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Iliianupyemblie pe3yJbTaTbl 00y4eHUS 10 JUCHUILINHEe XUMUSA

TpeGoBanust K pe3yibTaTaM OCBOCHHS OOYYAIOUIMMHCA TPOrPaMM CpPEIHEro O0OIIero
o0Opa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM M MpeaMeTHbIM). HayuHo-MeToau4yeckoll OCHOBOM
JUIs pa3pabOTKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMM CPEIHETO OOIIEro 0Opa3oBaHMS
ABIISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B coorBercTBUH C CUCTCMHO-ACATCIbHOCTHBIM IMOAXOAOM B CTPYKTYpPEC JIMUYHOCTHBIX
pe3yIbTaTOB OCBOEHUSs MpenMera "Xumus" Ha ypOBHE CpeIHEro oOImero oopa3oBaHus BBIACICHBI
CJICIYIOINE COCTABJISIOIINE:

e 0CO3HaHHe OOYYaIOIIMMUCS POCCUMCKON TPakIaHCKON MIEHTUYHOCTH - TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEICHHUIO;

e HaJgM4KMe MOTHUBAIMU K O0YUYECHHIO;

e I[IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOKICHHUIM TMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIUIIM 0a30BOM HAYKU XUMUU;

® TOTOBHOCTH M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJCTBOBATHCS B CBOCH JIESATEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMH ~ yCTAaHOBKaMH,  MPHUCYIIMMH  LEIOCTHOW  CHCTEME
XUMHUYECKOT0 00pa3oBaHMUs;

® HaJM4YMe TPABOCO3HAHMS JKOJIOTHYECKON KYIbTYpPhI U CIIOCOOHOCTH CTaBUTH IICIIA H
CTPOUTH JKU3HEHHBIC MJIAHbI.

JIMYHOCTHBIE Ppe3yJbTAThl OCBOeHHMsI mnpeaMera ''Xummus' [IOCTUTAIOTCS B €IMHCTBE
y4eOHOM ¥  BOCIUTATEIBHON  JIEATETHHOCTH B  COOTBETCTBUM C T'YMAaHHCTHYECKUMHU,
COLIMOKYJIbTYPHBIMH,  JYXOBHO-HPAaBCTBEHHBIMH  IIEHHOCTSMU U  HJ€ATaMH  POCCHICKOTO
TpaXJIaHCKOTO OOIecTBa, NPUHATBIMH B OOIIECTBE HOPMAaMU U TNPAaBWIAMH TOBEICHUS,
CIOCOOCTBYIOLIIMMHU TIPOIIECCAaM CaMOIO3HAHUS, CAMOPAa3BUTUS U HPABCTBEHHOTO CTAaHOBJICHUS
JUIHOCTH 00yYaIONIUXCSI.

JInuHOCTHBIE pe3yabTaThl OCBOEHHS MpeaMeTa "Xumus'" oTpaxaroT cOpMHUPOBAHHOCTD OIBITA
MO3HABATEIIbHOM W MPAKTUYECKOM JAEATENbHOCTH OOYyYalolUuXcs IO peaju3alid IMPUHATHIX B
oO11ecTBe IEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpakIaHCKOro BOCIIMTAHMS:

OCO3HaHMSA OOYYAIOUIUMHCS CBOUX KOHCTUTYLMOHHBIX IpaB M OOS3aHHOCTEH, YBaXKEHHS K
3aKOHY U MPaBOMOPSIKY;

NpEACTaBJICHUA O COLUAJIIBHBIX HOpPMaxX W IMpaBUIaX MCEKINIHOCTHBIX OTHOIIICHUH B
KOJIJICKTUBEC,

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOfI ACATCIIBHOCTU IIPU CO3aaHUN yqe6HHx ITPOCKTOB,
PEUICHUA y‘le6HBIX M ITO3HAaBaTCJIbHBIX 3a7a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI APYTUX MPH
aHaJIM3€ Pa3IMYHbIX BUJIOB yUE€OHOH NeATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS:

HEHHOCTHOI'O OTHOICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICAUTO OTE€YECTBEHHOM XHUMHH;



YBa)KEHHUS K IMPOIIeCCy TBOPUECTBA B 00JIACTU TEOPHUH U MPAKTHUECKOrO MPUMEHEHUS! XUMUH,
OCO3HaHHUS TOTO, YTO JOCTIKEHUS HAYKU €CThb pe3yibTaT ATUTENbHBIX HAOIIOJCHHM, KPOIOTINBBIX
AKCIIEPUMEHTAJIbHBIX IOMCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U MIPAKTUKOB;

HHTCPECCA U ITO3HABATCIIbHBIX MOTHBOB B IIOJIYYCHHUHU U IMOCICAYIOIICM aHAJIN3C HH(bOpMaL[I/IH (6]
NEPCAOBBIX NOCTHIKCHUAX COBpCMeHHOfI OTE€YCCTBCHHOM XHUMUU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHHUS,

CIIOCOOHOCTH OLCHUBATL CUTYyalUH, CBA3AHHBIC C XHMMHWYCCKHMH ABJICHUAMU, U IIPUHUMATDH
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYIACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OILCHHBATHL CBOC IIOBCACHUEC U IIOCTYIIKH CBOHUX TOBapI/IH_[Cﬁ C HOSI/IL[I/Iﬁ
HPaBCTBCHHBIX U ITPABOBBIX HOPM M OCO3HAHHC HOCHCI[CTBI/Iﬁ 9TUX ITOCTYIIKOB,

4) hopMupoOBaHUS KYJIbTYPbI 310POBbS:

MOHMMAaHUs LEHHOCTEH 370poBOro M 0Oe3omacHOro obOpas3a KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

COOITIOICHHS TTPaBHII 0€301MacHOT0 OOPALICHHUS C BEIECTBAMH B OBITY, TOBCETHEBHOM JKU3HU H
B TPYAOBOH J1€ATEIbHOCTH;

MMOHUMAaHU NEHHOCTH MTPpaBUJI MHANBUAYAJIIbHOT'O U KOJIJICKTUBHOT'O 0e30I1acHOro IIOBCACHUA B
CUTyaluiIX, YIPOXKaAOIUX 3J0POBbIO U JKU3HU J'IIOI[Gﬁ;

OCO3HaHHUS TOCJIEACTBUA M HENPUSATHS BPEAHbIX NPUBBIYEK (YMOTPEOJIEHUS] aIKOTOoJId,
HapKOTHUKOB, KYPEHHUs);

5) Tpy10BOT0 BOCTIMTAHUS

KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEOBATENbCKONM  JI€ATEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUYECKOI U IPYrUX BUIaX AESTEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE YYacTH€ B PEIICHWH TMPAKTUYECKUX 3aJad  COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

HHTEpPCCA K NPAKTUICCKOMY U3YUYCHHUTIO HpO(l)eCCI/II\/'I pa3JaIn4HOro poaa, B TOM 4YUCJIC Ha OCHOBC
MMPUMCHCHUA MPECAMETHBIX 3HAHUU 110 XUMUU,

YBXKEHUS K TPYY, JIFOJSM TPyAa U PE3yJbTaTaM TPYJIOBOM JEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUAYAJIbHOM TpaeKTOpuu oOpa3zoBaHus, Oymymien
npodeccun M peaau3alii COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCcTBa;

6) 3K0JI0rMYecKOro BOCIIMTAHUA .

AKOJIOTHYECKU 1eTIeCO00pPa3HOTO OTHOMICHUS K TPHUPOJIE, KaK HCTOYHHKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;



MMOHUMAaHUS TJI00aJIBLHOrO XapakTepa OSKOJOTrHMYCCKHX HpO6H€M, BJIMSAHHUA 3SKOHOMHUYCCKHUX
MpoucCCOB HA COCTOSHHUEC HpHpO,Z[HOﬁ u COHH&HLHOﬁ CpEabIl;

OCO3HaHUsA HGOGXOI[I/IMOCTI/I HCITIOJIB30BaHUA I[OCTI/DKCHI/II;'I XUMHUHU JJId pCHICHUS BOIIPOCOB
palrOHaJIbHOI'O ITPUPOAOIIOJTIL30BAHUA;

AKTUBHOT'O HENPUATUS NEUCTBUH, IPUHOCAILUX BPE OKPYKAIOIIEH IPUPOJTHOMN Cpesie, yMEHUS
IPOTHO3UPOBATh HEOJIATONPUATHBIE KOJOTHUECKUE TOCIEACTBUS MPEINPUHUMACMbIX NEHCTBUN U
IIPEeIOTBpallaTh UX;

HUIMYMS  PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, HKOJOTHYECKOH KYyJIbTYpHl, OIBITA
NESITeTbHOCTH ~ DKOJIOTHUECKOW  HANpaBIEHHOCTH, YMEHHUS  PYKOBOJCTBOBAaThCS HMH B
NIO3HABATEIbHONW, KOMMYHHKATUBHON M COIMAJIbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOTO MIO3HAHMS:

c(OPMHPOBAHHOE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOLECTBEHHOW MTPAKTHKU;

[OHMMaHMsl CHeUM(pUKH XUMHMHM Kak HayKM, OCO3HAHHsA €€ poiad B (GOpPMHUPOBAHUU
PaLMOHATIBHOIO HAayYHOT'O MBIIUICHUS, CO3JaHMU IIEJIOCTHOI'O MPEACTaBIECHUS 00 OKpY’KaroIleM
MUpE KaK O €IMHCTBE MPUPObI U YEJIOBEKA, B TO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEHN U pelIeHUH
po0JeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOEXIEHHOCTH B 0CO00M 3HAYUMOCTH XUMHUHM MJii COBPEMEHHOM LMBUIIM3ALMU: B €€
TYMaHHUCTUYECKOW HAMpPaBIEHHOCTH W BAXHOW pPOJNM B CO3JaHUM HOBOM 0a3bl MaTepHallbHOM
KYJIbTYpPbI, PEUICHUH TJI00aNbHBIX NMPOOJIEM YCTONYMBOIO pa3BUTHUS YEJIOBEYECTBA - CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBON U 3KOJIOIMYECKON 0€30MacHOCTH, B pa3BUTHH MEIUIMHBI, 00ECIIeYeHUN
YCIIOBUH YCIEIIHOTO TPYAA U AKOJIOTHYECKU KOM(POPTHOM KU3HU Ka)I0r0 4jieHa 00IIecTBa;

CCTCCTBCHHO-Hay‘{HOﬁ rpaMOTHOCTH: ITIOHUMAaHUus CYIITHOCTHU METOJ0B IIO3HaHU,
HCIIOJIB3YECMbIX B C€CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJIB30BATh MOJIy4Ya€MbIC 3HAHUSA JI
aHau3a U OObACHCHMS SIBJICHUN OKpYyXaromero Myupa U NpoucxoJsalux B HEM I/ISMeHeHI/Iﬁ, YMCHUA
ACJ1aTb 000CHOBaAHHBIC 3aKJIFOYCHUS HAa OCHOBE HayYHBbIX (I)aKTOB 1N MMCIOIIUXCA JaHHBIX C LCJIBIO
MOJIYYCHHA JOCTOBCPHBIX BEIBOIOB,

CITOCOOHOCTH CaMOCTOSITEILHO HMCIIOJIb30BaTh XUMHYECKHE 3HAHUS AJId pCIICHUA HpO6J’I€M B
PCAIbHBIX KU3HCHHBIX CUTYAllUAX;

HHTCPCCA K IMTO3HAHUIO U HCCIIeI0BATEIbCKOM JCATCIIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HCIIPCPBIBHOMY O6p8.30BaHI/IIO n caM006pa30BaHmo, K
AKTUBHOMY ITOJIYUCHHUIO HOBBIX 3HAHMH 110 XMMHH B COOTBETCTBHUH C KM3HEHHBIMU HOTpCGHOCTHMI/I;

WHTEpeca K 0COOCHHOCTSIM TPY/a B pa3audHbIX chepax nmpodheccnoHaATbHOU IeATeTLHOCTH.

MeranpeamerHsie pe3ybTaTbhl OCBOCHUs y4deOHoOro mpeaMera ''Xumusi' Ha ypoBHE
cpemHero o0miero o0pa3oBaHUs BKIIOYAIOT:

3HaYMMble U1 (OPMHPOBAHMS MHPOBO33PEHHUS] OOYUYAIOMIMXCS MEXIUCIHUILTHHAPHBIC
(MeXnpeIMeTHbIE) OOIIeHayUHble MOHATHS, OTPaXarolIie [EeJIO0CTHOCTh HAyYHONW KapTHHBI MUpa U
cneun(uKy MeTO/J0B MO3HAHUS, HCIOJb3YeMbIX B E€CTECTBEHHBIX HayKax (Marepus, BEIIEeCTBO,



DHEprus, SBICHUE, POIIECC, CUCTEMA, HAyYHBIA (PaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, HCCIIeIOBaHNE, HAOIOACHUE, H3MEPEHUE, SKCIIEPUMEHT U JIPYTHEC);

YHUBEpcaJbHble yueOHbIE JEHCTBUS (I103HABATEIbHBIC, KOMMYHUKATUBHBIE, PETYISTUBHBIE),
obecnieunBaromue (popmMupoBanue (HYHKIIMOHAIBLHOW TPAMOTHOCTH M COLMAIBHOW KOMIIETECHIIMU
00y4Jarouxcs;

CIOCOOHOCTh o0yyaroImuxcs UCII0JIb30BaTh OCBOCHHbIE MEXIUCLMIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS 1 YHUBEpCalbHbIe yueOHbIE 1eHCTBHSI B I03HABATEIIbHOM U COLIUAIBHOM
IIPAKTHKE.

