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1 . HaI/IMeHOBaHHe JUCHUIIJIMHBI
XUMUS

2. MecTO AMCUMNJIMHBI B CTPYKTYpe 00pa30oBaTe/IbHO MPOrpaMmMbl
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3. HJ’IaHI/IpyeMble peE3yabTaThl oﬁyqe}mﬂ mo AMCHUIIJINHE

TpeOoBanust k pe3yabTaTaM OCBOCHHUS OOYHYaIOIIMMUCS IPOrpaMM CpEIHEro oOmero ooOpa3oBaHUS
(IMYHOCTHBIM, METANpeIMETHBIM M TpeAMETHbIM). HaydHo-MeToauyeckoll OCHOBOW st  pa3pabOTKH
IUIAHUPYEMBIX pPE3ylbTaTOB OCBOEHHUS MpOrpaMM CpeaHero oouero oOpa3oBaHUs SBJISETCS CUCTEMHO-
NEeSITEIbHOCTHBIN TOXO/.

B cooTBeTcTBHNM C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOJ0M B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA
npenMera "XuMua" Ha ypoBHE CpeHEro 00IIero 00pa30BaHus BbIJIEIECHbI CIEAYIONINE COCTABISIONINE:

® OCO3HaHWE OOYYAIOUIUMHUCS POCCHUHCKOW TpakJTaHCKOM HMIEHTUYHOCTH - TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAMOOIIPENIETICHUIO;

® HaJIMYME MOTUBAIMH K O0YyUEHHUIO;

® [ICJICHAMPABIICHHOE Pa3BUTHE BHYTPECHHUX YOCKACHUH JTMIHOCTH HA OCHOBE KJTFOUECBBIX IIEHHOCTEN 1
HMCTOPUYECKUX TPAIUIIUN 0a30BOI HAYKH XUMUU;

® TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJCTBOBATHCS B CBOEH /1€ATENHHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMU, IPUCYIIUMU HEIOCTHONU CUCTEME XUMUYECKOTO 00pa30BaHus;

® HaIMYME MPABOCO3HAHUS DKOJIOTHUECKOW KYJIbTYpbl W CIIOCOOHOCTH CTaBHUTh IEIM U CTPOUTH
YKU3HEHHbBIC IIJIaHBI.

JINYHOCTHBIE Ppe3yJabTaTbl OCBOeHHsI mpeaMera '"'Xumusi" [OCTHralOTCs B €IWHCTBE Y4eOHOU U
BOCITUTATENIBHOM JIEATEIbBHOCTH B COOTBETCTBUUM C TYMAHUCTUYECKUMH, COLMOKYJIbTYPHBIMHU, TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSMH U HJeallaMHd POCCHUHCKOTO TPa)KIaHCKOTO OOIIECTBa, NMPUHATHIMU B OOIIECTBE
HOpPMaM{ Y TpaBWJIAMHM TOBEICHHS, CIOCOOCTBYIOUIMMH IIpOLlEcCaM CaMOIIO3HAHUS, CaMOPAa3BUTUS H
HPABCTBEHHOI'O CTAHOBJICHUS JTUYHOCTU O0YyYaIOLTUXCS.

JIndHOCTHBIE pe3ylbTaThl OCBOGHHUsA TmipeaMmera "Xumus" oTpaxkaioT CcHOPMHUPOBAHHOCTh OIIBITA
M03HABATEIHHON U MPAKTUYECKON JIEATEIBHOCTH O0yUYaIOIINXCA 10 pean3aliy IPUHATHIX B 00IIECTBE IIEHHOCTEH,
B TOM YHUCJIE B YaCTHU:

1) rpasKIaHCKOro BOCIMTAHUS:

OCO3HAHUS OOYYaAIOUIUMUCS CBOMX KOHCTHTYLIMOHHBIX NpaB M OO0s3aHHOCTEH, YBaXEHHS K 3aKOHY U
MIPABOTIOPSIIKY;

OpeaACTaBJICHHA O COONAJIbHBIX HOpMaAX U IIpaBHJIaX MEKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBC,

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOﬁ JACATCIIbHOCTHU ITPHU CO3AaHUN yqe6HBIX IIPOCKTOB, pCIICHUHA y‘le6HLIX
U IIO3HABATCJIbHBIX 3a/da4, BBIIIOJIHCHUH XUMHUUYCCKUX OKCIICPUMCHTOB;

CITOCOOHOCTH TOHMMAaTh H INPUHHUMATb MOTHUBBI, HAMCPCHUSA, JIOTUKY W APTYMCHTBI APYTUX HPH aHAJIU3C
Pa3JIMIHBbIX BUIOB yqe6H0171 JCATCIBbHOCTH,

2) NIaTPUOTHYECKOI0 BOCIIMTAHUS
LIEHHOCTHOTO OTHOLLIEHUS K UCTOPUYECKOMY U HAyYHOMY HaCJIEUI0 OTEYECTBEHHON XUMUU;

YBAXKCHHA K IPOLECCY TBOPUYCCTBA B obmactu TCOPUHU U TPAKTUYCCKOTO MPUMCHCHUSA XUMUH, OCO3HAHUS TOTO,
4YTO HJOCTUKCHUS HAYKU €CThb PC3YJIbTAT JJIIMTCIbHBIX Ha6J'IIo,HeHPII>i, KPOMOTIIMUBBIX SKCIICPUMCHTAJIbHBIX ITONCKOB,
MOCTOSIHHOI'O TPYyJa YUCHBIX U IIPAKTUKOB,

HHTEpPCCa U MO3HABATCIbHBIX MOTHUBOB B IOJIYUYCHUHN U MOCIICAYIOLNIEM aHaAJIN3¢C I/IH(I)OpMaI_II/II/I 0 ICPEaOBBIX
JOCTHIXKCHUAX COBpCMCHHOfI OTE€YECTBEHHOM XUMUU,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS



HPaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O ITOBECACHM,

CIIOCOOHOCTHU OLCHUBATL CUTyalluU, CBA3AHHBLIC C XUMHWYCCKUMU SABJIICHHUAMU, U IPHUHHUMATh OCO3HAHHLIC
peuicHusd, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbBI 1 ICHHOCTU

TOTOBHOCTU OLCHHUBATHL CBOC IMOBCACHHUC W IIOCTYIIKM CBOUX TOBapI/IHIGfI C HO3I/IIII/H>'I HPAaBCTBCHHBIX U
IMpaBOBBIX HOPM U OCO3HAHUEC HOCHGI{CTBI/Iﬁ OTUX MMOCTYIKOB,

4) popMupoBaHNS KYJIbTYPbI 310POBbSI:

MMOHUMAaHMs IIEHHOCTEW 3J0pOBOTO W 0Oe30macHoro olpa3a >KU3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (DU3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOnroieHns paBuil 0€30MacHOr0 OOpalIeHs ¢ BEIIECTBAMU B OBITY, TOBCETHEBHOM KU3HU U B TPYAOBOM
JeATeNbHOCTH;

MMOHUMAaHMSI [IEHHOCTH TIPABUJI UHIUBHUIYAIIbHOTO U KOJUICKTUBHOTO O€30IaCHOTO MOBEACHUS B CUTYAIUsX,
YTPOKAIOIINX 370POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUS TIOCIIEICTBHI U HEMTPUATHS BPEIHBIX IPUBBIYEK (YITOTPEOIIEH S aJIKOT0JIsl, HAPKOTUKOB, KYPEHH);
5) Tpy/10BOr0 BOCIIUTAHHUSI:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B YU€OHO-HCCIIEI0BATEIbCKOM A TETLHOCTH, 00IIECTBEHHO TOJIE3HOM,
TBOPUYECKOM M IPYTHX BUIAX ACSITEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE y4acTHE B PEIICHUH MPAKTHYECKHUX 3aj[ad COIMAIbHOMN HANpaBICHHOCTH (B paMKax
CBOErO KJ1acca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEeHUIO Mpodeccuil pa3InyHOro poja, B TOM YHCJIE Ha OCHOBE MPUMEHEHUs
MpeIMETHBIX 3HAHUHN M0 XHUMHH;

YBaXEHHUSI K TPYLy, JIOASIM TPYya U pe3yibTaTaM TPYAOBOH AeATeIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MHIMBHUAYalIbHOW TpaeKTOpuu oOpa3oBaHus, Oyayiiel npodeccuu u
peaM3aliii COOCTBEHHBIX XU3HEHHBIX IIAHOB C YYE€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XHMMMHH,
MHTEPECOB U MOTpeOHOCTEN 00IIECTBA;

6) 3K0JI0rHYecKOro BOCHHTAHUS:
9KOJIOTMYECKH 11€7IECO00Pa3HOTO OTHOIICHHS K IPUPOJIE, KAK UCTOYHHKY CYIIECTBOBAHUS KU3HH Ha 3eMIie;

MMOHUMAaHHS TJI00AIBHOTO XapaKTepa 3KOJOIMYCCKUX HpO6J’I€M, BJIMSAHUSA SKOHOMHWYCCKUX IIPOLCCCOB Ha
COCTOAHUC HpHpO,HHOﬁ u COHH&HBHOﬁ CpEabI;

OCO3HaHusA H606XOI[I/IMOCTI/I HCIIOJIb30BaHUS JTOCTHIKECHUN XUMUM JJIS peuicHus BOIIPOCOB PallMOHAJIBHOI'O
MpUPOAOIIOJIB30BAHN,

aKTUBHOTO HENPUATHS JEHCTBUI, NPHUHOCAIIMX Bpel OKpYXKalolled NPUPOJHON cpene, YMEHHs
IIPOrHO3UPOBATh HEOIArONPUATHBIE SKOJIOTUYECKUE OCIIEICTBUS NPEANPUHUMAEMBIX IeHCTBHIA M PEeIOTBPAIIATh
ux;

HaJIM4YHA Pa3BUTOI'O0 ISKOJOTMYCCKOro MBIIJICHHAA, 9KOJOTHYECKOM KYJIBTYpPBI, OIIbITa JACATCILHOCTU
JKOJIOTHYECKOM HAIpaBJICHHOCTH, YMCHHA PYKOBOACTBOBATHCSA HUMU B HOSH&BﬁTCHBHOﬁ, KOMMYHHKaTHBHOﬁ u
COIIMaIbHOM IIPAaKTHUKE, CIIOCOOHOCTH U YMCHHUA aKTUBHO IMPOTUBOCTOATH UACOJIOTUU XCMO(I)O6I/II/I;

7) HEHHOCTH HAYYHOTO MO3HAHMA '



cOpMUPOBAHHOE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U
0O0IIeCTBEHHOH MPaKTHKH;

MOHUMAaHUS CTIEHU(PUKN XUMHH KaK HAyKH, OCO3HAHUS €€ poJid B (JOPMHUPOBAHUY PALTMOHAIBHOTO HAYYHOTO
MBIIIJIEHHS], CO3JaHUH LIEJIOCTHOTO MPEJICTaBICHNS 00 OKPYKAIOLIEM MUPE KaK O €AMHCTBE MPUPO/IbI U YEJIOBEKa,
B [1I03HAHUU NPUPOHBIX 3aKOHOMEPHOCTEHN U PEIIEHUHU IPOOJIEM COXpaHEHUsI IPUPOTHOTO PAaBHOBECHS;

YOKICHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JJIsi COBPEMCHHOW NMBHIIU3ALMHU: B €€ T'yMaHUCTHYCCKOU
HAIPaBJICHHOCTH M BAXXHOW POJIM B CO3JAaHWHM HOBOW 0a3bl MaTepHAIBLHOW KYJIbTYPBI, PEIICHUH TJIOOATHHBIX
npo0JieM yCTOWYMBOIO Pa3BUTHUSL YEIOBEUYECTBA - CHIPHEBOM, DHEPIETUYCCKOW, MUIICBOH M 3KOJOTHYCCKOU
0€30T1aCHOCTH, B Pa3BUTUN MEIUIIUHBI, O0ECIIEYCHUU YCIOBUN YCIICIIHOTO TPYy/la U SKOJOTHUECKH KOMGOPTHOU
JKH3HH Ka)KIIOT0 YjaeHa O0IIEeCTBa;

€CTECTBEHHO-HAyYHON TPaMOTHOCTH: ITOHMMAHUSA CYHNIHOCTH METOJOB IIO3HAHMS, HCIOJIb3yEMBbIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJy4YaeMble 3HAHUS NI aHajau3a U OOBSICHEHUS SIBICHUMN
OKPY’KaIOILIEro MUpa ¥ MPOUCXOAAIIUX B HEM U3MEHEHUHN, yMEHUS JieflaTh 000CHOBAHHBIE 3aKIIOYEHUSI HA OCHOBE
Hay4YHBIX (PAKTOB ¥ UMEIOIIMXCS TAHHBIX C LIE€JIbI0 TIOJIyYEHHS! T0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO MCIOJIB30BATh XHMHUUYECKHE 3HAHMS A1 peHICHUA HpO6J'IeM B pCallbHBIX
KU3HCHHBIX CUTYyallHuAX,

HHTEPECA K IO3HAHWIO U HCCH@HOB&TGHBCKOﬁ JACATCIIBHOCTH,

TOTOBHOCTHU M CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHUIO M CaMOOOpa30BaHUIO, K AKTUBHOMY MOJTY4YE€HHUIO
HOBBIX 3HAHUI M0 XUMUHU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

WHTEpeca K 0OCOOCHHOCTSAM TpyJa B pa3IudHBIX chepax MpodhecCuoHaTBHOMN NeATeTbHOCTH.

MetanpeaMeTHble pe3yabTaTbl 0CBOeHHs Y4eOHOro npeamMera "Xumus'" Ha ypOBHE CPEIHETO OOIIIETo
00pa3oBaHUs BKIIOYAIOT:

3HaYuUMBbIe A1 (POPMHUPOBAHUS MUPOBO33PEHUS OOYYAIOMIMXCS MEKIUCIHUIUIMHAPHBIE (MEXIPEAMETHBIC)
oOlIeHay4YHbIe TOHATHSA, OTPAKAIONINE IIEJIOCTHOCTh HAYYHON KapTHHBI MUpPA U CHEHU(PHUKY METOJOB MO3HAHMUS,
HCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTus, SIBJICHUE, MPOIIECC, CUCTEMA, HAYyYHBIH
(dakT, NpPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS, HCCIeI0oBaHUe, HaONI0JeHue, H3MEPEHHUE,
AKCIEPUMEHT U JAPYTHUE);

YHUBCPCAJIbHBIC y‘Ie6HHe JIelcTBUS (HOSHaBaTeHLHLIe, KOMMYHUKATUBHBIC, peFYHHTI/IBHLIC),
O6CCHC‘II/IB8.IOH_II/IC q)OpMI/IpOBaHI/Ie (I)YHKHHOHaHLHOﬁ I'paMOTHOCTH U COHH&J’IBHOﬁ KOMIICTCHIIM o6yqa}onmxc;1;

CIIOCOOHOCTD 06yt1a101111/1xc;1 HCIIO0JIb30BAaTh OCBOCHHBLIC MCKIUCHUIINIMHAPHBIC, MUPOBO33PCHYCCKUEC 3HAHUS
U YHUBCPCAJIbHBIC y‘le6HHe JIENCTBUS B MO3HABATEIbHOM U COITUATBLHOM ITPAKTHUKE.

MeTaHpeI{MeTHHC PE3YJIbTAaThl OTPAKAKOT OBJIAACHHUC YHHBCPCAJIbHBIMU y‘le6HLIMI/I IIO3HaBaTCJIbHBIMH,
KOMMYHUKATHBHBIMU U PETYIATUBHBIMUA JICUCTBUSIMU.

