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I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHWNU HA BA30BOM YPOBHE
CPEJIHET'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBimuBaeT TpeOOBAaHHUS K pe3ybTaTaM OCBOCHHS OOYYAIOIIMMUCS TPOrPaMM CPEIHETO
o01iero obpa3oBaHusi (JINYHOCTHBIM, METAIIPEAMETHBIM U MpeIMETHBIM). HayuHo-MeToan4YecKol OCHOBOW IS
pa3paboOTKK IJIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS MPOrpaMM cpeaHero oOlmiero oOpa3oBaHUsS SBISETCS
CHCTGMHO-HGHTGHLHOCTHBIﬁ II0aAXO01.

B cooTBeTCTBUM € CHCTEMHO-IEATEILHOCTHBIM IIOAXOAOM B CTPYKTYyp€ JWYHOCTHBIX pPE3YyJbTaTOB
OCBOCHHS TIpeaMeTa «XHMHS» Ha YPOBHE CpenHero oOmero oOpa3oBaHUS BBIIEICHBI CIEIYIOIINE
COCTAaBJISAIOLIHE:

OCO3HAaHHC O6y‘IaIOH_II/IMI/IC$I pOCCHﬁCKOﬁ Fpa)KﬂaHCKOﬁ HACHTUYHOCTU — I'OTOBHOCTHU K CaMOPAa3BUTHIO,
CaMOCTOATCIIBHOCTU U CAMOOIIPCACIICHUIO,

HaJIn4Yue MOTHUBAIIUHU K O6y‘IGHI/IIO;

I[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH H
HMCTOPUUYECKUX TPAIUIUN 0a30BOI HAYKH XHUMUH;

FOTOBHOCTh M CIIOCOOHOCTh OOYyYalolUXcs PYKOBOJACTBOBAaTbCS B CBOEH J€ATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMH, IPUCYILNUMU LIEJTOCTHON CUCTEME XMMHUYECKOT0 00pa30BaHMs;

HaJIM4YUEC MpaBOCO3HAHUA 9KOJIOTHYECKON KYJIbTYpPbI U CIIOCOOHOCTH CTaBUTH LEJIN U CTPOUTD )KU3HCHHBIC
IIJIaHBI.

JInuHOCTHBIE pe3yJibTaTbl OCBOCHUA TMPECAMCTA «XUMHUS JOCTUTAalOTCA B CAHMHCTBC yqe6H0171 nu
BOCITMTATCIbHOMN ACATCIBbHOCTH B COOTBCTCTBHMUM C TYMAHUCTHYCCKUMH, COHHUOKYJIBTYPHBIMH, IYXOBHO-
HPaBCTBCHHBIMU HNCHHOCTAMH U HACATIAMU pOCCHﬁCKOFO rpaxJ1aHCKOTr'o O6IJ.[CCTB8., IIPUHATBIMU B O6H.[€CTBC
HOpMaMMU U IIpaBUJIaMH TIOBCICHUA, CHOCO6CTBYIOHII/IMI/I mnmponeccaMm CaMOIIO3HaHHsA, CaMOpa3BUTUA U
HPaBCTBCHHOT'O CTAHOBJICHUS JINYHOCTU 06yqafoumxc;1.

JIMuyHOCTHBIE pE3yJibTaThl OCBOEHUS THpeAMeTa «XHUMHUS» OTpaxaroT CcHOPMUPOBAHHOCTH OIBITA
MO3HABATEIBHON M MPAKTUYECKOH [EATENIbHOCTH OOYYaIOIIMXCS 1O pealu3allid TPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

OCO3HAHMS OOYYArOIIMMUCS CBOMX KOHCTHTYIIMOHHBIX TpPaB M OOS3aHHOCTEH, YBaKCHUS K 3aKOHY M
MIPABOMOPSIIIKY;

MMPEACTAaBJIICHHA O COUAJIBHBIX HOpMax U MpaBujiax MCKINIHOCTHBIX OTHOIIICHU B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOH MAEATEIbHOCTH NPHU CO3JaHUM Y4YEOHBIX MPOEKTOB, PELICHUH
y4eOHBIX ¥ MO3HABATEIbHBIX 33/1a4, BHIOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATEL U MNPpUHHUMATb MOTHBBI, HAMCPCHUS, JIOTUKY WU aprYMCHTHI JAPYTUX MPU aHAJINU3C
Pa3IMIHBIX BUAOB y‘IG6HOI>i JACATCIIbHOCTH,



2) NATPHOTHYECKOTO BOCTIHTAHMSL:

LIEHHOCTHOT'O OTHOILIEHUS K UICTOPUYECKOMY U HAyYHOMY HACJIEUI0 OTEUECTBEHHON XUMHH;

YBa)KEHUS K MPOLIECCY TBOPYECTBA B 00JIACTH TEOPHH M MPAKTUYECKOTO MPUMEHEHHS XUMHUH, OCO3HAHUS
TOTO, YTO JOCTIDKEHUSI HAyKH €CTh PE3yJIbTAaT JIMTEIbHBIX HAOMIOACHNUN, KPOTIOTIMBBIX SKCIIEPHMEHTAIBHBIX

TIOUCKOB, IIOCTOSAHHOT'O TPy da y‘léHBIX " IPAaKTUKOB;

HHTCPECa W IIO3HABATCIIbHBIX MOTHBOB B IIOJYUYCHUHW U TMOCJICAYIOUIEM aHAJIN3eC I/IH(I)OpMaI_II/II/I (6]
NEPCAOBLIX TOCTHIKCHUAX COBpeMeHHOI\/JI OTE€UYECTBEHHOM XHUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:
HPaBCTBEHHOI'O CO3HAHMS, STUUECKOTO MOBEICHHUS;

CHOCOOHOCTH OLICHUBATh CUTyaluH, CBA3aHHBIC c XUMUYECKUMHU SABJIICHUSMU,
U IPUHUMATh OCO3HAHHBIC PELIEHUs], OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;

T'OTOBHOCTH OLCHHBATDH CBOE MOBCACHUC U IMOCTYIIKHM CBOHX TOB&pHH.[CfI C H03I/IL[I/Iﬁ HPAaBCTBCHHBIX U
IIpaBOBBIX HOPM U OCO3HAHUC HOCJ'ICI[CTBI/Iﬁ 9THUX IMOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBb:

NOHUMaHMS I[IEHHOCTEH 340poBOro M Oe30macHOro oOpa3a KHU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBBIO;

coOmoieHnsT TIpaBUil 0€30MacHOr0 OOpaIlleHHsT C BEHIECTBAMHU B OBITY, TMOBCEIHEBHOW XWU3HH U B
TPYAOBOM JEATEIBHOCTH;

MOHMMAHUS LIEHHOCTH TMPaBWJI WHIUBUAYaTbHOTO M KOJUIGKTMBHOTO O€30MacHOrO TOBEACHUS B
CUTYyalMsIX, YTPOKAKOIINX 3[I0POBBIO U KU3HU JIKOJIEH;

OCO3HAHMS TIOCJIEJCTBHNA WM HENPHUATHS BPEIAHBIX IMPHUBBIYEK (YMOTPEOICHUS aJIKOTOJs, HAPKOTHUKOB,
KypeHus);

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B YYEOHO-HCCIIEAOBATEIBCKOM JIEITEIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPYECKOM U IPYTHX BUJIAX JEATEILHOCTH;

YCTAaHOBKHM HA aKTHUBHOE y4YaCTHE B PEIICHUU MPAKTUYECKUX 3aJad COLMAIbHOW HampaBlIEHHOCTH (B
paMKax CBOETO Kjacca, IIKOJIbI);

