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1.0BIIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI TV CIHUILIVHBI
XUMUA

1.1 MecTo AUCHMIJIMHBI B CTPYKTYpPe OCHOBHOIi 00pa30BaTe/IbHON NMPOrpaMMbI:

YueOHasi TUCHUIUIMHA «XUMUS» SBISETCS 00s13aTEIbHON YacThio 00111e00pa30BaTeIbHOTO
IUKJIa OCHOBHOW MpOo()eCCHOHANBbHOW 00pa30BaTENbHOM MPOrpaMMBbl IO  CIIEHUAIBHOCTH
38.02.01 DxoHOMUKA U OYXTAITEPCKHUI YUeT (110 OTpaCIsiM)

Pabowas mporpamma AMCHMIUIMHBI pa3pabotana B coorBercTBUM ¢ PI'OC cpemnero
obmero o6pazoanuss ¢ ydyerom ®I'OC CIIO mo cnenumansHoctu 38.02.01 DxoHOMHKA U
Oyxraiatepckuil yuer (110 oTpacism).

Jucnunnuna HanpasieHa Ha ¢popmupoBanne OK no cnenmnanbHOCTH:

Koo Haumenoeanue komnemenyuu
KomMnemenyuu
OK-01 BreiOupare cmocoObl  pemieHust 3amad  npopecCHOHATBHON IeSTEILHOCTH
MPUMEHHUTEIHHO K Pa3JIMUYHBIM KOHTEKCTaM;
OK-07 CozeiicTBOBaTh COXPAHCHUIO OKPYXKAIOIICH Cpelbl, PecypcocOepexeHHUIO,
OPUMEHSTh 3HAaHUS 00 W3MEHEHHWH KIMMaTa, MPUHIMIBI OepeKIUBOTO
MIPOU3BOJICTBA, YD PEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CHTYAIHSIX

1.2. Heaun u miianupyemMble pe3y/ibTaTbl 0CBOCHHUS TUCHUTIINHBI:

Lenu AMCHUIUIMHBL:

®opMupoBaHUE y CTYACHTOB IIPEICTABICHHS O XUMUUECKON COCTaBIISIONIEH €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpa KaK OCHOBBI MPUHSITHUS PELICHUN B )KU3HEHHBIX M IPOU3BOJACTBEHHBIX
CUTYallUsX, OTBETCTBEHHOI'O MTOBE/ICHUS B IPUPOJHOM cpeie.

1.3 Ilnanupyemble pe3y/jbTAaThbl OCBOEHHUsI 0011e00pa30BaATENbHOI AUCHUILINHBI B
coorBercTBHHu ¢ PI'OC COO
OO0mue (IMYHOCTHBIE H MeTANPeIMeTHbIE) Pe3yabTAThI:

B yacTu Tpy10BOro BOCIIMTAHUS:

- TOTOBHOCTb K TPY/y, OCO3HAHKE LIEHHOCTU MacTepCTBa, TPY10J1t00ue;

- TOTOBHOCTb K AaKTMBHOW J€ATEIBHOCTU TEXHOJOTMYECKOH M COLMAIBHOW HalpaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATh U CAMOCTOSITEJIBHO  BBIMOJHATH — TaKylo
NesITebHOCTD;

- HHTEpEC K pa3INdHbIM chepam npopeccuoHaIbHON JesITENbHOCTH,

OBJajieHHe YHUBEPCAIbLHBIMH Y4eOHBIMM MO3HABATEIbHBIMH /1CHCTBUSIMM:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

- CaMOCTOSATENIbHO (OopMynHpoBaTh W aKTyaJM3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIUBAaTh CYIIECTBEHHBIH NMPHU3HAK WM OCHOBAHHUS ISl CPaBHEHMs, KiIacCU(UKAIUH U
00001IeHNS;

- OTIPENIENSATh LENU AeATENIbHOCTH, 3a/1aBaTh apaMeTphl U KPUTEPUU UX JOCTHKECHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX;

- BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLIEHUBAaTh COOTBETCTBUE pE3YNbTATOB LEJM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

- pa3BUBaTh KpPEAaTHBHOE MBIIIUIEHHUE MTPH PELICHUN )KU3HEHHBIX MTPO0IIeM
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0) 6a30BBIC UCCIICIOBATEIILCKHUE JCHCTBYS:

- BIIQJICTh HABBIKAMU Y4YEOHO-HCCIIEIOBATEIBCKON W TPOCKTHOH JEATEIIbHOCTH, HaBBIKAMU
pa3perieHus mpoodieM;

- BBISIBJIATH IPUYMHHO-CIICJICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a/1a4y, BHIJIBUTATh TUTIOTE3Y €€
pelIeHHs, HaXOAUTh apIyMEHTHI [T 10Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 33/1aBaTh apaMeTphl
U KPUTEPUU PEIICHUS;

- QaHAJIM3UPOBATD MOIYUYCHHBIC B XOJI¢ PELICHHS 33/1a4H PE3yJIbTaThl, KPUTUYECKH OLEHUBATD UX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

- YMETh IEPEHOCUTDH 3HAHUS B MIO3HABATEIHHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;
- YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTeH;

- BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE TOAXO0/IbI ¥ PEIICHMUS,;

- CIOCOOHOCTH WX MCIIOJIb30BaHMSI B TO3HABATEIBHOM U COIUAILHON TIPAKTHKE

B 00/1acTH EHHOCTH HAYYHOTO MO3HAHMSA:

- ¢(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAayKd M OOIIECTBCHHOW NPAKTUKH, OCHOBAHHOTO Ha JHAJOre KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTA B MOJHUKYIHTYPHOM MHUDE;

- COBEpIICHCTBOBAHKME SI3bIKOBOH M YUTATEIBCKON KYJIBTYphl KaK CpPEICTBa B3aHMMOJICHUCTBUS
MEXY JIIOJIbMU M TTO3HAHUS MHPA;

- OCO3HaHHWE IIEHHOCTH HAYyYHOU JCSTEIbHOCTH, TOTOBHOCTh OCYILIECTBIIATh NPOCKTHYIO H
UCCIIEIOBATEIIBCKYIO JeSITEIbHOCTh HHANBHIyaTbHO U B TPYIIIIE;

OBJiaieHNe YHUBEPCAJIbLHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH:

B) pabota ¢ napopmarmeii:

- BJIAJICTh HaBBIKAMU IOJIyUYEHUS] WHPOPMAIIMU M3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO
OCYIIECTBIISITh TIOMCK, aHAIN3, CUCTEMATH3AIMI0O U MHTEPIPETANNI0 WHPOPMALUU Pa3THIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

- CO03/1aBaTh TEKCTHl B PAa3JIMYHBIX (hopMaTax C y4eTOM Ha3HAYCHHS WHPOPMALUU H IEIEBOM
ayJUTOpUH, BBIOMpAst ONTUMAIbHYIO (OPMY MPEICTaBIECHUS U BU3YyalIU3alluy;

- OIICHHMBATh JOCTOBEPHOCTH, JETUTHMHOCTH WH(OPMALMH, €€ COOTBETCTBHUE IPABOBBIM U
MOpaJIbHO-ITUYECKUM HOpMaM;

- WCTOJB30BATh CpPEACTBA MH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA B PEHICHUU
KOTHUTHBHBIX, KOMMYHMKATUBHBIX M OpPraHU3alMOHHBIX 3aJ1ad C coOdIoieHueM TpeOoBaHUM
DPrOHOMHUKH, TEXHUKH O€30MacCHOCTH, TUTUEHBI, PECypcocOepekeHNs, TPABOBBIX U ITUYECKHUX
HOPM, HOpM MH(OPMAIIMOHHON 0€30I1aCHOCTH;

- BJIQJICTh HABBIKAMHU PACIIO3HABAHMS M 3aIIUTHI HHPOPMALHU, HTHPOPMAITMOHHON 0€30macHOCTH
JUYHOCTH;

- TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSITEIFHOCTH M CaMOOTIPEICIICHUIO;

-OBJIaJICHHE HaBBIKAMHU y4eOHO-MCCIIEI0BATENbCKOM, MPOSKTHOM U COLMAILHON JAESITENbHOCTH;
OBJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

0) coBMeCTHas JIeSITCIIbHOCTD:

- MOHUMATh U UCTIONb30BaTh MPEHMYIIECTBA KOMAH/IHOW U HHIMBHUIYaIbHON pabOTHI;

- IPUHUMATh L€ COBMECTHOU NESTEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JAECUCTBUS
[0 €€ JOCTHKEHHIO: COCTABJIATh IUIaH JACHCTBUM, paclpeneisTh pOJIM C YYETOM MHEHUH
YYaCTHHUKOB 00CYX/1aTh pe3yJbTaThl COBMECTHOM paboOTHI;

- KOOpIWHHPOBATH W BBINOJHATH pabOTy B YCIOBUSAX pEATBHOTO, BHUPTYaIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

- OCYHIIECTBJISITh IMO3UTHBHOE CTPATETHUECKOE MOBEICHUE B PA3IIUYHBIX CHUTYAIHSX, TPOSBIISATH
TBOPYECTBO U BOOOpakeHUE, ObITH MHUITMATHBHBIM

OsJiaieHne YHUBEPCAJIBLHBIMH PeryJissTUBHBIMH e CTBHSIMU:
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T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX JIFOAEH IPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YeJIOBEKa;

B o0Js1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHUS:

- copMHpPOBAHHOCTh  SKOJOTMYECKONW KYJIbTYpbl, IOHUMAHUE BIMSHHUS  COLUAIBHO-
HPKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHME HIPHUPOJHOM M COLHMAIbHOW Cpeibl, OCO3HAHUE
[J100abHOTO XapaKTepa IKOJIOTUYECKUX MpoOiIeM;

- IUTAHUPOBAHUE U OCYLIECTBIICHUE JICWCTBUI B OKPYKAIOLIEH CpElle HA OCHOBE 3HAHUA LEel
YCTOMUYMBOIO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEMPUATHUE ICUCTBUI, IPUHOCSIINX BPE] OKPYKAOUIEH CPEE;

- YMEHHE POrHO3UPOBATh HEOJIArONPHUATHBIC KOJOTHUYECKHE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPALLATh UX;

- paclIMpeHHE OMbITA JAEITEIbHOCTU IKOJIOTUYECKON HAIIPaBIEHHOCTH;

- OBJIaJICHUE HaBBIKAMH Y4€OHO-HUCCIEI0BATEIbCKON, TPOSKTHOM U COLIMATTBHOM e TEIIbHOCTH.

JucuunimHapHbie (IpeAMeTHbIe) pe3y/IbTaThl 00y4eHHs:

- BJIAJIETh CUCTEMOM XMUMMUYECKHUX 3HAHUMN, KOTOpas BKJIIOYAET: OCHOBOIOJArarolUe MOHATHUS
(XMMHUYECKHUIl JIEMEHT, aToOM, 3JICKTPOHHAss 000J09YKa atoMa, S-, p-, 0-3J1eKTpOHHbIE OpOUTAITH
aTOMOB, HOH, MOJEKYJia, BaJ€HTHOCTb, JJIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHCIEHUS,
XUMHYECKasi CBS3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA 00bEeM, YIJIEPOJIHBIM CKEleT,
(GyHKIMOHAJIbHAS TpyIIa, pajauKal, U30MEpHUs, U30MEpPbI, TOMOJOTUYECKUN psia, TOMOJIOTH,
YIIEBOIOPOAbI, KHCIOPO- U a30TCOJEpIKAIINE COSIUHEHNUSI, OUOJIOrMUECKU aKTHBHBIE BEIIECTBA
(yrneBoapl, KUpbl, O€IKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE
COCIMHEHUS, KPUCTAIMYECKasl pelIeTKa, THUMbl XUMHYECKUX peakuuil (OKUCIUTENbHO-
BOCCTAHOBUTENbHbIE, 53K30-M D3HIOTEPMHYECKHME, pEakIUd HOHHOro oOMeHa), pacTBOp,
AIIEKTPOJINTHI, HEDJIEKTPOJINTHI, JNEKTPOJINTUYECKAS JUCCOLAALus, OKHCJINTEb,
BOCCTAaHOBUTEIb, CKOPOCTh XUMHUYECKON peaKIMM, XUMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopust XMMHMUYECKOTO CTpOEHHUsi opraHuueckux BemectB A.M. byrmiepoBa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoandeckuidi 3akoH J[.MI. MeHneneeBa, 3akoH
COXpPaHEHMsI Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH SI3bIK XUMHUH, (DAKTOJIOTHYECKUE
CBEJICHMSI O CBOICTBaX, COCTaBe, IOJYyYE€HUU U O€30MaCHOM HCHOIb30BAaHUM Ba)KHEHIINX
HEOPraHMYECKUX U OPraHMUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOH JIeATETbHOCTH YelIOBEKa,

- YMEThb BBISBIATh XapaKTepHbIE NMPU3HAKU M B3aWMOCBS3b M3YyYEHHBIX MOHITUNA, MPUMEHSThH
COOTBETCTBYIOIIME MOHATHS IIPU ONHCAHWM CTPOCHHUS M CBOWCTB HEOPraHMYECKHX U
OpraHMYECKUX BELIECTB M MX MPEBpAIICHUI; BBIABIATH B3aUMOCBS3b XMMHMUECKHUX 3HAHHUH C
MOHSTUSMU U IIPEJICTABICHUSMH IPYTUX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- YMeThb HCIIOJIb30BaTh HAMMEHOBAaHUS XUMHUYECKHX COEIMHEHUN MEXIYHapOJHOIO COH3a
TEOPETUYECKON U MPUKIIAJAHON XUMHUH U TPUBHAIIbHBIE HAa3BAHUS BAXHEHUIIMX BEIIECTB (ITUJICH,
aleTUJIeH, TJIUIepuH, (QeHon, Qopmanpierun, yKCycHas KHCIIOTa, TJIMLWH, YrapHBIA ras,
YIJIEKUCTIBIN Ta3, aMMMaK, TallleHas W3BECTh, HETallleHas W3BECTh, NMUTHEBas cO/la U JIPYTHX),
COCTaBIATh (POPMYJIBI HEOPraHUYECKHMX M OPraHUYECKUX BEIIECTB, YPaBHEHHS XHUMHUYECKUX
peakuuid, OOBACHATh UX CMBICH; MOATBEPKAATh XapaKTEPHbIE XMMHUYECKHE CBONCTBA BEIIECTB
COOTBETCTBYIOIIMMHU AKCIIEPUMEHTAMHU U 3aIIUCSMU YPaBHEHUN XUMUYECKUX PEAKIIHii;

- YMETb YCTAaHABJIMBATh IPUHAMJIEKHOCTb H3YUYEHHBIX HEOPraHWYECKMX M OPraHUYECKUX
BEIIECTB K OMNpEJEICHHbIM KJlaccaM M TpyINIaM COEJUHEHHH, XapaKTepu3OBaTh UX COCTaB U
Ba)XHEHIINE CBOMCTBA; ONpEAETATh BUIbl XUMHUECKUX CBsi3ed (KOBaJIGHTHAs, HOHHas,
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METaJUIn4eCcKasi, BOJOPOIHAS), TUIIBl KPUCTAUTMUYECKUX PEIIETOK BEIIECTB; KIACCH(PHUIIMPOBATH
XUMUYECKHUE PEaKLIMH;

- copMUpPOBATH MIPEIICTABICHUS: O XUMHUYECKON COCTABISIONIEH €CTECTBEHHOHAYYHOW KapTHUHBI
MUpa, POJIU XUMHUHU B MMO3HAHUU SIBICHUI MPUPOJBI, B ((OPMHUPOBAHUHN MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHAIHHOW TPaMOTHOCTH, HEOOXOIUMOW [UIsl PENICHUS MPAKTHYCCKUX
3a]a4 U HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOTHOMN Cpelie;

- YMETh IPOBOIUTH PACUETHI M0 XUMHUYECKUM (POopMyJiaM U yPaBHEHUSIM XUMHYECKHX PEAKIHH C
UCIOJIb30BaHUEM (DU3UYECKUX BEIIMYMH, XapaKTEPU3YIOUIMX BELIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOPMaJbHBIE YCIOBHSI) T'a30B, KOJUYECTBA BEIIECTBA; UCIOIb30BATh
CHUCTEMHBIE XHWMHMYECKHE 3HaHUS U1 [PUHATUS PEIICHUA B KOHKPETHBIX JKU3HEHHBIX
CUTYaIIUIX, CBI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHEM

- YMETh IUJIAHUPOBATh U BBIMOIHATH XUMHUYECKHH SKCIIEPUMEHT (TMpEeBpallleHusi OPraHuYeCcCKuX
BEILECTB NpPHU HArpEeBaHUM, IOJYYCHHE ATUJIEHA W M3YyYEHHUE €ro CBOWCTB, KAaYECTBEHHbIC
peaKkIy Ha aJlbJETUAbI, KpaxMall, YKCYCHYIO KUCIIOTY; JeHaTypauusi O€JIKOB NP HArpeBaHUM,
[[BETHBIE PEAKIMK OENKOB; MPOBOAUTH PEAKIIMM MOHHOTO OOMEHa, ONpEeAeNsTh CPEAy BOIHBIX
pacTBOpOB, KauyeCTBEHHBIC PEaKUUU Ha Cyinb(dar-, KapOoHAT- W XJIOPHI-aHWOHBI, HA KAaTHOH
aMMOHHUS;, pelIaTh SKCIEpPUMEHTaNIbHBbIC 3ajaud 1o Temam "Metamel" u "Hemeramnel") B
COOTBETCTBUH C TpPAaBWIAMH TEXHUKH OE30MACHOCTH MpPH OOpaIleHUH C BEIIECTBAMH U
71a00paTOpHBIM 00OpYIOBAaHUEM; MPEICTABIATH PE3YAbTaThl XMMHUYECKOTO HKCIEPHUMEHTa B
dbopMe 3anmcHu YpaBHCHH COOTBETCTBYIONIUX peakiuid U (OPMYIUPOBATH BBIBOJBI HA OCHOBE
3TUX PE3yJIbTaTOB;

- YMETh aHAIM3UPOBATh XUMHUYECKYI0 HH(POPMAIIMIO, MOJYy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB
(cpenctB MaccoBoii nH(popMaluu, cetb IHTepHET u Apyrue);

- BIAJETh OCHOBHBIMH METOJaMH HAyYHOTO TO3HAHUS BEHIECTB M XUMHUYECKUX SIBICHHUI
(HabnroieHue, U3MEpPeHne, HIKCIIEPUMEHT, MOJISTTUPOBAHHE);

- YMETh MPOBOJUTH PACUETHI 10 XUMUYECKUM (POPMYJIaM M YPAaBHEHUSIM XUMUYECKUX PEAKIIUH C
UCIIONIb30BaHNEM (DU3UYECKUX BEIWYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE YCIOBHS) ra3oB, KOJIMYECTBA BEIIECTBA; UCIOJIb30BAThH
CHUCTEMHbIE XHWMHMYECKHE 3HAHUsA I MPUHATUA PEIIEHHWd B KOHKPETHBIX JKU3HEHHBIX
CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM

