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1.OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI TUCIHUILIAHBI
XUMUA

1.1 MecTo AuCHMILVIMHBI B CTPYKTYpe OCHOBHOI 00pa30BaTeJIbHOI IPOrpaMMBbI:

YyeOHas TUCIUTIIINHA « XUMHS SBIISIETCS 00s3aTEIHbHOM YacThIO0 00IIe00pa30BaTEILHOTO
IIUKJIa OCHOBHOW Mpo(ecCHOHANBbHOW 00pa30BaTeNbHOM MpOrpaMMBbl IO  CIEHUATBEHOCTH
43.02.16 TypusM U rocTENPUUMCTBO.

Pabouas mporpamma AMCHUIUIMHBI pa3pabotana B coorBercTBHH ¢ PI'OC cpennero
obmero oo6pazoanusi ¢ ydetoM DPI'OC CIIO mo cnemmanmpHOcTH 43.02.16 Typusm wu
TOCTENPUHUMCTBO.

Jucnunnuna HanmpasieHa Ha popmupoBanre OK 1o criennaibHOCTH:

Koo Haumenoeanue komnemenyuu
KoMnemenyuu
OK-01 BeiOupare crmocoObl  pemieHHst 3agad  Mpo(ecCHOHANBHOW  AEATeTbHOCTH
OPUMEHHUTENBHO K pa3IMYHbIM KOHTEKCTaM;
OK-07 CopeiicTBOBaTh COXPAHEHHUIO OKpYXAloUlel cpenbl, pecypcocOepekeHuto,
OPUMEHATh 3HaHUS 00 M3MEHEHUWH KIMMaTa, MPUHLIUIBE OepekIMBOro
IPOM3BOJICTBA, YPHEKTUBHO JICHCTBOBATH B UPE3BBIYANHBIX CHTYAIIUSIX

1.2. llesin 1 niIaHMpYyeMble pPe3yJabTaThl OCBOCHHSI JUCIHUNIMHBI:

Lenn qucuIInHEIL:

dopMuUpOBaHUE y CTYJICHTOB MPEACTABICHUS O XUMHUYECKON COCTABJISIONICH €CTECTBEHHO-
Hay4YHOU KapTUHBI MHUpa KaK OCHOBBI NMPUHATUS PELIEHUN B KU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTyaIUsIX, OTBETCTBEHHOTO TIOBEJICHHS B IPUPOIHOU Cpejie.

1.3 Ilnanupyemble pe3yJbTaThbl OCBOEHHS 001Ie00PA30BATEILHONW MUCHMILUIMHBI B
coorBercTtBUM ¢ PI'OC COO
OO0mmue (IMYHOCTHBIC H MeTANIPeAMETHbIEC) pPe3yJIbTaThI:

B yacTu TPpy10BOTr0 BOCHUTAHUS:

- TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBA, TPYI0JII00HE;

- TOTOBHOCTh K aKTHBHOHW JIEATEIBHOCTH TEXHOJIOTMYECKON W COIMAIBHON HAIPaBIICHHOCTH,
CIIOCOOHOCTh ~ WHHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSTEIIBHO  BBIMOJHATH — TaKYIO
eI TENILHOCTD;

- HHTEPEC K pa3IudHbIM cepam npodecCHOHATBHON AeSITeIbHOCTH,

Ogi1ajieHHe YHHBEPCAJBLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1eHCTBUSIMMU:

a) 0a30BbIC JJOTHYECKHE JICHCTBUS:

- CaMOCTOSATENbHO (OPMYJIHPOBATh M aAKTyaIM3HPOBATH TNPOOIEMY, paccMaTpuBaTh ce
BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK WJIA OCHOBAHUS JJISI CPaBHEHUS, KIACCUPUKALIUU U
000011IeHHS;

- OIIPEIENATh LEH e TEIILHOCTH, 33/1aBaTh TApaMeTPhl M KPUTEPUH UX JTOCTHKEHUS;

- BBISAIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHHSIX;

- BHOCHTH KOPPEKTHUBHI B JICATEIHHOCTh, OIICHHBATh COOTBETCTBHE PE3YJIBTATOB MM,
OIICHMBATh PUCKH TOCJICICTBUN ACITEILHOCTH;

- pa3BHUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUN KU3HEHHBIX MPOOIeM
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0) 0a30BBIC UCCIICIOBATEIBLCKUC ICHCTBUS:

- BJIaJIeTh HABbIKAMHU Yy4eOHO-HCCIIEOBATENLCKON W MPOEKTHON JesTebHOCTH, HaBbIKaMU
paszpereHus mpooieM;

- BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSA3H U aKTyaJIM3UPOBATh 33/1a4y, BEIABUTATh TUIIOTE3Y €€
peIIeHNs, HAaXOAUTh apTyYMEHTBI JJIs TOKA3aTEIbCTBA CBOMX YTBEPKICHUI, 32/1aBaTh MapaMeTphI
U KPUTEPUU PEIICHMUS;

- aHAJIM3UPOBATH MOTYUYEHHBIC B XOJIE PEIICHUS 3a/1a4l PE3yJIbTAThl, KPDUTUYECKU OI[CHUBATH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHNE B HOBBIX yCIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO M MPAKTUICCKYIO 00JIACTH KU3HENCATEIHHOCTH;
- YMETh UHTETPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00JIacTeill;

- BBIIBUTATh HOBBIC WJICH, TIPE/IaraTh OPUTHHATBHBIE TIOJIXObI U PEIICHHUS,

- CIIOCOOHOCTH UX HCIOJIb30BAHUS B MTO3HABATEIBHON U COIUAIbHOMN MPaKTHUKE

B o06,1acTH HEHHOCTH HAYYHOT'O MO3HAHUS

- c(pOpMUPOBAHHOCTH MHPOBO33PEHHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HayKH M OOIIECTBEHHOH NpPAaKTUKH, OCHOBAHHOTO Ha AMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MUDE;

- COBEpLICHCTBOBAHUE S3BIKOBOM M YMUTATEIBLCKOW KYJIBTYpPHl KaK CpPEACTBA B3aUMOJCHCTBUS
MEX/1y JIFOJIbMU U TIO3HAHUS MUDA;

- OCO3HAHHWE IICHHOCTH HAYYHOU JESATEILHOCTH, TOTOBHOCTH OCYIIECTBISITH MPOCKTHYIO H
HCCJIEIOBATENBCKYIO ACSITeIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

OBgi1ajieHHe YHUBEPCAJBHBIMU Y4€OHBIMHU NMO3HABATEIbHBIMH AeHCTBUSIMMU:

B) pabora ¢ uHpopMaIuei:

- BJIQJICTh HaBBIKAMH MOTyYEHHUST HHPOPMAIIMH U3 UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIHHO
OCYUIECTBIISATh MOMCK, aHAJN3, CUCTEMAaTU3alMI0 U HUHTEPIpETAlNi0 UHPOPMAIUN Pa3TUUYHbBIX
BUJIOB 1 (DOPM TIpEICTABICHHUS;

- co3JaBaTh TEKCTHl B Pa3lMYHBIX (opMaTax C y4yeTOM Ha3HAYeHUS MHPOpMAIUU U LEJIeBOM
ayJUTOPHUH, BEIOWpAst ONITUMAIBHYIO (pOpMY TIPEICTABICHUS U BU3YATH3AIIHH;

- OLEHUBATh JOCTOBEPHOCTb, JIETMTUMHOCTh HH(pOpPMAIMH, €€ COOTBETCTBHE IPABOBBIM H
MOPaTbHO-ITHUYECKUM HOPMaM;

- HCIIOJIb30BaTh CPe/ICTBa MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B pELICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OPTaHU3AI[MOHHBIX 33Ja4 ¢ COOIIofcHHEeM TpeOoBaHUI
APrOHOMUKHU, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepexeH s, MPaBOBbIX U ITUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€301aCHOCTH;

- BJIaJIETh HABbIKAMU PACIIO3HABAHUSA U 3aIIUTHI HHPOpMAIMHU, HHPOPMAIIMOHHON 6e30MmacHOCTH
JTUYHOCTH;

- TOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAMOOTIPEACTICHUIO;

-OBJIa/ICHHE HAaBBIKAMHU Y4eOHO-HCCIIEI0BATENBCKOM, IPOSKTHOW U COMATLHON e TeIbHOCTH;
OsiaieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU e CTBUSIMM:

0) COBMECTHas JIeATCIbHOCTD:

- IOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBa KOMaHAHON 1 UHIUBUIYaJIbHOU pabOThI;

- IPUHUMATh [EJTH COBMECTHOH AESITENbHOCTH, OPTaHU30BBIBATh M KOOPAHMHHUPOBATH JACHCTBHS
M0 €€ JOCTH)KCHHUIO: COCTaBJISITh IUIaH JCUCTBHM, pacnpeAcssTh pPOJM C Y4E€TOM MHEHUMU
YY4aCTHUKOB 00CYKIaTh PE3yIbTaThl COBMECTHOW PabOTHI;

- KOOPAMHHMPOBATb U BBINIOJHATH pabOTy B YCIOBUSX pEaJbHOrO, BUPTYAIbHOTO W
KOMOMHHPOBAHHOT'O B3aMMOICHCTBHS;

- OCYILECTBJIATh MO3UTUBHOE CTPATETHUECKOE MOBEACHHUE B PA3IMYHBIX CUTYAIUsSX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM

OsgiaieHHe YHUBEPCAJbHBIMHU PEryaITHBHBIMH 1eHCTBUSIMU:
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T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTHBBI U apTyYMEHTHI IPYTUX JIFOACH NPU aHATIU3€ PE3yIbTaTOB IESITEIBHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFOJICH HA OMIHOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP € TIO3UIMH JPYTOro YeJIOBEKa;

B 06.1acTH 3K0710rH4€CKOr0 BOCIIUTAHUSA

- copMHpPOBAHHOCTH  HKOJIOIMYECKON KyJIbTypbl, TOHHMaHHE BIUSHUSA  COIMAJILHO-
SKOHOMHMYECKHX IPOLECCOB HAa COCTOSIHUE MPUPOJAHOM M COLMAIBHOM CpEAbl, OCO3HAHUE
TJI00QJIBHOTO XapaKTepa KOJIOTHYECKUX MpooIieM;

- IUTAHUPOBAHUE U OCYILUECTBIICHUE JICVCTBUN B OKPY’KAIOLIEH Cpelle HA OCHOBE 3HAHUA LEer
YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPUATUE NECUCTBUM, TPUHOCAILINX BPEJl OKPYKAIOUIEN CPELE;

- YMEHHE POrHO3UPOBATh HEOIArONPHUATHBIE SKOJOTHUYECKHE MOCIEACTBHS MPeANPUHIMAEMbIX
JIEMCTBUM, IPEJOTBPALLATh UX;

- pacUIMpEHHE OIbITA JAESITEIBHOCTH HKOJIOTHYECKON HAIIPaBICHHOCTH;

- OBJIQJICHUE HABBIKAMH Y4€OHO-UCCIIEI0BATEICKON, IPOSKTHOM U CONUATBLHON JACSITETLHOCTH.

JucnuiuinHapHble (IpeAMeTHbIe) pe3yJbTaThbl 00yYeHHs

- BJIQJICTh CUCTEMOW XUMHUYECKUX 3HAHUW, KOTOpAs BKJIIOYAET: OCHOBOIOJArarolne MOHSATHS
(XMMUYECKUI DIIEMEHT, aToM, JIEKTPOHHAs 000JI09YKa aToMa, S-, P-, d-dJIeKTPOHHBIC OpOUTAIIN
aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHCJICHUS,
XUMHYECKass CBsI3b, MOIb, MOJISIPHAs Macca, MOISPHBIA 00BEM, YIJIEPOJIHBIA CKEJET,
(GyHKIMOHABHAS TPYMIMa, PaJuKan, HU30MEpHs, W30MEpPbl, TOMOJOTHYECKUHA Psii, TOMOJIOTH,
YTIEBOIOPOABI, KUCIOPO- U a30TCOEPIKAIINE COSTUHEHUS, OMOJIOTHYECKU aKTUBHBIC BEIIECTBA
(YrneBonpl, >KHpbI, OCIKH), MOHOMED, TOJUMEDP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCIMHEHMS, KpPUCTAJUIMYECKAash pelIeTKa, THUIbl XUMHUYECKHUX pPeakuuid (OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC, DJK30-U JHIOTEPMUYECKHE, PEaKIMd HOHHOTO OOMeHa), pacTBOp,
AIEKTPOJIUTHI, HEAJICKTPOJIUTHI, 3IEKTPOIUTHYECKAS JIMCCOLIAAITuS, OKUCJIUTEb,
BOCCTAHOBHUTEJb, CKOPOCTh XUMHYECKOW PEaKIIMHU, XUMHUIECKOE PABHOBECHE), TCOPHUU U 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHUsI opraHuyeckux BemectB A.M. bytiepoBa, Teopus
AJIEKTPOIUTUYECKON  JuccouManuu, nepuoanueckuid 3akoH J.M. MenngeneeBa, 3akoH
COXpAHEHHUS MAaCChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3BIK XUMHUH, (PAKTOIOTUUIECKHUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, IMOJYYCHHH H OE30MaCHOM HWCIOIB30BAHUHN BaXKHEUIIINX
HEOPTraHUYECKUX U OPraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKOHN JCSITEIBHOCTU YEIOBEKA;

- YMETh BBISBJISITH XapaKTEPHbIC MPU3HAKK W B3aMMOCBSI3b MU3YUYCHHBIX TMOHSITUN, MPUMEHSTH
COOTBETCTBYIOIIUE TMOHSATUS TMPU ONUCAHUM CTPOEHUS M CBONCTB HEOPraHMYECKUX U
OpPraHMYECKHX BEIIECTB M WX MPEBPAIICHUH; BBIABIATH B3aUMOCBSI3b XUMHUYECKHX 3HAHUU C
MOHSATUSAMHU U MPEACTABICHUSAMU APYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMETh HCIMOJb30BaTh HAUMEHOBAHMS XUMHYECKMX COCAUHEHHM MEXIYHApOIHOTO COMO3a
TEOPETHUYECKOM U MPUKIIATHON XMMUU U TPUBHAIbHBIC HA3BAHMS BAKHEUILIMX BEIIECTB (ITHUIICH,
aneTWiIeH, TuIepuH, (eHos, dopManbaerua, YKCYCHas KHCJIOTa, TJIMIWH, YTapHBIA Tas3,
YIJIGKUCHIBINA Ta3, aMMHAK, TallleHas U3BECTb, HETalleHash W3BECTh, MUThEBAs COJA U JPYTHUX),
COCTaBJIATH (POPMYJIBI HEOPTAHMYECKUX W OPTAaHMYECKHX BEIIECTB, YPAaBHCHUS XUMHYECCKUX
peakiuii, 0OBACHATh UX CMBICH; MOATBEPKAATh XapaKTEPHbIE XUMHYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOIIUMH IKCIIEPUMEHTAMH U 3aMUCAMH YPABHEHU XUMUYECKUX PEAKIUN;

- YMETh YCTaHABIWBATh MPUHAIICKHOCTh H3YUYEHHBIX HEOPraHWYECKUX U OPraHUYECKUX
BEIIIECTB K OMNPENEICHHBIM KJIacCaM M TpynnaM COCIWMHEHUM, XapaKTepu30BaTh UX COCTAaB U
BOKHEWILIME CBOMCTBA; OMNpEACNATh BHUABl XUMUYECKUX CBsA3eH (KOBaJeHTHasi, HWOHHas,
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METaJIITUYeCcKasi, BOJOPOIHAS), TUIBl KPUCTAITNYECKUX PEIIETOK BEHIECTB; KIACCHPHUIIMPOBATH
XUMUYECKHUE PEaKIINH;

- copMHUpPOBATH MIPEJICTABICHUS: O XUMHUYECKON COCTABIISIONIEH €CTECTBEHHOHAYYHOU KapTHUHBI
MHUpa, POJIU XMMHUU B MO3HAHUU SIBJICHUN MPHUPOABI, B GOPMUPOBAHUN MBIIIICHUS] U KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOTUMOW IS PEIICHUS MPAKTHUYECKUX
3a]1a4 U HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHOMN Cpelie;

- YMETh IPOBOJIUTH PACUETHI 10 XUMHUYECKUM (DOPMyTIaM B YPaBHEHHUSIM XUMUYECKUX PEaKIIUi C
UCIONIb30BaHNEM (U3UYECKUX BEJIMYMH, XapaKTEpU3YIOUIMX BEHIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJbHBIE YCIIOBHS) T'a30B, KOJUYECTBA BELIECTBA; UCIOIb30BATh
CHUCTEMHBIE XHMMHMYECKHE 3HAHUSA U1 HPUHATUS PEIIEHWH B KOHKPETHBIX KU3HEHHBIX
CUTyaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM

- YMETh IUIAHUPOBATh U BBHIMOIHITH XUMHUECKUNA AKCIEPUMEHT (TpEeBpallleHus OPraHUYeCcKuX
BEILIECTB NPH HArpeBaHUM, MOJIyYCHHE ATHUJICHA W H3YyUYECHHUE €ro CBOWCTB, KauyeCTBEHHbIC
peaKiuu Ha albJeruJibl, Kpaxmall, yKCYCHYIO KHCIIOTY; JeHaTypauus OelKOB MpU HarpeBaHUH,
[[BETHBIC PEaKIMHU OEIKOB; MPOBOJUTH PEAKIIMA HOHHOTO OOMEHA, OMpPENeNsITh CPeay BOJHBIX
pacTBOpPOB, KaueCTBEHHBbIE PEaKIMH Ha Cylb(har-, KapOOHAT- U XJIOPUI-AaHUOHBI, HAa KaTHOH
aMMOHUSI; pelllaTh SKCIEpUMEHTANIbHbIE 3a7auu 1o TemaM "Meramisl" u "Hemeramns") B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKM OE€30MacHOCTH MpH OOpallleHUH C BeUIeCTBAMH U
1abopaTOpHBEIM 00OpYIOBAaHUEM; TIPEICTABIATh PE3yJIbTaThl XHUMHUYECKOTO JKCIEPUMEHTa B
dbopMe 3anucu ypaBHEHHI COOTBETCTBYIOIIMX peakIHii U (GOpMYyJIHPOBATh BHIBOIBI Ha OCHOBE
ATUX PE3yJIbTaTOB;

- YMeThb aHaJU3UPOBATh XHWMHUYECKYI0 HH(OPMAIMIO, MOIYy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB
(cpenctB MaccoBoit nH(popMaruu, cetb IHTepHET u 1pyrue);

- BIAJETh OCHOBHBIMM METOJAaMU HAYYHOTO IO3HAHUS BEIIECTB U XMMHYECKUX SBJICHHUU
(HabmoieHre, U3MEpEeHHe, SKCIIEPUMEHT, MOJICIIUPOBAHHE);

- YMETh IPOBOJIUTH PACUEThl 10 XUMUYECKUM (HOpMysiaM U YpaBHEHHUSIM XUMUYECKUX peakluil ¢
UCTIONIb30BaHUEM (DU3MYECKUX BEIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE YCJIOBHSI) Ia30B, KOJMYECTBA BEUIECTBA; MCIOIb30BATh
CHUCTEMHbIE XHWMHUUYECKHE 3HAHUS U1 NPUHATUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX
CUTyalUsiX, CB3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