UHTEepeca K TPAKTUUYECKOMY H3YUYCHHMIO Npodeccuil pazIuyHOro pojaa, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHS TPEIMETHBIX 3HAHUN TI0 XUMUH;

YBaKEHUS K TPYAY, JIOISM TPpyJa U pe3yJibTaTaM TPYI0BOH JACSATEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIWBUIYAJTHHOW TPACKTOPUH 0Opa30BaHUs, OyIymied mpodeccuun
U peanu3alui COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHN K XMMUH,
WHTEPECOB U MOTpeOHOCTEH 00IIECTBA;

6) 9K0JIOrHY€CKOT0 BOCIUTAHUS

9KOJIOTUYECKU I1eJIECOO0PAa3HOTO OTHOIICHUS K MPHPOJC, KaK UCTOYHUKY CYIIECCTBOBAHUS JKU3HU Ha
3emie;



IIOHUMAHUA FJ'I06aJ'II)HOFO xapaKTepa 3KOJIOTHYCCKUX HpO6J’I€M, BIIUAHHUA 39KOHOMHNYCCKHUX HpOHGCCOB Ha
COCTOSTHHE MPHUPOTHON U COLUAIBHOM CPEJIbl;

OCO3HaHMs HEOOXOAMMOCTH HCHOJb30BAHUS JOCTHKEHMH XMMHMU JJI  pEUIEHHs BONPOCOB
PalMOHAIBHOTO IPUPOIOIIONIB30BAHNS;

AKTUBHOI'O HENPUATUSA [EUCTBUM, INPUHOCALIUX BPEA OKpPYXKAIOLEHd IPUPOJHOM cCpelne, yMeHus
MIPOrHO3UPOBATh  HEONArONPUATHBIE HKOJIOTMYECKUE TOCJIEACTBUS NPEINPUHUMAEMbIX JACHCTBUH U
IIPEIOTBPALLATH UX;

HAJIMYUSl Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHHS, KOJOTHYECKOW KYIbTYPBI, OMNBITA JESTEIBHOCTH
SKOJIOTUYECKON HAINpPaBIEHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS MMU B MO3HABATENIbHOW, KOMMYHUKATUBHON U
COLIMAJIbHOW MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO MPOTUBOCTOSATH UIE0JIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
00IIECTBEHHON MPAKTUKH;

NOHUMaHMs ClNEeUU(PUKH XMMHUU KaK HayKHd, OCO3HaHHUS €€ posid B (OPMHPOBAHUHU PALMOHATIBHOTO
HAYYHOTO MBIIIICHHS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE IPUPOIBI
U 4YeJIOBEKa, B IO3HAHUM NPUPOJIHBIX 3aKOHOMEPHOCTEW M PELIEHHH IpOoOJIeM COXPAaHEHUs HPUPOIHOIO
paBHOBECHS;

yOex1EHHOCTH B 0CO00 3HAYMMOCTH XUMHH I COBPEMEHHOM IIMBHIM3AIMH: B €€ T'yMaHUCTUYECKON
HATPaBJICHHOCTH W BaXHOW POJM B CO3/IaHUM HOBOHM 0a3bl MaTepHAbHOW KYJIBTYpBI, PEIICHUH TI00aTbHBIX
pobJeM YCTOWYMBOIO Pa3BUTHs UYEIOBEYECTBA — CHIPbEBOM, SHEPreTHYECKON, MHUILEBOW U 3KOJIOTHYECKON
0€30MacHOCTH, B pa3BUTUHM MEAMLMHBI, OOECHEYEeHUHM YCJIOBHHM YCIEIIHOrO0 TpyJda W 3KOJOTHYECKH
KOM(OPTHO KU3HU Ka)KI0r0 YjeHa o0IIecTBa;

eCTeCTBeHHO-HaquOfI rpaMOTHOCTHU: NOHHUMAHUA CYIIHOCTH MCETOAOB IIO3HAHHA, HUCIHOJIb3YCMbIX B
CCTCCTBCHHBIX HAYyKax, CIIOCOOHOCTH UCIIOJIH30BaTh IMOJIy4aceMbIC 3HAHUA JJIA aHAJIM3a U OOBSICHEHHS SIBJICHUM
OKpYZKaromero Mupa v Mnpoucxomsamux B HEM HSMGHGHHIZ, YMCHUA NCJIaTh 000CHOBAHHBIE 3aKJIIOYEHHUS HAa

OCHOBC HAay4YHBIX q)aKTOB 1 UMCIOIUXCA JAaHHBIX C HCJIBIO ITOJYUYCHUA JOCTOBCPHBIX BHIBOJOB,

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKHE 3HAHUS JUISl PELIEHUs Mpo0JieM B peasbHbIX
AKU3HEHHBIX CUTYallUsX;

HHTCPECA K IMTO3HAHUIO 1 HCCHGHOB&TGHBCKOﬁ JACATCIIBHOCTH,

FOTOBHOCTH M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHHIO U €caM000pa3o0BaHUIO, K AKTHUBHOMY
MOJIyYSHHIO HOBBIX 3HAaHUH 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTIMH;

UHTEpeca K 0COOEHHOCTSM Tpy/ia B PasInYHbIX cepax MpodheccCHOHaTbHON AeATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHS yUEOHOTO mpenMeTa «XWMHs» Ha YPOBHE CPEIHEr0 OOIIero
o0pa3oBaHMs BKIIOYAIOT:



3HaYUMBbIE 17151 HOPMUPOBAHMSI MUPOBO33PEHUS 00YUAIOIINXCS MEXAUCHUIUIMHAPHBIE (MEXIPEIMETHbIC)
oOIlIeHayyHble TOHATHS, OTPaKAIOLIMe LEJIOCTHOCTh HAayYHOW KAPTHHBI MHMpa M CHEUU(PHUKY METOJO0B
MIO3HAHUS, UCIOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BELIECTBO, YHEPT U, SIBICHHUE, IPOLIECC, CUCTEMA,
HayyHbI (aKT, NPUHLMI, TUIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAOIIOCHNUE,
U3MEpPEHUE, SKCIIEPUMEHT U JPYTHE);

yHHMBEpCallbHble ~ y4yeOHble  JeiicTBUS  (IIO3HABATENbHBIE, KOMMYHHUKATUBHBIC,  PETYJSATHUBHBIE),
obecrneunBaromiue  GOpMHpOBaHUE  (PYHKUIMOHAIBHOM TIpPaMOTHOCTM M  COLMAJIbHOM  KOMIIETEHLUH

00ydarmuxcs;

CIIOCOOHOCTh OOYyYaIOIUXCST HCIIOJIB30BAaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHYECKHE
3HaHUS U YHUBEPCAIbHBIC yUeOHbIC ICUCTBHUS B TO3HABATEIILHON U COIIMAIBHON MTPAKTHUKE.

MeTaHpeI[MeTHI)IG PE3YJIbTATHI OTPAXAKOT OBJIAACHHUC YHHUBCPCAJIbHBIMU y‘~I€6HI)IMI/I IIO3HABaTCIbHBIMU,
KOMMYHHUKAaTHUBHBIMU U PETYJIATUBHBIMU HeﬁCTBHﬂMH.