- YMETh IUIaHUPOBATH U BBIMOJIHATH XUMHUUYECKHI 3KCIEPUMEHT (MPEBpALICHUSI OPraHUYECKUX
BEIIECTB NpPHU HArpeBaHHUM, IOIYYEHHE OSTUJIEHA M HM3yYEHUE €ro CBOMCTB, KayeCTBEHHbIE
pEaKIuu Ha albJeru/bl, KpaxMmall, yKCYCHYIO KHUCIIOTY; J€HaTypalus OelKOB MpU HarpeBaHUH,
L[BETHBIE PEaKIMMU OENIKOB; MPOBOAUTH PEAKIIMU MOHHOTO OOMEHa, ONpEAeNsTh CPEeay BOIHBIX
pacTBOpPOB, KaueCTBEHHBbIC PEAKIIMH Ha Cynab(paT-, KapOOHAT- M XJIOPUI-aHHOHBI, HA KATHOH
aMMOHHUS;, pelIaTh SKCIEpUMEHTaNbHbIe 3a7auu mo TeMaM "Metamnel" u "Hemeramnsr") B
COOTBETCTBUU C TMpaBWIAMU TEXHUKH OE30MacHOCTH TpH OOpaIllleHMH C BEIIECTBAMHU H
71a00paTOpHBIM 000pYIOBAaHUEM; MPEACTABIATH PE3yAbTaThl XUMHUYECKOrO HKCIEPHUMEHTa B
dbopMe 3amucu ypaBHEHHI COOTBETCTBYIOIIUX peakiuii U (GOpMyIUpOBaTh BBIBOABI Ha OCHOBE
ATUX PE3yIbTaTOB

- copMHUpOBaATH MPENICTABICHUS: O XUMHUYECKON COCTABISIONIEH €CTECTBEHHOHAYYHOU KapTHUHBI
MHpa, POJIU XUMHHU B MO3HAHUH SIBIICHUW MPUPOJBI, B ()OPMUPOBAHUHN MBIIIJIEHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOIUMOU ISl pEHICHUS MPaKTHYECKHX
3a]a4 1 HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpelie;

- YMeTh COONI0aTh MPaBHUIIA YKOJOTHUECKH 11eTIecO00pa3HOTo MOBEACHUS B OBITY M TPYAOBOI
JESTENIbHOCTH B IIENIIX COXPAHEHHs] CBOETrO 3/J0POBbsi M OKPYKAIOLIEH MPUPOAHON Cpebl;
YUYHUTHIBATh OMACHOCTh BO3JIEUCTBHUS HA KMBbIE OPTraHU3MbI OINPEJCICHHBIX BEIIECTB, TOHUMAs
CMBICJI ITOKA3aTeNsl MPEIEIbHON JOYCTUMON KOHIIEHTPALIMH.
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2. CTPYKTYPA U COAEP)KAHUE OB[[IEOBPASOBATEJII)HOI?'I JUCHUITIUHBI
2.1. O0beM QMCHUIIMHBI K BUAbI YUeOHOI padoThl

Bua yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl JHCHUIINHBI 46
B T.4.

OcHOBHOe coiep:KaHue 40
BT. 4.:

TeopeTudeckoe o0ydeHue 21
NPaKTUYECKUE 3aHATHS 9
1abopaTOpPHBIE 3aHATUS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHne 6
NMPHUKJIATHOT0 MOIYJIA)

BT. 4.:

TeopeTudecKoe o0ydeHne 2
IIPAKTUYECKUE 3aHATUS 4

IIpomeskyTounast arrectanus (1updepeHIupOoBaHHbIN 3a4eT)

2 cemecTp
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2.2. TeMaT4yecKMi IJIAH U COJAEPKAHNE TUCUUIIMHBI
HaumenoBanue Conep:xkanue y4eOHOro MaTepuaia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oonem yacop |[Popmupyembie
pas3/iesioB M TeM J1a0opaTopHble M MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOIYIb KOMMETEHIHH
1 2 3 4
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa OK 01
OcHoBHBIE ~ XUMHMYECKHE | XMMUYECKHI 3JIeMEHT. AToMm. Snpo aroma, UW30TONBL.  DJICKTPOHHAs  00OJOYKA. 1
MOHSTHUSA u 3aKOHBI, | DHEPreTHYECKUE YPOBHH, TMOAYyPOBHH. ATOMHBIC OpOWTanu, s-, P-, O- 3JIeMEHTHI.
CTpOCHHE aToMOB | OcOOEHHOCTH paclpeaesieHus] 3JEKTPOHOB IO OpOUTAIsIM B aTOMax »3JEMEHTOB MEpPBbIX
XUMHYECKHX 3JIEMEHTOB 4eThIPEX NEPUOJIOB. DIEKTPOHHAsI KOH(UTypanus aToMOB.OCHOBHbBIE XHMUYECKHE 3aKOHBI
IlpakTH4yecKkue 3aHATHSA
[Ipaktuueckas padora Nel. «OCHOBHBIE KONMYECTBEHHBIE 3aKOHBI B XUMUU U PACUEThl IO
YpaBHEHHSIM XUMHYECKUX PEaKIIUII».
OTHoOcHTeNbHbIE aTOMHAsA U MOJIEKYJIsipHas Macchl. MossipHas macca. KonnuecTBo BerecTsa.
MaccoBast onsi BemiecTBa. 3akoH ABorajpo. MousipHblii 06beM ra3oB. OTHOCHUTENbHAs 1
IUIOTHOCTh Ta30B. PacyeTbl Mo ypaBHEHMSM XHMHUYECKMX pEaKIHUi ¢ MCIOJIb30BaHUEM
MacCOBOM JIOJIM BEIIECTBA, 00beMa (HOpMaJIbHbIE YCIOBHSI) T'a30B, KOJMYECTBA BEIIECTBA
Tema 1.2. OcHOBHOE coJep:KkaHue
[Tepronnyecknii 3ak0H W | [IpakTHYecKHe 3aHATHS
Ilepronuyeckas  cucTeMa | Tpaxruueckas pabora Ne2. «M3ydeHue NepHOTMUECKEX 3aKOHOMEPHOCTEH M MX B3aHMOCBS3H 1

XUMHYECKUX  DJIIEMEHTOB
JI. H. Menngeneepa, wux
CBA3b C  COBPEMEHHOU

TEOpHEN CTPOEHUSI aTOMOB

CO CTPOCHUEM aTOMOBY.

Ilepnognueckas cucreMa xumudeckux 1nemMeHToB JI.M1. Menneneesa. CBsi3b IepuoINIECKOTO
3akoHa M Ileprognveckoil CHCTEMBI XUMHUYECKHX DJIEMEHTOB C COBPEMEHHOW TeOopHeu
CTPOEHHMS aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHsS CBONCTB XUMHUYECKHX DIJIEMEHTOB,
o0pa3yeMbIX UMH IPOCTBIX U CIOXHBIX BEUIECTB IO rpymnmnam u nepuojam l[lepuoguueckoit
CHUCTEMBI. 3HA4YE€HHME IEPHOJUYECKOIO 3aKOHA U CHCTEMbl XMMMUECKHUX saemeHToB [[.1.
MeHeneeBa B pa3BUTHH HAyKH.

YcTaHOBIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMUYECKHUX JJIEMEHTOB U MEPUOJUYECKUM
W3MEHEHUEM CBOMCTB XMMHMYECKHMX DJJEMEHTOB M HX COCIWHEHHHA B COOTBETCTBUHM C
nonoxxenueM  llepuogmyeckoit  cucremsl.  PemeHne  mpakTUKO-OPUEHTHUPOBAHHBIX
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TEOPETUYECKUX 3aJlaHMi Ha XapakTepU3alMI0 XMMHUYECKHX 3JeMEHTOB «Mertammuueckue /
HEMETAJJINYECKUE CBOMCTBA XMMHUYECKHX DJIEMEHTOB B COOTBETCTBUU C HX DJICKTPOHHBIM
CTPOCHHEM U IIOJIOKEHUEM B IIEPUOAMYECKOM CHUCTEME XUMHUYECKHX »dieMeHToB JI.M.
Meunneneesay»

Tema 1.3. Coaep:xanue y4eOHOro MaTepuasa
Crpoenue BemeCTBi‘ Crtpoenue BemiecTBa. XMMHUYECKask CBA3b. BUIBIXUMHUECKON CBSI3U (KOBaJCHTHAsI HEMOJIApHAs OK 01
u  LpHPOJA XHMHUYECKOM |y rojpspHas, HOHHAS, METaIn4YecKas). MexaHu3Mbl 00pa3oBaHMs KOBAJCHTHOM XHMHUYECKOM
CBA3H. Muoroo0pasue |cpgsy (oOMeHHBII W  JTOHOPHO-AaKLIENTOPHBIN). BomoponHas cBs3b.  BaneHTHOCTS.
BCILCCTB DNeKkTpooTpuIaTebHOCTh. CTeneHb okuciaeHus. MIoHbI: KaTHOHBI M aHHOHBI
IlpakTH4yeckue 3aHATUSA
[IpakTuueckas padora Ne3. «CtpoeHue BelecTsa U Npupoia XUMHUECKOH CBSI3N».
JleMoHCTpanusi Mojeneld KPUCTALITMYECKUX PEIIeTOK: MOHHOHM (XJIOpHI HATpusi), aTOMHOMN
(rpaduT u amMaz), MOJEKYISAPHOU (YIICKUCIBIN Ta3, HOM), METATHIeCKON (HATpUi, MarHuu,
Mens). PerieHne mpakTH4ecKuX 3aJaHuil Ha COCTABJICHHE JJIEKTPOHHO-TpadUuecKuX (HopMyll
areMeHToB 1—4 nepuosoB
Tema 1.4. Conep:xkanue y4e0HOro MaTepuasia
Knaccndukanpus, Knaccupukanus Heopranuueckux BeniecTB.HoMeHKnaTypa HEOpraHMYECKHMX  BEIIECTB OK 01
1 HOMCHKJIATYPA |(okcupl, THIPOKCHIBI, KHCIOTBI, COJH). BeriecTBa MOJEKYJISPHOTO M HEMOJCKYJISPHOTO

HCOPTaHNYCCKUX BCIICCTB

CTpO€HHUsl. ArperatHble COCTOSHHUS BemlecTBa. Kpucraminueckue M amMoOpQHbIE BeELIeCTBa.
3aKkOH TIIOCTOSIHCTBA COCTaBa BeUIECTBA. [UIbl KPUCTANIMYECKUX pELIETOK (aToMHasl,
MOJIEKYJISIpHAsi, HWOHHAs, METauIn4ecKas). 3aBUCUMOCTh CBOMCTBa BELIECTB OT THUIA
KPHUCTAJUIMYECKON PEIIETKH

IMpakTuyeckue 3aHATHSA

IIpaktruyeckas padora Ne4. «HomeHKI1aTypa HEOPTraHUUYECKUX BEILIECTBY.

Pemenne mnpakTHUeCcKUX 3alaHUN MO KIacCU(PUKALUK, HOMEHKJIAType M XHMHYECKUM
¢dopMynaM HEOPraHMYECKHX BEIIECTB PA3IUYHBIX KJIAcCOB (yrapHblid ras, yrJIEKHUCIbIH Tras,
aMMHaK, raiieHas U3BeCThb, HeralleHasi U3BeCTh, TUThEBas COAa M IPYIHX): Ha3BaHUS BELLECTB
no MexayHapoaHoit (MIOITAK) mnm TpuBHaNbHOW HOMEHKJIAType U COCTaBlieHHE (HOPMYIIbI
XUMHUYECKHUX BELIECTB, OIpe/eleHre NMPUHAIJISKHOCTH K Kiaccy. [louck uHpoOpmanuu mo
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Ha3BaHUAM, HJIEHTU(UKAaTOpaM, CTPYKTYpHBIM (hopMynam. AHaIM3 XUMUYECKON MHpOpMaLny,
MOJIy4aeMOil M3 pa3HbIX HCTOYHHKOB (CpeACTB MaccoBOl uH(popmaiuu, cetb VHTepHET U

Jpyrue)

Tema 1.5.
Turmel
peaxkun

XUMHNYCCKHUX

Conep:xanue yueOHOro MaTepuaJia

Xumunyeckas peakuus. Kraccupukanus XMMUYECKMX peakluid B HEOPraHUYECKOH U
OpraHUYECKON XUMHUHU. 3aKOHBI COXPAHEHHWS MAacChl BEIIECTBA, COXPAHEHUS M TMPEBPAIICHHS
SHEPTrUU MPH  XUMHYECKUX peakuusax. OKUCIUTEeNbHO-BOCCTAHOBUTEIbHBIE  PEAKIIHH
(YypaBHEHHSI OKHUCIICHUSA-BOCCTAHOBJICHUS, CTEIIEHb OKUCIICHUS, OKUCIIUTEIh U BOCCTAHOBUTEIIb,
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIUN B TMPUPOJE, MPOU3BOICTBEHHBIX MpoOIleccax U
KU3HEIESTEIIbHOCTH OPTraHU3MOB)

OK 01

Tema 1.6.
CxkopocTh
pEeaKInu.
paBHOBeEcCHE

XUMHUYECKUX
XUMHYECKOE

Conep:xanue yueOHOro MaTepuaJa

CKOpoCTh peaklyM, €€ 3aBUCHUMOCTb OT pa3iMuHbIX (AKTOPOB: MPUPOIbI PEArupyOLINX
BELIECTB, KOHLIEHTPALMK PEArupyIOLIMX BELIECTB, TEMIIEPATYpbl M ILUIOMIAAN pPEaKLUOHHON
noBepXxHOCTHU. TernoBble 3((HEeKThl XUMHUUECKUX PEAKLUN: 9K30- M SHO0TEPMUYECKHE PEAKLIUH.
OOpatumble peakiuu. XuUMHYecKoe paBHOBecue. DakTOpbl, BIMSIONIME Ha COCTOSHUE
XMMHUYECKOT0 pPaBHOBECHs (KOHILIEHTpPALUsl PEareéHTOB WJIM TNPOJYKTOB pEaKkluH, JaBJIEHUE,
temneparypa). [Ipunnun Jle HlaTtense

HpaKaneCKne 3aHATHUSA

[Ipaktnyeckas pabora NeS5. «BiusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH
PEAKIIMI.

Pemienne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHMi Ha aHauu3 (PaKTOpoB, BIUSIONIMX Ha
M3MEHEHHE CKOPOCTH XUMUYECKOW peaKInu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakluy OT
IIPUCYTCTBUS KaTajau3aTopa Ha IPUMEpPE Ppa3JIOKEHHs IMEPOKCHUAA BOJOPOJA C IMOMOILBIO
IUOKCHJa MapraHila W Karaja3bl. PerieHne NpakTUKO-OPUEHTUPOBAHHBIX 33JaHUN Ha
npuMeHenune npuHnumna Jle-lllatense uisi HaXOXJIEHUS HalpaBJIEHUS CMEIEHUS PaBHOBECHS
XUMHUYECKOM peakuMu W aHaiu3 (aKTOpOB, BIMSIONIMX HA CMELIEHHE XUMHYECKOIrO
paBHOBECHS

OK 01

Tema 1.7.

Conep:xanue yueOHOro MaTepuaJia

10
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PactBopsl, teopus |PactBopbl. Buabl pacTBOpoB 1O COAEp’KaHUIO PACTBOPEHHOTO BEIIECTBA. PacTBOpUMOCTb. OK 01
3JIEKTPOJIUTHUYECKON [Tonsitue o aucnepcHbIXx cucTeMax. VCTMHHBIE W KOJUIOMIHBIE pacTBOphI. MaccoBas 1oJist OK 07
JUCCOIMAllMM W WOHHBIN |BemiecTBa B pactBope. [lomsatue o Bomopoanom  mokazatene (pH) pactBopa.
obMeH OnekrponuTrdeckas aucconnanus. CuIbHBIE M CJIA0ble SJEKTPOJIMTHI, HEJICKTPOIHUTHI.
Peakiuu nonHoro ooMeHa
JlaGopaTopHble 3aHATHUS
JlaGopaTtopHnas pabota Nel «IIpuroroBieHue pacTBOPOBY.
[IpuroroBnenue pacTBOPOB 33JaHHOM MAaCCOBOM J10JIEW paCTBOPEHHOTO BEILIECTBA, IIPOBEICHUE
peaknuii MOHHOro oOOMEHa, OmIpeaelieHHe Cpeabl pPacTBOPOB BEIIECTB C  IOMOIIBIO
YHUBEPCAIBHOTO HMHAMKATOpa (KUCJasi, HEUTpasjabHas, IIEJOYHAas). 3aJaHusi Ha COCTaBIICHHE
HWOHHBIX peakiui. PereHne nmpakTUKO-OpUEHTUPOBAHHBIX PACUYCTHBIX 3aJaHU HAa PacTBOPHI,
WCIIOJIb3YEMBIC B OBITOBOM M MTPOW3BOJICTBEHHON JCSITEIILHOCTH YCIIOBEKA
KonTtpoabnas pa6ora 1 |CrpoeHue BeniecTBa U XUMHUUECKHUE peakuu (1o pazjeny 1)
Pa3nes 2. Heoprannyeckasi XuMust
Tema 2.1. Conep:xxanue y4eOHOro MaTepuasa
DH3HKO-XUMUYECKUE Mertamnel. [lomokenue wmetawioB B Ilepnoandeckoil cHUCTeMe XHMHUYECKHX JJIEMEHTOB. OK 01

CBOMCTBA HEOPTraHUYECKHUX
BEILIECTB

OcoOeHHOCTH CTPOEHUsSI DIIEKTPOHHBIX O00O0JOYEK aTOMOB MeTaimioB. OOmue ¢duznueckue
cBoiicTBa MeTayioB. CIUIaBhI METAJUIOB. DJIEKTPOXUMHUYCCKUI Psii HANPSDKEHUH METaJUIoB.
XUMUYEeCKHE CBOMCTBA BAKHEHIINX METAUIOB (HATPH, KalHii, KalbIUii, MATHUHN, aTFOMUHUM,
IIUHK, XpPOM, >eJe30, Melb) U WX coenuHeHui. OOIMe CcrocoObl TMOTYYEHUS METalIOB.
IIpuMeHeHne MeTaoB B ObITY M TEXHUKE

Hemeramner. Tlonoxkenne nemertayuioB B Ilepmoamyeckoll cucTeMe XMMHYECKHX 3JIEMEHTOB
J.U. MenneneeBa U OCOOCHHOCTH CTpOeHHMs aToMoB. Du3nyeckue CBOICTBa HEMETAJIOB.
AnoTponus HEMETaJUIOB (Ha MpUMeEpe KUCIopoaa, cepsl, pochopa u yriepoaa). XumMuieckue
CBOWCTBA M NpPHUMEHEHHME BAXHEHIIMX HEMETaJuIoB (rajloreHoB, cephl, a3oTa, (ocdopa,
yriaepoja W KPEeMHHS) W WX COCOUHEHWH (OKCHIIOB, KHCIOPOACOACPKAIINX KHCIIOT,
BOJIOPOJIHBIX coenHeHui). [IpuMenenne BaXHEHINX HEMETAJUIOB M UX COeIMHEHHUN

XuMU4YecKrue CBOMCTBA OCHOBHEIX KJIAaCCOB HEOPTaHNUYCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCUIOB,
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KHMCIIOT, cojieil u Ap.). I'eHeTnyeckas CBsI3b HEOPraHWYECKUX BELIECTB, MPUHAJIEKALIUX K
pa3IUYHBIM KJIacCaM.3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB IPOCTHIX BEIIECTB, BOJOPOIHBIX
COEJIMHEHMI, BHICIIUX OKCHJIOB M TUAPOKCUIOB

HpaRTn'{ecmle 3aHATHSA

[IpakTrueckas padota Ne6. «DU3UKO-XMMUYECKHE CBOMCTBA HEOPTaHUUECKUX BEIIIECTBY.
CocraBneHue ypaBHEHHMH XHMMHUYECKHUX PpEAKIMH C y4acTHUEM TMPOCTBIX M  CIIOKHBIX
HEOPraHUYECKHX BEIICCTB: METAJIOB M HEMETAUIOB; OKCHIOB METaUIOB, HEMETALUIOB H
aM(pOTEePHBIX AIEMEHTOB; HEOPTAHUYCCKUX KUCIIOT, OCHOBAHHMIA U aM(OTEPHBIX THIPOKCHJIOB;
HEOPraHMYECKUX COJIeH, XapaKTepU3yIOIIUX X CBOICTBA.