OBnazneHne yHUBEpCAIbHBIMU Y4€OHBIMH TO3HABATEIbHBIMU ACHCTBUSIMHU:
1) 6a30oBbIC JJOTHYECKUEC ICHCTBHUS:
CaMOCTOSITENILHO (POPMYITHPOBATH M aKTYAIU3UPOBATH MTPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpCACIIAThL LEIN ACATCIBHOCTH, 3a/laBasd MapaMCTPbl U KPUTCPHUU UX JOCTUKCHUSA, COOTHOCUTL PC3YJIbTAThI
ACATCIBHOCTH C INIOCTABJICHHBIMU LCIISIMU,

HCIIOJIb30BAThL IMPHU OCBOCHUU 3HAHUI MPUCMBI JIOTUYCCKOT'0 MBIIIJICHUSA - BBIACIIATH XapPpAKTCPHBIC ITPU3HAKH



MOHATUH W YCTAHABJIMBATh MX B3aWMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOUIME MOHATUS JUIS OOBACHEHHS
OTIENBHBIX (PAKTOB U SABJICHUA;

BBI6I/IpaTb OCHOBAHHA U KPUTCPUU IJIA KJIaCCI/I(i)I/IKaL[I/II/I BCIICCTB U XUMHUYCCKUX peaKuHﬁ;
YCTaHABJIMBATb NPUINHHO-CICACTBCHHBIC CBA3H MCKY U3YUaCMbIMU ABJICHUAMMU,

CTPOUTD JIOTUYCCKUC PACCYKACHUS (I/IHILYKTI/IBHI)IG, ACAYKTUBHBIC, 110 aHaJIOFI/II/I), BBIABJIATH 3aKOHOMEPHOCTHU
" IPOTUBOPCHUUSA B paCCMATPUBACMBIX SIBJICHUAX, q)OpMy.]'II/IpOBaTI) BBIBOIbI U 3aKJIIOUYCHUS,

MPUMEHATh B TMPOIECCE IMO3HAHUS, HCIOJIb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
MpeoOpa3oBhIBaTh MOJCIBHBIC MPEACTABICHUS - XUMHUYCCKUN 3HAK (CHMMBOJ) dJI€MEHTa, XUMUYecKas dopmyna,
ypaBHEHUE XUMUUYECKOU PEAKIIUU - TIPH PEIICHUH YYEOHBIX MO3HABATEIBHBIX M MPAKTUYECKUX 3a/1a4, IPUMEHSITh
Ha3BaHHBIE MOJICIbHBIC TPEACTABICHUS Il BBISIBJICHUS XapaKTEPHBIX NPHU3HAKOB H3y4aeMBIX BEIIECTB U
XUMHUYECKUX PEaKIIUi.

2) 6a30BBIC UCCIEAOBATEIHCKIEC NCHCTBUSA:
BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHKS BEIIESCTB U XUMHUYICCKUX PEAKIIHIA,

dbopMmynupoBaTh LEIM M 3aJauyd UCCIENOBaHUS, HCIOJIb30BAaTh IIOCTABJICHHBIE U CAMOCTOSATEIHHO
chopMyIupOBaHHBIE BOTIPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JJIs1 (GOPMUPOBAHUS TUIIOTE3BI I10
MIPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUMH;

BJIQJICT HABBIKaAMHU CaMOCTOSATCIBHOIO IINIAHUPOBAHWUA MW TPOBCACHUA YUYCHHYCCKUX OKCIICPUMCHTOB,
COBEpPILIEHCTBOBATh YMEHUS HAOIIOAATh 3a XOJOM IpOIlecca, CaMOCTOSATEILHO MPOTHO3MPOBATH €0 PE3yJbTar,
dbopmynupoBath 0000IIEHUST U BHIBOJIBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEAOBAHHS, COCTABIATh
000CHOBAHHBIN OTYET O MPOJIeTIaHHON paboTe;

MPUOOPETATh OMBIT YYCHUUECKOHN MCCIIeI0BATENbCKON U TPOEKTHOM 1eATebHOCTH, MPOSIBIISITH CIIOCOOHOCTD
U TOTOBHOCTb K CaMOCTOSITEIbHOMY MOUCKY METOJOB PELICHHUS MPAaKTHYECKUX 3a]ad, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0OB TIO3HAHHUS.

3) pabora ¢ uapopmaruei:

OPUEHTHPOBATHCS B Pa3IMUHBIX UCTOYHHUKAX MH(pOpMaIK (HaydyHO-TIOMYJsIpHAs JIUTEpaTypa XUMHUECKOTO
CoJiep’KaHus, CIpaBOYHbIE 1mocoOusi, pecypcsl VHTepHeTa), aHaTM3upOoBaTh MH(GOPMALIUMIO PA3IMYHBIX BUAOB U
dbopM mpecTaBICHHs], KPUTHYECKH OIIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTS;

(dbopMynupoBaTh 3ampockl U TNPUMEHATh pa3IMYHble METOJbl IpU TOUCKE M 0TOOpe HHpopMaIuH,
HE00X0AMMOM 7151 BBINIOJHEHUS y4eOHBIX 3a/1au ONpPEIEIIEHHOTO TUIIa;

HpI/IO6peTaTI> OIIBIT HCIIOJb30BaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHLIX TEXHOJIOTUH U Pa3JINYHBIX
ITIOHMCKOBBIX CUCTCM,

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMaJbHYIO (opMy mpencTaBieHuss HHGopManuu (cxemsl, rpaduku,
JMarpaMMbl, TaOJIULbI, PUCYHKHU U IPYTHUE);

UCIOJb30BaTh HAYYHBIN S3BIK B KQUECTBE CPEJICTBA MPHU paboTe ¢ XUMHUECKOW MH(popManueil: IpUMEHsITh
MeXIpeIMeTHbIE ((PU3nYecKre U MaTeMaTudeckrue) 3HaK| U CUMBOJIbI, (hOpMyItbl, a00peBHaTypbl, HOMEHKIATYPY;

HCIIOJIB30BAaTh U Hp606p8.30BBIBaTB 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAITIAAHOCTHU.
L4 OBJ'IE[,Z[CHI/IC YHUBCPCAJIbHBIMU KOMMYHHUKATHBHBIMHA JIeHCTBUSMU:

3a1aBaTb BOIIPOCHI IO CYIICCTBY O6CY)KI[3.CMOI71 TEMBI B XOJI€ Jrajiora W/WI AUCKYCCUU, BBICKA3bIBATb UACH,



(bOopMyITUPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BBIMIOTHCHHUS MTPEITI0KEHHOM 3a/1a4H;

BBICTYIIATH C HpCSCHTaHI/Ieﬁ PE3yIbTaTOB MMO3HABATEIILHOM ACATCIIBHOCTHU, ITOJIYYCHHBIX CAMOCTOATCIIbHO UJIN
COBMCCTHO CO CBCPCTHHKAMH IIPpU BBIIOJHCHUN XUMHUUYCCKOTO JSKCIICPUMCHTA, HpaKTI/I‘{eCKOﬁ paGOTBI 110
HCCJIEIOBAaHUIO CBOMCTB M3yYaeMbIX BELIECTB, pealu3alui y4eOHOro MmpoekTa U (pOpMyIHpoBaTh BBIBOJBI 110
pe3yibTaTaM TPOBENEHHBIX HCCICAOBAHUHA ITyTEM COTJIACOBAaHHS IMO3WIMIA B XoAe OOCYXIeHus U oOMeHa
MHCHUAMU.

L4 OBJ'IEUIGHI/IG YHUBCPCAJIBbHBIMU PETYIIATUBHBIMU )IGI\/JICTBI/ISIMI/II

CaMOCTOSITENIBHO IJIAHUPOBATH M OCYIIECTBIIATH CBOIO TIO3HABATEIBHYIO JIEATEIBHOCTD, ONIPEIENssl €€ IEeNH U
3a/1a4d, KOHTPOJIMPOBATH U 10 ME€pPe HEOOXOIMMOCTH KOPPEKTHPOBATH MpEIaraéMblii alTOPUTM JICHCTBUM MpH
BBITIOJTHEHUH YIEOHBIX U MCCIIEA0BATEIbCKUX 3aJ1a4, BEIOMpaTh Hanbosee 3pGEeKTUBHBIN CIOCO0 MX PEIICHHS C
Y4ETOM IMOJTyYEHUSI HOBBIX 3HAHUM O BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIICCTBJIATE CAMOKOHTPOJIb CBOCH ACATSIHHOCTH Ha OCHOBE CaMOaHAaIM3a U CAaMOOIICHKH.

IIpenmeTHble pe3yabTaThl OCBOCHHUS MPOTrPaMMBbI CpeIHEr0 0011ero o0pazoBaHus 0 XUMUU Ha 6a30BOM
YpOBHE OPHEHTHPOBAHBI Ha O0OECIEUECHHE NPEHMYIIECTBEHHO O00Ie00pa3oBaTelbHON W OOMIEKYJIbTYPHOM
MOAroTOBKH oOyuaronuxcs. OHU BKITIOYAIOT crienuduueckue aas yueOHoro npeameta "Xumus'" HaydHble 3HAHUS,
YMEHUS U CIIOCOOBI AEHCTBUI 110 OCBOECHUIO, MHTEPIIPETALMH U ITPE0OPAa30BaHUIO 3HAHUM, BUJIbI JEATEIBHOCTH IO
MOJIy4YE€HUIO HOBOTO 3HAHUS U NMPUMEHEHUIO 3HAaHUH B Pa3JIMYHBIX Y4EOHBIX U PEajbHBIX KU3HEHHBIX CUTYaLUsX,
CBSI3aHHBIX C XMMHEH. B mporpamMMe 1o XMMHH MIPEIMETHBIE PE3YIbTAThI IIPEICTABIICHBI 110 TOJaM H3y4YCHHS.

IIpenmeTHbIe pe3y/ibTAaThl 0CBOEHHS Kypca ""Opranndeckasi XuMus' oTpaxaior:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN O XUMHYECKOW COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MUDA,
pOJI XUMUU B TMO3HAHUM SABJIIEHUN MNPUPOAbI, B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIMOHATBHOW T'PaMOTHOCTH, HEOOXOIUMOW [UIsi pEIIeHHs NPaKTUYECKHX 3aJad U IKOJIOTMYECKU
000CHOBAHHOTO OTHOILIEHUS! K CBOEMY 37I0POBBIO U MPUPOTHOM cpelie;

BJIAJACHHC CHCTEMOM XMMHYCCKUX 3HaHHﬁ, KOTOpasd BKIKOYACT:

OCHOBOIOJIAraloNIue MOHATUS (XMMHYECKUN SJIEMEHT, aTOM, JJIEKTpOHHas 000JIouKa aroma, MOJeKyna,
BaJICHTHOCTh, 3JEKTPOOTPUIIATEILHOCTh, XWMHUYECKasi CBSI3b, CTPYKTypHas ¢opmyna (pa3BepHyTas U
COKpallleHHas), MOJb, MOJISIpHas Macca, MOJSPHBIA 00beM, YriaepoAHbIH cKeleT, (PyHKIMOHANbHAs TpyIIa,
paauKan, U30MepHs, H30MEphl, TOMOJIOTHUECKUN Psiji, TOMOJIOTH, YIJIEBOJAOPOIbl, KUCIOPOA U a30TCOAEpKaIIHe
COEIMHEHUS, MOHOMED, TMOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISPHBIE COCIMHEHUS);

TEOPHUH U 3aKOHBI (TEOpHUsSl CTPOEHUs opraHuueckux BemiecTB A.M. byriepoBa, 3aKOH COXpaHEHHs] MacChl
BEILIECTB);

3aKOHOMCPHOCTH, CUMBOJIMYECKUI SI3BIK XHUMHU,

MHUPOBO33PCHUYCCKUEC 3HAHUSA, JIC)KAIUC B OCHOBC NMOHUMAHUA NPUYIUHHOCTU U CUCTCMHOCTH XUMHUYCCKUX
HBHCHHﬁ, (baKTOJ'IOFI/I‘leCKI/IC CBCIACHUA O CBOﬁCTBaX, COCTaBC, IOJYUCHUHU U 0e30IMaCHOM U CIOJIb30BaHUU
Ba)KHEMIIIHX OpPraHn4YeCKuX BCHICCTB B 6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA,

c(hOpMUPOBAHHOCTh YMEHUH BBISIBISITH XapaKTEpHbIE MIPU3HAKU TMOHSATHH, YCTAHABIMBATh WX B3aMMOCBSI3b,
HCIIOJIb30BATh COOTBETCTBYIOLIME IOHATHS IIPU ONKMCAHUU COCTaBa, CTPOCHMS U IPEBPALLECHUM OPraHUYECKHUX
COCIUHECHMI;

c(OPMHPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJICHUS MOJIEKYISIPHBIX U
CTPYKTYPHBIX (pa3BepHYTOM, COKpaIlleHHOH ) (hOpMyIl OpraHUYECKUX BELIECTB M YPABHEHUH XMMHUYECKUX PEaKIIHid,
U3rOTABJIMBATh MOJEIM MOJEKYJ] OpraHMYECKHUX BEIIECTB JUId WJUIFOCTPAllMM MX XUMHUYECKOTO U



MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAUICKHOCTh M3YYEHHBIX OPraHUYECKUX BEIIECTB MO MX
COCTaBy M CTPOCHHUIO K OIpPEAEIEHHOMY KJAcCy/TpylIe COEIUHEHUH (YIJIeBOJOPOIbI, KHUCIOPOA U
a30TCOJIEpIKAIINe COEANHEHNS, BBICOKOMOJIEKYIIIPHbIE COEMHEHU), AaBaTh UM Ha3BaHHS 10 CUCTEMAaTHYECKON
HomeHknarype (IUPAC), a Takyke NpuUBOANTH TPUBUAJIbHBIE HA3BAHUS OT/IEJIbHBIX OPraHUYECKUX BEILIECTB (3THIIEH,
MPONIJIEH, alleTHIICH, STHICHTIINKOIb, TIHIEPHH, (GeHO, (popManbIeruy, aneTaibIeru, MypaBbHHAs KUCIOTA,
YKCYCHasi KHCJOTa, OJICMHOBAas KHCJIOTAa, CTEApUHOBAs KUCIIOTA, IJIOKO3a, (PyKTO3a, Kpaxmai, LEJUIJI03a,
TJIMLKH);

c(OPMUPOBAHHOCTh YMEHHS OINpPEAEIATh BHUIbBl XUMHUYECKOM CBSI3M B OPraHUYECKUX COEIAMHEHUSAX
(oMHApHBIE U KpaTHbBIE);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTH IOJOXKEHUSI TEOPUH CTPOCHUS OpPraHMYecKux BemiecTs A.M.
byrnepoBa nnst 00bICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUST MaCChl
BEIIECTB;

c(OPMHUPOBAHHOCTh YMCHHH XapaKTEPH30BaTh COCTaB, CTPOCHHUE, (PU3MYECKHE W XUMHUYECKHE CBOHCTBA
TUTIAYHBIX TPEJICTABUTENICH PA3IMYHBIX KJIACCOB OPraHMYECKMX BEIIEeCTB (METaH, 3TaH, STHJICH, MPOIIHIICH,
anetuieH, Oyraauen-1,3, merwnOyranuen-1,3, OeH30J, METaHOJ, 3TAHOJ, ITHJICHIJIMKOJIb, TJIMIIEPUH, (HEHOI,
areTabJCTH]l, MypaBbUHAs W YKCYCHAas KHCIIOTBI, TJIFOKO3a, KpaxMmal, IeJIII0I03a, aMUHOYKCYCHAs KHCJIOTa),
WUTIOCTPUPOBATh TCHETHYCCKYIO CBSI3b MEXKIY HHMH yPaBHEHUSMH COOTBETCTBYIOIIMX XHMMHUYCCKHX PCAKIUH C
HCII0JIb30BAHNUEM CTPYKTYPHBIX POPMYIT;

c(OPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaATh HCTOYHUKH YTIICBOIOPOTHOTO ChIPhs (HEPTh, PHUPOTHBIN ra3,
YTOJIb), CIOCOOBI UX MIEPEPAOOTKH U IPAKTUICCKOE IPUMEHEHHUE TIPOYKTOB MEpepadOTKH;

cOpMHUPOBAHHOCTh YMEHHUI NPOBOAMUTH BBIYMCICHHS MO XHUMHYECKUM YpaBHEHUAM (Macchl, oObeMa,
KOJIMYECTBA UCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEaKIMK MO U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO U3
MCXOJHBIX BEIIECTB WJIM MPOIYKTOB PEaKIUN);