OBjaaaenue YHuBEpCaJdbHBIMHA y‘{eﬁHI)IMI/I NMO03HABATEJIbHBIMHU J€HCTBUSIMM:

1) 6a30Bble JIOTHYECKHUE JIeiicTBUS:
CaMOCTOSITEIIBHO (DOPMYJIUPOBAThH M aKTyaTM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTPUBATh;

ONpeAC/IATL HCJIW ACATCIBLHOCTH, 3aJaBas IMapaMCTpbl W KPUTCPUHU HUX JOCTHIKCHHUA, COOTHOCHTH
PE3YIbTATBI ACATCIBHOCTH C IOCTABJICHHBIMH LCIISIMH,

UCTIOJIB30BaTh TMPH OCBOCHHHM 3HAHWHA TPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH XapaKTepHbIE
MPU3HAKA TIOHATUH W YCTaHABIMBATh WX B3aUMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINUE TOHSATHUS IS
O0OBSCHEHUS OTJICIBHBIX (DAKTOB U SIBJICHUH;

BbIOMpATh OCHOBAHMS U KPUTEPUHU I KJIacCU(UKALIUY BEUIECTB U XUMHUUECKHUX PEaKIIHii;
YCTaHABIIMBATh MPUINHHO-CIICJICTBEHHBIE CBS3H MEXYy U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXIEHUS (MHIYKTUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH U MIPOTUBOPEUUS B paCCMaTPUBAEMBbIX SBJICHUAX, (POPMYTMPOBATH BHIBObI U 3aKIIOUCHUS;

IMPUMCHATH B IMPOLCCCC IMO3HAHHA, HCIIOJIB3YyCMbIC B XHUMHH CHMBOJIMYCCKUC (3H3KOBI>I€) MOJ€CIIN,
Hp606p8.30BLIBaTL MOJCJIbHBIC ITPEACTABIICHUSA — XUMHUUYECKUN 3HAK (CI/IMBOJ'I) QJICMCHTA, XUMHWYCCKas (I)OpMyna,
YPaBHCHUC XUMHYISCKOMN p€akiuuu — IIpyU PCUHICHUH y‘I€6HBIX MMO3HABATCJIbHBIX W IMPAKTHUYCCKUX 3ajay,
NPUMCHATH HA3BAHHBLIC MOICJIBHBIC NPCACTABIICHUSA IJIA BBIABJICHUA XAPAKTCPHBIX HNPHU3HAKOB H3YYAdCMbIX
BCIICCTB U XUMHUYCCKUX peaKum‘/’I.

2) 6a3oBbIe UCCIeA0BATENbCKUE IeiCTBUS:
BJIaACTh OCHOBaAMU MECTOA0B Haquoro IIO3HAHUA BCUICCTB U XUMHUYCCKUX peaKuHﬁ;
Q)OpMYHI/IpOBaTL neanm M 3aaa4d HCCICOOBAaHUA, HCIIOJIB30BAaTh IIOCTABJIICHHBIC M CaMOCTOATCIBHO

C(i)OpMYJ'II/IPOBaHHI)IG BOITPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUA U OCHOBBI JIJIA q)OpMI/IPOBaHI/IH TUITOTE3BI 110
IPOBEPKE MPABUIIBHOCTHU BBICKA3bIBACMBIX CY)K,I[GHPlﬁ;



BJIaACTb HABBIKAMH CaMOCTOATCIBHOI'O IUIAHUPOBAHHA W IMPOBCACHHA YUCHHUUYCCKHUX OKCIICPHMCHTOB,
COBEPILIEHCTBOBATh YMEHUS HAOJIOAATh 332 XOJIOM TPOIIecca, CAMOCTOSTETIHHO MMPOrHO3UPOBATh €r0 pe3yJbTarT,
Q)OpMYHI/IpOBaTB 0606H_ICHI/I}I U  BbIBOAbI OTHOCUTCIIBHO HOOCTOBCPHOCTHU PE3YJILTATOB HCCICAOBAHUS,
COCTaBJISITH 0OOCHOBAHHBIN OTYET O MPOICTIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHHUYECKOW HCCIENOBATENbCKOM UM TPOEKTHOM NIE€ATENbHOCTH, MPOSBIATH
CIIOCOOHOCTP W TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIICHUs MPAKTUYeCKUX 3ajad,
MIPUMEHEHUIO PA3IMYHbBIX METOJIOB TTO3HAHMUS.

3) padora ¢ nHpopManmei:

OPUEHTUPOBATHCS B  PA3NIMUHBIX HCTOYHMKAX HWH(QOpManuu (HaydHO-TIOMYJIIpHAs JIUTEpaTypa
XUMHUYECKOTO COJIep)KaHus, CIpaBOYHbIE MOcoOus, pecypcbl VHTepHeTa), aHAIM3UPOBaTh HH(OpMAIHIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTaBICHUS, KPUTUIECKH OLIEHUBATH €€ IOCTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

(dopMyaHMpOBaTh 3ampOChl U TPUMEHATH Pa3IMYHBIE METOJAbI MpPHU TOUCKE M O0TOOpe HH(opMaluy,
HE0O0XOAMMOM /7151 BBIITOJHEHHS yUEOHBIX 3a1a4 ONPEeeNEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIHOJIB30BAaHUS HHPOPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTMH U Ppa3IUYHbBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIbHYIO (GOpMYy HpeAcTaBiIeHUs HHPopMauuu (cxembl, rpaduky,
JarpaMMbl, TaOJIUIbI, PUCYHKH U IpYTHE);

UCIIOJIb30BaTh HAYYHBIM $I3bIK B KadecTBE CpEACTBa NpU paboTe C XUMHYECKOW HH(Opmanueit:
MIPUMEHSTh MEXKIpPEIMETHbIE ((PU3NIECKHe U MaTEeMAaTHYECKHE) 3HAKU M CUMBOJIBI, (POpMYIIbI, aO0OpeBHATYPHI,
HOMEHKJIATYpY;

HCIIOJIB30BAaTh U Hp606pa3OBBIBaTB 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

OBjaaaenue YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMHU JIefiCTBUSIMM

3a/1aBaTh BOMPOCHI j5(0) CYILIECTBY o0cyxaaemMoit TEMBI B XO0JIe Jajora
I/I/I/IJII/I I[I/ICKyCCI/II/I, BBICKAa3bIBaThb HACH, q)OpMyJII/IPOBaTI: CBOH Hpe,Z[.HO)KCHI/I}I OTHOCHUTCJIBbHO BBIIIOJIHCHUSA
MPETIOKEHHOH 3a/1a4H;

BBICTYNAaTh C IPE3EHTALNEN PE3yJIbTATOB NO3HABATEIBHOMN JI€ATEIbHOCTH, IMOJIYUYEHHBIX CAMOCTOSITEIBHO
WM COBMECTHO CO CBEPCTHHKAMU TPH BBIMOJHEHUH XMMHUYECKOTO SKCIIEPUMEHTA, MPAKTUIECKOW paboThI 1O
HCCIIEIOBAaHUIO CBOWCTB M3y4aeMbIX BEIIECTB, pealu3allid Y4eOHOro mpoekta U (OpMyIHpOBAaTh BBIBOJbI
o pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAHUS MO3UIIMK B XOJ€ OOCYXKIACHHS M oOMeHa
MHEHUSIMU.