Pacuéter maccel BemecTBa Ui 00bEMaA ra3oB MO M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
i 00bEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIMHU BEIIECTB, pacuy€Tbl Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIUU, €CIIM OJHO M3 BEILIECTB UMEET npuMecu. Pemienue
MPAKTUKO-OPHUEHTUPOBAHHBIX 3aJaHUil Ha CBOIWCTBA, COCTaB, MOJy4YeHHE U Oe30macHoe
WCIIOJIb30BAHNE BAXXKHEHIIMX HEOPTaHWMYECKUX BEIMIECTB B OBITY W MPOPECCHOHATHHON
JIeSITEILHOCTH YeJIOBEKa

Tema 2.2. Conep:kanune yaeGHOro MaTepuasia
Unentuduranus JlaGopaTopHbie 3ansTHS OK 01
HCEOPTAHITICCKIX BeMlecTs JIaGoparophas pabota Ne2 «MneHTuuKanus HeOPraHNYECKUX BEILIECTBY.
Pemenue sxkcneprMeHTaNbHBIX 337a4 110 XMMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJIOB, 1O
pacro3HaBaHUIO M MOJYYEHHUIO COCIUHEHHH METalIoOB M HEMETAJUIOB (B3aMMOJAEHCTBUE
TUIPOKCH/IA aJIFOMUHUS C pacTBOpPaMH KUCIIOT U 1ienouel,). MnenTudukanns HeopraHM4ecKux
BEIIECTB C MCIOJb30BaHMEM HUX (PM3UKO-XUMHUYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. KauecTBeHHble peakiuu Ha cyibdar-, KapOOHAT- M XJIOPUA-aHUOHBI, HA KAaTHOHBI
METAJIJIOB U KATHOH aMMOHHS
KonTposbHasi pa6ora 2 |CBolicTBa HEOPraHUYECKUX BEILECTB (110 pa3aeny 2)
Pa3pnen 3. Teopernueckue 0OCHOBbI OPraHUYeCKOM XMMHHU
Tema 3.1. Conep:xanue y4eOHOro MaTepuaa OK 01
Knaccudukanms,

Hpe;[MeT opraHqucxoﬁ XHUMHH: €€ BO3HHUKHOBCHHUEC, PA3BUTHC U 3HAYCHUC B ITIOJTYYCHUHU HOBBIX
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CTPOCHHME U HOMEHKJIATypa
OpPraHMYECKUX BEIIECTB

BEUIECTB M MarepuayioB. Teopus cTpoeHus opraHuueckux coeauHeHuid A.M. Byrtneposa, eé
OCHOBHbIE MOJIOKeHUs. CTpyKTypHbIE (OPMYJIBI OpraHMYECKMX BelecTB. I'omosorus,
n3oMepust. XUMUYECKasi CBSI3b B OPraHMUECKUX COCUHEHUSX: KpAaTHbIE CBS3H, G- U TM-CBS3H.
IIpencraBnenue o kiaccu(UKaLUMU OpPraHUYECKUX BellecTB. HoMmeHkiaTypa oOpraHMuecKux
COEMHEHUI (CUCTEMAaTUyecKas) M TPUBUAIbHBIE Ha3BaHUS BaKHEUIIMX IIpeJICTaBUTENIEH
KJIACCOB OPraHMYECKUX BEIIECTB

IlpakTH4yeckue 3aHATUSA

[Ipaktuueckas padora No7. «HoMeHKnaTypa OpraHu4eCcCKuxX BEIIECTBY.

O3zHakomyieHHe C oOpa3llaMd OpraHMYeCcKHX BEIIeCTB M MaTepuajaMd Ha HUX OCHOBE,
MOJIETUPOBAHUE  MOJIEKYJl  OpPraHMYeCKHMX  BEIIECTB, HaOJIOJEHHWE U  ONMCAHUE
JEMOHCTPALIMOHHBIX OIBITOB [0 NPEBPAILCHUI0 OPraHWYECKHX BEIIECTB IPH HArpeBaHUU
(nnaBneHue, o0yriMBaHue U ropeHue). CocTaBieHUE MONHBIX M COKPALIEHHBIX CTPYKTYPHBIX
dbopMyll OpPraHMYECKUX BEUIECTB OTHAEIbHBIX KJIACCOB, WHCIIOJNB3yd UX Ha3BaHUA TIO
CUCTEMAaTUYECKOM M TpPUBHAJIBHOM HOMEHKIAType (3TWUJIEH, alleTWJieH, TIULEpUH, (eHol,
dbopmanpaerus, yKCycHasi KUCJIoTa, IMuIKH). PacueTsl npocreiiniel GpopMyibsl opraHuyeckon
MOJIEKYJIbI, HCXO/IS U3 3JIEMEHTHOT 0 cocTana (B %)

Pa3nen 4. Yraesonopoast

Tema 4.1.
YraeBogopoapl M HX
NPUPOJHBIE  HUCTOYHUKHU

Conep:xaHue y4eOHOro MaTepuaJjia

[IpenenbHble YrieBOAOPOAbl (AJIKaHbI):COCTaB U CTPOEHHME, TOMOJIOTHYECKHM psia. MeraH u
3TaH: COCTaB, CTPOEHME, (U3NYECKHMEe M XUMHUYECKHE CBONCTBa (peakiuM 3aMelIeHUs U
TOPEHMs), TOJIyYE€HUE U IPUMEHEHHE.

OK 01

HenpenenbHble yrieBogopo/ibl (aIKeHbl, alKaJAUEHbl, aTKUHBI).

ATIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUUECKUIN PsiA. DTWIEH U MPOIUJIEH: COCTaB, CTPOEHUE,
¢uznueckne M XHUMHUYECKHE CBOMCTBa (peakuuu TUIPUPOBAHMS, TajJOreHUPOBAHUS,
THJIpaTalliy, OKHCICHUS U TTOJIMMEPU3aIluK ) IOJTy4YeHNEe U IPUMEHEHHE.

Anxaauensl: OyraaueH-1,3 u metunOyraauen-1,3, XUMHUYECKOe CTPOEHHUE, CBOMCTBA (peakius
MOJUMEpHU3aIK), NMPUMEHEHHe (A7 CHHTEe3a MPUPOJHOTO M CHHTETHYECKOrO Kaydyka MU
PE3UHBI).

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs,, TOMOJIOTMYECKUH psil. AIIETUIIEH: COCTaB,
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XMMHUYECKOE CTpOeHHe, (U3NYECKHe W XHMHUYECKHE CBOMCTBA (pEaKIMW THIPUPOBAHUS,
raJJOTeHUPOBAaHUs, TUApPATallMd  TOPEHUs), IMOJy4eHHe U  IMpPUMEHEHUEe (UCTOYHMK
BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JJIsl CBAPKU M PE3KH METAJJIOB)

ApomaTtHyeckue yrieBogoposl (apeHsl). beHson u Tomayor: cocrtas, CTpoeHHE, puznvecKkue u
XHUMHAYECKHE CBOMCTBA (pEaKIiy raJIoreHUPOBAHUS U HUTPOBAHUS ), IOJYyYCHHUE U TIPUMEHEHHE.
TokcuuHOCTh apeHOB (BiusiHHE OCH30JIa HAa OpraHU3M 4eJloBeKa). [ eHeTHyeckas CBSI3b MEKIY
YTJIEBOJIOPOAAMH, IPUHAUICKAIIUMH K Pa3INYHBIM KJIACCaM.

[TpuponHble HICTOYHUKHU YTIIeBOA0poaoB. [IpuponHsiii a3 n nonyTHele HeTaHbIe Ta3bl. HedTh
n e€¢ mpoucxoxnaeHue. CrnocoObl mepepaboTku HE(PTHU: TMEeperoHKa, KPeKHHT (TepMHUYECKHUH,
KaTamuTu4eckuii), mnuponu3. Ilpoxyktel mepepaboTku He)TH, HX NPUMEHEHHE B
MIPOMBIIIICHHOCTH

1 B ObITY. KaMeHHBII yrosb M MPOAYKTHI €ro MepepadoTKH

Tema 4.2.
DU3UKO-XUMUYECKHE
CBOMCTBA yIJIEBOJOPOIOB

Conep:xanue yueOHOro MaTepuaJa

JlabGopaTopHble 3aHATUSA

JlabopaTtopHas padota Ne3 «CBoiicTBa yriaeBOA0POIOBY. OK 01
TpuBnanpHas ¥ MEXIyHapoaHas HOMEHKJIATypa, XMMUYECKHE CBOMCTBA, CLIOCOOBI MOTYYEeHUs OK 07
yriieBoopoaoB. [lonyueHne 3THiIeHa M M3y4EHHE €ro CBOMCTB. MonenmpoBaHuE MOJIEKYI H
XMMHUYECKHX MPEeBpaIleHuil yrieBoA0poA0oB (Ha MpUMepe 3TaHa, 3TUIIEHA, alleTUIIeHa U JIp.) U
raJIOr€HONPON3BOAHBIX

Pa3nen 5. Kuciioponocoaepskamme opranudeckue coelMHeHUs

Tema S.1. Conep:xxanue y4eOHOro MaTepuaa

Cruptet. Deron [IpenenbHble OJHOATOMHBIE CHUPTHI (METAaHOA M JTaHON): CTpoeHue, (Qusnueckue u OK 01
XMMUYECKHE CBOMCTBA (peakIMy ¢ aKTUBHBIMH METaJUIaMH, T'aJOr€HOBOJIOPOJIaMH, TOPEHHE), OK 07

IIpUMEHeHHne. BoopoHbIe CBS3M MEXy MOJIEKYJaMH CIIUPTOB. PU3HOIOTHYECKOE AEHCTBUE
METaHOJIa ¥ DTaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroatoMHble CIUPTHI (3TUICHIIMKOJb U TIUIEPUH): CTpoeHue, pu3nueckue 1 XUMUUYECKHe
CBOMCTBAa (B3aMMOAEWCTBHE CO WICJIOYHBIMM METa/llaMH, KauyeCTBEHHAs peakluus Ha
MHOroaToMHble cnupThbl). dusnonornyeckoe AeWcTBUE Ha OpraHu3M uenoBeka. [IpuMenenue
[JIMLEPUHA U OTUJIICHTIIUKOJIS.
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®enon. CtpoeHue MOJICKYNbI, (PU3UYECKHE M XUMHUYECKHE CBOMCTBa (heHosa. TOKCHYHOCTH
(denona, ero pusnonornyeckoe AecTBUe HAa opranu3M uenopeka. [Ipumenenue denona

Tema 5.2.

ANLIErune!.
KapOoHOBBIE KHCITOTEHI.
CrnosxHble 3upsl

Conep:kanue y4eOHOTro MaTepuaa

Anpaerunpl U KeTOHBI ((popManbierus, ametranbieru]], aleToH): CTPOeHHUE, (PU3NYSCKUE U
XUMHUYECKHE CBOWCTBA (peakluu OKUCICHHS M BOCCTAHOBJICHMS, KaUeCTBEHHbBIC PEaKIUH),
MOJTyYeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbUHasg M YKCYCHasi KHCIIOTBI):
CTpocHHE, (U3NYCCKUE W XUMHYECKHE CBOWCTBa (OOIIME CBOWCTBA KHCIOT, pEaKIuUs
sTepudukanyu), MoixydeHue u npuMmeHeHue. CTeapuHOBas U OJICMHOBAs KHCIOTHI Kak
MPEACTABUTENM BBICIIUX KapOOHOBBIX KUCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
WX MOIOIIEee JICHCTBUE.

CrnoxHbie 3(hUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ HIponun3 CIoXKHBIX 3QupoB. JKuUpHI.
I'unponus xupos. [Ipumenenue xxupoB. buonoruueckas posib KUPOB

OK 01

Tema 5.3.
Yrnesoanl

Conep:xanue yueOHOro MaTepuaJia

VYrieBonpl: cocTaB, Kiaccu(UKaAIUs YrieBOAOB (MOHO-, MW- M ToiMcaxapuisl). [mrokoza —
NPOCTEHIINIA MOHOCAXapua: OCOOCHHOCTH CTPOEHUS MOJEKYJbl, (GU3NUYECKUE U XUMHUECKUE
CBOMCTBa TJIOKO3bl (B3auMmojencTBue ¢ ruapokcuaom menu (II), okucnenue aMMuadHbIM
pactBopoMm okcuga cepebpa (I), BoccTaHoBlneHUe, OpOXKEHHE TIIIOKO3bI), HAXOXKICHHE B
MpHUpOJie, TPUMEHEHHE TIIFOKO3bI, OMOJIOTHYECKas pPOJIb B JKU3HEAEATEIBHOCTH OpraHu3Ma
yenoBeka. @oTocunTe3. PpyKTO3a KaK H30MEP TIFOKO3BI.

Caxapo3a — mpeICTaBUTENb IUCaXapHI0B, TUAPOIN3 Caxapo3bl, HAXOXKJICHHE B TMPHPOJE U
MIPUMEHEHHUE.

[Monmucaxapuapl: KpaxmMall ¥ IIEJUTI0NI03a KaK MPHPOJIHBIe NojuMepbl. CTpoeHne Kpaxmalia H
LEJUTIONO03bI, (pU3MYeckue MW XUMHYECKHE CBOWCTBAa Kpaxmana (THUAPOJIN3, KadeCTBEHHas
peaKIys C HOJIOM)

OK 01

Tema 5.4.
Du3nKo-XUMHYECKHE
CBOMCTBA
KHCJIOPOJ0COIEPIKALIUX

Conep:kanue y4eOHOIro MaTepuaa

IIpakTnyeckue 3aHATHSA

[Ipaktrueckass pabora Ne8. «HomeHkimatypa KHCIOPOJOCOACPIKANIUX  OPTaHUYECKUX
COEIUHEHUIN.

0,5

OK 01
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OpraHUYECKUX
COCTUHEHUN

TpuBuanpHas U MEXIyHapOaHAs HOMEHKJIATYpa, XMMUYECKHE CBOWCTBA, CIIOCOOBI MOTYYECHHUS
CIHUPTOB U (PEHOJIOB, KapOOHOBBIX KHUCIOT M 3(QHUPOB, albJIerujoB U KeToHoB. CocTaBlieHHE
CXEM peakuuii (B TOM YHCIE IO NMPEAJIOKEHHBIM 1IETI0YKaM [IPEBPALLIEHHI), XapaKTEPU3YIOIIHUX
XMMHMYECKHE CBOMCTBA KUCIOPOAOCOAEPKAIUX OPraHUYECKUX COCIUHEHUM

[TpakTuueckas padora Ne9. «Xumuueckue u (pU3UUIECKHE CBOWCTBA KHCIOPOIOCOIEPIKAIIIX
OpPraHUYECKUX COCIUHEHUSI.
[IpoBenenue, HaOIIOJEHWE W OINKUCAHHME JEMOHCTPALIMOHHBIX ONBITOB: TOPEHHUE CIUPTOB,

KayeCTBEHHBIEC pPEakKIMd OJIHOATOMHBIX CHHPTOB (OKHCeHHe 3TaHoia okcumom meau (1)), 0,5
MHOT0aTOMHBIX CIIUPTOB (B3aUMOJEHCTBUE TNuLepuHa ¢ rugpokcuaom meau (1)), anpaerunos
(oxuciIeHHe aMMHAYHBIM pacTBopoMm okcuma cepebpa(l) u  ruapokcumom Mmemm (1),
B3aMMOJICHCTBHE KpaxMalia C HOJIOM), H3y4eHHE CBOHCTB paCTBOPA YKCYCHON KHUCIIOTHI

Pa3nen 6. A3oTcoaepikaiiye opranudeckne coelMHeHus

Tema 6.1. Conep:xanue y4eOHOro MaTepuaa

AMUHB. AMUHBI: METHJIAaMMH — NPOCTEHIINN MPEJCTaBUTENIb aMUHOB: COCTaB, XMMUYECKOE CTPOEHHUE, OK 01

AMHHOKHCIIOTBI. ¢bu3nvecKkre 1 XUMHYECKIE CBOMCTBA, HAXOXKIEHUE B IPUPO/IE.

bemku AMHHOKHCIIOTBHI Kak aM@oTepHble opraHuyeckue coeuHeHus. duszmyeckue U XMMHUYECKHE
CBOWCTBAa aMUHOKHCJIOT (Ha TpHUMEpe TJHIMHA). bHojormueckoe 3HaYeHHWE aMHUHOKHCIIOT. 1
[TenTuae!.
Benku kak mpupomHble monuMephl. [lepBudHas, BTOpUYHAs W TPETHYHAS CTPYKTypa OEIKOB.
XUMHUYECKUE CBOICTBA OEJIKOB: TMAPOIIN3, IEHATYpallysl, KaYeCTBEHHbIE peaKIMi Ha OEIKU
IIpakTHYecKkue 3aHATHA
[IpaxTuueckas padora Nel(. «CBoiicTBa a30TOCOAEPKAIUX OPIraHUYECKUX COSTUHEHUI».
dusnueckue M XUMHUYECKHE CBOHCTBA aMUHOB (PEakIMHM C KUCIOTAMU U TOpPEHUs) M 05

:

aMUHOKHCIIOT (Ha mpuMepe mmiuHa). Habmonerne u onrcanne JeMOHCTPAIIMOHHBIX OIBITOB:
JieHaTypanus OSJIKOB MPU HArPEBAHHH, [IBETHBIC PEAKIIUU OCIKOB

Paspnen 7. BeicOKOMOJIEKY ISIPHbIE COCIMHECHUS

Tema 7.1.
ITnacTmaccsl.