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ BJIaACTH CHCTEMOM 3HAHUM 00 OCHOBHBIX MCTOJAaX HAYYHOI'O0 IIO3HAHMA,
HCIIOJIb3YCMbBIX B XMMHHU IIPU U3YYCHUHU BCIICCTB U XUMHUUCCKUX SIBJICHHUI (Ha6J'II-O,I[eHI/Ie, H3MCPCHUC, DKCIICPUMCHT,
MOI[CJ'II/IPOBaHI/Ie), HCIIOJIB30BAaTh CHUCTEMHBIC XHMHWYCCKUC 3HAHUA I IIPHUHATUA peH_IeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYAlUAX, CBA3AHHBIX C BCHICCTBAMU U UX IIPUMCHCHUCM ;

chOpMUPOBAHHOCTh YMEHUN COOMIOJATh MpaBHIa IMOJIB30BAHUS XUMUYECKOW MOCYI0M U 1a00paTOpHBIM
o0opynoBaHueM, a TaKXKe MpaBuiia 0OpalleHus C BeIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBINOJTHEHUIO
1a60PaTOPHBIX XUMHUYECKHX OTIBITOB;

cOpPMUPOBAHHOCTh YMEHHM IUJIAHHUPOBATh W BBIMOJHITH XUMHUYECKUN OSKCIEPUMEHT (IIpeBpalleHHs
OpraHMYECKUX BEUIECTB MPHU HArPEBAHUU, MMOTYUYCHHUE ITUJICHA U U3YyYEHHE €r0 CBOWCTB, KAUECTBEHHBIC PEAKIIHH
OpraHMYECKUX BEIIECTB, JEHATypalus OCNKOB MPH HarpeBaHUM, I[BETHbIC PEaKIMHU OENKOB) B COOTBETCTBHH C
MpaBWJIaMH TEXHUKH O€30MacHOCTH MpH OOpalleHWHd C BeIIeCTBAMH U JIabOpaTOpHBIM 000PYAOBAHUEM,
MIPEJICTaBIATh PE3YIbTaThl XHMUYECKOTO IKCIIEPUMEHTa B (pOopMe 3amiCH YPaBHEHH COOTBETCTBYIOLIUX PEAKIIUI
1 (OpMYyITUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3yIbTATOB;

C(OPMHUPOBAHHOCTh YMEHHUI KPUTHYECKHM aHAIM3UPOBATh XUMHUYECKYI0 HH(OPMALUIO, MOIy4aeMyl H3
pa3HBIX HCTOYHHUKOB (cpescTBa MaccoBoi nH(opMaru, IHTepHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHHMI COOMIONATh MpaBHJia SKOJOTMYECKH LIEIeco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM AESITEIBHOCTH B LENSIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYXAIOUIEH NMPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JECHCTBUS HA JKUBBIE OpPraHU3MBbl OIPEACICHHBIX OPraHMYECKHUX BELIECTB, NOHHMMAas CMBICI
nokazatens I1JIK (nmpenenbHO 1OMycTUMOM KOHIEHTpPALMH), MOSICHATH HAa MPHUMEPax CIOCOObI YMEHbLICHHS U



IIPEAOTBPALLEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJI0BEKA;

JJIA 06yqaloumxcs1 C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA: YMCHUC IPUMCHATH 3HAHUA 00 OCHOBHBIX
AOCTYIIHBIX METOAAaX IMO3HAHHWA BCIICCTB U XUMHNYCCKHUX SIBJICHI/Ifl;

IUI CHENBbIX W CJIa0OBUIAIMX OOy4aroIMXCA: YMEHHME HCIOJb30BaTh PEIbe()HO TOUEUHYIO CHUCTEMY
o0o3Hauenuii JI. bpaiiis 11t 3anucu XUMUYECKUX GopMyI.

IIpenmeTHble pe3yabTaThl 0cBOeHHUsI Kypca ""O01iasi 1 Heoprannueckasi XMMus'' 0TPaKaloT:

c(OpPMUPOBAHHOCTh MPEACTABIEHUN O XMMHYECKON COCTaBIISAIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUDA,
pOJIM XUMHUU B MO3HAHUM SBJIEHUN MNPUPOAbI, B (OPMUPOBAHUM MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOM T'PaMOTHOCTH, HEOOXOIMMOM JUIsl pelIeHHs MPaKTHYEeCKUX 3a7ad M 3KOJOTMYECKH
000CHOBaHHOI'O OTHOILIEHHS K CBOEMY 310POBBIO U IIPUPOJHOM Cpefe;

BJIaJICHUEC CHCTEMOM XMMHYICCKUX 3HaHI/II71, KOTOpasd BKIIKOYACT:

OCHOBOIIOJIATAIOIINE TIOHATUS (XMUMHUYECKHIA DJIEMEHT, aTOM, M30TOIN, S-, P-, d-3JIeKTpOHHBIE OpOHMTAIIN
aTOMOB, MOH, MOJIEKYJ1a, MOJIb, MOJIIPHBIM 00BbEM, BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTEIIEHb OKUCIICHNUS,
XUMHYECKasi CBs3b (KOBaJIEHTHAsl, MOHHAs, METAJJIMYecKas, BOJOPOJHAsA), KPUCTAIJIMYECKAs pelIeTKa, THUIIbI
XHUMHMYECKUX PEaKLUU, pacTBOP, dJICKTPOIUTHI, HENIEKTPOJIUTHI, MEKTPOJIUTHYECKAS TUCCOLUALNSA, OKUCIUTEID,
BOCCTaHOBMTEIb, CKOPOCTh XUMHUECKON PEAaKLINU, XUMHUUECKOE PABHOBECHE);

TEOPUHU W 3aKOHBI (TEOPHs SJIEKTPOJMTHUYECCKOW aUCCoIMaIuu, nepuoaudyeckuii 3akon .M. Mennaeneena,
3aKOH COXPAHCHMsI MacChl BEIIECTB, 3aKOH COXPAHEHHUs W IMPEBPAIICHUS SHEPTHHU MPU XUMUUYECKHUX PEAKIIHIX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XMUMHH, MHUPOBO33PEHUECCKUE 3HAHMS, JIeXKAIINE B OCHOBE TMOHUMAHMS
MPUIMHHOCTH W CHUCTEMHOCTH XHUMHUYECKUX SBJICHHH, (PAKTOJOTMYECKHE CBEACHHUS O CBOMCTBAaX, COCTaBe,
MOJTYYeHUH W O€30MacHOM HCITOJIb30BAaHUN BAKHEUIIIUX HEOPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
JEeITEILHOCTH YEJIOBEKA;

C(bOpMHpOBaHHOCTB YMCHHI;'I BBIABJIATD XapPAKTCPHBIC IIPU3HAKU HOHHTI/II‘/'I, YCTaHaBJIMBATb UX B3aAUMOCBA3b,
HCII0JIB30BaTh COOTBETCTBYIOIUE ITIOHATHS IIPU OIMMCAHUN HEOPIraHNYCCKUX BEIICCTB U UX npeBpameHHﬁ;

c(OpMUPOBAHHOCTh YMEHUI UCIOJIB30BAaTh XUMUUECKYIO CUMBOJIUKY JUISl COCTaBJICHHs (POPMYIT BEIIECTB U
yYpaBHEHUW XUMHUYECKUX peakmnuii, cuctematrudeckyto HoMeHKnarypy (IUPAC) u TpuBHalbHBIE Ha3BaHUS
OTJICIbHBIX HEOPraHMYeCKUX BEIIecTB (YrapHbI ras, yrieKHCIbIM ras, aMMHak, raiieHas W3BEeCTb, HeraimieHas
U3BECTb, MUTHEBAS COJIA, MUPUT U JAPYTHUE);

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ OopeaAc/sAiTb BAJICHTHOCTb U CTCIICHb OKUCJIICHUA XHUMHUYCCKUX JJICMCHTOB B
COCAUHCHUAX PA3JIMYHOTO COCTAaBa, BUJ XHMHUYECKOM CBS3HU (KOBaJ'IeHTHa}I, HOHHAas, MCTAIJINYCCKasd, BO,Z[OpOI[HaH)
B COCAMHCHUAX, THII KpI/ICTaHHH‘leCKOﬁ PCHICTKH KOHKPETHOT'O BCHICCTBA (aTOMHa}I, MOJICKYJIApHAaA, MOHHAaA,
MCTaJ'IJ'II/I‘ICCKaH), XapaKTep CpCabl B BOAHBIX PACTBOPAX HCOPTraHUYCCKUX COCHHHCHHﬁ;

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ yCTaHaBJIMBATh NPUHAMIICIKHOCTh HCOPIraHNMYCCKUX BCUICCTB II0 UX COCTABY K
OMpCACIICHHOMY Knaccy/rpynne COCIUHEHUN (HpOCTBIe BCIICCTBA - MCTAJIJIBI 1 HEMETAJIJIbI, OKCHUIbl, OCHOBAHMUAI,
KHUCJIOTHI, aM(bOTCpHBIe TUAPOKCUBI, COJ'II/I);

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ PacCKpbIBaATb CMBICII TICPUOJUYCCKOTO 3aKOHAa I[I/I MeHnpgeneera u
ACMOHCTPUPOBATH €0 CUCTCMATHU3UPYIOII YO, O6’BHCHI/ITCJ'ILHyIO U NPOTHOCTUYCCKYHO (I)YHKI_II/II/I;

chOpMUPOBAHHOCTh YMEHHH XapaKTePU30BaTh MIEKTPOHHOE CTPOCHHUE aTOMOB XUMUYECKUX AIIeMEHTOB 1 - 4
nepuoioB [leproanueckoii cucreMbl XuMudeckux sneMenToB J[.M. Menneneesa, ucmnosb3ys noustus "s-, p-, d-
JNIEKTpOHHBIE oOpOuTanu", "JSHepreTHdeckue ypoBHHU', OOBICHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M UX COEAMHEHHMM Mo mepuoaaM W rpynmnaMm llepronnueckoil cUCTeMbl XMUMHUYECKHX
anemenToB /.M. Menaeneena;



c(OpPMHUPOBAHHOCTh YMEHHH XapaKTEpU30BaTh (OMMCHIBATD) OOIINE XUMUIECKUE CBOWCTBA HEOPTAaHUIECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3M MEXK]Yy HEOPraHUYECKUMHU
BEILIECTBAMU C [IOMOLIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIU;

c(OPMHUPOBAHHOCTH YMEHUS KIACCU(PHUIIMPOBATH XUMUIECKHAE PEAKIINHU TI0 PA3IMYHBIM NMPU3HAKaM (YHUCITY U
COCTaBY PEarupyromux BENIECTB, TCIUIOBOMY 3((EKTy peakinuu, H3MECHCHHUIO CTEIICHEH OKHUCIICHUS JJICMCHTOB,
00paTHMOCTH pEaKIUU, YIaCTHIO KaTallu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHI COCTABJISATh YPaBHEHUs PEAKIUN Pa3IMYHBIX THUIIOB, TOJHBIE U COKpAICHHBIE
YpaBHEHHUS peakuii HOHHOTO 0OMEHa, YUUThIBas yCIIOBUS, IPU KOTOPBIX 3TH PEAKLUU UAYT 10 KOHLIA;

c(hOpMUPOBAaHHOCTh YMEHHI MPOBOAUTH PEAKIIMH, MOATBEPKIAIONINE KAaUYeCTBEHHBIM COCTAB Pa3TUYHBIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHWYECKUX BEUIECTB;

cOpPMUPOBAHHOCTh yYMEHUU pACKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX peaKUuit
MIOCPEJICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PEeaKIInii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIUU OT PazTuIHBIX
(haKTOpOB; XapaKTep CMEIIECHHUSI XUMUYECKOTO PAaBHOBECHS B 3aBHCUMOCTH OT BHEIIHETO BO3ICHCTBUS (TIPUHIIHIT
Jle [latenwe);

chOopMUPOBAaHHOCTh YMEHHI XapaKTEPU30BaTh XUMUYECKHE TTPOIIECCHI, JISXKAIINE B OCHOBE MPOMBIIIJIEHHOTO
MOJIyYEHUSI CEpHOI KHCIOTHI, aMMHUaka, a Takke CHOPMHUPOBAHHOCTH MpEACTaBICHUI 00 OOMIMX Hay4YHBIX
MPUHIIMIAX ¥ 9KOJOTHYECKUX MpobIeMax XMMHUECKOTO TPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUI IPOBOIUTH BHIYMCIIEHUS C UCTIOIb30BaHUEM OHATHA ""'MaccoBasi JOJIsl BEIeCTBa
B pacTBope", 0OBEMHBIX OTHOILIEHUI Tra30B MPH XMMHUYECKUX PEaKIMIX, Macchl BellecTBa UM 00beMa ra3oB 1O
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe WM 00ObEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKI[UU BEIIECTB, TEIIOBOTO
s¢dekTa peakii Ha OCHOBE 3aKOHOB COXPAHEHHUS MAcChl BEUIECTB, MMPEBPALEHUS U COXPAHEHHSI SHEPTUU;

c(OpMUPOBAHHOCTh YMEHUN COOMIOJATh MpaBWIIA IMOJIB30BAHUS XUMUYECKOW MOCYI0W M J1abOpaTopHbIM
o0opynoBaHueEM, a TaKXkKe MpaBuiia 0OpaleHus ¢ BelleCTBaMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBIMOJTHEHUIO
71a00PaTOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBITIOJIHATH XUMUYECKUI SIKCIIEPUMEHT (pa3jioKeHue nepoKkcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTalu3aTopa, ONpeAeseHHe Cpeibl paCTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOTO
WHIUKATOpa, BIUSHHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUECKOW PEaKIuu, PEeaKkIMH HOHHOTO OOMEHa,
KaueCTBEHHbIC peakuuu Ha cyiabpaT-, KapOOHAT- U XJIOPHUI-aHHUOHBI, Ha KAaTHOH aMMOHHUA, peUICHHE
AKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemaMm "Mertamwisl" U "HemeTtambel") B COOTBETCTBUH C MpaBWJIAMH TEXHUKH
0€30MacHOCTH TpHU OOpAIEHUH C BELIECTBAMHU U JIA0OPATOPHBIM O00OPYIOBAaHHEM, MPEACTABIATh PE3yIbTaThl
XMUMHYECKOTO IKCTIIEpUMEHTa B (JOpME 3aMiCH YPAaBHEHUN COOTBETCTBYIOIIUX peakiuii M (OPMYIHPOBATH BHIBObI
Ha OCHOBE ATHX PE3YJIbTAaTOB;

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ KPUTHYCCKHU AHAIM3UPOBATHL XHUMHUYCCKYIO I/IH(I)OpMaI_II/IIO, noJIydacMyro U3
Pa3HbIX UCTOYHUKOB (CpeI[CTBa MacCOBOM KOMMYHHUKAIIUH, I/IHTepHeT u z[pyer);

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6JIIOI[3.TL ImpaBujia 3KOJIOTUYCCKU I_ICJ'ICCOO6pa3HOFO IIOBCICHUSA B 6BITy n
pr,Z[OBOI\/’I ACATCIIbBHOCTH B LCIIAX COXPAaHCHHA CBOCTO 3M0POBBA U OKPY)KaI-OH_Ieﬁ HpHpOI[HOfI CpCabl, OCO3HABATH
OIIAaCHOCTh BO3ACHCTBHUS Ha JKUBBIE OpraHu3Mbl OIMPCACIICHHBIX BCHICCTB, NMOHUMAA CMBICII ITOKA3aTCIIA HHK,
MOACHATH Ha IpUMCEpaAx CIIOCOOBI YMCHBUICHUSA U NPCAOTBpPAIICHUSA HUX BPCAHOIO BO3JICHICTBHS Ha OpraHms3m
YCJI0BCKaA,

HJIA o6yqa10umxc;1 C OI'PaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA: YMCHUC IPUMCHATH 3HAHUA 00 OCHOBHBIX
AOCTYIIHBIX METOAAaX IMMO3HAHHA BCIICCTB U XUMHNYCCKUX HBHCHHﬁ;



JUISL CHEMBIX M CIa0OBHIAIIMX OOYYAIOIIUXCSA: YMEHHE HCIOJIb30BaTh pPENbe()HO-TOUCUHYIO CHCTEMY
oOo3Hauenwmii JI. bpaiins i 3anucu XUMHYECKHX (POPMYIL.