- YMETh IUIAaHUPOBATHh U BBHIMOJIHATH XUMUYECKHM SKCHEPUMEHT (IIPEBpAIICHUS] OPraHUYEeCKUX
BEILIECTB NPH HArpeBaHWM, MOJIyYEHHE HSTWIEHA W H3YyYEHHE €ro CBOWCTB, KayeCTBEHHBIC
peaKluK Ha ajbJeTrujbl, Kpaxmal, YKCYCHYIO KHCJIOTY; AeHaTypaunus OelKOoB IpU HAarpeBaHUH,
[[BETHBIE peaKIMHU OENKOB; MPOBOJUTH PEaKIUd HOHHOTO OOMEHa, OMpPENeNsTh Cpeay BOJHBIX
pacTBOpPOB, KaueCTBEHHBIC PEAKIMH Ha Cylb(har-, KapOOHAT- U XJIOPUI-AaHHOHBI, Ha KATHOH
aMMOHWUSI; peIIaTh SKCIEPUMEHTAIbHBIE 3amadu 1mo TemaMm "Mertamisl" u "Hemeramis") B
COOTBETCTBUU C TMpaBWIAMH TEXHUKH OE30MACHOCTH TMpH OOpAaIlEeHUH C BEUIECTBAMH U
71a0b0paTOpHBIM 00O0pYyIOBAaHUEM; MPEACTABIATH PE3yJbTaThl XMMHUYECKOTO JKCIEPUMEHTa B
dbopMe 3amucu ypaBHEHH COOTBETCTBYIOIIUX PEAKIHA ¥ (OPMYyJIUPOBATH BBIBOJBI Ha OCHOBE
3TUX PE3yIbTaTOB

- copMUpPOBATH MIPEJICTABICHUS: O XUMHUYECKON COCTABIISIONIEH €CTECTBEHHOHAYYHOU KapTHUHBI
MHUpa, POJIU XUMHUU B MO3HAHUU SIBJICHUN MPHUPOABI, B GOPMUPOBAHUN MBIIIICHUS] U KYJIbTYPHI
JUYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOTUMOW IS PEIICHUS MPAKTHUYECKUX
3a]1a4 ¥ HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOMN Cpelie;

- YMEThb COOJIOAATh MpaBUiIa SKOJIOTMYECKH 11eJIeCOO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOM
JIEATEIbHOCTH B LENSAX COXPAHEHMS CBOETO 3J0POBbS M OKpPYXKAroLEH NPUPOJHON CpPEJbI;
YUYUTBIBaTh OMACHOCTbh BO3JIEUCTBUS HA >KMBBIE OPTraHU3Mbl ONPEICICHHBIX BEIIECTB, TOHUMAs
CMBICJI ITOKA3aTeNsl MPEIEIbHOM T0ITyCTUMON KOHIICHTPALIUH.

6
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2. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJbHOM JUCIATLIAHBI
2.1. O6beM IUCUUIIIINHBI U BUBI Y4eOHOU paboThI

Bup y4yeOHoii padoThI O0bem B yacax
O0bem 00pa3oBaTe/IbHOM MPOrPaAMMBbI M CHUIJIMHBI 46
B T.Y.

OcHoBHOe coep:kaHue 40
BT. U..

TEOpETHUECKOe 00yUueHne 21
MPAKTUYECKHUE 3aAHATHUSA 9
J1a00paTOPHBIE 3aHITHS 10
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COACPKAHME (COAEPKAHME 6
NMPUKJIATHOTO MOYJIs)

BT. U..

TeopeTudeckoe o0ydeHue 2
MPaAKTUYECKUE 3aHATUSA 4

IIpome:xyTounas arrectauus (U depeHINPOBAHHbBIN 3a4eT) 2 cemecTp
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N «POCCUNCKNUN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PryTUC Aucm 8
2.2. TemaTtndeckuil m1aH U cofepKaHUE JUCIUILINHBI
HaumeHoBaHue Conep:xxanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(eCcCHOHAIBLHO-OPHMEHTHPOBAHHOE), O6nem uacos |[Popmupyembie
pa3aeyioB M TeM JIaDopaToOpHbIe U NPAKTHYECKHEe 3aHATHS, IPUKJIATHON MOAYJIb KOMIIeTEeHIIUMN
1 2 3 4
Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMMH
Tema 1.1. Conep:xaHue yueOHOro MaTepuaJia OK 01
OcHOBHBIE ~ XMMHYECKHE | XUMUYECKHA dJIeMEHT. AToM. Sapo aToma, U30TONBL.  JJCKTPOHHAs  000JO0YKa. 1
TIOHSITHS u 3aKOHBI, | DHEPreTUUECKHe YPOBHH, TOXYypOBHU. ATOMHBIE opOuTamu, s-, p-, d- DSJICMEHTEHL
CTpOECHHE aTOMOB | OcoOEHHOCTH pacIpeieseHUs] SJIEKTPOHOB IO OpOUTAIAM B aToMax JJIEMEHTOB IEPBBIX
XUMUYECKUX IJIEMEHTOB YETRIPEX MEPUOOB. DIEKTPOHHASI KOHGUTYpalrs aToMOB.OCHOBHBIE XUMHUECKHE 3aKOHBI
IIpakTuyeckue 3aHATHS
[Ipaktuueckas pabora Nel. «OcCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XMMHUU WU PACUEThI IO
YPaBHEHUSIM XUMUYECKUX PEaKLIUM».
OTtHocuTeNbHBIE ATOMHAS M MOJIEKYJIIpHas Macchl. MounspHas Macca. KonnuecTBo BeliecTsa.
MaccoBast fons BemiectBa. 3akoH ABoraapo. ModspHblii 00beM razoB. OTHOCUTEIbHAS 1
IUIOTHOCTh Ta30B. PacdeTsl MO ypaBHEHUSM XHMHUYECKUX pPEaKIui C HCIOJIb30BAHUEM
MAacCOBOH JIOJIH BEIIECTBA, 00beMa (HOPMAJIbHBIEC YCIOBHsI) Ta30B, KOJIMUYECTBA BEIIECTBA
Tema 1.2. OcHOBHOE co/Iep:KaHue
[Teproguyiecknii 3akOH U | [lpakTHYECKHE 3AHATHS
Ilepronuyeckas  CHCTeMA | [paxTuueckas pabota Ne2. «M3yueHHe NepHOIMYECKHX 3aKOHOMEPHOCTEH M HX B3aHMOCBS3H 1

XUMHYECKHX  DJIEMEHTOB
. W. MengeneeBa, HX
CBA3b C  COBPEMEHHOH

TeOpI/Ieﬁ CTPOCHUA aTOMOB

CO CTPOEHUEM aTOMOB).

[Tepuoanueckas cucrema xumuueckux 3neMenToB [[.M. MenneneeBa. CBsizb NEPUOIUYECKOTO
3akoHa W Ileproanyeckoil CUCTEMbl XUMHYECKHX DJJIEMEHTOB C COBPEMEHHOM TeOopHueH
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XHUMHUYECKHUX DJIEMEHTOB,
o0pa3yeMbIX UMM HPOCTBIX U CIOXHBIX BEUIECTB MO rpymmnaMm u nepuojam Ilepuoanueckoit
CHUCTEMBbI. 3Hau€HUE MEPUOJNYECKOr0 3aKOHAa MU CHUCTEMbl XUMHUYECKUX syemeHtoB J[.U.
MeHeneeBa B pa3BUTHH HAYKH.

VYcraHoBneHUE CBS3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKHUX AJIEMEHTOB M MEPUOAUYECKUM
W3MEHEHUEM CBOMCTB XHMMHMYECKMX JJIEMEHTOB M HUX COEAMHEHUN B COOTBETCTBHUH C
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nosoxxenueM  [lepuogmueckol  cucreMbl.  PemeHne  NpakTHKO-OPUEHTHPOBAHHBIX
TEOPETUYECKUX 3aJaHUi Ha XapaKTepH3alMi0 XMMHUYECKHUX JIeMeHTOB «Mertamnuueckue /
HEMETAJUIMYECKUE CBOMCTBA XMMHMYECKUX DJJIEMEHTOB B COOTBETCTBHUU C MX JJIEKTPOHHBIM
CTPOCHHEM M TIOJOKEHHUEM B IIEPUOJUYECKOW CHCTEME XMMHMUYECKHX ayeMeHToB JI.H.
Menzaeneesay

Tema 1.3.

Crtpoenue BEIIECTBA

1 NpHpoAd XUMHHCCKOM |Copepxanme yaeGHOro MaTepuasaa

CBSI3H. MHoroo6pasue

BEIIECTB
Crpoenue BemecTBa. XUMUYECKast CBS3b. BUIBIXMMUYECKON CBS3H (KOBaJCHTHAs! HEMOJSpHAs
U TMOJISIpHAsi, NOHHAs, MeTajulndeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOW XUMHUYECKOU
cB3M (OOMEHHBII M  JIOHOpPHO-aKLENTOpHBIM). Bomoponnas cBs3b.  BasieHTHOCTS. OK 01
DIeKTpOOTpUIATENbHOCTh. CTeneHb OKHcIeHUs. MIOHbI: KaTHOHBI M AHUOHbI
IIpakTnyeckue 3aHATHA
[Ipaktrueckas padota Ne3. «CTpoeHHE BEIIEeCTBa U MPUPOIa XUMUICCKON CBS3HY.
JleMoHCTpanuss Mojieneld KpUCTAJUIMYECKUX DPELIeTOK: MOHHOM (XJIOpuA HaTpHs), aTOMHOU
(rpadut u anmmaz), MOJEKYISIPHOU (YTJIEKHCIBIN Ta3, HO/d), METAJUTMYECKOW (HaTpUid, MarHuw,
Menp). Pemenne npakTudeckux 3afaHUil HAa COCTaBJICHUE JIEKTPOHHO-Tpauueckux (Gpopmyit
3J1eMEeHTOB 1—4 neprojoB

Tema 1.4. Conepxanune y4eOHOro MaTepuasa
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Knaccudukanus,
u HOMEHKJIaTypa
HCOPTraHNYCCKUX BCIICCTB

Knaccudpukauus Heopranmueckux BemecTB.HomeHknIaTypa HEOpPraHMYEeCKHMX  BEIIECTB
(oxcuabl, THUAPOKCHUIBI, KHUCIOTHI, CONM). BemecrBa MOJEKYJISPHOTO M HEMOJEKYJSIPHOTO
CTpOEHUS. ArperatHble COCTOSHHUSI BemlecTBa. Kpucramanmueckue W amMoOpQHBIE BEIIECTBA.
3aKOH TIIOCTOSIHCTBA COCTaBa BEIIECTBA. THIMbl KPUCTAJUIMYECKUX pEIIETOK (aToMHasd,
MOJIEKYJISIpHAsl, MOHHAs, MeTajuInyeckas). 3aBHUCHUMOCTb CBOMCTBa BELIECTB OT THUIIA
KPUCTAJJINYECKON PEIIETKU

IIpakTHYecKkue 3aHATHSA

[IpakTuyeckas padora Ne4. «HomeHKIIaTypa HEOPTaHUIECKUX BEIIECTB.

Pemenne npakTHyeckMx 3aJaHuUM [0 KJIACCHU(UKALMM, HOMEHKJIAType U XMMHUYECKUM
(dbopMynaM HEOPraHMYECKMX BEUIECTB PA3IMYHBIX KIAcCOB (yrapHbId ra3, yIieKHCIBIA ras,
aMMMaK, raiieHasl U3BeCTh, HeralieHas U3BeCTh, IUThEBasl CO/la U IPYI'HX): Ha3BaHMs BEIECTB
no MexayHapoanoit (MIOITAK) mnm TpuBMaibHOW HOMEHKIATYpE M COCTaBIIEHHE (HOPMYIIBI
XMMUYECKHX BEIECTB, ONpeieseHHe MPUHAMIEKHOCTH K kiaccy. llomck mHpopmanuu mno
Ha3BaHUAM, HIECHTH(UKATOpAM, CTPYKTYpHBIM (hopMyiiamM. AHaIN3 XUMUYECKOH MHPOpMAaLUH,
MOJIyyaeMoil M3 pa3HbBIX HMCTOYHHUKOB (CpeAcTB MaccoBoil mHpopmainuu, cetb WHTepHET U

JpyTHE)

OK 01

Tema 1.5.
Tunel XUMHUYECKUX
peakuui

Conep:xanue yueOHOro MaTepuaJia

Xumuyeckass peaknus. Krnaccupukanys XMMUYECKUX peakluii B HEOPraHHYeCKOW u
OpraHWYECKONW XUMHHU. 3aKOHBI COXpPAHEHHUS MacChl BEIIECTBA, COXPAHEHUS W TPEBPAIICHUS
SHEPTMM TMpPU XUMHYECKUX peakuusx. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEaKLUUU
(YpaBHEHHS OKHCIIEHUSI-BOCCTAHOBJICHUS, CTEIIEHb OKUCIICHHS, OKUCIUTEh U BOCCTAHOBUTEID,
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKUMU B IPUPOJE, IPOU3BOJACTBEHHBIX IpoLeccax M
KU3HEIEITEIIbHOCTH OPTaHU3MOB)

OK 01

10
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Tema 1.6.
CxopocTb
peaKkuum.
paBHOBecCHE

XUMHUYECKUX
XHUMHUYECKOE

Conep:xanue y4eOHOro MaTepuaJa

CKOpoCTh peakIiM, €€ 3aBUCHUMOCTb OT pa3iM4yHbIX (PAKTOPOB: HPUPOABI pPEArupYIOLINX
BEILIECTB, KOHIIEHTPALIMM PEarupyrollUX BEIIECTB, TEMIIEpAaTypbl U IUIOMAAU PEAKIHUOHHOU
noBepxHOCTU. TeroBbie 3 (HEeKThl XUMUYECKHX PEAKLUi: IK30- U SHIOTEPMHUYECKHE PEaKIHH.
O6patumbie peakiuu. XHUMHUYECKoe paBHOBecHe. DaKTOpHI, BIHUAIONIME HA COCTOSHHUE
XUMHUYECKOTO paBHOBECHs (KOHUEHTpAIMsl PEareHTOB WM MNPOAYKTOB pPEaKLWHU, JABICHUE,
temneparypa). [Ipunnun Jle HlaTtense

IIpakTHYecKue 3aHATHA

[Ipaktuyeckas pabora Ne5. «BiumsHHe pa3nuuHbIX (DAaKTOPOB HAa CKOPOCTH XUMHYECKOU
peakuum».

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 33JaHWN Ha aHainu3 (AKTOPOB, BIUSIOMIMX Ha
U3MEHEHHE CKOPOCTH XUMUYECKOW PEAKIMH. 3aBUCUMOCTb CKOPOCTH XUMHYECKON pPEaKkLUU OT
IIPUCYTCTBUS KaTaau3aTopa Ha IPHUMEPE PA3JIOKEHHA IEPOKCHAA BOJAOPOJA € IOMOLIBIO
JUOKCHJa MapraHila M Karajasbl. PelleHne NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha
npuMeHeHue npuHiuna Jle-Illarense 1 Hax0XKIEHUs HAINpPaBICHUS CMELICHUS PABHOBECUS
XMMHUYECKOM peakiuy M aHaiu3 (aKkTOpOB, BIMAIOUIMX HAa CMELIEHHE XUMHUYECKOTro
paBHOBECHS

OK 01

11
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Tema 1.7.
PactBopsI, TeOpus
BJIEKTPOJIUTUYECKOMN

NUCCOLIMAIIMM U WOHHBIN
o0MeH

Conep:xanue y4eOHOro MaTepuaJa

PactBopbl. Buuabl pacTBOpoB IO COAEP)KAHHUIO PACTBOPEHHOI'O BEIIECTBA. PacTBOPUMOCTS.
[lonste o aucnepcHbIX cucreMax. VIcTuHHBIE M KOJJIOMIHBIE pacTBOpbl. MaccoBas nois
BemecTBa B pactBope. [IloHstue o BomopomHoMm mokasatene (pH)  pactBopa.
Onexktponutnyeckas auccouuanus. CuiibHble U Cia0ble AJIEKTPOJIUTHL, HEIIEKTPOJIUTHI.
Peakiiuy HOHHOTO 0OMeHa

JlaGopaTopHbIe 3aHATHS

JlabopaTtopHnas pabota Nel «IIpuroroBineHnue pacTBOpoOB».

[TpuroroBieHre pacTBOPOB 33JJaHHON MAacCOBOM J0JIel PaCTBOPEHHOTO BEIIECTBA, IIPOBEICHHE
peaknmii MOHHOTO OOMEHa, OIpeNeNeHHe Cpelnbl pPAacTBOPOB BEHIECTB C  IOMOIIBIO
YHHUBEPCAJIbHOTO MHAMKATOpa (KUCNas, HeWTpallbHas, IIENOYHas). 3aJaHus Ha COCTaBIICHUE
HMOHHBIX peakuui. PeleHne npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 33JaHUWM Ha PacTBOPSI,
WCIIO0JIb3yEeMbIC B OBITOBOM W MPOU3BOJICTBEHHOMW JCSITEIBHOCTH YEJI0OBEKa

OK 01
OK 07

Kountpoabnas padora 1

CrpoeHue BellecTBa U XMMUYECKHE peakuuu (o paszaeny 1)

Pasnea 2. Heoprannuyeckasi xuMust

12
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Tema 2.1.
DU3NKO-XUMUYECKUE
CBOMCTBA HEOPTraHWYECKHUX
BELIECTB

Conep:xanue y4eOHOro MaTepuaJa

Meramnbl. Ilonoxxenne MeramioB B llepuoanyeckoil cucTeMe XUMUYECKHUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUSI DIJIEKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmme ¢undeckue
cBoicTBa MeTayuioB. CmiiaBbl METAIOB. DJIEKTPOXUMHYECKUH PpsJi HANPSKEHUH METaIUIOB.
XUMHUYECKUE CBOMCTBA BAXKHEUIIINX METAJJIOB (HATPUH, KM, KaabllUid, MAarHUM, aJIFOMUHUH,
LIMHK, XPOM, JKeNe30, MeOb) U uX coenuHeHHil. OOImmMe crnocoObl MOTYYeHHs] METaIoB.
[IpuMeHeHne MeTaIoB B OBITY U TEXHUKE

Hemerannel. [lonoxenue HemeramioB B Ilepuoamueckoil cucteMe XMMHUYECKHX 3JE€MEHTOB
J.1. MenneneeBa 1 OCOOCHHOCTH CTpOEHUS aTOMOB. DH3MYECKHE CBOWCTBA HEMETAJUIOB.
AJTIOTpONHS HEMETAIIOB (Ha MpUMEpPEe KUCIOpoaa, cepsl, pochopa u yriepoaa). XumMuueckue
CBOMCTBa M TPUMEHCHHE BAXHEHIIMX HEMETALIOB (TallOTEHOB, Cephbl, a30Ta, ¢ocdopa,
yrjaepojia MU KpeMHHUs)) UM UX COCIMHEHUH (OKCHJIOB, KHCIOPOJCOACPKAIUIUX KHUCIOT,
BOJIOPOAHBIX coenHeHMH). [[ppuMeHenrne BaXKHEHITUX HEMETAIUIOB U X COSMHEHUHN

XYMHYECKHE CBOMCTBAa OCHOBHEIX KJIAaCCOB HCOPTraHNYCCKUX BCHICCTB (OKCI/IIIOB, THUAPOKCUIOB,
KHCJIOT, coJiell u ,I[p) I'enetnueckast CBS3b HEOPTraHUYCCKUX BCHICCTB, IMPUHAIICKAIINUX K
Pa3INIHbIM KJIaCCElM.3aKOHOMepHOCTI/I B U3MCHCHUM CBOMCTB IMPOCTBIX BCUICCTB, BOAOPOAHBIX
COC,I[HHeHHﬁ, BBICHINX OKCHUIOB U THAPOKCHUIIOB

IIpakTHYecKue 3aHATHA

[IpakTuyeckas padora Ne6. « DU3UKO-XUMUUECKHE CBOMCTBA HEOPTAHUYECKUX BELIECTBY.
CocraBieHHe YypaBHEHUH XUMHMYECKMX pEakIMd C ydacTHEM IPOCTBIX M  CIOYKHBIX
HEOPraHUYECKUX BELICCTB: METAUIOB M HEMETAJUIOB; OKCHJIOB METAJUIOB, HEMETAIUIOB U
aM(OTEPHBIX JEMEHTOB; HEOPIraHWYECKUX KHCJIOT, OCHOBAHUH U aM(OTEPHBIX T'HIPOKCHUIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pacuérel Macchl BeniecTBa MM 00bEMaA Ira30B IO M3BECTHOMY KOJHMUYECTBY BEILECTBA, Macce
i 00bEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIHMH BEIIECTB, pacdyéTbl Macchl (00béMa,

OK 01

13
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KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMU, €CITU OJHO U3 BEIIECTB UMEET npumecu. Pemenue
MIPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUil Ha CBOWCTBA, COCTaB, MOJy4YeHHE U Oe30macHoe
WCIOJIb30BAHNE BAXHEHIIMX HEOPTaHMYECKUX BEIIECTB B OBITY W MPOQPECCHOHATBHON
JIESTEIbHOCTH Y€JIOBEKA

Tema 2.2.
WNnenruduxamnms
HEOPTaHMYECKUX BEIICCTB

Conep:xxanue yueOHOro MaTepuaJia

JlaGopaTopHble 3aHATHA

JlaboparopHast pabota Ne2 «neHTnukamnms HEOPraHMIESCKUX BEIICCTBY.