Conep:xanue yueOHOro MaTepuaJia

IIpakTHYecKkue 3aHATHA
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Kayuyku. Bonokna [Tpaktuueckast padora Nell. «CuHTe3, aHanm3 u Ki1accU(UKAIMSI BBHICOKOMOJICKYISIPHBIX OK 01

COCTUHEHUN )

OCHOBHBIC TIOHATUS XUMHH BBICOKOMOJICKYJISPHBIX COCAMHEHHUH: MOHOMEp, IOJIHMED,

CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpPHU3ALUU, CPEAHssT MoJeKyispHas macca. OCHOBHbIE

METO/BI CHHTE3a BBICOKOMOJICKYIISIPHBIX COSAMHEHUH — MOIMMEPU3aLUs ¥ TOJTUKOHICHC AL 05

O3zHakoMJyieHHE ¢ 00pa3lamMu MPUPOAHBIX M UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4dyKOB: ’

TUTACTMACCHI (TIOMATHIICH, TIOJIUIIPOITMIICH, TOJMBHHUIIXIOPH, TIOJTMCTUPOIT); HATYpabHBINA U

CUHTETHYECKHE Kayuyyku (OyTaJueHOBBIN, XJIOPOMPEHOBBII U W3OMPEHOBBIN); BOJOKHA

(HaTypanbHbIE (XJIONOK, IIEPCTh, HIENK), MCKYCCTBEHHBbIE (alleTaTHOE BOJIOKHO, BHCKO03a),

CHUHTETHYECKHE (KalpoH U JIaBCaH)
Konrpoasnas padora3 |CTpykTypa U CBOWMCTBA OpraHMYECKHX BeuiecTs (0 paszenam 3-7)
IIpodeccHOHATLHO OPHEHTHPOBAHHOE COTEPIKANHE (COXePKAHME MIPHKIATHOI0 MOLYIsT)
Pa3pnen 8. Xumusi B ObITY M IPOM3BOACTBEHHOM /1eATEJIbHOCTH Y€JIOBEKA
Tema 8.1. Conep:xanue y4eOHOro MaTepuasa
XUMHYECKHE TEXHOIOTHH ([[pappiia IKONOTHYECKH LEIECOOOPa3sHOro IOBEACHHS B OBITY M TPYLOBOH JACSTEIHHOCTH B OK 01
B TMOBCENTHEBHOM |1eqx  COXpaHEHHS CBOErO 370POBbS M OKPYKAIOMEH NPHUPOTHON CPeIbl, OMACHOCTH OK 07
2t npo(heCCHOHANBHOM BO3JICUCTBUSI HAa KUBBIE OpPraHU3Mbl OPTraHWYECKUX BEIIECTB OTACJIBHBIX  KJIACCOB
ACATCIILHOCTH MCTIOBCKA | (yrieBoiOpoAbl, CHHUPTHI, (DEHONBI, XJIOPOPTaHWYECKHE MPOM3BOAHBIC, albJCTUABl H Ap.), 9

IMoKasareiib MPEACIbHO I[OHyCTHMOﬁ KOHICHTPAUHU U €T0 UCITOJIb30BAHUC.

Ponp xummum B oOecrieueHHH 3KOJIOFH‘-ICCKOI>1, BHGPFCTHHGCKOﬁ U IHIIEBOH 6C3OH3.CHOCTI/I,
pasBUTHM  MCIUMLOHWHBI, CO3JaHHWMU HOBBIX MAaTCPHUAIOB (B 3aBUCMUMOCTH OT BHJA
HpO(l)GCCHOHaHBHOﬁ I[eHTeJ'ILHOCTI/I), HOBBIX HCTOYHUKOB SHCPIrUH (aJ'ILTepHaTI/IBHLIC

! B pamkax wacos ITOC Moryr GbITh HPOBEJEHBI HHTErPHPOBAHHBIC 3aHSTHS C YIETOM CONEPIKATENBHBIX MEKIPEIMETHBIX CBS3EH MO JBYM M 0ojee 00IIe06pasoBaTebHbIM

IHUCLUILINHAM

®uzuka: mMarepusi, SHEPTUs, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PAJANOAKTHBHOCTh, MOJICKYJIa, SHEPIreTHUECKHH YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSTHHE BELIEeCTBA, (PU3NUYECKUE BEIIMUMHBI U UHULIBI UX U3MEPEHUsI, CKOPOCTb.
Buonorus: knerka, opranusmM, Omocdepa, s3kocucrema, oOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, MaKpo- U MHUKPOIJIEMEHTHI, BUTAMUHbI, OMOJIOINYECKH aKTHBHBIC BEIIECTBA
(Oenku, yrieBoabl, XKUPBL, PEPMEHTHI).

I'eorpadust: MuHEpalbl, TOPHBIE TIOPO/IBI, MTOJIE3HBIE HCKOTIAEMbIe, TOIUINBO, PECYPCHI.
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UCTOYHUKU dHepruu). [loHATHEe O Hay4yHBIX METOAAaX IO3HAHUS BEIIECTB U XUMHUYECKHUX
peakuuii. IlpencraBienuss o0 00X HAYYHBIX HPUHLMUIAX POMBIIUIEHHOTO MOJIyYeHUs
BOKHEWIIIMX BEUIECTB (Ha MpUMepax MpOU3BOICTBA AMMHAaKa, CEPHOM KUCIIOThI, METAHOJIA).
XuMusi U 370pOBbE UEJIOBEKa: IMpaBWia O€30MacCHOr0 WCHOJIb30BaHUS JIEKAPCTBEHHBIX
MpernapaToB, OBITOBOM XMMHH B MIOBCEAHEBHON KH3HU

IlpakTH4yecKkue 3aHATHSA

[IpakTuueckas padora Nel2. «[IpuMeHeHHMEe XMMHUECKHUX BELIECTB U TEXHOJOTHH C y4eToM
Oymymiei mpopecCHOHATBHON ACSITEITLHOCTI.

Pemenne keiic-3aia4 1Mo TeMaM: NUIIEBBIE MPOAYKTHI, OCHOBBI PAaIlMOHAJIBHOTO MHUTAHMUS,
Ba)KHEUIIHe CTPOUTCIIBHBIC W KOHCTPYKIMOHHBIC MAaTCpUalbl, CEIbCKOXO03CTBEHHOE
MIPOU3BOJICTBO, KPACcKH, CTEKJIO, KE€paMUKa, MaTepuaibl sl AJIEKTPOHUKH, HAaHOMAaTepHalbl,
TCKCTUJIbHBIC BOJIOKHA, HWCTOYHUKHU OSHCPIUH, OPraHNMYCCKUC W MUHCPAJIbHBIC YZ[O6peHI/I$I,
JICKApPCTBCHHBIC U KOCMETUYCCKUC MTPCIIapaThl, OBITOBas XUMHUs, MaTCpUalibl U3 HCKYCCTBCHHBIX
Y CUHTETUYECKUX BOJIOKOH.

3ammra:llpencraBienue pe3ynbTaToB pelIeHUs KeWc-3a1ad B (GopMe MUHH-IOKIaaa
(momyckaercs UCMONb30BaHUE TpadUYeCKUX U MPE3CHTAIIMOHHBIX MaTEPHAIIOB)

IIpome:kyTouHas arrectauus mo agucuunanne (auddepeHuupoBaHHbINi 3a4eT)

Bcero

46
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3.MeToanyecKue yKa3aHUs 10 NPOBEAEHUIO MPAKTHYECKUX 3aHATHI/Ta00paTOPHBIX
paodot

OcHoBomonaralomuM  TpeOOBaHMEM K pe3ylbTaTaM OCBOCHHS XHUMHUH  SBIISCTCS
c(OPMHPOBAHHOCTh y 00yUarOIINUXCsl YMEHUN HUCCIIE10BaTh XMMUUYECKHE ITPOLIECCHI U SBJIECHUS, B
YAaCTHOCTH, IJIAHUPOBATh U MPOBOJUTh XMMHUECKHUE SKCIIEPUMEHTHI, UCCIEN0BATh BEIIECTBA U
IIPOBEPATH TUIIOTE3bl, UHTEPIPETUPOBATh PE3YJIBTATHI KCIIEPUMEHTOB, IPOBOAUTH PACYETHI I10
XUMHYECKHM (OpMyJaM U YpaBHEHHSIM XMUMHUYECKHX PEaKIHid, MPOTHO3UPOBATH MOCIEACTBUS
XUMHUYECKHUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX ITPOLIECCOB.

[IpakTHueckue 3aHATUS 3aKIIOYAIOTCSI B BBIIOJHEHUM CTYJEHTAMM, 107 PYKOBOJACTBOM
npenojiaBaTesns, KOMIUIEKCAa Y4YeOHbIX 3a/JaHUil HalpaBIEHHBIX Ha YCBOCHHME HAay4dHO-
TEOPETUYECKMX OCHOB Y4e€OHOW JUCIHUIUIMHBL, HPUOOPETEHUE NPAKTUYECKUX HABBIKOB
OBJIQICHUSI METO/JaMU INPAKTUYECKOH paboThl C NPUMEHEHHEM COBPEMEHHBIX CPEICTB
KOMITBIOTEPHOH rpaduku, MyIbTUMEINA, KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

IIpakTHyeckue 3aHATHS CIIOCOOCTBYIOT Oosiee TIIyOOKOMY HMOHHMAHHMIO TEOPETUUYECKOTO
Marepuaia y4eOHOro Kypca, a TakKe pa3BUTHIO, (POPMHUPOBAHUIO M CTAHOBIICHHIO PAa3JIMYHBIX
YPOBHEH COCTaBIAIOIIMX HPOPECCHOHATbHON KOMIIETEHTHOCTH CTyAeHTOoB. Hapsay c¢
dopMHEpOBaHHEM YMEHHA W HAaBBIKOB B TIPOIECCE MPAKTHUYECKUX 3aHATHH 0000maroTcs,
CHUCTEMAaTU3UPYIOTCS,  YIIyOJIIOTCS M KOHKPETU3UPYIOTCS ~ TEOpPETHYECKHE  3HaHMA,
BbIpa0aThIBaE€TCsl CIOCOOHOCTH M T'OTOBHOCTh HCIOJB30BaTh 3TH HAaBBIKM Ha IPAKTHUKE,
Pa3BUBAIOTCS] UHTEJUIEKTYAJIbHBIE YMEHUS.

[IpakTryeckue 3aHATHS TPOBOIATCA B (hopMe MpaKTUYecKux padot, 1abopaTOpPHBIX padoT
U B (popMe KeHCOB Ha aHaIN3 HH(POPMALIHH.

BxiroueHne — MpakTUKO-OPUEHTUPOBAHHBIX — 33JaHUW  Ha  IpaKkTHYECKUX  paboTax
HalpaBJIeHO Ha BBIABICHHWE 3HAaHUHM CTYyIEHTOB 00 OKpyXamolleM Mupe, (opMHUpOBaHHE
IPAKTUYECKMX YMEHHMH M HaABBIKOB, B TOM YHCJIE€ C MHCIOJb30BAaHHUEM JJIEMEHTOB
npodeccHOHATBHON JeATeNbHOCTH. [IpH BBIMOJIHEHUU NPAKTUKO-OPUEHTUPOBAHHBIX 3aJlaHUN
CTYIEHTHl HE TOJBKO pELIAIOT JUYHOCTHO-3HAUMMBbIE TMPOOJEMBl C HCIOJIb30BaHUEM
NOpPEIMETHBIX 3HAHUM, HO M OCBAaMBAIOT 3JIEMEHTHl OOLMX KoMmIeTeHIMH. Llenb mnpakTuko-
OPHUEHTHPOBAHHBIX 33JaHUN — «IIOTPYKEHUE» B PEIICHHE <OKU3HEHHOW» 3amadn. Marepuansl
JUI COCTaBJICHUS TaKUX 3aJaHUM JOJDKHBI OBITH B3SIThI M3 OKpYXarolled AeHCTBUTEIbHOCTH,
JOJIKHBI OBITh MHTEPECHBI 00YYaroIMMCsl U JOJKHBI MOTUBUPOBATh MX Ha MOUCK BapHAHTOB
peLIeHU.

JlaGoparopHble pabOThl COCTABIAIOT BaKHYKO YacTh y4eOHOro Ipoliecca MO0 XUMHUU U
HarpasiieHbl Ha (GOpMHUpPOBaHUE y OOYUYAIOIIMXCS MPAKTUUYECKUX YMEHHUH, B T.4. CHOcOOHOCTEH
YCTaHABIMBATh CBSA3M MEXAY TEOPETUUYECKUMH IMOJIOKEHUSIMU U AKCIEPUMEHTaIbHbIMU
naHHbIMU. KauecTBeHHOE BbINOJIHEHHE TaOOPaTOPHBIX paboT TpeOyeT HaIM4Ks Y 00yJaromuxcs
HE TOJbKO COOTBETCTBYIOIIMX MPAKTUYECKUX HABBIKOB (COONIO/IEHHE TEXHUKH O€30MaCHOCTH,
cOOpKa yCTaHOBOK, IPUTOTOBJIEHUE PEAKTUBOB U TIp.), HO ¥ 3HAHUM TEOPETUUECKOr0 MaTepuaa.

Keiic mnpencraBnser co0oil omucaHue HEKOM KOHKPETHOW CHTyallud WIW clydas,
BKJTFOYAIOIIETO B ce0s1 Ipobiemy, TpeOyronyro pemieHus. Kak mpaBuiio, CTpOUTCS Ha peaTbHBIX
¢dakrax. Ero ornuuurenbHas OCOOCHHOCTh — OMHUCAHHME MPOOJEMHON CHTyallud Ha OCHOBE
¢dakToB U3 peanbHON *U3HU. Kelic — 3TO He MpOCTO MpaBIMBOE ONMUCAHUE COOBITHH, a €AUHBIN
UH(OPMALIMOHHBIM KOMIUIEKC, TO3BOJISIOMINN MOHATH CUTYalMI0. TakuM 00pa3oM, pelnTh Kenc
— 3HAUUT TMPOBECTH aHAIM3 TMpeAjlaraéMoil CUTyalluM WIM Ciy4as W HalTh Hauboiee
palroHaIbHOE pelIeHUe MPOOIIEMBI.
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3.1. TemaTuka u cofiepkaHue MPAKTHYECKUX 3aHATHII/1a00paTOPHBIX padoT

Jlabopamopnan padoma 1.

Tema: «llpucomosnenue pacmeoposy.

Conepxxanue: [Ipucomosnenue pacmeopos 3a0AHHOU MACCOB0U 00Jel pPacmEOPeHHO20
sewecmaa, npogedeHue peakyuti UOHHO20 0OMeHa, onpeodelienue cpedbl paAcmEopos euiecms ¢
HOMOWBIO YHUBEPCATIbHO20 UHOUKAmMOpa (KUCHAs, HeumpanivHas, weiouynas). 3adanus Ha
cocmasienue UOHHBIX peakyull. Pewenue npakmuko-opuenmuposanusbix paciemusix 3a0anuti Ha
PAcmeopbwl, UCNONIb3YeMble 8 ObIMOBOI U NPOU3BOOCBEHHOU 0esIMeNbHOCMU Yel06eKa

Jlabopamopuasa paboma 2.

Tema: «oenmupurayusn HeopeanuyecKux 6eujecmsy.

Copepxanue: Pewenue 3KCHEPpUMEHMANIbHBIX 3a0a4y NO  XUMUYECKUM C8OUCMBAM
Memannio8 u HemMemaiulos, N0 PACNOSHABAHUIO U NOJNYYEHUIO COEOUHEeHUll Memallod U
HeMemannos (83aumooelcmeaue 2UOPOKCUOA AIOMUHUSL C PACMEOPAMU KUCIOM U wenoyell,).
Hoenmugpuxayua Heopeanuueckux 6ewyecms ¢ UCHOIb30BAHUEM UX  DUUKO-XUMUYECKUX
CB0lCM8, XApaKmepHviX KauyecmeeHuvlx peakyuti. Kauecmeennvle peaxyuu na cynvgam-,
KapboHam- u X10pUO-aHUOHbl, HA KAMUOHbL MEMAllo8 U KAMUOH aMMOHUS

Jlabopamopnas pabomas3.

Tema: Ne3 «Ceoticmea yene000p0008y.

Conepxanue: Tpusuanvhas u MeicOYHAPOOHAS HOMEHKAAmMYpd, XUMUYecKue ceolcmed,
Ccnocobvl  nonyuenus y2neso00pooos. llonyuenue smunena u uzyueHue €20 CEOUCMS.
Mooenupoganue MoONeKyn U XUMUYECKUX NpespaujeHuli y2nes000po0os (Ha npumepe 3maua,
amuiena, ayemuiena u op.) U 2an02eHONPOU3800HbIX

Ilpakmuueckoe 3anamue 1.

Tema: «OcHosHble KonuuecmeeHHvle 3aKOHbL 6 XUMUU U pacyembl NO YPAGHEeHUIM
XUMUYECKUX PeaKyuiiy.

Copepxanne: OTHOCUTENbHBIE aTOMHAS U MOJIEKYJIsIpHAst Macchl. MoJIsipHas Macca.
KonuuectBo BemecTBa. MaccoBasi 107151 BemecTBa. 3akoH ABoraapo. MossipHbIif 00beM ra3oB.
OTtHocuTeIbHAs TIIOTHOCTH Ta30B. PacdeTsl M0 ypaBHEHUSAM XUMUYECKUX PEAKIUH C
HCIIOJIb30BaHUEM MacCOBOM J10J11 BellecTBa, 00beMa (HOpPMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA
BEILECTBA

Ilpakmuueckoe 3anamue 2.

Tewma: IIpaxmuueckaa paboma Ne2. «H3yuenue nepuoouyeckux 3aKOHOMEPHOCMEU U UX
83AUMOCBA3U CO CMPOEHUEM AMOMO8).

Copepxanue: [lepuoouueckas cucmema xumudeckux snemernmos J{.1. Menoeneesa. Cés3b
nepuoouyeckoz2o 3akouna u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMOE C COBPEMEHHOU
meopueli cmpoeHus. amomos. 3aKOHOMEPHOCMU USMEHEeHUs. C80UCME XUMUYECKUX DJIeMeHmOos,
00pazyemvlx umMu NPOCMbIX U CIOJHCHBIX eujecme no 2pynnam u nepuodam Ilepuoouueckoii
cucmemvl. 3HaueHue NepuoOUHecKo20 3aKOHA U CUCmeMbl Xumuyeckux d1emenmos J{.H.
Menoeneesa 6 pazsumuu HayKu.

Yemanoenenue  ceasu  meocoy cmpoenuem  amomo8  XUMUYECKUX — INEMEHMO8 U
NEpUOOUUECKUM — UBMEHEHUeM CBOUCME XUMUYECKUX JJIeMEeHmo8 U UX COeOUHeHUll 8
coomeemcmeuu ¢ noaodcenuem  Ilepuoouueckoii  cucmemvl.  Peuwienue — npaxmuxo-
OPUEHMUPOBAHHBIX MEeOPeMmU4eckux 3a0aHull HA XApaKmepusayuro XUMUYEeCcKUX I1eMeHmOos
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«Memannuueckue / Hememaniuieckue c80UCMBA XUMUYECKUX INeMEHMO8 8 COOMBEMCMBUU C UX
NEeKMPOHHLIM CMPOEHUEM U NONONHCEHUEM 8 NePUOOUUECKOU CUCIeMe XUMUYECKUX INeMeHMO08
J.U. Menoeneesay

Ilpakmuueckoe 3anamue 3.

