1o
BELIECTBA B paCTBOPE.

Knaccudukanus Heopranumueckux coequHeHuil. HomeHkIaTypa HeopraHMYeCcKHX
BEIIECTB. [ eHeTHueckas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAIEKAIUX K Pa3IUYHBIM
KJIacCaM.

Xumnyeckass peakuus. Kiaccupukanuss XMMHUYECKHX peakUUil B HEOPraHUYECKOM u
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHSI MACChl BELLIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIIUSIX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT pasM4HbIX (hakTopoB. OOpaTUMblE pEeaKLUH.
Xumnueckoe paBHOBecHe. DaKTOpbl, BIUSIOIIME HA COCTOSHHE XMMHUYECKOIO PaBHOBECHS.
[Tpunuun Jle [larense.

OnektponuTrdeckas aucconuarusa. CwibHbIE W clla0ble 3JIeKTpoauThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUCasi, HEUTpaibHas, IIeJ0YHasl.

OKHCANTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

DKcriepuMEeHTAIbHbIE METO/bl M3YYEHMs BEIIECTB U HUX IMPEBPALLEHUI: JAeMOHCTpalus
tabmui «llepuogudeckas cucrtema xumuuyeckux siemeHToB [[. U. MenneneeBa», mzyueHue
MoJeNell KpPHUCTAIMYECKUX peIIEToOK, HAOMI0ACHWE U ONUCAaHHWE JIEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKEeHHWE MEepOKCHIA BOJIOpOJAa B MPUCYTCTBUH KaTalu3aTopa,
OIpECIIEHUE CPEIbl PACTBOPOB BELIECTB C INOMOUIbIO YHHUBEPCAIBHOIO MHIMKATOPA, pEaKLUU
HMOHHOTO0 OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINM.

Pacuérhrle 3agaun.



Pacy€rel mo ypaBHEHMSM XHMHYECKHX pEaKUUd, B TOM YHCIE TEPMOXUMHUYECKHE
pacy€Thl, pacU€ThI C UCIOJIb30BAaHUEM IIOHATHUS «MACCOBas 0 BELIECTBAY.

Heoprannueckas xumus

Hemeramnsl. Ilomoxenune HemeramoB B Ilepuoaudeckoil cucreMe XMMHYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HMsI aromMoB. (PDu3nueckue CBOICTBA
HEMETaJJIOB. AJIJIOTPOIMS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriaepona).

XUMHUYECKHE CBOMCTBAa Ba)KHEHIINMX HEMETaUIOB (rajJOreHoB, Cepbl, a3oTa, ¢ocdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOICOAEPKALUX KUCIOT, BOJOPOAHBIX
COEMHEHUH).

IIpuMeHeHNne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUM.

Merasisl. [lonoxenue Meramuios B Ilepuoanyueckol cucreMe XUMUYECKUX 2J1€MEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayuioB. CIUlaBbl METANIOB. DJIEKTPOXUMHUECKUH psAJl HAIPSKEHUN
METAJIJIOB.

XHWMHYECKHUE CBOMCTBA BAXHEHIIMX META/UIOB (HATPWH, KaJWi, KaJbLIMA, MarHuw,
QIIOMUHUH, HUHK, XPOM, XKeJIe30, MeJlb) U UX COCTUHEHUH.

OO6uue ciocoObl osyyeHust MeTayuioB. [IpuMenenre MeTauioB B ObITY U TEXHUKE.

OKClepUMEHTAJIbHBIE METOJbl HM3YyUYEHHUs BEIECTB M HMX IMPEBpAIICHUN: H3yuyeHUE
KOJUISKIMA «MeTalyibl M CIUIaBbI», 00pa3loB HEMETAJUIOB, PEHICHHWE AKCIEPUMEHTATBHBIX
3ama4, HaONIOJEHHWE W  ONHCAHWE JIEMOHCTPAIlMOHHBIX W JIAOOPATOPHBIX  OTBITOB
(B3auMojielicTBUE TUAPOKCHIA ATOMUHUS C PAcTBOpPaMM KHMCIOT U IEJIOoYeil, KaueCTBEHHbIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

PacuérHble 3anaun.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJHMUYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B pEaKkIMH BELIECTB, pacuéThl mMacchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOILYKTOB PEAKIIMH, €CIIM OJTHO U3 BEIIECTB MMEET MPUMECH.