OBnaueHne YHUBEPCAJBbHBIMHU PEryJATUBHBIMHA JeHCTBUSIMH:



CaMOCTOSTENIFHO IUIAHHPOBAaTh M OCYIIECTBISATH CBOIO ITO3HABATENIBHYIO JEATEIBHOCTH, ONpenelss eé
HeTd W 3aJadd, KOHTPOJIMPOBATh M 10 Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH IPEIIaraeMblii aJrOpuTM
JIeCTBUI MPU BBHIIOJHEHUN YUEOHBIX M UCCIIE0OBATENIBCKUX 3a/1a4, BEIOUpaTh Hanbosee 3¢ (heKTUBHBIN CIOcO0
UX PEIICHHS ¢ YIETOM IOy4CHHUS HOBBIX 3HAHMH O BEUIECTBAX M XUMHUUECKUX PEAKINAX;

OCYHECTBIATE CAMOKOHTPOJIb CBOCH IeITEIIbHOCTH Ha OCHOBE CaMOaHaIn3a U CAMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATHI
[IpenmeTHbIe pe3yabTaThl OCBOEHHS Kypca «O0Imas 1 HeOpraHnIecKast XUMHUSD) OTPaKaIoT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O XUMUYECKOM COCTABISIONICH €CTECTBEHHO-HAYUYHOW KapTHHBI
MHpa, pOJIM XUMHH B TIO3HAHHUHM SIBJICHUN MPHUPOABI, B (DOPMUPOBAHUU MBIIIJICHUS U KYJbTYpPbI JIMYHOCTH, €€
(YHKIIMOHATTLHOW TPAMOTHOCTH, HEOOXOAMMON [UIsi PEHICHUS MPAKTHYEeCKUX 3a7ad U IKOJOTHYECKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0pPOBbIO U IPUPOIHOM cpeje;

BJIQJICHHE CHUCTEMOM XUMHYECKMX 3HAHMH, KOTOpas BKIIIOYAET: OCHOBOIOJATAIOIIUE MOHITHS
(XMMHUYECKUI 3JIEMEHT, aTOM, H30TOM, S-, P-, d- 3JEKTPOHHBIC OPOWUTAIM ATOMOB, MOH, MOJIEKYJa, MOJIb,
MOJ'I?[pHI)If/'I 06T)éM, BAJICHTHOCTb, 3JICKTPOOTPULATCIIBHOCTb, CTCIICHb OKHCIICHHA, XHMHUUYCCKasd CBA3b
(KoBasIeHTHasi, HMOHHAs, METaJUIMYECKas, BOJOPOAHAs), KpHUCTAJUIMUECKas pEmETKa, THIBl XUMHUYECKUX
peaKkiuii, pacTBOp, DJIEKTPOIUTHI, HEIJIEKTPOJIUTHI, DICKTPOJIUTHUECKAs JTUCCOIMAIUS, OKHUCIUTEINb,
BOCCTAaHOBHUTENb, CKOPOCTh XHUMHUYECKON pEakliu, XUMHUYECKOE PAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPHUS
3JIEKTPOJUTUYECKON AuccolManuu, nepuoanueckuid 3axkoH JI. WM. MenpaeneeBa, 3aKOH COXpaHEHHUS MacChl
BEIIECTB, 3aKOH COXPAaHEHUS U TPEBpAIlCHUS JHEPIHH NpPHU XUMHUYECKUX PEaKIHIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYCCKUN SI3BIK XUMHHU, MUPOBO33PCHYCCKUC 3HAHUS, JIC)KAIIHWC B OCHOBC IMOHMMAHHA NPUYNHHOCTH U
CUCTEMHOCTH XHMHUYECKHUX SBICHUH, (DaKTOIOTHUECKHE CBEJCHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUU H
0€e30MmacHOM HCIIOJIB30BAHUH BajKHEHIIINX HCOPTraHNYCCKUX BCUICCTB B 6I)ITy u HpaKTI/IquKOfI JCATCIIbHOCTHU
YeJI0BeKa;

c(OPMHUPOBAHHOCTh YMEHUH BBIABIATh XapaKTEPHbIE MPHU3HAKM TOHATHUN, YCTaHABIUBATh HUX
B3aMMOCBA3b, MCIOJb30BATh COOTBETCTBYIOIIME IOHATHS INPU ONMCAHMM HEOPTaHMYECKUX BEIIECTB M MX
MIPEBPALLECHUM;

c(OpPMHPOBAHHOCTh YMEHUH UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY Ul COCTABJICHUs (hOPMYJI BEIIECTB
U ypaBHEHUN XMMMUYECKUX peaklui, cucremarnueckyro HoMmeHkiatypy (IUPAC) m TpuBHanbHble Ha3BaHUS
OT/EJIbHBIX HEOPTraHUYECKUX BEIIECTB (yrapHbIi ra3, YIJIEKUCIHbIM ra3, aMMHaK, TanéHas U3BeCTb, HEralmeéHast
U3BECTb, IUTHEBAS COJA, IUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OIpPENeNsTh BAJICHTHOCTh U CTEIICHb OKUCIICHHUS XMMHUYECKHX 3JIEMEHTOB B
COCIMHCHUSX PA3JIUYHOrO0 COCTaBa, BHJ XHMHYECKOW CBsI3W (KOBAJICHTHAs, WOHHAS, METAJUTMYECKas,
BOJOPOAHAs) B COCAWHEHUSAX, THUIN KPHUCTAJUIMUECKONM pemEéTKH KOHKPETHOTO BellecTBa (aromHas,
MOJICKYJISIpHAsl, HWOHHAs, METAUIMYECKas), XapakTep Cpeabl B BOAHBIX pacTBOpaX HEOPTraHUYECKHX
COCJIMHEHM;

c(hOpMHUPOBAHHOCTh YMEHHUH yCTaHABIUBAThH MPUHAATICKHOCTh HEOPraHMUECKHUX BEIIECTB MO X COCTaBY
K ONpeNeIEHHOMY KIIACCYy/TpyIie COCOUHEHH (MPOCThIe BEIIECTBA — METAJUTBl M HEMETaJUTbl, OKCHUJIBI,
OCHOBaHUS, KUCJIOTHI, aM(OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOopMUPOBAHHOCTh YMEHHUW pacKpbhIBaTh CMBICH Tepuoanueckoro 3akoHa JI. . MennmeneeBa wu
JIEMOHCTPUPOBATD €r0 CUCTEMATU3UPYIOLIYI0, OOBSICHUTEIbHYIO U IIPOTHOCTHYECKYIO (PYHKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTePU30BaATh JJIEKTPOHHOE CTPOCHHE aTOMOB XUMUYECKUX JIEMEHTOB
1-4 nepuonoB [lepuoanueckoil cuctemMbl XumMuueckux ieMeHToB J[. V1. MenneneeBa, NCIONb3ysl MOHITHS «S-,



p-, d-3JeKTpOHHBIC OPOUTATNY», «IHEPTETHUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH W3MEHCHHSI CBOMCTB
XMMHYECKHUX DJIEMEHTOB M UX COCAMHEHUU MO nepuojaMm u rpynmnam l[lepuoanyeckoil CUCTEMbI XUMHYECKHUX
anemenToB . 1. Menneneena;

c(OPMHUPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA
HEOPTaHUYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB, MOJATBEPIKIATh CYIICCTBOBAHHE T'€HETHUECKOW CBSI3U MEXKIY
HEOPTaHMYECKUMHU BEUIECTBAMHU C MTOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKHIX PEAKIIHIA,

c(OPMHUPOBAHHOCTh YMEHHS KJIACCU(PHUIMUPOBATH XMMUYECKHE PEAaKIMHU 10 PA3IUYHBIM IMpPU3HAKAM
(dnciay M cocTaBy pearupyrolMX BELIECTB, TEIIOBOMY 3(D(EKTy peakuuu, U3MEHEHUIO CTETEHENH OKHCIEHMS
3JIEMEHTOB, 0OPAaTUMOCTH PEAKIINH, YUaCTHIO KaTaau3aTopa);

c(OPMHPOBAHHOCTh YMEHHMHM COCTaBJIATh YPAaBHEHUS pEaKUMi pPa3IUYHBIX THUIIOB, TIOJHbIE U
COKpaIlEHHBIC ypaBHEHHsI PeaKLUii HOHHOTO OOMEHA, YUUTBIBAsl YCIOBUS, IPU KOTOPBIX 3TU PEAKIMH HIYT J10
KOHIIa;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKLUH, MOATBEPKAAIOIINE KaUECTBEHHBIN COCTaB Pa3IuYHbIX
HEOPraHUYECKUX BEILIECTB, PACIO3HABATh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOUIME B BOJHBIX PacTBOpax
HEOPraHUYECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUI pacKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIIHi
MOCPEJICTBOM COCTABIICHUS DJIEKTPOHHOTO OallaHCa 3TUX PEaKLnid;