MeTaHpeI[MeTHBIe PE3YIBTATBI  OTpaXXarOT  OBJIAACHHEC  YHHUBCPCAJIIbHBIMH yLIe6HBIMI/I
MMO3HABATCIIbHBIMU, KOMMYHUKATUBHBIMHA U PETrYJISITUBHBIMU HeﬁCTBHHMH.

OBnaneHne yHUBEPCAIBHBIMEI Y4€OHBIMH [T0O3HABATEIHHBIMU JICHCTBUSIMH:
1) 6a3oBbIE JIOTHYECKUE ACHCTBUS:

CaMOCTOATCIIbHO CI)OpMy.]'II/IPOBaTB U aKTyaJIu3upoBaTb HpO6J’I6My, BCCCTOPOHHE €€
pacCMaTpuBaTh,

OIIPCACIIATh HEIN ACATCIIbHOCTH, 3aaBasd MapaMEeTPbl U KPUTCPHUHN UX JOCTUIKCHHA, COOTHOCUTDH
PE3YyIbTAaThI ACATCIIBHOCTU C ITOCTABJICHHBIMU LCIISIMU

HCIIOJIb30BAaTh IIPU OCBOCHHUU 3HAHHI OpUEMBI JIOTUYCCKOI'O MBIINUJICHUSA - BbIACIATH
XapaKTCPHBIC IMPU3HAKN MMOHSTHM n YCTaHaBJIMBATh ux B3aMMOCBA3b, UCIIOJIB30BaTh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BACHEHUS OTACJIbHBIX (baKTOB n HBHCHHﬁ;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUU IJIA KJIaCCI/I(i)I/IKaIII/II/I BCIICCTB U XUMHUYCCKUX peaKuHﬁ;
YCTaHaBJIMBATh NPUYINHHO-CICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUYECKUE PACCYKICHHs (MHIYKTUBHBIC, NEIyKTHBHBIC, IO AHAJIOTHH), BBISIBIATH
3aKOHOMEPHOCTH W TPOTHUBOPEYHS] B PACCMATPUBAEMBIX SIBICHUSAX, (DOPMYITHpPOBATH BHIBOIBI H
3aKJIIOYCHUS;

IOPUMEHATh B IpoOLIECCe MO3HAHUS, UCHOJIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIE)
MOJIeNU, MPeoOpa3oBbIBATh MOJEIbHbIC MPEACTABICHUS - XUMHUECKUI 3HAK (CHMBOJ) 3JIEMEHTA,
XuMHueckas (popmyra, ypaBHEHHE XUMUUYECKOM peakluu - IPU pEeHIeHUH Y4eOHBIX MO03HABATEIbHBIX
U IPAKTUYECKHUX 3aJay, I[PUMEHATb HA3BAHHBIC MOJEJBHBIC IIPEIACTABICHUS Ul BbIABICHUS
XapaKTEePHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIMIA.

2) 6a30BbBIC UCCIICAOBATEIIBCKUE ACHCTBUS:
BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHI;

dbopmMynupoBaTh LE€NM M 33Ja4d  UCCIENOBaHMS, MHCIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO c(hOPMYIHPOBAHHBIE BOMPOCH B KaUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(bopMHpOBaHHUS TUIIOTE3BI 110 TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAACT HABBIKAMHU CaMOCTOATCIIBHOTIO IIJIAHUPOBAHHUA W MPOBCACHUSA YUCHUUYCCKHX
OKCIICPUMCEHTOB, COBCPIICHCTBOBATL YMCHUA Ha6HIOJIaTI) 3a XOJIOM IIponecca, CaMOCTOATCIBHO
MNPOrHo3upoBaTb C€ro pe3yibTart, (I)OpMYJ'II/IpOBaTB O606H_IGHI/I$I 1N BBIBOJbI OTHOCHUTCIIBHO



JIOCTOBEPHOCTH PE3YyJIbTaTOB HCCIECIOBAHUS, COCTABIIATH OOOCHOBAHHBIM OTYET O MPOJIEITAHHOM
pabore;

IIPUOOPETATh ONBIT YYEHUUECKON UCCIIEI0BATEIbCKON U MPOEKTHON IEATENIbHOCTH, IIPOSIBIIATH
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEJIbBHOMY IOMCKY METOJIOB PEIICHHs MPAKTUYECKUX 3a/1ad,
IIPUMEHEHHUIO Pa3JIMYHBbIX METOO0B IIO3HAHUS.

3) pabora ¢ uHbOpMaIUei:

OpPUEHTHPOBATHCS B PA3IMUHBIX MCTOYHUKAX MH(POpPMAIMK (HaydHO-TIOMYJIIpHAs JUTEepaTypa
XUMHYECKOTO COJEp)KaHMsI, CIpaBOuYHble MocoOus, pecypchl HHTepHeTa), aHaTU3UPOBATH
UH(OPMALIMIO Pa3TIMYHBIX BUIOB U ()OPM MPEICTABICHHS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh
U HEMPOTHUBOPEUHUBOCTH;

¢dbopMynHpOBaTh 3ampOChl M TNPHUMEHATh pas3IMYHbIE METOAbI IPH IOHCKe U 0TOOope
uHpopMaLnu, He0OXOAMMOM IS BBITOJIHEHHsI yUeOHBIX 3a/ay ONPEeIEHHOIO THIIA;

npUOOpeTaTh OMBIT HCIOJIB30BAaHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH U
Pa3JIMYHBIX ITIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (GOpPMY TpEACTaBICHUS WHPOpPMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

WCTIOJIB30BATh HAYYHBIH SI3bIK B KAYECTBE CPEACTBA MU paboTe ¢ XMMUYECKON MHpOpMaLneit:
OPUMEHATh MEXIIpEeIMETHbIe ((pu3nueckue M MaTeMaTH4ecKHe) 3HAKHM U CHUMBOJBI, (HOPMYIIBI,
ab0peBuaTyphl, HOMEHKJIATYypYy;

HCIIOJIB30BAaTh U Hp606pa30BLIBaTL 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.
L4 OBH&}ICHI/IG YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMU )IGI\/'ICTBI/ISIMI/IZ

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl B XOJI€ JUAlOra W/WIN JIUCKYCCHH,
BBICKA3bIBaTh  HJeU, (GOPMYIHUPOBATh CBOM  TPEUIOKEHHS OTHOCHUTENBHO  BBIMOJTHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNAaThb C TNPE3EHTALUEd pe3yJbTaTOB II03HABATEILHOM NIE€ATEIbHOCTH, IOIYyYEHHBIX
CaMOCTOSTENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IPH BBIOJTHEHUH XUMUYECKOTO 3KCIIEPUMEHTA,
MPaKTUYECKOW PabOThl MO HCCIEAOBAHHMIO CBOMCTB HM3y4aeMbIX BEIECTB, peasiu3alluu y4eOHOTro
npoekTa U (QOpMYyIHPOBaTH BBIBOJABI MO pe3ydbTaTaM MPOBEACHHBIX HCCICJOBAHUNA MMyTeM
COTJIACOBAHUS MO3UIIMI B XOJI€ OOCYKIEHUSI 1 0OMEHA MHEHHUSIMH.

L4 OBH&I[CHI/IG YHUBCPCAJTIbHBIMU PETYJIATHBHBIMU I[CflCTBPISIMI/II

CaMOCTOSITEJIbHO IIJIAHUPOBaTh M OCYIIECTBISATH CBOKO II03HABATEIBHYIO JESTEIBHOCTD,
ompenenss ee IeTd W 3aJadyd, KOHTPOJIUPOBATb M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii  aIropuT™M JEUCTBUN TpU BBHINOJIHEHUHM Y4YEOHBIX W HCCIEAO0BaTENbCKUX 3a]ad,
BbIOMpaTh Hanbosee FPPEKTUBHBIN CIIOCOO X PELICHHS C YYETOM IOJyYEHHsI HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIICCTBJIAATE CAMOKOHTPOJIb CBOEH AeATeIbHOCTH HA OCHOBE CaMOaHalIn3a U CaMOOIICHKH.

HpeIlMeTHbIe pe3yabTaTbl OCBOCHUSA IIPOTrpaMMbI CPEAHETO O6H.[CI‘O O6p8.30BaHI/I$I 10 XUMHH
Ha 0a30BOM YPOBHC OPUCHTUPOBAHBI HA obOecrneucHue NpEeUMYIIECCTBCHHO 06H_1606pa30BaTeHBHOI71 n



OOIIEKYTbTYpHOU MOATOTOBKH oOy4aromuxcs. OHU BKIIOYAIOT CHENU(PUYECKHE i1 y4eOHOTO
npeaMera "Xumus'" HaydHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBUI TI0 OCBOCHUIO, HHTEPIIPETAIIUN
U MpeoOpa30oBaHUI0 3HAHWM, BUIBI JEATEIHHOCTH MO MOJYYEHUIO HOBOTO 3HAHHS U MPUMEHEHHIO
3HAaHUU B Pa3UYHBIX Y4EOHBIX M pEabHBIX >KU3HEHHBIX CUTYallUsAX, CBS3aHHBIX C XUMHEH. B
nporpamMme o XUMHHU MPEAMETHBIC Pe3yIbTaThl MPECTABICHBI 110 TOJIaM U3yUYEHUS.

IIpenmeTHbIe pe3y/ibTaThl 0CBOCHUA Kypca "Opranndeckasi XuMus' oTpaxaior:

c(OPMUPOBAHHOCTh MPEICTABICHHA O XUMHUYECKOW COCTaBISIONICH E€CTECTBCHHO-HAYYHOM
KapTUHBI MUpPA, POJIM XUMHUU B TIO3HAHWU SIBICHUH NPUPOIBI, B (OPMUPOBAHUU MBINUICHHUS H
KYJIbTYpPbI TJUUHOCTH, €€ PYHKIIMOHATHHONU IPAaMOTHOCTH, HEOOXOTUMOM /7S pellIeHUs TPAKTUIECKUX
3a[a4 ¥ 9KOJIOTUYeCKH 000OCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM cpee;

BJIaACHHC CHCTEMOM XUMHYECCKUX 3HaHI/If/'I, KOTOpas BKIIKOYACT:

OCHOBOIIOJIAraroine MOHATUS (XMMUYECKHH 3JIEMEHT, aToM, 3JIEKTpOHHas 000JI0YKa aToma,
MOJIEKYJIa, BAJIEHTHOCTH, DJIEKTPOOTPHULATEIFHOCTh, XMUMHUYECKas CBs3b, CTPYKTYpHas Qopmya
(pa3BepHyTas U COKpaleHHas), MOJIb, MOJIAPHAsE Macca, MOJSPHBIH 00bEM, YITIEpOJIHBIH CKeJeT,
(GyHKIMOHAIbHAS TIpyNNa, paguKajg, H30MEpHs, H30MEpbl, T'OMOJOTMYECKUH psAJl, TOMOJIOIH,
YIIIEBOAOPOABI, KUCIOPO U a30TCOAEPIKAINE COETUHEHUSI, MOHOMED, IIOJIMMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS );

TEOpUU M 3aKOHBI (TEOpHUs CTPOCHMsI oOpraHuueckux BemecTB A.M. byrnepoBa, 3akoH
COXpaHEHUS MaCChI BEIIIECTB);

3aKOHOMCPHOCTH, CUMBOJIMYECKHH SI3BIK XUMHUU,

MHPOBO33PCHYCCKUEC 3HAHUW:A, JIC)KAIIUC B OCHOBC IMOHUMAHHA MPUYUHHOCTU U CUCTCMHOCTU
XUMHNYCCKUX SIBJ'IeHI/II\/'I, (baKTOJ'IOl"I/I‘leCKI/IC CBCIACHUA O CBOﬁCTBaX, COCTaBe, IIOJTYYCHUHU U Oe30ImacHOM
HCIIOJIF30BaHUH BaKHEHIITNX OpTraHU4YC€CKUX BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIIBHOCTH
YCJIOBCKA,

c(OpPMUPOBAHHOCTh YMEHUH BBISBIATh XapaKTE€pPHbIE MPU3HAKU MOHATHM, YCTaHABINUBATh UX
B3aUMOCBSI3b, HCIIOJB30BATH COOTBETCTBYIOIIME IOHSATHS IIPU OINMCAHUU COCTaBa, CTPOCHUS M
[IPEBPALLCHUI OPraHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHHMM HCIOJIB30BaTh XHWMHUYECKYIO CHUMBOJIUKY JJISi COCTABJICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpAIEHHOI) (GOpMys OpraHMYECKUX BEILECTB U
YPAaBHEHUN XUMHUYECKUX PEAKLUM, U3TOTaBIMBATH MOJEIM MOJIEKYJ OPraHUYECKHUX BEILIECTB IS
WJUTFOCTPALIMHM UX XMMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATh IPHHAUICKHOCTh M3YYEHHBIX OPTraHUYECKUX
BEILIECTB 10 UX COCTABY U CTPOEHUIO K ONPENIEIIEHHOMY KJlaccy/TpyIIe COeqUHEHUH (YriIeBOIOPOIbL,
KHCJIOPOA M a30TCOJEpIKAle COCIUHEHUS, BBICOKOMOJEKYJISIPHBIE COEAMHEHUS), /JaBaTh UM
Ha3BaHMs To cuctemarnyeckoil Homenkiarype (IUPAC), a Ttakke HNpuBOAWTH TpUBHAJIBHBIE
HA3BaHUS OTNEJbHBIX OPraHMYECKUX BEUIECTB (ITHJIEH, MPOMWIEH, alleTUJIeH, STHJICHTJIUKOIb,
ruuepul, (enon, QopManbaerus, aneTaabAeTHl, MYpaBbUHAS KHUCIIOTA, YKCYCHas KHCIOTa,
OJICMHOBAs KUCJIOTA, CTEApPUHOBAsl KUCIIOTA, III0K03a, (PPyKTO3a, Kpaxmall, LeJIrI103a, [IHLUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAETATh BHIbl XUMHYECKOM CBA3M B OpPraHUYECKUX
COeIMHEHUX (OJIMHAPHBIE U KPAaTHBIE);