XUMHUA U )KU3Hb

Pons xumum B OOeCnEYeHHMH DKOJIOTHYECKOW, HSHEPreTUYeCKOW W  THUIIEBOM
0€30MacHOCTH, Pa3BUTHUM MeAUIMHBL. [lOHATHE O HayyHBIX METOAAX IO3HAHHSA BEIIECTB M
XAMHYECKHUX PEaKIUM.

IIpencraBnenus o0 OOMMX HAYYHBIX MPUHIMUMIAX [POMBIIUIEHHOTO TOJXY4YEHUS
BAOKHEHUIIUX BELICCTB.

YenoBek B MHMpE BEUIECTB U MAaTEpUAOB: Ba)KHEWIINE CTPOMUTENIBHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuasbl, KPACKH, CTEKJI0, KepaMuKa, MaTepuaibl i DJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHMYeCKHE U MUHEPATIbHBIE y10OpEHUSI.

X¥WMHS U 370pOBbE 4YEJIOBEKA: MPABHJIa HCIIOJIB30BAaHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MacCHOT0 UCIOIb30BaHMs MpenapaToB ObITOBOM XMMHUHU B TOBCEITHEBHOM JKHU3HHU.

MexnpeaMeTHbIE CBSI3N.

Peanuzanus MeXIpeIMETHBIX CBA3€H NMPH U3y4eHUN OOIICH 1 HEOpPraHWUYeCKOH XMMHUU B
11 kiacce OCyIIECTBIISETCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK U NOHSTHUMH, ABISIOUIMXCA CUCTEMHBIMU JJIS1 OTJAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.



OOmue ecTeCTBEHHO-HAy4YHbIE TOHSATHUS: HayudHbIM (akT, rUmore3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

dusuka: marepus, FHEprus, macca, aToMm, IJIEKTPOH, MPOTOH, HEUTPOH, MOH, U3OTOI,
PaAMOAKTUBHOCTh, MOJICKYJIA, SHEPTETUUECKUI YpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusm, ’KocucTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpacdus: MuHepabl, TOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHonmorus:  XMMHUYECKass  MPOMBIIUIEHHOCTh,  METAUTyprusi,  IPOU3BOICTBO
CTPOUTETBHBIX MaTepHaJIoB, CEJIbCKOXO035IHCTBEHHOE MIPOU3BOJICTBO, MUIIEBAs
MPOMBINIIICHHOCTh, (papMarieBTU4YecKasi IMPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYCCKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTePUANIOB, IJEKTPOHHAS] MPOMBIIUICHHOCTD,
HAHOTEXHOJIOTUH.



2. [lnanupyemMble pe3yJabTaThl

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YarOMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
pOrpaMM CpeAHero o0IIero 00pa3oBaHus SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJAXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yJbTaTOB OCBOEGHUS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOM TPaKJAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TpaguLUii 0a30BOM HAYKU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IPUCYIIMMHU LEJIOCTHON CHCTeMEe XMMHUYECKOIro
o0Opa3oBaHus;

HAJIMYME TPABOCO3HAHMS DKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTAaBHTH IIETH U
CTPOWTH )KU3HEHHBIC TIIIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHOM M BOCIHTATEIHHOW JIEATEIIFHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXXJIJaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU UM MpPaBUIAMU IOBEJEHHUS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOI'O CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMgyHOCTHBIE Pe3ybTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPakaroT cPOpMHPOBAHHOCTH
ONBITa TO3HABATEIBHON W TPAKTHYECKOW JESITeTHbHOCTH OOYYaIONIMXCS TI0 pealn3aiuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HAHMSI O0YYAIOIUMICS CBOMX KOHCTHUTYIIHOHHBIX TPaB U 0OSI3aHHOCTEH, YBaXKCHHUS K
3aKOHY U MPaBOIOPAIKY;