PelieHne sKCiepuMEHTANIBHBIX 3a/1a4 [0 XMMHUYECKUM CBOMCTBAM METAJUIOB M HEMETAJLIOB, 10
pacro3HaBaHHIO U TOJNYYCHUIO COCIMHEHHH METAIOB M HEMETAJUIOB (B3aUMOJCHCTBHE
THPOKCHIA aTFOMUHHS C PACTBOPAaMH KHCJIOT | IIejIo4eH,). MaeHTuduKanms HeopraHnuecKux
BCIIIECTB C HUCIIOJIB30BAaHUEM HX (1)I/I3I/IKO-XI/IMI/I'-ICCKI/IX CBOfICTB, XapaKTCPHBIX KAYCCTBCHHBIX
peakuuii. KauecTBeHHbIC peakinuu Ha CyibdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOHBI
MCTAJIJIOB 1 KATUOH aMMOHUA

OK 01

KonTpoasHas padora 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB (110 pa3aeiny 2)

14
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Paznea 3. Teoperuueckue 0CHOBBI OPraHNYecKOi XUMHUH

Tema 3.1.
Knaccudukanus,
CTpPOEHHE U HOMEHKJIaTypa
OpPraHn4€CKuUX BCIICCTB

Conep:xaHue yueOHOro MaTepuaJia

IIpenmer oprann4eckoil XumMuu: €€ BOSHUKHOBEHHE, pa3BUTHE U 3HAUYEHHUE B MIOJYUYCHUH HOBBIX
BELIECTB U MarepuayioB. Teopus cTpoeHus opraHuyeckux coeauHeHuil A.M. Bytneposa, eé
OCHOBHbIE MOJIO)KeHUs. CTpyKTypHBIE (OPMYJBl OpraHMYecKMX BemecTB. ['omororus,
n3oMepust. XuMU4ecKasi CBSI3b B OpraHM4ECKUX COCIUHEHUSIX: KpAaTHBIE CBSA3H, G- U TT-CBSI3U.
IIpencraBnenue o kinaccu(uKaluy OpraHMYecKuX BeliecTB. HoMmeHKIaTypa OpraHMYecKHX
COEIMHEHUI (CUCTEMATUYECKas) M TPHUBHAJIbHbIE HA3BaHMsI BA)KHEHIIMX IpPEICTaBUTENEH
KJIACCOB OPraHMUYECKUX BEIIECTB

IIpakTHYecKkue 3aHATHSA

[MpakTuueckas padora Ne7. « HoMeHKIaTypa OpraHHYeCKUX BEIICCTBY.

O3zHakomyeHne c oOpa3laMu OpraHMYECKHX BEIIeCTB M MaTepualaMd Ha HUX OCHOBE,
MOJICTUPOBAHUE  MOJICKYJ  OPTaHMYECKHUX  BEIICCTB, HAONIOJEHHWE W OMKCAHUE
JEMOHCTPALIMOHHBIX OIBITOB IO NPEBPAIICHUI0 OPraHUYECKHUX BEIIECTB IPU HArpeBaHUU
(naBnenue, oOyriauBanue U ropenue). CocTaBiIeHHE MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX
(GbopMysl OpraHMYECKHMX BELIECTB OTAEIbHBIX KJIACCOB, HCIONB3YyS MX Ha3BaHUS IO
CUCTEeMAaTUYECKOW ¥ TPUBHAIBHOW HOMEHKIAType (ITWJICH, aleTWICH, TIHIEepPUH, (EHOI,
(dbopManbaerus, ykcycHas KUCIOTa, INIMIWH). PacueTsl npocteiiieii GopMyibl opraHuuecKon
MOJIEKYJIbI, HCXOJIsl M3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

Pazpnen 4. YriaeBonopoabt
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Tema 4.1.
Yri1eBo10pOBI
MIPUPOJIHBIE

nu nux
HCTOYHHUKHN

Conep:xanue y4eOHOro MaTepuaJa

[IpenenvHbIE YTIIEBOAOPOIBI (AJKAaHBI):COCTAaB U CTPOCHHUE, TOMOJOTHYECKH psan. MeTtaH u
3TaH: COCTaB, CTPOEHHE, (U3MUecKHe M XMMHUYECKHE CBOMCTBA (pEakIUM 3aMelIeHUs] U
TOpPEHMsT), TOJyUYeHUE ¥ IPUMEHEHHE.

OK 01

HenpenenbHble yrieBoaopoibl (aIKEHbl, alKaJAUeHbl, aJIKUHBI).

AJIKEHBI: COCTAaB M CTPOCHUE, TOMOJIOTMUECKUH psifl. DTUJIEH U MPOMWIECH: COCTAaB, CTPOCHUE,
(¢bu3mvyeckne W XMMHUYECKHE CBOWCTBA (peakluuud THAPUPOBAHUS, TaJOTCHUPOBAHUS,
TUApATalliU, OKUCIEHUS U TOJIMMEpPU3aIii) MOJyUYeHUE U TPUMEHEHHE.

Ankanuensl: OytanueH-1,3 u MetunOyTaaueH-1,3, XUMHYECKOe CTPOEHHUE, CBOMCTBA (peaKius
MoJIMMEpU3alMu), NpPUMEHEHUE (i1 CHUHTE3a NPUPOAHOTO M CHUHTETHYECKOTO Kayuyyka u
PE3UHBI).

AJIKUHBI: COCTaB U OCOOGHHOCTH CTPOCHHUS, TOMOJIOTMUECKUN psiA. AIETUIICH: COCTaB,
XUMUYECKOE CTpPOCHHE, (PU3NUECKHEe W XUMHUYECKHE CBOWCTBA (PEaKIMU THAPUPOBAHUSA,
TaJIOTEHUPOBAaHUSA, THApATAlli TOpPEHHUs), TONyYeHHe U TpUMEHEHHE (UCTOYHHK
BBICOKOTEMIIEPATYPHOTO TUTAMEHH JIJIsI CBAPKH M PE3KH METAJJIOB)

Apomaruyeckue yrieBoaopoasl (apensl). beHson u toiyon: cocras, cTpoeHHe, GU3NIECKUE
XMMUYECKHE CBOMCTBA (peaKkK raJloreHUPOBAHNS U HUTPOBAHUS ), OJIY4YEHHUE U IPUMEHEHUE.
TokcuyHOCTH apeHOB (BIMsSHUE OCH30J1a HA OPTaHU3M YeJIOBeKa). | eHeTndyecKas CBS3b MEKIY
YTIEBOIOPOAAMH, IPUHAUICKAIIMMHY K Pa3JIMYHBIM KJIACCaM.

[TpupoHbIe HICTOUHUKH YTIIEBOAOPOIOB. [IpuponHbIii a3 u nomyTHbIe HeTaHbIe ra3el. HepTh
n e€ npoucxoxjeHue. CrnocoObl nepepabOTKu HEe(TH: NMEPEeroHKa, KPEeKUHI (TepMUUYECKHMH,
KaTaluTH4ecKuil), mnuponu3. IlponykTtel mepepaboTkd HedTH, HX TNPUMEHEHHE B
IIPOMBIIITICHHOCTH

U B ObiTy. KaMeHHBIN yTOJIb M NPOAYKTHI €ro nepepadoTKu
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Tema 4.2.
DU3NKO-XUMUYECKUE
CBOMCTBA yTJIEBOJOPOIOB

Conep:xanue y4eOHOro MaTepuaJa

JlaGopaTopHbIe 3aHATHS

JlabopaTtopHas padota Ne3 «CBoiiCcTBa yTieBOIOPOIOBY. OK 01
TpuBunanpHas U MEXIyHapoaHas HOMEHKJIATypa, XMMUYECKHE CBOHCTBA, CLIOCOOB!I MOTYYEHHUS OK 07
yraeBoopoaoB. [lodyyeHue sTuiieHa U U3ydeHUEe ero cBOMCTB. MonenupoBaHue MOJIEKYd U
XMMUYECKHX TMPEeBpaIleHUi yTIeBoJOPOOB (Ha MpuUMepe dTaHa, 3TUIICHA, alleTUIIeHa U Jp.) U
raJIOTeHOMPOM3BOTHBIX

Paznea 5. Kuciopoaocoaepxamue opraHuyeckue coeIuHeHust

Tema S.1. Conep:xanue y4e0HOro MaTepuaia

Crnuptsl. denon
[IpenenbHble OAHOATOMHBIC CHUPTHI (METAHOJA W OSTaHON): CTpOEHHUe, (U3NYECKUe W OK 01

XMMHUYECKHE CBOWMCTBA (peaklMu ¢ aKTUBHBIMH METaJUIaMM, TaJOreHOBOAOPOJIaMH, TOPEHHUE),

17
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IIpUMEHeHne. BoopoaHble CBSA3M MEXKy MOJIEKyJaMU CIUPTOB. DU3NOIOrHYECKOE IEUCTBUE
METaHOJ1a ¥ OTaHOJIa Ha OPTaHKU3M YEJIOBEKa.

MHOroaTOMHBIE CITUPTHI (STHJICHTIIMKOIb U TIUIEPUH): CTpOSHHE, (PU3HUECKUEe U XUMUYECKHE OK 07
CBOWCTBa (B3aUMOJEICTBUE €O MICJTOYHBIMM METaUlaMH, KadeCTBEHHas peaklus Ha
MHOroaToMHble cnupThl). dusnongoruueckoe nelcTBUE HA OpraHU3M uenoBeka. [IpuMenenue
[JINLEPUHA U ATUIICHTIIUKOJIA.
®enon. CTpoeHHE MOJIEKYJIBI, (PU3MUECKHE M XUMHUYECKHE CBoicTBa (heHona. TOKCMYHOCTH
¢eHoa, ero puznosornyeckoe JIeicTBUe Ha OpraHu3M yesoseka. Ilpumenenue gpenona
Tema 5.2. Coaep:xanue yueOHOro MaTepuasa
Anbaeruisl.
KapOoHOBBIE KHUCITOTHI.
CroxHble 3¢upbl A -
JBJIETUIBl U KETOHBI ((hopMaslbJeTus, aleTajbIeruj, aleToH): CTpoeHue, (puznueckue u
XUMHUYECKHE CBOWCTBA (peakUUU OKHUCIICHHS M BOCCTAHOBJICHMS, Kaue€CTBEHHBIE pPEaKIIMN),
MI0JIy4E€HUE U IPUMEHEHHE. OK 01

OAHOOCHOBHBIE TpeeNbHbIE KApOOHOBBIE KHUCIOTHI (MypaBbHHAsE M YKCYCHas KHUCIJIOTHI):
CTpoeHue, (QU3MUECKue M XHUMHUYECKHEe CBoWcTBa (0OIIME CBOWCTBA KHUCIOT, pPEAKIUs
stepudukanmu), MoiydeHue U npuMeHeHue. CTeapuHOBasi U OJIEMHOBAs KHCIOTHI Kak
MIPEJCTABUTENN BBICIIMX KapOOHOBBIX KUCIIOT. MbUIa KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT,
HUX MOIOIIeE NeHCTBHUE.

CroxHble 3(upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Mapoin3 cinoxHbIX 3gupoB. XKuphl.
I'mpponus xupoB. [Ipumenenne xupoB. bruosornueckas posb )KUPOB

Tema 5.3.

Conep:xanue y4eOHOro MaTepuasia

18
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VrneBons!

VYraeBoasl: coctaB, Kiaccuukanusi yrieBomoB (MOHO-, M- M IOJMcaxapujsl). [ roko3a —
MPOCTEHIINI MOHOCAXapuJ: OCOOCHHOCTH CTPOCHUS MOJIEKYJbl, (hU3MUECKUEe U XHUMHUYECKUE
CBOMCTBa TIJIIOKO3bl (B3auMmojeicTBue ¢ rujapokcuiom Mmeau (Il), okuciaeHne amMMHauyHBIM
pactBopoMm okcuaa cepedbpa (I), BoccraHoBIeHHE, OpOXKEHHE TIIFOKO3bI), HaXOXKJICHHUE B
MpUPOJIe, TPUMEHEHHE TIIIOKO3bI, OMOJIOTHYECKas POJIb B JKU3HEACATEIEHOCTH OpraHW3Ma
yenoBeka. @orocunres. PpykTo3a Kak U30Mep IIFOKO3bI.

Caxapo3a — mpeAcTaBUTENb IUCAXapu0B, THAPOIN3 Caxapo3bl, HAXOXKICHHE B MPHPOJE U
MIPUMEHEHHUE.

[onmucaxapuapl: Kpaxmai M LEJUTI0I03a Kak MpHpOoaHbIe monmuMepbl. CTpoeHue Kpaxmaia U
LEeJUTI0NO03bl, (DU3MUECKHe U XUMHYECKHE CBOMCTBAa Kpaxmana (THApPOJIU3, KadyeCTBEHHas
peaKIysi C HOJIOM)

OK 01

Tema 5.4.
DOU3NKO-XUMUUECKIE
CBOMCTBA
KHCJIOPOIOCOICPIKAIIIIX
OpraHuYecKux
COCTUHEHUN

Conep:xanue yueOHOro MaTepuaJia

IIpakTHYecKkHre 3aHATHA

[Ipaktrueckass pabora Ne8. «HomeHkmaTtypa KHCIOPOJOCOAEPKAIIMX OPTaHUMYECKHUX
COEIMHEHUN).

TpuBuanpHas U MEXIyHApOIHAsT HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOIYUYEHUS
CIUPTOB U (EHOJOB, KApOOHOBBIX KHUCIOT W A(PUPOB, aIbIETHIOB M KeTOHOB. CocTaBieHUe
CXEM peakuuid (B TOM YHCIIe TI0 MPEAIOKEHHBIM IIENOYKaM MPEBPAIICHHI ), XapaKTePU3YIOIIUX
XUMUYECKHUE CBOKMCTBA KUCIOPOAOCOAECPKAIIMX OPraHUYECKUX COEAMHEHUIN

0,5

[Ipaktrueckas pabora Ne9. «Xumudeckne u (PU3NUECKHE CBONCTBA KHUCIOPOIO0COAEPIKAIINX
OpPraHUYECKUX COECAUHEHUS».

[IpoBenenue, HaOMIOJIEHUE U OIMMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHPTOB,
KayeCTBEHHBIC PEAKUUH OJHOATOMHBIX CHHPTOB (OKMCJIEeHHE 3TaHoja okcuaom memu (II)),
MHOTOaTOMHBIX CIIUPTOB (B3aUMO/JIEHCTBUE TIIHeprHa ¢ Tuapokcuom meau (11)), anpaernaos
(oKuCIIeHHe aMMHAuHBIM _pacTBopoM okcuaa cepebpa(l) u  ruapokcumom wmeau  (ID),

0,5

OK 01
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|B3aHMoneﬁCTBHe Kpaxmajia C M0JI0M), U3YyUEHHE CBOMCTB pacTBOPa YKCYCHOM KUCIIOTBI

Pasnea 6. Azorcoaepskamme opraHu4ecKue coeJHHEeHH

Tema 6.1.
AMUHBI.
AMMHOKHCIOTEL.
benxnu

Coaepxanue y4eOHOro MaTepuasa

AMMHBL: METWJIAMHH — IPOCTEUIINN MPEACTaBUTEIh AMUHOB: COCTAaB, XMMHYECKOE CTPOCHHUE,
(bU3MYeCcKre U XUMHUYECKHE CBOMCTBA, HAXOXKCHUE B TIPUPOJIE.