c(OpPMUPOBAHHOCTh YMEHUS IPUMEHSTH MIOJIOKEHUSI TEOPUU CTPOCHHS OpraHMYECKHX BEIIECTB
A.M. BytnepoBa ainst 00bsCHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUs MacChl BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh COCTaB, CTPOCHHE, GU3NUECKUE U XUMHUYECKUE
CBOMCTBA TUIIUYHBIX MPEACTABUTENICH Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH,
STWJICH, MPONWIEH, aueTwieH, OyranueH-1,3, mermnOyramuen-1,3, OeH307, MeTaHOJ, 3TaHOI,
STHJICHTIIMKOJb, TIUIEPUH, (PEHON, areTanblerui, MypaBbUHAs W YKCYCHAas KHCJIOTHI, TIIOKO3a,
Kpaxmall, LeJUII0JI03a, aMUHOYKCYCHasl KHUCJIOTa), WILTIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXITY
HUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHX PEAKUUW C HCIOIb30BAHMEM CTPYKTYPHBIX

bopmyu;

c(hOPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHHKHU YTIIEBOJOPOIHOTO CHIPhs (HE(TH,
NPHUPOJHBIA Ta3, Yroyib), CIOCOOBI WX NEpepaboTKU W MPAKTUYECKOE MPUMEHEHHUE IPOIYKTOB
nepepadoTKy;

c(OPMHPOBAHHOCTH YMEHUU MPOBOIUTH BBIYUCICHHS 0 XUMHUYECKUM ypPaBHEHHUSM (Macchbl,
o0bemMa, KOJIMYECTBAa UCXOJHOIO BEUIECTBA WM MPOJYKTA PEaKIUU MO0 U3BECTHBIM Macce, 00beMy,
KOJINYECTBY OJITHOT'O U3 UCXOJIHBIX BEIECTB WM MIPOAYKTOB PEAKIINHN);

c(OpPMUPOBAHHOCTh YMEHHUH BIJIAJICTh CUCTEMOW 3HAHWW 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHMS, UCTIOIB3YEMbIX B XUMHUH TIPU U3yYEHUH BEIIECTB M XMMHUUYECKUX SBICHUN (HaOII0AeHHE,
HU3MEPEHHE, DKCIEPUMEHT, MOJICTUPOBAHUE), HCIOIB30BaTh CUCTEMHBIE XUMHUYECKHUE 3HAHUS IS
NPUHATUS PEIICHU B KOHKPETHBIX JXU3HEHHBIX CHUTYallUAX, CBA3AHHBIX C BEUIECTBAMU U HUX
MIPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHUI COOJIOAATh NpaBUiIa MOJb30BAHMUA XMMUYECKOH MOCYAOH U
n1abopaTopHbIM 000OpYJIOBaHUEM, a TAaKXKe IMpaBHUia OOpalleHHs C BELIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

C(OPMHPOBAHHOCT YMEHHMH IUIAHUPOBATb M BBIMNOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpalleHusl OpPraHMYECKUX BEIIECTB IPU HArpeBaHUU, IMOJNyYEHHE ITHICHA U H3yYCHHE €ro
CBOICTB, KaU€CTBEHHbIE PEAKIIMM OPraHUYECKUX BEIECTB, JeHaTypalus OEIKOB IpU HarpeBaHHH,
[[BETHBIE pEaKIK OEIKOB) B COOTBETCTBUHU C MPABUIAMU TEXHUKU 0€30IaCHOCTU MPU OOpAIEHUHN C
BellecTBaMH U J1a0OpaTOPHBIM 00OPYJOBaHHEM, MPEJICTABIATh PE3YJIbTAaThl XUMHYECKOIO
HKCIIEpUMEHTa B (pOpMe 3aliCu YPaBHEHUH COOTBETCTBYIOUIMX peakluil 1 GOpMyIupOBaTh BHIBOJIBI
Ha OCHOBE TUX PE3YJIbTATOB;

C(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJTU3UPOBATh XUMHUECKYI0 MH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nHdopmanuu, UHTEepHET U 1pyrux);

c(hOpPMUPOBAHHOCTh YMEHUH COOJTIOAATH MIPABHIIA IKOJIIOTUYECKH TEJIeCO00Pa3HOTO MOBEACHUS
B OBITY U TPYJIOBOM I€ATEIHHOCTH B IIENIIX COXPAHEHUS CBOETO 37I0POBbS U OKPYXKAIOIIEH IPUPOTHOM
Cpefbl, 0CO3HABATh OMACHOCTH BO3JICHCTBHS Ha KHMBBIE OPTaHU3MBI ONPEICICHHBIX OPraHMYECKHX
BeIIeCTB, MOHMUMas cMbIich nmokaszarens [1JIK (mpexenbHO 10MycTHMON KOHIIEHTPAIUH ), TOSICHITH Ha
puMepax CIIOCOOBI YMEHBIICHUS W TPEJOTBPAIICHUS WX BPEIHOTO BO3JICHCTBUS Ha OPraHU3M
YeIIOBEKa,;

JJIA 06y11a}01111/1xc;[ C OIrpaHUYC€HHBIMH BO3MOXKHOCTAMU 3J0POBbsA: YMCHUEC ITPUMCHATE 3HAHUSA
00 OCHOBHEIX AOCTYIIHBIX METOJAaXx IMO3HAHHUA BEIICCTB U XUMHUYCCKUX HBHeHHfI;



JUI CIENbIX W CIa0OBUASIIMX OOYYArOIIMXCSA: YMEHHE HCIOJIb30BaTh PEbe(PHO TOUEUHYIO
cucreMy o6o3HaueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

IIpenmerHble pe3yJbTaTbl OCBOeHMsI Kypca "OOmas u HeopraHudveckass xumus'"
O0TPAKAIOT!

c(OPMUPOBAHHOCTh TPEJICTABICHHA O XWMHUYECKOW COCTaBISIONICH €CTECTBCHHO-HAYYHOM
KapTUHBI MUpPA, POJIM XUMHUU B TIO3HAHWU SIBICHUH NPUPOIBI, B (OPMUPOBAHUU MBINUICHHUS H
KYJIBTYpPbI JUYHOCTH, €€ (PYHKIIMOHATHHON IPAMOTHOCTH, HEOOXOTUMO /7S peIlICHUs TPAKTUYECKUX
3a[a4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOTO OTHOLICHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOI cpere;

BJIaACHHC CHCTEMOM XUMHYECCKUX 3HaHPII>'I, KOTOpas BKIKOYACT:

OCHOBOIIOJIAraloIINe MOHATHS (XMMHUYECKHUH 3JIEMEHT, aTOM, M30TOI, S-, P-, d-3JIeKTPOHHBIC
opOuTanu aTOMOB, HOH, MOJICKYJIa, MOIJIb, MOJISIPHBIN 00BeEM, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEILHOCT, CTCICHb OKHMCICHHUS, XHMHYECKas CBs3b (KOBaJICHTHAs, HMOHHAs,
METAJTMYeCKasi, BOJOPOIHAS ), KPUCTAJUIMYECKAsT PEIIeTKa, TUIBI XUMHYECKUX PEaKIUi, pacTBOp,
AIIEKTPOJIUTHI, HEINEKTPOIUTHI, ICKTPOIUTUYECKAS JUCCOIMAIUS, OKHCIUTENh, BOCCTAHOBHUTEID,
CKOPOCTh XUMHUYECKOW PEaKIINU, XHMUIECKOE PABHOBECHC);

TCOpPHUU N 3aKOHBI (TeOpI/IH BHCKTpOHHTI/I‘IeCKOﬁ JAucconuranuu, HepI/IOI[I/I‘ICCKI/II\/’I 3aKOH I[I/I
MeHL[eneeBa, 3aKOH COXpPaHCHUS MACChI BCUICCTB, 3aKOH COXPAHCHHA WU IIPCBPAIICHUA SHCPIruu IIpHu
XUMHUYCCKHUX peaKunﬂx), 3aKOHOMCPHOCTH, CHUMBOJHUYECCKUAM SI3BIK XHUMHHU, MHUPOBO33PCHUYCCKUC
3HaHHA, JICKAIKME B OCHOBC IIOHUMAHHA IPUYMHHOCTH U CHUCTCMHOCTH XHUMHUYCCKUX HBHGHHﬁ,
q)aKTO.HOFI/I‘-IGCKI/Ie CBCIACHHUA O CBOﬁCTBaX, COCTaBC, INOJYYCHUU U 0e30IMaCHOM HCIIOJIb30BAHHHI
BaKHEHIIINX HCOPraHNYCCKUX BCIICCTB B 6BITy u HpaKTquCKOﬁ ACATCIIBHOCTHU 4YCJIOBCKA,

c(OpPMUPOBAHHOCTh YMEHUH BBISBIATh XapaKTE€pPHbIE MPU3HAKU MOHATHM, YCTaHABINUBATh UX
B3alMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLINE MOHITHS TP ONMCAHUU HEOPTaHNYECKHUX BEILIECTB U
UX IPEBpallCHHIA;

c(OPMUPOBAHHOCTh YMEHHM HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY [UISI COCTaBJICHUS
(dbopMyI1 BelIeCTB U YpaBHEHUH XMMUYECKHUX peakIuii, cuctemarndeckyto HomeHkiatypy (IUPAC) u
TPUBUAJIbHbIE HA3BAaHUS OTIENIbHBIX HEOPTaHWMUYECKHUX BEIIeCTB (yrapHbIH Tra3, YrJeKUCIbIH Tas,
aMMMaK, TalleHas U3BeCTh, HeralleHas U3BeCTb, MUThEBAs COJa, MUPUT U JPYyTHE);

c(OPMUPOBAHHOCTh YMEHHI OMPENENATh BaJICHTHOCTb U CTENEHb OKHCIEHUS XHMUYECKUX
3JIEMEHTOB B COEIMHEHHUSX PA3IUYHOIO COCTaBa, BUJ XMMHMUECKOH CBs3U (KOBaJIeHTHAasi, HOHHas,
METAJIJIMYECKas, BOJOPOAHAs) B COEAMHEHHUAX, TUI KPHUCTALUIMYECKOW PELIETKH KOHKPETHOTO
BelIeCcTBa (aTOMHasi, MOJIEKYJISIpHas, HIOHHAs!, METAJUTMUECKast ), XapaKTep Cpeibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEAVHEHNN;

c(OpPMUPOBAHHOCTh YMEHMI yCTaHABIMBATh IMPUHAJJICKHOCTh HEOPTAaHUYECKUX BEIIECTB IO
UX COCTaBy K OIpPEAEIEHHOMY KIIacCy/TpyIilieé COeAMHEHUH (MPOCThle BEIIECTBA - METAJUIbl U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCTIOTHI, aM()OTEpHBIE TUAPOKCUBI, COJTH);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATh CMBICH Mepuoaudeckoro 3akoHa /.M. Menneneesa u
JEMOHCTPHUPOBATh €r0 CUCTEMATU3UPYIOILIYI0, 00bSICHUTEIbHYIO U IPOrHOCTUYECKYIO (DYHKIINU;

c(hOPMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh ANEKTPOHHOE CTPOEHHE aTOMOB XUMHYECKHX
aneMeHToB | - 4 mepuonoB Ilepuonnueckoit cucrembl xumuueckux sneMentoB .M. Menneneena,

n

UCTIONB3Yysl MOHATUS "s-, P-, d-25eKTpoHHBIE opOHTanu", "dHEpreTudyecKkue ypoBHU', OOBICHATH



3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHUYECKUX AJIEMEHTOB U MX COCIMHEHHUM MO MepuojaM U
rpynnam [lepuoauueckoit cuctembl xumudeckux sneMenToB .M. Menaeneena;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBAThH) OOIIME XUMHUYECKUE CBOWCTBA
HEOPraHMYECKUX BEIECTB Pa3IMYHbIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHHE T€HETUYECKOM CBS3H
MEXJy HEOPraHMYECKUMHU BEIIECTBAMHU C MOMOIIbI YPAaBHEHUN COOTBETCTBYIOLIUX XMMHYECKUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHS KIacCU(DUIMPOBATh XHMHUYECKHE PEAKIUH 10 Pa3IUYHBIM
NpU3HAKaM (YUCITy M COCTAaBY PEarupyrolluX BEIIECTB, TEIUIOBOMY 3((EKTy peakinu, H3MEHEHUIO
CTETIEHEH OKUCIIEHUS 2JIEMEHTOB, OOpPaTUMOCTH PEAKIIMHU, YIaCTHIO KaTaau3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIISATH YPAaBHEHHS PEAKIMH Pa3IMYHBIX THIIOB, MOJIHBIE H
COKpAIlleHHBIC YPaBHEHHS PEaKLUi HOHHOTO OOMEHA, YUUTHIBAs YCIIOBHSL, IIPH KOTOPBIX 3TU PEAKIHU
UIYT 10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHHH MPOBOJUTH PEAKIUH, MOITBEPIKIAIONINE KAaueCTBEHHBIA COCTaB
Pa3JIMYHBIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATH ONBITHBIM IIYTEM MOHBI, IIPUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOPax HEOPraHUYECKUX BEILIECTB;

