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1.OBIIIASI XAPAKTEPUCTUKA PABOYEWM ITPOT'PAMMBI TV CIHUILIVHBI
XUMUA

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

VYuebHass auciuIuiiHa «XHMHUs» SBISIETCS 0a30BOM 4acThio 00IIe00pa3oBaTEIbHOTO
IUKJIa OCHOBHOW MpOo()eCCHOHANBbHOW 00pa30BaTENbHOM MPOrpaMMBbl IO  CIIEHUAIBHOCTH
54.02.01 Mu3aiix (1o oTpacisim).

Pabowas mporpamma AMCHMIUIMHBI pa3pabotana B coorBercTBUM ¢ PI'OC cpemnero
obmero oOpazoanusi ¢ yderom DPI'OC CIIO mo cnenmanbHocTH 54.02.01 JImzaiin (mo

OTpacisiM).
Jucuunnuna Hanpasiena Ha dopmupoBanue OK 1o crnennaibHOCTH:
Koo Haumenoeanue komnemenyuu
KomMnemenyuu
OK-01 BreiOupare cmocoObl  pemieHust 3amad  npopecCHOHATBHON IeSTEILHOCTH
MPUMEHHUTEIHHO K Pa3JIMUYHBIM KOHTEKCTaM;
OK-07 CozeiicTBOBaTh COXPAHCHUIO OKPYXKAIOIICH Cpelbl, PecypcocOepexeHHUIO,
OPUMEHSTh 3HAHUA 00 W3MEHEHHWU KJIMMaTa, MPHUHLHUIBI OepesKIUBOrO
MIPOU3BOJICTBA, Y()(PEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CHTYAIIHSIX

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

Lenu AMCHUIUIMHBL:

®opMupoBaHUE y CTYACHTOB IIPEICTABICHHS O XUMUUECKON COCTaBIISIONIEH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpA KaK OCHOBBI MPUHATHS PEIIEHUN B )KM3HEHHBIX U MPOU3BOACTBEHHBIX
CUTYallUsX, OTBETCTBEHHOI'O MTOBE/ICHUS B IPUPOJHOM cpeie.

1.3 Ilnanupyembie pe3yJibTaThbl OCBOCHHMSI 001Ie00pPa30BaTeJbHON IMCHMILUIMHBI B
coorBeTcTBMU ¢ PI'OC COO
OO0uue (IMYHOCTHBIE U MeTanpeMeTHbIE) pe3yJbTaThl:

B yacTu Tpy10BOro BOCIIMTAHUS:

- TOTOBHOCTb K TPY/y, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPY10JII00ue;

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

- HHTEpEC K pa3Iu4HbIM cpepam npodecCUOHATBLHOMN e TEIbHOCTH,

OBJajieHHe YHUBEPCAIbLHBIMH Y4eOHBIMM MO3HABATEIbHBIMH /1CHCTBUSIMM:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

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

- YCTaHaBIUBAaTh CYIIECTBEHHBIH MPHU3HAK WJIM OCHOBAHMA JJISI CPaBHEHUS, KiIacCU(UKAIUH U
00001IeHNS;

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

- BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX;

- BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTb, OLEHUBAaThb COOTBETCTBUE PpE3YJIbTATOB LEIAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

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

- BJIaJIeTh HABbIKAMU Y4e€OHO-HCCIIEIOBATEIbCKOW U TMPOEKTHOW JEATEIbHOCTH, HaBBIKAMU
paspernieHus mpooiem;

- BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H M aKTyaJIU3UPOBATh 3aJ1auy, BHIIBUTATh TUIIOTE3Y €€
pelIeHHs, HaXOAUTh apIyMEHTHI [T 10Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 33/1aBaTh apaMeTphl
U KPUTEPUU PELICHMUS;

- AaHAJIM3UPOBATH MOJYUYCHHBIE B XOJI€ PELICHUS 33/1a4M PE3yIbTaThl, KPHTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETh IEPEHOCUTDH 3HAHUS B MIO3HABATEIHHYIO M MPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;
- YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIEC UJICH, IPEJIaraTh OPUTHHAIBHBIE TTOAXO0/IbI U PEIICHUS;

- CIIOCOOHOCTH UX UCIIOJIb30BAHUS B MO3HABATEIBHON U COIUAIBHOM MPAKTUKE

B 06.1acTH HEHHOCTH HAYYHOT'O MO3HAHUS:

- ¢(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W OOILECTBEHHOW MpPaKTHUKH, OCHOBAHHOTO Ha JUAJOre KYIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTA B MOJHUKYIHTYPHOM MHUDE;

- COBEpIICHCTBOBAHUE S3bIKOBOM W UUTATENbCKOM KYyIbTYpPhl KaK CpEICTBA B3aUMOJCHCTBUS
MEXTY JIFOJIbMU | TTO3HAHUS MUPA;

- OCO3HAHHWE I[IEHHOCTH HAY4YHOW JesTeNbHOCTH, TOTOBHOCTh OCYIIECTBISATh MHPOCKTHYIO H
UCCIIEIOBATEIIBCKYIO JeSITEIbHOCTh HHANBHIyaTbHO U B TPYIIIIE;

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€ CTBUIMMU:

B) pabota ¢ napopmarmeii:

- BJIa/IETh HaBBIKAMH MOJIyYeHUs MHPOPMAIUU U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIBHO
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, BBIOUpast ONTUMANBbHYIO (POPMY MpeCcTaBIEHU U BU3YyalIn3alluy;

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

- WCTOJB30BATh CpPEACTBA MH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA B PEHICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OpPraHU3AIMOHHBIX 3aJad C COOJI0JeHHEeM TpeOoBaHUN
DPrOHOMHUKH, TEXHUKH O€30MacCHOCTH, TUTUEHBI, PECypcocOepekeHNs, TPABOBBIX U ITUYECKHUX
HOPM, HOpM MH(OPMAIIMOHHON 0€30I1aCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHMS M 3AIIUTHI HHGOpMANY, HHPOPMALMOHHONW 0€301TacHOCTH
JUYHOCTH;

- TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSITEIFHOCTH M CaMOOTIPE/ICIICHUIO;

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

0) coBMeCTHas JIeSITEIIbHOCTD:

- MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U HHIUBUIYaIbHON paOOTHI;

- IPUHUMATh L€ COBMECTHOU NESTEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JAECUCTBUS
[0 €€ JOCTHKEHHIO: COCTABJIATh IUIaH JACHCTBUM, paclpeneisTh pOJIM C YYETOM MHEHUH
YYaCTHHUKOB 00CYX/J1aTh pe3yIbTaThl COBMECTHOU PabOTHI;

- KOOpIWHHPOBATH W BBINOJIHATH pabOTy B YCIOBUSAX pPEATBHOTO, BHUPTYaIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

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

OBJaieHne YHUBEPCAJIBLHBIMH PeryJssTHBHBIMU 1€ CTBUSIMU:
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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 OHUMATh MUP C MO3UIMH JIPYTOr0 YeJIOBEKa;

B o0Js1acTH 3K0/10rM4eCKOr0 BOCIIUTAHUS:

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

- IUTAHUPOBAHUE U OCYLIECTBIICHUE JIEWCTBUI B OKPYKAIOLIEH CpEle HAa OCHOBE 3HAHUS LEJeH
YCTOMUYMBOIO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEMPUATHUE ICUCTBUI, IPUHOCSIINX BPE] OKPYKAOUIEH CPEE;

- YMEHHE POTHO3UPOBATh HEOIArOMPHUATHBIC SKOJIOTHYECKHE MOCIEACTBHS MPEANPUHIMAEMbIX
JIEMCTBUM, IPEAOTBPALLATh UX;

- paclIMpeHHE OMbITA JAEITEIbHOCTU IKOJIOTUYECKON HAIIPaBIEHHOCTH;

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

JucuunimHapHbie (IpeAMeTHbIe) pe3y/IbTaThl 00y4eHHs:

- BJIaACTh CHUCTEMOH XHMMHYECKHNX 3HaHI/II>'I, KOTOpasd BKJIKOYACT: OCHOBOIIOJAraromuc IMOHATUA
(XMMHUYECKHUIl JIEMEHT, aToOM, 3JICKTPOHHAss 000J09YKa atoMa, S-, p-, 0-3J1eKTpOHHbIE OpOUTAITH
aTOMOB, HWOH, MOJICKYJIa, BAJICHTHOCTb, OJJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCICHUS,
XUMHYECKasi CBS3b, MOIIb, MOJISIpHAasT Macca, MOJIAPHBIA 00beM, YIJIEPOJIHBINH CKeNeT,
GyHKUMOHATbHAS TPYIIa, PaauKan, HU30MEpHsi, W30MEpbl, TOMOJOTHYECKUA Psi, TOMOJIOTH,
YIIEBOIOPOAbI, KHCIOPO- U a30TCOJEpIKAIINE COSIUHEHNUSI, OUOJIOrMUECKU aKTHBHBIE BEIIECTBA
(yrneBoapl, XKUpbl, OEIKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COCIMHEHUS, KPUCTAIIMUECKas pelIeTka, THIbl XUMHUYECKHX peakuuid (OKUCIUTEITHHO-
BOCCTAHOBUTEJIBHBIC, DK30-U OSHIOTEPMHUUYECKHE, PEAKIIMU HMOHHOTO oOMeHa), pacTBOp,
AJNEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS U ccoIanus, OKHUCIIUTEND,
BOCCTAHOBUTECIIb, CKOPOCTH XUMHYECKOMN pC€aKkuu, XUMHYECKOC paBHOBCCI/Ie), TCOPHUU U 3aKOHBI
(Teopuss XUMHYECKOTO CTpOEHHUs opraHmueckux BemecTB A.M. byrnepoBa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoandeckuidi 3akoH J[.MI. MeHneneeBa, 3akoH
COXpaHEHHUSI MAacCChl), 3aKOHOMEPHOCTH, CHMBOJHYECKUN S3BIK XHUMHHU, (HAKTOIOTHUECKUE
CBEJICHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHUU M OE€30MaCHOM HCIOJIb30BAHUN BAXKHEHIIINX
HEOPraHMYECKUX M OPTaHMYECKHUX BEIIECTB B OBITY U MPAKTUUYECKON JEATENFHOCTH YEIIOBEKA;

- YMCTb BBIABJIATH XAPAKTCPHBIC MPU3HAKU M B3aMMOCBA3b HN3YUCHHBIX HOHSITHI7[, MPUMCHATDH
COOTBETCTBYIOIIME TMOHATUSA MPU ONHCAHMM CTPOEHUS M CBOWCTB HEOPraHUYECKUX U
OpTraHU4YC€CKUX BCHICCTB U HUX HpeBpaHIeHI/II\/'I; BEISIBIISITH B3aMMOCBS3b XHUMHUYECKUX 3HAHUU C
MOHATUSMHU U MPEACTABICHUSAMHU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMCTb HCIIOJB30BaTb HAWMMCHOBAHUA XHMHUUYCCKHUX COC}II/IHGHI/Iﬁ MCKAYHApOJHOI0 COro3a
TEOPETUYECKON M MPUKIATHON XUMHUHU U TPUBHAIbHBIE HA3BAHUS BAKHEUIITNX BEIIECTB (ITUJICH,
aleTUJIeH, TIUIEpUH, (eHos, (opManbAeThua, YKCyCHas KHCJIOTa, TJIMIMH, YrapHBIA Tas3,
VIJEKUCHTBIN Ta3, aMMHaK, TallleHas W3BECTh, HETAllleHas W3BECTh, NMUThEBas COJa U APYTHUX),
COCTaBJIATH (bOpMy.]'H)I HCOPraHNM4YCCKUX W OPraHUYCCKHUX BCIICCTB, YPAaBHCHHUA XUMHUYCCKUX
peakiuii, OOBSACHATh UX CMBICH, MOATBEPKAATh XapaKTepPHbIE XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU SKCIICPUMCHTAMH U 3allUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaxum‘fl;

- YMETh YCTaHABIMBATh NPUHAMICKHOCTh H3YUYEHHBIX HEOPraHWYECKUX U OPraHUuYECKUX
BCIIECTB K OMNPECACIICHHBIM KJIaCCaM M TI'pyIIiaMm COC}II/IHGHI/Iﬁ, XapaKTEpUu3oBaTb UX COCTAaB U
BAKHEWILIME CBOMCTBA; OMNpEAeNsATh BUIbl XUMUYECKHX CBs3eld (KOBaJleHTHAas, WOHHAsi,
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METaJUInYeCcKasi, BOJOPOIHAS), TUIIBI KPHUCTAUTMUYECKUX PEIIETOK BEIIECTB; KIACCH(PHUIIMPOBATH
XUMUYECKHUE PEaKLIMH;