NPECTaBICHNUs O COLHUAIBHBIX HOpPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CHOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS], JIOTUKY U apTyMEHThI IPYTUX
IIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO0 OTCUYECTBEHHOMH

XHMUH;



YBa)XEHUsI K IpOIIeCCy TBOPUECTBA B OOJACTH TEOPHUH M MPAKTHUYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3YNbTaT JJIUTEIbHBIX HAOIIOJACHUMN,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHUBOB B IIOJIyYEHHHM M IOCIEAYIOIIEM aHaJIu3e
WH(OPMAIIUHU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEUECTBEHHOW XHMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUYECKOTO MOBEICHHS;

CIIOCOOHOCTH OIICHHBATh CHUTYallMid, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJECHHWE W TIOCTYNKH CBOMX TOBApPHUIICH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICCTBUM STUX TOCTYIIKOB;

4) dopMupoBanus KyJbTYpPbl 310POBbS:

MOHMMAHUSA LIEHHOCTEH 310poBOr0 M Oe3omacHoro obpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOrofeHus MpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BElIeCTBaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHUMAaHHUS IIEHHOCTU TIPaBUJ WHIMBUIYAIBHOTO M KOJUIEKTHBHOTO ©0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHUS TIOCIICJICTBUI W HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKOW JESATENbHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX JAESITENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YyYacTHE€ B pEIICHUHU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MpoQeccHil paziMyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWMBHAYAIHHOW TPAEKTOPHUH OOpa30oBaHUS,
Oynymieit mpodeccun U peann3anuu COOCTBEHHBIX JKU3HEHHBIX TIAHOB C YU4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEH 00I1eCTBa;

6) 3K0JI0rMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMYECKH IIeJIECO00Pa3HOT0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHUSA TI00aJTFHOTO XapaKTepa IKOJOTHUYECKUX MPOOJIeM, BIMSHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAHUS HEOOXOAMMOCTH MCITOB30BAHUS JOCTIKCHUM XUMHUU JJIS PEIICHHS] BOTIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOIO HENPUATHS JIEUCTBUM, NMPUHOCIIIMX BPEI OKPYXKAIOIIEH NPUPOIHOW CpEXE,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSATHBIC KOJIOTHUYECKUE MOCIEACTBHS MPEAIPUHUMAESMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJIOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  JKOJOTMYECKOM HANpaBJICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMH B



[I03HABATEIBHOM, KOMMYHUKAaTUBHON M COLIMATIBHON MPAKTUKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

IOHUMAaHMs CHeUu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpyKarolleM
MHUpPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHUM INPHUPOAHBIX 3aKOHOMEPHOCTEH U
peLeHny IpobIeM COXpaHeHHs! IPUPOIHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OW 3HAYMMOCTH XHMHH JJIsi COBPEMEHHON IUBWIM3AIMHU: B €
TYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)XKHOM pOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJBTYPBI, PEIICHUH TI00aJBHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, NUIIEBOM M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUM MEIUIIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOrO TPYyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHMMaHMS CYIIHOCTHM METOJOB IIO3HAHMI,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIMX B HEM H3MEHEHUH,
YMEHMSI Jie]aTh 000CHOBAHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAyYHBIX (PaKTOB M UMEIOIIMUXCS JaHHbIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCMOIb30BaTh XUMUYECKUE 3HAHUSA ISl peLIeHHs IpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALNAX;

MHTEpeca K MTO3HAHUIO U UCCIIE0BATEIbCKOMN AEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHHMIO HOBBIX 3HAaHMW 110 XHMHM B COOTBETCTBUHU C JKMU3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3IUuyHBIX cdepax MpodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeIMeTHbIe pPe3yJIbTaThl OCBOCHHUS YYEOHOrO MpenMeTa «XUMHUs» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAYMMBbIC IS (POPMHPOBAHUS MHUPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXMpeIMeTHbIE) OOIICHAYUHBIC TIOHATHS, OTPAKAIOIIHE [[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crenu(UKy METOIOB TO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPIus, SBJICHUE, MPOIECC, CHCTEMa, HAyYHBIH (aKkT, MPHUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsl, KCCIIe0BaHNE, HAOIIOICHHE, U3MEPEHHE, SKCIICPUMEHT U JIPyTHUE);