4. O0beM U coepkaHue UCIHUNINHBI

HanpaB.JIeHne noArOTOBKH

09.02.07 NHopMaLMOHHbIE CUCTEMBI 1 MPOrpamMMupoBaHme
(HampaBIEHHOCTH: HE MPEAYCMOTPEHa) Ha 6a3¢ OCHOBHOTO OOIIEro

¢opma o0yuenust OYHast
NeNe TpumecTpoB, 1,2,3
BbI/IeJIEHHBIX J1JIsl H3yYeHH sl
AUCHUTLTUHBI
O0beM TUCHMILINHBI (3.€.) 2
O0beM TUCHUIIMHBI (AK.YaC.) 72
KonTakTHasi pa6ora ¢ 66
npenoaasaresiem (ak.yac.),
B TOM YHCJIe:
IIpoBenenne JIeKIMOHHBIX 28
3aHATHH
IIpoBeneHne NpaKTHYECKHUX 24
3aHATH, CECMUHAPOB
IIpoBenenue J1adboOpPaTOPHBIX 14
padoT, 3aHATHI 110
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHasi padoTa 6

(ak.uac.)

@®opMbI TEKYLIET0 KOHTPOJISA

Bxoanoe Tectuposanue (1)
ZarnunaeMoe KOHTpoabHoe Meponpustre (1)
[TuceMeHHOE KOHTPOJIBHOE MepotnpusiTre (9)

®opMbI IPOMEKYTOUHOM
aTTrecTaluu

JuddepenunpoBantbliii 3auet (3 TpUMECTp)




5. AHHOTHpOBaHHoe OIMUCAHUE COACPKAHUA PA3ACJTIOB U TEM TUCHUIIIINHDbI

Oprannueckas xumus. Yacrs 1

IIpeaMeT oprann4eckoi XuMumn
HpeI[MeT OpF&HH'—IGCKOfI XUMUH: € BO3HHMKHOBCHHC, pa3BUTUC U 3HAUCHUC B ITOJIYYCHUHU HOBBIX BCIICCTB U
MarepuaioB. Teopusi CTpOCHUSI OPraHUUECKIX
coequHeHnit A.M. bytiepoBa, €€ OCHOBHBIE ITOJIOKECHHUS.

@opmybl U KIacCHPUKAIUE OPraHHYECKHUX BelleCTB
CrpykTypHbIe POPMYIIBI OPraHMYEeCKUX BemecTB. ['oMomorus, nzoMepusi. XuMU4eCcKas CBsI3b B OPTaHUYECKUX
COCAMHCHUAX — OJUHAPHBIC U KPATHBIC CBA3H. HpCI(CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(i)I/IKaHI/H/I OPraHUYCCKUX BCIICCTB.
Howmenknarypa
OpraHMYECKUX COEAMHEHUN (crcTeMaTndecKas) U TpUBHAJIbHbIE Ha3BaHMsI BaKHEHIINX IpeCTaBUTENe
KJIACCOB OPTaHUYECKUX BEIIECTB.
O6pa31u,1 M MaTCpHrajibl OPraHNM4CCKUX BCIICCTB, MOJACIMPOBAHNUEC MOJICKYJI OPraHM4CCKUX BCUICCTB,
Ha0JI0/IEeHNE U ONTUCaHKE IEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALLEHUIO0 OPraHUYECKUX BEIECTB IpU
HarpeBaHuu (TUIaBJICHUE, OOYTIMBAHUE U TOPEHUE).

Yraesonopoasl
AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUUECKUN psAll. MeTaH U 3TaH — MPOCTEHIINE MPEACTABUTENMN aJTKAHOB:
¢buznyeckre U XUMHYECKUE CBOMCTBA (PEaKIuy 3aMeIleHUs U
TOpPEHUs ), HAX0XKJIEHUE B IPUPOJE, TIOTYyISHHUE U IPUMEHEHHE.
AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHH psifl. DTUIIEH U MPOIUJICH —[IPOCTEHIINe TPeICTaBUTENN
QJIKEHOB: (PM3NYECKHE U XUMUYECKHE CBONCTBA (peaKuu
TUAPUPOBAHUS, TaJOreHUPOBAHUS, THAPATAIIH, OKUCIICHUS U TIOJTUMEPU3ALINN), IOTYyYeHUE U TPUMEHEHUE.
Anxanuensl: OyragueH-1,3 u MmetunOyraaues-1,3: cTpoeHne, BAKHEUIIINE XUMUYECKHUE CBOMCTBA (PEaKIus
nonuMepu3aiun). [lonydeHne CHHTETHYECKOTO
KaydyKa U pe3UHBI.
AJNKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS], TOMOJIOTHUECKUHN psifl. ALIETUIICH — MPOCTEUIIHNI TpeACTaBUTEh
AJIKUHOB: COCTaB, CTpOCHUE, (PU3MUECKUE U XUMUYECKUE
CBOJCTBa (peaKuy ruApUpPOBaHHUs], TAIOTEHUPOBAHUS, THPATALlMU, TOPEHUS ), TOJIyd€HUE U TIPUMEHEHHE.
Apensbl. benzoun: coctaB, cTpoeHue, pU3nUecKre U XMMUYECKHE CBOMCTBA (PEeaKIMK raJloreHUPOBaHUS U
HUTPOBAHHUSA), IOJyYeHHE U TpUMeHeHue. Toayol: cocTas,
CTpoeHue, (pu3nveckre U XMMUUYECKUEe CBOMCTBA (PeaKIMK rajloreHUPOBaHUS U HUTPOBAHU ), IOJIy4E€HUE U
npuMeHeHne. TOKCMYHOCTh apeHOB. | eHeTHueckas CBS3b
MEXY YIJIeBOI0OPOAAMH, IPUHAIICKAIIUMHU K PA3IMYHBIM KIIACCaM.
[IpupoaHbie HICTOYHUKH YTIIEBOAOPOIOB. [IpupoaHslii ra3 u nomytHeie HeTaHbIe ra3bl. Hed1h u eé
npoucxoxaenue. CrocoObl mepepadoTKu HEPTH: MEPErOHKa, KPEKUHT
(TepMuYecKHil, KaTaTUTHYECKUii), muposu3. [IpoaykTel mepepaboTku HEPTH, UX TPUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIYKTHI €T0 MepepadOTKH.

Kucioponocoaep:kane opranndeckue coeTHHEHUsI
[IpenenpHBIC 0JTHOATOMHBIC CIIUPTHI. METaHOJI ¥ 3TAHOJ: CTPOCHUE, (PU3HUECKIE U XUMUYECKUE CBOICTBA
(peaxiuu ¢ aKTUBHBIMH METaJJIAMH, TaJIOT€HOBOIOPOIAMH,
TOpeHue), IpuMeHeHne. Bo1opoAHbIe CBA3M MEKIy MOJICKYJIaMU CIIUPTOB. J{eiicTBHe MeTaHOIa ¥ ATaHOJIa Ha
OpraHu3M 4YeJIoBeKa.
MHOroaToMHBIC CITUPTHI. DTUIICHIIIUKOIIb U TIIUIEPUH: CTPOCHHUE, (PU3NUCCKUE U XUMHYCCKHE CBOMCTBA
(B3aUMO/JICHCTBHUE CO MIEIIOYHBIMU METaJNIAMH, Ka4eCTBEHHASI



peakius Ha MHOTOATOMHBIE CIUPTHI). JleficTBrEe Ha opraHu3M uesnoBeka. [Ipumenenue rimiepuHa u
STUJICHTJIUKOJIS.

deHoJI: CTPOCHHUE MOJIEKYIIbI, (PU3UYECKUE U XUMUYECKUe CBOMCTBA. TokcnyHOCTh deHoa. [Ipumenenue
¢benona. Anpaeruabl U KeTOHbL. POpMabACT I, aleTATBACTHII: CTPOCHUE, (PU3NIECKHE U XUMHUECKHIE
CBOICTBa (peaKuy OKUCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHbIE PEAKIIUHN ), IOJIYYEHUE U IPUMEHEHUE.
AneToH: cTpoeHue, PU3nYecKre U XMMHUECKHE CBOMCTBA (PEaKI[MU OKUCIEHHSI U BOCCTAHOBJICHUS ), TIOJy4EHHE
Y IPUMEHEHHUE.

OnHOOCHOBHBIE IIpeJIENbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbuHas U YKCYCHAs! KUCIIOThI: CTPOEHUE, PU3NUYECKHE
1 XUMHUYECKUe CBOMCTBA (CBOMCTBA, 001IMe /1715 Kilacca

KHCJIOT, PeaKIus 3TepupHKaILUK), IOJTydeHHe U TpuMeHeHne. CTeaprHOBast U 0JIEMHOBAsI KUCJIOTHI KaK
MPEACTaBUTENH BBICIINX KAPOOHOBBIX KUCJIOT. Mblla KaKk CONu

BBICIIMX KapOOHOBBIX KHCIIOT, X Motoliee jeficTBue. ClioKHbIe 3(pUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. [ MAPOIN3 CIOXKHBIX

a¢upoB. XKupsl. ['maponus xupos. [Ipumenenue xupoB. bruonornyueckast posib )KUPOB.

VYrieBoapl: cocTaB, KacCH(pUKAIHS yrIeBOAOB (MOHO-, M- ¥ TIOJIMCAXaPU/IB).

['mroxo3a — mpocTeimmii MOHOCaXxapu: 0COOCHHOCTH CTPOEHUS MOJICKYJIbI, (PU3UIECKUE

1 XMMUYECKHEe CBOMCTBa (B3auMoeiicTBue ¢ runpokcuaom meau(Il), okucinenue

aMMMa4YHBIM pacTBOpoM okcuja cepedpa(l), BoccranoBaeHne, OPOKEHHUE TITFOKO3bI), HAX0KICHHUE B TIPUPOIE,
NpUMEHeHHe, Ouosiorudeckast posib. @orocunres. Opykrosa

KaK MU30Mep IIIFOKO3bI.

Caxapo3a — mpeJICTaBUTENb TUcCaxapui0B, THAPOIIN3, HAXOXKICHUE B IPUPOJIE U TPUMEHEHHUE.

Kpaxman u nemironosa kak npupoaubie noaumepsl. CTpoeHne KpaxMaia U HeJuTioo3bl. Ou3nyeckue u
XMMHYECKHE CBOMCTBA Kpaxmaia (THAPOJIn3, KaueCTBEHHAs peaKlus C HOJIOM).

JKCIepUMeHTAJbHbIE METObI U3YYeHHSs BellleCTB U UX MPeBpaleHnii
B paznene nmpuBoauTCS ONMUCaHUE IEMOHCTPAIMOHHBIX OTIBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIC PEAKIIUU
OJTHOATOMHBIX CITUPTOB (OKUCIICHUE 3TaHOJIA OKCHIIOM
menu(I1)), MEHOrOaTOMHBIX CTUPTOB (B3auMOCHCTBHUE TiuliepuHa ¢ Tuapokcuaom meau(Il)), anpaernaon
(oxucIeHNE aMMUAYHBIM pacTBOPOM okcuaa cepedpa(l) u
runpokcunom meau(1l), B3anmoaericTBrue KpaxMaa ¢ HOJIOM).

Oprannyeckas xummus. Yactsp 2
B pa3znene paccMaTpuBaroTCsi OCHOBHBIE MMOHATHSI XUMHUH a30TOCOEPKAIINX U BHICOKOMOJIEKYIISIPHBIX
COEIUHEHU.

A30T0c0nepmaume OpraHn4eCKue COCANHCHUA
AmuHBI. MeTuilaMyuH 1 aHWJINH: COCTaB, CTPOCHHUC, (bHSH‘ICCKI/IC 1 XUMHYECKHE CBOMCTBA (ropeHHe,
B3aHMOJICHCTBUE C BOAOH U KI/ICJ'IOTaMI/I).
AMMHOKHCIOTHI KaK an)OTepHBIe OpraHn4YeCKUC COCANHCHUS. duznueckrue U XMMUYECKHE CBOMCTBA
AMHWHOKHUCJIIOT (Ha IIpUMEpe FHPIL[PIHEI). buonornueckoe 3HaueHue
amMuHOKHCIOT. [lentuabl. benku kak MMPUPOJAHBIC BEBICOKOMOJICKYJISAPHBIC COCAUHCHU . HepBI/I‘lHaﬂ, BTOpHUYHAA
" TpETUYHAs CTPYKTYpa 0cnKOB. XMMHYECKHE CBONCTBA OCIIKOB: TUApOJIuns,
ACHATypalusd, KaAUCCTBCHHLIC PCAKIIUU HA OCIIKH.

BricokomosiekyJIsipHbIe COeIUHEHHSA
OCHOBHBIE MOHATUSA XUMUHU BBICOKOMOJIEKYJISIPHBIX COEMHEHHUI: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTETEHb NOJIMMEPU3aLlUH, CPEIHSSA MOJIEKYJIIpHAsl Macca.
OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI — MOJIMMEPU3ALMs] U TIOJUKOHICHCALHS.



[TnacTmacchl (MOAUATUIIEH, TOJIMITPOIIUIIEH, HOJUBUHUIXJIOPH, IOJTUCTHPOII).

HatypanpHblil 1 cuHTEeTHYECKHE KaydyKy (OyTaJueHOBBIN, XJIOPOIPEHOBBIN U N30IPEHOBBIN). BoslokHa:
HaTypaJIbHbIE (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE

(arreTaTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKHE (KaIllpOH U JIaBCaH).

IKCNePUMEHTAIbHbIE METOIbI H3YUEHHs BelIeCTB U UX NMpeBpalieHnii "' A3oTocoaep:Kaiiue u
BBICOKOMOJIEKYJISIPHbIE COeIMHEeHNs "
Ha6JIIOI[eHI/IC " OIMMCAaHHUEC JEMOHCTPAIIMOHHLIX OIIBITOB: ACHATYpalus O€JIKOB IIpy Harp€BaHuu, IBCTHBLIC
peakuuu 0eakoB. O3HaKOMIIEHHE ¢ 00pa3IiaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, Kay4yKOB

TeopeTnyeckune 0CHOBbI XMMHMHU
B coneprkanuu paszzgena u3y4aroTcsi TEOPETUYECKHE OCHOBBI XUMUU. DOPMUPYIOTCS TIPEACTABICHUS O
XUMHUYECKOM DJIEMEHTE U
[Iepnoanueckom 3akoHe, a Takxke Ilepuonnueckont cucremMe xumudeckux snemenToB [[.1. Menneneesa.
[IpoBoauTCs ananu3 cTpoeHwus BemiecTBa. OnpeaensoTcs Kareropuu "XumMudeckas cBsa3p' n " XuMudeckas
peakuusa".