Tema: « Cmpoenue sewjecmsa u npupooa XuMuuecKou Cesa3uy.

Copepxanue: /[lemoncmpayusi mooeneli KpUCMALIU4ecKux peuemor: UOHHOU (X10puo
Hampus), AamoMHoOU (epagum u aimas), MOIEKYIAPHOU (VeIeKUCbIl 2a3, U00), MEMALIULECKOU
(hampuil, maeHuill, mMeodv). Pewenue npakmuueckux 3a0aHuti HA COCMAGIEHUE INEKMPOHHO-
epagpuyeckux gpopmyn snemenmos 1—4 nepuooos

Ilpakmuueckoe 3anamue 4.

Tewma: Ilpaxmuueckasn paboma Ne4. « Homenknamypa HeopeaHuieckux euecmay.

Copepxanue: Pewenue npakmuueckux 3a0anuii no Kiaccuguxayuu, HOMeHKIamype u
Xumuyeckum opmynam HeopeaHuyeckux 6ewecme paziudHblX KIAcco8 (yeapHulll 2das,
VeNeKUcavlll 2a3, aMMUAaK, 2aueHas u3eecms, He2auleHdas U38ecmv, NUMbesas cood U Opy2ux):
Hazeauusi eewecme no medxcoynapoonou (HIOIIAK) unu mpueuanvroli HoMmeHnkiamype u
cocmasinenue opmynvl XUMU4eCKux ewecms, onpeoeiienue npuraonedxcHocmu K knaccy. Iouck
ungopmayuu no  HA38aHUAM, UOeHMUDUKAMOpPAM, CMPYKMYPHoIM  opmyram. Ananrus
Xumuyeckou uHgopmayuu, RNOAYYAeMOl U3 PAHLIX UCMOYHUKOB (cpedcmé Maccooll
ungopmayuu, cemo Unmepnem u opyeue)

Ilpakmuueckoe 3anamue 5.

Tema: [lpakxmuueckas paboma No5. «Bausnue pasnuunvix ¢haxmopos Ha cKOpOCmb
XUMUYECKOU peaKyuuy.

Copnepxanue: PeuweHue npaxmuxo-opueHmupo8anHvlX 3a0aHUll HA aHAIU3 HaxKmopos,
BIUAIOWUX HA USMEHEHUe CKOPOCMU XUMUYECKOU peakyuu. 3a8UcumMocms CKOPOCMU XUMUYECKOU
peaxkyuu om NPUCYmcmeusi Kamaiusamopa Ha npumepe paszlodceHus Nepokcuoa 8000pooa ¢
HOMOWBIO OUOKCUOA Mapeanya u Kamanasvl. Pewienue npakmuko-opueHmuposannvlx 3a0aHuil
Ha npumenenue npunyuna Jle-Illlamenve 011 Haxodxicoenus HANPAGIeHUss CMeWeHUs: pA8HOBeCUs.
XUMUYECKOU peakyuy U aHaiu3 paxmopos, eIusiomux Ha cmeueHue XUuMuiecko2o pagHo8ecus

Ilpakmuueckoe 3anamue 6.

Tema: . «Qusuko-xumuueckue c80UCMBA HEOP2AHUYECKUX 8EULECTNEN.

Conepxanne:  [Ilpakmuyeckas  paboma  Ne6.  «Dusuxo-xumuueckue  C80LUCMBA
HeOp2aHuyecKux 6eujecmasy.

Cocmasnenue ypagweHuu XUMUYECKUX peakyuti ¢ ydacmuem MNpOCMbIX U CIOHCHBIX
HEOP2AHUYECKUX Geujecms: Memannog U HeMemdannos, OKCUOO8 Memannos, HemMemanios u
amgpomepHbIX 21eMeHmo8; HeOP2aHU4eCKUX KUCIOM, OCHOBAHUL U aMBOMEPHBIX 2UOPOKCUO08;
Heop2aHuyecKux coJietl, Xapaxkmepuzyowux ux ceoucmaa.

Pacuémur maccol 6ewjecmea unu 06véma 2a306 NO U3BECMHOMY KOAUUECMB) Geujecmad,
macce unu 00vEMy 00HO20 U3 YYACMBYIOWUX 6 PeaKyul 8ewecms, pacuémol Maccol (00véma,
KOIU4ecmea eeujecmaa) npooyKmos peakyuu, eciiu 0OHO U3 eujecms umeem npumecu. Pewenue
NPAKMUKO-OPUEHMUPOBAHHBIX 3A0AHULL HA CBOUCMBA, COCmas, NolyyeHue U 6e30nacHoe
UCNONIL30BAHUE  BANCHEUIUUUX HEOP2aHU4YeCcKux eeujecms 6 Obimy U npogeccuoHanbHou
0esAmenbHOCMU Yel08eKa

Ilpakmuueckoe 3anamue 7.

Tema: . «Homenxnamypa opeanuueckux euecmey.
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Conepxanue: O3Hakomienue ¢ 06pasyamu OpeaHuyecKux 6eujecms u Mamepuaiamu Ha ux
OCHOBe, MOOeIUPOBaHUe MONEKYI OpP2AHUYeCKUX 6ewecms, HaOI0eHue U  ONUCaHue
O0eMOHCMPAYUOHHBIX ONBIMOE NO NPEBPAWEHUI0 OP2AHUYECKUX 6eecms NpU HaepesaHuu
(nnasnenue, obyenusanue u copenue). Cocmagnenue NOIHLIX U COKPAWEHHBIX CIPYKMYPHLIX
Gopmyn  opeanuueckux 8ewecms OMOEIbHLIX KIACCO8, UCNOAb3YA UX HA36AHUS  NO
CUCMEMAMUYECKOU U MPUBUATLHOU HOMEHKIamype (dMmuleH, ayemuieH, iuyepun, ¢heHor,
¢opmanvoecuo, ykcycnas kucioma, enuyur). Pacuemwvl npocmetiweti popmynvl opearnuueckoi
MOJIeKYIbl, UCXOO5 U3 DTIeMEHMHO020 cocmaesa (8 %)

Ilpakmuueckoe 3anamue 8.

Tema: «Homenknamypa KUCI0pOO0COOEPHCAUUX OPAHUYECKUX COCOUHEHULLY.

Copnepxanue: TpusuanvHas u MeicOYHaApOOHAs HOMEHKIAmypd, XUuMuyecKue ceolicmaed,
CnOCcoObl NONYUeHUs: CNUPMo8 U (eHoN08, KApOOHOBbIX KUCiom U 3¢upos, arboecuoos u
kemonog. CocmasneHue cxeMm peakyuil (8 mMoM 4Yucie Hno NPeONONCEHHbIM YEenouKam
npespawjenuli),  Xapakmepuzyiouwux — Xumuueckue — C8OUCMBA  KUCIOPOOOCOOEPHCAUUX
Op2aHUYECKUX COeOUHEHUl

Ilpakmuueckoe 3anamue 9.

Tema: «Xumuueckue u uzuueckue ceoticmea KUciopoOoCOOepHCaAUUX OpPeaAHUYEeCKUX
coeOuHeHUs .

Conepxxanue: [lpogedenue, HabnoOeHue u onucavue O0EMOHCMPAYUOHHBIX ONbLIMOBG:
20peHue CHnUpmos, KauecmeeHHvle peakyuu OOHOAMOMHBIX CHUpPmMos (OKUClIeHue 3MaHold
oxcuoom meou (Il)), MHocoamMoOMHBIX CRUPpMOS (83aumooelicmsue 2nuUyepuHa ¢ SUOPOKCUOOM
meou (Il)), anvoezudos (okucieHue amMmuauubim pacmeopom okcuoa cepeopa(l) u euopoxcuoom
meou (Il), e3aumooleticmeue Kpaxmana ¢ uo0om), u3yyeHue C80UCME pAcmeopa YKCYCHOU
KUCTIOMbL

Ilpakmuueckoe 3anamue 10.

Tema: «Cgoticmea azomocooepaicaujux OpeaHudecKux coeOUHeHULL.

Copepxanne: Quauueckue u XumuuecKue C8OUCMEA AMUHO8 (peakyuu ¢ KUCIOmamu u
20peHUst) u aMuHokuciom (Ha npumepe 2nuyuta). Habnooenue u onucanue 0eMoHCmMpayuOHHbIX
onvimMog: deHamypayus 6e1K08 npu HacpesaHuu, Yeemuvie peaKyuu OeiKos

Ilpakmuueckoe 3anamue 11.

Tema: «Cunmes, ananus u Kiaccugpukayus 6b1cOKOMONEKYIAPHLIX COCOUHEHUTI»

Copnepxanne: OcHogHble NOHAMUS XUMUU BblCOKOMOIEKVISPHBIX COCOUHEHUL: MOHOMED,
noauMep, CMpPYKmMypHOe 368€HO, CMeneHb NOIUMEPU3AYUL, CPEOHSsIsl MOAEKYJSAPHAS Maccd.
OcHosHble  MemoObl  CUHME3Ad  8blCOKOMONEKVIAPHLIX COCOUHEHUU — NOIUMEPU3AYUs U
NONUKOHOEHCAYUSL.

O3Hnaxomaenue ¢ 00pasyamu NPUpPoOOHbIX U UCKYCCMBEHHBIX BOJOKOH, NIACMMACC,
KAyuyKog: NAACMMACCbl  (NONUdIMULEH, NOAUNPONUILEH, NOAUSUHUIXIOPUO, NOJUCMUPOT);
Hamypanohvlll U cCuHmemuyeckue Kayuyku (0ymaoueHoulii, X10ponpeHosslll U U30NPEeHO8bIl),
B00KHA (HamypanbHble (XIONOK, Wepcmyv, WEINK), UCKYCCMBEHHble (ayemamHoe B0J0KHO,
8UCKO3a), cCuHmemuyeckue (Kanpou u 1a6cam)

Ilpakmuueckoe 3anamue 12.

Tema: «llpumenenue Xxumuyeckux 6ewecme u mMexHoOLO2ul C yuyemom Oyoyweu
npogheccuonanvHoll 0esimenbHOCmu .
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Copepxanue: PeweHue Kelic-3a0a4y no memam: nuuesvie NPOOYKmMvl, OCHOBbL
PAYUOHATILHO2O0 NUMAHUS, BAJCHeluUe CMpoumenbHvle U KOHCMPYKYUOHHbIE Mamepudvl,
CeNbCKOXO3AUCMBEHHOE  NPOU3B0OCME0, KPACKU, CMEKN0, Kepamukad, Mamepuanvl Ous
9NEeKMPOHUKU, HAHOMAMEPUATbI, MEKCMUTbHbIE 80JIOKHA, UCIMOYHUKU IHEP2UU, OP2aHUYecKue U
MUHepanvhvle YOOOpeHus, NeKapcmeeHuvle U KocMemudecKue npenapamol, O0bimoeas Xumus,
Mamepuansl U3 UCKYCCMEEHHLIX U CUHMEMUYECKUX B0TIOKOH.

4. ®oHJ OLEHOYHBIX CPEICTB JUCIUNINHBI

4.1 KoHTpPoJIbM OLlEHKAa PEe3yIbTaTOB OCBOCHMsS OOIIE00pa30BaTEIbHON UCIUTLIMHBI
pPacKpbIBAIOTCA Yepe3 AUCLUUILTHHAPHBIE Pe3yabTaThl, HallpaBiICHHbIE Ha (JOPMUPOBAHKE OOLTUX
KOMIIETSHIIM [0 pa3/ieiaM U TeMaM COJepKaHMs ya1eOHOro MaTepHara.

Oobmasi/npodeccuonanbHast Tun oueHoYHbIX
m pod Paznen/Tema ! .
KOMIIEeTeHIHA MeponpusiTHi
OK 01. Beibupats criocoObl perieHus Tema 1.1-1.7 TectupoBanue,
3a/1a4 npoQecCHOHANBHOM aesrenbHocTn | Tema 2.1, 2.2 YCTHBIN ompoc,
MPUMEHUTEIHHO K Pa3INuHbIM KOHTeKcTaM | Tema 3.1 -IKCIIEPTHOE HAOIIOICHHC
Tema 4.1,4.2 3a BBITTOJTHEHUEM
Tema 5.1-5.4 MpaKkTUYECKUX paboT U
Tema 6.1
Tema 7.1 OLICHKAa pEe3yJNbTaTOB UX
Tema 8.1 BBITTOJIHEHUSI.
OK 07. ConeiicTBOBaTh COXPAHEHUIO Tema 1.7 -OKCIIEPTHOE HAOJI0ICHNE
OKpYXKaroIlen cpeJibl, Tema 4.2 3a BBITIOJTHEHUEM
pecypcocOepexeHuo, MpUMeHITh 3HaHus | Tema 5.1 na0opaTOpHbIX paboT U
00 M3MEHEHNH KJIMMaTa, TPUHIIUIIBI Tema 8.1 OlCHKA pe3yTbTaToB HX
OepeKIMBOTr0 MPOU3BOJICTBA, FIPPEKTUBHO ,
o . BBITIOJTHEHMUS,
JIEHCTBOBATH B UPE3BBIYAHHBIX CUTYAITUSIX .
- OLIEHKA KeHCOB Ha MOMCK U
aHaJn3 UH(OpMaLIUK.
Brimonnenue 3aganuii
IIPOMEKYTOUYHON
aTTecTaluu

4.2. KoHTpPO/1bHO-U3MepHUTe/IbHbIe MaTePUAJIbl BKJIKOYAKOT:

KoHTtposb 3HaHU# 00y4aromuxcst BKIOYAeT:
Texymmii KOHTPOJb B (popMe YCTHOTO OIpoca Ha MPAKTHUYECKUX U JTaOOPATOPHBIX 3AHATHSAX,
TECTUPOBAHUS, SKCIEPTHOTO HAOIIOACHMS 3a BBIIOJHEHUEM IMPAKTUYECKUX paboOT M OlEHKa
pe3yJbTaTOB MX BBIMOJIHEHMSI, SKCIIEPTHOIO HAOIIO/IEHUSI 3a BBINOJHEHHEM JabOpaTOPHBIX
paboT U OIleHKa Pe3y/IbTaTOB UX BBIIIOJHEHUS, OLlEHKA KeHCOB Ha MOUCK U aHaIu3 WH(OpMaLIUK.
[IpomexxyTounyto arrectanuio B ¢opme mudPpepeHIpOBaHHOTO 3a4eTa B BUIE HTOTOBOM
KOHTPOJILHOM paboTHI.

KoHnTpo/ibHO-U3MepHuTe/IbHbICe MaTePHAJIbl BKJIKYAIOT:
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4.2.1. OueHoYHbIE CPeICTBA TEKYLIEro KOHTPOJIA MO JUCHUIINHE « XUMMSD)
Texkymui KOHTPOJb IIPOBOJATCA BO BpeMs AyAUTOPHBIX 3aHATUM II0 XHUMHH B

COOTBCTCTBHUHU C y‘{e6HBIM IIJIaHOM U pa6oqel71 IIporpaMMEeI 110 BCEM pasaciiaM IIporpaMMabl.

I[IpumepHble BONMpochl IS YCTHOro ompoca 1o Teme: llepuoanueckuil 3akoH U

nepuoauyeckas cucrema .M. MenneneeBa

1. KakoBa coBpemeHHas GpopMyIHpoOBKa NEPUOJUIECKOIO 3aKOHA?

KakoB ¢u3nveckuii CMbICIT HOMEpa Meprojia MepUoANIECKON TabInIbI?

Kak omnpenenuTs, 4TO 2JIEMEHT HAXOJAUTCS B TJIABHOU MOATPYIITIE WIIA TOOOYHOM?
KakoB ¢u3nveckuii CMBICII HOMEpa TPYIIBI HEPUOTUIECCKON TaOIUIIbI?

CKOJIBKO 3JIEKTPOHOB Ha BHEILIHEM YPOBHE UMEIOT 3JIEMEHThI IOOOYHON MOArPYHIIbI?

o ok w

Kak MeHst0TCS HeMeTauIMYecKhe CBOMCTBA aTOMOB 3JIEMEHTOB B IMEPUOIUYECKON

TabJuliie B OJIHOM MEPUO/JIE CIIeBa HAIIPABO U B OJJHOM IpyIIe CBepXy BHU3?

7. Kak MeHseTcs 3IEKTPOOTPULIATEIHHOCTh 3JEMEHTOB B MEPUOAMYECKON Tabimuie B
OJITHOM TIEPHUO/IE CIIEBA HAIIPABO U B OJIHOM IpymIe cBepXy BHU3?

8. Pacronoxute IepeUnCcICHHBIE XUMHUYECKHUE OJJIEMEHTHI B TOPSAIKE BO3pPACTAHHS
panuyca aToMOB: a) KpeMHHH, alfoMUHUH, hocdop; 0) HATpUl, TUTHH, KaITHIA.

9. Pacmonoxute TMEpPeUNCICHHBIE XUMHUYECKHUE OJJIEMEHTHI B TOPSIKE BO3pPACTAHHS
METAJTMYECKNX CBOWCTB aToOMOB:a) Oepwiutuid, OOp, JHUTHW; O) MarHui, KaJbIUH,
OepuLTuii.

10. YkaxxuTe XUMUYECKHI 3JIEMEHT TPEThEro MEepPHOJ], aTOMbl KOTOPOTO MUMEIOT Haubosee

BBIpKEHHBIE METAIIINYECKIE CBONCTBA.

le/IMepH])Ie 3aIaHUA IO MPAKTUYIECCKUM paﬁoTaM

[TpakTrueckas padbota no teme 2.1. TUIBI XUMUUECKUX peaKLuit

Copnepxanne: KonuuecTBeHHbIE OTHOWIEHUS B XUMHUU. (OCHOBHBIE KOJUYECTBEHHBIC
3aKOHBI B XMMHUHU U pacyueThl MO YpPaBHEHMUSM XMMHUYECKUX peakiuil. Monb Kak enuHuna
KOJIMYeCTBa BeniecTBa. MossipHas mMacca. 3aKOHBI COXPaHEHMS] MacChl U DHEPIrUU. 3aKOH
ABorazipo. Monspubiii 00beM ra3oB. OTHOCHTENbHAs IUIOTHOCTh Ta3oB. Pacuersl 1o
YPaBHEHMSIM XHMHYECKHUX pPEaKLUUH ¢ MCIOJb30BaHMEM Macchl, oO0bemMa (HOpMalbHbIE
yCIIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA

Llenb paGoOThI: U3YYUTh OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U HAyYUThCS PeLaTh
3a/la4yl 0 YpaBHEHMSIM XHMMHYECKUX pEaKIMIC HCHOIb30BaHUEM Macchl, o0bema
(HOpMaJbHBIE YCIOBHS) ra30B, KOJIMYECTBA BEIIECTBA

Xox paboTshl:

1. Paccumrats MoOssipHyto Maccy crneayrommx BemectB: NapSO4 LIOH, Mgs(POy),,

OKCHJIa AJIFOMUHUS.