AMUHOKHUCIIOTBI KaK aM(OTepHbIE OpraHuYecKue coeArHEeHUs. DU3NYEeCKHue U XUMHYECKUE
CBOMCTBa aMHUHOKHCIIOT (Ha TpuMepe TiuiuHa). buomornueckoe 3Ha4YeHHE aMHHOKHCIIOT.
ITenTuapr.

benku kak mpupogHbie mosmMepbl. [lepBudHasi, BTOpUYHAs U TPETHYHASI CTPYKTypa OCIIKOB.
XUMUYECKUE CBOWCTBA OCIIKOB: THIPOJIU3, ICHATYpallvsl, KAYEeCTBCHHbBIE peakluy Ha OeIKu

HpaKaneCKne 3aHATUSA

[Ipaktrueckas padorta Nel(. «CBoiicTBa a30TOCOIEPKAIMMUX OPTAHUIECKUX COCTUHECHUIN.
dusnyeckue M XUMHYECKHE CBOICTBA aMHUHOB (peakUuU C KHCIOTaMU M TOpPEHUs) U
aMUHOKHCIIOT (Ha nmpuMepe TriauiuHa). Habmonenue u onucanue AeMOHCTPALMOHHBIX OIBITOB:
JieHaTypalnys OeJIKOB IPU HAarpEBaHHH, [IBETHBIC PEaKLIUU OEIKOB

0,5

OK 01
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Pa3pnen 7. BbicOKOMOJIEKY ISIpPHbIE COCIMHECHUS

Tema 7.1.
[ImacTmacchl.
Kayuyku. Bonokna

Conep:xanue yueOHOro MaTepuaJia

I[IpakTnyeckune 3aHATHS

[Ipaktuueckass pabora Nell. «CuHre3, aHanu3 U Kiaccu(UKAMS BBICOKOMOIEKYISIPHBIX
COCTUHEHUIN

OCHOBHbBIE TMOHSTUS XHUMHHM BBICOKOMOJIEKYJISIDHBIX COEJUHEHUN: MOHOMEp, IOJIHUMEp,
CTPYKTYpPHOE 3BEHO, CTCICHb IOJIMMEPH3AINN, CPEIHSAS MOJCKyJsipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN — MOJUMEPU3ALIUS U ITOJTMKOHICHCALUS.
O3zHakoMmyeHHe ¢ oOpa3lamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, KayuyyKOB:
1acT™Macchl (OTUATUIICH, TTOIUTIPOUIICH, TOJUBUHIIIXJIOPU/I, TIOJIUCTUPO); HATYPAJIbHBIN U
CUHTETUYECKHE KayuyyKu (OyTaaueHOBBIH, XJOPOIPEHOBBII U HU30NPEHOBBIN); BOJIOKHA
(HaTypanpHBIe (XJIOTOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (alleTaTHOE BOJOKHO, BHCKO3a),

CHHTETHYECKUE (KalpOH M JIABCAH)

0,5

OK 01
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Koutpoabnasi padora3 |CTpykTypa U CBONCTBa OpraHWYECKHUX BemecTB (1o paszaenam 3-7)

IpodeccHoHATBLHO OPHEHTHPOBAHHOE COEPIKAHME (COAEPKAHNE NPUKIATHOIO MOLYJIs1)"

Paznen 8. Xumusi B ObITY M IPOU3BOJACTBEHHOM I€eITEJIbHOCTH YeJI0BEKa

Tema 8.1.

XUMHYECKHE TEXHOJIOTHU
B MOBCEIHEBHOM
" npodecCuOHAIBHON
JeSITeIbHOCTH YelIOBEKa

Conep:xanue yueOHOro MaTepuaJia

' B pamkax gacos [IOC MoryT OBITH NMPOBEAEHBI MHTETPUPOBAHHEBIE 3AHATHSA C YUYETOM COIEPIKATENBHBIX MEKIPEIMETHBIX CBA3ed 1O ABYM U Gonee 001me00pa3oBaTeNbHBIM
JUICIUTIIIMHAM:

®duzuka: MaTepus, YHEPIUs, Macca, aTOM, dJIEKTPOH, IIPOTOH, HEHTPOH, HOH, U30TOII, PAAHOAKTHBHOCTb, MOJIEKYJIa, SHEPTeTUUECKUI YPOBEHb, BELIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSTHHE BEIleCTBa, (pU3MYecKue BEIMINHbI U ¢ANHULIBI UX H3MEPEHHS, CKOPOCTb.

Buonorus: knerka, opranusM, Ouocdepa, skocucTeMa, 0OOMEH BEIIECTB B OpPraHU3Me, (POTOCHHTE3, MaKpO- U MHKPODJIEMEHTBI, BUTAMHHBI, OMONOTHYESCKH aKTHBHBIC BEICCTBA
(benkn, yrieBopl, KUPHL, HPEPMEHTHI).

I'eorpadust: MUHEpaIBI, TOPHBIE TIOPOJIBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIIMBO, PECYPCHI.
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GENEPAJIBHOE TOCYOAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIBHOE CMK

«POCCUVICKUV TOCYTAPCTBEHHBIVI YHUBEPCUTET

YYPEXXIEHNME BbICIIETO OBPA3OBAHIIA PIYTHUC

TYPU3MA V1 CEPBUCA»
Aucm 23

[IpaBuia 3KOJOTHYECKH 11€J1IeCO00Pa3HOrO MOBEAEHUS B OBITY W TPYJIOBOW NIE€ATEIHHOCTH B
LEISIX COXPAHEHUS CBOETO 3J0pPOBbS M OKpY)KAIOLIEH MPUPONHON Cpelpl, ONacHOCTh
BO3JICHCTBUSI HA OKUBBIE OPraHU3Mbl OpPraHMYECKHUX BEHIECTB OTIENbHBIX KJIACCOB
(YyrneBoaoposl, CHHUPTHI, (PEHOJIBI, XJIOPOPTaHUYECKHUE NPOU3BOJAHBIC, ANBAETHIBI U Ap.),
MOKa3areib MPeAeNbHO JOIYCTUMONW KOHIEHTPALMU U €T0 UCII0JIb30BAHHUE.

Ponp xuMuu B 00ecre4eHHUH 3KOJOTMUYECKOW, PHEPreTHYECKOW W MHIIEBOW Oe30MacHOCTH,
pa3BUTUM  MEOUIMHBI, CO3/JaHUM HOBBIX MaTepuajoB (B 3aBUCUMOCTH OT BHUJAA
npodeCCUOHATBHON  JIEATENIbHOCTH), HOBBIX HCTOYHMKOB HHEpPruu  (aJbTepHATHUBHBIC
UCTOYHUKU HHepruu). [loHsATHE O HAyyHBIX METOJaxX IO3HAHUS BEHIECTB M XUMHYECKHX
peakuuii. IlpencraBnenus 00 OOMMX HAyYHBIX NPUHIMIIAX MPOMBIIUIEHHOTO IOJyYEHUs
BaYKHEHMIIINX BEIIECTB (Ha MpUMEpPax MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOThI, METAHOJIA).
XuMHsT M 370pOBbE UEJOBEKa: IpaBMja O€30MacHOTO HCIOJIb30BaHHUS JIEKAPCTBEHHBIX
MpenapaToB, OBITOBOM XMMHUU B TTIOBCETHEBHOMN KU3HU

HpaKaneCKne 3AaHATUSA

[Ipaktuueckas padora Nel2. «lIpuMeHeHHe XMMHUYECKHUX BEUIECTB U TEXHOJIOTHHA C Y4ETOM
Oynymiei mpodecCuoOHATBHOU MEATeTLHOCTI.

Pemenne keiic-3amau Mo TeMaM: MHILIEBbIE MPOIYKTHI, OCHOBBI PALMOHAIBLHOTO IHUTAHUS,
Ba)KHeHIIHe CTPOUTCIIBHBIC W KOHCTPYKIMWMOHHBIC MAaTCpUabl, CEJILCKOXO3SIMCTBEHHOE
MIPOU3BOJICTBO, KPACKHU, CTEKJIO, KepaMHKa, MAaTepUANbl IS AJIEKTPOHHMKH, HAHOMAaTEpHAIIbL,
TCKCTUIIBHBIC BOJIOKHA, HCTOYHHWKH OHCPIrur, OPraHUYCCKHUEC W MHHCPAJILHLIC y2106peHI/I$[,
JIEKapCTBEHHBIE 1 KOCMETUYECKHE MpenaparThl, ObITOBAS XUMHSI, MAaTEPHUAIIbI U3 HCKYCCTBEHHBIX
1 CUHTCTHYCCKHUX BOJIOKOH.

3amuTta:llpencraBinenue pe3ynbTaToB pelIeHHs Keic-3agad B (opMe MUHH-IOKIana
(momyckaeTcs UCIOJIb30BaHUE TpadUICCKUX U IPE3CHTAIMOHHBIX MaTEPHAIIOR)

OK 01
OK 07
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IIpomeskyTouHast aTTecTAllUA MO JUCHMILIUHE (T PepeHUMPOBAHHBIN 3a4eT)

Bcero

46
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3.MeToanyeckne yKa3aHHus M0 MPOBeJeHUIO NPAKTUYECKUX 3aHATHI/JIa00pATOPHBIX
padoTt

OcHoBormosaratolmyM  TpeOOBaHWEM K pe3yslbTaTaM OCBOEHHUS XUMHH  SIBISIETCA
c(OPMHUPOBAHHOCTh y 00YUAIOLIMXCSl YMEHUI UCCIIE10BaTh XMMUUYECKHE ITPOLIECCHI U SBJICHHUS, B
YaCTHOCTH, IJIAHUPOBATh U MPOBOJIUTH XUMHUECKHE SKCIIEPUMEHTBI, UCCIIEI0BAaTh BELIECTBA U
IIPOBEPATH TUIIOTE3bl, UHTEPIIPETUPOBATH PE3YJIBTAThl SKCIIEPUMEHTOB, IPOBOJAUTH PACUETHI 110
XUMUYECKUM (OpPMYyJIaM M ypaBHEHHSIM XMMHUYECKHUX PEaKIMH, MPOTHO3UPOBATH IMOCIEICTBUS
XMUMHUYECKHUX MPUPOJIHBIX, OBITOBBIX Y MPOU3BOACTBEHHBIX ITPOIIECCOB.

[IpakTuueckue 3aHATUS 3aKIIOYAIOTCS B BBIINOJHEHUHM CTYJIEHTaMM, IMOJ PYKOBOACTBOM
npernojiaBaTensi, KOMIUIEKCAa Y4YeOHBIX 3aJlaHMil HalpaBlIEHHBIX HAa YCBOEHHE Hay4yHO-
TEOPETUYECKHX OCHOB Yy4YeOHOW JMCIUIUIMHBI, TNPHOOPETEHHE TPAKTHUYECKUX HABBIKOB
OBJIQJICHUS METOJAaMU NPAaKTUYECKOH paboThl C TNPUMEHEHHEM COBPEMEHHBIX CPE/ICTB
KOMITBIOTEPHOH rpaduku, MyIbTUMEINA, KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

[IpakTHyeckue 3aHATHA CIIOCOOCTBYIOT Oosiee INIyOOKOMY HMOHHMaHHMIO TEOPETHYECKOTO
MaTepuaga yueOHOro Kypca, a TakKe pa3BUTHIO, (POPMHUPOBAHHMIO U CTAHOBJICHHUIO PA3IUYHBIX
YPOBHEH COCTaBISIOIIMX NPO(PECcCHOHANbHON KOMIIETEHTHOCTH CTyJIeHTOB. Hapsgy c¢
(GbopMUpOBaHHEM YMEHMH U HaBBIKOB B IIPOLECCE MPAKTUYECKUX 3aHATHH 00001arTcs,
CHUCTEMAaTH3UPYIOTCS,  YyIIyOsfloTCs M KOHKPETH3UPYIOTCS  TEOpPEeTHYeCKHe  3HaHuf,
BBIpA0AaTHIBAETCSI CIMOCOOHOCTh M TOTOBHOCTH HCIIONB30BaTh ATH HAaBBIKM Ha TPAKTHKE,
Pa3BHUBAIOTCS] UHTEJUIEKTYyaJIbHBIE YMEHUS.

[IpakTrueckue 3aHATUS IPOBOJATCS B (POpME NMPAKTUYECKUX paboT, 1abOpPaTOpHBIX padoT
U B (popme KelCoB Ha aHaIN3 HHGOPMALIUH.

BritoueHne  TpaKkTUKO-OPMEHTHPOBAHHBIX — 3aJaHM HA  MPaKTHUYECKUX  paborax
HalpaBJICHO HA BBIBICHUWE 3HAHUM CTYyIEHTOB 00 OKpyXawlieM Mupe, (opMHpOBaHUE
IIPAKTUYECKUX YMEHUH W HaBBIKOB, B TOM UHUCJIE€ C HCIOJB30BAHUEM DJIEMEHTOB
npodecCHOHATBHON JesATeNbHOCTH. [Ipy BBINMONHEHUHM MPAKTHKO-OPHUEHTUPOBAHHBIX 3aJaHUMN
CTYJIEHTBl HE TOJBKO pELIAIOT JIMYHOCTHO-3HAYMMbIE MPOOJEMBI C HCIIOJIb30BAaHUEM
NPEIMETHBIX 3HAaHUIM, HO M OCBaMBAIOT 3JIEMEHTHl OOLMX KoMmmeTeHuui. Llens mpakTHko-
OPUEHTHPOBAHHBIX 3aJaHUN — «IIOTPYXKEHUE» B PEIICHHE (OKU3HEHHOW» 3amadn. Marepuasl
JUI COCTaBJICHUS TaKUX 3aJaHUH JOJDKHBI OBITH B3SThl M3 OKpY’XKarolled AeHCTBUTEIbHOCTH,
JIOJDKHBI OBITh MHTEPECHBI 00YYaIOMIMMCSl M JOJDKHBI MOTHBHPOBATh MX Ha TOMCK BapHAHTOB
pelIeHU.

JlaGopaTopHble pabOTHI COCTaBISIIOT BaXXHYIO YacTh Y4eOHOTO Mpolecca 1Mo XUMHH U
HarpaBiieHbl Ha (OPMHUPOBAHKE Yy OOYYAIOIIMXCS MPAKTHUECKUX YMEHHUH, B T.4. COCOOHOCTEH
YCTaHABIIMBATh CBA3M MEXIY TEOPETUUYECKMMH IIOJIOKEHUSAMH U 3KCHEPUMEHTAIbHBIMU
JnaHHbIMU. KadecTBeHHOE BbINOJIHEHHE Ja00paTOPHBIX padoT TpeOyeT HaM4us y 00ydaromuxcs
HE TOJIbKO COOTBETCTBYIOLIMX MPAKTUYECKUX HABBIKOB (COOJIIOJICHHE TEXHUKH O€30MacHOCTH,
cOOpKa yCTaHOBOK, PUTOTOBJICHNE PEAKTUBOB U TIp.), HO ¥ 3HAHUH TEOPETHUECKOro MaTepuara.

Keiic mpencraBisier coOOM oONMcaHUE HEKOW KOHKPETHOW CHUTyallud WIH Ciydas,
BKJIIOYAIOLIET0 B ce0st mpobieMy, Tpedyronlyto pemeHus. Kak npaBuiio, cTpouTcs Ha peabHbIX
¢akrax. Ero ornnuurtenvHas OCOOEHHOCTh — OINMWCAHHUE NPOOJIEMHOM CHUTyallid Ha OCHOBE
(bakToB U3 peanbHOM xu3HU. Kelic — 3T0 He MPOCTO MpaBAMBOE ONMMCAHUE COOBITUH, a €AMHBIN
MH(POPMALMOHHBIA KOMIUIEKC, MTO3BOJISIOMINN MOHATH CUTYaIMI0. TakuM 00pa3oM, penuTh Kenc
— 3HAYUT MPOBECTH aHAJIN3 MpeaJaraeMod CUTyalluM WM Cciay4as M HailTh Haubosee
paloHaIbHOE PeLeHUE NMPOOIEMBI.
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3.1. TemaTuka U coiepkaHue NPAKTHYCCKUX 3aAHATHII/JIa0OPAaTOPHBIX paboT

Jlabopamopuasa paboma 1.

Tema: «llpucomosnenue pacmeoposy.

Conepxanue: [lpucomosnenue pacmeopos 3a0aHHOU MACCO80U 00Jell pacmeopeHHO20
gewjecmea, npogeoeHue peakyuti UOHHO20 0OMeHa, onpeodelienue cpedbl pacmeopos euiecms ¢
HOMOWBIO  YHUBEPCATILHO20 UHOUKAMOpA (KUCAAs, HeUmpanivHas, wlenounas). 3adanus Ha
cocmasnenue UOHHbIX peakyuli. Peuienue npakmuko-opueHmuposanHvlx paciemuvlx 3a0aHUll Ha
PAcmeopul, UCHONb3YeMble 8 ObIMOBOL U NPOU3BOOCBEHHOU 0esIMeIbHOCU Yel08eKd

Jlabopamopuasa paboma 2.

Tema: «/oenmuguxayus HeopeaHuyecKux eeujecmasy.

Copepxanue: Peuienue IKCNEPUMEHMANTbHLIX 3aA0a4 NO  XUMUYECKUM CE0UCMBAM
Memanioe U HeMemaniog, NO PACNO3HABAHUIO U NOJYYEeHUI0 COeOUHEHULl Memailos U
Hememanios (83aumoodelcmsue 2uOpoOKCUOd ATIOMUHUS C PACMBOPAMU KUCIOM U ujeroyell,).
Hoenmughuxayus mneopeanuueckux eeujecme ¢ UCNONb30BAHUEM UX DUIUKO-XUMUYECKUX
CBOIUICMS, XAPAKMEPHbIX KayecmeeHHvlx peakyuli. Kauecmeennvie peaxyuu Ha cyavgam-,
KapboHam- u X10pUO-aHUOHbl, HaA KAMUOHbL MEMANL08 U KAMUOH AMMOHUS

Jlabopamopuasa pabomas.

Tema: Ne3 «Ceoticmea yene000p0008y.

Conepxanue: TpusuanvHas u MexcOyHaApOOHAS HOMEHKIAMmypa, XumuyecKkue ceolcmaa,
CnOCoObl  NOMYYeHUs.  Yeneeooopooos. llonyuenue smuieHa u uU3yueHue e20 CEOUCMS.
Mooenuposanue MoneKyn u XUMUYECKUX NpespaujeHuli y2ne6000po0o8 (Ha npumepe 5Mamud,
IMUNEHA, ayemuiena u op.) u 2ai02eHONPOU3800HbIX

Ilpakmuueckoe 3anamue 1.

Tema: «OcHosHble Konuuecmeennvie 3aKOHbL 6 XUMUU U pacyemvbl NO YPAGHEeHUIM
XUMUYECKUX PeaKyuiiy.

Conepxxanne: OTHOCUTEIHHBIC aTOMHASI U MOJICKYJIIpHas Macchl. MousipHast macca.
KonuyecTtBo BemecTBa. MaccoBast 101 BemiecTBa. 3aKkoH ABoraipo. MossipHbIid 00beM ra3oB.
OTHOCHUTENbHAS TIIOTHOCTD T'a30B. PacueTsl Mo ypaBHEHUSIM XUMHUECKHUX PEaKIIHid C
MCIIOJIb30BaHUEM MAacCOBOM J10JIM BellecTBa, 00beMa (HOpMaJibHbIE YCIIOBUS) Ta30B, KOJINYECTBA
BeIeCTBa

Ilpakmuueckoe 3anamue 2.

Tema: [lpakmuueckas paboma Ne2. «H3yuenue nepuoouyeckux 3aKOHOMepHOCmeU U Uux
83AUMOCEA3U CO CMPOEHUEM AMOMO8).

Copepxanue: [lepuoouueckas cucmema xumudeckux snemenmos [[.1U. Menoeneesa. Cea3v
nepuoouueckoeo sakoua u Ilepuoouueckou cucmemvl XUMUYECKUX INEMEHMOB C COBPEMEHHOU
meopuell cmpoeHuss amomos. 3aKOHOMEPHOCIU USMEHEHUs. C8OUCME XUMUYECKUX 2]eMeHMO8,
00pazyemvix umMu NPOCMbIX U CIONHCHLIX Geujecms no cpynnam u nepuooam Illepuoouueckoti
cucmemvl. 3HaueHue NePUOOUHECKO20 3AKOHA U CUCmeMbl Xumuyeckux dnemenmos JI.H.
Menoeneesa 6 pazsumuu HayKu.