XuMH4ecKHid 3J1eMeHT
XUMHUYECKUH dJIeMEHT. ATOM. SIIpo aTroma, H30TOIbI. DJIEKTPOHHAsE 000710YKa. DHEPreTHIECKUe YPOBHH,
MOIypOBHH. ATOMHBIE OpOHTAIH, S-, P-, 0- SIEMEHTHI.
OcoOeHHOCTH pacnpeaeneHus SIEKTPOHOB M0 OPOUTAIISIM B aTOMAaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHask KOH(GUTYpalLKs aTOMOB.
[Tepuonnueckuii 3akoH u [lepuoandeckasi cuctrema xumudeckux snemeHToB .M. MenneneeBa. CBsi3b
MepuoAnYecKoro 3akoHa u [lepuoanueckoit cucteMsl
xuMuueckux aemMeHToB J[.M. MeHnneneeBa ¢ COBpeMEHHON TEOPUEN CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
MPOCTHIX M CJIOKHBIX BEUIECTB MO I'PyMNIaM U nepuojam. 3Ha4eHUE NEPUOINIECKOTO 3aKOHA B Pa3BUTHHU HAYKH.

Crtpoenue BemecTBa
CrpoeHnue BemiecTBa. XuMU4ecKast CBsi3b. Bupl XMMHUecKo# CBsI3U (KOBAJICHTHAS! HEMOJSIPHAS U NOJSIPHAs,
WOHHasl, MeTajindeckas). MexaHu3mbl 00pa3oBaHus
KOBQJICHTHOW XMMHUYECKOH CBsI3M (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN ). BomopoaHas cBsi3b. BaneHTHOCTS.
DReKTpOOTpULATENbHOCTh. CTeneHb OKUCIeHUS. IOHbI: KAaTHOHBI
Y aHHOHBI. BeriecTBa MOJIEKYIIIPHOTO U HEMOJIEKYISPHOTO CTPOCHHSI. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA.
Tunel KpUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUNAa Kpuctammndeckoi pemérku. [lonstue o qucnepcHbix cucreMax. VICTHHHBIE U KOJIJIOWTHBIE PACTBOPBI.
MaccoBas
JI0J1s1 BelecTBa B pactBope. Kiaccuduxanus HeopraHudeckux coequHeHunil. HomeHknarypa HeopraHn4eckux
BelecTB. ['eHeTHYecKas CBS3b HEOPraHMUECKUX BEIIECTB, MPUHAIICKAIINUX K PA3IMYHBIM KJIacCaM.

XuMUYecKas peakuus
Xumnueckas peakuus. Knaccupukanus XMMHUYECKHX Peakifii B HEOPTaHMYECKONH U OPraHu4eCcKOi XUMHUU.
3aKOH COXpaHEHUsI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U
MpEBpAIICHUs SHEPTUU MTPU XUMUYECKUX peakiusax. CKOpOCTh peakinu, €€ 3aBUCUMOCTb OT PA3IMYHbIX
¢dakropoB. OOpaTuMbIe peakiuu. XuMudeckoe paBHoBecrue. DakTOphl, BIHUSIONINE HA COCTOSIHUE XMMHUECKOTO
paBuoBecus. [Ipunnumn Jle [llarense. Dnekrponutnueckas aucconuaius. CuiabHbIe U claOble SJIeKTPOIHUTHI.
Cpena
BOJTHBIX PAaCTBOPOB BEIIECTB: KUCTasl, HEUTpalibHas, menoyHas. [lonsaTue o BogopoaHom nokaszatene (pH)
pactBopa. Peakiuu nonHoro oomeHa. ['uaponn3 HeopraHuuecKux u



opranuveckux BemniectB. OKHCIUTENLHO-BOCCTAaHOBUTENbHBIE peakiuu. [loHsaTHE 00 A/IeKTpOJIH3e paciuiaBoB U
pacTtBopoB coJied. [IpumMeHeHne eKTpoIn3a

JKCcnepUMeHTAJbHbIE MeTO/bl H3yYeHH sl BellleCTB U UX npeBpameHuii ""Xumudeckne peakuum'
Hemonctpanus tabmun «Ileproaudeckasi cucreMa XuMu4eckux aieMeHToB J[. M. MennueneeBay, n3ydcHue
MoJieNiel KpUCTAJUIMYECKUX PEIIETOK, Ha0Jt0IeHue
Y OTIMCaHUE JEMOHCTPALIMOHHBIX U J1a00PATOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCUIA BOJIOPO/Ia B IPUCYTCTBUH
KaTaJIn3aTopa, OIPeNeICHUE CPEIbl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCATHHOTO HHIUKATOPA, PEAKIIMM HOHHOTO 0OMEHa), MPOBEICHNE TPAKTUIECKON PaOOTHI
«BnustHue paznuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUUECKOU
peaKkuumny».

Heoprannueckasi xumust
B conepxannu paszznena paccMaTpuBarOTCS XUMUUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAIJIOB (TaJIOTE€HOB, CEPHI,
a3o0Ta,
docdopa, yriaepona U KpeMHHUS) H UX COSTMHEHUM (OKCHJIOB, KHCIIOPOICOACPKAIINX KHCIIOT, BOJOPOIHBIX
COCTMHEHMH ), a TAK)KE XUMUYECKHAE CBOMCTBA BAXKHEUIIINX METAUIOB (HATPHM, KaJIW, KaJIbITHI, MarHuu,
ATIOMUHHM, IIUTHK, XPOM, KEJI€30, MEJIb) U UX COCITUHEHUH.
OO6yuaroiye 0CBauBarOT PacYEThl MACChI BEIIECTBA MIIH 00bEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YUaCTBYIOIIHUX B PEAKIIMHU BEIIECTB, PACUEThI
Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEaKIIUH, €CIIU OJTHO U3 BEIIECTB HUMEET MPUMECH.

HemeTtanasl
Hewmeramnsl. [Tonoxxenue nemeraiuios B [lepuonueckoit cucreme xumuueckux anementoB .M. Menneneesa u
0COOEHHOCTH CTpOEHHUsI aTOMOB. DU3NUECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPOTIHS HEMETAUIOB (Ha IPUMEPEe KUCIIOpoia, cepbl, hocdopa u yriaepoaa). XuMUISCKUE
CBOMCTBA BAKHEUIITUX HEMETAIIOB (TaJJOT€HOB, Cephl, a30Ta, (hochopa, yriepoa U KPeMHHUsI) U UX COSTUHEHUIN
(OKCHIIOB, KUCIIOPOJICOIEPIKAMNUX KUCIIOT, BOJIOPOAHBIX coenHeHH). [[pumMeHenrne BaKHEUIIUX HEMETaIOB
U UX COEOUHEHUM.

MeTtanibl
Mertamnel. [Tonoxenne metamios B [lepuoandeckoit cucreme xumudeckux snementoB .M. Menaeneena.
OCoOEHHOCTH CTPOCHHMS SJIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTtauioB. O0mue pu3ndeckue cBoiicTBa MeTauioB. CIutaBbl META/UIOB. DIIEKTPOXUMHUYCCKUN PST
HaIpsHKEHUH METaJIIOB.
XHWMHYECKUE CBONCTBA BAXKHEHUIIINX METAJUIOB (HATPUM, KAJIWH, KaJIbIIMK, MarHui, aTIOMAHUAN, IIUHK, XPOM,
JKeJe30, ME/Ib) U UX COCTUHCHHI.
O61ue ciocoOsl osTydeHust MetauioB. Mertamtyprusi. Kopposus metamioB. CriocoObl 3alIUTH OT KOPPO3HH.
[IpuMmeHeHre MeTaIoB B OBITY U TEXHHUKE.

JKCNepUMEHTAbHbIE METOAbl H3yYeHHS BeLeCTB U UX NpeBpameHuii ""Merayuibl U c1iaBbl'
Nzyuenune xosmekuu «MeTamibl ¥ CIIaBbl», 00pa3IoB HEMETAJIOB, PEIIeHHE SKCIIEPUMEHTAIbHBIX 3a/1a4,
HaOII0/IEHUE U ONHMCAHUE IEMOHCTPAIMOHHBIX U
1abopaTOPHBIX OTBITOB (B3aUMO/ICHCTBUE TUAPOKCUIA aTIOMUHUS C PACTBOPAMU KUCIIOT U HIET0YeH,
KaueCTBEHHBIC PEAKIIMN Ha KATHOHBI METAJIIOB).

XuMud M ;KU3Hb
Ponp xumun B o0ecrieueHu 3KOJIOTUIECKOM, JHEPTeTUYECKON U TUIIEBOM O€30MaCHOCTH, Pa3BUTHH
MeauiuHbl. [ToHsITHE O HAyYHBIX METOJAaX MO3HAHMS BEIIECTB



U XUMHYeCKUX peakiuii. [IpenacraBnenus 06 00X HAYIHBIX MPUHITUTIAX TPOMBIIIJICHHOTO TIOTYyYSHUS
BaXXHEHUIITNX BEIIIECTB.

UYenoBek B MUPE BEIIECTB U MATEPUATIOB: BaXKHEHIIIME CTPOUTEIBHBIE MAaTEPUAIIbl, KOHCTPYKIIMOHHbBIE
MaTepHuabl, KPACKH, CTEKIIO, KEpaMHUKa, MaTEPUaIbI

JUTSL DJICKTPOHUKHU, HAHOMATEPUaJIbl, OPraHUICCKUE M MUHEPAJIbHBIE YI00peHUs. XUMUS U 3JI0POBbE YETIOBEKA!
MpaBuiia UCIOJIb30BaHUA JIEKAPCTBEHHBIX

MpenaparoB, MpaBuia 0€30MacHOr0 UCTIOIL30BAHMS MPENapaToB OBITOBOM XUMHUHU B TIOBCEAHEBHOM JKU3HHU.



6. MeTO)II/l‘IECKI/Ie YKa3zaHust AJisd oﬁyqaloumxcn 10 OCBOCHHUIO JUCHUIIIMHBI

OcBoeHue TUCIUIUIMHBI TPEOYeT CHCTEMATUYECKOT0 U3yUEeHHUS BCEX TEM B TOW MOCIIE0BATEILHOCTH, B
KaKoi OHM yKa3aHbl B paboyeil mporpamme.

OcCHOBHBIMH BUJAMH Y4€OHOM pabOThI ABISAIOTCSA ayJUTOPHBIE 3aHATUA. VX 11ensb - paciinputh 0a30BbIe
3HAHUS 00Yy4aIOIIMXCs 110 OCBAaUBAEMOM JUCLUIIIIMHE U CUCTEMY TEOPETUUECKUX OPUEHTUPOB IS
MOCJIEYIOLIEro 0ojiee rry00KOro OCBOCHHUS TPOrpaMMHOTO MaTepuaa B X0JIe CAMOCTOSITEIbHONW paboThI.
OOyuaromeMycst BAXKHO TOMHUTbB, YTO KOHTaKTHast paboTa ¢ mpernoaaBaTesieM 3)(HEeKTHBHO MOMOTaeT eMy
OBJIZIETh MIPOTPAMMHBIM MaTEpPHAIOM OJlaroaps pacCTaHOBKE HEOOXOIMMBIX aKIIEHTOB U YIEPKaHUIO
BHUMAaHHUSI THTOHAIIMOHHBIMHM MOAYJISILIUSMU T0JI0Ca, @ TAKXKE MOJKIIOYEHNEM ayAH0-BU3YaJIbHOTO MEXaHU3Ma
BOCIpUATHS UH(POPMALIUU.

CamocrositensHas paboTa nmpeciaeayeT CaeyIoNIIe [en:

— 3aKpEIUICHHE U COBEPILIEHCTBOBAHNE TEOPETUUECKUX 3HAHUI, TOJIyUEHHBIX Ha JIEKIIMOHHBIX 3aHSITHSIX;

- (popMupoBaHUE HABBIKOB MOJATOTOBKH TEKCTOBOM cOoCTaBlsAoNIel HHPOpMaLMK y4eOHOTO M HAyYHOTO
Ha3HAYEHUS JJIS pa3MEelLeHHUs B pa3InYHbIX HH()OPMAIIMOHHBIX CHCTEMAX;

- COBEpILEHCTBOBAHNE HABBIKOB IMOMCKA HAYYHBIX MyOJIMKaIMi 1 00pa30BaTeIbHbIX PECYPCOB,
pa3MmelleHHbIX B ceTh VIHTepHeT;

- CAaMOKOHTPOJIb OCBOEHUS IPOrPaMMHOT0 MaTepuaia.

OOyuaromeMycst He00X0AUMMO IOMHUTb, YTO PE3yJbTaThl CAMOCTOSITEIbHOM PA0OTEI KOHTPOIUPYIOTCS
MIpernoaBaTesieM BO BpeMs TPOBEICHUSI MEPOTIPUATUH TEKYIIIEro KOHTPOJIS U YUUTHIBAIOTCS MIPU
MPOMEKYTOYHOM aTTECTALNH.

O6yuaromumcs ¢ OB3 1 HHBaIUI0B MPEIOCTABISAETCS BOZMOXHOCTh BhIOOpa (hOpM MPOBEACHHS
MEPONPUATHI TEKYIIEr0 KOHTPOJISA, aIbTEPHATUBHBIX (pOpMaM, PeAyCMOTPEHHBIM pabodel MporpaMMoi
IucUUIUIMHEL [IpenycMaTpuBaeTcst BO3MOKHOCTh YBEIMUEHH B Iipezienax 1 akaqeMHueckoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIOJHEHUE KOHTPOJIBHBIX MEPOIIPUATUH.

IIpouenypa oueHUBaHUs Pe3yabTaTOB O0YUEHUsI MHBAINOB U JIUI] C OTPAaHUYEHHBIMU BO3MO>KHOCTSAMHU
3JI0pOBbs IO IUCLUILINHE IPEAYCMaTPUBAET NIPel0CTaBIeHHE HH(OPMaIK B popMax, alaiTUPOBAHHBIX K
OTPaHUYEHUSAM X 340POBbS U BOCIPUATHS HHPOPMALIUH.

[Ipu npoBeieHNH TEKYIIEro KOHTPOJIsl IPUMEHSIOTCS OLIEHOUHBIE CPE/ICTBA, 0O0ecIeunBaroIue nepejady
uHpOpMalKH, OT 00yUaroIIerocs K MpernoiaBaTellto, ¢ y4eTOM ICUX0(U3UO0JIOTHIECKUX 0COOEHHOCTEH
3JI0pOBbs 00YUAIOIIHUXCSL.

7. IlepeyeHb yueOHO-METOANYECKOT0 o0ecTeYeHUsI 1JIsl CAMOCTOATETbHOM PadoThI
00y4aromuXxcs No JUCHUIIUHE

[Tpu camocTosTeNbHOM paboTe 00YJAOIIUMCS CIIETYEeT UCTIONB30BAaTh:

— KOHCHEKTBI JIEKIIHil;

— JINTEpATypy U3 MEePEUHsS OCHOBHOU U TOMOTHUTENbHOMN yueOHOM TUTepaTypbl, HEOOX0AUMOM IS
OCBOCHUS JUCIHUILTUHBI (MOIYIs);

— TEKCT JIEKIUH Ha AIEKTPOHHBIX HOCUTEIISX;

— pecypchl HH()OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceT "MHTepHeT", He0OX0IMMBbIE I OCBOSHUS
JUCIUILTAHBI,

— JIMLIEH3UOHHOE U CBOOOHO paclpoCTpaHseMoe IporpaMMHOe 00ecriedeHne U3 MepeyuHs
MH(OPMALMOHHBIX TEXHOJIOTHH, UCTIONB3YEMbIX MPU OCYIIECTBICHUH 00pa30BaTeNbHOTO MpoIecca Mo
TUCIHUTLINHE;

— METOJIMYECKHe yKa3aHus s 00yJarolIuXcs IO OCBOSHHIO TUCITUTUIMHEI.