C(bOpMHpOBaHHOCTL YMCHI/Iﬁ PaCKpbIBATh CYIIHOCTH OKHCIWUTCIBHO-BOCCTAHOBUTCIILHBIX
peaKHI/Iﬁ MMOCPCACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca 3THX pCaKHI/Iﬁ;

c(OPMUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOW pPEaKIHH OT
pa3sTUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHS B 3aBUCHIMOCTH OT BHEIITHETO
BozaeiicTBus (nmpunnumn Jle [llarense);

c(hOPMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh XMMHUUYECKHE MPOIIECCHI, JISKAIINEe B OCHOBE
MPOMBINIJICHHOTO TOJYYeHHs] CEpHOM KHCIOTHI, aMMHaka, a Takke CcQOpMHUPOBAHHOCTD
MPEACTABICHU 00 OOIMMX HAayYHBIX TPHUHIUIAX M IKOJOTHYECKUX MpodemMax XHWMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUMN MPOBOJIUTH BBIUMUCICHUS C UCTIOIB30BAHUEM MOHATUS '"MaccoBast
JIOJIST BEIECTBAa B pacTBope”, OOBEMHBIX OTHOIICHWW Ta30B MPU XUMHUUYECKHX PEAKIUAX, MACChI
BelllecTBa WK 00beMa ra30B MO0 W3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM 00BEMY OJTHOTO U3
YYacTBYIOIINX B PEAKIIMU BEIIECTB, TETUIOBOTO d(eKTa peakiiny Ha OCHOBE 3aKOHOB COXPAHCHUS
MaccChl BEIIECTB, MPEBPAILECHUS U COXPAHEHUSI SHEPTHH;

c(hOpPMHUPOBAHHOCTh YMEHUM COOIIOJATh TpaBUjIa TMOJIb30BAHUS XWMHUYECKOW TMOCYION U
nabopaTOpHBIM 000OPYJIOBAaHWEM, a TAKXKE TpPaBHIa OOpaIleHUs C BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

C(OPMHPOBAHHOCT YMEHMH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUH OSKCIIEPUMEHT
(paznokeHue mepokcuia BoJOpOa B IPUCYTCTBUU KaTalu3aTopa, ONpPEEIIEHUE CPeIbl pacTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHIUKATOpA, BIUSHUE Pa3IMYHBbIX (AKTOPOB Ha CKOPOCTh
XUMHUYECKON peaklny, peakii HOHHOTO OOMeHa, KaueCTBEHHbIE peakInK Ha cyiab(ar-, KapOoHaT-
Y XJIOPUI-aHUOHBI, HA KATHOH aMMOHMUS, pELIEHNE 3KCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMaM "Meraibl"
u "Hemeramnbl") B COOTBETCTBHM C MpaBWJIAMHM TEXHHUKH O€30MACHOCTH MpH oOOpalleHuu ¢
BEIIECTBAMH U JaOOpaTOPHBIM 000pYIOBaHMEM, IMPEICTABIATh PE3YAbTATHI XMUMHUYECKOTO
SKCIIEpUMEHTa B (popMe 3alicH YpaBHEHHHM COOTBETCTBYIOIIMUX PEAKIH U (POPMYIHPOBATH BHIBOIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;



c(OPMUPOBAHHOCTh YMEHUN KpPUTHUYECKH aHAIM3UPOBaTh XHMMHUYECKYI0 HH(MOpMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CPEICTBAa MAaCCOBOI KOMMYHUKaLUU, IHTepHEeT u Apyrux);

c(OPMHPOBAHHOCTH YMEHHH COOTIOIATh MPaBHJIa SKOJIOTHYECKH LIEIeCO00pa3HOTO MOBEICHHS
B OBITY U TPYJIOBOM I€ATEIHHOCTH B IIENIIX COXPAHEHUS CBOETO 37I0POBbS U OKPYXKAIOIIEeH IPUPOTHOM
Cpellbl, OCO3HaBaThb ONACHOCTb BO3JCHCTBUS Ha JKUBBIE OPraHU3MbI OIPEICIECHHBIX BEILECTB,
nonumasi cMbicn mokazatens [IJIK, moscHAT Ha mnpuMepax CHOCOObI YMEHBLICHUS H
IPEIOTBPALIEHHS UX BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M UYEJIOBEKa;

JJIA o6yqafonmxca C OIr'paHU4YC€HHBIMH BO3MOKHOCTAMU 3J0POBbs: YMCHUE IIPUMCHATE 3HAHUSA
00 OCHOBHEBIX JAOCTYITHBIX METOAAX IMO3HAHUA BEIICCTB U XUMHYCCKUX HBHCHHﬁ;

JUISL CIIETIBIX WM CJIA0OBHISALINX OOYYaIONIMXCS: YMEHHE HCIIOJIb30BAaTh PEIbeHO-TOYCUHYIO
cuctemy obo3nauenuii JI. bpaiinst mist 3anucu XuMudeckux (GopMyiL.



4. O0beM U coJep:KkaHue TUCHUUTITHHBI
HamnpagsJienune noaroroBku 38.02.01 DxoHoMUKa 1 OyXrantepckuid y4yer (10 OTpacisim)
(HampaBJIEHHOCTb: HE MPEAyCMOTpeHa) Ha 0a3e OCHOBHOT'O 0OIIEro
¢opma oOyuenus O4Has
NeNe TpumecTpos, 1,2,3
BbI/IeJIEHHBIX J1JI5l U3y4YeHUsl
AUCHUILIUHBI
O0beM AUCIHUILIHHBI (3.€.) 2
O0beM JTUCHUILIMHBI (AK.YaC.) 72
KonTakTHasi padora ¢ 66
npenojaaBaresieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JJeKIUOHHBIX 28
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 24
3aHATHI, CEMMHAPOB
IIpoBenenue Jad0paTOPHBIX 14
padoT, 3aHATHI 110
HHOCTPAHHOMY SI3bIKY
CamocrosiTesibHas padoTa 6
(ak.4yac.)
®opMBbI TEKYLIET0 KOHTPOJIA 3amuiiaemMoe KOHTpoJibHOE MeporpusiTie (1)
[TucbmenHO€ KOHTPOJIbHOE MeponpusTue (9)
DopMbI IPOMEKYTOUHOM HuddepenunpoBanublii 3aueT (3 TpUMECTp)
aTTecTanuu




5. AHHOTHPOBaHHOC OIMMUCaHHuEe COACPKAaHUA Pa3aejoB U TEM NUCHHUIIJINHbI

Opranuyveckas xumus. Yactp 1

IIpeameT oprann4ecKo XUuMNH
[Ipeamer opraHM4eckoil XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYECHHE B IIOJyYEHUH HOBBIX BEIIECTB U
MaTepuasoB. Teopus CTpOCHHs OPraHU4YECKUX
coenunennii A.M. BytnepoBa, €€ OCHOBHbBIE MTOJIOKEHUSI.

@opmMyJibl M KJIACCH(PUKAAN OPTAHUYECKUX BellleCTB
CrpykrypHble HOpMYITBl OpraHudecKuX BemecTB. [ 'oMonorus, nsoMepus. XUMUYECKasi CBS3b B OPraHUIECKUX
COCIMHEHMSIX — OJJMHAPHBIC U KpaTHBIC CBs3H. [IpeacraBnenue o kiaccuGuKauy OPraHnIeCKUX BEIIECTB.
Howmenxkmarypa
OpPraHUYECKUX COCIMHCHUN (CHCTEMAaTUYeCKasi) M TPUBUAIbHBIC HA3BaHUS BAXKHEHIIINX MPEIICTABUTEIICH
KJIACCOB OPTaHUYECKHX BEIIECTB.
OO0pasibl 1 MaTepuallbl OPraHUIECKUX BEIIECTB, MOICITUPOBAHNE MOJIEKYJI OPTAHUYECKUX BEIIECTB,
HaOJTIOJICHUE M ONTMCAaHUE JIEMOHCTPAITMOHHBIX OIBITOB TI0 MPEBPAMICHUIO OPTAHHYECKUX BEIIECTB IIPH
HarpeBaHuM (TUTaBJICHHE, OOYTIIMBAHUE U TOPCHHE).

YriieBogopoanbl
AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHM psifl. MeTaH 1 3TaH — NPOCTENIINE TPEICTABUTENN AJTKAHOB:
¢du3nUecKre 1 XUMHUYECKUE CBOMCTBA (peaKkIuy 3aMeIeHUs U
TOpPEeHMsI), HaX0Xk/IEHNE B IPUPOJIe, IOJTyUEeHUE U TPUMEHEHHE.
AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN Psil. DTUIIEH U NIPONIUJIEH —TPOCTEHIINE MTPEICTaBUTENN
AJIKEHOB: (PM3HUECKUE U XMMUYECKHE CBOMCTBA (peaKkiuu
TUJIPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALMHU, OKHCIEHUS U TIOJUMEPU3ALINN), TIOTyYEeHUE U TPUMEHEHNE.
Ankanuensl: OytanueH-1,3 u metunOyTtaauen-1,3: ctpoeHue, BaxXKHEHIIIIE XUMUYECKHE CBOMCTBA (peaKIus
noaumepu3aiuu). IlonydyeHne CHHTETHYECKOTO
Kay4yKa M pE3UHBI.
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOSHHS, TOMOJIOTHUECKUH Psijl. AIIETHIICH — MPOCTEUIINIA TTPEICTaBUTEIND
QJIKUHOB: COCTaB, CTPOEHUE, PU3NYECKUE U XUMUYECKHE
CBOMCTBA (peaKLnu THAPUPOBAHMS, FAIOTEHUPOBAHUS, TUAPATALUU, TOPEHUS ), T0JTyY€HHE U IPUMEHEHUE.
Apensl. benzou: coctas, cTpoeHue, pU3MUECKUE U XMMUYECKHE CBOMCTBA (peakiMy raJloreHUPOBAHUS U
HUTPOBAHUS), OJyYCHHE U IPUMEHEHUE. TOJIyoII: COCTaB,
CTpoeHHe, (pU3HUecKue U XMMHUYECKHUE CBOMCTBA (peaKuy rajJoreHUpOBaHUS M HUTPOBAHMUS ), TOJyUYEHHUE U
npuMeHeHne. TOKCMYHOCTh apeHoB. I 'eHeTndeckas cBs3b
MEXy YIIIEBOLOPOAAMH, IPUHAJIEKAIINMHI K Pa3IMYHbBIM KJIacCaM.
[IpupoaHble HICTOYHUKH YTIIEBOAOPO0B. [IprpoaHsblil ra3 u nomyTHble HeQTsAHBIE Ta3bl. HedTh u €€
npoucxoxaeHue. CriocoOsl nepepadoTKu HEPTU: TePeroHKa, KPEKUHT
(TepMHUUECKH, KaTaTUTHUECKuil), muponu3. IIpoxykTsl nepepaboTku He(TH, UX IPUMEHEHUE B
MIPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yroJib ¥ MPOAYKTHI €r0 nepepaboTKH.

Kucioponoconep:kaiue opraHudeckKne coeTHHEHUsI
HpeILCJ'H)HBIC OAHOATOMHBIC CIIMPTHI. MeTaHOI U ATaHOI: CTPOCHHUC, CI)I/ISI/I‘ICCKI/IC U XUMHUYECKHE CBOMCTBA
(peaKHI/II/I C aKTUBHBIMH MCTAJJIaMH, IraJIOrCHOBOAOPOJaMHU,
TOpeHue), IpUMeHeHne. BoopoHbIe CBSI3M MEX Ty MOJICKYJIaMH CIIUPTOB. [{eiicTBre MeTaHoa U ATaHOJIA Ha
OpraHu3M 4YeJIOBeKa.
MHoroatoMHEIE CIIMPTEIL. DTUICHTIINKOIb U TIIAOCPUH: CTPOCHHUC, (1)I/I3I/I‘~IGCKI/IC U XUMHWYECKHE CBOUCTBA
(B3aHMOJI€I>iCTBHC CO IICJIOYHBIMU ME€TalJIaMH, KaYCCTBCHHAs



peaxiusi Ha MHOTOaTOMHbIE CIIUPTHI). JlelicTBre Ha opranu3M yenoBeka. [[puMeHnenue roumepruHa u
STUJICHTIIUKOJISL.

DeHo: CTpOCHUE MOJICKYITBI, (PU3MYECKHe U XUMHUECKHe CBOMCTBA. TOKCUYHOCTH (eHomNa. [IpumeHeHme
¢denona. Anpaeruapl U KeToHbl. DopManbaeru, aeTaibAerua: CTpoeHue, PU3nYecKue 1 XUMUYECKHe
CBOMCTBa (peaKIK OKUCICHHS 1 BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEaKIIMH), MOTy4YeHHE U IPUMEHEHUE.
AneToH: cTpoeHue, (pu3ndecKre U XMMUYECKHUEe CBOWCTBA (PEaKLIMU OKUCIICHUSI U BOCCTAHOBJICHUS ), TOJyYCHHE
U TIpUMEHEHUE.

OaHOOCHOBHBIE NpeebHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHAsl KUCIIOTBI: CTpOEHHE, (pu3nueckue
U XMMHUYECKHE CBOICTBa (CBOICTBa, 00IIME 7S Kiacca

KHCIIOT, PEAKITs dTepupUKaIlim), MOTydeHHe U mpuMeHeHue. CTeapuHOBasi M OJICMHOBAsI KUCIIOTHI KaK
IIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbUIa Kak cOH

BBICIIUX KapOOHOBBIX KUCIIOT, UX Morolee aerictBrue. CraoxHbie 3(upbl Kak MPOU3BOIHbIE KApOOHOBBIX
KHUCIIOT. ' Mapou3 CIIoKHBIX

a¢upos. Kupsl. ['maponus xupos. [Ipumenenne xupoB. buonoruueckas posb 5KUPOB.

YrneBoabl: cocTas, Kiaccu(puKaIus yrieBooB (MOHO-, TU- U TIOJUCAXaPHUJIbI).