- copMUpPOBATH MIPEIICTABICHUS: O XUMHUYECKON COCTABISIONIEH €CTECTBEHHOHAYYHOW KapTHUHBI
MUpa, POJIU XUMHUU B MO3HAHUU SIBJICHUM MPUPOABI, B (HOPMUPOBAHUM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHAIHHOW TPaMOTHOCTH, HEOOXOIUMOW [UIsl PENICHUS MPAKTHYCCKUX
3a]a4 U HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOTHOMN Cpelie;

- YMETh IPOBOJIUTH PACUETHI IO XUMUYECKHM (POpPMYJIaM U yPaBHEHUSIM XUMHYECKHX PEAKIHH C
UCIOJIb30BaHUEM (DM3UYECKUX BEIIMYMH, XapaKTEPU3YIOUIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOPMaJbHBIE YCIOBHSI) T'a30B, KOJUYECTBA BEIIECTBA; UCIOIb30BATh
CHUCTEMHbBIE XHWMHMYECKHE 3HAHUsA I [PUHATUSA PEIICHUWH B KOHKPETHBIX JKW3HEHHBIX
CUTYaIIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM

- YMETh IUJIAHUPOBATh U BBIMOIHATH XUMHUYECKHH SKCIIEPUMEHT (TMpEeBpallleHusi OPraHuYeCcCKuX
BEILECTB NpPHU HArpEeBaHUM, IOJYYCHHE ATUJIEHA W M3YyYEHHUE €ro CBOWCTB, KAaYECTBEHHbIC
peaKky Ha aJbJETUABI, KpaxMaj, YKCYCHYIO KHCIIOTY; JeHaTypauusi O€IKOB IIpU HArpeBaHUU,
[[BETHBIE PEAKIMK OENKOB; MPOBOAUTH PEAKIIMM MOHHOTO OOMEHa, ONpEeAeNsTh CPEAy BOIHBIX
pacTBOpOB, KauyeCTBEHHBIC PEaKUUU Ha Cyinb(dar-, KapOoHAT- W XJIOPHI-aHWOHBI, HA KAaTHOH
aMMOHHUS;, pelIaTh SKCIEpPUMEHTaNbHBbIC 3amadu mo TemMaMm "Metamel" u "Hemeramner") B
COOTBETCTBUHM C TpPABWIAMH TEXHUKH OE30MACHOCTH IPH OOpaIleHUH C BEIIECTBAMH U
71a00paTOpHBIM 00OpYIOBAaHUEM; MPEICTABIATH PE3YAbTaThl XMMHUYECKOTO HKCIEPHUMEHTa B
dbopMe 3anmcH YpaBHEHHH COOTBETCTBYIONIUX peaKmuii ¥ (OPMYJIUPOBATH BBIBOIBI Ha OCHOBE
3TUX PE3yJIbTaTOB;

- YMETh aHAJIU3UPOBATh XHMHUYECKYI0 WH(OPMAIHIO, TIOTYy4aeMyl W3 Pa3HBIX HCTOYHHKOB
(cpenctB MaccoBoii nH(popMaluu, cetb IHTepHET u Apyrue);

- BIAJETh OCHOBHBIMH METOJaMH HAyYHOTO TO3HAHUS BEHIECTB M XUMHUYECKUX SIBICHHUI
(HabnroieHue, U3MEpeHne, IKCIIEPUMEHT, MOJISTTUPOBAHHE);

- YMETh MPOBOJUTH PACUETHI 10 XUMUYECKUM (POPMYJIaM M YPAaBHEHUSIM XUMUYECKUX PEAKIIUM C
UCIIONIb30BaHNEM (DU3UYECKUX BEIWYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMabHbIE YCIOBHS) ra30B, KOJIMYECTBA BEILECTBA; UCIOIb30BaTh
CHUCTEMHbIE XHWMHMYECKHE 3HAHUA Ui MPUHATHAS PEIIEHUW B KOHKPETHBIX JKU3HEHHBIX
CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM

- YMETh IUIaHUPOBATH U BBIMOJIHATH XUMHUUYECKHI 3KCIEPUMEHT (MPEBpALICHUSI OPraHUYECKUX
BEUIECTB NpHU HArpeBaHMUM, IOJYYEHHE OSTWUJIEHa M M3yYEHHE €ro CBOMICTB, KauyeCTBEHHbIE
pEaKIuu Ha albJeru/bl, KpaxMmall, yKCYCHYIO KHUCIIOTY; J€HaTypalus OelKOB MpU HarpeBaHUH,
L[BETHBIE PEaKIMMU OENIKOB; MPOBOAUTH PEAKIIMU MOHHOTO OOMEHa, ONpEAeNsTh CPEeay BOIHBIX
pacTBOPOB, KaueCTBEHHBbIC PEAKIMH Ha CyibdaT-, KapOOHAT- M XJIOPUI-aHHOHBI, HA KAaTHOH
aMMOHHUS;, pelIaTh SKCIEpUMEHTaNbHbIe 3a7auu mo TeMaM "Metamnel" u "Hemeramnsr") B
COOTBETCTBUU C TMpaBWIAMU TEXHUKH OE30MacHOCTH TpH OOpaIllleHMH C BEIIECTBAMHU H
71a00paTOpHBIM 00OpY/IOBAaHUEM; MPEIACTABIATH PE3YAbTaThl XMMHUYECKOrO HKCIEPUMEHTa B
dbopMe 3amucu ypaBHEHHI COOTBETCTBYIOIIUX PeaKIHii M (GOPMYTUPOBATh BBIBOABI Ha OCHOBE
ATUX PE3yIbTaTOB

- copMHUpOBaATH MPENICTABICHUS: O XUMHUYECKON COCTABISIONIEH €CTECTBEHHOHAYYHOU KapTHUHBI
MHpa, POJIU XUMHUHU B MMO3HAHUH SIBIICHUW MPUPOJIBI, B (DOPMUPOBAHUH MBIIIJICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOM ISl pEeHICHHUS MPaKTUYECKHX
3a]a4 1 HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpelie;

- YMeTh COONI0aTh MPaBHUIIA YKOJOTHUECKU 11eTIecO00pa3HOro MOBENCHUSI B OBITY U TPYIOBOMA
NESTENIbHOCTH B IIENIIX COXPAHEHHs] CBOEro 370pPOBbsl U OKpYKaoLIeH NPUPOJHON Cpeibl;
YUYHUTHIBATh OMACHOCTh BO3JIEUCTBHUS HA KMBbIE OPTraHU3MbI OINPEJCICHHBIX BEIIECTB, TOHUMAs
CMBICJI ITOKA3aTeNsl MPEIEIbHON JOYCTUMON KOHIIEHTPALIMH.



YYPEXIOEHME BbICIIET'O OBPA30OBAHVIA

TYPU3SMA U1 CEPBUCA»

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

OENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK

PTYTVIC

Aucm 8

2. CTPYKTYPA U COAEP)KAHUE OBIHEOBPA3OBATEJIBHOﬁ JUCIHHUITINHBI
2.1. O0beM QMCHUILIMHBI H 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
n1abopaTOpPHBIC 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cojlep:KaHue (Co/lep:KaHue 6
NMPHUKJIATHOT0 MOIYJIA)

BT. 4.:

TeopeTudecKoe o0ydeHne 2
IIPAKTUYECKUE 3aHATUS 4

ITpomexyTounas arrectamus (uddepeHInpOBaHHBIN 3a4eT)

2 cemecTp




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
(ﬁl@ _ VYPEX[IEHVE BbICILIETO OBPA3OBAHIAST PIYTUC
~ «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PrYTUC Aucm 9
2.2. TemaT4yecKMil IJIAH U COJAEPKAHME JUCHUILIHHBI
Konanl
KOMIIeTEeHIIMIA,
¢dopmupoBanunio
HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), Oo0bem KOTOpBIX
pa3aesioB U TeM JabopaTopHbIe U MPAKTHYECKHE 3aHATHS, MPUKJIATHOH MOIYJIb 4acoB
crocoocTByeT
3JI€EMEHT
NPOrpaMMbl
1 2 3 4
OCHOBHOE COIep:KaHne
Pa3zgen 1. OcHOBBI CTPOEHUS BelIeCTBA OK-1
OK-7
Tema 1.1. OcCHOBHOE cO/Iep:KaHue OK-1
Crpoenue atomoB | Teopernueckoe o0yueHue OK-7
XAMAHCCKUX CoBpeMeHHass MoOJeib CTpoeHHsi aToma. CHMBOJMYECKUM S3BIK XUMHH. XUMHYECKHH DIIEMEHT.
JJICMCHTOB H DnekTpoHHas KoHUrypanus aroMa. Krmaccupukamus XUMHUECKHX 3J€MEHTOB (S-, P-, d-3JeMeHTHI).
fipupona BaneHTHbIE ~ ONEKTPOHBI.  BaleHTHOCTh.  DIEKTPOHHAss  MPUPOJa  XMMHYCCKOW  CBSI3ML. 2
XUMHUHECKON DJIEeKTPOOTPHUIIATEILHOCTh. BHABI XUMHYECKOW CBs3M (KOBAJEHTHAs, HWOHHAs, MeTaIMYecKas,
CBA3H BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa3oBaHUsI
IIpakTHYecKHre 3aHATHS
Nel. Pemenue 3afaHuii Ha WCIOJIB30BAHME XMMHUYECKOM CHMBOJUKHM M Ha3BaHUN COEIUHEHHUH I10
HOMEHKJIAType MEKIYHAPOJHOTO COK03a TEOPETHYECKOM M NPUKIAJHOM XHMHM M TPUBHAIBHBIX
Ha3BaHMUU JUIS COCTABJICHUS XMMHYECKUX (POPMYJI IBYXaTOMHBIX COCAMHEHHH (OKCHIOB, CYIb(HIOB,
THIAPHUJIOB U T.I1.) M APYTMX HEOPTaHMUYECKUX COEAMHEHHH OTAENbHBIX KJIacCOB. 1
[MpakTHyecKkue 3a1aHus Ha YCTAHOBICHHUE CBSA3U MEXIY CTPOCHHEM aTOMOB XMMHYECKHX JJIEMEHTOB U
MEPUOAMYECKAM H3MEHEHHEM CBOMCTB XMMHUYECKHMX DJIEMEHTOB M MX COEIAMHEHHH B COOTBETCTBUH C
nojoxeHneM IleproinIecKoil CHCTEMBI.
Tema 1.2. OCHOBHOE co/Iep:KaHue OK-1
Iepuoauyeckuii | [lpakTHyeckne 3aHATHS OK-7




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;a@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PrYTUC Aucm 10

3aKO0H ¥ Ta0JIHIa
J.. Menaeneena

Ne2. Ilepumoanueckass cucremMa xumuueckux siemeHToB .M. MenneneeBa. ®OU3UYECKUNA CMBICIH
[Tepuonuueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTHM HW3MEHEHHMSI CBOMCTB XHMMHYECKHX
JJIEMEHTOB, O0pa3yeMbIX HMMH IPOCTBIX W CJIOKHBIX BEIIECTB B COOTBETCTBHH C IIOJIOKCHHEM
XUMHUYECKOro sijieMeHTa B llepumoamdeckoir cuctemMe. MHpPOBO33pEHUYECKOE U HAy4YHOE 3HAYCHHUE
[lepuonnueckoro 3akona J[.M. MenneneeBa. Ilporno3et .M. MenneneeBa. OTKpbITHE HOBBIX
XHUMHYECKHUX 3JICMEHTOB.

Pemenue npakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUN Ha XapaKTepHU3alUI0 XUMHYECKUX
3JIeMEHTOB «MeTamnyeckue / HeMETaUTMYeCKUE CBOWMCTBA, JJICKTPOOTPHUIATEIPHOCTh XUMHYECKHX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOEHUEM M MOJIOKEHHUEM B NEPUOAUYECKON CHCTEME
XUMHYEeCcKUX 31eMeHToB .M. MeHneneeBa»

OK-1
Paznen 2. Xumndeckue peakiuu
OK-7

Tema 2.1. Tumsl OCHOBHOE co/Iep:KaHue OK-1
XUMHYECKHUX Teopernueckoe ooyueHue OK-7
peakiui Knaccudukanus 1 TUIIBI XUMHUYECKHUX PEAKIMH ¢ ydacTHeM HeopraHuueckux BemiecTB. CocTaBieHHe

yYpaBHEHUN peaKIWi COCTUHEHHUS, pPa3JIOKEeHHs, 3aMelleHus, OoOMeHa, B T.4. PEaKIUid TOpPEHUs,

OKHCJIEHUS-BOCCTAHOBJICHHUSI.