8. [lepeyeHb OCHOBHOI M IOMOJIHUTEIHLHONH Y4eOHOM JTUTEPATYPBI
OcHoBHas:

1. Xumus: 10 kiacc: 6a30Bbiit ypoBeHs : yueOnuk / B. B. Epemun, H. E. Ky3smenko, B. 1. Tepenun [u ap.] ;
nox penaknued B. B. Jlyanna. — 9-e nu3n. — Mockaa : [Ipocsemenwne, 2022. — 210 ¢. — ISBN 978-5-09-
101652-9. — TeKcT : 3ICKTPOHHBIN // DIEKTPOHHBINH pecypc udpoBoii odbpazosatenbHoi cpeas CI1O
PROFo06pa3oanue : [caiit]. https://profspo.ru/books/132369

2. Xumus: 11 xnacc: 6a3oBbril ypoBeHs : yueOnuk / B. B. Epemun, H. E. Ky3smenko, A. A. JIpo3nos, B. B.
Jlynun ; mox penakuueit B. B. JIlyauna. — 9-e u3n. — Mocksa : [Ipocsemenue, 2022. — 226 ¢. — ISBN 978-
5-09-101653-6. — TekcT : 21eKTPOHHBIN // DNEKTPOHHBIN pecype udpoBoit oOpazoBatenbHoi cpeapt CI1O
PROFob6pazoBanue : [caitt]. https://profspo.ru/books/132377

3. Xumus : yueOHUK [yisi cpeiHero npodeccuoHanbHoro odpaszosanus / FO. A. Jlebenes, I'. H. danees, A. M.
Tonmy6es, B. H. Illamosain ; mox obmieit pegakmueii I'. H. ®aneesa. — 2-e usg., nmepepad. u gom. — Mocksa :
NznatenbcrBo FOpaiit, 2021. — 431 c. — (ITpodeccuonansroe obpaszoBanue). — ISBN 978-5-9916-7723-3.
— Tekcr : anexrponnslii // O6pa3zoBatenbHast iathopma KOpaiir [caiit]. https://urait.ru/bcode/470929

4. Xumust. 3a1auHuK | yaeOHOe mocodue ist cpearero npodeccuonaabHoro oopasosanus / FO. A. Jlebenes [u
ap.] ; mox obmiet penakuumeit I'. H. ®daneeBa. — Mocksa : U3marensctBo HOpaiit, 2021. — 236 ¢. —
(ITpodeccuonansroe obpazoBanne). — ISBN 978-5-9916-7786-8. — TekcT : anmekTpoHHBI# //
O6pazoBarenpHas maaTdopma FOpaiit [caiit]. https://urait.ru/bcode/470947

JonosHuTEILHAA:

1. Xumus: 10 knacc: yriy0néanasiii ypoBens : yueoHuk / B. B. Epemun, H. E. Ky3smenko, B. W. Tepenun [u
ap.] ; mox penakiueit B. B. JIlynuna. — 10-e u3a. — Mocksa : [Ipocsemnienue, 2023. — 448 c. — ISBN 978-5-
09-107226-6. — TeKcT : 2JeKTPOHHBIN // DAEKTPOHHBIN pecypc mudpoBoit oOpazoBaTenbHOM cpeast CI1O
PROFo6pa3oanue : [caiir]. https://profspo.ru/books/132373

2. Xumus: 11 ximacc: yrnyonéHnsiii yposens © yuebuuk / B. B. Epemun, H. E. Ky3pmenko, A. A. Jlpo3nos, B. B.
Jlynun ; mox penakuuent B. B. JIlyauna. — 10-e u3zn. — Mocksa : [Ipocsemenne, 2023. — 480 ¢. — ISBN 978-
5-09-107469-7. — Texkcr : AIeKTPOHHBIHN // DIIEKTPOHHBIN pecypc nudpoBoii oopazoBarenbHoit cpenbl CITO
PROFob6pazoBanue : [cait]. https://profspo.ru/books/132480



9. Ilepeuensn pecypcoB cetu UHTepHET, HEOOXOTUMBIX JIJIsl OCBOCHHS THCIHIJIMHBI

[Ipu ocBOEHUU TMCUUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH MIHTepHET He PeyCMOTPEHO.

10. l'[epequb I/IH(l)OpMaIII/IOHHbIX TeXHOHOFHﬁ, HCIIOJb3YEMBIX ITPH OCYHICCTBJICHHU U
06p330BaTeJIbHOI‘0 mpoumecca mo IMCumIJInHe

O0pazoBaTeIbHBIN MPOLIECC MO TUCHUTUTMHE XUMMS MPEII0IaraeT UCIOJIb30BaHUE CIEAYIOIETO
MPOrPAMMHOTO OOeCTICUeHUsT U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
O0pazoBaTeIbHBIN MPOLIECC MO TUCHUTUTMHE XUMUS MPEIoJaracT UCTIOIb30BAHHE CIICIYIOIIETO
MPOrPAMMHOTO OOeCTICUeHUsT U HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- MPE3CHTAIMOHHBIC MAaTEPHAITBI (CJIAHIBI TI0 TEMaM JICKITMOHHBIX U MPAKTUICCKUX 3aHATHH );
- joctyn B peskume on-line B Dnextponnyto oubmuoreunyio cuctemy (O5C);
- IOCTYII B DJICKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA; TECTHPOBAHUE;
- IHTepHET-CepPBUCHI M JIICKTPOHHBIE PECYPCHI (TIOMCKOBBIC CUCTEMBI, JJICKTPOHHAS 1T0YTa, TPO()eCcCHOHATLHBIC
TEMaTU4YeCKHE YaThbl U (OPYMBI).
[Tepeyerr HEOOXOIUMOTO JTUIICH3UOHHOTO | (MJIM) CBOOOTHO PACIIPOCTPAHIEMOTO ITPOrPAMMHOTO
obecrieuenus: oducHbIi naker npuinoxenuit «LibreOffice».
1. Vuebuble puibMbl, HdpoBbie 00pa3oBaTeIbHbIE PECYPChI, KOMIUIEKT alllapaTHO-NPOTPaMMHBIX CPEJCTB Ha
6aze I1K.
2. IIK nnst mpoBenieHUs BUPTYaIbHBIX TA00PAaTOPHBIX paboT.

Ipu 0cBOEHMM MaTeprala | BHITTOJHEHUS 3aIaHUH 10 TUCIIMIUTHHE PEKOMEH/IYETCS HCII0JIb30BaHHE
MaTepHaioB, pa3MelieHHbIX B JInunbix kabuHeTax oOyuaromuxcs ETUC IITHUY (student.psu.ru).

[Ipu opranu3anuu TMCTAaHIMOHHOM pabOTHl M MPOBEICHUH 3aHITHI B PeKUME OHJIAMH MOTYT
UCIIOJIb30BAThHCS:

cucteMa BuIeokoH(pepeHicBsa3u Ha ocHoBe Tutatdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), kotopast moaaepKkuBaeT BO3MOKHOCTD UCIIOJIb30BaHUS
TEKCTOBBIX MaTEPHAJIOB U MPE3CHTAIN, ayJIH0- U BUIICOKOHTEHT, a TaK e TECThI, IPOBEPsEMbIC 3a1aHus,
3aJJaHus JJIs1 COBMECTHOM PabOTHI.

cucrema tectuposanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOTUMOH /JIs1 OCYIIeCTBJIEHUS
0o0pa30oBaTe/ILHOIO Npouecca Mo JUCHUNINHE

Buj pa0ot: neK1MOHHbIE 3aHATUS

MarepuanabHO-TEXHHUECKOE 00eCeyeHNEe AUCHUILUTUHBI, OCHAILIEHHOCTb: ayJJUTOPHS, OCHAILEHHAs
IIPE3EHTAL[MOHHON TEXHUKOH (IIPOEKTOP, 3KPaH, KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IIPOIPaMMHBIM
obecrieueHreM, MEJIOBOH (M) WU MapKEPHOU JTIOCKOH.

Bun pabot: mpakTudeckue 3aHATHS

MarepuanabHO-TEXHHUUECKOE 00ecTiedeHre TUCIMIUIMHBI, OCHAILIEHHOCTh: ayIUTOPHsl, OCHAILEHHAast MeJIOBOH (1)
UM MapKepHOU TOCKOMH.

Bun pabot: Tekymiuii KOHTPOJIb

MarepuanabHO-TEXHHUECKOE 00ecTIedeHne TUCIMIUIMHBI, OCHAIIEHHOCTh: ayJUTOPHsI, OCHAILlEHHAast MeJIOBOH (1)
WM MapKepHOU TOCKOM.

Bun pabot: camocTosiTennbHas paboTa

MarepuanabHO-TEXHHUECKOE 00ecTiedeHne JUCIUIUIMHBL, OCHAILIEHHOCTb: ayAUTOPUS JUI CAMOCTOSITEIbHON
paloThI, OCHAIIIEHHAS! KOMITBIOTEPHOM TEXHUKOM ¢ BO3MOXHOCTBIO MOAKIIOYEHUs K ceTu «HTepHeT»,
oOecrieyeHHas I0CTYIOM B JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO CPEely YHUBEPCUTETA,


http://e-learn.psu.ru/)

nomerenus Hayuanoit oubmmorexu [ITHNY.

[Tomemenus nayunoit oubnuorexu [II'HUY nns oGecniedeHuns: camoCTosITENIbHON PabOThI 00yJarOIINXCSI:

1. Hayuyno-6ubnuorpadudeckuii otaen, kopi. 1, aya. 142. O6opynoBaH 3 nepcoHATBHBIMU KOMIThIOTEPA C
JIOCTYTIOM K JIOKQJIbHOW U TJI00abHON KOMIIBIOTEPHBIM CETSM.

2. YuTanpHbBIN 371 TyMaHUTAPHOHN JTUTEpaTyphl, Kopil. 2, aya. 418. O6opynoBan 7 nepCcOHATbHBIMH
KOMTBIOTEPAMH C JIOCTYIIOM K JIOKJIbHOH U TTI00aTbHONW KOMITBIOTEPHBIM CETSIM.

3. UuTanpHbIH 31 €CTECTBEHHOH TUTEpaTyphl, KOpi.6, aya. 107a. O0opynoBaH 5 nepcoHaTbHBIMH
KOMTBIOTEPAMH C JIOCTYIIOM K JIOKJIbHOH U TTI00aTbHONW KOMITBIOTEPHBIM CETSIM.

4. OTnmen nHOCTpaHHOU UTEeparypsl, Kopi.2 aya. 207. O6opynoBaH 1 nepcoHaIbHBIM KOMITBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOW U TJI00abHONH KOMIIBIOTEPHBIM CETSIM.

5. bubnuoreka ropuauueckoro ¢akynprera, kopn.9, ayn. 4. Odopynosana 11 nepcoHanbHbBIMU
KOMTBIOTEPAMH C JIOCTYIIOM K JIOKIBHOU U TII00aTHbHON KOMITBIOTEPHBIM CETSIM.

6. YuranpHbIi 3a reorpadudeckoro dakynprera, Kopir. 8, aya. 419. O6opynoBaH 6 nepcoHaTbHBIMU
KOMIBIOTEPAMH C JIOCTYIIOM K JIOKJIbHOH M TTI00aTbHONW KOMITBIOTEPHBIM CETSIM.

Bce KoMITIBIOTEPBI, YCTAHOBJIEHHBIE B TOMELICHUAX HayYHOH OMOIMOTEKH, OCHAIIEHBI CIEAYOIUM
MIPOrPaMMHBIM OO€CTeueHUEM:

Onepanuonnas cucrema ALT Linux;

Odmucuerit maker Libreoffice.

CnpaBouno-nipaBoBas cuctema «Koncynbrantl Liroc»



(I)OH):[])I OICHOYHBIX CPECACTB IJIA aTTECTAllUM 110 TUCHTUIIJIUHE

Xumus

KPUTEPUH UX OCHUBAHUS

HJIaHI/lpyeMble PeE3yJbTaThbl oﬁyqemm o JMCHUIIVIMHE OJIA q)OpMHpOBaHHH KOMIICETCHIIMH U

3HaHus, yMeHUA Iliianupyembie Kpurepuun ounenuBanus
pe3yJbTAThl 00y4eHUsA | Pe3yJbTATOB 00y4YeHUs
3HaHue BOXHEUIINX | 3HAET conepxxanue | Hey1ioBjieTBOpUTEIbHO
XUMHUYECKUX NOHATUI BOKHEWIMX xumuueckux | He 3Haer coxepxkanue
TTOHSTHM: BEIIECTBO, | BAUKHEUIINX XUMHYECKHAX
XUMHUYECKUAMN 3JIEMEHT, | MOHATUI
aToM, MOJIEKYJIa, | Y A0BJIETBOPHUTEIbHO
OTHOCHUTEJIbHBIE aTOMHas | YacTuyHO 3HAeT

U MOJICKYJISIpHAs Macchl,
VIOH, M30TOIIEI,
XUMHYECKast CBSI3b,

QJICKTPOOTPUIATCIIBHOCTD,

BaJICHTHOCTD, CTEIICHb
OKHCJICHUS, MOJIb,
MOJIIpHas Macca,

MOJISIPHBIA O0BEM H.T.]I.