2. PaccumTaiiTe KOJMYECTBO BEIIECTBA, KOTOpoe cooTBeTcTBYyeT: 120 rpamm kapOoHara
KaJIbLIUSL.

3. PaccuuTaiite maccy 4 MOJIb a30THOM KHCIIOTHI.

B

CxoapKO MOJIEKYIT conepkuTca B 280 T MOJIEKYJISIPHOTO a3o0Ta?
2
5. B CKOJBKHX JIUTPOB YIJIEKUCIIOTO Ta3a conepykntes 12%10%° monmexyin?
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6. OtHocuTenpHas IJIOTHOCTH Ta3a MO BO3MyXy paBHa 2. Uemy paBHa MOJSpHAs Macca
3TOro ra3a?

7. 18 © mMHKa BCTYNWJIO B PEAKIHMIO C COJSHON KHCIOTOM. Paccumraiite Mmaccy
o0pa3oBaBIIerocs 0cajaka U 00beM BbIICTUBIIET0Cs BOOPO/Ia

[TpakTrueckas padota mo teme 4.2. CBOMCTBa OPraHMYECKUX COCTUHEHUN
Conepxkanne:CocTaBiieHHE CXE€M peakiui (B TOM YHCIE MO MPEJI0KEHHBIM LEeNOYKaM
MPEeBpaIeHH), XapaKTepU3YIOUIMX XUMHUYECKHUE CBOWCTBA OPraHMYECKUX COETUHEHHIM
OT/IENIbHBIX KJIACCOB, CIIOCOOBI MX MOJIYYEHHS] M Ha3BaHUE OPraHUYECKUX COCIMHEHUM IO
TPUBHUAIIBHON WJIM MEXKIYHAPOJHON CUCTEMAaTUYECKON HOMEHKIIATYpE.
Pemienne  npakTMKO-OPMEHTHPOBAHHBIX  TEOPETHMYECKUX  3aJaHUM Ha  CBOMCTBA
OpPraHUYECKUX COEIMHEHHUI OTIENbHBIX KJIACCOB
[lenb: HaAyIUTHCSI COCTABIISITH YPABHEHUSI XUMHUECKUX PEAKIIUI C yYaCTHEM OPTaHUYECKUX
BEILECTB HA OCHOBAaHUU UX COCTaBA U CTPOCHHSI.
Xox palboTshl:
1. CocraBbTe ypaBHEHHUS DPEaKIMI MO NPEIIOKEHHBIM I[EMOYKaM, YKa)KUTE Ha3BaHUE
BEIIECTB
1 CH,—-CHs - C)Hg — CoHsCI — C,Hs0H
C2H4 — C2H2_, CGHG — CeHsNOz — C6H5NH2
3 C — CH4 — C2H2—> C2H4 — C2H5C|
4 CaCz — C2H2 — C2H4 _,C2H50H — C2H50C2H5
5 CH; — CyH, —-C,H¢ — CoHs0OH— C,HsONa
6 | Co;Hs — CoHg —» CoHsOH — CHsCHO — CH3COOH
7
8
9

C - CHs — CH3Cl - CH3OH — CH30CH;3

CaC2 — C2H2 —>C5H6 — C6H5C| — C6H50H

CO— CO; — Celeoe — CgHsOH — C2H5ON3.

10 | CaC, — Cy;H, — CH3CHO — CH3COOH — CH3COOC,Hs5
11 | Auetunen — O0eH301 —  HUTPOOEH30 — AHWIVH

12 | Otunen — staHon — OyrtagueH -1,3 — OyTaJMEHOBBIN Kaydyk

13 | Ilponan — 2-xj0pIponad — NpPONEH — MOJUIPONUIICH

14 | Meran — aAllCTHJICH — OTWJICH — IIOJIMITUIICH

2. Pemmre 3amauy: KimfokBa u OpyCHUKA MOTYT JUTMTEIILHOE BPEMSI XPAHUTHCS B CBEXEM
BUJEe 0e3 caxapa. DTOMYy CIOCOOCTBYET HaJM4Me€ B HUX MPEKPACHOIO KOHCEPBAHTA.
YcTaHoBUTEe MOJIEKYISIpHYIO (OPMYJy O3TOro BEIIeCTBa, €CIM MAacCOBbIE JOJIU
3JIEMEHTOB B HEM COCTaBIIAOT: yriepoaa — 68,85%, Bogopoaa — 4,92%, kucnopona -
26,23%

3. PemeHne mnpaKTUKO-OPHEHTUPOBAHHBIX TEOPETHYECKMX 3aJaHMi Ha CBOICTBa
OpPraHMYECKUX COEAMHEHNUH OTIEIbHBIX KJIACCOB
A) Tloyemy B KBallleHYIO KalyCTy YacTO JOOABISIOT KIFOKBY?

b) [Touemy sronpl 06JIEIUXU OCTAIOTCS MATKUMHU Ha MOpo3e?
B) ITouemy B XBOMHBIX Jiecax JETKO ABIIIUTCS?
I') [louemy B iepeBHSIIX MHOTJA CBEKEE MSICO XPAHUIIN B MOJIOYHON CHIBOPOTKE?
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J) Jns obGxapuBaHusi pbIObI MPUMEHSIOT IOACOJHEYHOE WM OJUBKOBOE MAcIo.
[ToueMy Ju1s1 3TOH LIETU HE UCIIOJIb3YIOT TBEP/IE )KUBOTHBIE KHUPHI?

E) Ilpu Bapke kuceneid u3 (QpyKToB NPOUCXOAUT KHUCIOTHBIA THAPOIM3 Kpaxmaina.
CocTtaBbTe ypaBHEHUE ATON peaKiluu.

X) [louemy BapeHbe ciallle caxapa, XOTs M BapuTcs Ha caxape?

IIpumepHbIe 3aJaHUA N0 KeiicaM HA MOMCK U AaHAJIU3 MH(pOpMATUT

Keiicel o pazzneny 7. Xumus B ObITY U IPOU3BOJICTBEHHOM JEATEIBHOCTH YeJIOBEKa
Conepxanue:Ilonck u aHamu3 KeHCOB O MPUMEHEHUH XUMHYECKUX BEIIECTB U TEXHOJIOTUI
¢ ydyeroM Oynaymedi mnpodecCHOHATBHOW JEeATENbHOCTH 10 TeMaM: BaKHEHIIHe
CTPOUTEIIbHBIE MAaTepuajbl, KOHCTPYKIIMOHHBIC MaTepHaJIbl, KPACKH, CTEKJIO, KepaMuKa,
Marepuanbl sl 3JEKTPOHUKH, HAHOMAaTepUallbl, TEKCTUJbHBIE BOJOKHA, HCTOYHUKHU
SHEPTUU, OPTaHUYECKHNE U MUHEPAJIbHBIC YA0OPEeHUs, JIEKApCTBCHHBIEC BEIIECTBA, ObITOBAs
XUMHUSL.

Lens: mnpoaHanmu3upoBaTh HHPOPMALMIO O TPUMEHEHWHW XHUMHYECKHUX BEIIECTB H
TEXHOJIOTHi ¢ yueToM Oynyiiel mpohecCuOHaTbHOM NesSTEIbHOCTH.

[Ipumepsl KeiicoB:

Keiic Nel. «XJ10p B KU3HU YEIOBEKA»

B Snonun oObenuHeHHbIMM cuiamMu  HanumoHalbHOTO HMHCTUTYTa 3JI0pOBbS U
[Ipedexrypuoro ynusepcurera Cua3yoku ObLIIO TPOBEICHO HCCIIEIOBAHNE. Y UYEHBIC BBIACHUIIH,
YTO €CTECTBEHHbIE OPraHMYECKHE BEIIECTBA BCTYNAIOT B PEAKIIUIO C XJIOPHUPOBAHHOW BOJION U3-
1oJl KpaHa, 00pa3ysl OlacHble COEIMHEHUS, KOTOPbIE MOTYT CIYKMTh NMPUYMHOM paka. Taxue
coenMHEeHUs Ha3bBalOTCs MX, 10 ecTh «MyTtareH ukc» uinm «Hen3BeCTHBIN MyTareHn».

3ajaHus:

1. ITpeyioxxute crocoObl YMEHbILIEHHS! SJOBUTOTO BIMSHMS XJIOpa B MUTHEBOW BOJE Ha
OpraHH3M 4YeJIOBEKa.

2. Ucxons u3 cBoeil JKM3HEHHON NPAaKTHUKH, MPUOIU3UTENBHO PAaCCUUTANUTE, CKOJIBKO
XJIOPUPOBAHHOMN BOJIBI Bbl UCIIOJIB3YETE B TE€UEHHE JHS M JUIS KAKUX Lienei?

3. Kakue opransl yenoBeka O0JbIIIe BCETO CTPAIalOT OT BO3ACUCTBHS XJiopa?

4. Kak BiusieT XJIOpUpOBaHHAs BOJa Ha YeJIOBEKa P KylaHUU?

5. Haiigute nomonHuTENbHYO MH(GOPMAILMIO O 3aMeHEe XJopa MpH o0e33apakuBaHUU
BOJIBI.

6. Uccnenyiite pazinuyuHble TOBAphbl OBITOBOM XMMHUHU B CBOEM joMe. COCTaBbTE CIIMCOK
XJIOPCOJIEPKAIUX COSMHEHUH, YKaKuTe Mepbl 0€30IaCHOCTU NpHU paboTe ¢ HUMHU.

Keiic No2. «BomopogomoOunu — mar B Oyayiiee»

AptomoOmnn Honda FCX Clarity Ha BOJOpPOAHBIX TOIJIMBHBIX 3JE€MEHTAaX €3IST 10
noporam EBpomber ¢ 2009 roma. B 2011 romy Honda mpucoenuHmiace K eBpomneiickomy
napTHepcTBy sKkonoruuHoil suepruu (CleanEnergyPartnership), mocie yero BbiBesna Ha NEpBBIT
IUIaH TPOU3BOJICTBO SKOJOTMYECKH YHUCTBIX aBTomMoOmieil. A Ha Ilatom MockoBckom
MexayHnapoaHoMm aBTocaioHe BA3 mpenactaBui cBoro HOBHHKY «Jlama-AHTam» ¢ GauioHamMu
BOJIOPOJa U KHCIIOPO/a.
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3amanusi:

1.ITouemMy MHOTHE aBTOMOOMIILHBIE KOMITAHUHU Pa3padaThiBalOT aBTOMOOMIIH, paboTaroIiue
Ha BOJOPOJHOM TOIUTHBE?

2.Kak BBIXJIONIHBIE Ta3bl aBTOMOOWJIEH, pabOTArOIIMX Ha YIJIEBOJIOPOIHOM TOILIUBE,
BIIMSIOT HA 37]0pPOBbE YeJIOBEKa?

3. Kakue «+» u «—» Bbl BUIIUTE Y BOJIOPOJOMOOUIICH ?

4.HaiimuTe TONOTHUTEIBLHYIO HHPOPMAIIHIO 00 UX yCTPOUCTBE.

5.Ecnu B Balmieit ceMbe WM y BalllUX 3HAKOMBIX €CTh aBTOMOOWIIU, MOJCYUTANTE, CKOIBKO
NPUOIU3UTENBHO INTPOB OCH3WHA, Ta3a U KAKOH MapKH UCIIOJIb3YeTe CKETHEBHO.

6.Kakue BemecTBa U B KAKOM KOJMYECTBE MOT'YT HAXOJUTHCS B BBIXJIOMHBIX Ta3ax BalllUX
aBTOMOOMIICH?

I[IpesncTaBbTe 3alIUTY KEWCOB MO TAaHHBIM 3a/1a4aM [PY TOMOIIY MPe3eHTAIHI
JInist co3anusi KaueCTBEHHOM MPE3eHTAIMH HE00X0IMMO COOII0IAaTh Pl TpeOOBaHUIL:

OO6uue 1. TIpe3eHTanus JOHKHA HAYMHATHCS C TUTYJIBHOTO ciaija, I/1€ yKa3blBaeTcCs

TpeOoBaHUS TeMa, CBeJIeHus1 00 aBTOpeE U T.II.

2. Ha cnaiinax Heo0X0AMMO pa3MelaTh TOJbKO T€3UCHI, KIIOUEBbIE CII0BA,

rpaduyeckue MaTepuansl (CXeMbl, PUCYHKH, TAOIUIbI, GOTO U T.I1.).

Hcnonb30Bath e1UHBINA CTUIb OOPMIICHHUS.

4. KonnuecTBO cllaiiJJoB JOKHO OBITH JOCTAaTOYHBIM JUISl PACKPBITUS TEMBI,
HO He Oosnee 20-TH.

L

[pudTtsr 1. Cneagyer wucCHoib30BaTh CTaHAAPTHBIE, MIUPOKO PACTIPOCTPAHCHHBIC
mpudTel, Takue kKak Arial, Tahoma, Verdana, TimesNewRoman, Calibri u
Ap.;
2. Pa3mep mpudra nns 3aroioBKOB — He MeHee 24, mis mHbOpMaluu He
MeHee 18.
3. He pekoMeHayeTcs HCMONB30BaTh pa3HbIE THUMB IMIPUPTOB B OAHOU
TIPEe3EHTAITHH.

4. Jlna BblaeneHus uHGOpMAMU CIIEIyeT HMCIOJIb30BaTh >KUPHBIM mIpUQT,
KYpPCHUB WM TIOJYEPKHBAHNE.
5. He 3n0ynorpe0asaTh MponMCHBIMUA OyKBaMHU.

®on 1. XenatenpHO UCOIB30BaTh OAHOTOHHBIN (POH HEAPKUX MACTEIbHBIX TOHOB.
2. s ¢hoHa IpeArnodTUTENHHBI XOJIOIHBIC TOHA.

Hcnons3oBaHue 1. Ha OJIHOM Cllaiize PCKOMCHAYCTCA HUCIOJIB30BATbH HC Oonee 3-x IIBCTOB:
OBETa OJWH IJId CbOHa, OJIMH AJId 3aroJIoBKa, OAWH JIJIs1 TCKCTA.
2. I[J'ISI (I)OHa H TCKCTA UCTIOJIb30BATh KOHTPACTHLIC IIBCTA.

[TpencraBnenne | 1. PexkoMeHmyeTcs MCMOIb30BATh KOPOTKUE CIOBA U MPEATOKEHUSI.
uHpopmaruu 2. MUHHMH3HPOBATH KOJMYIESCTBO MPEIOTOB, HAPESUUH, MPUITaraTeIbHbIX.

3. 3aroJjoBKU JOJKHBI IPUBJIEKATh BHUMAHHUE ayTUTOPHUH.
O6Bem He crour 3amonHsaTh OAWH ClIala CIOAIIKOM OOJBIIMM OOBLEMOM
uH(popMaIuu uH(GOpPMAIIMK: TN MOTYT €TUHOBPEMEHHO 3alIOMHHUTD HE Ooliee Tpex (haKToB,

BBIBOJIOB, OIPEETICHUMN.

27




o @DEEPAJIBHOE TOCYIAPCTBEHHOE BIOIKETHOE OBPA30OBATEJTIbBHOE CMK
(ﬁ'@ _ VUPEXIEHME BBICIIIETO OBPA3OBAHI PIYTVC
N «POCCUMUNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PIryTUC Aucm 28

IIpumepHbIe 3a1aHUA M0 J1a00PATOPHBIM padoTamM

JlabGopaTopHas pabora 1o Teme 4.2. CBOKCTBa OPraHMYECKUX COSTUHEHUI

Conepsxanue: “IlpeBpailienust opraHuyecKux BelmlecTB npu HarpeBaHuu'.IlomyueHue sTuiieHa U
U3YyYEHHE ero CBOWcTB. MojenupoBaHue MOJEKYJI M XUMUYECKHX IMPEeBpalleHU Ha IpuMepe
3TaHa, ITUJICHA, alleTUJICHA U Jp.

Ilenp pabOTHI:M3YyUUTh MPEBPAICHHUS HEKOTOPHIX OPTaHWYECKUX BEIIECTB NpPH HArpEBaHUU —
MOJICIMPOBAHUU MOJIEKYJ M XUMHUYECKUX TMPEBpallCcHUH Ha TMpUMEpe HdTaHa, HTUIICHA,
aleTUJICHA; HAYYUThCS MOTy4YaTh B J1a00paTOpUU ATHIIEH; U3YUYUTh (PU3UUYECKHE U XUMUYECKHE
CBOICTBa TUJICHA

Xom paboThI:

1. Bonpocs! a1 gomycka K 1abopaTtopHoil pabote

a) 00BSICHUTE, K KAKOMY KJIAaCCY OPTaHUYECKUX BEIECTB OTHOCHUTCS STHUIICH;

0) 0OBsSICHUTE, KAKUMH XMMHUYECKUMHU CBOMCTBAMHU OOJIQIAFOT BEIIECTBA JIAHHOTO KJacca, KaKue
KaueCTBEHHBIC PEAKIIMH JIJISI UX OOHAPYKEHUS UCTIOIb3YIOTCS,

B) OOBSCHHUTE, KaK MOXXHO IOJIYYUTh BEUIECTBA JAHHOTO KJacca COCIMHEHHWH B JTaOOpaTOPHBIX

YCIIOBHSIX.
2. [IpocMoTpUTE BUACOOMBITHI U 3aMOJHUTE TAOIHUILY:
HazBanue onbiTa HaOmronenus YpaBHEHUS peakiuu BriBon
ITonyyenue sTrieHa Kaxkon ras HaszoBute mnpoayKThl
BBICIACTCS? Y TUIl pEAKLIUH

OpOMHOI BOOM

BzaumoaerictBue c

YUto npoucxomur c
pacTBOpOM OPOMHOM
BOJIBI?

HaszoBute mpoayKThI
U THUI peaKuu

B3aumoneiictsue

C

NEpMaHTraHaTOM KaJius

Uro mpoucxomaur c¢
pacTBOpPOM
IIepMaHraHara
Kanus?

HazoBure npomykThl
U TUI peaKiuu

I'openue sTunena

Onumure xapakrep
TOpEeHUs 3TUJICHA

HaszoBute mpoayKThI
U THUI peaKuu

3. O0OpaboTKa pe3ynbTaTOB OMBITOB:

a) Ilpoananmu3upoBaTb COOTBETCTBUE IIOJIYUEHHBIX pe3yJbTaTOB CIOCOOAM MOJIYy4YEeHHUs
HeNpeIebHbIX YIIIEBOIOPOIOB psiaa aTUIeHA (akeHoB). CienaTh COOTBETCTBYIONIUI BBHIBO/I.

0). ChopmynupoBath BEIBOJ O (U3HKO-XUMHYECKIX CBOMCTBAX dTUJICHA.

B). ChopMynnpoBaTh BBIBOJ O cIIoco0ax 0OHApyKEHUs ATHIICHA.