yYHUBEpCadbHBbIE  yueOHbIe  JelcTBHS  (TMO3HABaTeIbHBIE,  KOMMYHHKATHBHBIE,
peryisaTuBHbBIE), oOecneunBaone (OpMHUpOBaHHE (YHKUMOHAIBHOM T'pPaMOTHOCTH U
COLIMAJIbHOM KOMIIETECHIMH 00YyJaroIInuXxcs;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSl  KCIOJh30BaTh  OCBOCHHBIE — MEXKIAMCIUIUTMHAPHBIC,
MHUPOBO33PCHUYCCKHE 3HAHHMS W YHUBEPCAIbHbIC yucOHBbIC JCHUCTBUS B IO3HABATCIBHON U
COLMAJIBHOM MPAKTHUKE.



MetanpeameTHble pe3ysbTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIbHBIMU Yy4eOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBgi1ajieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMHY € CTBUSIMU:

1) 6a30Bble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIUPOBATh M aAKTyalIM3MPOBATH MpPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTpEAeNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU UX JOCTUKEHHUS,
COOTHOCHUTD PE3yJIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IIEISIMH;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPUEMBI JIOTHYECKOT'O MBILIUICHUS — BBIICIATH
XapaKTepHbIC TPU3HAKK TOHATHH W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHUS OT/ICBHBIX (PAKTOB U SBJICHUH;

BEIOMpATh OCHOBAHUS M KPUTEPHH TS KIIACCU(PUKAIUN BEIICCTB U XUMHUYCCKHUX PEaKIIHIA;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3Yy9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHHSX, (OPMYITUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

INPUMEHSTh B IMPOLIECCE MO3HAHUS, UCIIOIb3yeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeJId, TPe0oOPa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHUUECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMHUYeckas (opMylia, YpaBHCHHE XHUMHUYECKOH pEakiMu — TPU PEIICHUH YIeOHBIX
MO3HABATCIIBHBIX M MPAKTUYCCKUX 3a/a4, IPUMEHSATh Ha3BaHHBIC MOJICIBHBIC MPEICTABICHUS
JUTSI BBISIBIICHUS XapPaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XHMHUSCKUX PEAKIIHH.

2) 0a3oBbIe HCCIeA0BaATENbCKUE 1eliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TTO3HAHMS BEIIECTB M XUMUYECKUX PEaKIIUi;

dbopMynupoBaTh LEAM M 3aJa4yd  HCCIEAOBAaHUSA, HCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst pOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKIICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSTEIHLHOTO TUIAHUPOBAHHUS ¥ TIPOBEIACHHS YYCHUYIECCKHX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHMsI HAONIOAaTh 32 XOJOM IMPOIECca, CAMOCTOSTEIBHO
IIPOrHO3MPOBATh €ro pe3ynabTaT, (GopMynaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHHUS, COCTABIATh 0OOCHOBAHHBIA OTUET O TMPOJICITAaHHON
pabore;

nproOpeTaTh OMNBIT YYCHHUYECKON HCCIEeIOBATEIbCKOW M TPOEKTHOM JesITeNbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITENIbBHOMY TIOMCKY METOJIOB pELICHUS
MPAKTUYECKHX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOJO0B MTO3HAHUSI.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATHCSA B PA3IUYHBIX HCTOYHWKAX wWHDOpManuu (HAYIHO-TIOMYJISIpHAs
auTepaTypa XHMHUYECKOTO COJEpKaHUWs, CIpaBOYHBIE TocoOus, pecypcel HHTepHeTa),
AHAIM3UPOBAThL WHOOPMAIIMIO PA3JIMYHBIX BHIOB W (GOPM TIPEICTaBICHHS, KPUTHUSCKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMymTUpoBaTh 3ampoChl W TPUMEHATH pa3jMYHbIE METOABI TpPU IOWCKE U O0TOOpe
uH(pOopMaIu1, HEOOXOAUMOH /7Sl BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPEeAeNEHHOTO THTIA;