VYpaBHeHHsI OKHCIIEHUs-BOCCTaHOBIEHUA. CTeneHb OkuciaeHus. OKUCIUTENb U BOCCTAHOBHUTEIb.

CocraBiieHHE U ypaBHUBAaHUE OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUNA METOIOM 3JIEKTPOHHOIO

Oananca. OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIMM B MPUPOJIE, MPOU3BOACTBEHHBIX Ipoleccax U

KU3HEIESITEIbHOCTH OPraHU3MOB

IIpakTnyeckue 3aHATHSA

Ne3. KonnuecTBeHHbIE OTHOIIEHNS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHH U PacueThl

[0 YPaBHEHUSAM XMMHUYECKMX peakuuid. Mosb Kak eIMHHUIAa KOJIMYecTBa BellecTBa. MoisipHas macca.

3aKOHBI COXPAaHEHHUsI Macchl M 3HEpPruu. 3akoH ABoraapo. MomspHblii 00beM ra3oB. OTHOCUTEIbHAS

IUIOTHOCTH Ta3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHX PEAKLUH C MCIOJIB30BAaHHEM Macchl, 00beMa

(HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE conepxaHue OK-1
ONEKTPOTUTHHYECKA | Tegpernueckoe 00yeHHe OK-7

10
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PrYTUC Aucm 11

S IUCCOLIMALUA U
WOHHBIA 00MEH

Teopus aeKTpoIUTUYECKON aucconranuu. VoHbl. DIEKTPOIUTHI, HEAIEKTPOIUThL. Peakiiuu MOHHOTO
obmena. CocTaBiieHHE peaklUil MOHHOrO OOMEHa IyTEeM COCTAaBJIEHUS UX IOJIHBIX U COKPAIIEHHBIX
HMOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peakIIMU. 3a/JaHUsl HA COCTABJIEHUE HOHHBIX peaKuil

JlabopaTopHble 3aHATHSA

Nel. JlabopaTtopHas paboTta “THITbl XUMHUYECKUX pPEaKIIHii”.

HccnenoBanue TUIos (10 COCTaBY U KOJIMYECTBY UCXO/HBIX U 00Pa3yOIIUXCs BEIIECTB) U IPU3HAKOB
XUMHUYECKUX peakuuii. [IpoBeneHmne peakunii HOHHOrO 0OMeHa, OIPeIeIeHUEe CPEIbl BOTHBIX
pacTBOpoOB. 3a/laHKs HA COCTABJICHHE HOHHBIX peaKkluii

OK-1
Pa3nean 3. CTpoeHue U CBOCTBA HEOPTAaHUYECKUX BelleCTB OK-7
Tema 3.1. OcHOBHOE coJiep:KaHue OK-1
Kinaccupukauus, | Teoperuueckoe obyueHune OK-7
HOMCHKIATYPA M |[Tpenimer Heopranmueckoil xumuu. KinaccH(pukaius HEOpraHMYECKHX BeIIecTB. IIPOCThbIe H CIIOKHBIC
CTpOCHUC BeriecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHU/IbI, THAPOKCHIBI, KUCIIOTHI, COJIN). B3anMocBs3p
HCOPTaHMICCKUX | yeopranmuecknx BelIecTB. ATpEraTHBIE COCTOSHHS BellecTBa. Kpucrammmueckue u amMopgHEIE
BELIECTB

BellecTBa. THUIBl KPUCTAUIMYECKUX PEUIETOK (aTOMHAas, MOJEKYJspHas, MOHHAas, METajNIn4yecKas).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THMA KPUCTAIMYECKOM peleTKH. 3aBUCUMOCTh
XMMHUYECKON aKTHBHOCTH BEIIECTB OT BHJA XMMHUYECKOM CBA3M M THMNA KPUCTAUIMYECKOM pELIeTKH.
ITprurHBI MHOTOOOpa3us BEIECTB

IIpakTHYecKkue 3aHATHA

Ne4. HomeHkI1aTypa HEOPraHMYECKUX BEIECTB: HA3BAHUE BEIIECTBA UCXOA U3 X XUMHUECKON
(hOopMyIIbI UJTK COCTaBICHHE XUMUYECKON (DOPMYIIBI HCXO/IS U3 Ha3BaHUsI BEILIECTBA MO MEXAYHAPOHOM
(MIOITAK) nnu TpuBHAJIBHON HOMEHKIIATYPE.

Pemenne mnpakThyeckux 3aJaHUNA IO KiIacCU(PHUKAIMU, HOMEHKIAType M XHUMHYECKUM (opmynam
HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIaccoB (yrapHbli ra3, YIVIEKHCIBIM Ta3, aMMHaK, ranieHas
U3BECTb, HErallleHasi U3BECTh, MUTHhEBAs COJla U IPYTHUX): Ha3bIBaTh U COCTABIATH (YOPMYIIbI XUMUYECKUX
BELIECTB, ONPEAEISTh IPUHAAIEKHOCTD K Kiaccy.

VcTtounuku xumuueckoi nHGopmalmu (cpesicTB MaccoBoi nHGopMmanuu, cetb uTepHeT u npyrue).

11
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[Touck nHpOpMAIUK 11O HA3BaHUSM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (popMyiaMm

Tema 3.2. ®usuko-| OcHOBHOE coepKaAHHE OK-1
XUMHYCCKHUC Teopernyeckoe obyueHune OK-7
CBOMCTBA Meramisl. O6mpe GU3HUECKHE M XUMHYECKHE CBOMCTBA MeTawioB. CrocoObl MOMydeHHs. 3HAUYEHHE
HCOPTaHUHUCCKUX | \etanmoB M HEMETAUIOB B NPHPOJE M SKM3HEAESATENBHOCTH 4YelIoBeKa M OpraHuzMoB. Kopposus
BEIICCTE METAJLIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3AIIUTHI METAJIOB OT KOPPO3UH

Hemeramiel. O6mue ¢Qu3udeckue ¥ XUMHYECKHE CBOMCTBA HeMETalIoB. THINMYHBIE CBOWCTBa

HemetaiioB [V— VII rpynn. Knaccuduxaius 1 HoMeHKIaTypa coeuHeHni HemeTamuioB. KpyroBopotsl

OMOTre€HHBIX JIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBONCTBA OCHOBHBIX KIIACCOB HEOPIraHMYECKMX BEIIECTB (OKCUJIOB, TUAPOKCUIIOB, KHCIIOT,

coJieli U ap.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB IIPOCTBIX BELIECTB, BOJOPOAHBIX COEMHEHHIA,

BBICHIMX OKCHJIOB U THIPOKCHIOB

TpakTHYecKHE 3aAHATHS

NeS. CocraBiieHne ypaBHEHHI XUMHUYIECKMX PEAKIIMH C yYaCTHEM MPOCTBIX M CIOKHBIX HEOPTAHUYECKHX

BEIECTB: METAUIOB M HEMETAIUIOB; OKCHIOB METajlIOB, HEMETAINIOB M aM(pOTEPHLIX >JIEMEHTOB;

HEOPraHMYECKMX KHUCIOT, OCHOBAaHMH M aM(OTEPHBIX THMAPOKCHIOB;, HEOPraHMYEeCKHX COJIEH,

XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pellenre MpaKTHKO-OPMEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHHii Ha CBOMCTBA, COCTAB, NOJNYYEHHE M

0e30IacHOe MCHOIb30BAHHE BAKHEHIINX HEOPraHMYECKMX BEIIECTB B OBITY M  IIPaKTHYECKOM

JIESATENLHOCTH YENOBEKA
Tema 3.3. OcHOBHOE coJiep:KaHue OK-1
Unentupuxanus | JlaGoparopubie 3ansiTus OK-7
HCOPraHWHCCKUX | No2 . JTaGopaTopHas paboTa «MneHTHHKAL HEOPrAHMIECKUX BEIECTBY.
BEIIECTB

PemreHne »KCIEpUMEHTANBHBIX 3a4ad 110 XUMUYECKHM CBOWMCTBAM METAJLIOB M HEMETAJUIOB, IIO
PacoO3HABAHMIO U MTOJYYECHUIO COCIMHEHNN METAJUIOB U HEMETAJUIOB.

WnenTudukanuss HEOPraHMYECKUX BEIIECTB C HCIOJb30BaHUEM HX (PU3MKO-XMMHUYECKHX CBOMCTB,
XapaKTepHBIX KAauyeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, kapOOHAT- U XJIOPHI-
AHUOHBI, HA KATUOH aMMOHUS

12
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. OK-1
Pasznea 4. CTtpoeHue u CBOMCTBA OPraHUYEeCKHUX BelIECTB OK-7
Tema 4.1. OCHOBHOE coJiep:KaHue OK-1
Knaccudukanusi, | Teopernueckoe o0yqenue OK-7
CTpocHHuE " [TosiBienue U pa3BUTHE OPraHUYECKON XMMHUHU Kak Hayku. [Ipenmer oprannueckoit xumuu. MecTo u
HOMEHKJIaTypa 3HAYEHHUE OPTraHUYECKOM XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHn4CeCKuX XUMHUYECKOE CTPOCHHUE KaK MOPSANOK COCAUHEHHsS aTOMOB B MOJIEKYJIE COINIACHO MX BaJIEHTHOCTH.
BCILECTB OcCHOBHBIE TOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHMS OpraHuyeckux coenuHenuit A.M. Byrneposa.
VYriepoaHblid CKENEeT OPraHUYEeCKOM MOJIEKYJbl. 3aBHCHUMOCTb CBOMICTB BEIIECTB OT XUMHUYECKOIO
CTpOe€HUs MOJIeKyJ. 30Mepus u n30Mephl.
[lonsitne o QynkuuoHanbHoM rpynne. Panukan. IlpuHnunel KiaccUpUKAlUKM  OPTaHUYECKUX
coeAuHEeHH. MexayHapoaHas HOMEHKJIATypa M IPUHUUIBI  HOMEHKIATYPbl  OPraHHMYEeCKHX
coenuHeHuil. [loHaTHEe 00 a30TcoaepKallMX COCAMHEHHSAX, OWOJIOTMYECKH AKTHBHBIX BEIIECTBAX
(yrneBomax, >kupax, OelKaXx W Jp.), BBICOKOMOJIEKYJSIPHBIX COEIUHEHUSX (MOHOMEp, MOJIHUMED,
CTPYKTYpPHOE 3BEHO)
IMpakTuyeckue 3aHATHSA
Ne6. Homenknatypa opraHnuecKiuxX COeIMHEHUM OTJEIbHBIX KJIacCOB (HACHIIIEHHBIE, HEHACHIIIICHHBIC U
apoMaTHYeCKHUE YTJIEBOJOPOJbI, COUPTHI, (DEHOIBI, albJerH/bl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBneHre TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OpPraHUYECKUX BEIIECTB OTIEITbHBIX
KJIACCOB, HCIIONIb3Yys WX HAa3BaHUS MO CHUCTEMAaTHUYECKOW W TPUBHUAIBHOW HOMEHKJAType (ITUIIEH,
aneTuieH, ruiepuH, (eHon, (Gopmanbaerul, YKCyCHas KHUCIIOTa, TIAUIMH). PacdeTsl mpocreniei
(hopMyIIbI OpraHuYecKoi MOJIEKYJIbI, HCXO/SI U3 3JIEMEHTHOT0 cocTaBa (B %)
Tema 4.2. OcCHOBHOE co/Iep:KaHue OK-1
CgoiicTBa Teopernueckoe o0yuenue OK-7
OpPraHH4CeCKuX OU3NKO-XUMUYECKUE CBOWCTBA OPTaHUYECKUX COCNMHEHUN OTIENBHBIX KIaccoB (0COOEHHOCTH
COCTMHEHHUI KJIacCU(PUKAIIMKA ¥ HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHUECKHUH psia U o01mias popMysa; n30Mepus;
(bu3nUecKre CBOMCTBA; XUMUYECKIE CBOMCTBA; COCOOKI MOTYUCHHS):

13
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— TpeJebHbIe YIIIeBOAOPOIbI (AIKaHbl U IHKJIOANKaHbl). ['opeHrHe mMeTaHa Kak OJUH M3 OCHOBHBIX
HMCTOYHHKOB TEILJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YTIIEBOJAOPOI0B, HAXOXKICHHUE B
MPUPO/JIC U TPUMEHEHHUE AIKAHOB;

— HempenenbHble (AJKEHbI, aJKUHBl W alKaJUCHBI) W apoMaTHYeCKue yrieBojgopoiasl. [opeHue
aleTUJICHA KaK KICTOYHUK BBICOKOTEMIIEPATYpPHOTO TJIaMEHU JJIS CBAPKHU M PE3KU METAJUIOB

— KHUCIIOpOJCOepkKalliue COeAMHEHUs (CITUPTHI U (DeHOIIbI, KapOOHOBBIE KUCIOTHI U 3(DUPHI, abIACTUIBI
U KETOHBI, JKHPBI, YIIeBOAbI). [IpakTHueckoe NPHUMEHECHHWE STWICHIVIMKOJS, TIIMIEPHHA, (EHOIA.
[Ipumenenue Qopmanpaeruaa, ameranibAeTHAd, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KMCJIOT. MOoIIIMe CBOWCTBA MbLja

— a3oTcojepXkalllie CoeIuHEHUs (aMMHbBI M aMHUHOKHUCIOTHI, Oesku). BbicokoMounekymsipHbie
COeIMHEHUS (CHHTETHYECKHE M OMOJIOrMYeCKU-aKTHBHbIC). MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
[TonmMepu3sanus 3THIIEHA KAK OCHOBHOE HAIIPaBJIICHUE €r0 UCIIOIb30BaHUS.