['mroxo3a — mpocTelnnii MOHOCaxapu: 0COOEHHOCTH CTPOEHHUS MOJICKYJIbI, PU3NUECKHE

U XUMHUYECKHE CBOICTBa (B3anumoeiicTBue ¢ ruapokcuaom meau(ll), okucnenue

aMMMa4YHBIM pacTBOpoM okcuja cepedpa(l), BocctanoBineHue, OpokeHUe IIII0K03bI), HAXOXKICHUE B TIPUPOJIE,
npuMeHeHue, ouosornueckas poib. ®orocunres. Opykroza

KaK M30Mep TIIFOKO3bI.

Caxapo3sa — npeacTaBUTENb AUCAXAPUIOB, THIPOJIN3, HAXOXKACHUE B IPUPOAE U IPUMEHEHHE.

Kpaxman u nemntonosa kak npupogHbie noiuMepsl. CTpoeHue Kpaxmana u 1eiutoo3bl. dusnyeckue u
XUMHUYECKHE CBOMCTBA Kpaxmaia (TMJIpoju3, KaYeCTBEHHAs PeaKus C HOJ0M).

JKCNePUMEHTAJIbHbIE MeTO/IbI H3YYeHHs BEIIeCTB H UX MPeBpalleHui
B pa3znene npuBoauTCs onucaHue 1eMOHCTPALMOHHBIX OMBITOB: TOPEHHUE CTUPTOB, KAUECTBEHHbIE PEaKLIUn
OJTHOATOMHBIX CIUPTOB (OKUCIICHHE STaHOJA OKCHJIOM
meau(Il)), MHOrOaTOMHBIX CTUPTOB (B3auMoAelicTBUE ThulieprHa ¢ ruapokcunom meau(1l)), anpaerunos
(oKkHCcIeHne aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l) n
ruapokcuiom meau(Il), B3aumoaeicTBue kpaxmana ¢ HOJA0M).

Opranuveckasi xumusi. Yactp 2
B pasnene paccmaTtpuBaroTCs OCHOBHBIE MIOHATHSI XUMHUH a30TOCOAEPKAIUX U BBICOKOMOJIEKYIISIPHBIX
COCIMHEHHUI.

A3oTocoaep:Kkamye OpraHu4ecKue coeJHHeHHs
AwmuHbl. MeTHIIaMHH U aHWJIMH: COCTaB, CTpPOeHHE, (PU3NIECKUE U XUMHUECKUE CBOMCTBA (TOpEHHE,
B3aUMOJICHCTBHUE C BOJOW U KHCIIOTaMH).
AMUHOKHCIIOTHI Kak aM(OTepHbIe OpraHudyeckre coequHeHus. Puzndyeckre 1 XMMUYECKHUe CBOWCTBA
aMHMHOKUCIIOT (Ha MpuMepe INIMIMHA). bronoruyeckoe 3HaueHue
amuHOKHCIOT. [lenTuabl. benku kak npupoaHbIe BBICOKOMOJIEKYIISIpHbIe coequHenus. [lepBuynasi, BropuyHas
U TPETUYHasl CTPYKTypa 6eIKkoB. XMMHUECKHUE CBOMCTBA OEIKOB: THIPOIIN3,
JieHaTypalys, KaueCTBEHHbIE PEaKLIUU Ha OCJIKH.

BbicokoMmoieKyIsIpHBIE COeTUHEHUS
OCHOBHbBIE NOHSATHSI XMMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPHU3aLIUK, CPEIHSS MOJIEKYJISIpHAs Macca.
OCHOBHBIE METOJIbI CHHTE3a BHICOKOMOJICKYJIIPHBIX COCTMHCHHUHN — MOJTMMEPHU3AIUS U TOJTUKOHICHCAITHSI.



[Tnactmacchl (MOMUATHIIEH, TOJUIPONUIIEH, TOJTUBUHUIXIOPHI, TIOTUCTUPOIT).

HatypanbHblil 1 CHHTETHUECKHE KaydyKu (OyTalueHOBBIH, XJIOPONPEHOBLIM U N30MPEHOBEII). BonokHa:
HaTypaJlbHbIE (XJIOMNOK, IEPCTh, MENK), UCKYCCTBEHHBIE

(arreTaTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKUE (KAPOH U JIaBCaH).

JKCNepruMeHTANIbHbIE METOAbI U3YUYeHHsI BellleCTB U MX NpeBpalleHuii ' A3oTocoaepxammue u
BbICOKOMOJIEKYJIIPHbIE cOeTuHeHus"
Ha6JIIO,Z[eHI/Ie " OIIMCaHUC JCMOHCTPAIIMOHHLIX OIIBITOB: ACHATYpaIlUsd 6€JIKOB Ipu Harp€BaHuu, IBECTHLIC
peaknuu 6emkoB. O3HaKOMIICHHE ¢ 00pa3aMy MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyIyKOB

TeopeTnyeckue 0CHOBBI XMMHUHU
B conepsxanum paznena u3ydarTcs TEOPETUYECKUE OCHOBBI XUMUU. DOPMUPYIOTCS TPEACTABICHHS O
XHUMHYECKOM 3JIEMEHTE U
[Tepuoanueckom 3akoHe, a Takxke Ilepuognueckoi cucreMe xumuueckux aaneMmeHToB .M. Menneneesa.
[IpoBoauTcs ananus cTpoeHus BemecTBa. Onpeaensores kareropun "Xumudeckas cBsa3p" u " XuMuueckas
peakmus".

XuMHYECKHH 3JIeMEeHT
XUMHYECKHUH dJIeMEeHT. ATOM. SIIpo aTromMa, U30TOMbl. DJIEKTPOHHAs 000109Ka. DHEPreTUYECKHE YPOBHH,
MOypPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- DIIEMEHTHI.
OcobOeHHOCTH pacipeieNieHUs 3JIEKTPOHOB 110 OpOUTAJISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB.
DnexTpoHHas KOHGUTYypalus aTOMOB.
[Tepuonuueckuii 3akoH u [lepuoandeckas cucrema xumudeckux snemeHToB /.M. Menaeneesa. CBs3b
MEepUOINYECKOro 3akoHa U [lepuoanueckoi cucTembl
xumudeckux snemeHToB J[.M. MenaeneeBa ¢ COBpeMEHHOW TEOpUEH CTPOSHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMHUUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH
MPOCTHIX U CIIOKHBIX BEILIECTB 110 TPYIINaM U MepruoiaM. 3Ha4eHHEe MEePHOJNUECKOr0 3aKOHA B Pa3BUTUHU HAYKH.

CTtpoeHue BemecTBa
Crpoenue BemiecTBa. XuMUYECKast CBSA3b. Buabl XUMUYECKOM CBsI3U (KOBaJECHTHAs! HEMOJISIPHAS U MOJIsIpHas,
MOHHAs1, MEeTAJTUEeCcKas). MexaHu3Mbl 00pa30BaHHUs
KOBQJICHTHON XMMUYECKOH CBsI3U (OOMEHHBIN U JOHOPHO-aKIIeNTOPHBIN). BogoponHas cBs3b. BaseHTHOCTS.
DneKkTpooTpuuaTeabHOCTh. CTeneHb OKUCIEeHUs. IOHbI: KaTHOHBI
1 aHUOHBI. BelecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTAaBa BELLECTBA.
Tunsl KpUCTAIUIMUECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEILLIECTB
OT THIIA KPUCTAIINYECKON pe€Tku. [IonsaTre o0 qucnepcHsIx cucteMax. MICTUHHBIE M KOJIJIOMIHBIE PACTBOPHI.
MaccoBas
707151 BeulecTBa B pactBope. Kiaccudukanys Heoprannueckux coenneHnii. HoMmeHknatypa HeopraHu4eckux
BelecTB. | eHeTnueckas CBs3b HEOPraHUYECKHUX BEIECTB, IPUHAUICKAINX K PA3JIMYHBIM KJaccaMm.

XuMunuyeckas peakuus
Xumnyeckas peakuus. Knaccupukanus XuMHUECKUX peakuii B HEOPraHUYEeCKOW U OpraHMYecKON XUMUU.
3aKOH COXpaHEHMsI MAacChl BEILECTB, 3AKOH COXPAaHEHUS U
IIPEBPALIEHHS SHEPTUU ITPU XUMUYECKUX peakiusax. CKOpOCTh peakluy, €€ 3aBUCUMOCTb OT pa3IN4HbIX
¢dakxTopoB. ObpaTuMble peakinu. XUMU4ecKoe paBHOBecHe. DaKTOPbI, BIUSIOMINE HA COCTOSIHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle HlaTenbe. DnexTponurnyeckas aucconuanusi. CUibHbIE U cl1a0ble 3JIEKTPOIUTHI.
Cpena
BOJIHBIX PAaCTBOPOB BEILECTB: KUCIasi, HelTpasbHas, menoyHas. [lonarue o BogopoaHom nokasarene (pH)
pactBopa. Peakuuu nonHoro ooMeHa. ' uaponu3 HeOpraHMUECKuX U



opraHudeckux BemecT. OKUCIUTENbHO-BOCCTAaHOBUTENbHBIE peaklnu. [IoHsATHE 00 31eKTpoIn3e paciiaBoB U
pacTBOpoB coseil. [IpuMmenenue 3iekTponusa

JKcnepuMeHTaTbHbIE MEeTObl H3YYeHHs BelleCTB U UX NpeBpamennii ""Xumuveckne peakuun'
JlemoncTpanus Tabmun «Ileproanyeckas cucrema XumMudeckux sneMeHToB J[.1. MenneneeBay, n3ydeHne
MoJIeTIel KpUCTaNINYeCKUX pelI€ToK, HabmoeHe
Y OMHCaHue AEMOHCTPALMOHHBIX M TaOOPATOPHBIX OMBITOB (Pa3IoKEHUE MEPOKCUAA BOJOPO/Ia B IPUCYTCTBUH
KaTajan3aTopa, OIpeIe]IeHUE CPEibl pACTBOPOB BEILIECTB
C TMIOMOIIBIO YHHBEPCAIILHOTO MHIMKATOPA, PEAKIIMA HOHHOTO 00MEHa), MPOBEICHHE MPAKTUIECKON paObOTHI
«BnusHue pa3nuyHbIX PaKTOPOB Ha CKOPOCTh XMMHUYECKOM
peaKum.

Heopranuueckasi xumms
B coneprkanuu pazzaena pacCMaTpUBAIOTCS XUMUYECKHE CBOWCTBA BAXKHEUIIINX HEMETAJIOB (TaIOT€HOB, CEPHI,
asora,
dbocdopa, yriepona u KpeMHUS) U UX COSTUHEHUN (OKCHIOB, KUCIIOPOCOAECPKAIIMX KUCIOT, BOAOPOIHBIX
COCIMHECHHMH ), a TAK)Ke XUMUYECKHUE CBOMCTBA BAXKHEHIIIMX METAJIJIOB (HATPUH, KalTUi, KaJIbIIMA, MarHUMH,
ATIOMHUHHM, IUHK, XPOM, JKeJIe30, MeJIb) U UX COSAMHECHU.
OOy4aronire 0CBauBarOT PACUYETHI MACChI BEMIECTBA HITM 00BhEMA ra30B TI0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Wik 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKITUU BEIIECTB, PACUETHI
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MTPOTYKTOB PEAKIIUHN, €CITH OJTHO M3 BEIIECTB UMEET MPUMECH.

HemeTanibl
Hewmeramnsl. [lonoxenue HemeTamuios B [lepuoguyeckoii cucteMe xumuueckux 3iemeHToB .M. MenneneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB. DU3NYECKIEe CBOWCTBA
HEMETAJUIOB. AJUIOTPOTHS HEMETAUIOB (Ha IPUMEPE KUCIOpoa, cephl, hochopa u yriiepoaa). XUMHIECKHE
CBOMCTBA BAKHEUIIINX HEMETAIIOB (TaJIOTEHOB, CEPhI, a30Ta, hocdopa, yriaepoia i KPeMHUS) U UX COSTUHEHUN
(OKCHAOB, KUCIOPOACOAECPKALIUX KUCTIOT, BOJOPOAHBIX coeuHeHu). [I[puMeHeHne BaKHEHIIINX HEMETAIIJIOB
1 UX COCIUHCHHUM.

MeTajuibl
Meramnsl. [lonoxenue metauios B I[lepuonnueckoi cucreme xumnyeckux anemeHToB .M. Menneneesa.
OCco00EHHOCTH CTPOCHHMS JICKTPOHHBIX 000JI0YEK aTOMOB
MetaiioB. O6mmue usnueckue cBoicTBa MeTamuioB. CIUTaBbl METAIIOB. DIEKTPOXUMHUYECKHUN P
HaIIpSKEHUH METaJUIOB.
XUMHYECKHE CBOMCTBA BAKHEHUIITUX METAILIOB (HATPUM, KAIUH, KAJIBIMM, MAarHAM, aTFOMUHUH, ITTHK, XPOM,
JKEJe30, MEJIb) U UX COCTMHEHUH.
O6mue cnocoOb! monydenust MetawioB. Mertamnyprus. Koppo3ust metannoB. CiocoObl 3aIIUTH OT KOPPO3HH.
[IpuMeHeHne METaIJIOB B OBITY U TEXHUKE.

3KCHepI/IMeHTaJIbeIe METO/JbI U3YUYCHHUA BCIIECCTB U UX npeBpameHnﬁ "MeTaJulbl M CILJIABBI"
I/I3yquHe KOJIJICKIINH «MeTannsl u CIIJIaBBI», O6p33HOB HEMCTAJJIOB, pCHICHUEC DKCIICPUMCHTAJIBHBIX 3a71a4,
Ha6J'IIO,I[eHI/Ie " OIIMCaHUEC JEMOHCTPAlIHOHHBIX 1
J]aGOpaTOpHLIX OIIBITOB (BSaHMOHeﬁCTBHC THUAPOKCHU A AJIIOMUHHUA C paCTBOPaMHU KUCJIOT U menoqeﬁ,
KauUCCTBCHHBIC PCAKIIMN HA KaTUOHBLI MeTaJIJIOB).