CoZepKaHUE BaKHEUILINX
XUMHYECKUX TOHSATHH H
HE BCeraa MOKET
MPUMEHUTD 3TU 3HAHUS Ha
MPaKTUKE
Xopouro
3HaeT coZiepKaHUe
BaXXHEHUIIIMX XHMHYECKHUX
MOHSATHM, HO HE Bcerga
MOXET NPUMEHUTh OTHU
3HAHUS Ha MPAKTUKE
Ot1aunyno
3HaeT coZiepKaHue
BaXXHEHUIIIMX XHMHYECKHUX
MMOHSTHUM u MOXKET
MPUMEHUTD 3TU 3HAHUS Ha
MIPAKTUKE

3HaHue
3aKOHOB XHUMHUH

OCHOBHBIX

3HaeT OCHOBHBIE 3aKOHBI

XHUMHHU: 3aKOH COXPAaHCHHUA
MacCCHhHI BCIICCTB,
IIOCTOAHCTBA coCTaBa

BellEeCTB, llepnoanuecknii
3akoH /.M. Menneneena;

HeynosiieTBOpUTEIBHO

He 3Haer  oOCHOBHBIC
3aKOHBI XAMHHU
Y10BIEeTBOPUTEIBHO

YacTtuuno 3HAeT

OCHOBHBIE€ 3aKOHBI XUMUH
M HE BCerga MOXKET
MIPUMEHUTH 3TH 3HAHUS Ha
MIPAKTUKE

Xopouo
3HAE€T OCHOBHBIEC 3aKOHBI
XUMHHM, HO HE BcCerja




MOXCT IPHUMCHUTH OTH
3HAHUS Ha ITPAKTUKE

OT1TauyHO
3HAET OCHOBHBIE 3aKOHBI
XUMUHU u MOXET

IIPUMEHUTH OTHU 3HAHUS Ha
IIPaKTHKE

3HaHUE OCHOBHBIX TEOPHIA

3HaET OCHOBHBIE TEOPUH

HeynosjieTBopUTEJIBLHO

XUMUU XUMUM: xuMudecko | He  3HaeT  OCHOBHBbIE
CBSI3H, TEOpUHU XUMUH
BJIEKTPOITUTUYECKON Y1oB/IeTBOPUTEIBHO
JIUCCOLIMALUM, CTpoeHus | YacTUuHO 3HAET
OPraHUYECKUX U | OCHOBHBIE TEOPUU XUMHH
HEOPraHUYECKUX U HE Bcerga MOXKET
COEJIMHEHU M MPUMEHUTD ITU 3HAHUS Ha

MPaKTUKE
Xopouro
3HAET OCHOBHBIE TEOPUH
XUMUH, HO HE BCerja
MOXET TPUMEHUTHh 3TH
3HaHUS HA MPAKTHKE
OT1an4yHo
3HAET OCHOBHBIE TEOPUH
XUMUU u MOKET
INPUMEHUTH 3THU 3HAHUS Ha
MpaKTUKE

3HaHue BaXHEUIINX | 3HAET BaxHenmne | HeynoB/jieTBOPUTEIBLHO

BEILIECTB U MaTEpPUAJIOB BellleCTBA M Marepuaissl: | He 3Haer BaxkHeumue
BAKHEHIINE METAUIbl M | BEIIECTBA W MAaTEPHAJIbI
CILIaBBI, CEpHAsl, COJSHAS, | YI0BJIE€TBOPUTEIbHO
a3oTHasi M yKcycHas | HacTu4yHO 3HAET
KHUCITIOTBI;  OJaropojHbIe | BA)KHEHININE BEIIeCTBA W
rasbl, BOJOPOJ, KUCJIOPOJ, | MaTEPUaabl U HE BCeraa
rajoreHsl, LIEJIOYHBIE | MOKET NPUMEHUTh 3OTH
METAJLIBL; OCHOBHBIE, | 3HAHUS HA ITPAKTUKE
KUCIJIOTHBIE 151 Xopomuio
aMm(poTepHBIE OKCHUIBI | | 3HAET BAKHENIINE
TUIPOKCUBI, LIEJIOYH, | BEIIECTBA M MAaTepHUaIbI
VIJICKUCHIBIA W YTapHBIM | HO HE BCErga MOXET
raspl, CEpHHCTBIM Tra3, | IPUMEHUTH 3TH 3HAHUS HA

aMMHMaK H.T.A.

MIPAKTUKE
OT1auuHo




3HACT Ba)KHEHIIIHE
BEIIECTBA U MATEPUAJIBI U
MOXET IPUMEHUTh OTHU
3HAHUSA HA IPAKTUKE

YMenue Ha3bIBaTh | YMeEeET Ha3pIBaTh: | HeyaoBierBoputebHO
coeIMHEHUs (BEIleCTBA) | M3y4YEHHBbIE BemiectBa mo | He  ymeer  Ha3bIBaTh:
TPUBUAJILHOU WU | U3yUYEHHBIEC BEIIECTBA IO
MEXKIYHAPOIHOU TPUBUAIBHOU 1583071
HOMEHKJIaType MEKTYHAPOIHOU
HOMEHKJIaType
Y10BI1€TBOPUTEIBHO
YactuuHo yMeer
Ha3bIBATh: W3yUYCHHBIC
BEILIECTBA 1o
MEXKIYHAPOIHOMU
HOMEHKJIaType
Xopouro
Ymeer Ha3bIBaTh:
V3YUYCHHBIE BELIECTBA I10
MEXKIYHAPOIHON
HOMEHKJIaType, HO HE
3HAET 10 TPUBUAIBHOU
OtanyHo
Ywmeer Ha3bIBaTh:
V3YUYCHHBIE BELIECTBA I10
TPUBHAITBHOU 151 o
MEKIYHAPOIHOMN
HOMEHKJIaType
Ymenne ONPEAEHATh | YMEET onpenesatsh | HeynoBjieTBOpUTEILHO
0a30BbIc TeopeTHueckue | 6a3oBeie  Teopermdeckue | He ymeer ompenensith
MTOHSTHS MOHSITHS: BaJE€HTHOCTh W | 0a30BbIE TEOPETUUECCKUE
CTEIIEHb OKHCJICHUS | TIOHATHUSA
XUMHUYECKUX DJIEMEHTOB, | YI0BJIETBOPUTEIbHO
TUAIl XUMUAYECKON CBA3U B | HacTUUHO yMEeT
COEJIMHEHUSAX, 3aps]] HOHA, | ONPENCTATD 0a30BbIC
XapakTep Cpeabl B BOAHBIX | TECOPETUUECKUE TTOHATHS
pacTBopax Xopouo
HEOPraHUYECKUX u | Ymeer ONPENETATD
OPraHUYEeCKUX 0a30BblE TEOPETUUECKHUE

COCJIMHCHUI, OKHUCIUTEIID
1 BOCCTAaHOBUTEb

MOHATHS HO HE Bcerga
MOXET TMPUMEHUTh OTH
3HAHUA Ha MMPAKTUKE
O1auyHO




Ymeer ONpEeaEATh
0a30BbIE TEOPETUYECKUE
TIOHATHUSL M BCET/Ia MOXKET
NPUMEHUTH 3TH 3HAHUS Ha
NPaKTHUKE

YMenue
3aBUCUMOCTb

O0OBSACHSATH
CBOWCTB

QJICMCHTOB, BCIIICCTB

VmMmeer OOBSICHSATD:
3aBUCHUMOCTbD CBOICTB
BEIIIECTB OT MX COCTaBa M
CTpPOEHUH, pupoay
XUMHYCCKON CBSI3HU
(MOHHOM  KOBAJICHTHOM,
METaJUIMYECKON nu
BOJIOPOJIHOM ),

3aBUCHUMOCTh  CKOPOCTH

XUMHYECKOW pEaKIuu |
TIOJIOKEHUE XUMUYECKOTO
PaBHOBECHS OT Pa3IMYHBIX
(baKTOpOB U.T.J

HeynosjierBopUTEIBLHO

He ymeer OOBACHSTSH:
3aBUCUMOCTD CBOMCTB
BEIIECTB
Y10BI1E€TBOPUTEIBHO
YactuuHo yMeeT
OOBSICHSITh: 3aBUCHUMOCTD

CBOMCTB BEIECTB U HE
BCET/1a MOKET IPUMEHUTD
OTHU 3HAHUS Ha MPAKTHKE
Xopouro
VmMmeer OOBSICHSTD:
3aBHUCHUMOCThH CBOMCTB
BEIIIECTB, HO HE BcCerja
MOXET NPUMEHUTh OTH
3HAHUS Ha MPAKTUKE
OT1ian4yHo
OOBSICHSATD:
3aBHCHMOCTD CBOMCTB
BCIIIECCTB " MOKET
MIPUMEHUTD 3TU 3HAHUS Ha
MPaKTHUKE

YMmeer

YMenue
XUMHAYECKUU
SKCIIEPUMEHT

BBITIOJIHATD

Ymeer BBITIOJIHATH
XUMHUYECKUMN
AKCIIEPUMEHT: 1o
pacIiO3HaBaHUIO
Ba)KHCHUIITNX
HEOPTraHUYECKUX n
OpPraHUYECKUX
COCJIMHCHUM; o
CBOMCTBAM  BaXHEHUIIIHX
HEOPTraHUYECKUX n
OpPraHUYECKUX

COEJIMHEHUN U T.]I.

HeynoBiaeTrBopuTe/IbHO
He yMeer BBINOTHSATH
XUMHUYECKHUMN
AKCIIEPUMEHT
Y10BI1E€TBOPUTEIBHO
YactuuHo yMeeT
BBITIOJIHATh XUMHUUYECKUU
DKCIIEPUMEHT, HO  HE
yMeeT 00OBSICHUTD
pEe3ynbTaT SKCIIEPUMEHTA
Xopowo

Ymeer BBITOJIHATh
XUMHUYECKHUMN
AKCIIEPUMEHT,
YMEET  Bcerja

HO HC
MOXCT




OOBSICHUTD

IKCIIEpUMEHTA

O1au4yHO
BBIIIOJIHSATH

pe3ynbTar

YMmeer

XUMHUYECKUHN
SKCIIEPUMEHT M  BCerjaa
MOKET OOBSICHUTD
pe3yJibTaT SKCIIEPUMEHTA

YMmenue peniaTh:
paCdYCTHBIC 3aa4YH.

Ywmeer pemiats:
pacyeTHbIE 3a1a4u: 1O
XUMHUYECKUM (hopMyram u
YPaBHEHMSIM, HA pacyer
MIPOLIEHTHOW ¥ MOJISIPHOM
KOHUECHTPALIUHU

HeynosiierBopUTe/IbHO
He yMeeT pelars:
pacyeTHbIE 3a1a4u
Y10BI1E€TBOPUTEIBHO
YacTuyHO ymeeT peliarth:
IIPOCTBIE pacyeTHbIE
3aJa4d, HO HE YMEET
pemars 3a4a4u CI0KHOTO
YPOBHSL.

Xopouo
YMEET peniaTh: IPOCThIE U
CJIOXKHBIE pacyeTHbIE
3a/1a4y, HO JOIIYCKaeT He
0oJiee OJITHOU OIIUOKA

OT1au4yHO
YMEET peniaTh: IPOCThIE U
CJIOXKHBIE pacyeTHbIE
3a7a4u 0€e3 OoIInOOoK.




OneHovHble CpeacTBa TEKymiero KOHTpoJisi leOMe)KyTO‘{HOﬁ arTrecralmmu

Cxema nocrasku . baszoBasg

Buja MmeponpusiTusi NpoMesKyToYHO# aTTectanuu . He mpexycmorpero
MaxkcuMaibHoe KoandecTBo 0asuios : 100

MeponpusiTue TeKyuero
KOHTPOJIS

KoHTpoaupyemblie 31eMeHThIPE3yJIbTATOB
o0yueHust

[IpenMeTt opraHM4eCKOMXUMUU
BxoaHoe TectupoBanmne

OcTaTo4HbIe 3HAHUS B 00JIaCTH XUMHUH

DopMmysbl U KJIaCCUPUKAUU
OpraHMYECKUX BEIIECTB 3aluimaemMmoe
KOHTPOJIbHOEMeponpusiTHe

YMeThb onpeAenaTh 00pa3iibl OPraHUIECKUX BEIIECTB U
MaTepHaJIOB HAaMX OCHOBE; Y METh MPOBOIUTH

IpeBpalieHre OPraHndeCKUX BEIIECTB TPUHATPEBAHIH
(rutaBnenue, oOyrauBaHue U ropenue).Bianers HaBbIKaMu

MOJACIIMPOBAHUA MOJICKYJT OPTaHUYCCKUXBCUICCTB.

VYraesonopoasl IlucbMennoe
KOHTPOJIbHOEeMePOonpusiTHe

BiameTs HaBbIKaMU Kau€CTBEHHOTO OTPECIICHUSI YTIIEpOaa U
BOJIOPOJIa B OPraHUYECKUX BEIIECTBAX;3HATH 00pa3IIhI

IJ1aCTMACC, Kay4yKOB M PE3UHBI; Y METh

MOIETTUPOBATh MOJIEKYJIbI YTIIEBOAOPOIOBU
raJIoreHONPOU3BOAHBIX. BianeTs

HaBbIKaMHU IOJTYUCHUA OTHIICHA, YMCThOIIPEACIUTE €TI0 CBOMCTBA.

Kucnoponoconepsxaiie opranndeckue
coenuHeHus [lncbMeHHOe KOHTPOJILHOE
MeponpusiTue

YMeTh onpeaesuTh CBOMCTBA PACTBOPAYKCYCHOM
KUCJIOTHL. YMETh pacuuTaTh

MOJIEKYJIIpHBIE (POPMYJIIbI OPraHUYECKOTOBELIECTBA 1O
MacCOBBIM JIOJISIM aTOMOB

XHUMHNYCCKHX 3JICMCHTOB U I1I0 MacCCeC (06’beMy') MMPpOAYKTOB
CFOpaHI/IH;yMCTL

IMPOBOANUTH paC‘IéTH 110 ypaBHCHHIOXHMquCKOﬁ
pe€aKuuu.

OKCIIEpUMEHTAIIBHBIE METOABI U3yUCHUS
BEILECTB MUX IpeBpalleHuii Ilncemennoe
KOHTPOJIbHOEeMeponpusaTHe

YMeTh pacuuTaTh MOJEKYIApHBIE (POPMYIIBI OPTaHUYECKOTO
BELIECTBA 110 MAaCCOBBIM J0JISIM aTOMOB XMMHUYECKHUX
JJIEMEHTOB; Y METh IPOBECTH PACUETHI 10

YpaBHCHHIO XUMHYECKOMN pCaKkuuu.

Crnenuduxkanus

MepONPUATHI TeKYIero KOHTPOJIs




IIpeamer opranu4ecKol XUMUH

[Ipo10IKUTENBHOCTD IPOBEACHHSI MEPOIIPUATHS IPOMEXKYTOUHOM aTTectauuu: .1 yaca
VYcioBus IpoBEIEHUS MEPOTIPUATHUS: B YAChl Ay AUTOPHOI padoThI

MaxkcuMabHBIH 0asut, BRICTABIISIEMBIN 32 MEPOTIPUSITHE IPOMEXKYTOYHOH aTTectanun: 0
[Tpoxoanoit 6amr: 0

Iloka3zaTequ oLleHUBAHUA

Banasl

(I)OpMyJIbl U RJIaCCI/l(l)I/lKaIII/II/I OpPraHn4e€CKMux BeumecTn

[Ipo10mKUTENBHOCTD IPOBEACHUSI MEPOIIPUSITHS IPOMEXYTOUHOM aTTectanuu: 1 yaca
VYcioBUs TPOBECHUS MEPOTIPUATHUS: B YAChI ayAUTOPHOI padoThI

MaxkcuMabHBIN 0ait, BEICTaBISIEMBIN 32 MEPOTIPUSITHE TIPOMEXYTOUHOH arTectarun: 20
[Tpoxoxnoii 6amt: 9

Iloka3aTequ oLleHUBAHUA

Banasl

MOJENUPYET MOJIEKYJIbI OPraHU4YECKHUX BEIIECTB

onpezenseT 00pa3ibl OpraHUYECKUX BEIIECTB U MaTepHaioB Ha UX OCHOBE

IMPOBOAWT IMPEBPAIICHHUEC OPraHNMYCCKHUX BCUICCTB IIPHU HAarp€BaHU (HJ'IaBJ'IeHI/Ie, O6yFJII/IBaHI/Ie u
TOPEHHUE)

YrieBogopoasbl

[Ipo10MmKUTENBHOCTD TPOBEACHUSI MEPOIIPUSITHS IPOMEKYTOUHOM aTTecTaluu: 2 yaca
VYcnoBust poBEAEHUS MEPOTIPUSITUS: B YAChI Ay IMTOPHOI PadoThI

MakcumanbHBIN 0al1, BRICTABIISIEMBINA 32 MEPOTIPUATHE TPOMEKYTOUHOM artectanuu: 20
[TpoxomHoit 6amt: 9

TToka3aTeu oneHUBaHUSA

Banabl

Ka4C€CTBCHHO OIIPEACIIACT YIJICpOa U BOAOPOA B OPraHMYCCKHUX BCIIECCTBAX

BBIBOJIUT (pOPMYITY MOJTyUEHUs STUJICHA, OTIPEIeIIIET ero CBOWCTBA

MOACIIMPYET MOJICKYJIBI YTJICBOJOPOA0B U IaJIOTCHOIIPONU3BO AHBIX

g depeHnnpyeT 00pasiibl MIacTMacC, KaydyKOB U PE3UHBI

N| O OO O

Kucnopoxocoaep:kamme opraHudeckue coeTMHeHusI

[Tpoa0IHKUTETEHOCTD IPOBEACHUS MEPOTIPUATHS IPOMEKYTOUHOW aTTECTAIIUU: 2 Yyaca
YcnoBust mpoBeIeHUS MEPOTIPUATHUS: B 4AChl Ay AUTOPHOI padoThI