I'eneTnyeckas CBsI3b MEKy KJIACCAMM OPraHUYECKUX COCIMHEHHN

HpaKanecmle 3aHATHUSA

Ne7. CaoiicTBa OpraHMYECKHUX COEIMHEHUN OTAENBHBIX KJIacCOB (TpUBHAJIbHA M MEXAyHapoiHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYeHHUs): TpeAebHbIe (AIKaHbl U LUKIOAIKaHBbI),
HenpeJenbHbIe (aJKEHbI, aJKUHBI U aJIKaJUEHbl) U apOMaTHYECKUE YTIIeBOJOPO/bI, CIIUPTHI U (PEHOINBI,
KapOOHOBbIE  KHCIOTBI M 3(QUpPbI, adbAETHIbl M  KETOHbl, AaMHHbI M  AMUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPDHBIE COEIUMHEHUS. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHUN XMMMUYECKHUX DEaKIHUH C
y4aCTHEM OPraHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa M CTPOCHHUS

Ne8. CocraBnenue cxeM peakuuid (B TOM 4YHCIE MO MPEAJIOKEHHBIM IENOYKaM MpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKHUX COCTUHEHUH OTHENbHBIX KJIACCOB, CIIOCOObBI
UX TOJY4YeHHUs W Ha3BaHME OPraHMYECKHX COEJUHEHUN MO TPUBHAJIBHOM WM MEXIyHApOJHON
CHUCTEMAaTUYECKON HOMEHKJIIATYpE.
Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUUYECKUX 3aJaHUi Ha CBOWCTBA OPTraHUYECKUX
COEIMHEHMH OTAEIbHBIX KJIACCOB

JlaGoparopHas pabdora
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Ne3. Jlaboparopnas padora “TIpeBparieHust OpraHU4eCKHX BEIICCTB IIPU HArPEBaHUH .
[Tonydenue sTuiIeHa U U3y4EHUE €ro CBOMCTB. MoenrpoBaHue MOJIEKYN M XMMHUECKUX MPEBPaICHH
Ha MpUMepe dTaHa, YTUICHA, alleTHIICHA U JIp.
Tema 4.3. OcHoBHOE co/lep:KaHue OK-1
Unentuduxarns TeopeTnueckoe odyuenue OK-7
OpPraHHYECKUX
BeIIECTB, X buoopranunueckue coenuneHusi. llpumenenue u Ouonoruyeckas poib YrieBoaoB. OkucieHue
YIJII€BOAOB — HMCTOUYHHUK OSHCPIrHU IKHBBIX OpPraHU3MOB. Oo6mactu NPpUMCHCHUSA AaMHWHOKUCIOT.
ii?;;eg;;l:le 5 [IpeBpamienuss OeIKOB MHIIKA B OpratusMe. buonoruueckue (1)YHKI_II/II/IU 6enkoB. buomornyeckue
SLITOROI 1 ¢dbyHKIMU kUpoB. PoJb opraHndeckoil XWMUH B peIeHUH poOJIeM MUIIEBOH 0e30MMacHOCTH
IPOH3BOICTREHHO Ponp opranuueckoil XMMHHM B pELICHUH MPOOJIEM JHEPreTHUYECKOl Oe30MacHOCTH, B Pa3BUTHH
JEeATETPHOCTH MCEAUIIMHBI, CO3JaHNN HOBBIX hfaTCpHaHOB, HOBBIX UCTOYHHUKOB SHCPIrun (aJH)TepHaTI/IBHI)IC UCTOYHUKU
qelIOBeKA sHepruu). OnacHOCTh BO3ACWUCTBUA HA JKUBBIE OPraHU3Mbl OPraHUYECKHX BEIIECTB OTIEIbHBIX
KJIacCOB (YTJII€BOAOPOMABI, CHUPTHI, (PEHONBI, XJIOPOPTaHUYECKHE TMPOU3BOIHBIC, AIBJICTUABI U Ip.),
CMBICI TTOKa3aTels NPeeNbHO JOMYCTUMOMN KOHIIEHTPAIHH
JlabopaTopHble 3aHATHSA
Neq., JTabopatopHas pabora: “UneHTudukanusi OpraHMuecKuX COeIUHEHUN OTIETbHBIX KJIaCCOB”
Wnentudukarus opraHMueCcKUX COeIMHEHUHN OTIEIbHBIX KIACCOB (Ha MPUMEpPE allbJeTUI0B, KpaxMara,
YKCYCHOM KHCIOTBI, O€IKOB U T.I.) C MKCIOJb30BAaHUEM HX (PU3MKO-XUMUYECKHUX CBOWCTB U
XapaKTepHBIX KauyeCTBEHHBIX peakmuii. [leHarypanus Oenka mpu HarpeBaHuu. L[BeTHbIE peakiuu
OenkoB. BO3HHKHOBEHHE aHAJIUTUYECKOI'O CHUTHAJIIA C TOYKH 3pC€HHA XHMHUUYCCKHX IIPOLUECCOB IIpH
MPOTEKAaHUU KaYECTBEHHON PeaKIiy, MO3BOJISIONICH UASHTHPHUIIMPOBATH MPEJI0KEHHbBIE OPTaHUYeCKUE
BEIIECTBA
. OK-1
Pazpnean S. Kunernueckue u TepMOIUHAMUYECKIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHX PeaKkuui OK-7
CkopocTb OcHoBHOe coaepkaHue OK-1
XUMHYECKHUX OK-7
peakImii. Teoperuueckoe o0yueHue
XUMHUECKOE CKOpOCTh peakIyu, €€ 3aBUCHMOCTh OT Pas3IHYHBIX (aKTOPOB: MPHPOIBl PEArHPYIONINX BEIIECTB,
KOHIIEHTPAllM PEarupyrolux BelIECTB, TEMMEpaTyphl W IUIOMAAM PEaKIHOHHOW TOBEPXHOCTH.
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paBHOBecHE TemmoBsie 2 (HEKTH XUMUYECKUX PEAKIIUi. DK30- i SHIOTCPMHUUCCKHE, PEAKIIHH.

OOpatumocTh peakuuidl. XHUMHUYECKOE pPABHOBECHE U €ro CMEIICHHWE I0J JACHCTBUEM pa3IUYHbIX

(hakTOpoB (KOHIIEHTPAILUS PEAreHTOB WU MPOIYKTOB PEAKIINH, JaBIICHUE, TEMIIEPATypa) U CO3IaHUS

ONTHMAJILHBIX YCIOBUN MpOTeKaHus XuMuueckux npoueccoB. [Ipuniun Jle [latense

IIpakTunyeckue 3aHATHSA

Ne9. Pemrenue npakTUKO-OPUEHTUPOBAHHBIX 3a/IaHUM HA aHaW3 (AKTOPOB, BIMSIONIUX HA U3MEHEHUE

CKOPOCTH XMMHUYECKON peaKkiuu, B T.4. C MO3HUIIUNA IKOJIOTUYECKH 11eJ1ecO00pa3HOro MOBEACHUS B OBITY

Y TPYJOBOM JIEATEILHOCTH B LIEJISX COXPAHEHHS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIbI.

Pemenne mnpakTUKO-OPHEHTUPOBAHHBIX 3aJaHUil Ha mnpuMeHeHue npuHiuna Jle-Illarense s

HaxXOXJACHUA HaIllpaBJICHUA CMCHICHUSA PaBHOBECHUA XUMHUYECKOU pC€akuuu " aHaAJIn3 q)aKTOpOB,

BIUSIIOIUX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS

OK-1

Pazpgea 6. PacTBOpbI OK-7
Tema 6.1. OcHoBHOeE coaep:xaHue OK-1
TonsTue o Teopernyeckoe odyueHne OK-7
pactBopax PactBopenne kak ¢usnko-xumuueckuid mporecc. PactBopsl. CrocoObl NPUTOTOBIIEHUS PacTBOPOB.

PactBopuMocTs. MaccoBasgs n1onsi pacTBOpeHHOro BemiecTBa. (CMBICH MOKazaTens MpPeaeibHO

JOTTYCTUMOM KOHIIEHTPAIIMU U €r0 UCIIOJIH30BAHUE B OI[EHKE SKOJIOTMUECKOM 0€30MacHOCTH.

[IpaBuia 5KONOTMYECKU I11€71€cO00pa3HOr0 MOBEAEHUS B OBITY W TPYAOBOW AESITENHHOCTH B IEJSIX

COXPAHEHUS CBOETO 3JI0POBbS M OKPYKAOILIECH MPUPOIHON CPEbl; OMACHOCTh BO3JECUCTBUS HA YKUBBIC

OpraHU3Mbl OIIPE/IETICHHBIX BEILIECTB.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN HA PacTBOPHI, UCIOJIb3yEMbIE B OBITOBOU U

MIPOU3BOJICTBEHHOM JESTEIbHOCTH YEIOBEKa
Tema 6.2. OcHoBHOE coep:KaHue OK-1
HUccaenosanue OK-7

CBOICTB pacTBOpOB

JlaGopaTropHble 3aHATUA

NeS. JlabopatopHas pabota «IIpuroroBieHue pacTBOPOBY.
[IpuroToBneHue pacTBOPOB 3a/laHHON (MaccoBOi, %) KOHIIEHTpaluu (C MPAKTHKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMH) U OIIPEJICIIEHUE CPEJIbI BOIHBIX PACTBOPOB.
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Pemrenue 3a1au Ha TPUTOTOBJICHUE PACTBOPOB

IIpodeccrnonaibHO-OPHMEHTUPOBAHHOE COeP:KaAHUE (CoAep:KaHUe MPUKJIATHOTO MOIYJIA)

Pazpen 7. XuMus B ObITY H IPOU3BOICTBEHHOM JAeSITEJIbHOCTH YeJI0BEKA OK-1
Xumust B ObITY U _|OcnorHoe conepianme OK-7
TpOH3BOICTBEHHON Teopernyeckoe o0yueHue
JICATCIILHOCTH Hosgeilmuye 1ocTHKeHUsI XUMUUECKON HAyKH U XMMHUYECKON T€XHOJIOruH. Poip xumun B odbecrieueHuu
Hesoseka 9KOJIOTUYECKOM, SHEPreTUUECKOM U MuUIeBoil 0e30macHoOCTH, pa3BUTUM MeauLMHbL. [IpaBuna noucka u 2

aHamM3a XUMHYECKOW WHGOpMAIMM W3 pPAa3IMYHbIX MCTOYHHKOB (Hay4yHas W y4eOHO-HaydHas

JUTEparypa, cpesicTBa MaccoBoil nHGopmanuu, cetb iHTepHeT)

IIpakTHYeckue 3aHATHSA

[lonck u aHanu3 KeicoB O MPUMEHEHWHM XMMMYECKUX BELIECTB U TEXHOJIOTMH € ydeToM Oyayliei

npopecCUOHANBbHON  JAEATEJIBHOCTH 10  TeMaM:  BaKHEHIIME  CTpOMTENbHbIE  MaTepHallbl,

KOHCTPYKLIMOHHBIE MaTepUalbl, KpPACKH, CTEKIO, KEepamMHuKa, MaTepuanbl Uil DJIECKTPOHUKH, 4

HaHOMAaTepHallbl, TEKCTUJIbHBIE BOJOKHA, HCTOYHUKUA DJHEPIrUU, OPraHUYECKUE U MUHEpaJIbHBIC

y100peHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSL.