XuMHuS U KU3Hb
Ponp xumun B o0ecrieueHnu 3K0JIOTUYECKOM, SJHEPreTHYEeCKON U MUILEBOM 0€30M1acCHOCTH, Pa3BUTUI
MeauLIyHbl. [IoHATHE 0 HayYHBIX METOJaX MMO3HAHUS BEUICCTB



1 XUMUYecKux peakuuid. [IpeacraBiaenus 06 oOMMX HAYYHBIX MPUHIIMIIAX MPOMBIIIJIEHHOTO TTOJTYYSHUS
BaXXHEHIITNX BEILIECTB.

UYenoBek B MUpE BEIIECTB U MATEPHAIIOB: BaXKHEUIIINE CTPOUTENBHBIE MATEPUAIIBI, KOHCTPYKIIMOHHBIE
MaTepHalibl, KPACKH, CTEKJI0, KEpAMUKA, MaTEPUAJIbI

JUTSI DJIEKTPOHUKH, HAHOMAaTepHaslbl, OpPraHUYECKUE U MUHEPATIbHbIC YI00peHUs. XUMHUS U 3JI0POBbE YeIIOBEKa:
MpaBUIa UCIIOJIb30BaHUS JIEKAPCTBEHHBIX

MpenaparoB, MpaBuiia 6€30MaCHOTO UCIOJIb30BAHUS MpenapaToB OBITOBOM XMMHUU B TIOBCEHEBHOM JKU3HHU.



6. MeToanueckue YKa3aHus AJ151 00yYaIOUIMXCH 110 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIJINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Xumus: 10 kmace: 6a3oBbiii ypoBeHsb : yueOnuk / B. B. Epemun, H. E. Ky3smenko, B. U. Tepenun [u 1p.] ;
noj peaakuueit B. B. Jlynuna. — 9-e uzn. — Mocksa : [Ipocsemenune, 2022. — 210 ¢. — ISBN 978-5-09-
101652-9. — TekcT : 2neKTPOHHBIN // DINEKTPOHHBIN pecypc MubpoBoit oOpazoBaTenbHOU cpeasl CI1O
PROFob6pa3zosanue : [caitT]. https://profspo.ru/books/132369

2. Xumus: 11 xnacc: 6a30Bblii yposens : yueOHuk / B. B. Epemun, H. E. Ky3pmenko, A. A. Jlpoznos, B. B.
Jlynun ; non penakuueii B. B. Jlynuna. — 9-e uzn. — Mocksa : [Ipocsemenue, 2022. — 226 ¢. — ISBN 978-
5-09-101653-6. — TekcT : 2JIeKTpOHHBIH // DIeKTpOHHBINH pecypc nudpoBoit odpazoBarensHol cpenbl CITO
PROFob6pa3zoBanue : [caitT]. https://profspo.ru/books/132377

3. Xumus : yaeOHUK 1711 cpeniHero npodeccruonansHoro oopasosanus / 10. A. Jlebenes, I'. H. ®@anees, A. M.
I'ony6es, B. H. lllanosan ; oz o6mieit penakiueii I'. H. ®@aneeBa. — 2-e u3a., nepepad. u gomn. — Mocksa :

WznarensctBo FOpaiit, 2021. — 431 ¢. — (IIpodeccuonansuoe odbpazobanue). — ISBN 978-5-9916-7723-3.
— Texcrt : anexTpoHHbIH // Obpa3zoBarenbHas miatdopma FOpaiit [caiit]. https://urait.ru/bcode/470929

4. Xumusi. 3a1aqyHuK : yaeOHOe mocoOue ist cpeaHero npodeccuonabHoro oopazosanus / FO. A. Jlebenes [u
ap.] ; mox obmielt penakiuedt I'. H. @aneeBa. — Mocksa : M3garenscTBo FOpaiit, 2021. — 236 ¢. —
(ITpodeccuonanproe obpazoBanue). — ISBN 978-5-9916-7786-8. — TekcT : 31eKTPOHHBIH //
OopasoBarenbHas matgopma FOpaiit [caiit]. https://urait.ru/bcode/470947

JlonmosHuTEIbHAS:

1. Xumus: 10 xnacc: yrmyonéansiii ypoens : yueOnuk / B. B. Epemun, H. E. Ky3smenko, B. U. Tepenun [u
np.] ; mox pengakuueii B. B. Jlynuna. — 10-e uzn. — Mockaa : [Ipocsemienue, 2023. — 448 ¢. — ISBN 978-5-
09-107226-6. — TeKcCT : 2IeKTpOHHBIHN // DNEKTPOHHBIHN pecypc udpoBoit odpazoBaTenbHOi cpenbl CITO
PROFo6Gpa3zoBanwe : [caiir]. https://profspo.ru/books/132373

2. Xumus: 11 knacc: yriyonénnsiit ypoens : yueOHuk / B. B. Epemun, H. E. Ky3smenko, A. A. /Ipo3nos, B. B.
Jlynun ; non penakuueit B. B. Jlyauna. — 10-e u3a. — Mocksa : [Ipocsemenue, 2023. — 480 c. — ISBN 978-
5-09-107469-7. — TexkcT : 351eKTpOHHBIH // DNeKTpoHHBIN pecypc nudpoBoit odpazoBarensHol cpenbl CITO
PROFobGpa3zoBanwe : [caiir]. https://profspo.ru/books/132480



9. Ilepeuennb pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIHUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTh VIHTEpHET HE MPeyCMOTPEHO.

10. IlepeuyeHb MHGOPMANMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOIO IpoLecca Mo AMCUUILJINHE

OO0pa3oBarenbHbIi Mpolece N0 AUCUUIUINHE XUMHUSI IIPEATNoIaraeT UCIoJIb30BaHUE CIIEIYIOLIET0
IIPOrpaMMHOTr0 00ecrieueHusl U MHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:
1. YueOubie punbMbl, HuppoBbie 00pa3oBaTEIbHbIE PECYPChI, KOMILIEKT annapaTHO-IPOrpaMMHBIX CPEJICTB Ha
6aze I1K.
2. 1K ans mpoBeaeHUs BUPTYyaJIbHBIX Ja00paTOPHBIX PadoT.

IIpu ocBOCHMM MaTepUala U BIIOJHEHU 3aJaHUH 110 JUCLHUIUIMHE PEKOMEHAYETCS UCIIOIb30BaHUE
MaTepHaoB, pa3MelieHHbIX B JInunbix kabunetax odyqaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEACHUH 3aHITHI B PE)KUME OHJIAWH MOTYT
UCTIOJIB30BAThCS:

cucTeMa BuIeoKoH(pepeHIIcBs3u Ha ocHOoBe miatdopmel BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BaHUS
TCKCTOBBIX MAaTCPUAJIOB U npe3eHTaum‘/'1, ayJJuoO- U BUJACOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/laHNA,
3aJJaHus JJ1 COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMO¥ IS OCYIIeCTBIECHUS
00pa30BaTEJIBLHOr0 MpoIecca Mo AUCHHUIIHHE

1. Kommnbrotep ¢ BO3MOXKHOCTbIO BOCIIPOM3BEIEHUS 3BYKa
2. MynbpTHMeAna IPOEKTOP
3. Dkpan

[Tomemenust nayunoi 6uomuorexku [I'HUY mist oGecriedenust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-0ubnuorpaguueckuii otaen, kopm.l, aya. 142. OGopynoBaH 3 nepcoHalbHBIMU KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YuranbpHbli 3271 TyMaHUTApHOU JIUTEpaTyphl, Kopil. 2, aya. 418. O0opynoBaH 7 nepcoHalbHBIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100aIbHON KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, Kopm.6, aya. 107a. O0opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOH U I7T00AIBbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU NIUTEpaTyphl, Kopi.2 aya. 207. O6opyaoBan 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢axkynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHaabHBIMU
KOMIIbIOTEPAMH C IOCTYIIOM K JIOKaJbHOH U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

6. UnutanbHbIi 3a1 reorpadgudeckoro ¢akynaprera, kopn.8, aya. 419. O6opynoBaH 6 nepcoHaIbHBIMU
KOMIIbIOTEPAMH C IOCTYIOM K JIOKaJbHOH U INT00AIBHON KOMIIBIOTEPHBIM CETSM.

Bce xoMmnbroTephl, yCTaHOBJIEHHBIE B TOMELIEHUAX HAyYHOU OMOJINOTEKH, OCHAILEHBI CIICAYIOIINM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmonnas cuctema ALT Linux;

OducHerii naker Libreoffice.

CnpaBouHno-npaBoBast cucrema «Koncynprantlntocy»



doHAbl OLEHOUYHbIX CPeacTB ANA aTTecTauum no aucumnanHe Xmmua

MnhaHupyemble pe3ynbraTtbl 06yueHua no gucumnamHe ana GpopmuposaHun

3HAHUI U YMEHUW U KPUTEPUU UX OL,eHUBAHUA

3HaHUA, ymeHuUA

MnaHupyemble
pe3ynbTaTtbl 06yyeHusn

Kputepum oueHusaHus
pe3ynbTaToB 06yyeHusn

3HaHue Ba)KHEMILINX
XUMHYECKUX TTOHSITUI

3Haer COJIEpIKAHUE
BOKHEHUIIINX XUMHYCCKHX
TIOHSATHUH. BECIIIECTBO,
XUMHYECKUIN AJICMEHT,
aToM, MOJIEKYJIa,
OTHOCHUTEJIbHBIC aTOMHAas
U MOJIEKYJIIpHasi MaccChl,

WOH, U30TOIIBI,
XUMUYECKast CBSI3b,
AIEKTPOOTPULIATEIHLHOCT,
BaJICHTHOCTb, CTEIEHb
OKHUCIICHUS], MOJIb,
MOJIsIpHast Macca,

MOJISIPHBIN 00BEM HU.T.1I.

HeynoBjieTBOPpUTEIBbHO
He 3Haer copepxkaHue
BaKHEHIIINX XHUMHUYCCKHUX
MMOHSTUMN
Y 10BJIETBOPUTEIBHO
YactuuHo 3HAET
COIEP)KAHME BAKHEUIINX
XUMHYECKUX IOHATHU U
HE Bceraa MOKET
MIPUMEHUTH 3TU 3HAHUS HA
MPAKTHUKE

Xopouo
3HAET COJICpKAHUE
BaXXHEHIIINX XUMHYECKHUX
MOHSATHUM, HO HE Bcerga
MOXET TPUMEHUTH JTH
3HAHUS HA MPAKTUKE

OT1in4HO
3HaeT coaepKaHUE
BaAXHEUIINX XUMHYECKHUX
MOHSITUMN nu MOXKET
MIPUMEHUTH 3TU 3HAHUS HA
MPAKTUKE

3HaHue
3aKOHOB XUMUU

OCHOBHBIX

3HaeT OCHOBHBIE 3aKOHEBI
XAMUU: 3aKOH COXPaHEHUS
MacChl BEIIIECTB,
ITIOCTOSIHCTBA cocTaBa
BewecTB, [lepuonnueckuii
3akoH /.. Menneneena;

HeynoBJierBopuTe/1bHO

He 3Haer  oOcCHOBHBIE
3aKOHBI XUMHU
YoBiaeTBOPUTEIHHO

YacTtuuHOo 3HACT

OCHOBHBIC 3aKOHBI XUMHUHN
M HE BCErga MOXKET
IIPUMEHHTH 3TU 3HAHUS HA
MIpaKTHUKE

Xopouo




3HaCT OCHOBHBLIC 3aKOHBI
XUMHH, HO HC BCCria
MOXCT IIPpUMCHUTL OTH
3HAHUA HA IIPAKTHUKC

OT1TJau4HO
3HA€T OCHOBHBIE 3aKOHBI
XUMHUH u MOKET

IIPUMEHHTB 3TU 3HAHUS HA
IIPAKTUKE

3HaHKWE OCHOBHBIX TCOpI/Iﬁ

3HaeT OCHOBHEIC TCOPpHUH

HeynoBjieTBOPpUTEJIbHO

XUMUHU XUMUU: xumuueckoii | He  3HaeT  OCHOBHBIE
CBsI3U, TEOPUHU XUMUN
3JIEKTPOJIUTUYECKOU Y10BI€TBOPUTEIHHO
IUCCOLAlMY, CTpoeHus | HacTudHo 3HAET
OpraHUYECKUX U | OCHOBHBIE TEOPUU XUMHUH
HEOPTraHUYECKUX U HE BCErga MOXKET
COEIMHEHUN IIPUMEHHTH 3TU 3HAHUS HA

IIPAKTUKE
Xopouo
3HAET OCHOBHBIE TEOPHUH
XMMHH, HO HE BCerja
MOXET IIPUMEHUTH 3TH
3HaHUS Ha NIPAKTUKE
OT1iu4HoO
3HA€T OCHOBHBIE TEOPUHU
XUMUU U MOXKET
IIPUMEHUTH 3TU 3HAHUS HA
IIPAKTUKE
3HaHue BAKHEMIINX | 3HAET BaxHeumue | Hey1oBiieTBOPUTEIBLHO

BCIICCTB N MaTCpUaioB

BEIIECTBA U MATEPHUAJIBL:
BAXHEUNINE METAJUIBI U
CIUIaBbI; CEpHas, COJIsHAs,

a3oTHasE W YKCYCHas
KHUCIIOTBI,  OJaropojHbIe
ras3bl, BOJOPOJI, KUCIOPO/I,
TaJIOTCHBI, ICJIOYHBIC
MeETaJlIbI; OCHOBHFIE,
KHCIIOTHBIC u

aMmdoTepHbIe OKCUABI M

He 3Haer BakHeMliue
BEIIECTBA M MAaTEpHUaIbI
Y 10BJIETBOPUTEIBHO
YacTtnyHo 3HAET
Ba)XXHEUIIIME BEIIECTBA U
MaTtepuagbl U HE Bceraa
MOXKET NPUMEHHUTh OTHU
3HAHUS Ha MPAKTUKE
Xopowo




TUAPOKCHUIBI, 1IEJI0YH,
VIJIEKUCIIBIA W yrapHbIN
raspl, CEpHHUCTBIM ras,
aMMHaK HU.T.J.