MPUOOpPETaTh OMBIT WUCMOJIB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTUMATBHYIO (DOpPMY MpeaCcTaBICHUS UHPOPMAIMH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JPYTHUE);

UCTIOJIb30BAaTh HAYYHBIA SI3BIK B KadyeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpoOpMaLuel: MPUMEHSATh MEXIpeIMEeTHbIe ((QU3MUYECKUe W MaTeMaTW4yecKHe) 3HAaKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOW TeMbl B XOJI€ JMAora U/Wiu JAUCKYCCUH,
BBICKA3bIBaTh HJE€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MpPE3CHTAIMe pPe3yabTaTOB MO3HABATEIBHON AEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHUHM XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTHYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEUIECTB,
peanu3aluy y4eOHOro Inpoekta ¥ (OpMYJIMpPOBATH BBIBOJBI IO pe3yibTaTaM MpPOBEIEHHBIX
UCCIIEIOBAaHUM TyTEM COTIacOBaHMS TO3ULMH B X0/1€ 00CYXIeHUS U 00MEHa MHEHHSIMU.

OBgJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIISATH CBOK I103HABATEIbHYIO JEATELHOCTD,
ompenenss e€ eI W 33aJa4d, KOHTPOJIHMPOBATH M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allTOPUTM JICHCTBHI TPU BBIOJHEHWN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BbIOMpaTh Haubosee A3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM MOJyYEHHUS! HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIHAIX;

OCYILECTBIISAITh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHalW3a |
CaMOOLIEHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmerHble pe3ynbTaThl OCBOCHMsS Kypca «OOmas W HeOopraHudecKas XUMHsD»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XWMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAayyHOW KapTHUHBI MHpa, POJM XHMMHUU B IO3HAHUU SIBICHUH NPUPOIBI, B (POPMHUPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHnsT TPAaKTUYECKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeELE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
NOHATHS (XMMUYECKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- DIIEKTPOHHBIE OpPOUTAIIN AaTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJECHTHAas, HWOHHAs, MeTa/lInyecKas, BOJOpPOJHAsA),
KpUCTAJZIMYECKass ~ peleéTKa, TUIBl XMUMHYECKHUX  peakiuil, pacTBOp, DIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKOM  pEaKkIMM, XUMHYECKOE PpaBHOBECHE); TEOPMM M  3aKOHbl  (Teopus
NEKTPOJIUTUYECKON Jaucconuanuu, nepuogudeckuid 3akoH JI. K. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMH SI3bIK XMMHH, MHPOBO33PEHUYECKUE 3HAHMS,
JeKalue B OCHOBE ITOHMMAHHA IPUYMHHOCTH W CHCTEMHOCTH XUMHYECKUX SIBJICHHU,



dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BaXHEHMIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTePHBIC MPU3HAKHU MOHITUH, yCTaHABINBAThH
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IOHATHS IIPU ONKMCAHUU HEOPraHMUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
dbopMyn BeHIECTB U ypaBHEHUH XHUMHUYECKUX pPEaKIUi, CHCTEMaTHYECKYl0 HOMEHKIATYpy
(IUPAC) u TpuBHMagbHBIC Ha3BaHHS OTJACIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
VIJIEKUCHIBIA Ta3, aMMUakK, TaméHas M3BeCTh, Herali€Has H3BeCTb, MUThEBAas COJa, MUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUH ONPEAEIATh BaJIECHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs, IOHHA,
METaJIJIMYECKasl, BOJOPO/JHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapaKTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHHIA;