3ammra: [IpencraBieHne pe3ynbTaToB pelleHns KeicoB B (hopMe MUHU-I0KIAa ¢ Ipe3eHTaluen

IIpoMe:xxyTOoyHast aTTecTanus Mo AUucHUILIMHE (AuddepeHIMPOBAHHBIN 3a4eT) 2 cemecTp

Bcero 46
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3. MeToanyeckue yKa3aHus M0 MPOBEIEHUIO MPAKTHYECKUX 3aHATHII/JIA00PATOPHBIX
paodot

OcHoBomonaralomuM  TpeOOBaHMEM K pe3ylbTaTaM OCBOCHHUS XUMHH  SBISETCA
c(hOpMHUPOBAHHOCTH Yy 00yUaIOIIUXCSl YMEHUHN MCCIIE0BATh XUMUUECKHE MTPOLIECCHI U SBJICHUS, B
YAaCTHOCTH, IUIAHUPOBATH U MPOBOJUTH XUMHUYECKHUE dKCIICPUMEHTHI, UCCIICIOBATh BEIIECTBA H
MPOBEPATH TUIIOTE3bl, UHTEPIIPETUPOBATH PE3YJIbTAThl SKCIIEPUMEHTOB, MPOBOJUTH PACUYETHI MO
XUMHUYECKHM (DOpMyiaM M ypaBHEHHUSM XHMHUYECKUX PEAKIUi, TPOTHO3UPOBATH IOCIEICTBUS
XUMHUYECKHX MPUPOAHBIX, OBITOBBIX M IMPOU3BOJCTBEHHBIX IporeccoB. Jlaboparopubie paboThI
COCTABJIAIOT BXKHYIO 4acTh Y4eOHOIO Mpoliecca 1Mo XMMUU U HarpaBlieHbl Ha (OPMHUPOBAHHE Y
0o0y4aromuxcsi MPakKTUYECKUX YMEHUH, B T.4. CIIOCOOHOCTEW YyCTaHABIMBATh CBSI3U MEXKIY
TEOPETUICCKUMH ITOJIOKCHHUSIMH U SKCIIEPUMCHTATHHBIMU JAHHBIMHU.

KauecTBeHHOE BBITIONHEHUE JTa00OpAaTOPHBIX pabOT TpebdyeT Hanuuus y oOydaromuxcs He
TOJIBKO COOTBETCTBYIOIUX TPAKTUYECKUX HABBIKOB (COONIO/IEHHE TEXHUKH O€301acHOCTH,
cOOpKa yCTaHOBOK, MPUTOTOBIIEHUE PEAKTUBOB U TIp.), HO U 3HAHUI TEOPETHUECKOro MaTepuana
[2, 3]. OmHuM U3 crmOCOOOB TOBBIIICHHUS (PPEKTUBHOCTH BBITOJIHEHUS OOYJarOIIUMUCS
7ab0paTOpHBIX PpaboT SBISETCA MPEACTaBICHHWE METOAUYECKUX PEKOMEHJAIUMi Mo UX
BBITIOJTHCHHIO B BUJIC CIICIIUAIBHBIM 00pa3oM OOPMIICHHBIX HHCTPYKIUH [4].

CopepxaHue Xo0/a BBHIMOJIHEHHs] Ta0OpaTOpHOW pPabOTHl MOXKET OBbITh MPEACTABICHO B
dbopMe TabIHIIBI, COCTOSIIEH U3 HECKOJIBKIX CMBICTIOBBIX OJIOKOB:

1. Bonipocs! 1 3aaHus A7 MOJTYYEeHHs TOMYCKa K BBITOJIHEHUIO 1a00paTOpHOM pabOTHI.

2. O6opyoBaHUE U MOCYJA, PEAKTUBBI.

3. Onucanue KaXJIOro OIbITa, 3alJTAHUPOBAHHOTO B JlabopaTopHOW paboTe, B BHIE
QITOPUTMA BBITIONHSAEMBIX B XOJ€ OKCIICPUMCHTA NEUCTBUU (ITOCIIEAOBATEIHLHOCTH IIATroB,
Ka)KIBIH U3 KOTOPBIN OMHCHIBAET 3aBEPILIEHHOE JICHCTBUE).

4. Bompochl u 3a/1aHus K OIBITaM, UMEIONIUE CBOSH IEJIbI0 aKIICHTHPOBATh BHUMAHHUE Ha
TEXHHKE O€30MaCHOCTH, OCOOCHHOCTSX MPOTEKaHHUS JKCIEpPUMEHTa, aHanuie, 00paboTke u
000CHOBAHNH MOJYYEHHBIX PE3Yy/IbTATOB.

CtpykTypupoBaHHe W TpeicTaBieHue HHpopmauu o JabopaTtopHoil paboTe MOMOMKET
00yJaromuMcsl TIPH TIOJITOTOBKE K 3aHSATHIO, aKTUBU3UPYET MX MMO3HABATEIIBHYIO JCSATCIIEHOCTD
BO BpeMsl €€ BBIMOJIHEHHS, a TaKKe IO3BOJUT BBICBOOOIUTH MAOIMOJHUTEIHHOE BpEeMsS Ha
NPOBE/ICHUE 3aIIAaHMPOBAHHBIX OIBITOB, OOJIee JIETAbHBIA aHAIN3 TOJMYYCHHBIX PE3yIbTaTOB U
peduiekcuro.

[IpakTHKO-OPHEHTHPOBAHHBIE  SIBISIOTCS ~ OJHMM M3 CIIOCOOOB  peaj3aluu
npoecCHOHANBHOM MOATOTOBKA B JUCHUIUIMHE «XUMHUA». [IpakTUKO-OpUEHTHPOBAHHBIC
3aJIaHus BKJIFOYAIOT HH()OPMAIIUIO «U3 KU3HW» M HAIPABJICHBI HA BHISIBIICHUE 3HAHUIA CTY/ICHTOB
00 okpyxkaromeM mupe, GopMHpOBaHHE MPAKTHUYECKUX YMEHHMM U HABBIKOB, B TOM YHCJE C
UCTIOJIF30BAaHUEM DIIEMEHTOB NMPO(ECCHOHAIBHONW AeATeNbHOCTH. [IpH BBITOTHEHHE MPAKTHKO-
OPUEHTUPOBAHHBIX 3aJIaHUH CTYJEHTHI HE TOJBKO PENIAOT JIMYHOCTHO-3HAYMMBIC MPOOIEMBI C
MCIIOJIb30BaHUEM MPEIMETHBIX 3HAHUH, HO U OCBAMBAIOT dJIEMEHTHI OOITNX KOMITETSHITHIA.

Llens MpakTHKO-OPHUEHTUPOBAHHBIX 3a/IaHUI — «IIOTPY)KEHUE» B PEIICHUE (GKU3HEHHOW)
3amayn. Matepuanbl 71 COCTAaBIICHUs TaKUX 3aJlaHUM JTOMKHBI OBITH B3STHI M3 OKpYKarOIIEh
JEHCTBUTEIILHOCTH, JOJDKHBI OBITh HHTEPECHBI O0YJArOIIUMCS W JODKHBI MOTHBHPOBATh WX HA
MOWCK BapUAHTOB PEIICHHIA.

C TOYKM 3peHHS HAINPABICHHOCTH TPAKTHKO-OPUEHTUPOBAHHBIC 3aaHUUS JIEJST Ha
3a/laHusl, CBSI3aHHBIE C XU3HBIO, MPAKTHYECKON AEATeTbHOCTBIO, HA 3aJaHHs <OKUTEHCKOTO)
CONepKaHus, Ha 3aJaHus MPO(OPUEHTAMOHHOW HANPABICHHOCTH, CBS3aHHBIE C Oymymiei
npodecCHOHATIBLHOMN 1S TeTbHOCTBIO.
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Kpome Toro, mo ¢opme moucka penieHus MpakTHKO-OPHUEHTUPOBAHHBIE 33/1aHUS MOKHO
pa3fesnTh Ha TEOPETUYECKUE, PACUETHBIE U AKCIIEPUMEHTAIbHO-TEOPETUUECKHE.

Pemenne TeopeTHdyeckMX 3alaHUN TO3BOJIIET pPa3BUBATh JIOTMYECKOE MBIILICHUE,
(dbopMHpOBaTh MOHATUHHBINA aIapaT, CBA3BIBATH TEOPETHUYECKOE 3HAHMS MO TUCIMILIMHE C MX
MPUMEHEHUEM B HOBOW CUTYaIUU.

B pacuerHbpIx 3amayax 0OydaroIMecs YCTaHABIMBAIOT 3aKOHOMEPHOCTH, CBSI3U MEXIY
BEJIMYMHAMU, UCTIOIb3Ys MOAXOASIINNA MaTeMaTUYECKUi anmnapar.

[Tpy BBIOJIHEHUU HKCIEPUMEHTATBHO-TEOPETHUECKUX 3a/laHUi 00YyJaromuecst OMbITHBIM
IyTE€M Ha OCHOBE 3HAHUI PElIalOT MPAKTUYECKUE 3aa4H.

Crnemyer OTMETHTh OCOOEHHOCTH TPAKTHKO-OPUEHTUPOBAHHBIX  3aJad, KOTOpHIC
HEO0OXO0IMMO 3aKJIaIbIBaTh MPU UX MPOESKTUPOBAHUHU:

— HaJW4ue MO3HABaTEIBHOH, MPO(ECCUOHATLHOM, COIUAIBHON 3HAYMMOCTH, KOTOpas U
MOTHUBHPYET 00y4aIOIINXCS;

— HQJIWYHUE CIOXKETa, CUTyallud WJIM IpOOJIEMBbI, JUIsl pa3pelieHus KOTOpoil HeoOX0oAuMO
UCIIOJIb30BATh 3HAHUS, YMEHHS U3 Pa3HbIX MPEIMETHBIX 00JacTeil WM U3 KU3HU, HA KOTOphIE
HET SIBHOTO YKa3aHHUS B TEKCTE 3aJjauu;

— CBSI3b € 00JIaCThIO MPUMEHEHUS Pe3yNbTarta, MOJYyYEHHOTO NP PEIICHUN 33JauH.

Kak npaBuio, npakTUKO-OpUEHTUPOBAHHOE 3a/IaHUE UMEET CIEIYIOIIYIO0 CTPYKTYpY:

— Ha3BaHUE 3aJ]aHMs;

— BBEJEHUE B IpoOieMy (ONMCaHHME XU3HEHHOW cUTyauuu (IpoOsieMbl), JTUYHOCTHO-
3HaYUMOTO BOIIPOCA);

— UCTOYHUKHU HH(popMarmu (TeKkcT, Tabnuua, rpaduk, CTAaTUCTHYECKHIE JaHHbIE U JIP.);

— ¢hopMynUpOBKa 331aHUS;

— TpeOOBaHMsI K TIPEJICTABICHUIO pe3yiibTara (hopmat/Bum).

Jis pa3paboTKH MPaKTUKO-OPUEHTUPOBAHHBIX 33JJaHUH HEOOXOIUMO:

1. Onpenenuth pe3yapTaT 00ydeHHUs, Ha (POPMHUPOBAHUE WM MPOBEPKY KOTOPOro Oyjaer
HalpaBJICHO 3aJaHHe.

2. ChopmynupoBaTh BBelIE€HHE B MpoOiemy (IIpeacTaBisieT cOOOM ONMHMCAaHHE CHUTYaIlWH,
KOTOpasi MOXKET BCTPETUTHCS B MIOBCEIHEBHON JKU3HU, B OBITY, B 00II[eCTBE, HA IPOU3BOJCTBE U
T..). BBexgenne B mnpoOiremMy MAOKHO OBITh KpaTKUM M €MKUM, OpPHUEHTHPOBAHO Ha
COOTBETCTBYIOIIYIO BO3PACTHYIO IPYIITY 00Y4arOIUXCs.