3HaeT BayKHEHIIINE
BEIIECTBA M MAaTEpUaIb
HO He Bcerga MOXKeT
MIPUMEHUTH 3TH 3HAHUS HA
MPAKTUKE
OT1au4HoO

3HACT Ba)KHEUIIINE
BEIIECTBA U MaTepHUalbl U
MOXET NPUMEHUTh OTH
3HAHHUS Ha MPAKTUKE

YMmeHue Ha3bIBaTh
coeZiMHEeHus (BEIeCcTBa)

Ymeer Ha3bIBaTh:
VU3yUYECHHBIE BEIIECTBA IO
TPUBHUAJIBHOU VA
MEKIYHAPOIHOU
HOMEHKJIaType

HeynoBjieTBOPpUTEIBbHO
He ymeer  Ha3bBaTh:
V3yYECHHBIC BEIIECTBA IIO
TPUBUAJIBHOU WIIA
MEXKIYHApOIHOU
HOMEHKJIAType
YoBiaeTBOPUTEIHHO
YactuuHo yMeeT
HAa3bIBATh: W3yYECHHBIC
BEIIECTBA o
MEKTyHapOIHOU
HOMEHKJIAType

Xopouo
Ywmeer Ha3bIBaTh:
M3yYECHHBIC BEIIECTBA IO
MEXKIYHApOIHOU
HOMEHKJIATYpe, HO
3HAET 0 TPUBHUAJIBHOU
OT1au4yHO
Ymeer Ha3bIBATh:
M3yYECHHBIE BEILECTBA IO
TPUBHUAJILHOU 51 110
MEXKIYHAPOIHON
HOMEHKJIAType

HC

YmMeHue OIPENETATD
0a30BbIE TEOPETUYECKUE
MOHSITHS

Ywmeer ONPENEIATD
0a30BbIE  TEOPETUUYECKHUE
MOHSTHS. BaJICHTHOCTh H
CTEIEHb OKHUCIICHHUS
XUMUYECKUX DIJIEMEHTOB,
TUN XUMHUYECKOM CBSI3U B

HeynosiaersopureibHO
He ymeer omnpenenars
0a30BbIE TEOPETUUECKHE
HOHATHUSA
Y10BJI€TBOPUTEIBHO




COEIMHEHMSIX, 3apsi/l MOHA,
XapakTep Cpe/ibl B BOAHBIX
pacTBopax
HEOPraHUYECKUX U
OpraHuYeCcKuX
COCIMHEHUM, OKUCITUTENb
Y BOCCTAHOBUTEh

YactuuHo yMEET
ONPENIEIATh 0a30BbIC
TEOPETUYECKHUE OHSITHUS
Xopouro
Ymeet ONPENEIATh
0a30BbIE  TEOPETUUECKHE
NOHATUS HO HE Bceraa
MOXET MPUMEHUTH 3TH
3HAHMS HA IPAKTHKE
OT1au4yHO
YMmeer ONPENEIATD
0a30BbIE€  TEOPETHUYECKHE
IIOHATUS U BCETJa MOXKET
MIPUMEHHUTH 3TU 3HAHUS HA
MPAKTUKE

YMmeunue
3aBUCUMOCTD

00BICHATH
CBOIICTB

DJIEMCHTOB, BCIIICCTB

VMmeer OOBSICHSTD:
3aBHCUMOCTbD CBOMCTB
BCIIIECTB OT MX COCTaBa U
CTpPOEHHUS, pUpoy
XUMHUYECKOU CBSI3U
(MOHHOM  KOBAJICHTHOM,
METaJIJIMYEeCKON u
BOJIOPOJTHOM),

3aBUCHUMOCTh  CKOPOCTH

XAMUYECKOW PEAKIUU U
IIOJIOKEHUE XHUMHUUYECKOIO
PaBHOBECHS OT Pa3IMUHbBIX
(baKkTOpOB H.T.J

HeynoBJierBopuTeIbHO

He ymeer 0OBICHSTH:
3aBUCUMOCTh CBOMCTB
BEIIICCTB
YoBiaeTBOPUTEIHHO
YactuuHo yMeEeT
OOBSCHATH: 3aBUCHUMOCTH

CBOMCTB BCIISCTB U HE
BCETr/1a MOXKET IPUMEHUTD
9TH 3HAHMS HA MPAKTUKE
Xopouo
VYmeer OOBSICHSTD:
3aBHUCHUMOCTbD CBOMCTB
BEIIIECTB, HO HE Bcerja
MOKET NPUMEHUTh OTH
3HAHUS Ha NMPAKTUKE
OT1In4HO
OOBSICHSTD:
3aBUCHUMOCTh CBOMCTB
BCIIICCTB u MOKET
MIPUMEHUTH 3TH 3HAHUS HA
MPAKTUKE

YwMmeer

YMmenune
XAMHUYECKUUN
AKCIIEPUMEHT

BBITIOJIHATH

YMmeer BBIIOJTHATH
XUMHUYECKUU
AKCIIEPHUMEHT: o

HeynoBJierBopuTebHO
He ymeer BbIIONHATH
XAMUYECKUU




pacrno3HaBaHUIO
Ba)KHEHIIINX
HEOPTaHUYECKHUX u
OPTaHUYECKUX
COCJIMHCHMUI; o
CBOMCTBAM  Ba)KHEMIIIHX
HEOPraHUYECKUX u
OPTaHUYECKUX

COCOUHCHUHU U T.1I.

AKCIIEPUMEHT
YoBJ1eTBOPUTEIHLHO
YactuuHo yMeeT
BBITIOJIHATh, XUMHYECKUMN
SKCIIEPUMEHT, HO  HE
yMeeT OOBSICHUTD
pe3yIbTaT HKCIEPUMEHTA
Xopouio
VYmMmeer BBITIOJIHATH
XUMHUYECKHUHU
AKCHEPUMEHT, HO  HE
yMEeT BCErJa  MOXET
OOBSCHUTD pe3yJbTar
AKCIIEpUMEHTA
OTian4yHO
Ymeer BBINIOJIHATH
XUMHUYECKUHN
AKCIIEPUMEHT M Bcerjga
MOXKET O0OBICHUTD

pE3yNbTAT SKCIEPUMEHTA

YMeHue peliaTh:
pacyeTHBIC 3a1a4H.

Ywmeer pemats:
pacyeTHbIE 3aJ1ayu: 0
XUMUYECKUM (hopmyiaM u
YPaBHEHMSM, Ha pacyeT
IIPOLIEHTHOU ¥ MOJISIPHOM
KOHLEHTpaLu1

HeynosierBopureibHO
He yMeeT pelaTh:
pacyeTHbIe 3a/1auun
Y10BI€TBOPUTEIBHO
YacTuuHO yMeeT peliars:
MPOCThIE pacyeTHbIe
3aJlaud, HO HE YMeEeT
pemaTh 3a/1a4d CI0KHOTO
YPOBHSI.

Xopouo
yMeeT peliaTh: NpoCThie U
CJIOKHBIE pacueTHbIe
3a/1a4ud, HO JIONYCKAaeT HE
0oJiee OTHOU OLIMOKHU

OT1anyHo
yMEET pelaTh: NpOCThIE U
CJIOKHBIE pacyeTHbIe
3aiaun 0e3 OurOoK.




OueHOYHBIE CPeCTBA TEKYIIEr0 KOHTPOJISA M IPOMEKYTOUHOI aTTecTalun

Cxema gocrTaBku : bazoBas

Bujx MeponpusiTusi npoMe:KyTo4Hoi arrectanmu : He npexycMoTpeHo

MakcumMajabHoe Kojin4decTso 0asios : 100

MeponpusiTue TEKyLero
KOHTPOJIsI

KonTpoaupyemsie 3j1eMeHTHI Pe3yJIbTaTOB
o0yueHust

DopMyIbl U KIaCCHUPUKAITUU
OpPraHUYeCKUX BEIICCTB
3amuinaeMoe KOHTPOJIbHOE
MEPOTIPUSITHE

'YMeTh onpenessTh 00pa3ibl OpraHMueCcKuX
BEILECTB U MAaTEpUAJIOB HA UX OCHOBE; Y METh
[IPOBOJIUTH IIPEBPAIICHUE OPTAHUYECKUX
BELIECTB [1PU HarpeBaHUHM (ILIaBJICHUE,
oOyriauBaHue U ropeHue).B naners HaBbIKaMU
MOJICJINPOBAHUS MOJIEKYJI OPTaHUYECKUX
BEILECTB.

YTJI1€BOIOPOBI
[[1CbMEHHOE KOHTPOJIBHOE
MEpONPUITHE

BianeTs HaBbIKAMHM KQYECTBEHHOT'O OMPEIeTICHUs
YTJIepo/ia U BOJOPOAA B OPraHMYECKUX
BelllecTBax;3HaTh 00Pa3Ilbl MIIACTMACC, KAYYyKOB
1 PE3UHBI; Y METh MOAEIUPOBATH MOJIEKYJIbI
YTJIEBOJIOPOOB U
FaHOFCHOHPOI/I3BO[[HI)IX.BJIB.IIGTI) HaBBIKAMHU
MOJIy4SHUS ITUICHA, YMETh ONPEIETUTh €ro
CBOMCTBA.

Kucnopoanocoaepsxaine
OpraHUYECKUE COCANHEHUS
[[1iCbMEHHOE KOHTPOJIbHOE
MEpONPUSITHE

'YMETH ONIPEAEIUTH CBOWCTBA PACTBOPA YKCYCHOM
KHCJIOTBL. Y METh pacuyuTaTh MOJIEKYJISIPHBIE
(bopMyIIbl OPraHMYECKOTO BEIIECTBA 110
MaCCOBBIM JIOJISIM aTOMOB XMMHYECKUX
HIIEMEHTOB U 10 Macce (00beMy) MPOAYKTOB
CropaHusi; Y METb IIPOBOJUTH PacUEThI 10
YPaBHEHUIO XUMUYECKON PEaKIIUH.

DKCIIEpUMEHTAJIHBIE METOBI
WN3Y4EHHUS BELIECTB U UX
[IPEBPALLCHUI

[[1iCbMEHHOE KOHTPOJIbHOE
MEpOINPHUITHE

'YMeTh pacuuTaTh MOJIEKYIISIpHBIE (POPMYJIBI
OPraHNYECKOI0 BEIIECTBA I10 MACCOBBIM JI0JISAM
ATOMOB XMMHMYECKUX DJIEMEHTOB;Y METh
[IPOBECTHU PACUYETHI 110 YPABHEHUIO XUMUYECKON
peakuuu.

Crneunpuxkanusa MeponpusaTHH TEKyILIero KOHTPOJIS

DopMyJIbl M KJIACCH(PUKALMY OPraHUYECKHX BellecTB

HpO,Z[OJ'I)KI/ITCJ'ILHOCTB MMPOBCACHU MCPOIIPUATHA HpOMC)KWO‘-IHOfI aTrTeCTaluu: 1 yaca

VYcnoBust IpOBENCHNS MEPOIIPUATHS: B 4YaChl Ay AMTOPHOI padoThI




MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE IPOMEKYTOUHON aTTecTauuu: 20
IIpoxoaHoii 6ain: 9

IToka3aTeau OLleHUBAHUA

Banasl

MOJIETTUPYET MOJIEKYJIbl OPraHUYECKHX BELIECTB

orpenenseT 00pa3ibl OPraHMYECKUX BEIIECTB U MAaTepUAIOB Ha UX OCHOBE

MPOBOJANT NPEBPAIICHNE OPIraHUYECKUX BEIIECTB MPH HAarpeBaHUH (TUIaBjIeHNE, OOyTIIMBaHNE U
TOpPEHHE)

YrieBoaopoasbl

[TpoaomKUTET HOCTD TPOBECHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTeCTaluu: 2 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChI ayIMTOPHOI padoThI

MaxkcuManbHbIN 0aJl, BEICTABIISIEMBIH 32 MEPOTIPUSATUE MPOMEKYTOUHOU aTTecTanuu: 20
[Tpoxoxnoii 6amt: 9

IToxa3zaTen oneHUBAHUS

Baaabl

Ka4eCTBEHHO OIPEIEISAET YIJIEPOI U BOAOPO B OPraHUYECKUX BELIECTBAX

BBIBOJHT (hOPMYJTY MOJTyUEHHsI STUIICHA, OTIPEJIENIAET ero CBOMCTBa

MOZACIINPYCT MOJICKYJIbI YTJICBOAOPOAOB U T'aJIOTCHOIIPONU3BOJAHBIX

muddepeHnupyeT 00pasisl IIACTMACC, KAYIyKOB U PE3UHBI

NN DN

Kucaoponocoaep:xaime opranndeckue coeTuHeHUs

[TpoaomKUTEeTsHOCTD TPOBECHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTECTallUU: 2 Yaca
Y ciioBHsl MPOBEACHUS MEPOTIPHSITHS: B 4aChl ayANTOPHOI PadoThI