MakcuMasbHbIN 0all1, BBICTABJISIEMbIN 32 MEPOTIPUSTHE IPOMEKYTOYHOM arTectaruu: 20
[TpoxoaHoii 6amt: 9

IToka3aTeau olleHUBAHUA

Banasl

IIpOBOAUT paC‘-IéTBI 10 YpaBHCHHIO XUMHUYECKOMN pcakunn

PacCcUMTHIBAET MOJIEKYIIIPHBIE (POPMYIBI OPTaHHUECKOTO BEIIECTBA TI0 MACCOBBIM JIOJISIM aTOMOB
XUMHYECKUX DIIEMEHTOB M 10 Macce (00heMy) MPOyKTOB
CrOpaHus

OTIpEIEIIAET CBOMCTBA PACTBOPA YKCYCHOM




KHCJIOTBI

3KCHepI/IMeHTaJII)HI)le METOABLI U3YYCHUS BCIIECCTB U UX npeBpameHnﬁ

[TpoaomKUTENFHOCT TPOBEACHUS MEPOTIPUSATHS IPOMEKYTOYHON aTTECTAIUN: 2 Yyaca
VYcioBus IpoBEIEHUS MEPOTIPUATHUS: B YAChl Ay AUTOPHOI padoThI
MaxkcuMasbHBIH 0asi1, BBICTABISIEMBIN 32 MEPOTIPUSITHE IIPOMEXYTOUHOH arTectaruu: 40

[Tpoxoanoit 6amt: 17

IMoka3aTesu oleHUBaHUSA Banibl
MIPOBOJUT PAcUETHI [0 YPAaBHEHUIO XMMHUECKON peaKkiuu 20
pacCUNTHIBACT MOJIEKYIIIPHbIE ()OPMYIIBI OPTraHUYECKOTO BEIIECTBA IO MACCOBBIM JIOJISIM aTOMOB 20
XAMUYECKHAX DJIEMEHTOB

Buja MeponpusiTusi IpOMeKYTOYHOM aTTecTauuu : He mpegycMoTpeHo

MakcuMajbHoe KoauyecTBo 0asuios : 100

Meponpusitue TeKyumero
KOHTPOJIS

KonTposupyemble 3;1eMeHTbIPe3yJIbTATOB
o0y4eHust

A30TOCOIepKAIIIEe OPraHHYECKIE
coequHeHus [lucbMeHHO€e KOHTPOJILHOE
MeponpusiTue

YMeTh XapakTepu30BaTh COCTaB, CTPOCHHE, IPUMEHEHHE,
du3nUecKre U XUMUYECKHE CBOMCTBA, BAXKHEUIITHECTIOCOOBI
TOJTyYCHUS

TUITUYHBIX MMPEJACTABUTEIICH a30TCOICPIKALTUX
COeMHEHUH (METHJIaMUHA, TJIMIHA,0ETKOB).

BricokoMounekynsapHbleCOeAMHEHUS
IIucbMeHHOe KOHTPOJIbHOEMepPONpUsiTHE

YMeTh UCHOIb30BaTh XUMUYECKYIO CUMBOJIUKY /711 COCTABICHHUS
CTPYKTYPHBIX(DOPMYIT BELIECTB M YPaBHEHUN PEaKIIHii

MMoJIMMEepu3al U MOJIMKOHACHCAIIUH.

DKCIEPUMEHTAIILHBIC METOJIbI U3YyUCHHS
BEIICCTB UHX MPEBPAIICHUI
"A3zoTOocoaepKaume u
BBICOKOMOJICKYJISIPHBIE COCAMHEHUS"
IIucbMeHHOe KOHTPOJIbHOEMEPONIPUSITHE

YMeTs onuchBaTh COoCTaB, CTPOCHUEC, OCHOBHEIC CBOIiCTBA
Kay4yKOB, HaI/I6OJ'IeepaCHpOCTpaHéHHBIX BH OB IIJIaCTMacc,
BOHOKOH;yMeTL OIIMChIBAThb COCTAaB,

CTPYKTYpPY, OCHOBHBIE CBOWCTBA OEIIKOB; MOSICHATH HA
npuMepax 3HaueHUe OEIKOBIUIA OpraHu3Ma YeIoBeKa.

Cneuudukanus MeponpusiTHil TEKyIIero KOHTPOJIs

A3oTocoaep:Kaniae opraHnveckKue coeJHHeHusI

ITpoaomKUTENEHOCTh TPOBEACHUS MEPONPUATHS IPOMEXYTOUYHON aTTeCTAlluN: 2 Yyaca
VYcioBus IpoBEIEHUS MEPOTIPUATHUS: B 4AChl Ay AUTOPHOI padoThI
MaxkcuMasbHbIN 0asl, BBICTaBISIEMBIN 32 MEPOIIPUSTHE TPOMEXYTOUHOM arTectaruu: 30




[Tpoxoxnoii 6amm: 13

Iloka3aTen oneHMBAHUSA banabl
OTIpeIeIsieT COCTAB U CTPOCHUE TUITMYHBIX IIPEICTABUTENICH a30TCOAEPKAINUX COCTUHECHUN 10
(MeTunaMuHa, IIIUIKMHA,0ETIKOB).
ompeeNsieT BAKHEHIIINE CIIoCOObI MOMyYeHUsI THTUYHBIX TIPEICTABUTENICH a30TCOACPKAIINX 10
COCIMHEHUH (METUJIAMUHA, TJIUIIUHA, OCJIKOB).
OTIpeJICIIIeT MPUMEHEHNE, (PU3MIECKUE U XUMUYECKIE CBOWCTBA THITMYHBIX MPEICTABUTEICH 10
a30TCOACPIKAIIUX COSTUHEHUH (METHIIaMUHA, TJIMIIHA, OEJIKOB).
BbicokoMoieKkyJIsIpHbIE COCAMHEHUS
[TpoT0MKUTEIEHOCTD TIPOBEIACHHS MEPOTIPHUSITHSI IPOMEKYTOUHOM aTTeCcTalluu: 2 Jaca
VYcnoBus mpoBeICHUSI MEPOTIPHUATHS: B 4YAChI Ay IUTOPHOMH PadoThI
MaxkcuMasbpHBIH 0ait, BEICTABISIEMBIN 32 MEPOTIPUSITHE IIPOMEXYTOUHOH arTectaruu: 30
[Tpoxoxnoii 6amr: 13
IToxa3zaTeiu oneHMBaHMSI Bamasl
HCTIOJIb3YEeT XUMUYECKYIO CHUMBOJIUKY ISl COCTABJICHUSI CTPYKTYPHBIX (hOPMYJT BEIIECTB H 15
YpaBHEHUH PEAKIIMNIIOIUKOHICHCAIIUH.
HCIIOJIb3YEeT XUMUYECKYIO CAUMBOJIUKY ISl COCTABJICHUSI CTPYKTYPHBIX (hOPMYJI BEIIECTB U 15

YpaBHEHUH PEAKIMUIOTUMEpPU3ALIUN

JKCIepUMEeHTAIbHbIE METOAbI M3yYeHUS BELECTB M UX NMpeBpalleHuii "' A3oTocoaepxanue u

BbICOKOMOJIEKYJISIPHbIE COeIUHEeHUs "'

[Ipo1omKUTENBHOCTD TPOBEACHUSI MEPOIIPUSITHS IPOMEXKYTOUHOM aTTecTaluu: 2 yaca
VYcnoBust poBEAEHUSI MEPOTIPUSITUS: B YAChI Ay IMTOPHOI PadoThI

MakcuMmanbHBIN 0all, BRICTABIISIEMBINA 32 MEPOTIPUATHE TPOMEKYTOUHOM artectanuu: 40
[TpoxoaHoii 6amt: 17

BOJIOKOH

IToxa3aTe/n oueHUBAHUSA Bajubl
OITMCBHIBAET COCTAaB M CTPOCHUE KaydyKOB, HanOoJee pacrpoCTpaHEHHBIX BHJIOB IJIacTMAcC, 10
BOJIOKOH
OTIMCHIBAECT OCHOBHBIE CBOMCTBA OEIIKOB; MOSICHACT HA IPUMEPAX 3HAYCHHE OEIKOB JUIs 10
OpraHu3Ma YesIoBeKa
OIHCBHIBAET COCTAB U CTPYKTYpPY OEIKOB 10
OIMCBIBAET OCHOBHBIE CBOICTBA KayuyKOB, Han0oJiee paclpoCTpaHEHHBIX BUIOB IJIaCTMAcC, 10

Buja meponpusiTusi npoMekyTo4Hoi atrectanuu : J{uddepeHurpoBanHbIi 3aueT

Cnoco0 MPOBECIACHUA MEPONIPUATHUSA l'[pOMe)KyTO'-IHOﬁ aTTECTAllMH OI_IGHKa 0 JUCHUIUIMHE B paMKax
HpOMC)Ky’TO‘-IHOI\/'I aTTeCTAalluU OMPCACIIACTCA Ha OCHOBC 68.J'IJ'IOB, Ha6paHHLIX O6y‘laIOH_II/IMCH Ha KOHTPOJIBHBIX

MEpPOTIPHUATHSX, IPOBOAUMBIX B TEUEHHUE Y4EOHOTO MEPHOIA.
MaxkcuMajabHoe KoandecTBo 0asuios : 100

KonBepranusi 6a,1710B B 0TMETKH




«oTam4yHo» - ot 81 o 100
«xopowo» - ot 61 o 80
«Y/I0BJIETBOPUTEJIBLHO» - OT 43 10 60

«HeyOBJIETBOPHUTEILHO» / «He3auTeHo» MeHee 43 Oaia

MeponpusiTue TeKyumero
KOHTPOJIS

KOHTpOJ’lI/IpyeMBIe IJIEMEHTBIPE3YJIbTATOB oﬁyqe}mﬂ

Xumuueckas peakuus IIucbmenHoe
KOHTPOJIbHOEMeponpusTHe

YMeTh MpoBOAUTH PEAKITUU HOHHOTOOOMEHA; Y METh
OIIPENENATh CPEABI

PAaCTBOPOB BEIICCTB C TIOMOIIBLIOYHUBEPCAJIBHOTO

WHJIUKATOpAa.

DKCcrepuMEHTAIbHBIE METOAbI U3yUCHUS
BEIIECTB MUX MpeBpalieHuil "XumMuueckre
peakuun"

ITncbMeHHOEe KOHTPOJIbHOE

YMeThb onpeAesnaTh BIUSHUE PAa3INIHbIX(PaKTOPOB HA CKOPOCTh
XUMHYECKON peaKkyu. Y METh TPOBOJUTH PACUETHI 1O

YPaBHEHUSIM XUMUYECKHUX PEAKIUI, B TOMUYNCIECTEPMOXUMUYECKHE
pacyEThI.

MeponpusiTue
DKCnepuMeHTaIbHbIE YMeTh MPOBOANTH PACYETHI MACCHI
METOJbI ~ HW3YYEeHHS BemecTB U ux (00beMa, KOJUYECTBa BEIIECTBA) MPOYKTAPEAKIINH, €CIIA OJTHO U3
npeBpaiieHui "MeTaibl U criaBbl” BEIIIECTB JIaHO B BUJIE PACTBOpPA C ONPEACIICHHON MacCOBOM 10J1€i
IIncbrmenHoe KOHTPOJIbHOE | PACTBOPEHHOT'O BEIIECTBA; Y METh
MeponpusTue IPOBOJUTL PAaCUYeThl MacChl BEIIECTBA MM O0ObEMa Ta3oB IO
M3BECTHOMY KOJIMYECTBYBEIIECTBA, MACCE UITMOOBEMY OJTHOTO U3
YYacTBYIOIIMX B PEAKIIMU BEUIECTB; pacyeThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIU OJTHO
13 BEIIECTB UMEET MIPUMECH.
Cneuupukanusa MeponpusiTHIl TEKyIIero KOHTPOJIS

XumMn4yeckasi peakums

ITpoaomKUTENEHOCTh IPOBEAECHUS MEPONPUATHS IPOMEXYTOUHON aTTeCTalluu: 2 yaca
VYcnoBus MpoBeACHUS MEPOIIPUATHUSA: B YAChl Ay AUTOPHOI padoThl
MaxkcuMasbHbIN 0as1, BBICTaBIIEMBIN 32 MEPOIIPUSTHE TPOMEXYTOUHOM arTectaruu: 30

[Tpoxonnoii 6amn: 13

IToxazaTenu oneHUBaAHUSA bannbl
OTIpeNieNsIeT Cpeibl PAaCTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOTO HHANKATOpa 15
MIPOBOJIUTH PEAKIIMM HOHHOTO 0OMeHa 15

JKCIEePUMEHTAIbHbIC METOAbI H3yYeHHs BellleCTB U UX NpeBpaulennii ""XumMmuyeckue peakunu'




[Tpoa0KUTENFHOCT TPOBEACHUS MEPOTIPUSATHS IPOMEKYTOUYHON aTTECTAIUN: 2 Yyaca
VYcnoBust IpoBeEHUS MEPOTIPUATHUS: B YAChl Ay AUTOPHOI padoThI

MaxkcuMasbHbIH 0asil, BBICTABIIEMBIN 32 MEPOIIPUSTHE IPOMEXKYTOUHOH arTectaruu: 30
[Tpoxoanoii 6amt: 13

IToxka3zaTenu oueHUBAHUS Bbanabl
MPOBOJUT PACUYETHI M0 YPABHEHUSIM XUMHYECKUX PEAKUU, B TOM YHCIIE TEPMOXUMUYECKUE 15
pacd€Thl
OTIPEJICIISCT BIUSHHUE PA3IMYHBIX (PaKTOPOB Ha CKOPOCTh XUMHUYECKON PEeaKIIHH 15

JKCNePUMEHTAIbHbIC METOAbI H3y4YEHHS BELIeCTB U UX NpeBpameHuii "'Mera/uibl 1 cIuiaBbl"

[Tpoa0ImKUTENFHOCT TPOBEACHUS MEPOTIPUSATHS IPOMEKYTOYHON aTTECTAIIUN: 2 Yyaca
VYcioBus IPOBECHUS MEPOTIPUATHUS: B YAChI ayAUTOPHOI padoThI

MaxkcuMasbpHBIH 0asit, BEICTaBISIEMBIN 32 MEPOTIPUSITHE IIPOMEXKYTOUHOH aTrTectaruu: 40
[TpoxomnHoit 6amt: 17

Macce UIMo0beMyY OJTHOTO U3 YUaCTBYIOUIUX B PEAKIIUU BEIIECTB

IToka3aTein oneHUBaAHUS Banabl
MIPOBOJIUT pacueThl Macchl (00beMa, KOJIMYeCTBA BEUIECTBA) MPOAYKTOB PEaKIIUU, €CJIU OJTHO U3 14
BEIIECTB HMEET MTPUMECH
MIPOBOJIUT PacUeThl Macchl (00BEMa, KOJIMUECTBA BEIIECTBA) MTPOIYKTa PEAKIH, €CIIH OJTHO U3 13
BEIIECTB JIaHO B BUJIE PACTBOPA C OTPEEIEHHON MacCOBOM JIOJIEi paCTBOPEHHOIO BELIECTBA
MIPOBOJUT PacueThl MAacChl BEIIECTBA WM 00beMa ra30B 110 U3BECTHOMY KOJINYECTBY BEIIECTBA, 13
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