Yemanosnenue  cesasu  mescoy cmpoeHuem  amomog  XUMUYECKUX — DJIEMEHMO8 U
NepUOOUYeCcKUM UBMEHEHUEeM CBOUCME XUMUYECKUX DIeMEeHMO8 U UX COeOUHeHUl 8
coomeemcmeuu ¢ nonodceHuem  Ilepuoouueckoii  cucmemvl.  Pewenue  npaxmuxo-
OPUEHMUPOBAHHBIX MEOPEeMUYEcKUX 3a0aHUll HA XapaKkmepusayuio XumMudeckux 31eMeHmos
«Memannuueckue / Hememaniuueckue c0UCMBA XUMUYECKUX DIEMEHMO8 8 COOMBEMCMBUU C UX
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NEeKMPOHHBIM CMPOEHUEM U NOJONHCEHUEM 8 NePUOOUUECKOU CUcmeme XUMUYECKUX 2eMeHmMO8
JI.U. Menoeneesa»

Ilpakmuueckoe 3anamue 3.

Tema: «Cmpoenue eewjecmea u npupooa Xumu4eckou cesa3u».

Copepxanue: Jlemoncmpayus mooeneti KpUCMAIIUYecKux peuemor: UOHHOU (XJI0puo
Hampus), amomHoU (epagum u anmaz), MOIEKVIAPHOU (YeNeKUCbI 2a3, U00), MemaliudecKoll
(namputi, macHuti, medv). Peuilenue npakmuueckux 3a0aHUll HA COCMABIEHUE SNEKMPOHHO-
epagpuyeckux gopmyn anemenmos 1—4 nepuooos

Ilpakmuueckoe 3anamue 4.

Tewma: Ilpaxmuuyeckas paboma Ne4. « Homenxkiamypa Heopeanuieckux euecmay.

Copepxanue: Pewenue npakmuyeckux 3a0auuii no KiACCUDUKAyUY, HOMEHKIamype U
XUMUYECKUM  (OPMYIAM HEeOp2aHUYecKUx Gewjecms pasiudHblX Kiaccos (VeapHulil 2as,
VeNeKUCblll 2a3, aMMUAK, 2auleHas U38ecms, He2auleHas U38ecms, Numvesds cood u Opyeux):
Hazeanus eewjecms no medcoynapoonou (MIOIAK) unu mpusuanvnou HoMenKkiamype u
cocmaeienue opmynvl XUMUYECKUX eujecms, onpeoeienue npunaiexcHocmu x kiaccy. Iouck
ungopmayuu no HAaA38aHUAM, udeHmuurkamopam, CcmpyKmypHvim —Gopmynram. Anaiusz
XUMUYeCKOU UHGoOpMayuu, NOIAYYAemMol U3 PA3HbIX UCMOYHUKOB (cpedcme  Macco8oll
ungopmayuu, cemo Mumeprnem u opyeue)

Ilpakmuueckoe 3anamue 5.

Tema: [lpaxmuueckas paboma No5. «BausHue paziuuuvlx ¢Hakmopoe HA CKOPOCHIb
XUMUYECKOU peakyuuy.

Conepxanue: Peuwenue npaxmuxko-opueHmupo8aHHbIX 3d0AHUL HA AHAIU3 QAKMOpos,
BAUATOWUX HA USMEHEHUE CKOPOCMU XUMUYECKOU peakyul. 3a8UcCUMOCb CKOPOCIU XUMUYECKOU
peaxkyuu om NPUCYMCMEUsi Kamaiusamopa Ha npumepe paslodceHus Nnepokcuoda 8000pooa ¢
HOMOWBIO OUOKCUOA Mapeanya u Kkamanasvl. Pewenue npakmuko-opueHmuposanHulx 3a0anutl
Ha npumenenue npunyuna Jle-ILllamenve 01 Haxodxicoenus Hanpasienus CMeueHusi paeHoBecusl
XUMUYECKOU peakyuu U aHanu3 paxmopos, 6Iusiomux Ha cmeueHue XUMu4ecko20 pagHo8ecus

Ilpakmuueckoe 3anamue 6.

Tema: . «Quauko-xumuyeckue c80UCMBA HEOPLAHUYECKUX BEULECTNE).

Conepxxanue:  [lpakmuueckass  paboma  Ne6.  «Duauxo-xumuueckue  C80UCMEA
HeOp2aHuyecKux 6eujecmsy.

Cocmasnenue ypaeneHuu XUMUYECKUX peaKyuti C ydacmuem HNpoCcmvlX U CIOMHCHbIX
HeOp2aHuyecKux eeujecms: Memailog U HeMemannlog, OKCUO08 Memailos, HeMemailos U
AMOMEPHBIX INEeMEHMO8, HeOP2AHUUECKUX KUCTIOM, OCHOBAHUN U AMPOMEPHbIX 2UOPOKCUOO08;
Heop2anuyecKux cojell, Xapakmepusyrouwux ux couUcmasda.

Pacuémuvr maccol 6ewgecmea unu 06véma 2a306 nNO U3BECMHOMY KOAUUECMB) Beuecmad,
macce unu 00bEMY 00HO20 U3 YHACMBYIOWUX 8 PeaKyuu 8ewecms, pacuiémeol maccol (00véma,
KOU4ecmsa geujecmaa) npooyKmoa peakyuu, eciu 00HO U3 seujecms umeem npumecu. Pewenue
NPAKMUKO-OPUEHMUPOBAHHBIX 3A0AHULL HA CBOUCMBA, COCMAs, NoIyueHue U 0e30nacHoe
UCNONIL30BAHUE  BANCHEUUUUX HEOP2aHU4eCKUux eewjecms 6 Ouimy U NpogheccuoHanbHol
oesmenbHOCmU 4eno8eKa

Ilpakmuueckoe 3anamue 7.

Tema: . «Homenxnamypa opeanudeckux eeuwecmes.

Copepxanue: O3HakomieHue ¢ 00pas3yamu OPeaHUYecKUx 8eulecms i Mamepuailamy Ha ux
OCHOBe, MOOeIUpoBaHue MONEeKyl Op2aHUYecKux eewecmes, HaOIooeHue U  Onucauue
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O0EMOHCMPAYUOHHBIX ONBIMOE NO NPEeSPAEHUI0 OP2AHUYECKUX 6eUWecms Npu HAepesaHuu
(nnasnenue, obyenusanue u eopenue). CocmagneHue NOIHBIX U COKPAUJEHHBIX CMPYKMYPHbIX
Gopmyn  opeanuueckux Gewecms OMOENbHbIX —KIACCO8, UCNOAb3YSL UX HA36AHUSL  NO
CUCEMAMUYEeCcKoll U MPUBUATLHOU HOMEHKIamype (IMuieH, ayemuieH, eIuyepuH, @euor,
gopmanvoecuo, ykcychas kucioma, enuyut). Pacuemvr npocmetiwietil popmynvl opeaHuueckoul
MOJLEKYIbl, UCXOO5L U3 DNeMEHMHO20 cocmasa (6 %)

Ilpakmuueckoe 3anamue 8.

Tema: «Homenkaamypa KUciopooocooepicaujux OpeaHudyeckux coeOuHeHuLL.

Conepxanue: TpusuanvHas u MeicOyYHAPOOHAS HOMEHKIAMYPA, XUMUYeCKue C80UCmad,
CnOCcoObl NONYUEeHUsT CRUPMO8 U (DEeHON08, KAPOOHOBbIX KUCIOM U 3Dupos, anvoe2udos u
kemonos. Cocmagnenue cxem peakyuii (8 mom uucie NO NPEONONCEHHbIM UYEeNnouKaM
npespawjenuli),  Xapakxmepuzylowux — Xumuuyeckue - C8OUCMBA  KUCIOPOOOCOOEPHCAUUX
OpP2AHUYECKUX COeOUHEHUU

Ilpakmuueckoe 3anamue 9.

Tema: «Xumuueckue u usuyeckue coUCMBA KUCIOPOOOCOOEPHCAUUX OPSAHULECKUX
COCOUHEHUSLY.

Conepxanue: [lpogedenue, Habno0eHue u onucanue OeMOHCMPAYUOHHBIX ONbIMOS:
20penue Cnupmos, KauyecmeeHHvle peakyuu OOHOAMOMHBIX CHUpmos (OKUcleHue 3Mmanoid
okcuoom meou (Il)), muocoamommeix cnupmos (83aumooelicmsue nuyepuHa ¢ SUOPOKCUOOM
meou (1)), anvoecuoos (oxucnenue ammuaunvim pacmeopom okcuoa cepeopa(l) u euopoxcuoom
meou (1), e3aumoldelicmeue Kpaxmaia ¢ uUOOOM), U3VUEHUE CBOLUCME PAcmeopa YKCYCHOU
KUCTIOMbL

Ilpakmuueckoe 3anamue 10.

Tema: «Cgoticmea azomocooeprcaumjux OpeaHudecKux coeOUHeHUulLy.

Copepxanue: Quauueckue u Xumuieckue C80UCMBA AMUHO8 (peakyuu ¢ KUCIOmMAamu U
20peHUst) u amuHoKuciom (Ha npumepe enuyuna). Habarooenue u onucanue 0emMoOHCmMpayuoOHHbIX
OnvIMog: deHamypayusi 6eIK08 npu HacpesaHuu, Yeemuvle peakyuu OeiKoe

Ilpakmuueckoe 3anamue 11.

Tema: «Cunme3s, ananus u Kiaccugpuxayus 6bLcOKOMONEKYIAPHLIX COCOUHEHUTL»

Conepxanne: OcHoGHble NOHAMUA XUMUU BbICOKOMOLEKYIAPHLIX COeOUHEHULl: MOHOMED,
noaumep, CMPYKMYPHOe 38€HO, CMeneHb NOIUMEPU3AYULU, CPEOHsst MOAEKYJAPHAS Maccd.
OchosHble  Memoovl  CUHmMe3d  blCOKOMOJEKVIAPHbIX ~COCOUHEHUU — NOAUMepu3ayus u
NOAUKOHOEHCAYUSL.

O3naxomnenue ¢ obpasyamu NPUPOOHBLIX U UCKYCCMBEHHBIX BOJOKOH, NAACMMACC,
KAyuyKos8: NAACMMACCbl  (ROIUIMULEH, NOAUNPONUNEH, HOIUBUHUIXIOPUO, NOIUCTIUPOTL);
HamMypanioHulll U CUHMemuiecKue Kayyyku (0ymaouenosbvlil, XJI10ponpeHosblil U U30NPEHOBbILL),
B0JI0KHA (HamypaibHble (XAONOK, Wepcmyv, WENK), UCKYCCMBeHHble (AyemamHoe B60J0KHO,
BUCKO3a), cCuHmemu4eckue (KanpoH u 1aecam)

Ilpaxmuueckoe 3anamue 12.

Tema: «llpumenenue xumuueckux eewjecms u mMeXHONO2UN ¢ Yyuyemom Oyoyuetl
npogeccuoHaIbHOU 0esTmeTbHOCIUY.

Conepxxanue: Pewenue «etic-3a0au no memam: nuujegoble NPOOYKmMbl, OCHOBbL
PAYUOHATILHO2O NUMAHUS, BadICHeliuue cmpoumenvhvle U KOHCMPYKYUOHHbIE MAMepudbl,
CeNbCKOXO03AUCMEEHHOe  NPOU3BOOCMBO,  KPACKU, CMEKI0, Kepamukd, mamepuaibl Ois
9NEKMPOHUKU, HAHOMAMEPUATbL, MEKCMUNbHbIE 80IOKHA, UCIOYHUKU DHEPIUll, Op2aHuyecKue u
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MUHepaibHble y606p€HM}l, JleKapcmeeHHnvle U KocmemuvyecKkue npenapambl, bvimosas XUMUA,
mamepuaibl U3 UCKYCCMBERHbIX U CUHMEMUYECKUX 60JI0KOH.

4. ®oH/1 OLIEHOYHBIX CPEJCTB JUCHUATIIIMHBI

4.1 KoHTpoJIbM OLlEHKA PEe3yJbTaTOB OCBOCHHs 0O0IIe00pa30BaTEIbHON NUCIUTUIMHBI
pacKpbhIBAIOTCS Yepe3 AUCIUILTUHAPHBIE Pe3yJIbTaThl, HAPaBICHHBIE HA ()OPMUPOBAHUE OOIINX
KOMITIETEHIIMH 110 pa3jienaM U TeMaM COJEpKaHus yueOHOro MaTepuara.

Oobmas/npodeccuoHaILHASA TH oeHOYHBIX
pog Paznen/Tema .
KOMIIeTCHIUA MepONpUATHI
OK 01. Beibupats criocoObI peneHus Tema 1.1-1.7 TectupoBanue,
3aa4 npodeccuoHanabHol nestensHoctH | Tema 2.1, 2.2 YCTHBII orpoc,
MPUMEHUTEIBHO K pa3IMYHbIM KOHTEeKcTaM | Tema 3.1 -3KCIIEPTHOE HAOIIOICHHE
Tema 4.1,4.2 3a BBITIOJIHEHHEM
Tema 5.1-5.4 NpPaKTUYECKHX paboT H
Tema 6.1
Tema 7.1 OLIEHKAa pe3yslbTaToB UX
Tema 8.1 BBITIOJIHCHHUS.
OK 07. ConeiicTBOBaTh COXpPAHEHHUIO Tema 1.7 -OKCIEPTHOE  HabiroeHne
OKpY>Karolleu Cpenbl, Tema 4.2 3a BBITIOJTHEHUEM
pecypcocOepekeHH0, MPUMEHITh 3HaHust | Tema 5.1 1aGOpaTOpHBIX paboT W
00 M3MEHEHUH KJINMaTa, IPUHIIHUIIBI Tema 8.1 OlCHKA pe3ylbTaTOB WX
OEpEKITUBOTO MTPOU3BOACTBA, YP(HEKTUBHO
o . BBITIOJIHCHHS;
JIECTBOBATH B UPE3BbIYANHBIX CUTYyAIUSIX .
- OIICHKa KeNCOB Ha MOMCK U
aHanu3 uH(OpMaIIUK.
BrmonHeHMe 3amanni
IIPOMEKYTOUHOU
aTTecTaluu

4.2. KOHTPO/1bHO-N3MepPHUTeIbHbIE MATEPHAJIBI BKJIYAKOT:

KonTtpoms 3HaHU# 00ydaromuxcst BKIOYALT:
Texyumii KOHTPOJb B (hOpME YCTHOTO OMpOca Ha MPAKTHUYECKUX U JTaOOpaTOPHBIX 3aHATHSX,
TECTUPOBAHUS, SKCIEPTHOTO HAOIIONEHUsS 3a BBIMOJHEHHEM MPAKTUYECKHX paboT W OLEHKa
pe3yJbTaTOB WX BBHIMOJIHEHUS, HKCHEPTHOTO HAONIONEHHS 3a BBHIMOJHEHHEM JIa00paTOPHBIX
paboT U OIEeHKa Pe3yIbTATOB MX BBHITIOJHEHUS, OIICHKA KeCOB Ha TIOUCK M aHAIN3 WH(POPMAIIHH.
[Tpomexyrounyto arrtectanuio B (opme muddepeHIMpPOBAaHHOTO 3adeTa B BHUAEC HUTOTOBOM
KOHTPOJIbHOM paboTHI.

KOHTpOJ’[LHO-I/IZ;MepI/[Te.]'lLHI)le MaTepuaJibl BKJIKYAKOT:

29




®rE0Y BO
/4

([]

!

|\

PryTuc

DEJEPAJIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA3OBATEJIbBHOE CMK
_ WPE)}(}IEHV[E BBICIIIETO OBPA3QBAHVI§I PIYTUC
«POCCUUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA U CEPBUCA»
Aucm 30

4.2.1. OneHo4YHbIEe CPeACTBA TEKYIero KOHTPOJIA 110 AUCHHUIIMHE «XHUMH»
Texkymuii KOHTpPOJIb TPOBOAATCA BO BpeMs ayJUTOPHBIX 3aHATHM IO XUMHM B

COOTBECTCTBHH C y‘-Ie6HLIM IJIAaHOM U pa60qel71 MMporpaMmsI 110 BCEM pa3aciiaM ImporpaMmabl.

IlpumepHble BONPOCHI AJdd YCTHOrO ompoca 1o teme: Ilepuoanueckuil 3akOoH H

nepuoauyeckas cucrema .M. MenneneeBa

1. KakoBa coBpemeHHasi pOpMyJIMpOBKa NEPUOTUIECKOTO 3aKOHA?

KakoB ¢u3ndeckuii cMbICI HOMEpa eprojia MePUoANIECKOi TaObIuIb?

Kak ompenenutsh, 94T0 2JIEMEHT HAXOAUTCS B TJIABHOU MOATPYIITIE WIIA TOOOYHOH?
KakoB ¢u3ndecknii CMBICIT HOMEpa TPYIIIBI HEPUOTUIECKON TaOIHIIBI?

CKOJIBKO 3JIEKTPOHOB Ha BHEIIHEM YPOBHE UMEIOT JIEMEHTHI T0OOYHOMN MOArPYIIIbI?

A

Kak MeHsI0TCS HEMETaITIMYEeCKHME CBOMCTBA aTOMOB 3JEMEHTOB B MEPUOIUYECKOUN

TaOJIHIIe B OJTHOM TIEPHUOJIE CJIEBa HAPABO U B OJHOM I'PYIINE CBEpXy BHU3?

7. Kak MeHsIeTCSl 3JEKTPOOTPHUIATEIHPHOCTh JJIEMEHTOB B NEPHOIUYECKON TaOIUIE B
OJTHOM TIEpPHO/JIE CIeBa HAMIPABO M B OJTHOM TPYyTIE CBEPXY BHU3?

8. Pacnomoxute mepeuncICHHBIE XWMHUYECKHE DJJIEMEHTHl B TOPSAKE BO3PACTAHHS
paauyca aTOMOB: a) KpeMHUH, amtoMuHnid, pochop; 6) HaTpuit, TUTHUN, KAJTUH.

9. PacrmoysioxuTe TEpeUHCIeHHbIE XHMHYECKHE OJJIEMEHTHI B TIOPSIKE BO3PACTAHUS
METAJUTMYECKUX CBOWCTB aTOMOB: a) Oepwyumiid, Oop, JUTHIA, 0) MarHWi, KaJIbIIHH,
OepuILIHiA.

10. YkaxuTe XUMUYECKUN DJIEMEHT TPETHEro MepPHoJI, aTOMbI KOTOPOTO UMEIOT HamboJjee

BBIPOKCHHBIC METAJUTMUCCKUE CBOMCTRA.