4. MonenupoBaHue MOJIEKYJI 1 XUMUUYECKUX NIPEBPAILIEHUI 3TaHa, 3TUJIEHA, alleTWIEHA U JIp.

a) CocraBbTe MIApOCTEP’KHEBBIE MOJENN MOJEKYNl A3TaHa, 3TUJIeHa, aueTwieHa. Hanummre
CTPYKTYpHBIE (hOPMYJIbI ATUX BEILIECTB U Ha3BaHMUS.

6) CocraBbTe IIAPOCTEP>KHEBBIE MOJEIHU MOJIEKYJ MYPaBBUHOM KHUCIIOTHI, 3TUJIOBOTO CIHPTA,
metanand. Hanummre cTpykrypHblie (OpMYIIbl 3THX BEILIECTB U Ha3BaHMUS.

B) CocTaBbTe MIAPOCTEPIKHEBBIE MOJIETTN XUMUYECKUX PEAKIUH, MPOTEKAIOIINX IPYU HarpEeBaHUU:
JETUIPUPOBAHUE 3TaHA, KaTAIMUTUYECKOE OKHMCIEHUE METAaHa, MUPOJIM3 MeETaHa. 3aluIInTe

28



@rEOY BO
s
(11
N
P

PIYTHUC

OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/JIKETHOE OBPA3OBATEJ/IBHOE
YYPEXXIEHME BbICIITETO OBPA30OBAHVIA

«POCCUVCKUM TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVICA»

CMK
PIYTUC

Aucm 29

ypaBHEHHUS B TeTpa/b, 0003HAYbTE YCIOBUS MPOTEKAHUS PEaKkiui, naiiTe Ha3BaHUE MPOAYKTaM

peakuui

I[IpumepHBIiA TeCTOBBIH KOHTPOJIb 10 pa3aeidy 1 «OCHOBBI CTPOEHHUS BelleCTBA
Bri0epuTe 01uH NPpaBUJILHBIH OTBET:

1. Atombl C u Si UMEIOT OIANMHAKOBOE YHUCJIO:

A) HEHTPOHOB B si/Ipe

b) sHepreTnueckux ypoBHEH

B) 251eKTpOHOB Ha BHEIIHEM SHEPIreTHYECKOM YPOBHE

I') anexkTpoHoB

2. B pany xumndeckux 31emenToB Li-Be-B—C meranmuyeckue cBOiCTBa:

A) ycunuBaroTcs

b) ocimabeBarot

B) He MeHsroTCs

') u3MEHAIOTCS IEPUOTUIECKH

3. K s-a5ieMeHTaM OTHOCHUTCS:

A)K

b) S

B) Fe

I') Br

4. Ilytem coenuHeHus aToMoB 1ol HomepoM 11 u 17 oOpa3yercs BEHIECTBO ¢ XMMHUYECKOMN

CBA3bIO:

A) MoHHOI

b) xoBaneHTHOI MmonspHOi

B) xoBaneHTHOI HETONSPHOA

I') meTanmnuueckoi

5. KonnuecTBo 371eKTpOHOB Ha MOCIEAHEM SHEPTreTHYECKOM YPOBHECOOTBETCTBYET:

A) HOMEpY nepuosa

b) Homepy rpynmb

B) nopsiaxkoBomy HOMeEpy

6.AIMa3ycOOTBETCTBYET:

A) HOHHAas XUMUYECKas CBSA3b

b) xoBaneHTHas moJsipHAs XUMHUECKas CBSI3b

B) xoBaneHTHas HenoJsipHasi XUMUYecKasi CBSI3b

7. CBs13b, 00Opa3oBaHHas 3a CYET 0000IIECTBICHHS BAJIEHTHBIX 3JIEKTPOHOB, HAa3bIBACTCS:
A) MoHHOI

b) meramnmmnueckoit

B) xoBanenTHOM

8. B mopsake Bo3pacTaHUsi KUCIOTHBIX CBOWMCTB JIETyYMX BOJOPOJHBIX COEIMHEHHH

SJIEMCHTHI PACIIOJIOKECHBI B Py

A) K, Ca, Sc
b) Al, Mg, Na
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B)F,Cl, 1

9. Kakoe u3 cyXIeHuil BEpHO ISl 3JIEMEHTOB VA TpyIIIbI

A) obmas popmyia geTydero BogopoaHoro coenuuenns RH4

b) He 00pa3yioT 1eTyunx BOJAOPOIHBIX COSAMHEHUN

B) 1o 3aBepiieHns SHEPreTHUEeCKOro ypoBHS HE XBaTaeT TPEX ANEKTPOHOB

10. Cpenu BemecTs, ykazanHbiX B psimy NHs, Oz, HCI, SOzko1ruecTBO coennHeHwMii ¢
KOBAJIEHTHOW HEMOJIAPHOU CBS3BIO PABHO

A) Tpem

b) nBym

B) uersipem

11. Xumuueckas cBA3b B MOJIEKYJIaX 030HA U XJIOPH/Ia KaJbI[USICOOTBETCTBEHHO:

A) KOBaJIGHTHAs TIOJISIPHAS U MOHHAS

b) xoBaneHTHas noJisipHas U KOBaJICHTHAs HETIOJIApHAs

B) xoBaneHTHas HENOJsPHAS U MOHHAS

IIpuMepHBI TECTOBBIA KOHTPOJIb no pasgeay 4 «CrpoeHHe M CBOIiCTBa
OpPraHu4ecKuX BelecTB»

1.BemmecTBo, cocTaB KOTOPOTO BBIpaKEH MOJEKYJsipHOH (opmynoit CsHg oTHOCHTCS K
KJ1accy:

1) apeHsI

2) amKaHbI

3) ankeHbl

4) amKUHBI

2.Ha3zBanwue Bemiectsa, popmyina kotoporo: CH3-CH(CHj3)-CH,-CH,-OH

1) Oyranon-2

2) IeHTaHoI-2

3) 2-metunbdyranon-4

4) 3-metundyranon-1

3.BemectBo, umeromniee Gpopmyny CH,=CH, Ha3bIBaeTcs:

1) Tomyon

2) sTHIIeH

3) rnmuuepuH

4) mpomnaHoI

4. BemiecTBo, Ha3BaHHE KOTOPOTO MPOMHOHOBAs KUCIOTA, UMEET GOopMyIy:

1) C;HsOH

2) (CHs),NH

3) CH3-CH,-COOH

4) CsHyOH

5. J1st ankaHOB XapaKTepHa PeaKIiys:

1) npucoenunenus Hj

2) XJIOpUPOBAHUSI HA CBETY

3) oGecnBeunBanus pactBopa KMnOy
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4) nonuMepu3aluu

6. MeTtaHou pearupyer c:

1) HaTpuem

2) BoJO#

3) BogopoaoM

4) MmeTaHOM

7. YKCyCHas KMCIIOTa BCTYIIAET B PEAKIIUIO C:

1) AgNO3

2) NaCl

3) Na,COs3

4) H,0

8. BepHbI i1 yTBEpKACHUS:

A. AMUHBI IPOSIBIISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKUCIIOTBI IPOSBISIOT TOJBKO OCHOBHBIE CBOICTBA

1) BepHO TOIBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEpKICHUS

4) HEBEPHO HU OJIHO U3 YTBEPKICHUM

9. Vpasuenue xumuueckoit peakiun CoHg+Cl,—CoHsCI+HCI siBnsierces:
1) peakiueii 3amelieHus], MPOTEKAIOIIECH M0 paJUKAIbHOMY MEXaHU3MY

2) peaKuI/Ieﬁ IMPUCOCANHCHUA, npOTeKa}omeﬁ 10 paAuKaJIbHOMY MCXAaHU3MY

3) peaKuI/Ieﬁ 3aMCIIICHUA, HpOTeKaIOH_[eﬁ 10 HOHHOMY MCXAaHU3MY
4) peaKuI/Ieﬁ IMPUCOCANHCHUA, HpOTeKaIOH_Ieﬁ 10 N”OHHOMY MCXAaHU3MY

10. B peakmuio «cepeOpsiHOrO 3epkanay (C aMMHAYHBIM PAacTBOPOM OKCHZla cepedpa)

BCTYIIAeT:
1) aTanon
2) rimoko3a
3) rmunepuH
4) kpaxman

11. VYcraHoBHTE COOTBETCTBHE MEXKIYy Ha3BaHMEM BEIIECTBA M KJIACCOM (IpyMIoii)
OpPraHUYECKUX COeIMHEHUH, K KOTOPOMY(-0ii) OHO MPUHAIJICHKHUT.

HasBanue Bemiecta

Kunacc oprannueckux coeuHEeHHI

A) CH;COOH

1) onHOATOMHBIE CTUPTHI

B) CHs-CH,-CHj

2) yrieBoJibl

B) CHZZCH-CHQ-CHg

3) kapOOHOBBIE KUCTOTHI

I') CHs-CH,-OH

4) apoMaTH4eCKUe yIriieBOJI0POIbI

5) HenpeaeNnbHbIE YTIIIEBOAOPO/IbI

6) TIpeieNIbHBIC YTIEBOAOPOIBI

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

CHy—X1—06en301— X5
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BEIIECTBAMH X1 U X2 COOTBETCTBEHHO SIBJISIFOTCS:

1) anetunen

2) oTUNeH

3) 6pomOeH30

4) xnopOeH301

5) dbenon

6) UKJIOTeKCaH

13. Ckosbko TUTPOB BOAOpoaa morpedyercst mist oOpa3zoBanus 10,2 T 3TUIOBOTO CUPTa
U3 alleTalbJIerua, €CiIu BbIXO MPOyKTa peakiuu coctasiset 80%?

1)6,2 11

2)3,1n

3) 12,75 n

411,27

4.2.2 OueHoYHbI€e CPEACTBA NPOMEKYTOUYHON aTTECTAUM 10 TUCHUIINHE « XUMMSD)
IIpomexxyTouHast aTTecTauus MO IUCHUILIMHE «XHUMHs» HMPOBOJMUTCS B BUAEC UTOrOBOM
KOHTPOJIbHOII padoTbl.KoHTpoabHas paboTa BKiItodaeT 15 3ajaHuil ¢ AByMs TUIAMH 3a/laHUN:
1) pacueTHbIC 3aJaHuUs U 33/1a41; 2) TECTOBBIC 3a/[aHUSI.
[Tpumep BapuaHTa KOHTPOJIBHON pabOTHI.
B 1-4 3aganuu pemure 3anaqu:
1. Pemmre 3amauy: PaccuumTaiite maccy 34 -10% Mouiekyn runpokcuaa uuHka (Zn(OH)y).
OTBeT 3alumuTe ¢ TOYHOCTBIO 10 LIEIO0r0 YUCIIa.
2. Ompenenure st U30TOIA YUCIO MPOTOHOB, YUCIO HEUTPOHOB U YHCIIO 3JIEKTPOHOB!

N3oTon YHucno npoTOHOB Hucno HEUTPOHOB Hucno 3JIeKTPOHOB
BAf
3. Pacnionoxkute mnpenoKeHHbIE BeEleCTBA B TaOiMIle B 3aBUCUMOCTH OT THIIA

XUMHYECKOH cBsi3u BemecTsa: Py,CHy, P2Os, Ca,LiCl, MgS, Se, Pb

Bunn xumuueckoil cBs3u

HNonnas KoBanentHas KoBanentHas Merannuueckas
ITOJIAPpHAsA HCIIOJISIPHAsA

4. Pemmre 3agauy: K pactBopy xnopuna Harpus Maccoit 180 r ¢ maccoBoii goneit 4%
n06aBuM 25 T 3TOW ke conu. Berumciure maccoByro o0 conu (%)B MOgydeHHOM
pacTBope.

B 3ananusix 5-14 BeiGepute 1 npaBuiIbHBIN OTBET:

5. Hucno sHEpreTM4yecKUx YpOBHEW M YMCIO BAJEHTHBIX 3JEKTPOHOB COOTBETCTBEHHO
paBHBI y aToma Mblibsika: A)4u5,b5)4u6,B)5u5,1)33u80

6. B psany xwumuueckux snemeHToB RD-K-Na-Li wmerammmueckue cBoiicTBa: A)
yBenuuuBawTcs; b) ymensmarorcs; B) He usmensiorcs; ') cHavana yBenMuyuBaroTcs,
IIOTOM YMEHBIIAIOTCS

7. DOMmynbcusi — 3TO JAMCIEpPCHas CUCTeMa, oOpa3oBaHHAas: A) TBEpIbIM BELIECTBOM H
razoM; b) 1Byms pa3inMuHBIMHU XUAKOCTAMH; B) *KHUIKOCTBIO U Ta30M; [') KUAKOCTBIO U
TBEPABIM BEIIECTBOM.
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8. AJIOTpONHBIE COEIMHEHHUs Yriepoaa OTIMYAIOTCA IpPYr OT apyra: A) KOJIWYEeCTBOM
aTOMOB B MoJIeKyJe, b) kpucrajuinueckuMu pemeTrkamu, B) pasHelM uuciom
AJIEKTPOHOB, [') YNCIIOM HEUTPOHOB

9. Bricuyto cTeneHb OKHCICHHUS MapraHel nposiBiisieT B coequHennn: A) KMnOy
B) KoMnO4 I') MnSO4

10. CunbHblii anekTponuT 310: A) HoS, B) Cu(OH),, B) AgCl, T') HNO;

B) MnO;

11. Yro sBrseTCS TIIaBHBIM KOMITOHEHTOM COOCTBEHHO MPHUPOAHOTO Ta3a: A) staH; b) meran;
B) 6yran; I') 6enzom; J1) nponan

12. I3 npemioxeHHbIX MOJCKYIApHBIX (Gopmyin BeiOepute Gopmyny ankeHoB: A) CoHy, B)
C4Hs, B) CioHzz, I') C14H10, ) CeHe

13. Y3 npeayioxkeHHbIX CTPYKTYPHBIX (hopmyit BeiOepuTe GopMyIy aaTKUHOB:

e — Chp—CHa B) Cx - cop—Ha
’41\4> ﬁblg{ei?me TPaBUIIbHOE HA3BaHUE yrneBonopozLaLn,g I%G)KILYHapOL[HOXI ,HpMeHKnaType A)
5-mermiarekcen-1; "By 5,5-mamermmmenten -1; B) 1 l-III/IMeTI/IJIHCHTeH -4; ') 2-
I,%)“%?"W{FQK??HL Bl = =5 /“) CH,=C=CH— CHz
C'3,
C’//% — BHY o~ Ay~
/

C# 3
15. BLI6epI/ITe JIBE (bopMyJIH ]

CA1 2 CH 2,

sy C/P/X'/

x

= = [
LHJ, u%) CHa CH>» CH>
- —_— — CAH4 —CH o, F) CHs =CH— 2= == Cl/'f;%
P)) CH, =C4 LI;H : - 73 ' :

CH2 CH> EHE CHg

Kpurepun u nokasarejim OueHUBAHUS
JlJ1s1 TeKy1ero KOHTpoJs

Ouenka | ®opma IToxka3zaTenu oueHUBAHUS

KOHTPOJIs

Kpurepun onenuBanus

«5»

YCTHBIA OTBET

IIOJIHOTAa W IPaBUIIbHOCTb
OTBeTA, CTCTICHb
OCO3HAHHOCTH,
MOHUMAHMsI ~ U3YYEHHOTO
MaTepuaia, YETKOCTb H
IPaMOTHOCTh PEYH.

OTBET IOJHBIA U ITPAaBUJIBHBIN Ha
OCHOBAHUU H3YYEHHBIX TEOPUH;

Marepuan W3JI05KEeH B
ONPEACICHHON JIOTUYECKOMN
MOCTIEI0BATEIBHOCTH,
JUTEPATYPHBIM S3BIKOM: OTBET
CaMOCTOSTEJIbHBIM.

«»

YCTHBIN OTBET

MOJIHOTAa W HPAaBUIIbHOCTDH

OTBETA, CTENEHb
OCO3HAHHOCTH,

MOHUMAHHUS ~ M3y4EeHHOTO
Marepuana, YeTKOCTb |

I'paMOTHOCTBE pPE€YH.

OTBET IOJIHBIM U IIPaBUJIbHBIN Ha
OCHOBAaHMM H3YYECHHBIX TEOPHI;
Marepuan HU3J10KEH B
ONPeNCICHHOMN JIOTHYECKOU
MOCIIEA0BATEIIBHOCTH, MPU I3TOM
JIOMYIIIEHBI JIBE-TpH

HECYIIECTBEHHBIE OIIMOKH,
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UCIpaBJIEHHbIE MO TPEOOBAHUIO
YUUTEIIA.
«3» YCTHBIfI OTBECT IOJIHOTa W HPaBUIIBHOCTH | OTBCT HOJIHBII>'I, HO Ipu 3STOM
OTBETA, CTEMNEHb | IOMYIlEeHa CyIlleCTBEHHAas
OCO3HaHHOCTH, omunoKa, 1581071 HEIOJIHBIN,
IIOHUMAaHUsA HU3Y4YCHHOI'O HECBSA3HBIN.
Marepuana, 4YeTKOCTh U
I'paMOTHOCTb PCYH.
«2» YCTHBIA OTBET MOJIHOTa W IPaBHJILHOCTH | IIPHU OTBETE 00HapyXeHO
OTBETAa, CTEIEHb | HEIOHUMAaHUE y4aIuMes
OCO3HAHHOCTH, OCHOBHOTO coJiepKaHus
MOHUMAHUS ~ HM3YyYEHHOTo | y4eOHOro Marepuaia W
Mmarepuaia, 4YCTKOCTb U | JONYIICHBI CYHICCTBCHHLIC
IPAMOTHOCTb PEUH. OLIMOKHU, KOTOPBIE yJalllUHCs He
CMOT" UCIIPABUTH ITPHU HABOAAIINUX
BOIIPOCAX YUUTEIIS.

Ouenka | @opma Kpurepun ouenuBanuss | [lokasarenun oueHuBaHus
KOHTPOJIsI

«5» IMPpaKTUYCCKaA IMOJIHOTA W IIPAaBUIIBHOCTbH pa60Ta BBIIIOJIHEHA ITOJIHOCTHIO U
paborta, BBITIOJTHEHHS paOOTHI NPaBUJIbHO; C/I€JIaHbl IPABUIIbHbBIC
nabopaTopHas BBIBOJIBI.
paborta

«4» MpaKkTUIecKast MOJTHOTA ¥ IPABUJIBHOCTh | pabOTa BBIMOJHEHA TPABUIIBLHO C
paborta, BBITIOJTHEHHS paOOTHI y4eToM 2-3 HeCyIlIeCTBEHHBIX
nmabopaTopHast OImMOO0K, UCITPABICHHBIX
pabota CaMOCTOSITENILHO 10 TPEOOBAHUIO

TIpeno/iaBaTeis.