3. ChopmynupoBaTh OJHO WM HECKOJBKO 3aJaHUN i oOydamommxcs. B 3amaHusx
JIOJDKEH OBITh OIpe/esieH MOPsI0K JeHCTBUIM, KOTOPOMY JOJIKHBI CII€J0BAaTh 0OyJaromuecs mpu
UX BbINOJHEHUH. DOpPMYIMpPOBKA 3aJaHUN JIOJDKHA COOTHOCHTBCS C MHCTPYMEHTOM HX
IPOBEPKU: BCe, 3allVIaHMPOBAHHBIE 3a/laHUS JIOJDKHBI OBbITH OlleHeHbl. Kak 3anaHus, Tak u
TpeOOBaHUS K HMX MPEACTABICHUIO TOJIKHBI OBITH CPOPMYIMPOBAHBI MOHSITHO U YETKO, HE
JIOITYCKATh PA3IMYHbIX BAPUAHTOB TOJIKOBAHUS 00YUAIOITUMHCS.

4. TloarotoBuTh uH(pOpPMAIMIO, HEOOXOIUMYIO JisS BBIMOJTHEHUS 3aJaHUN (TEKCTHI,
TabIuIBl, rpaduKy, BUAEO, CTATUCTHUECKUE NAHHBIE U T.X.). TpeOoBaHUs, MpeabsBIsIEMble K
MCTOYHUKaM UH(OpMaIuu:

— JIOCTaTOYHOCTh (COIEPKUT BCIO HEOOXOJUMYI HWH(POPMALUIO Ui BBINOJHEHHS
3aJIaHHM ),

—3(dexTuBHOCTD (M103BOJISET BHIIOIHUTD 3aJ[aHUE IPH MUHUMAIIBHBIX 3aTpaTax);

— COOTBETCTBYET BO3PACTY 00YUAIOIINXCS;

— COZIEPKUT MO3HABATENbHYIO, HHTEPECHYIO (HOBYIO) [T 00y4aromuxcst UH(HOpMAIHIO.

3.1. TemaTuka u coaepKaHue MPAKTHYECKUX 3aHATHIA/Ia00PATOPHBIX padoT
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Ilpakmuueckoe 3anamue 1.

Tema 1.1: CTpoeHne aTOMOB XUMHYECKHUX 3JI€MEHTOB M MPHUPOIA XUMHUYECKOH CBSI3H
Conep:xanue: Perienue 3agaHuil Ha HCIOJIb30BAHME XUMHMUYECKOM CHMBOJIMKM W Ha3BaHUU
COEIMHEHUH N0 HOMEHKJIaType MEKIyHApOAHOI0 COK3a TEOPETUYECKOW M NPUKIATHON XUMUU
U TPUBUAIBHBIX HA3BaHUU IS COCTABIICHUS XUMHUYECKHX (OPMYJ BYXaTOMHBIX COCIUHEHUN
(oxkcuaoB, Ccynb(PHUIOB, TUAPUIOB U T.II.) U APYTHMX HEOPTaHUYECKUX COCAMHEHUN OTIENbHBIX
KJIACCOB.

[IpakTHueckue 3aJaHKsl Ha YCTAHOBJIEHUE CBSI3M MEXKIYy CTPOCHHEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB U MEPUOJANYECKUM U3MEHEHHEM CBOMCTB XMMHUUYECKHX AJIEMEHTOB U UX COCAUHEHUN
B COOTBETCTBUU C NOJIOkKEHUEM [leprnoinueckoi cucTeMsl.

Ilpakmuueckoe 3anamue 2.

Tema 1.2. Ilepuoanuecknii 3axkon u tadauua .. MenaeseeBa

Conep:xanue: I[lepumonnueckas cucrema xumuueckux osnementoB JI.M. Menneneesa.
®usnueckuit cmbica [lepuonnueckoro 3akona .M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XHWMHYECKUX OJJICMEHTOB, OOpa3yeMbIX HMH TIPOCTBIX M CIOKHBIX BEIIECTB B
COOTBETCTBUM C TIOJIO)KEHHMEM XHMMHYECKOro ndjeMeHTta B llepuoamyeckoir cucreme.
MupoBo33peHueckoe M HaydyHoe 3HadyeHue Ilepmommueckoro 3axona /.M. MeHnneneesa.
[Iporuo3ser I.1. MenneneeBa. OTKpbITHE HOBBIX XUMUUYECKUX IJIEMEHTOB.

Pemienne npakTHKO-OPHUEHTUPOBAHHBIX TEOPETUYECKUMX 3aJaHUM Ha  XapaKTepU3aLUIO0
XUMHYECKHUX 3JIEMEHTOB «MeTtanandecKue / HEMETaJNINYSCKHUE CBOICTBA,
ANEKTPOOTPULATEIBHOCTh XUMHYECKHUX DJIEMEHTOB B COOTBETCTBHM C UX O3JIEKTPOHHBIM
CTPOCHHEM M TIOJIO)KEHHMEM B TMEPUOJMYECKOM CHUCTEME XUMHUYECKHUX djeMentoB JI.U.
MenpaeneeBa»

Ilpakmuueckoe 3anamue 3.

Tema 2.1. Tunbl XUuMHYECKHX peaKkuuii

Conepmaﬂue: KonnyectBennnle oTHONIEHNS B XUMUU. OCHOBHEIE KOJIMYECTBEHHBIE 3aKOHBI B
XUMHHM M pacueThbl 110 YPaBHEHHUSAM XHMHUYECKMX peakuud. Monb Kak €IMHMIA KOJIMYEeCTBa
BeniecTBa. MonsipHasi Macca. 3aKOHBl COXpPaHEHMsI Macchl M DHEPru. 3akoH ABOTrajpo.
Mosnsipublii  00beM ra3oB. OTHOcHTeNbHas IUIOTHOCTh TIa30B. PacueTsl MO ypaBHEHUSM
XUMHUYECKMX peakUui ¢ MCIOJIb30BaHHMEM Macchl, oO0beMa (HOpMajibHbIE YCJIOBHSA) Ta30B,
KOJIMYECTBA BEILIECTBA

Ilpakmuueckoe 3anamue 4.

Tema 3.1. Knaccupuxanms, HOMEHKJIATYypa M CTPOCHHE HEOPraHMYeCKHX BellecTB
Copepxanue: HomeHknarypa HEOpraHMYeCKHX BEIIECTB: Ha3BaHHE BEIIECTBA MCXOMS M3 UX
XUMHUYECKON (POpMYJIBI WIIM COCTABICHUE XUMUYECKOH (OPMYIIbI UCXO/s U3 Ha3BaHHsI BEIECTBA
no mexayHapoaHoit (MFOITAK) nnu TpuBuanbHON HOMEHKIIAType.

Pemienne npakTHuecKux 3aJaHUN MO Kiaccu(UKAUU, HOMEHKIIATYpe U XUMHUYECKUM (popmyniam
HEOPraHMYECKUX BEIIECTB pA3IUYHbIX KJaccoB (yrapHbli ra3, yrJeKHCIbId ra3, amMMHak,
raieHas W3BeCTh, HETalleHass W3BeCTh, MHUThEBAs COAA W JAPYrHX): Ha3bIBaTh M COCTAaBIATH
(bopMyJIbl XUMUYECKUX BEUIECTB, OMPEENIATh MPUHAAIE)KHOCTh K Kiaccy.

Hcrounnku xuMuueckoil mHpopmarmu (cpenctB maccoBod mHpopmaiuu, cetb MHTepHET U
npyrue). [louck nadopmannu no Ha3BaHUAM, UIEHTUPUKATOPaM, CTPYKTYPHBIM (hopMyiaM

Ilpakmuueckoe 3anamue 5.
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Tema 3.2. PU3UKO-XMMHUYECKHE CBOHCTBA HEOPraHUYECKHUX BellecTB

Copepxanue: CocTaBieHUE YpaBHEHHUH XHMUYECKMX pEAaKIMM C ydacTUEM IPOCTHIX MU
CJIO’KHBIX HEOPTaHMYECKUX BEILECTB: METAJUIOB U HEMETAJNIOB; OKCHJIOB METAJJIOB, HEMETAJIOB
nu aM(l)OTeprIX 9JICMCHTOB,; HCOPTraHNYCCKUX KUCIIOT, OCHOBaHUHN N aM(bOTepHLIX THUAPOKCUIOOB,
HEOPraHMYECKUX COJICH, XapaKTepU3yoIUX X CBOMCTRA.

Pemenne mpakTHKO-OPHEHTUPOBAHHBIX TEOPETHUECKMX 3aJaHUN Ha CBOMCTBA, COCTaB,
HOJy4eHHe M 0e30IIaCHOE HCIOJb30BAHUE BAXKHEWIIMX HEOPraHWYECKUX BELIECTB B OBITY U
NPAaKTUYECKOH JIeATETbHOCTH YelloBeKa

Ilpakmuueckoe 3anamue 6.

Tema 4.1. Knaccudukanusi, CTpOCHHE 1 HOMEHKJIATypa OPraHUYECKUX BEIIECTB

Copep:xanue: HoMeHk1aTypa OpraHM4ecKUX COEIMHEHMH OTIENIbHBIX KJIacCOB (HACHIILIEHHBIE,
HEHACBHIIICHHBIE W apOMaTUYeCKHE YIIIEBOAOPOMABI, CIUPTHI, (HEHOJBI, aJbACTHIIbI, KETOHBHI,
KapOOHOBbIe KUCIOThI U JAp.) CocraBieHue MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (hopMys
OpPraHUYECKUX BEIIECTB OT/ENIBHBIX KJIACCOB, UCIONB3Ysl MX HA3BaHUS MO CHCTEMAaTHYECKOH U
TPUBHMAIBHON HOMEHKJIAType (3TWJIEH, alleTUIEH, IIULEepuH, GeHou, GopMalibJerui, yKCycHas
KHCIOTa, THUIMH). Pacdersl mpocreimed (opMysabpl OpPraHUYECKOW MOJIEKYJBbI, HCXOIS W3
3JIEMEHTHOTO cocTaBa (B %)

Ilpakmuueckoe 3anamue 1.

Tema 4.2. CBoiicTBa OpraHu4eCKHUX COeIMHEHU I

Copepxanue: CBOMCTBA OpPraHUYECKUX COEIMHEHUM OTIENIBbHBIX KJIACCOB (TpUBHMAJIbHAS U
MEXyHapo/aHas HOMEHKJIATypa, XUMHUYECKUE CBOMCTBA, CHOCOOBI MOJY4YEHMS): HpeAebHbIE
(anmkaHbBI U IMKJIOANKAaHbI), HENPEIENbHbIE (AIKEHBI, aIKUHBI U aJIKaJIMEHbl) U apOMaTHYECKHE
YIJIEBOAOPOABI, CIUPTHI U (EHONbI, KapOOHOBBIE KHUCIOTHI M 3(PUPHI, adbJAETH]bl U KETOHBI,
aMUHBl U AMHMHOKHCIIOTBHI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUA. 3a/JaHus Ha COCTaBIIEHUE
YPaBHEHHH XUMHMUYECKHMX PEAKLUI C Y4acTHEM OpPraHMYECKMX BEIIECTB Ha OCHOBAaHMM MX
COCTaBa U CTPOCHUS

Ilpakmuueckoe 3anamue 8.

Tema 4.2. CBoiicTBa OPraHM4eCKUX coeIMHEeHUI

Conep:xanue: CocTaBieHHE CXeM peakiuil (B TOM 4YHCIE MO MPEAIOKEHHBIM IEMOYKaM
MpeBpalleHni), XapaKTEepU3YIOIUX XUMHUYECKHE CBONCTBA OPraHWYECKUX COEIUHEHUN
OTJICITBHBIX KJIACCOB, CIIOCOOBI WX TIONYYCHHS] M HA3BaHWE OPTaHWUYCCKHX COCIUHCHHHA I10
TPUBUAIBHON WM MEXTyHAPOIHOM CHCTEMaTHYeCKOH HOMEHKIIaType.

Pemenue MMPAKTUKO-OPUCHTHPOBAHHBIX TCOPCTHYCCKUX SaI[aHI/Iﬁ Ha CBOICTBa OpTraHU4YCCKUX
COETMHEHUH OTAENBHBIX KJIaCCOB

Ilpakmuueckoe 3anamue 9.