IIpuMepHbIe 3aJaHNs 10 NPAKTHYECKUM padoTam

[Ipaktuueckas padota o teme 2.1.TUIbl XUMHUYECKUX pEaKIIUil

Copnepxxanue: KonudecTBEHHbIE OTHOLIEHHWS B XUMHMH. (OCHOBHBIE KOJMYECTBEHHBIE

3aKOHBI B XUMUHU U PACUEThI N0 YPABHEHHUSIM XUMUYECKHUX peakiuil. Molib Kak eauHuIa

KOJIM4ecTBa BellecTBa. MoiisipHas macca. 3aKOHbl COXPaHEHUsI MAacChl U DHEPIUU. 3aKOH

ABorazpo. MomsapHblii 00beM ra3oB. OTHOCHTENbHAs IUIOTHOCTH Ta3oB. Pacuersl 1o

YPaBHEHUSAM XHMHMYECKHUX PEaKIui C HUCHOJIb30BaHHUEM MaccChl, o0bema (HOpMalbHbIE

YCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA

I{enb pabOThL: U3YYUTH OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMUU U HAYYUTHCS PEIIaTh

3aJjaud 10 YpPaBHEHHSIM XHUMHYECKHMX PEAKIMHC MCIOJNb30BaHUEM MacChl, 00beMa

(HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA

Xon paboThI:

1. PaccumrtaTh MOJSIpHYHO Maccy cienytonux BemecTB: Na,SOs LiOH, Mg;(POs),,
OKCH/JIa AIFOMUHUSA.

2. PaccumTaiiTe KONMMYECTBO BEIIECTBA, KOTOpoe cooTBeTcTBYeT: 120 rpamm kapOoHaTta

KaJdblus.
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Paccuuraiite maccy 4 MOJIb a30THOM KHCIIOTBHI.
Ckonbpko MoseKyJ1 coaepkutcs B 280 I MOJIEKYJIIPHOTO a30Ta?
B CKOJIBKHX JIMTPOB YIJIEKKCIIONO Taza cojepkutes 12*10°° monexyn?

AN

OTHOcHTeNbHAs IJIOTHOCTh a3a MO BO3JyXy paBHa 2. Yemy paBHa MoJsipHas mMacca
3TOro rasa?

7. 18 r© UMHKAa BCTYHNWIO B pEakUUI0 C COJSIHOM KHCIOTOM. Paccumraiite Mmaccy
00pa30BaBIIETOCS OCaKa M 00bEM BBIICTUBIIETOCS BOIOPO/Ia

[TpakTrueckas padota o Teme 4.2. CBOMCTBA OPraHMYECKUX COSTUHEHUIN
Conepxanne:CocTaBiaeHUE CXEM peakiuil (B TOM YHUCJIE MO MPEAIOKEHHBIM I[EMOYKam
MIPEeBpaIIeHH), XapaKTepU3YIOUMX XUMHUYECKHE CBOWCTBA OPraHUYECKUX COEIMHEHHIA
OTAETBHBIX KJIACCOB, CIIOCOOBI MX TOJTYYEeHUS M Ha3BaHWE OPTaHMYECKUX COCTUHEHUH T10
TPUBHUAIILHON WJIM MEXKIYHAPOJHON CUCTEMAaTUYECKON HOMEHKIIAType.

PemeHne  NpakTHKO-OPUEHTHUPOBAHHBIX ~ TEOPETUYECKMX  3aJaHMM HA  CBOMCTBA
OpraHUYECKUX COEIMHEHUN OTAEIIbHBIX KIAaCCOB

I{enb: HAyYUTHCSA COCTABIIATH YPABHEHUSI XMMHUECKUX PEAKIIMNA ¢ yYaCTHEM OPraHUYEeCKUX
BEILIECTB HA OCHOBAHUU UX COCTAaBA U CTPOCHHS.

Xox paboThI:
1. CocraBbTe YPaBHCHUA peaKHI/Iﬁ o MpCIIOKCHHBIM MLCIMIOYKAM, YKaXXUTC HA3BAHUC
BCIICCTB
1 C2H2—> C2H4 — CzHe d CszCl — CszOH
2 C2H4 — Csz_, C6H6 — C6H5N02 d C6H5NH2
3 C — CH4 g C2H2—> C2H4 g C2H5C1
4 C&Cz — C2H2—> C2H4 HC2H50H — CszOCsz

CH, — CH, —-CHy — C,HsOH— C,HsONa

C,Hy —» CHy —» C,HsOH — CH;CHO — CH;COOH

C - CHs; — CH;Cl —» CH;0H — CH;0CH;

CaC, —» CH, —»CéHy — C¢HsCl — C¢HsOH

9 | CO—- CO,— CH 06 — C,HsOH — C,HsONa

10 | CaC, — C,H, — CH;CHO — CH;COOH — CH;COOC:H;

11 | Anetunnen — OeH301 —  HUTPOOEH301 — aHWINH

R0 I[N W

12 | Otunen — stanon — Oytanued -1,3 — OyTaJMEHOBBIN KaydyK

13 | Ilponan — 2-xJjoprponaH — MPOIEeH — MOJTUIPOIUIICH

14 | Meran — aleTWIeH — JTWIEH — IOJIAITUIIEH

2. Pemmre 3amauy: KnrokBa u OpyCHHKA MOTYT JTUTEIHHOE BPEMS XPAHHUTHCS B CBEKEM
BHje 0e3 caxapa. DTOMYy CIOCOOCTBYET HajJW4KMe B HUX MPEKPACHOTO KOHCEPBAHTA.
YcraHoBuTe MOJEKYJSIpHYIO (OPMYJIy OTOTO BEIIECTBAa, €CIM MacCOBBIE JOJHU
3JIEMEHTOB B HEM COCTaBJIAIOT: yriepoaa — 68,85%, Bomopoaa — 4,92%, kucnopoja -
26,23%

3. Pemenue NpPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHMUECKUX 3aJlaHMd Ha CBOMCTBA
OpPraHUYECKUX COCITMHCHHUH OTIACIBHBIX KJIACCOB
A) Ilouemy B KBallleHYIO KalycTy 4acTo J0OaBISIOT KIIOKBY?

b) [ToueMy sirozibI OOJICTIMXH OCTAIOTCS MATKHUMH Ha MOpo3e?
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B) Ilouemy B XBOWHBIX Jiecax JIETKO ABILIUTCS?

I') Iloyemy B IepeBHSAX MHOT/AA CBEXEE MICO XPAHUIM B MOJIOYHOM CHIBOPOTKE?

J) Jns obGxapuBaHusi pbIObl MPUMEHSIOT IOJACOJHEYHOE WM OJMBKOBOE Macio.
[loueMy n71s1 3TOH LIETIM HE UCIIOJIB3YIOT TBEP/BIE )KUBOTHBIE )KUPHI?

E) Ilpu Bapke kuceneil u3 (QPpyKTOB NMPOUCXOAMUT KHUCIOTHBIA THAPOIM3 Kpaxmaia.
CocTaBbTe ypaBHEHHE 3TOU pEaKIUH.

X) Ilouemy BapeHbe crallle caxapa, X0Ts U BapuTcs Ha caxape?

IIpumepHbIe 3a1aHUA M0 KelicaM Ha MOUCK U AHAJIU3 MH(pOpMaIlUU

Keiicel o pazaeny 7. Xumusi B ObITY ¥ POU3BOJICTBEHHOMN JEATEIHLHOCTH YEJIOBEKA
Conepsxanue:Ilonck n aHanu3 KEMCOB O MPUMEHEHUH XUMHUYECKUX BEIIECTB M TEXHOJIOTUI
c ydyeroM Oynaymed mnpodecCHOHaNbHOW MAESITeNbHOCTH M0 TeMaM: BaKHeHIue
CTPOUTEIbHBIE MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepUalbl, KPACKH, CTEKIJIO, KepaMHKa,
MaTepuasbl ISl DJIEKTPOHMKH, HaHOMAaTepUasbl, TEKCTUIbHBIE BOJOKHA, HCTOYHUKH
SHEPru¥, OPraHNYECKUEe W MUHEPATbHBIC YI0OPCHMSI, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAS
XUMHSL.

Ilenp: mpoaHanW3UpOBaTh HHPOPMAIMIO O TMPUMEHEHHUH XHUMHUYECKHX BEIISCTB W
TEXHOJIOTHH ¢ yueToM Oyayiien mpodheccnoHanbHOM NesSTEIbHOCTH.

IIpumepsl KeicoB:

Keiic Nel. «Xi1op B )KU3HU YETIOBEKa

B Snonuun oObenuHeHHbIMU cuiamMd  HanuoHanbHOrO HMHCTUTYTa 3J0pPOBBS U
[MpedextypHoro yauBepcutera Cua3yokn OBLIO MPOBECHO MCCIICAOBAHKE. Y YCHbIE BBISICHUIIH,
YTO €CTECTBEHHBIE OPTAaHMYECKHUE BEIIECTBA BCTYIAIOT B PEAKIIHMIO C XJIOPUPOBAHHON BOJOU M3-
1oJl KpaHa, oOpa3ysl OlacHbIe COEIMHEHUS, KOTOPbIE MOTYT CIIYy>)KMTb IMpPUYMHOM paka. Takue
coeMHEeHMs Ha3bIBarOTCs MX, 10 ecTh «MyTareH uke» ninm «HensBecTHbIN MyTaren».

3aganus:

1. IIpennoxute cnocoObl YMEHBIICHUS SJIOBUTOrO BIUSHUS XJIOpa B MUTHEBOM BOJE HA
OpraHu3M 4YeJIOBEKA.

2. Vcxons w3 cBOEW >KM3HEHHOW MPAKTHKU, MPUOIU3UTEIBHO PACCUUTANTE, CKOJBKO
XJIOPUPOBAHHOMW BOJIbI BBl UCIIOJIB3YETE B TEUCHHE JTHA U JUISl KAKUX Leei?

3. Kakue opransl yenoBeka 00JIbIlle BCEro CTPaJaloT OT BO3AEHCTBHS XIopa?

4. Kak BiMsieT XJIOpUpOBaHHas BOJa Ha YEJIOBEKA MPU KynaHuu?

5. Haiinute NOMOMHUTENHHYIO HMHAOPMAILIMIO O 3aMEHE XJiopa Mpu 00e33apakuBaHHUU
BOJIBI.

6. ccnenyiite pa3ziauuyHble TOBapbl OBITOBOM XMMHUHU B CBOEM JtoMe. COCTaBbTE CITUCOK
XJIOPCOEPIKALINX COSAUHEHHH, YKa)KUTe Mepbl 0€3011aCHOCTH NP paboTe ¢ HUMHU.

Keiic Ne2. «BogoponomoOunu — mar B Oy xy1iee»

ABromobunn Honda FCX Clarity Ha BOIOpPOJIHBIX TOIUIMBHBIX 3JE€MEHTaxX €34T I10
noporam EBpomnsl ¢ 2009 roma. B 2011 rogy Honda npucoenuumiace K eBporeicKoMy
napTHepcTBY sKonoruuHoi sHeprun (CleanEnergyPartnership), mocie yero BbIBesia Ha mepBbIi
IUTAaH TIPOM3BOJACTBO OJKOJOTHMYECKH YHCTHIX aBToMoOuieil. A Ha [lstom MoOCKOBCKOM
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Mexaynaponnom aBtocaioHe BA3 mpeacraBun cBoro HOBUHKY «Jlama-AHT3m» ¢ OamioHamMu
BOJOPOJa U KMCIIOPOJa.

3agaHus:

1.ITouemy MHOTHE aBTOMOOMIIbHBIE KOMIIAHUN pa3pabaThIBalOT aBTOMOOMIIN, paboTaroImue
Ha BOJIOPOJHOM TOIUIMBE?

2.Kak BBIXJIOMHBIE Ta3bl aBTOMOOWIEH, palbOTAIONIMX Ha YIJIEBOJAOPOJHOM TOIUIMBE,
BIIMSIIOT HA 3JJ0POBbE YeJIOoBEeKa?

3. Kakue «+» 1 «—» Bl BUAHUTE Y BOJIOPOIOMOOUIEH?

4.HaiinuTe TOTOTHUTEIHHYIO HHPOPMAIIHIO 00 X YCTPOUCTBE.

5.Ecnu B Bamie# ceMbe WIH y BalllUX 3HAKOMBIX €CTh aBTOMOOWIIH, ITOJICUYUTANTE, CKOJIBLKO
NpUOIM3UTENFHO JIUTPOB OCH3MHA, ra3a M KAKOH MapKH HCIIONIb3YeTe €KETHEBHO.

6.Kakue BemecTBa U B KAKOM KOJIMYECTBE MOT'YT HaXOJUTHCS B BBIXJIOMHBIX a3ax BallluX
aBTOMOOMIIEH?
[IpexcTaBbTe 3alIUTY KEMCOB I10 JaHHBIM 3aZjauyaM IIpU IIOMOIIH ITpe3eHTallui
JUist co3ansi KaueCTBEHHOM NMPe3eHTaIi HE0OX0IUMO COOJII0IaTh PsiJl TPEOOBAHMIA:

OOmme 1. Tlpesenranus 10HKHA HAYMHATHCS C TUTYJIBHOTO Claiia, I/ie YKa3bIBaeTCs

TpeOoBaHUs TeMa, cBeJieHus1 00 aBTOpe U T.II.

2. Ha cnaiinax Heo0X0AMMO pa3MemaTh TOJbKO TE3UCHI, KIIOUEBbIE CIO0BA,

rpadguvecKkue MaTepuanbl (CXeMbl, PUCYHKH, TaOIUIbI, (HOTO | T.I1.).

Hcnonp30Bath eIMHBINA CTUIb OOPMIICHHS.

4. KonuuecTBO ClaiifloB AOKHO OBITH JOCTATOYHBIM JUIsl PACKPBITHS TEMBI,
HO He Oonee 20-TH.

(O8]

[IpudTer I. Cnemyer WCHOJIB30BaTh CTaHAAPTHBIE, M[IMPOKO PACIPOCTPAHECHHbBIC
mpu@Tel, Takue kak Arial, Tahoma, Verdana, TimesNewRoman, Calibri u
Ap.;
2. Pasmep mpudra a8 3arolioBKOB — He MeHee 24, i uHGOpManuud He
MeHee 18.
3. He pekoMmeHayeTcsi HCIMONb30BaTh pa3Hble THUMBI MIPUPTOB B OMHOM
MIPE3CHTAIINH.

4. Jlna BolaeneHus uHGOpMAIMU CIEIYeT HCIOJIb30BaTh KUPHBIM MmpU@T,
KypPCHUB WU IO TYEPKUBAHUE.
5. He 3n0ynotpe0asTh NpONUCHBIMUA OyKBaMHU.

®oH KenarenbHO MCIIOJIB30BAaTh OJTHOTOHHBIN (DOH HESIPKUX NACTEIbHBIX TOHOB.

I[J'ISI CI)OHa MMPpEAIIOYTUTCIIbHBI XOJIOAHBIC TOHA.

N =

Hcnons3oBanue | 1. Ha ogHOM crnaiize peKOMEHIyeTCs WCIONb30BaTh HE Ooliee 3-X IIBETOB:
1BeTa onuH Ais (oHa, OMH IS 3ar0JI0OBKa, OJUH JIJISl TEKCTA.
2. Jns ¢poHa M TEKCTa UCIOIB30BATh KOHTPACTHBIC IBETA.

[TpencraBnenue PexomeHyeTcst HCIOIB30BATh KOPOTKHE CIIOBA U PEJIOKEHHSL.
UHpOpMALIUU . MMHMMH3HMPOBATh KOJUYECTBO NPEUIOrOB, HAPEUHil, TPHIIaraTeIbHbIX.
3. 3aroJIoBKM JOJKHBI IPUBJIEKATh BHUMAHUE Ay IUTOPHUH.

o —

O0beM He crour 3amomHsaTh OOUH ClIAl CIHAIIKOM OOJBIIMM OOBEMOM
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I/IH(I)OpMaLII/II/I I/IH(I)OpMaI_II/II/II JIXOAU MOTryT CIMHOBPCMCHHO 3aIIOMHUTDH HEC Oonee TpEX (I)aI(TOB,
BBIBOJIOB, OIIPEICTICHUM.

IIpumepHbIe 3a1aHuA 110 JJA60PATOPHBIM padoTam

JlaGopatopHas pabota 1o teme 4.2. CBoiicTBa OpraHMYECKUX COECTMHEHUI

Conepxanne: “TIpeBpamiennsi opraHUYecKUX BeliecTB npu HarpeBaHuu'.IlomydeHue sTuiieHa u
U3y4YEHHE €ro CBOMCTB. MonenupoBaHue MOJIEKYJ M XMMHYECKHMX IPEBpAIICHUN Ha IpUMEpPE
dTaHa, TUJIEHA, alleTUJIeHa U Jp.

Lenp paboThl: M3YyYUTHh MPEBpAIICHHS] HEKOTOPHIX OPraHMYECKUX BEUIECTB MPH HArpeBaHUH —
MOJEIIUPOBAHUU MOJIEKYJ M XUMHUYECKUX IMpPEBpAlICHUNM Ha MpUMEpPEe 3TaHa, 3STUJIEHA,
alleTUIeHa; HAYYUThCS TOIYy4YaTh B JIAOOPATOPUU ITUJICH; U3YyUUTh (DU3HUECKHUE U XUMHUYECKUE
CBOWCTBA dTUJICHA

Xon paboThI:

1. Bompocs! u1st omycka k mabopaTtopHoit pabote

a) 00BSICHUTE, K KAKOMY KJIACCY OPTaHMUYECKUX BEIIECTB OTHOCUTCS STHJICH;

0) 0OBSICHUTE, KAKUMH XMMHUYECKUMHU CBOMCTBAMHU OOJIQJAlOT BEIIECTBA JAaHHOTO KJacca, Kakue
Ka4eCTBEHHBIE PEaKINH Ul UX 00HAPYKEHHSI UCTIOIb3YIOTCS;

B) OOBSICHUTE, KaK MOXKHO IOJYYUTh BEIIECTBA JAHHOIO Kjacca COEIMHEHHUH B J1TaOOPAaTOPHBIX
YCIIOBUSIX.

2. [IpocMoTpurTE BUACOONBITHI U 3aMIOJIHUTE TAOIHILY:

Ha3Banue onbiTa Habmonenus VYpaBHEHHUsI peaKkIuu BeiBOg
[Tonydenue rTuneHa Kaxkoi ras HazoBute mnpomaykThl
BBIICIIAETCS? Y TUIl peaKLuu
B3aumopgeiictBue c | Uro mnpoucxomur c HazoBute mnpoayKThl
OpoMHOI BOIOH pacTBOpoM OpOMHOM Y TUIl PEAKLIUU
BOJBI?
B3anmoneiicteue ¢ | Uro mnpoucxomur c HazoBure mnpomykTel

NEpMaHIraHaTOM KaJius

pacTBOpoM
MepMaHraHaTa
Kanusa?

W TUII pCaKIun

I'openue sTmiiena

Onumure xapakrep
TOpEeHUs 3TUJIEHA

Ha3oBure mpoayKThI
U TUI peakuuu

3. O6paboTKa pe3yabTaTOB OIBITOB:

a) IIpoananu3upoBaTh

COOTBCTCTBHUEC TIIOJYUCHHBEIX PE3YyJILTAaTOB crocodam IMOJIYUCHU A

HENpeeIbHbIX YIIIEBOJOPOIOB psiAa ITUICHA (amkeHoB). CenaTs COOTBETCTBYONIUI BEIBOIL.