«3» IMpaKTUYCCKaA IMMOJIHOTA W MPAaBHUJIBHOCTDH pa60Ta BBIITIOJIHCHA ITPABUJIBHO HE
paborta, BBITMIOJTHEHUSI paOOThI MEHEE YeM Ha MOJIOBUHY WIN
nabopatopHast JIOTyIIIeHA CYIIIECTBEHHAs OLTHOKa
paborta

«2» MIpaKTHYECKast MOJIHOTA Y IPAaBWJILHOCTh | JIOIYIIEHHI JiBe (M Oosiee)
paborta, BBITIOJTHEHHS paOOTHI CYIIECTBEHHBIE OLTUOKHU B XOJI€
nabopatopHast paboThl, KOTOpBIE OOyUarOIIUICS HE
pabota MO>KET UCTIPABUTH JIaXKe O

TpeOOBaHUIO pETogaBaTers.

Ounenka | ®opMa KOHTPOJISA Kpurepun onenuBanns ITokazarenu

OllCHUBaAHUA

«5»

TECTOBOC 3aaHUC

MPpaBHUIILHOCTL OTBETA

86-100% npaBUIIBHBIX
OTBETOB Ha BOITPOCHI

«4»

TECTOBOC 3aaHUC

MPpaBHUIILHOCTL OTBETA

71-85% mpaBUIIbHBIX
OTBETOB Ha BOIPOCHI

«3»

TECTOBOC 3a1aHUC

IMPaBHJIIBHOCTb OTBETA

51-70% mnpaBUIBHBIX
OTBETOB Ha BOIIPOCHI

«2»

TECTOBOC 3aaHUC

IMPaBHUJIIBHOCTb OTBETA

0-50% mpaBMIBHBIX
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‘ I OTBC€TOB HAa BOIIPOCEL
3amnTa KelcoB: MNPpEACTABJCHUE PE3YJIbTATOB PCIICHUSN KelCcoB.
Kputepun onieHHBaHUs YCTHOTO COOOIIEHUS:
Kpurepuu bannbl
OlICHUBAHUSA
1 6aa 2 da1a 3 6a11a
1. CooTBeTCcTBUE coJIepKaHue JTOKIaaa coJIepKaHue coJiep>KaHue JOKIIaaa
COACPIKaHUA JOKJIaJa | JIMIIb YaCTUYIHO JOKJIazaa, 3a COOTBETCTBYCT
3a9BJIEHHON TEME COOTBECTCTBYCT HUCKIIFOUCHUECM 3a4BJIEHHOU TEME U B
3a9BJIEHHON TEME OTACJIBHBIX HOHHOPINMepe eé
MOMEHTOB, pacKpbeIBaeT
COOTBETCTBYCT

3as1BJICHHOUM TEME U
B MOJIHOW Mepe €€
pacKkpbIBaeT

2. CrerneHb
PaCKpPBITHS TEMbI

packphITa MaJiast 4acTh
TEMBI; IOUCK
uH(pOopMaIuu MpoBeEH
MOBEPXHOCTHO; B
U3JI0’)KEHUU MaTepuana
OTCYTCTBYET JIOTHKA,
JIOCTYITHOCTh

TEeMa pacKphITa
XOpOIIIO0, HO HE B
IIOJIHOM 00BEME;
uHbopmanuu
MIPEJICTABICHO
HEJIOCTaTOYHO; B
OTJICTBHBIX CITydasxX
HapyIlIeHa JIOTHKa B
W3JI0KEHUHT
MmaTepuana, He
COBCEM JIOCTYITHO

TEeMa pacKphITa
IIOJIHOCTBIO;
IPEIICTaBJICH
000CHOBAHHBIN 00BEM
uH(pOopMaIuy;
U3NI0’KEHUE MaTepuaa
JIOTUYHO, JIOCTYITHO

3.YMeHue 10CTyIHO
Y TIOHSITHO TIepeiaTh
coJiepXaHue JoKiIaia
B BH/JIC MIPE3CHTAIINHN

U3 MIPEICTABIECHHON
IIpEe3EHTAIMH1 HE COBCEM
MOHSATHA TeMaTHKa
UCCJIEIOBaHMSI, eTalln
HE PacKpBITHI

Ha OCHOBE
MPEICTaBICHHON
Npe3CHTAIN
¢dhopmupyercs
o01iee MOHMMAaHKE
TEMAaTUKH
HCCIICIOBaHMSI, HO
HE SICHBI JICTaJIH

Ha OCHOBE
MPECTABICHHOMN
MPE3CHTALNU
dbopMupyeTCst TOJIHOE
MOHUMAaHUE TEMAaTUKHU
WCCIIeI0BaHMUS,
PACKpBITHI JeTaNH

KpI/ITepI/II/I OLICHUBAHMS MIPE3CHTALINU .

Kpurepun Bbanabl
OLICHUBAHMS
0 1 2
IIOJIHOTA uH(popManus, nHpopmanus, MIPE3EHTALNS
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HCITOJIBb30BAaHUA HCIIOJIB3yEMas B MMpEaACTaBJIICHHAsA B COACPIKHUT IMOJIHYIO
yueOHOro Marepuasa Mpe3eHTauuu, He Mpe3eHTaLNu, U YETKYIO

OTHOCUTHCA K TCMC OTHOCHUTCA K TEME, I/IH(l)OpMaI_II/IIO,
HO HEAOCTATOYHO AO0CTAaTOYHYIO IJIA
MOJIHO PACKPBIBAIOT | (hOPMUPOBAHUS

€C COACPpIKaHune

IPEICTaBICHUS O
TEMe

JIOTHKa MaTepuan MaTepuai Marepuai,

U3J0XKEeHUsAMaTepuana | mpe3eHTaluu He Ipe3eHTaluu IPUBE/ICHHBIN B

B COOTBETCTBUHU C COOTBETCTBYET TEME, | YaCTUYHO Ipe3eHTaINN

IUTAHOM U TEMOM IUIaHa HET COOTBETCTBYET T€ME | ITOJIHOCTBIO

3aJaHUs 3a/laHus, TU1aH COOTBETCTBYIOT

IIOCTPOEH HE TOYHO | TeMe 3aJlaHus U

COCTaBJICHHOMY
IUIaHy

TEPMUHOJIOTHYECKAS 1
opdorpaduyeckas
IPaMOTHOCTh

B IIPE3CHTAIINU
MPUCYTCTBYIOT
opdorpaduyeckue
OIIIMOKH, HE BCE
TEPMHUHBI TPUMEHECHBI
IO CYIIIECTBY

B IIPE3CHTALIUU
IPUCYTCTBYIOT

opdorpaduyeckue
OLIMOKHU, TEPMUHBI
IPUMEHEHBI BEPHO

B IIPE3CHTALIUU
OTCYTCTBYIOT

opdorpaduyeckue
OLIMOKHU, TEPMUHBI
PUMEHEHBI BEPHO

aKKypaTHOCTb U Mpe3eHTalNs pe3eHTaIHs pe3eHTalus
OpPUTHHAIBHOCTH nocTpoeHa 06e3 ydera | mocrpoeHa ¢ MIOCTPOEHA B
HOCTPOCHHUS KOMITO3UIIIH y4eTOM TpeOOBaHMH | OJTHOM
craitios, 6e3 K opopMIIEHUIO, HO | COOTBETCTBUH C
COOJTIOICHUS HET eIMHOTO TpeOOBaHUSIMU
TpeOoBaHUIl K oopmiieHus oopmIIeHu ,
mpudTaM u CIali10B UCIIOJIb30BaH
I[BETOBOMY OPUTHHATHHBIH
0(pOPMIICHHIO MOJIXOJ K
o OopMIICHUIO
ClIaIoB

IIIkajia nepeBoja 06a/1710B B OTMETKY

17-15 6annoB - «5»

14 - 9 6annoB - «4»

8-6 6amioB -«3»

Memnee 6 6aI0B UM OTCYTCTBUE PAOOTHI - «2»

JJ1s IpoOMeKyTOUHOM aTTecTaluu

1 u 4 3apanme — nmo 3 6amaa, 2 u 3 3amanme — mo 2 6amaa, 5- 15 3aganme — 1
oaaallonydennpicoOydarommmcst  Oayutbl 32  BBIITOJTHEHHE BCEX 3aJaHUN  CYMMHPYIOTCSI.
CymMmapHbIit 6ali MepeBOUTCS B OTMETKY MO MSATHOAIUTLHOMN IIKaJle ¢ YIETOM PEKOMEHTyeMOM

IIKaJIbl IEPEBOJIA!
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Ounenka | @opMa KOHTPOJIS Kpurepun ouneHuBaHusi Iloka3zarenu
OLICHUBAHMSI
«S» KonTponbHas pabota MPaBUIILHOCTH OTBETA 18-21 Gamn
«“4» KontponbHas padora MPaBUJILHOCTh OTBETA 14-17 6annos
«3» KonTponpHas pabora MPaBWJIBHOCTH OTBETA 10 -13 6amnos
«2» KontponbHas padora MIPaBUIILHOCTH OTBETA 12 6aioB U MeHee

5.YCJIOBHUSA PEAJIM3ALIMU TPOI'PAMMBI JTUCIUTIJIMHBI

5.1./Ins peanuzauuu nporpammbl Y4eOHON JUCHUIUIMHBI JOJDKHBI OBITH MPEIYyCMOTPEHBI
CJIEAYIOLIME CellhalbHble TOMELICHUS:

JUis peanzanuy MporpamMmbl JTUCHMILIMHBI JOJDKHBI OBITh MPETYCMOTPEHBI CIEIYIOLINe

CHCUATbHbIC TOMEIICHUS: YYeOHBbIH KaOWHET XHMUU W/WIM y4eOHOW XHMHUYECKON

nabopaTopuu.
OobopynoBanue

apoCTCPIKHCBBIX MO[[eﬂeﬁ MOJICKYJI, MOJCIIN KPUCTANIMUCCKHUX PCHICTOK, KOJIICKIIUU MMPOCTBIX

yueOHOro  kaOuHera  (HarJIsiAHble  TOCOOMS): HaOOpbI
U CJIIOKHBIX BEUIECTB W/WJIHM KOJUIEKIIMU MOJMMEPOB; KOJUICKIHS TOPHBIX ITOPOJ M MHHEPAJIOB,
tabnuua MenneneeBa, yueOHbIe (GUIbMBL, TUGPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHnuyeckue cpeacTBa 00y4YeHHsI: KOMIBIOTEp C YCTPOMCTBAMU BOCHPOHM3BEACHUS
3ByKa, INPHUHTEp, MYJIbTUMEIUA-NIPOEKTOP C DSKPaHOM, MYJIbTHUMEAMHHAs JOCKa, YKa3Ka-
IPE3eHTEp AJIS MPe3eHTALUH.

Oo6opynoBanue J1adoparopum U padouux MecT JadoOpaTopuM: MEH3YPKH, MMHUIETKU-
KaleJbHUIIBI, TEPMOMETPBI, MHKPOCKOII, JIYIbI, TPEIMETHBIE W TIOKPOBHBIE CTEKJIA, TJIAHIIETHI
JUI KaleJIbHBIX peakuid, (WIbTpoBaNbHAs Oymara, NMpPOMBIBAIKH, CTEKIISIHHBIE MPOOUPKH,
pe3uHOBBIE TPOOKH, (oHapuku, HAOOP pPEAKTUBOB, CTEKJISIHHBIC MAJOYKH, INTATUBBI IS
IpoOUPOK; MEPHBIE IIMJIMHAPBI, BODOHKH CTEKJISTHHBIE, BOPOHKHU JEIUTENbHbIE IUINHAPUIECKHE
(50-100 mu), cTynku ¢ mecTHKoM, (aphopoBbie YaIlIKH, MUHIETHI, GUIBTPbI OyMaXkHbIC, BaTa,
MapJisi, 4acoBble CTEKJA, JJEKTPOIUIMTKM, JIaOOpaTOpHbIE IUTATHUBBI, CHUPTOBBIE TOPENIKH,
CIHMYKH, IpUOOp 7S MONTYyYEHHUs ra3oB (WIKM MpoOUpKa ¢ Ta300TBOAHON TpyOKoii), nepkaTenu
JUI TPOOUPOK, CKIISIHKH JUI XpaHEHHs PEaKTHBOB, pa3JaTOUHbIE JOTKH; XUMHUYECKUE CTAKaHBI
(50, 100 u 200 mu1); mmarenaw; MUHIETHI; TUTEIbHBIE MBI, CEKYHIOMEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 mu) u mepasie konowr (25, 50, 100 u 200 mn), BomsHass Oanst (Uiau
TEPMOCTAT), CTEKJSIHHBIE TAJIOYKH, KOHWYECKHe KoaObl st tutpoBaHus (50 m 100 mn);
WH/INKATOPHBIE TOJOCKKA [uis onpeaeneHus pH W cTaHgapTHas WHIUKATOpHAs IIKaa;
YHUBEpCaJIbHBIN MHAUKATOP; nuneTku Ha 1, 10, 50 mu (nam no3aropsl Ha 1, 5 u 10 mur), GropeTku
JUIS TUTPOBAHUS, MeTUIMHCKKE mmpullbl Ha 100—150 mi, 1abopaTopHble H/UIN aHATUTHYECKHUE

Bechl, pH-MeTpbl, cymmibHbI mkad, u ap. sadopatropHoe 000py10BaHUE.

6.MupopmannoHHoe obecneyeHHe Peaiu3aluu MPOrpaMMbl

Jns peanuszanuu nporpamMmbl  OMOIMOTEYHBIH (DOHA 0Opa3oBaTeIbHOW OpraHU3aluu
YKOMIUIEKTOBAH MEYaTHBIMH W/WINM 3JIEKTPOHHBIE 00pa3oBaTeibHble U WH(GOPMAIMOHHbIE
pecypchl, peKOMEHIOBaHHbIE Ul HCIIOJIb30BaHMs B 00pa3oBaTENbHOM IIpoOIEcce, HE CTaplle
IISITH JIET C MOMEHTA U3JaHMs.
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6.1. OcHoBHBIE H31aAHUSA
1. Hosommnckuii, 1. Y. Xumus: yueOnuk mns 10 (11) xmacca oOuieoOpa3oBaTenbHBIX

opranuzaiuii. Yrinyonéuueiii ypoenb : yueOnuk / WM. W. Hosommuckuii, H. C.
HoBommHckas. - 5-¢ uza. - Mockpa : OO0 «Pycckoe cioBo — yueOHuk», 2020. - 440 c.
- (®I'OC.MunoBanuonHas mkoia). - ISBN 978-5-533-00484-8. - Tekcr : 37€KTPOHHBIMN.
- URL.: https://znanium.ru/catalog/product/2044115 (mara oOparuenus: 26.05.2025). —
Pexwum noctyna: mo moamucke.

6.2. OCHOBHbBIE JIEKTPOHHbIE U3AHUS
1. hvsh.ru — Xypuan «Xumust B IIKOJIE.

2. https://postnauka.ru/themes/chemistry — nekiuu 1o XxuMuu Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)Hay4no-nonynsipHbIii MpoeKT «DJIEMEHTHI OOJIBIION
Haykn» ((pu3MKa, XUMUS, MaTeMaTHKa, aCTPOHOMHS, HAyKH O JKW3HHU, Hayku o 3emiie). HoBoctn

HAayKH, KHUT'H, HAYYHO-TIOIIYJIAPHBIC CTATbU, JICKIUH, SHIIUKIIOIICANH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-nonyJsipHOrO XypHana «llorenunan». Xypnan uznaéres ¢ 2005 r., ¢ 2011 r. —
pazaen «Xumus».

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

CaiiT HayYyHO-TIOMYJISIPHOTO JKypHasa «XuMus U ku3Hby. JKypHan uznaéres ¢ 1965 r.

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

OTkpsITas dNeKTpoHHAsE OMOIMOTeKa XUMUYeckoro mopraina «Chemnety, conepKuT yuyeOHbIE
MH(OpPMallMOHHbIE MaTepUaIbl JJIs NIKOJLHUKOB U yuuTenel. B Heil MOXkHO HaliTH y4eOHUKH 110
o0mieil 1 HeOpraHW4eckol XUMHUHU, OPTaHUYECKOW XUMUHU, MYyJIbTUMeINaMaTepHalbl, a TaKkKe
3ala4 XHUMHUUCCKHUX OJIMMIIMAaJ C PCHICHUAMU, 3adadd BCTYHNUTCIBbHBIX JK3aMCHOB JJIA
aObUTypUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmanmonnsie marepuansl 00 onummnuagax: MoOCKOBCKOM Topojickoi, Bcepoccuiickoi,
Menneneesckoil, MexxnynaponHoii. [IpuBeneHsl 3a1aun TEOPETUYECKUX U DKCIIEPUMEHTAIIBHBIX
TYpOB, NOAPOOHBIE pElIeHHUs], CUCKU U PoTorpaduu nodeauresnei.

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

CucremMa TUCTaHIIMOHHOTO OOYy4YeHMs, HampaBleHHas B MEPBYI Ouyepelb Ha MOATOTOBKY K
OJINMITHA/IaM BCEX YPOBHEW — OT IIKOJBHBIX 10 MexayHapoaHoi. CaT coaep>XUT OrpoOMHOE
KOJIMYECTBO 3aJlay, CIPYNIUPOBAHHBIX Kak MO TeMaMm, Tak M 1o oiauMmnuanam. [lo Bcem
OCHOBHBIM pazJiellaM XUMHUHU TNPUBEIEH TEOPETUYECKUH MaTepuan U pa3oOpaHbl pelieHus
TUIOBBIX 3a/au.

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

[Topran mo HaHoTexHoJorussiM. OCHOBHas IeJlb — pa3BUTUE O00pa3oBaHus B oOnacTu
HAaHOTEXHOJIOTUN U MOATOTOBKA K UHTEPHET-0JIMMITHA/IE 110 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHas wuH(OpMammss O XHWMHYECKHMX DJIEMEHTaX W WX CBOWcCTBax (Ha
AHTJIMICKOM SI3BIKE).

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

Pycckos3pIuHbIi CAUT O CBOMCTBAX XUMUYECKHUX JIEMEHTOB.
11. http://gotourl.ru/7180 (https://www.lektorium.tv)
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Hexommepueckuii caiiT oHnaitH-00pa30BaHUs, COAEPKUT MHOTO MHTEPECHBIX 00pa30BaTeNIbHBIX
KYPCOB M BHJCOJICKIMI Ul IIKOJBHUKOB, CTYJICHTOB U y4uTeled. ECTh HECKOJIBKO KypCOB I10
XUMUH.

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

Caiit ChemicalAbstractService — camplii aBTOPUTETHBI B MHpPE XUMHUU HWH(POPMALMOHHBINA
WHTEPHET-pecypc (CalT MIATHBIN).

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

[TopTan no OpraHMYEeCcKO XMMHUN HA aHTJIMICKOM SI3bIKE.

14.  http://www.xumuk.ru

CaiiT 0 XMMHUU: KJIacCUYEeCKUEe YUCOHUKH, CIIPABOYHUKH, SHIIUKIONEINH, IIOMCK OPTaHUYECKUX H
HEOPraHWYECKHUX PEaKLUid, COCTaBICHUE YPABHEHUM peaKIuil.

15.  http://orgchemlab.com/

CaiiT, NOCBAIEHHBIA IPAKTUUECKON paboTe B 1abopaTopuu
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