Tema CkopocTb XMMHMYECKHX peakuuii. XHMH4YeCKoe paBHOBeCHe

Copepxanue: PemeHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha aHaiu3 (aKTOPOB,
BIMSIOUIMX HAa M3MEHEHHE CKOPOCTH XMMHMYECKOM PEAKIUM, B T.4. C MO3UIMMI 3KOJOTMYECKH
1eJIeCO00Pa3HOr0 MOBENECHUS B OBITY U TPYIOBOM JESATENLHOCTH B LIENSAX COXPAHEHMsI CBOETO
3710pOBBS U OKPYXKAIOILEH IIPUPOTHON CPEJIBI.

Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX 3aJaHUI Ha MpuMeHeHue npuHiuna Jle-Illarense mist
HaXO0JK/JICHUS HAIpaBJICHUS CMEIIEHUS! paBHOBECHSI XUMUYECKOHM peakIiuy U aHaiu3 (pakTopos,
BIIUSIIOLINX HA CMEILEHUE XUMUYECKOTO PaBHOBECHS

Ilpakmuueckoe 3anamue 10.
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*IIpogheccuonanvno-opuenmuposannoe cooeprcanue

Tema Xumus B ObITY M IPOU3BOJICTBEHHOM JeSITEJILHOCTH YeI0BeKa

Copepxanue: [lorck u aHanu3 KelCOB O MPUMEHEHUU XMMHMYECKUX BEIIECTB U TEXHOJIOTHH C
yueToM Oyaymie mpopecCHOHAIBHON ACSITENFHOCTH IO TEMaM: BaKHEUIINE CTPOUTEIHHBIC
MaTepuaibl, KOHCTPYKLUHOHHBbIE MaTepuajbl, KpacKu, CTEKJO, KepaMuKa, MaTepHaslbl s
AJIEKTPOHUKH, HAHOMATEepUaJbl, TEKCTHJIbHbIC BOJIOKHA, UCTOYHUKU SHEPTUM, OPTaHUYECKUE U
MUHEpaJIbHBIE yI0OpEHUS, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3amuTa: [IpencraBienue pe3yabTaToB PelIeHUs KeWCOB B popMe MUHH-IOKIIA/1a C
Mpe3eHTaluei

Jlabopamopnoe 3anamue 1.

Tema 2.2. DiIeKTPOJIUTHYECKAS] JUCCONMALNSA U HOHHBII 00MeH

Copnepxxanue: JlabopaTopHas padota “THIBl XUMHUUECKUX pEaKIIUn’.

HccnenoBanue THIOB (IO COCTaBY M KOJHMYECTBY HMCXOTHBIX M OOpa3yrOIIMXCS BEIIECTB) U
MPU3HAKOB XMMHUUYECKHUX peakiuil. [IpoBeneHue peakiuii HOHHOrO OOMeHa, ONpeIeIeHUe CPebl
BOJIHBIX PacTBOPOB. 3a/laHHs HA COCTABJICHUE HOHHBIX peaKLnii

Jlabopamopnoe 3anamue 2.

Tema 3.3. UneHTU(UKAIMSA HEOPraHNYECKNX BelIECTB

Conepxxanue: JlabopaTopHas padora «neHTHGUKANNS HEOPTAHHYECKUX BEIIECTBY.

Pemennie skcriepuMEHTANBHBIX 33724 [0 XUMHUYECKHUM CBOWCTBaM METAJJIOB M HEMETAJIOB, 110
pacro3HaBaHUIO U MOTYYCHHUIO COSAMHCHUN METAJIOB U HEMETAIIIOB.

Nnentudukanuss HEOPraHUYECKUX BEIIECTB C HCIOJB30BAHUEM HX (U3UKO-XUMHUYECKHX
CBOWMCTB, XapaKTEpHBIX KA4YeCTBEHHBIX peaknuid. KauecTBeHHBIE peakiuu Ha Cyibdar-,
KapOOHAT- U XJIOPU-aHUOHBI, HA KATHOH aMMOHHUS

Jlabopamopnoe 3anamue 3.

Tema 4.2. CBoiicTBa OpraHn4ecKUX coeIMHEeHUit

Copnepxxanue: Jlaboparopnas pabora “IIpeBpaieHusi OpraHMYECKHX BEIIECTB MPH
HarpeBaHuu'.

[Tonyuenue »TUieHA M HM3yYEHUE €ro CBOWMCTB. MoJenupoBaHHE MOJEKYN U XUMHYECKHX
NpeBpaIeHUA Ha IPIMEPE dTaHa, STUIICHA, alleTHIICHA U JIp.

Jlabopamopnoe 3anamue 4.

Tema 4.3. UnenTnduxanusa OpraHmyecKMX BelleCTB, UX 3HA4YeHHe W NPHMEHEHHE B
OBbITOBON U MPOU3BOICTBEHHOM /1eATEJIbLHOCTH YeJ10BeKa

Conep:xanue: JlaGopatopHas pabGota: “UneHTHduKanMs OpPraHMYECKHX COEIMHEHHH
OTJENbHBIX KJIACCOB™’

WnenTudukanyss opraHu4eckKux COEJUHEHUH OTIENbHBIX KJIACCOB (HA NpUMEpE albJeruioB,
KpaxMmaia, YKCYCHOM KHCJIOTBHI, OETKOB M T.NI.) C HCIIOJIb30BaHUEM HX (PHU3NKO-XUMHUECKHX
CBOWCTB M XapaKTEPHBIX KaueCTBEHHbIX peakuuil. JleHaTypamus Oelka NpU HarpeBaHMU.
[IBeTHble peakiuu OenkoB. BO3HHUKHOBEHHE AHAIUTUYECKOTO CHUTHAjla C TOYKH 3pEHUs
XUMHUYECKMX IPOLECCOB TPU MPOTEKAHMH KAuEeCTBEHHOM  pEeaklUMM, I[O3BOJIIOIIEH
UACHTU(PUIIMPOBATH MPEATI0KEHHBIE OpraHMUECKHEe BEllecTBa

Jlabopamopnoe 3anamue 5.
Tema 4.3. UnenTnduxanus OpraHMyecKMX BelleCcTB, X 3HAYECHHE W NPHMEHEHHE B
OBITOBO U MPOU3BOACTBEHHOM AEATEJIbHOCTH Y€JI0BEKA
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Conep:xanue: JlabopaTopHas padora «IIpuroroBieHue pacTBOpoB».
[IpuroroBienue pacTBOpoOB 3adaHHOM (MaccoBoi, %) KOHIEHTpaluu (C MPAKTUKO-

OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeeNIEHUE Cpeibl BOJHBIX PACTBOPOB.
Peuienue 3aga4 Ha PUTOTOBICHUE PACTBOPOB

4. ®oHA OLEHOYHBIX CPEICTB JUCIUNINHBI

4.1 KoHTpPOJb M OLEHKA PE3yJbTaTOB OCBOCHHUsS OOIICOO0pa30BaTEIHHON JUCIIUTUITHHBI

PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIE Pe3yJbTaThl, HApaBJIeHHbIC Ha (POPMHUPOBAHUE OOLINX

KOMHGTGHHHFI I10 pasjgciiaM U TEMaM COACPKaHUL yLI€6HOl"O Marcpuaia.

Ne

OK

Monyas/Paznen/Tema

PesynbTar 00yuyenus

THunbl OLEeHOYHBIX
MeponpusATHi

OcHoBHOE CoAepKaHue

Pa3nen 1. OcHOBEI
CTPOEHHS BeleCTBa

DopmMyIHPOBATH
0a30BbIe NOHATHSA U
3aKOHBI XHUMHAH

11

OK 01
OK 07

CrpoeHue aToMOB
XUMHUYECKUX 3JI€MEHTOB
U IPUPOJA XUMHUECKON
CBSI3H

CocTaBisITh XUMUYECKHE
(hopMyJIBI COSTUHECHHMI B
COOTBETCTBHH CO
CTEIMCHBIO OKUCIICHUSI
XMUMHYECKHUX DJICMEHTOB,
HCXOJIS M3 BAJICHTHOCTH U
AIIEKTPOOTPUIIATEIBHOCTH

1. Tect «CtpoeHue
aTOMOB XHMHYECKUX
AJIEMEHTOB U MPUPOIA
XUMHYCCKOH CBI3HY.

2. 3amaun Ha cCOCTaBJICHHUE
XUMHYECKUX (HOpMYIT
JIBYXaTOMHBIX CO€IUHEHUI
(oxcunoB, CynbGUIOB,
THPHUIIOB U T.I1.).

3. 3agaHus HA
HCITOJIb30BaHME
XUMHYECKON CUMBOJIMKH 1
Ha3BaHUM COEIMHEHHI O
HOMEHKJIaType
MEKIYHAPOJAHOIO COH3a
TEOPETUYECKOUN U
MPUKIATHOW XUMUHU U
TPUBUAJILHBIX HA3BaHUI
JIISL COCTaBJICHUS
XUMHYECKUX (HOpMYIT
JIBYXaTOMHBIX CO€IUHEHUI
(okcHunoB, CynbGUIOB,
THUAPUIIOB U T.I1.) B IPYTHX
HEOPTraHUYECKUX
COCIMHEHMI OTACIbHBIX
KJIaCCOB

1.2

OK 01
OK 07

[Tepuonnueckuii 3aKoH
u Tabnmma J1.1.
Mengeneena

XapaKkTepHu3oBaTh
XMUMUYECKUE 3JIEMEHTHI B
COOTBETCTBUHU C UX
MIOJIOKECHUEM B
MIEPUOANYECKON CUCTEME
XUMHNYCCKHUX DJICMCHTOB
J.N. Menneneena

1. Tect «MeTanauueckue /
HEMETAJIMYECKHE
CBOMCTBA,
3IEKTPOOTPULIATEIBHOCTD
Y CPOJICTBO K DIIEKTPOHY
XAMHAYECKNX DJIEMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM
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OK

Monayas/Paznen/Tema

PesynbTar 00yuyenus

THunbl 0OLEeHOYHBIX
MepOonpPUATHIA

Y TIOJIOKEHUEM B
MEPUOJUYECKON CHCTEME
XUMUYECKUX IJIEMEHTOB
J.1. MenneneeBay.

2. IIpakTrdeckuie 3aTanms
Ha YCTaHOBJICHHE CBS3H
MEXKy CTPOCHHEM aTOMOB
XUMHUYECKHUX IJIEMECHTOB U
MIePUOTTIECKAM
U3MEHEHHEM CBOMCTB
XUMHUYCCKUX DJICMCHTOB U
WX COEJUHEHUN B
COOTBETCTBUHU C
MIOJIOKEHUEM
[Iepuonunueckoit cucteme.
3. IIpakTuxo-
OpPUCHTUPOBAHHBIC
TEOpETHUIECKHE 3aJaHNs Ha
XapaKTepU3aIHIo
XUMHUYCCKUX IJICMCHTOB:
«Merammuieckue /
HEMETaUTHUSCKHE
CBOMCTBA,
AIEKTPOOTPUIIATETHLHOCTD
Y CPOJICTBO K DJIEKTPOHY
XUMHYECKUX JIEMECHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHHUEM
1 TIOJIOXKCHUEM B
MIEPUOIUYECKOMN CUCTEME
XUMUYECKUX JIEMEHTOB
JI.1. MenneneeBay

Pa3gen 2. Xumnueckue
peakuun

XapakTepu30BaTh THIIbI
XHMHUYECKHX peaKkIuii

KonTpoabhas padora
«CTpoeHne BelecTBa u
XMMHYECKHE peaKIun»

2.1

OK 01
OK 07

Tume! XUMHYECKUX
peaxkuuii

CocTaBnaTh peakuu
COEIIMHEHMSI, PA3I0KEHUS,
oOMeHa, 3aMelleHus,
OKHCIIUTEIBHO-
BOCCTAHOBUTCJILHBIC
peaximn

1. 3amaun Ha cocTaBlIeHUE
YpaBHEHUH peakiiuii:

— COCIMHEHUS],
3aMEIlEeHHUS], PA3TI0KEHUs,
obMeHa;