c(OPMHUPOBAHHOCTh YMEHUH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH pPEaKIUH OT Pa3IHYHBIX
(akTOpOB; XapakTep CMEIICHUS XUMHUYECKOTO0 pPAaBHOBECHS B 3aBHUCHUMOCTH OT BHEUIHETO BO3JIEHCTBHS
(mpunnun Jle [arense);

c(OpMHUPOBAHHOCTh YMEHMH XapaKTepU30BaTb XUMHUYECKHE MPOLECChl, JIEKAIIUE B OCHOBE
MIPOMBIIIIJICHHOTO TOJTYYEHHUs] CEPHOM KHCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTh MPEICTaBICHUN 00
001X HAYYHBIX MPUHIIUIIAX U KOJIOTHUECKUX MPOOIeMaxX XMMHUYECKOTO ITPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIYUCIIEHUS C HCIOJIb30BAHUEM IMOHSITHUS «MaccoBas J0Jis
BEIIECTBA B PAacTBOpPE», OOBEMHBIX OTHOIIEHMH ra3oB NMPH XMUMHUYECKMX PpEaKIUsIX, MAcChl BEIIECTBA WM
00bEMa razoB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UM 00bEMY OJTHOIO M3 yYacTBYIOUIMX B pEaKIUH
BEILIECTB, TEMJIOBOr0 3(PQeKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHs MAacChl BELIECTB, NPEBpAILEHHS U
COXPAaHEHHUs SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJI0OIaTh TTpaBUja MOJB30BAHKUS XUMHUUECKOU MOCYI0N U JTa0OpaTOPHBIM
o0opy/sOBaHHEM, a TakKe NpaBujia OOpAlEHUS C BEIIECTBAMHU B COOTBETCTBHHM C HWHCTPYKLUHSMU IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATh W BBINOJIHATH XMUMHUYECKHHA HKCIEPUMEHT (pa3jioKeHue
MEPOKCU/Ia BOJOPOJA B IMPHUCYTCTBUU KaTallM3aTopa, ONPEAEICHHE CPelbl PACTBOPOB BEILECTB C IOMOIIBLIO
YHHMBEPCAJIbHOTO MHIUKATOPA, BIMSHUE Pa3lIUYHbIX (PAaKTOPOB Ha CKOPOCTh XMMHUYECKOM pEeakIUH, peaKkLuu
MOHHOTO OOMEHa, Ka4yeCTBEHHBIEC PEAaKIMU Ha Cylb(aT-, KapOoHAT- U XJIOPUA-aHHOHBI, HA KaTHOH aMMOHHUS,
pelleHre 3KCIepUMEHTANbHBIX 331a4 1o TemaMm «Metamiby u «HeMeTtanis») B COOTBETCTBUHU C MPaBUIAMU
TEXHUKM 0€30MacHOCTU NpU OOpallleHWH C BELIECTBAMU M JaOOPATOPHBIM O0OpYIOBAaHUEM, IPENCTABIATH
pe3yJabTaThl XUMHUYECKOTO HKCHEpUMEHTa B (opMe 3alMcH ypaBHEHMH COOTBETCTBYIOIMX pPEAKIMHA U
(hopMyIHpPOBATH BHIBOABI HA OCHOBE ITHX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATh XMMUYECKYIO0 MH(OPMAIHIO, TTOIYyIaeMy0 U3
pa3HBIX HCTOYHHUKOB (CpEACTBA MACCOBOM KOMMYHMKAlMU, IHTEpHET U Apyrux);

c(hopMUPOBAHHOCTh YMEHUH COOIIOAThH MPaBHIIa IKOJIOTHIYECKHU 1I€JIECO00pa3HOTO MOBEICHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LEIAX COXPAaHEHHsS CBOErO 3J0pPOBbS M OKPYKAIOIIEW NPUPOMHOU Cpensl,
0CO3HABaTh OIACHOCTh BO3ICHCTBUS HA JKUBBIC OPraHU3MBlI OMNPEICIEHHBIX BEIIECTB, MOHUMAs CMBICI



nokazarenss [1JIK, mosicHaTh Ha mnpumepax crnocoObl YMEHBIIEHUS U TNPEJOTBPAIICHUS HUX BPEIHOTO
BO3JICHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIA o6yqa}oumxc51 C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3JO0POBbA: YMCHHC IPUMCHATH 3HAHHA 00
OCHOBHBIX JOCTYIIHBIX METOJAX MO3HAHUS BCIICCTB U XUMHWYCCKUX HBJ’ICHI/II\/'I;

JUI CJETIBIX M CIa0OBUAALIMX OOYYaroIMXCs: YMEHHE HCIIOJIb30BaTh PeENbe(HO-TOUCUHYIO CHCTEMY
o0o3Hauenuii JI. bpaiins 11 3anucu XuMudeckux Gopmyir.

CopeprkaHue yuebHoro npegmeta «Xumusa» Ha 6a30BOM ypoBHe
cpeaHero obwero obpasoBaHusA

TeopeTnyeckue 0CHOBblI XMMUU
Tema 1. BemectBo (17 4)

Crpoenue BeniecTna.

Baxneiiimme mMOHATHS XUMHUHU: aTOM, MOJIEKYyJia, OTHOCHUTENIbHAas aTOMHas Macca, OTHOCUTEIbHas
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEUIECTBA, MOJISIPHAs Macca BEIIECTBa.

[IpocThie U COKHBIE BEIIECTRA.

Merannsl u HemeTauibl. Heopranmueckue u opraHndyeckue Beulectna. Bemecrsa

MOJICKYJISIPHOTO M HEMOJIEKYJIIPHOTO cTpoeHusi. COBpeMEeHHasi MOJENb CTPOeHHUs aToMa. Slapo aroma.
[Tporousl. Helitponsl. M30Tombl. ATOMHast opouTaib. S-, p-, d-, f-opoburamu.

CrpoeHue dIEKTPOHHBIX OO0O0JIOYEK aroma. OJEKTpOoHHAas KoHurypamus aroma. OcHosHOe u
6036yoicoennble cocmosinusi amomos. Kinaccupukanus XUMHYSCKUX 3JIEMEHTOB (S-, P-, O-37eMeHThI).
OCOOEHHOCTH CTPOCHUS SHEPTeTHUECKUX YPOBHEH aTOMOB 0-3JIEMEHTOB.