0). ChopMynupoBaTh BHIBOJ O (PU3UKO-XMMUYECKUX CBOMCTBAX ITHJICHA.

B). ChopMynmpoBaTh BBIBO O croco0ax 0OHapYyKEHHs THIICHA.
4. MozaenupoBaHHe MOJICKYJI M XHMUYECKHUX MPEBPAICHUH dTaHa, dTUJICHA, alleTUIICHA U Jp.

a) CocTaBpTe IIAPOCTEPKHEBBIE MOJEIM MOJIEKYJl 3TaHa, JTWIEHA, aleTuiaeHa. Hanummre
CTPYKTYpHBIE (POPMYJIbI THX BEIIECTB U HA3BAHMUS.

6) CocraBbTe MIAPOCTEP)KHEBBIE MOIEITH MOJIEKYJI MYpPaBBHMHON KHCIOTBI, STUJIOBOTO CIIUPTA,
MeTaHand. Hanumure cTpykTypHbIe (hOpMYIIBI 3TUX BEIIECTB U Ha3BaHUS.
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B) CocTaBbTe IAPOCTEPIKHEBBIE MOJICIIM XUMUYECKUX PEAKIUHN, TPOTEKAIOUIUX IPU HArPEBaHUU:
JNETUAPUPOBAHUE OTaHA, KATAIMTUYECKOE OKHCICHHWE METaHa, MHUPOJIN3 METaHa. 3aluIlnuTe
YpaBHEHHS B TETPaj/ib, 0003HAUHTE YCIIOBUS MPOTEKAHUS PEaKIHil, JaiiTe Ha3BaHUE MPOAYKTaM
peakuuii

IIpuMepHBIH TECTOBBINH KOHTPOJIb MO pa3aeay 1 «OCHOBBI CTPOCHHUS BeleCTBay

Bbi0epuTe 0o1MH NpaBUIIbHBIN OTBET:

1. Atomsl C 1 Si UMEIOT 0OAMHAKOBOE YUCIIO:

A) HEHTPOHOB B siIpe

b) snepretnueckux ypoBHen

B) 251eKTpOHOB Ha BHEIIHEM YHEPIETUYECKOM YPOBHE

I') anexkTpoHoB

2. B pany xumndeckux 3nemenToB Li-Be-B—C merannnueckue cBoicTBa:

A) ycunuBaroTcs

b) ocnabeBaroT

B) e mensttoTcs

I') u3aMeHst0TCA NEPUOANUECKU

3. K s-ay1eMeHTaM OTHOCHUTCS:

A)K

b) S

B) Fe

I') Br

4. Ilytem coequHeHus: aTOMOB 10,1 HoMepoM 11 u 17 006pa3yercst BEIECTBO ¢ XUMHUYECKON
CBA3BIO:

A) nonHoi

b) koBasleHTHOH TOJIAPHOI

B) xoBaneHTHOI HEMOISIPHOM

I') Metannuueckoit

5. KonnuecTBo 2/1eKTPOHOB Ha NOCIEAHEM YHEPIrETUUYECKOM YPOBHECOOTBETCTBYET:

A) HOMepy nepuoja

b) Homepy rpynmsl

B) nopsinkoBoMy HOMEpY

6.AMa3yCOOTBETCTBYET:

A) nOHHasi XUMUYECKas CBSI3b

b) xoBaneHTHas NoJsipHAsi XUMUYECKasl CBSI3b

B) xoBanieHTHas HENOJSIpHAsI XUMUYECKasl CBSI3b

7. CBs13b, 00pa3oBaHHAs 32 CUET 000OIIECTBICHHS BaJICHTHBIX 3JIEKTPOHOB, HAa3bIBACTCS:

A) noHHOI

b) metannuueckoit

B) xoBanentHoit

8. B mopsinke Bo3pacTaHUs KUCIOTHBIX CBOICTB JIETYYHMX BOJOPOAHBIX COEAMHEHUN
AJIEMEHTHI PacIOIO0KEHBI B PSY:
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A) K, Ca, Sc
b) Al, Mg, Na
B)F,Cl, 1

9. Kakoe u3 cyXIeHH1I BEpHO ISl 3JIEMEHTOB VA TpyIIIbI

A) obmrast popmya neTydyero BoopoaHoro coequHenns RH4

b) He 00pa3yroT JeTy4rx BOJOPOIHBIX COSAMHEHUN

B) 10 3aBepiieHus YHEPTETHUECKOTO YPOBHS HE XBATACT TPEX DIICKTPOHOB

10. Cpenu BemiectB, ykazanHbIX B psiny NHs, O,, HCI, SO,xonmudecTBO coeTuHEHMI ¢
KOBAJIEHTHOM HETIOJISIPHOM CBS3bI0 PABHO

A) Tpem

b) nBym

B) uetbipem

11. Xumuueckas cBsi3b B MOJIEKYJIaX 030HA U XJIOPU/IA KaJIbIUACOOTBETCTBEHHO:

A) KOBaJIeHTHas OJISIpHAst U NOHHAS

b) xoBasieHTHAs TOJIApHAs M KOBAJICHTHASI HETTOJIApHAs

B) xoBaneHTHas HENOJSPHAS U MOHHAS

IIpuMepHBIH TECTOBBIII KOHTPOJIb no pasgeay 4 «CrpoeHue M CBOICTBa
OpraHnYyecKuX BellecTB)
1.BemecTBO, cocTaB KOTOPOTO BBIpaKEH MoJieKyJsipHOW (opmynoit C;Hs oTHOcuTCs K
KJIaccy:
1) apensr
2) amKaHbl
3) asKeHbl
4) aIKUHBI
2.Ha3zanwue Bemiectsa, popmyna kotroporo: CH;-CH(CH;)-CH,-CH,-OH
1) 6yranon-2
2) neHTaHoA-2
3) 2-metunOyranon-4
4) 3-metunoOyranoi-1
3.BemecTBo, umeromiee popmyny CH,=CH, Ha3biBaeTcs:
1) Tomyon
2) aTHIIeH
3) rnunepuH
4) mponaHoJ
4. BemiecTB0o, Ha3BaHKE KOTOPOTO MPOMHOHOBAs KUCIIOTA, UMEET GOopMyITy:
1) C;HsOH
2) (CH3),NH
3) CH;-CH,-COOH
4) C;H,OH
5. lns ankaHOB XapaKkTepHA peaKIus:
1) mpucoenunenus H,
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Aucm 37

2) XJIOpUPOBAHUS HA CBETY

3) obecuBeunBanus pactBopa KMnO,

4) monuMepu3aIun

6. Metanon pearupyer c:

1) Hatpuem

2) BojIOM

3) BogopoaoM

4) MeTaHOM

7. YKCyCHasl KACIIOTa BCTYNAET B PEAKIIUIO C:

1) AgNO:s

2) NaCl

3) N32CO3

4) H,O

8. BepHbI 1 yTBEp)KICHHUS:

A. AMUHBI IPOSIBIISIOT OCHOBHBIE CBOMCTBA

b. AMMHOKHUCIIOTBI IPOSIBIISFOT TOJIBKO OCHOBHBIE CBOKCTBA
1) BepHO TOIBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a yTBEpKICHUS

4) HEBEPHO HU OJIHO W3 YTBEPKIACHUI

9. YpaBuenue xumnueckoi peaknuu C,He+Cl,—C,HsCI+HCI sBnsercs:
1) peakiueii 3ameleHus, MPOTEKAIOIIEH 10 pagluKaTbHOMY MEXaHU3MY

2) peakuueil mpucoeIMHeHNs, TPOTEKAOLIEH M0 PaJuKaIbHOMY MEXaHU3MY

3) peaKL{Heﬁ 3aMCIICHUA, npOTeKanmeﬁ 10 ”OHHOMY MCXaHU3MY
4) peaKLu/Ieﬁ IpUCOCAUHCHUA, HpOTeKaIOH_[eﬁ 110 HOHHOMY MCXaHU3MY

10. B peakmuio «cepeOpssHOro 3epkana» (C aMMHAuHBIM PAacTBOPOM OKcHIa cepelpa)

BCTYyMAET:
1) sTanon
2) riaroko3a
3) rmunepuH
4) kpaxmain

11. VYcraHoBuTe COOTBETCTBHME MEKIy HA3BaHMEM BeLIECTBA U KjaccoM (TpYIIIOif)
OpraHMYECKUX COECAUHEHMH, K KOTOPOMY(-0if) OHO MPUHAJIEKHUT.

HazBauue Bemiectsa

Kiacc oprannueckux coeuHEeHHI

A) CH;COOH

1) omHOATOMHBIE CITUPTHI

b) CH;-CH>-CH3

2) yrIIeBOJIbI

B) CH2:CH—CH2‘CH3

3) kapOOHOBBIC KHCIIOTHI

I') CH;-CH,-OH

4) apomMaTH4ecKue yriieBO10POIbI

5) HCMPCACIIBHBIC YTTICBOAOPOAbL

6) ipeeNbHbIE YIIIEBOAOPOIbI
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M ®EJEPAJILHOE TOCYJAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIbHOE CMK
_ YYPEXIEHWVE BBICIIIETO OBPA3OBAHVIS PTYTUC
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TYPU3MA " CEPBUICA»
Aucm 38

PrYTUC

12. B cxeme npeBpalieHui
1500°C  Caxr +Br,

CH4—>X1—>6€H3OJ’I—> Xz

BemiecTBaMu X U X, COOTBETCTBEHHO SIBJISIFOTCS:

1) anerunen

2) oTUIeH

3) 6pomOeH30I

4) xnopOeH3on

5) penon

6) IUKJIOTeKCaH

13. CxonbpKo JUTPOB BOAOpoAa morpedyercs ans odpazoBanust 10,2 r 3TuinoBOro crnupra

H3 aliCTaJIbACTUAd, CCJIM BBIXO MPOAYKTA PCAKIIUN COCTABJIACT 80%?

1) 6,2 n
2)3,1n
3)12,75 1
H112 7

4.2.2 OueHO4YHbIE CPEICTBA MPOMEKYTOUYHON ATTECTANMH MO JUCUUILINHE «XUMUSD»
[IpoMexxyTouHasi arrecTauusi MO JUCHMUIUIMHE «XHUMHS» MPOBOAUTCS B BUIEC HMTOrOBOM

KOHTPOJIbHOI padoTbl.KoHTponbHast paboTa BkitoyaeT 15 3agaHuil ¢ 1ByMsl THUIIaMU 3aJjaHUA:

1) pacueTHble 3a7jaHKsI U 3a]1a4M; 2) TECTOBBIE 3aJaHUSI.

B1-4
1.

[Tpumep BapraHTa KOHTPOJIBHOM pabOTHI.

3aJIaHUH PEITUTE 3aa4H:
Pemmre 3amauy: Paccumraiite maccy 34 -10” monexyn rugpoxcuaa nunka (Zn(OH)).
OTBET 3aIUIINATE C TOYHOCTHIO JIO LIEJIOT0 YHCIIA.

2. Omnpegenute Jjisi K30TOMA YUCIO MPOTOHOB, YUCJIO HEUTPOHOB U YUCJIO JIEKTPOHOB:
N3oTon Uuciao npoToOHOB Uuciao HEUTPOHOB Uucio 3JeKTpOHOB
SSAI.
3. Pacnionoxkure mnpeasiokeHHbIE BellecTBa B Ta0iWile B 3aBUCHMOCTH OT THIA
xuMudeckoi cesizu Bemecta: P,,CH,, P,Os, Ca,LiCl, MgS, Se, Pb
Bubl xumMuueckoil cBsizu
Nounas KoBanenTtHas KoBanentHas Mertanueckas
MOJIsIpHAs HEMOoJIsIpHas
4. Pemmre 3amauy: K pactBopy xnopuaa Hatpus maccoil 180 r ¢ maccoBoit noneit 4%

no0aBunu 25 T 310 ke conu. Berumcnute maccoByto noiio cosud (%)B MOTy4eHHOM
pacTBope.

B 3aganusx 5-14 Beioepure | npaBUIbHBINA OTBET:

S.

6.

Uucao sHEpPreTMYeCKMX YPOBHEH M YMCIO BAJCHTHBIX 3JEKTPOHOB COOTBETCTBEHHO
paBHBI y atoMa MbIbsika: A)4u5,b)4u6,B)5u5,1) 33 u 80

B pany xumuyeckux snemeHToB Rb-K-Na-Li  meramnuueckue cBoiicTBa:  A)
yBenuuuBarorcs; b) ymensmatrorcs; B) He m3mensrorcs; ') cHauana yBeTWYMBAIOTCH,
MOTOM YMEHBIIAIOTCS
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7. 3MyJ'ILCI/I}I — 9TO AUCICPCHAA CHCTCMA, 06pa3OBaHHa$I2 A) TBCPAbIM BCHICCTBOM H

razoM; b) nByMs pasnuuHbIMH XHAKOCTIMU; B) KuakocTeio u razom; [') )KHAKOCTBIO U
TBEP/bIM BEIIECTBOM.

8. AmIoTpomnHBIE COEAMHEHHUs yriepoja OTIMYaITCA JpYr OT Jpyra: A) KOJIUYECTBOM
aTOMOB B MouiekyjJe, b) kpucrammmyeckumu perierkamu, B) pasHbIM 4ucCIOM
3JIEKTPOHOB, ') YnCI0M HEUTPOHOB

9.BrIciyr0 CTeeHb OKUCIEHUS MapraHel] nposBiseT B coenuuenun: A) KMnO, bB) MnO,
B) Kle’lO4 F) MDSO4

10. Cunbhsrii snextponut 3710: A) HoS, B) Cu(OH),, B) AgCl, ') HNO;

11. Yto siBAsieTcs TIaBHBIM KOMIIOHEHTOM COOCTBEHHO MPUPOIHOTO ra3a: A) staH; b) meran;
B) 6yran; I') 6en3our; /]) nponan

12. VI3 npeanoXKeHHbIX MOJEKYISpHBIX Gopmyin BeiOepute popmyiny ankeHoB: A) C.H,, b)
C4Hs, B) CioHa, T') CiaHio, I) CsHs

13. 13 npeanoKeHHBIX CTPYKTYPHBIX (OopMyIT BeIOepHUTe (POPMYITY alIKHHOB:

14. Bribepute npaBuiibHOE Ha3BaHUE YTIIEBOJAOPOAA MO MEXKIYHAPOAHOW HOMEHKIAType: A)
S5-metunrekcen-1; b) 5,5-mumerwnmenten -1; B) 1,1-mumerunmnenten -4; ) 2-
METHUJITEKCEH -5

L7 4
A) CHa—CH= C/‘—C Vil . i R
CH 2, Cre — Ot — Cop ~ 5= Clg 3
.
BBI6epI/IT%g§ﬁ?)(bOpMYHH L . CH =

' I

5 )y — CMH— Cft — CH2L
b)CH_B e i
CHa CHa CH3
F) = C~ 5 =R
CHs CH o

B)CH, I C/{_,f,«(//f"f C/{’f5

CH ) C/H >
Kpurepun n noxasarejin OieHUBaHHA
i Tekymero KOHTpoJIst

IToxa3zarTenu oneHNBaHUA

Onenk
a

®opma
KOHTPOJIsI

Kpurepun onenuBanus

«5»

yCTHBIﬁ OTBET IIOJIHOTA " HpaBI/IJILHOCTb
OTBCTAa, CTCIICHb
OCO3HAHHOCTH,

MMOHMMAHHUS H3YYCHHOTO
MaTepuaia, 4YeTKOCTb U

IPaMOTHOCTh PEYH.

OTBET IOJHBIM W IPAaBUIBHBIN
Ha  OCHOBAaHMM  H3YYCHHBIX
TEOpU; MaTepuall H3JI0KEH B
OMpEeICIICHHON JIOTHYECKOU
[I0CJIEI0BATEIbHOCTH,
JUTEPATYPHBIM SA3BIKOM: OTBET
CaMOCTOSATEJIbHBIN.

«»

YCTHBIN OTBET MOJTHOTA W TIPABUIHLHOCTH
OTBETA, CTEIEHb

OCO3HAHHOCTH,

OTBET TMOJHBIA W TPaBWIbHBIN
Ha  OCHOBaHUU  HU3YUYEHHBIX
TEOpUI; MaTepuall H3JI0KEH B
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MIOHUMAHUSA M3YYEHHOIO | ONpE/IeNICHHON JIOTUYECKOU
Marepuana, YeTKOCTh H | MOCIEA0BATEIIBHOCTH, TIPH STOM
TPAaMOTHOCTh PEUHU. JIOTTYILIEHbI JIBE-TPHU
HECYILECTBEHHBIE OIIINOKH,
UCIIPaBIIEHHBIC MO TPEOOBAHUIO
YVUUTEIIA.
«3» YCTHBIN OTBET MOJIHOTA W NPABWIBHOCTH | OTBET MOJIHBIM, HO TpPU ITOM
OTBETA, CTEIEHb | JOMyIleHa CyIIECTBEHHAs
OCO3HAHHOCTH, OIIHMOKA, WIIN HETIOJIHBIN,
MOHUMaHUA U3YYEHHOTO | HECBSI3HBIM.
Marepuaia, YeTKOCTb H
rPaMOTHOCTb PEYH.
«2» YCTHBIN OTBET MOJIHOTA U MPAaBWIBHOCTD | MPHU OTBETE OOHaAPYXKEHO
OTBETA, CTCIECHb | HETIOHUMAaHUE y4amnmmcs
OCO3HaHHOCTH, OCHOBHOT'O co/iepKaHus
MOHUMAHUS M3YYCHHOro | yueOHOro  Marepuana  WiIu
Marepuana, YETKOCTb MU | JIOMYIIECHbI CyIlIECTBEHHBIC
rpaMOTHOCTb PEYH. OIIMOKH, KOTOPBIC YUaITUHCS HE
cMor UCIIPaBUTh npu
HAaBOJISIIIMX BOMPOCAX YUUTEIIS.
Ouenk | ®opma Kpurepuu ouenuBanus | [loka3aresu oneHnBaHUA
a KOHTPOJIsI
«5» MpaKkTUYecKas MOJIHOTA ¥ TIPABUIHHOCTH
pabora, BBITIOJTHEHHSI paOOTHI paboTa BHITTOJIHEHA ITOJTHOCTHIO U
nmabopaTopHas MPaBUJILHO; C/I€JIAHbI MIPABUIIbHBIC
pabota BBIBO/IbI.
«4» MpaKkTUYecKas MOJIHOTA U TIPABHJIHLHOCTD
pabora, BBITIOJTHEHHSI paOOTHI paboTa BBITIOJIHEHA MPABHIILHO C
nabopatopHas Y4€TOM 2-3 HECYIECTBEHHBIX
pabota OIMOOK, UCTTPABICHHBIX
CaMOCTOSITEJIBHO 10 TPeOOBAHUIO
MIperoaBaTesl.
«3» MpaKkTUYecKas MOJIHOTA U TIPABWJIBHOCTD
pabora, BBITIOJTHEHHSI paOOTHI paboTa BHITTOJTHEHA MPABWIIBHO HE
naboparopHas MEHEeEe YeM Ha MOJIOBUHY WU
pabora JIOTYIIIeHA CYIIECTBEHHAs OIMOKa
«2» MpaKkTUYecKas MOJIHOTA U MPABWIHHOCTD
pabora, BBITIOJTHEHHSI paOOTHI JOTYIIEHbI 1Be (1 Oosee)
naboparopHas CYIIECTBEHHBIC OIMINOKHU B XOJIE
pabota paboThI, KOTOPBIE O0YUYAIOIIHUICS HE
MO>KET UCIPABUTH JIaXKe IO
TpEOOBAHMIO MTPEIO1ABATEII.
Ouenk | ®opMa KOHTPOJISA Kpurepuu oueHuBanus IMoxa3zarenu
a OLleHUBAHMS
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«5» TECTOBOE 3aJ]aHuE MPaBUIBHOCTH OTBETA
86-100% mpaBMIIbHBIX
OTBETOB Ha BOMPOCHI
«4» TECTOBOE 3aJ]aHNe MPaBUILHOCTH OTBETA
71-85% npaBUIIBHBIX
OTBETOB Ha BOMPOCHI
«3» TECTOBOE 3aJ]aHHe MPaBUILHOCTh OTBETA
51-70% npaBuIbHBIX
OTBETOB Ha BOMPOCHI
«2» TECTOBOE 3aJIaHUe MPaBUILHOCTH OTBETA
0-50% npaBuIBHBIX
OTBETOB Ha BOIPOCHI
3amuTa KeiicoB: MpeACTABJIEHUE Pe3Y/IbTATOB PellieHUsI KelCoB.
Kputepuu onieHHBaHUS YCTHOTO COOOIICHUSI:
Kputepun Bajbl
OuCHHBATIH 1 6aaa 2 das1a 3 0a1a
1. CootBercTBHE coJiep>KaHue T0KJIaa coJiep>KaHue coJiep>kaHue T0KJIaa
COJIepXaHUs JOKJIaAa | JHIIb YACTUIHO JOKJIaaa, 3a COOTBETCTBYET
3asBIIEHHOW TeMe COOTBETCTBYET UCKITIOYCHHEM 3asIBJICHHOI TeMe U B
3as1BJICHHOU TemMe OT/EJIbHBIX MOJHON Mepe eé
MOMEHTOB, packpbiBaeT
COOTBETCTBYET