c(hOpMUPOBAHHOCTh YMEHUN yCTAHABIMBATh MPUHAJICKHOCTh HEOPTraHUYECKUX BEIIECTB
[0 MX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIIe CoequHeHUN (POCThIe BEIIecTBa — METAJUIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUABI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICH Iepuoandeckoro 3akona [[. U.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepHU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuuecKux 3nemeHToB /1. 1.
MenneneeBa, HUCMONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIC OpPOUTANNY, «IHEPTETUUCCKHE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHUX D3JEMEHTOB M HUX
COEIMHEHUH 10 nepuogam u rpynnam Ilepuogudeckoi cucteMbl XMMHUYECKUX 31eMeHToB [I. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE
CBOICTBa HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKUMMH BEIIeCTBAaMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIMX XMMUYECKUX PEaKIIHii;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHBIM
OpU3HakaM (YUCIy W COCTaBy pEarupyrolux BeIIEeCTB, TEIIOBOMY 3 (eKTy peakiu,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, YIaCTUIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKLUUN pa3IuYHbIX THUIIOB, MOJHBIE
U COKpallE€HHbIE YpaBHEHUS peaklii MOHHOIO OOMEHa, YUMTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peaKuyu UAyT 10 KOHLIA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIUH, MOATBEPXKAAIOIMINE KauyeCTBEHHBIN
COCTaB pA3MUYHBIX HEOPraHMYECKUX BEILIECTB, pAclO3HABaTh ONBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakIuii HTOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PEaKIHii;



Cc(OPMHPOBAHHOCTb YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3NMYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTh XHWMHYECKHE IMPOIECCHI, JIeKaIIHe B
OCHOBE NPOMBIIIUIEHHOTO MOJYyYEHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOpPMUPOBAHHOCTh
npeacTaBieHuit 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX MpoOIeMax XUMHUYECKOIro
IIPOU3BOJICTBA;

Cc(OPMHPOBAHHOCTE YMEHUI MPOBOAUTH BBIYMCIEHHUA C MCIIOJIB30BAaHUEM IOHATHUS
«MaccoBas JI0Jsl BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B IPU XUMHUYECKHX
peaxkiusax, Macchl BEIIECTBA WIM 00bEMA ra3oB 110 MU3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYacCTBYIOIIMX B PEAKIMH BEHIECTB, TEIUIOBOrO d(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OpMHUPOBAHHOCTh YMECHHU COOIONATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TIOCYION U
1a00paTOPHBIM 000PYAOBAaHUEM, A TAK)KE ITPaBUJIa OOpAIIEHHUs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pa3nokeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpEAEICHUE Cpeiabl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATLHOTO MHIMKATOPA, BIMSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIuH, peaklUd HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kKapOoHAT- U XJIOPHUI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIbHBIX
3amady no temaM «Meramiel» U «Hemeramisl») B COOTBETCTBUM C IpaBWIAMU TEXHUKU
0€30I1acCHOCTH MPH 0OpallleHNH C BELIECTBAMH U JIAOOPAaTOPHBIM 000pPYJOBAHUEM, NTPE/ICTABIISATh
pe3yabTaThl XMMHUYECKOTO SKCIIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHAIM3MPOBATH XUMHMUYECKYI0 HH()OPMALHIO,
NOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCcOBOW KOMMYHHMKauuu, WHTepHET u
IPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJIaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBENEHNA B OBITY M TPYIOBOM JEATENBHOCTH B LENSIX COXPAHEHHUS CBOETrO 3/0pOBbS U
OKpY’Karolled MpUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
OTpeNIeNIEHHBIX BEIEeCTB, MOHUMasl cMbIch nokasatens [TIK, nmoscHaTe Ha mpumepax crocoObl
YMEHBILIEHUS U PEJOTBPAILEHUS X BPEJHOIO BO3IEHCTBUS HA OPTaHU3M YEIIOBEKA;

JUI O0OYYaroLUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL  CIIEMBIX M CJIAa0OBUAAIIMX OOYYaIOIUXCsS: YMEHHE MCIONIb30BaTh pelbedHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux (Gpopmyit.



3. TemaTnueckoe IJIAaHUPOBaHUE

KoanyectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu(poBbIe
Ne i/m P Kourpoannsie Ilpakruueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. Teopernyeckue 0CHOBBI XMMHMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 6
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 3
' BEILIECTB
1.3 XUMUYECKHE peakluu 12 1 1
Hroro no pazneny 26
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Merannbl 12 1
2.2 Hemeramibt 18 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 4
' BEILIECTB
Hroro no pazneny 34
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 8
Hroro 1o pasuery 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 2 3