MaxkcuMasibHbIN 0aJi1, BRICTABIIIEMBbIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxoanoii 6amt: 9

IToxa3zarean oeHNBaAHUA

Baaasl

IIPOBOJUT PACYETHI 10 YPABHEHUIO XUMHUUYECKON pEaKIu1

paccYMThIBaeT MOJIEKYJISIPHBIE (POPMYJIBI OPIraHUYECKOTO BEIECTBA II0 MAaCCOBBIM JIOJISIM aTOMOB
XUMUYECKHUX IJIEMEHTOB M 10 Macce (00beMy) MPOTyKTOB
CTOpaHHUS

OIIpeIesIsieT CBOMCTBA PACTBOPA YKCYCHOU
KHMCJIOTBI

3KCHepI/IMeHTaJIbeIe METOAbI U3YUYCHHUSA BCIICCTB H UX npeBpame}mﬁ

IIpoaomKUTENLHOCTD IPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTallUU: 2 Yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUSA: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 40
ITpoxoanoii 6amn: 17

IToxa3zaTenan oneHNBaHUA

Banabl

MIPOBOJIUT PACYETHI IO YPABHEHHUIO XUMHUUYECKOW PEaKIINU

20




PaCcCUUTBIBACT MOJICKYJISIPHBIC (bOpMy.]'IBI OpraHu4Y€CKOro B€IeCCTBA 110 MaCCOBBIM O0JISIM aTOMOB 20
XUMHNYCCKUX 3JICMCHTOB

Bua meponpusiTusi npomMe:KyTouHOM arrectanum : He nmpegycMoTpeHo
MakcumasnbHoe kou4decTBo 6auios : 100

MeponpusiTue TeKylero
KOHTPOJIs
A30TOCOJepKAILUE OpraHUYECKHUE

coenunenus IlucbMenHoe
KOHTPOJbHOE MeponpusiTHe

KouTtposnpyembie 3jieMeHTBI pe3yJibTaTOB
00y4eHust

YMeTh XapaKkTepH30BaTh COCTaB, CTPOCHHUE,
MpUMeHEeHHE, GU3NUECKUEe U XMMUYECKHE CBOWCTBA,
Ba)KHEHIITNECTIOCOOBI MOTyYSHUS] THITHYHBIX
MpeICTaBUTEIICH a30TCOIePIKAIINX COSANHEHUI
(MeTuIamMuHa, IIULIKMHA,O €JIKOB).

BbICOKOMOEKYJISPHBIC YMETh UCTIOIB30BATh XUMUYECKYIO CUMBOJIMKY IS
COCIUHECHUS COCTaBJIEHUS CTPYKTYPHBIX (hOPMYJI BELIECTB U
IIucbMeHHOE KOHTPOJIbLHOE YPaBHEHUI PEAKLMM MOJIMMEPU3aLUU U
MEpoNpusTHE [TOJINKOHICHCALIHN.

3KCH€pI/IMeHTaJH)HI)I€ METOAbI

M3Y4YCHHA BCUICCTB U UX
¥ 1 'YMETh OUCHIBATH COCTaB, CTPOCHUC, OCHOBHBIC

MpEBpaIICHHI . i
" CBOMCTBa Kay4yKOB, HanboJiee pacpoCTpaHEHHBIX
A3o0TOCOAEpKAILINE U

BHUIOB IJIACTMACC, BOJIOKOH; Y METh OMMUCHIBATH COCTAB,

BBICOKOMOJIEKYJIIPHBIE .
" CTPYKTYpY, OCHOBHBIE CBOWCTBA OEIKOB; MOSICHITH Ha

COEIMHEHUS

[puMepax 3HaueHue OEIKOB JJIsl OpraHu3Ma yeloBeKa.
IIncbMeHHOE KOHTPOJIbHOE
MeponpusiTie

Cnenudukanus MeponpusaTHH TeKyIIero KOHTPOJIs
A3oTocoaep:xalue OpraHuYecKue coeJuHeHus

[IponomKUTENBHOCTD TPOBEACHUS MEPOIIPUATHS IPOMEKYTOUHON aTTECTAlUU: 2 Yyaca
VYcnoBus NpoBeeHUSI MEPOTIPUATHS: B YaChl ayAUTOPHOI padoThI
MaxkcumanbHBIH 0al, BRICTaBIISIEMBIH 32 MEPONPUSATHE TPOMEXKYTOUHOH aTTectaruu: 30

[Tpoxomuoii 6amt: 13

IToka3aTe/n ollecHUBAHUS Banasl
OTIpeICIIIeT COCTAaB U CTPOCHHE TUITUIHBIX MPEJICTABUTEIICH a30TCOICPIKAINX COSTMHEHUI 10
(MeTHIIaMHHA, TIUIUHA,0 €JIKOB).
oIpeeIIeT BAKHEHIITUE CIIOCOOBI MMOTYYCHHS TUITHYHBIX MTPEJICTABUTEIICH a30TCOICPIKAIIIIX 10
COCTMHEHUH (METHJIaMHUHA, TJIMIHA, OETTKOB).
oIpeeIIeT MpUMEHEHHe, (PU3NIECKIEe U XUMUYECKHE CBOMCTBA THITMYHBIX MPEIACTABUTEICH 10
A30TCOJEPIKAIINX COSTUHEHMI (METHIIAMUHA, TJIMIIMHA, OEITKOB).

BbicokoMoJieKyIsipHbIe cOeIMHEeHNSs



ITpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca

VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI

MaxkcuMaibHbIi 0aju1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 30

IIpoxonHoii 6amn: 13

IToka3aTe/in OllecHUBAHHUS Banasl
UCIOJIb3YET XUMHUYECKYI0 CUMBOJIMKY JJIsl COCTABIIECHUS CTPYKTYPHBIX (POPMYIT BELIECTB U 15
YPaBHEHUHN PEAKLUNTIONUKOHICHCALUH.
UCTIONIB3YET XUMUYECKYI0 CHMBOJIMKY JJIS COCTABIICHUS CTPYKTYPHBIX (DOPMYIT BELIECTB U 15
YpPaBHEHUU PEaKIUUTIONUMEPHU3ALINT

JKCIepUMEHTAIbHbIE MeTObl H3y4YeHHUs BeIeCTB U UX NpeBpauieHuii '"AzoTrocoaep:xamue u

BBICOKOMOJIEKYJISIpHbIE cOeJMHeHHs "'

[TpoaomKUTENEHOCTD TPOBEECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTallUU: 2 Yaca

VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 40

ITpoxoxanoii 6amn: 17

IToxa3zaTesm oneHUBAHUSA Baniabl

OMHCHIBACT COCTAB U CTPOCHHUE KayuyKOB, HanOO0JIee paclpoCTPaHEHHBIX BUIOB TIACTMACC, 10
BOJIOKOH

OTHCHIBAET OCHOBHBIE CBOMCTBA OENKOB; MOSICHSIET HA MIPUMepax 3HauUeHHEe OEKOB AJIs 10
OpraHu3Ma 4ejoBeKa

OIHCHIBAET COCTAB U CTPYKTYPY OCIKOB 10
OTHCHIBAET OCHOBHBIE CBOMCTBA Kay4yKOB, HanOOJee pacpOCTPaHEHHBIX BUOB IJIaCTMAcC, 10
BOJIOKOH

Buja MeponpusiTusi npoMe:XyTo4HOi atTecTaunu : uddepeHrpoBanHbiii 3a4eT
Crnoco0 npoBeaeHnst MepONPUATHS MPOMEKYTOYHOM aTTecTanuy : OIEHKa M0 AUCLUIIMHE B paMKax
IPOMEKYTOUHOM aTTECTAllUU OTIPEIeNIIEeTCsl Ha OCHOBE OayIoB, HAOpaHHBIX 00YUYaIOIIMMCS HA KOHTPOJIbHBIX

MEPONPUATHSIX, TPOBOJIUMBIX B TEUCHHE YUCOHOTO MepHo/Ia.
MakcuMajJbHOe KoJuuecTBo 0aaiaos : 100

KonBepTanusi 6a/110B B 0TMETKH

«otiam4Ho» - ot 81 no 100

«xopomo» - ot 61 1o 80

«YAOBJIETBOPHUTEJBbHO» - OT 43 110 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3aUTeHO» MeHee 43 OGana

Komnerenuus Meponpusitue
TeKYUIero KOHTPOJIst

KouTtposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI




MeponpusiTie TeKylero KOHTpOJIs

KounTtposnpyembie 3jieMeHTBI pe3yJibTaTOB
o0y4eHust

XuMuueckas peakuus
IIucbMeHHOe KOHTPOJIbHOE
MeponpusiTue

YMeTh IIpOBOAUTHL PCAKIHNH MOHHOI'O 06MeHa;Y
MCTb OIIPCACIIATEL CPCAbl pAaCTBOPOB BCUICCTB C
IMIOMOIIbIO YHUBCPCAJIIbHOI'O MHANKATOPA.

DKCIEPUMEHTAIBHBIE METObI U3yUCHUS
BEILIECTB U WX IIPEBPAIICHUNA
"Xumunueckue peakiuu" IucbMenHoe
KOHTPOJIbHOE MEepONpUsiTHE

YMeThb onpeseNaTh BIUSHUE pa3IuuHbIX (PaKTOpoB
HAa CKOPOCTb XUMUYECKON PEAKIUH. Y METh
[IPOBOJIUTH PACUEThI 110 YPAaBHEHUSM XUMHUYECKUX
peakuuii, B TOM YUCIETEPMOXUMUYECKHE PACUETHI.

DKCIEPUMEHTAITBHBIE METObI U3yUCHUS
BEILIECTB U UX MpeBpalieHuit "Meramibt
U CIIIaBbI"

IIucbMeHHOe KOHTPOJIbHOE
MeponpusiTue

YMeTh MPOBOJIUTE pacyeThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH, €CIIH
OJHO U3 BEIIECTB JAHO B BUJE PacTBOpa C
OIIPEAECIEHHON MacCOBOM J10JI€M PACTBOPEHHOIO
BEILECTBA; Y METh IIPOBOJUTH PACUEThI MacChl
BEIIECTBA UM 00bEMa ra30B 110 U3BECTHOMY
KOJMYECTBY BEIIECTBA, MAaCCEe MIMOOBEMY OJTHOTO
13 Y4aCTBYIOUIMX B PEAKI[MU BEILLECTB; PACUEThl
Macchl (00beMa, KOJTMYeCcTBa BEIIECTBA)
[MPOAYKTOB PEAKIUHU, €CIIU OJHO U3 BEIIECTB UMEET

[IPUMECH.

Crnenudukanus MeponpusaTHH TeKylIero KOHTPOJIS

Xumuueckasi peakius

[IpoaomKUTENEHOCTD MTPOBEAECHUS MEPOIPUATHS TPOMEKYTOUHOM aTTecTalluu: 2 yaca
VYcnoBus NpoBeeHUSI MEPOTIPUATHS: B YAChl ayJAUTOPHOI padoThI
MaxkcumanbHbIN 0ai, BEICTABIsIEMbIH 32 MEPONPUATHE TPOMEXYTOUHOM aTrTectaruu: 30

[Tpoxomuoii 6amt: 13

IToka3aTein olleHUBaHUS Baniasl
ONpeAeIsieT CpeAbl pACTBOPOB BEHIECTB C [IOMOII[LIO YHHBEPCATBbHOTO MHIUKATOpA 15
POBOJIUTH PEAKIIMM HOHHOT'O OOMeHa 15

JKCNepUMEeHTAIbHbIE MeTO/IbI H3yYeHHs BellleCTB M UX NpeBpamieHuii ""XumMuyeckue peakuun

[IponomKUTENBHOCTD TPOBEACHUS MEPOIIPUATHS MPOMEKYTOUHON aTTECTALUN: 2 Yaca
VYcnoBus NpoBeAEHUS MEPOIPUATHS: B YAChI ayAUTOPHOI padoThI
MakcumanbHbIN 0ajul, BRICTABISIEMBIN 32 MEPOTIPUITHE POMEKYTOUHOM artectanmu: 30

[Tpoxomuoit 6amt: 13

”"




Iloka3aTenu oLeHUBAHUA

Baaasl

MIPOBOJUT PACYETHI M0 YPABHEHUSAM XUMHUYECKUX PEAKLUM, B TOM YUCIIE TEPMOXUMUYECKUE 15
pacdEThl
OTIPE/ICTISICT BIUSHHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOU PEaKIIuu 15

JKCNepUMeHTAIbHbIE METOAbI U3Y4YeHNs BellleCTB M UX npeBpamenuii ''MeTtasibl U cnjiaBbl'

[TpoaomKUTET HOCTD MTPOBEECHUS MEPOTIPUSATHS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca
YcnoBus mpoBeaeHUS] MEPOTIPUATHUS: B YAChl ayIMTOPHOH padoThI

MakcumanbHBIA 0asl, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTecTanun: 40
[Tpoxoxnoii 6amr: 17

Macce I/IJII/IO6I>CMy OIHOT'0O M3 YYaCTBYIOIIUX B PCAKIIUU BCILICCTB

Iloxa3aTesn oeHMBaAHUSA Banabl
MIPOBOJUT pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MMPOYKTOB PEaKIUH, €CJIA OJJHO U3 14
BEIIIECTB UMEET PUMECH
MIPOBOJMT pacueThl MAaCChl (00hEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIA OJTHO U3 13
BEIIECTB JIaHO B BUJI€ PACTBOpPA C OIPEIEIIEHHONW MacCOBOM J0JIel paCTBOPEHHOT'O BELIECTBA
IPOBOJUT pacueThl MACChl BEIIECTBA WM 00BEMA I'a30B IO U3BECTHOMY KOJIMYECTBY BEILIECTBA, 13