[Tepuonnueckas cucremMa xumudeckux snemeHToB [[. M. Menneneesa. llepuoanueckuit 3akon /. U.
MenneneeBa. ®Pusmyeckuii cmbicn [lepuogmueckoro 3akona [[. WM. MenneneeBa. [lpuuuHbl n
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U MX COCIUHEHUH (BBICIIUX OKCHIIOB U TUAPOKCUIIOB)
no mepuojgam u rpynmnam Ilepuoanueckoil cuctembl (Ha TPUMEPE SJIEMEHTOB MajbIX MEPUOJIOB U
TNIaBHBIX TOATPYIIN). DNeKMpPOHHAs Npupooa XUMU4ecKou C¢6a3uU. IIEKTPOOTPUIATENbHOCTb. THIIBI
XUMUYECKOM CBsI3W (KOBAJIGHTHAs, WOHHas, MeTaJuindeckas). KoBasieHTHass CBsi3b (HEMOJsApHAs W
nonsipHasi). OOMEHHBIE M JOHOPHO-aKIENTOPHBIA MEXaHU3MBbl O0O0pa30BaHMs KOBAJIEHTHOW CBS3H.
Wonnas cBsi3b U MEXaHU3M ee oOpa3oBanHms. MeTaymmudeckas cBs3b. Kpucramummaeckue U amopguvie
BelecTBa. THUMBI KPHUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOJEKYJIsIpHAs, HMOHHAs, MeTaJTn4yecKas).
3aBUCUMOCTh (PU3NYCCKUX CBOMCTB BEIECTBA OT THITA KPUCTAILTMYECKON pernieTku. BomopoaHas CBs3b.
[TpuunHbl MHOTOOOpa3us BemiecTB. PacTBopsl. PacTBOpUMOCTh TBEPIBIX BEIIECTB, )KUIKOCTEH U ra30B B
Bojie. HacwlllieHHbIe, HEHACHIIIICHHBIE U TEPECHIIEHHBIE pacTBOPhI. [loHsATHE O KpHCTaIIOTHapaTax.
CriocoOsr BBIPAXKEHUS] KOHLIEHTPALIUU pacTBOpOB. Maccosas J0JIs
pacTBOPEHHOTO BelecTBa. /Jucnepcnvie cucmemvl. Koanouousie pacmeopwvl. Hcmunnvlie pacmeopul.
Bszsecu (cycnensuu u smynocuu). 3onu, 2enu. dpgpexm Tunoans. Koaeynayus. Cunepesuc. Ilpumepwi
KOJIOUOHBIX CUCEM 6 HNOBCEOHEeGHOU JHCU3HU. DIIEKTPOIUTHUECKAs JAUCCOLMALMS. DIEKTPOIHTHL.
Honsl (kaTroHbl U aHuoHBI). Crenenpb nucconuanuu. CUIbHBIE U cladble 3EKTPOIUTHI, 0COOEHHOCTh
ux nuccornmanuu. OnpeneneHrne BaKHEHUIITNX KIACCOB HEOPraHWYECKUX COCIUHEHUM (OKCHUIOB, KUCIIOT,
OCHOBaHUN H coJiell) B CBET€ TEOPUHU DIEKTPOJIUTHUECKOMN aucconuanuu. Jluccoruamus BOIBL.
KucnoTHocTh cpensl (KUCIOTHAs, HEHTpanpHas W IIeslouHas cpena). BomopomHslit mokaszatens. pH
pacTBopa Kak Moka3aTeib KUCIOTHOCTU cpefbl. HAukaTopsl (YHUBEpCATbHbBIHN, JTAKMYC, METUIIOPAHK U
benondranenn). Tema 2. Xummuueckue peaknun (8 u.) XuMuuyeckHe peaxkmuu YpaBHEHUS
XUMHUYECKUX pPEakIuid M pacueTrbl M0 HUM. Pacuer MONSpHOMl Macchl BemiecTBa. BeruucieHus mo
XUMHYECKHM YPaBHEHHUSIM KOJIMYECTBA, 00BEMa, MAcChl BEHIECTBA IO KOJIUYECTBY, 00BEMY, Macce
pEareHToB WM MPOAYKTOB PEaKkIMH. XMUMHYECKUE PEAKIUU. |'OMOreHHbIE U T'€TEPOreHHbIE PEAKIIMH.
CKOpOCTh peaKkIliH, €€ 3aBUCHUMOCTh OT Pa3lUYHBIX (DAKTOPOB: MPUPOABI PEATHPYIOMINX BEIICCTB,
KOHLICHTPALlH PEarupyronux BEIIeCTB, TEMIIEPATyPbl, IUNIONIAJAN PEAKIIMOHHON MOBEPXHOCTH, HATUYHUS
KaTaJim3aTopa. Karanus. Ponb KaTaJlu3aToOpOB B pupojie u MPOMBIIUICHHOM



npou3BocTBe. OOpaTUMOCTh peakiuil. XUMHUYECKOe PaBHOBECHE M €r0 CMEIICHHE MOJ ICHCTBUEM
pa3nuuHbIX  (GakTOpoB  (KOHILEHTpALWs PEareHTOB  WJIM  NPOAYKTOB  peaklMuW,  JIaBJeHHeE,
TeMmIeparypa) Juisl CO3/IaHus ONTHUMAJbHBIX YCJIOBHI MPOTEKAaHUS XMUMHUYECKUX mpoueccoB. [Ipunumn
Jle- Illatenbe. Peakiuu B pacTBOpax 3JEKTPOJUTOB. Peakiiuu MOHHOTO OOMEHa. Y CIOBHUS MPOTEKAHUS
peakuii moHHOro obmeHa. KauectBeHnsle peakiuu. [loHsTe 00 aHamuTHyeckod XuMHH. ['maponus
coseid. ['maponus mo kaTuoHy, MO AaHMOHY, IO KaTMOHY U IO aHHWOHY. Peakuus cpenbl BOIHBIX
pacTBopoB  coisieil. OOpaTUMBIi W HEOOpaTUMBIA  THUAPONIU3 Ccoled. 3HaueHHe TUIPOSIU3a B
OMOJIOTMYECKHUX 0OMEHHBIX npoueccax. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu.
IIpoueccel okucineHuss U BocCTaHOBIEHUS. OKUCINUTENb U BOCCTAHOBUTENb. TUIINYHBIE OKUCIUTENH U
BOCCTAHOBUTEH. l'anveanuueckue snemenmoi u AKKYMYJISIMOPYL. OKuCIHUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIINH B pupoze, IIPOM3BOJCTBEHHBIX mporeccax u
KU3HENIEATEIbHOCTH OPraHU3MOB. DJIEKTPOJIM3 PAacTBOPOB M paciuiaBoB. [IpuMmeHeHue snekrponusa B
npomsliiuieHHOCTH. JleMoneTpauun. 25(1)1. Paznuunsie ¢opmsl Ilepuoguueckoii cucremsr 1. U.
Menneneesa. 26(2). [lonyuenue u nepekpuctamuzanus noauaa ceunna (II) («3omoroit moxapy»). 27(3).
Dddexr Tungamns. 28(4). DIEKTPONPOBOIHOCTH PACTBOPOB MEKTPOIUTOB. 29(5). 3aBUCUMOCTH CTETICHU
AIIEKTPOJIUTUYECKON JUCCOIMAIIMN YKCYCHOM KHCIIOTHI OT pa3z0aBieHus pactBopa. 30(6). Onpenenenue
KHCIOTHOCTH CpeAbl C TIOMOIIBI0 yHUBEpcaidbHOro nHaukaropa. 31(7). Ilpumeps peakumii
MOHHOTO OOMEHAa, WAYIIMX C 00pa3oBaHMEM oOcajka, ra3a wiau Bojbl 32(8). I'mmponus coseit. 33(9).
MenHo-uIMHKOBBIM  ranbBaHuueckui anemeHT. 34(10). 3aBUCHMOCTh CKOPOCTH  pEaKIUMU  OT
MIPUPOJBI BEIIECTB HA IPUMEpPE B3aWUMOJCHCTBHUS PACTBOPOB  PA3IMYHBIX KMCIOT OJUHAKOBOU
KOHILIGHTpAallMd C OJMHAKOBBIMU KyCOUKamu (TpaHyJiaMHM) IIMHKa UM OJWMHAKOBBIX KYCOYKOB
Pa3HBIX METAUIOB (MarHus, IMHKA, JKeJIe3a) C pacTBOPOM COJstHOM KucioThl. 35(11). 3aBHCHMMOCTD
CKOPOCTH pPEaKUUH OT KOHIEHTPALMU PEarpyrolMX BEIECTB M TEMIEpaTypbl Ha IpUMEpe
B3aUMOJICHCTBHUS PACTBOPOB CEPHOM KHCIOTHI C pPACTBOpAaMH THOCYJb(aTa HATPHUsl Pa3TUIHON
KOHLEHTpaluu U TemnepaTypsl. 36(12). 3aBUCUMOCTh CKOPOCTH pEakLUU OT KaTajau3aTropa Ha IpuMepe
pa3yioKEeHUsl MEpPOKCHJAa BOJAOPOAA C IIOMOIIBID HEOPraHWYECKHX KAaTallu3aTOPOB U  IMPUPOJHBIX
00BEKTOB, COJepXKalUX KaTanasy. JlabopaTopubie onbIThl. 12(1). BomoponHsiii moka3zatens. 13(2).
[Tpu3Haku mpoTekaHus XUMUYECKUX peakiuid. 14(3). YcnoBus npoTekaHus peakiuii HOHHOTO OOMeHa.
15(4). KauectBennsie peakuuu. 16(5). OxucauTenbHO-BOCCTaHOBUTENbHBIE peakiuu. 17(6). CkopocTh
xumudeckon peakiuu. 18(7). XuMmuueckoe paBHOBECHE.