3asIBIICHHOI TeMe U
B MOJIHOW Mepe €€

pacKpbIBaeT
2. CreneHb packpbITa MaJasl 4acTb TEMa pacKphITa TEMa pacKphITa
PacKpBITUS TEMBI TEMBI; TIOUCK XOpOILI0, HO HE B HOJTHOCTBIO;
MHPOPMALIMU MPOBEAEH | MMOJHOM 00BEME; IIPEJICTaBJICH
ITIOBEPXHOCTHO; B nH(popManuu 000CHOBaHHBII 00bEM
U3JI0)KEHUU MaTepuana | IpeaCTaBICHO uHpOpMaLUY;
OTCYTCTBYET JIOTHKA, HEI0CTaTOYHO; B U3J10)KEHUE MaTepuana

JOCTYITHOCTh

OTIENBHBIX CIIy4asxX | JOTMYHO, JOCTYITHO
HapyIleHa JIOTHKA B
U3JI0KEHUU
MaTepuaia, He
COBCEM JIOCTYITHO

3.YMeHue 10CcTyIHo
¥ TTOHATHO TIepeaTh
coJIepKaHHe J0KJIana
B BHJIC ITPE3CHTALIUH

W3 IPEACTaBICHHOM
MIPE3EHTALIMHA HE COBCEM
IIOHsATHA TEMaTHUKa
HCCIeA0BaHUs, 1€TAN
HE PaCKPBITHI

Ha OCHOBE Ha OCHOBE
MpeICTaBJICHHON MpeCTaBICHHOMN
MpEe3eHTalUN MpEe3eHTalUN
dbopmupyercs dbopMupyercs moaHoe
oOImiee MOHUMaHUE | TOHUMAaHUE TEMATHKH
TEMaTHKU UCCJIEIOBaHMUS,
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HCCICA0BaHUA, HO PACKPBITHI ACTATIA
HEC sACHBI AC€TaJIN
Kpurepuu onieHMBaHus NPE3CHTALNHN:
Kpurepun Bbanabl
OlICHUBAHUA
0 1 2
II0JIHOTA uHpOopManus, uHpopManus, IIpe3EHTALNS
HCII0JIb30BaHUA HCIIOJIb3yEMas B npeacTaBJICHHAA B COJACPIKUT ITOJIHYIO
yueOHOro MaTepuaa Mpe3eHTAIlNH, HE Npe3CHTalNH, H YETKYIO
OTHOCHUTHLCA K TEME OTHOCHUTCS K TEME, I/IH(l)OpMaHI/IIO,
HO HEAOCTATOYHO AOCTAaTOYHYIO IJIA
MTOJTHO PacKphIBaloOT | popMupoBaHuUs

€C COACpIKaHuC

NpeaACTaBJICHUSA O
TEMEC

JIOTHKA
W3JI0)KEHUSIMAaTepHraia
B COOTBETCTBHU C
IUIAHOM M TEMOH
3aJaHus

Marepuall
MpE3EHTANN HE
COOTBETCTBYET TEME,
IJIaHa HET

Marepuai
MPE3CHTAlNN
YaCTUYHO
COOTBETCTBYET TEME
3a/1aHusl, IU1aH
IIOCTPOEH HE TOYHO

Marepuail,
IIPUBEJICHHBIN B
IIPE3EHTALUN
IIOJIHOCTBIO
COOTBETCTBYIOT
TEME 3a/1aHUs U
COCTABJICHHOMY
IUTaHy

TEPMHHOJIOTHYECKAs 1
opdorpadudeckas
PaMOTHOCTh

B IIPE3CHTAINH
MPUCYTCTBYIOT
opdorpadudeckue
omuOKHU, HE BCE
TEPMUHBI IPUMECHCHBI
0 CYIIECTBY

B MIpEe3EHTAINH
MPUCYTCTBYIOT

opdorpaduueckue
OLIMOKY, TEPMUHBI
MIPUMEHEHBI BEPHO

B MIpe3EHTAINH
OTCYTCTBYIOT
opdorpaduueckue
OLIMOKY, TEPMUHBI
MIPUMEHEHBI BEPHO

aKKypaTHOCTb U
OpPUTHHATLHOCTH
MTOCTPOCHHUS

pe3eHTAIHS
noctpoeHa 6e3 yuera
KOMITO3UIIHH
clIaimoB, 0e3
COOIIOIEHUS
TpeboBaHU K
mpudTam u
LIBETOBOMY
0hOpMIICHHUIO

Mpe3CHTAIHS
MOCTPOEHA C
y4eTOM TpeOOBaHUH
K 0 OpMIICHHIO, HO
HET EJMHOTO
odopmiteHus
CJIaliIoB

IIpe3eHTaLHs
MOCTPOEHA B
MIOJTHOM
COOTBETCTBUH C
TpeOOBaHUAMU
oopmienus,
UCIOJIb30BaH
OpUTMHAJIbHBIN
MOJXOJ K
oopmienuto
CIIalIOB

IIkana nepeBoaa 60aJ1710B B 0TMETKY

17-15 Gasios - «5»
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14 - 9 6annoB - «4»
8-6 6am1oB -«3»
Menee 6 6a/U10B U OTCYTCTBUE PaOOTHI - «2

JJ1s1 IpOMEKYyTOYHOM aTTecTaluu

1 u 4 3aganue — mo 3 O0aia, 2 u 3 3aganme — mo 2 Oamuaa, 5- 15 3aganme — 1
oannllonyyennpieoOyydaronuMes Oa/ulbl 32 BBIOJHEHME BCeX 3aJaHUM  CyMMHPYIOTCS.
CyMMapHbIil 6ajuT epeBOAUTCS B OTMETKY O MATHOATUIBHON IIKale ¢ Y4ETOM PEKOMEHyeMOn
LIKaJIbl IEPEeBOJA:

Ounenk | @opMa KOHTPOJIS Kpurepun oneHuBanus IToxa3artenn
a OLICHUBAHHSA
«5» Konrponbnas padora [IPaBWIbHOCTb OTBETA

18-21 Gann
«4» Konrponsnas padora IPaBWJIBHOCTh OTBETA

14-17 6amnoB
«3» Konrponsnas padora IIPAaBWJIBHOCTH OTBETA

10 -13 6amioB
«2» Konrponsnas padora IIPaBUIILHOCTb OTBETA

12 GaiutoB U MeHee

5.YCJOBUSA PEAJIM3ALUU ITPOTI'PAMMBI TIUCHUIIJIMHBI

5.1.na peanu3any NporpaMMbl Y4eOHON TUCHMIUIMHBI JOJDKHBI OBITH MPEIYyCMOTPEHbI
CJIEIYIOLINE CIeHalbHbIE TOMEIICHHUS:

Jnis peanmzaiiuil porpamMMbl JTUCHUIUIMHBI JOJDKHBI OBITh MPEAYCMOTPEHBI CIIEAYIOIINE

CIEIUAllbHbIE TOMEIICHUs: Yy4eOHBbIH KaOMHET XUMHUM W/HIM Y4eOHOH XHUMHUYECKOM
n1abopaTopuu.

ObopynoBanue  y4eOHOro kabuHeTa (HarJasiaHbIe nocoous): HaOOpBI
[IAPOCTEPKHEBBIX MOJIENIEH MOJIEKYJ, MOJIEIH KPUCTAJUIMYECKUX PEIIETOK, KOJIEKIIUH MPOCTHIX
U CJIOKHBIX BEIIECTB W/WJIM KOJUIEKIIUU TOJIMMEPOB; KOJUICKIIUS TOPHBIX TOPOJ U MHHEPAJIOB,
tabmuia Meneneesa, yueOHble GpuiabMbl, IU(poBbie 00pa30BaTENbHBIC PECYPCHI.

TexHuyeckue cpeacrBa 00y4YeHHUsi: KOMITBIOTEp C YCTPONCTBAMH BOCIIPOU3BEICHUS
3ByKa, MPUHTEP, MYJIbTUMEAHA-TIPOSKTOP C OSKPaHOM, MYJIbTHMEIUHHAs JOCKa, YKa3Ka-
IIPE3EHTEP AJIs IPE3CHTALNM.

Oo6opynoBanue J1abopaTopum U padboyux MecT JadOpaTOpuM: MEH3YPKH, MUIMECTKU-
KaIeJIbHHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYITbI, TPEIMETHBIC W TOKPOBHBIC CTEKJIA, IIAHIICTHI
JUTSL KamelbHBIX pPeaKIui, (QUIbTpoBalIbHAs Oymara, MPOMBIBAJIKH, CTEKJISSHHBIC MPOOWPKH,
pe3uHOBBIE MPOOKH, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKJSHHBIC IaJOYKH, IITATUBBI IS
MPOOUPOK; MEPHBIE LHJINHAPHI, BOPOHKH CTEKJISTHHbIE, BOPOHKU JI€TUTENbHbIEC [IUINHAPUYECKUE
(50-100 mur), ctynku ¢ mecTUKoM, (Gap@opoBbIe YalllKu, TUHIETHI, GUILTPHl OyMakHbIC, BaTa,
MapJiis, 4YacoBbI€ CTEKJA, SJEKTPOIUIMTKH, JaOOpaTOpHbIE IITATUBBL, CHUPTOBBIE TOPENIKH,
CIIUYKH, TpUOOp Ui MONTydeHHs Ta30B (WM MpoOHMpKa ¢ ra300TBOJHON TPYOKOI), Iepikarenu
JUTSL IPOOUPOK, CKIISIHKH ISl XPaHEHUS PEaKTUBOB, pa3laTOYHBIEC JOTKH; XUMUUYECKHE CTAKaHbI
(50, 100 u 200 mu1); mmaTenay; MUHIETHI; TUTEIbHBIC HIUIIIBI; CEKYHAOMEDHI (TaliMephl), MEpHBIE
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npooupku (Ha 10-20 M) u mepnbie komObl (25, 50, 100 u 200 mu), BoasHas OaHs (wiu
TEPMOCTAT), CTEKJISHHBbIC TMAaJOYKW; KOHWYECKHe KOObl ansi TuTtpoBanus (50 m 100 wmn);
WHAMKATOpHBIE TIOJIOCKKM JUIs omnpeaeneHus pH u cranpgapTHas WHAMKATOpHAas IIKala;
YHHMBEpCaJIbHBIN HHAUKATOD; nunetku Ha 1, 10, 50 M (unu gozatopsl Ha 1, 5 u 10 M), 6r0peTku
JUIS TUTPOBaHMS, MeAUIUHCKUE mmpHibl Ha 100—150 M, nabopaTopHble W/WIN aHAIUTHYECKUE
Bechl, pH-MeTpbl, cymmibHbIN mKad, u 1p. 1adopatopHoe 000py10BaHHUE.

6.UndopmanmonHoe odecredeHue peaau3anun NPporpamMmmbl

Jns peanuzanuMu OporpaMMbl  OMOIHOTEUHBIH (OHJ 00pa3oBaTEIbHON OpraHU3aIUU
YKOMIUICKTOBAH II€YaTHBIMH W/WJIM DJICKTPOHHBIC 00pa3oBaTelbHbIE M HH(MOPMALMOHHEIE
pecypchl, peKOMEHIOBaHHBIE Ul HCIIOIB30BaHMA B 00pa30BaTENbHOM IpOIECCEe, HE CTapile
ISITH JIET C MOMEHTA U3aHUsL.

6.1. OcHoBHEIE U31aHUSA

1. AxmenoBa, T. . Xumus : yue6HOoe mocobmue / T. . Axmenosa. - Mocksa : MOIT
PI'VII, 2023. - 192 c. - ISBN 978-5-00209-042-6. - Texkct : anextponnbiii. - URL:
https://znanium.ru/catalog/product/2137492 (mara oGpamenus: 10.06.2026). — Pexum

JIOCTYyTIA: TI0 TIOJIITUCKE.
2. HNemuna, O. B. Xumus : yue6Hoe mocodbue / O.B. Jlemuna, U.U. T'omoBHeBa. —
Mocksa : UHOPA-M, 2024. — 257 c¢. — (Beicmiee obpazoBanue). - ISBN 978-5-16-
018999-4. - Tekcr : anexTponnbiii. - URL: https://znanium.com/catalog/product/208263 1
(mata obpamenus: 10.06.2026). — Pexxum ocTyma: mo moamnucke.

6.2. OcHOBHBIC YJIEKTPOHHbIC U3IAHUS
1. hvsh.ru — XXypnan «Xumus B mkosey.

2. https://postnauka.ru/themes/chemistry — nexkuum no xumun Ha caite IlocTHayka.

http://gotourl.ru/4780 (http://elementy.ru/)Hay4HO-ONMYyIApHBIA MPOEKT «JIEMEHTHI OOJBIION

Hayku» (pusuka, XuMusi, MaTeMaTHKa, aCTPOHOMUS, HAYKU O JKU3HM, Hayku o 3emie). HoBocTtu
HAyKH, KHUTY, HAYYHO-TIOMYJISIPHBIE CTAaThH, JIEKIIUHU, SHIUKIIOTEINH.
3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuyHo-nionyJisipHOro *)ypHana «llotenuuam». XKypuan uzgaérca ¢ 2005 r., ¢ 2011 r. —
pasaen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CailT Hay4YHO-TIOMYJIIPHOTO JKypHaja « XUMHs U Ku3HbY. KypHai uzgaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKppITast 3NEKTPOHHAsA OMONMMoTeKa XuMudeckoro nmopraina «Chemnety, cogepxut ydeOHbIC U
MH(POPMALIMOHHBIE MaTepHUallbl IS IIKOJIBHUKOB U yuuTesiel. B Helt MOXKHO HallTH y4eOHHMKH 110
oOmield 1 HEOPraHMYECKOW XMMHUHM, OPTaHMYECKOW XMMHHU, MYJIbTUMEIMaMaTepHalibl, a TaKKe
3aJa4l XMMMYECKHX OJIMMIIMAJ C DPELIECHUSAMH, 3aJadd BCTYIUTEIBHBIX 3K3aMEHOB UL
aOUTypHUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
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WNudopmannonHnple MaTtepuaibl 00 onumnuagax: MOCKOBCKOH TropoJickoil, Bcepoccuiickoit,
MenneneeBckoil, MexynapoaHoil. [IpuBeaeHsl 3ajaun TEOPETUUECKUX U AKCIIEPUMEHTAIBHBIX
TYpOB, HOJPOOHBIE PELICHHUs, CIIUCKU U PoTorpaduu nodeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema JWCTAHIIMOHHOTO OOYYCHWsI, HANpaBICHHAsS B TIEPBYIO OYepeah Ha IMOATOTOBKY K
OJIMMITHAIAM BCEX YPOBHEH — OT MIKOJNBHBIX 10 MexayHapoaHoi. CallT COOep>KUT OTpOMHOE
KOJIMYECTBO 3ajad, CTPYNIIHPOBAHHBIX Kak II0 TeMaM, TaK W 1O onmMmmuagam. [lo Bcem
OCHOBHBIM pasliellaM XUMHUHU TPUBEAEH TEOPETUYECKUH MaTepuan U pa3oOpaHbl pelIeHUs
THIIOBBIX 3aad.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo HaHoTexHONorusM. OCHOBHas IIelib — pa3BUTHE O0Opa3oBaHus B 00JNacTH

HAHOTEXHOJIOTUH U MMOoArOoTOBKA K MHTCPHCT-OJIUMITHAAC 110 HAHOTCXHOJIOTUAM.
9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cmpaBouHas uHpoOpMalnus O XUMHUYECKUMX OJEMEHTaX W HUX CBoOiicTBax (Ha
AHTJIUHACKOM SI3BbIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/)

PyCCKOA3BIUHBIN CAUT O CBOMCTBAX XMMUYECKUX DJIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuii caiiT OHJIaifH-00pa30BaHus, COJAEPKUT MHOTO MHTEPECHBIX 00pa30BaTEIbHBIX
KypCOB U BHUJCOJEKUUHN AJI NIKOJBHUKOB, CTYJI€HTOB U yuuTene. ECTh HECKOIBKO KypcOB IO

XUMHHU.
12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiit ChemicalAbstractService — camblii aBTOPUTETHBI B MUpPE XMUMHUU WH(POPMAIMOHHBIHN
HHTEpHET-pecypc (CalT MIaTHBIN).

13.  http://www.organic-chemistry.org/

[TopTan no opraHnYeCcKOl XMMUU HA AHTJIMMCKOM A3bIKE.

14.  http://www.xumuk.ru

CaiiT 0 XuMuU: KJIacCCUUeCKHe YU4eOHUKH, CIIPABOYHUKH, SHIIMKIONEANN, TOUCK OPTraHUYECKUX U
HEOPraHWYECKHUX PEaKLUH, COCTaBICHUE YPABHEHUM PEaKIUil.

15.  http://orgchemlab.com/

CaiiT, MOCBAIIEHHBIN TPAKTHUECKOM paboTe B 1abopaTopuu
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