Kountpoasnas padora Ne 1 «BemectBo. XuMuueckue peakiumy.

Heoprauunueckass xumus Knaccudukanmst Heopranmdeckux BemiecTB. [IpocTeie  BemectBa —
HeMeTaiuibl. Du3nyeckue CBONCTBA HEMETAIUIOB. AJUIOTpOINUs. XUMUYECKHE CBOMCTBA HEMETANIOB Ha
npuMepe rajnoreHoB. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BOJIOPOJA, KUCIOPO/a, raJOreHOB,
cepsl, a3oTa, ¢ocdopa, yriaepoaa, KpeMHus. B3aumoneiicTBre ¢ MeTaysiaMH, BOJOPOJOM M APYTUMH
HeMeTtaulamMu.  Hemeramnsl  Kak  TUNM4YHBIC OKMCAUTENH.  CBOMCTBAa ~ HEMETANIOB  Kak
BoccraHoBurenen. IIpocteie BemecTsa — Mmetaiuisl. 1lonoxenue meramnos B [lepuoanueckoii cucreme.
dusnyeckue cBoicTBa MerawioB. OOmue cBoicrBa MetauioB. CruraBel. XMMHYECKHME CBOMCTBA
MeTauioB. OKUCIUTEIBHO-BOCCTAHOBUTENILHBIE CBOWCTBA METAJIOB ITIABHBIX M MOOOYHBIX MOATPYIII
(menp, xene3o). BzaumoaeicTBuEe METANIOB ¢ HEMETAJIJIaMH, BOAOW, KHUCJIOTaMU U PACTBOPAMH COJICH.
DNEeKTpOXUMHUECKUN Pl HanpsbkeHui MetauioB H. A. beketoBa (psx cTaHZApTHBIX 3JEKTPOJHBIX
noteHuuano). Okpacka MmjiaMeHu COeAMHEHUSIMH MeTaisioB. Koppo3us MeTalioB Kak OKHCIUTENbHO-
BOCCTAHOBUTEINbHBIN mporiecc. Bupl koppo3uu. CriocoOb! 3alIUThl METAJUIOB OT KOPPO3UH. MeTaisl B
npupoze. llomyuenne wmetamioB. Metamnyprusa. UepHas u uBetHas wmetamutyprus. [Ipous3BoacTBo
gyyryHa, amomusus. Jlemoncrpamuu. 37(13). B3aumoneiictBue OpOMHOW BOJABI C MOAWIIOM KaJIHSL.
38(14). BzaumoneiictBue amtoMunus ¢ wogaoM. 39(15). BzaumopeiicTBue Mean ¢ KOHIICHTPUPOBAHHON
azoTHOH kuciorol. 40(16). Amromorepmus. JlabopaTtopubie onbIThbl. 19(8). O3HakomieHHE CO
cBoiictBamu HeMeTaioB.  20(9). BeITecHeHHMe TamoreHoB W3 pacTBOpoB ux coyeid.  21(10).
O3HakoMIJIEHHE CO CBOMCTBAMH METAIUIOB U cIuiaBoB. 22(11). Okxpacka rmjaaMeHu COJISIMU METAJIOB.

2.4. Xumus ¥ ku3Hb Haydnble mpuHIMIBI OpraHru3aliid XUMUYECKOro Mpou3BoAcTBa. [Ipon3BoacTBO
CepHON KHUCIOTHL. XUMUSL U dHEpreTuka. [IpuponHeie HCTOYHUKH yriaeBogopoaoB. Hedtb, ee coctaB u
nepepaborka. Ileperonka wu  kpekwHr Heptu. Hedrenponykrel. IlonsiTne o mnuponuze U
pudopmunre. OktaHoBoe umucio OeHzuHa. OxpaHa OKpy’Karouieil cpeabl mpu HedTenepepaboTke H
TpaHCIOPTUPOBKE HePpTenpoaykroB. [lpupoaHsiii 1 MONyTHHI He(PTAHON ra3pl, HUX COCTaB H
ucrnonp3oBaHue. TOIUMBO, ero BuIbL. TBepible BHUIBI TOIUIMBA: APEBECHHA, IPEBECHBINA, OypbIil H
KaMEHHBII yroib, TOp(. AJIbTEpHATUBHBIE HICTOYHUKH SHEPTUU. XUMHUS U 3]10pOBbE. XUMHS MUIIH.



PammonansHoe nutanue. [luwesvle 0obasku. JlekapcTBEeHHbBIE CpEICTBA. [TonsaTtue 0
(hapManeBTHUECKOM XUMUHN (hapMaKoJIOTHH. JlexapctBa:
MIPOTUBOBOCTIATTUTENBHBIC (CyTb(haHUITaMUIHbIC npenaparsl, AaHTHOUOTHKH),
aHAJIbIeTHUKU HEHAPKOTHYECKHE (aClUpHUH, AaHaJIbIHMH, T[apaleTamMoi) M HapKOTHYECKHE, BSKYIINe
cpencTBa, crepougHbie. ['opMOHBL. @DEpMEHTHI, BATAMUHBI, MUHEpaIbHbIe BOABL. [IpoOIemsl,
CBS3aHHBIC C TNPUMEHEHHEM JIEKApCTBEHHBIX IpenaparoB. BpenHble NpuBbIUKKM U (PAKTOPHI,
paspymaromie 310poBbe (KypeHue, ymnoTpeOieHue aakoroys, Hapkomanus). Kocmernueckne u
napgoMepHble cpeacTBa. beiToBas xumusa. Motonue u UHCTImME cpeactBa. Mputo. CTupaibHbIC
nopouku. OroenuBarenu. CpeacrBa MMUHON rurueHsl. Cpedcmea 60pbObl ¢ ObIMOBLIMU HACEKOMBIMU
penennenmyl, uncekmuyuowl. [lpaBuna OezonmacHON padOTHl C €IKUMH, TOPIOYMMH U TOKCUYHBIMHU
BEIIIECTBAMH, CPEJCTBAMH OBITOBOM XUMHUHU. XUMUS B CcTpouTenbcTBe. [mmc. M3Becth. llemeHT.
beron. [TogOop  onTUManbHBIX  CTPOUTENBHBIX  MAaT€pUAIOB B  MPAKTHUYECKOU AESTETbHOCTU
yenoBeka. XMMHS B CEIBCKOM XO3dHCTBe. MuHepanpHble M oOpraHuueckue yaoopenus. Cpencra
3amuThl pacteHuid. Heoprannueckue matepuanbl. CTekino u kepamuka. [IurmeHnTsl U kpacku. XuMus 1
9KOJIOTHS. XMMHUYECKOE 3arpsi3HEHUE OKpYXKaroIlei cpenbl U ero nocneactsus. Oxpana ruapocdepsl,
MOYBHI, aTMOCheEpbI, (Bropel U (ayHbl OT XUMHYECKOrO 3arps3HeHus. «3ejeHas» XuMusa. MeTossl
HAy4yHOTO TO3HaHWs. VcrouHukm xumudeckoil wuHpopmammu. [Torck wHPOpMAIUM TIO HA3BAHHSIM,
uaeHTudukaTopam, CTpykTypHsiM (opmynam. Habmonenue, onucanue, usmMepenue, rumnoresa. I[louck
3aKkOHOMepHOocTed.  HayuHbli  SkcnepuMmeHT. MoaenupoBaHue  XMMHYECKMX  IIPOLIECCOB U
SIBJICHHI, XUMUYECKAN aHan3 M CHHTE3 KaK METOAbl Hay4dHoro mo3Hanus. Jlemoncrpauun. 41(17).
Mogens  «kumsamero cios». Jlaboparopuble onbIThbl. 23(12). Os3nakomieHue ¢ He)TbIO U
Hedrenpoaykramu. 24(13). 3HaKOMCTBO ¢ MUHEPATBLHBIMHU YIOOPSHUSIMU M U3yYCHHUE UX CBOWCTB.
Kontposbnass padora Ne2. «Heopranumueckas xumus. HayuHsle  OCHOBBI ~ XMMHYECKOI'O
MIPOU3BOJICTBAY.

2.5. Tumbl pacueTHbix 3aaa4 l. Haxoxnenwe wmonekynsapHod (opmynsl  ra3000pa3HOro
YIJIEBOIOPOJA 10 €ro IUIOTHOCTH M MAacCOBBIM JIOJISIM JJIEMEHTOB, BXOJAAIIUX B €ro COCTaB. 2.
Haxoxxnenne MouiekyssipHOH (opMyJbl ra3000pa3HOro yIiaeBOJAOPOAA MO0 MPOIYKTaM CropaHus. 3.
Haxoxnenue momnexkynspHO (OpMysbl OpPraHHYeCcKOro BEUIeCTBa [0 €ro IUIOTHOCTH M MacCOBBIM
JIOJIIM 3JIEMEHTOB, BXOJIAIIMX B €ro COCTaB, WIH MO MpOJyKTaM cropanus. 4. PacueTsl MaccoBOM 101U
(Maccel) XMMHYECKOTO COEIHWHEHMsI B cMecHu. 5. Pacuersl macchl (0O0beMa, KOJMYECTBA BEIICCTBA)
MCXOJIHBIX BEIIECTB WJIM MPOAYKTOB PEAKLMH IO M3BECTHOH Macce (00beMy, KOJMYECTBY BEIIECTBA)
peareHToB WIM MPOAYKTOB peakuuu. 6. PacdeTbl 0OBEMHBIX OTHOIIEHUN Ta30B NMPU XUMHYECKUX
peakusax. 7. Pacuersl maccel (0ObeMa, KOJMYECTBA BEIIECTBA) MPOAYKTa PEaKkIMH, €CIH OJHO W3
BELIECTB JIaHO B BHJIE PACTBOPA C OMpeesIEHHOM MacCOBOM J0JI€i paCTBOPEHHOTO BEILIECTBA.

2.6. TeMbI NPaKTHYECKUX PadOT

IIpakTnueckas padora Ne 1 (11 kiacc). PelieHre s3KCiepuMEHTaIbHBIX 337124 10 TeMe «XUMUYECKUE
peaKIm».

IpakTnueckas padora Ne 2 (11 kuacc). [Tonyuenre meagHoro Kynopoca.

TEMATHYECKOE HNJIAHUPOBAHMUME 11 knace

Ne
Paszpnen Tema ypoka KoJi-Bo yacos
ypoKa
Tema 1. BenrectBo 8
1] 1 A 1
TOMBI,MOJICKYJIBI, BENICCTBA.
2| 2 1
Crpoenue atroma
3| 3 XumMmuueckas CBSI3b 1
41 4 ArperatHble COCTOSIHHS BEIIECTBA 1
5|/ 5 1
Ilepuonnueckuii 3akon /.M1.Menneneena
6| 6 PacTBOpBI 1
7| 7 DIIEKTPOTUTHYECKAs TUCCOIHAITUS 1




Kucnornocts cpenbl. UuaukaTtopsl. JI1.o.Nel(Th)

Tema 2. XuMHUYeCKHE peaKunu
9 VYpaBHEHMsI XUMUUECKUX PEAKLMMI U paCYETBI 110
HUM
10 Peakinu nornroro oomena JI.0.No2,3(Th)
11 .
I'maponus coneit
12 K
auectBeHHbIe peakuuu JI1.0.Ne4(Th)
13 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN
JL.o.Ne5(TB)
14 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB
IIEKTPOJINTOB
[TpaxTuueckas padotaNel Pemenue
15 AKCIIEPUMEHTANIbHBIX 3a/a4 [0
teme: " Xumnueckue peakun' (Th)
16 9606H.I€HI/IG 3HaHui 1o TeMam:"BeriecTBo" u
XuMHuueckue peakuuu”
17 Konrponbnas pabora Ne 1 o
teMe:«BemecTBo. XMMHUYECKHE PEaKLIAM»
Tema 3. Heopranuueckasi Xumus
18 [IpocTble BemecTBa - HeMeTauibl. Pu3nyeckue
cBoiicTBa. AyioTpOnus
19 [Ipoctele BemecTBa - MeTamibl. Ou3nyeckue
cBoiicTBa MetasuioB.Criassl JI.0.Ne8(Th)
20 Xumunyeckue cBoiictBa MetaiioB JI.o.Ne 9(Th)
21 Mertaiuel B ipupope.llonyuenne
MeTauioB.Meramnyprus
22 [TpakTtuueckas padoraNe2 «IlomyueHune MmeaHOTO
kynopoca» (Th)
23 O06o01aroriee MOBTOPEHHE 110 TEME:
"Heoprannueckas xumus'"
Tema Ne 4 HayuyHble 0CHOBBI XUMH4Y€CKOI'0
NPOM3BOACTBA
24
Ckopoctb xumuueckux peakuuii JI.o.Ne 10(Th)
XHUMHYECKOE paBHOBECHE U ero cmelnenue JI.o.Ne
25
11(Th)
26 HayuHble IpUHIMIIBI OPraHU3alMi XUMHUYECKOTIO
ITPOU3BOJICTBA.
Heds.[Ipupoanslii ra3 u suepretuka JI.o.Ne
27
12(Th)
28 O06o0maroiiee MOBTOPEHUE IO TEME ' "'HaquHe
OCHOBBI XUMHUYECKOI'0 MMPOU3BOJICTBA
Kontponbnas padota No2 no teme: «Hayunsie
29 OCHOBBI XUMHUYECKOT'O MPOU3BOJICTBA.
Heoprannueckass XxuMus»
Tema NeS Xumus B *KM3HH M 0011IeCTBE
30 | Xumust mamm. JIekapcTBEHHBIE CPECTBA




31

Kocmernueckue u napromMepHble CpeicTBa

32

Xumus B cenbckoM xo3siiictse JI.o.Ne 13(Th)

33

XuMus B CTPOUTCIIBCTBC

34

XUMUS U DKOJIOTHS
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