— OKHUCITUTEIHHO-
BOCCTAHOBUTEIBHBIX
peaKuui ¢
WCITOJI30BAaHHUEM METO/1a
AJIEKTPOHHOTO OanaHca.
2. 3aja4yn Ha pacyeT
MacChl BEIIECTBA WITH
00BéMa

ra3oB 10 U3BECTHOMY
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Ne OK Monayas/Pasnen/Tema | Pe3yabTat 0o0yueHus Tumer OUCHOMHLIX
MeponpuATHii
KOJINYECTBY BEILIECTBA,
Macce Wi 00bEMY OTHOTO
13 yYaCTBYIOIIUX B
peaxkiuy BELECTB;
pacdEThI
Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MPOAYKTOB PEaKInH, €CITN
OJTHO W3 BEIIECTB HMEET
MpUMeCcH
2.2|0K 01 DJIIEKTPOIUTUYECKAS CocTaBisATh ypaBHEHUS 1. 3aganus Ha
OK 07 JUCCOLMAIMS U HOHHBIN | XUMUYECKUX PEaKIINU COCTaBJICHHE
oOMeH HMOHHOT'O O0OMEeHa ¢ MOJIEKYIAPHBIX U HOHHBIX
y4acTHeM HEOPTaHMUYECKUX | peaKIHii C y94acTHEM
BEIIECTB KHCIIOT, OCHOBaHHU U
COJIEN, yCTAaHOBJIEHUE
U3MCHCHU KUCIIOTHOCTH
Cpens
2. JlabopatopHas paboTa
"THUIBI XUMHYECKUX
peakumii”
3 Pasnes 3. Ctpoenne n (MccienoBats ctpoenue u |KontposbsHas padora
cBOlicTBa CBOMCTBA «CBoiicTBa
HEOPraHU4YeCKUX HEOPraHU4eCKUX HEOPraHU4YeCKUX
BelleCTB BelleCTB BEIIECTB»
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OK

Monayas/Paznen/Tema

PesynbTar 00yuyenus

THunbl 0OLEeHOYHBIX
MepOonpPUATHIA

3.1

OK 01
OK 07

Knaccuduxkarus,
HOMEHKJIATypa u
CTPOCHHE
HEOPTaHUYECKUX
BEIIECTB

Knaccupuumposatsb
HEOpraHMYEeCKHe BEIIeCTBA
B COOTBETCTBHUH C UX
CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHNE HEOPTAaHUIECKHUX
BELIECTB UCXOMS U3 UX
XUMUYECKOH (hOpMYITbI
WJIM COCTaBIICHHE
XUMHYECKO# (popMyIb
HCXOJs U3 Ha3BaHUA
BEIIeCcTBa IO
MEKIYHApOJIHOH WIH
TPUBUAIILHOMN
HOMEHKJIaType».

2. 3agauu Ha pacuer
MaccoBOH /10111 (Macchl)
XUMHYECKOTO JIE€MEHTa
(coennHEHUs) B MOJIEKYIIE
(cmecnm).

3. [IpakTuueckue 3amanus
o KJ1acCuUKaIuH,
HOMEHKIIAType U
XUMHYECKUM (opMysIam
HEOpPraHWYEeCKUX BEIIECTB
Pa3IMYHBIX KIACCOB.

4. IlpakTudeckue 3aaaHus
Ha OIlpeJieNIeHne
XUMHYECKOH aKTHBHOCTH
BEIIECTB B 3aBUCHMOCTH
BUJIa XUMHUYECKOM CBS3U U
THIIa KPUCTAJUIMYECKON
penreTku

3.2

OK 01
OK 07

Du3nKo-XUMHUYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEIIIECTB

YcraHaBnvBaTh
3aBUCHMOCTH (PU3UKO-
XHMHYECKHUX CBOKMCTB
HCOPraHNYCCKUX BCUICCTB
OT CTPOCHHUA aTOMOB U
MOJIIEKYJI, a TAK)KE THIIA
KPUCTAJUIMYECKON
peIeTKu

1. Tect «OcobeHnocTH
XUMHAYECKUX CBOMCTB
OKCHJIOB, KUCIIOT,
OCHOBaHUH, aM(POTEPHBIX
TUAPOKCUJIOB U COJIEI.

2. 3amanus Ha
COCTaBJICHUE YPABHEHUI
XUMHUYECKUX PEaKIUii ¢
Y4acTHEM MPOCTHIX U
CJIO’KHBIX HEOPTaHHMYECKHX
BEIIECTB: OKCUJIOB
METAJIIOB, HEMETAJIOB U
aM(OTEPHBIX HIIEMEHTOB;
HEOpPraHMYEeCKHUX KHUCIIOT,
OCHOBaHUU 1 aMPOTEPHBIX
THIPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTepU3YIOIUX UX
CBOWCTBA U CIIOCOOBI

MOy YEHUSI.
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OK

Monayas/Paznen/Tema

PesynbTar 00yuyenus

THunbl 0OLEeHOYHBIX
MepOonpPUATHIA

3. IIpakTHKO-
OPHEHTHPOBAHHEIC
TEopeTUYecKue 3ajaHus Ha
CBOWCTBA U TIOJyuYeHHE
HEOPraHNYECKHX BEIIECTB

3.3

OK 01
OK 07

Wnentuduxarms
HEOPTaHUYECKUX
BEIIECTB

Uccnenosats
KaueCTBEHHBIC PEAKIIUU
HEOPTraHWYICCKUX BEIICCTB

1. ITpaxkTHKO-
OPUECHTUPOBAHHBIC
3aJJaHM 110 COCTaBJICHMIO
XUMHUUYECKUX PEaKLUil C
y4acTHEeM
HEOPTaHWYECKUX BEIIECTB,
WCTIONB3YEeMBIX JUTS UX
uACHTU(DUKAIIHY.
2.JlaboparopHas pabora:
“Unentndukanus
HEOPTaHUICCKUX
BeleCcTB”

Paznen 4. Ctpoenne u
CBOMCTBA
OpraHuYecKux
BeIeCTB

HccnenoBars cTpoeHne u
CBOMCTBA OPraHMYeCKHX
BelleCTB

KonTposabnas padora
«CTpoenue u CBOWCTBA
OPraHNYeCKHX BEIIEeCTB»

4.1

OK 01
OK 07

Knaccuduxkarus,
CTPOCHHUE U
HOMEHKJIATypa
OpPraHnYCCKUX BECHICCTB

Knaccupuumposatsb
OpraHHYeCKHe BEIIeCTBA B
COOTBETCTBHH C HX
CTpPOCHHEM

1. 3amanus Ha
COCTaBJIEHHE Ha3BaHUN
OpraHUYECKUX
COEAMHEHUH 110
TPUBUAJILHOMN WK
MEKIyHapOIHON
CHCTEMAaTHYECKOMN
HOMEHKJIaType.

2. 3amanus Ha
COCTaBJICHHE MOJIHBIX U
COKpAIIEHHBIX
CTPYKTYPHBIX (hopMyI
OpPraHUYECKUX BEIECTB
OTJIENBHBIX KIIACCOB.

3. 3ajaun Ha OmpeaeseHne
npocreiieii Gopmyst
OpraHu4eCcKO MOJIEKYJIBI,
WCXOS U3 DIIEMEHTHOTO
cocrana (B %)

4.2

OK 01
OK 07

CBolicTBa
OpPTaHUYIECKUX
COEIMHEHUN

YcraHaBnuBaTh
3aBHCHMOCTb (DU3HKO-
XMMHUYECKUX CBOMCTB
OpPTaHMYECKUX BEIIECTB OT
CTPOEHHS MOJIEKYT

1. 3amanus Ha
COCTaBJICHUE YPABHEHUI
XUMHUYECKUX PEAKIUI C
Y4aCTUEM OPraHN4Y€CKUX
BEILECTB HA OCHOBAHHUM UX
COCTaBa U CTPOCHHUSL.

2. 3agaHus Ha
COCTaBJICHUE YPABHEHUI
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Ne OK Monayas/Pasnen/Tema | Pe3yabTat 0o0yueHus Tumer OUCHOMHLIX
MeponpuATHi
XUMUYECKUX PEaKIIH,
WJUTFOCTPUPYIOIIMX
XUMHUUYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX
peaKiuii U TeHeTUYECKOM
CBSI3U OPTaHUYECKUX
BEILECTB PA3HBIX KJIACCOB.
3. PacueTtHsie 3amauu 1o
YPABHEHUSM PEeaKLUi ¢
Y4aCTHEM OPTaHUYCCKUX
BEILECTB.
4. JlabopatopHas paboTa
“IIpeBparienus
OpraHUYECKUX BEIIECCTB
Ipu HarpeBaHuu"
430K 01 Wnentuduxarnms Uccnaenosats 1.IIpakTuxo-
OK 07 OpraHUYECKUX BEILECTB, [KAUECTBEHHBIE PEAKIIUI OPUEHTUPOBAHHBIC
UX 3HAYCHUE U OpTaHUYECCKUX 3a/1aHus 110 COCTABIICHUIO
MIPUMEHEHHUE B OBITOBOM |COCTUHEHHIA OTICIBHBIX XUMHUUYECKUX PEaKILUil C
U MIPOU3BOJCTBEHHONM  |KJIACCOB Y4aCTHEM OPTaHUYECKHUX
JeATEIbHOCTH YEIOBEKa BELLECTB, B T.4.
HCIIOJIB3yEMBIX JJIST UX
uaeHTuduKanuy B OBITY U
MPOMBIIUIEHHOCTH.
2.JlaboparopHas padora:
“Unentudukanus
OpraHUYEeCKUX
COEIMHEHUH OTAENIbHBIX
KJ1accoB”
5 Paspeua 5. XapakTepu3oBaTh
Kuneruueckue u BJIMSIHHE PA3JINYHBIX
TepMoguHAMHUYeckne |(PaKTOPOB HA paBHOBeCHE
3aKOHOMEPHOCTH H CKOPOCTh XUMHYECKUX
NPOTEKAHUS peakuui
XHUMHUYECKUX peaKiuii
5 [OK 01 CxkopocTs XuMu4eckux |Xapakrepu3oBatb BiusHUE |[IpakTuko-
OK 07 peaknuii. XUMHUYECKOe |KOHIEHTPAIIH OpHEHTHPOBAHHBIE
paBHOBecHE pearupyronux BEMeCTB U |TEOPETHUCCKUE 3aTaHMs Ha
TEMIIEPaTyphl HA CKOPOCTh |aHaNIN3 (DaKTOPOB,
XUMUYECKUX pEaKIIHii BIIMSIOIINX HA U3MEHEHUE
XapakTepru30BaTh BIHUSIHUE | CKOPOCTH XUMUUYECKOMN
W3MEHEHUs KOHIEHTpauuu |peakuuu. [Ipaktuko-
BEILECTB, PEAKI[UU CPEJbl |OPUEHTUPOBAHHBIC
Y TEMIIEPaTypHl Ha 3a/IaHus Ha IPUMEHEHUE
cMeleHue xumudeckoro  (mpunuumna Jle-Ilartense
paBHOBeCHUS JUISL HAXOXKACHUS
HaIpaBJICHUS CMEIICHIS
PaBHOBECHSI XUMUYECKON
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Ne OK Monayas/Pasnen/Tema | Pe3yabTat 0o0yueHus Tumer OUCHOMHLIX
MeponpuATHii
peaKIuy v aHAJIN3
(hakTOpOB, BINUSAIOIIHNX Ha
CMEIICHUE XUMUYECKOTO
paBHOBeCHUs
6 HccnenoBaTh HCTHHHBIE
Pa3znen 6. PacTBopbl  |pacTBOPBI ¢ 3a1aHHBIMUA
XapaKTepuCTHKAMHA
6.1|OK 01 ITonsTre o pactBopax |Pa3nmmuaTs nCTHHHBIC 1. 3agaum Ha
OK 07 pacTBOpPHI MIPUTOTOBJICHHE
pacTBOpPOB.
2. IIpaktuko-
OpPHEHTUPOBAHHBIC
pacueTHbIC 3aJ]aHus Ha
JIUCTIEPCHBIE CUCTEMEI,
HCIIOJIb3yeMbIC B OBITOBOM
Y MPOU3BOJICTBEHHOM
JIEeSATEIIbHOCTH YeTIOBeKa
6.2|OK 01 Uccnenosanue croiictB |MccienoBars Gu3nKo- JlaGoparophas pabora
OK 07 pacTBOpOB XUMUYECKHE CBOICTBA “IIpuroroBicHuE
HCTUHHBIX PACTBOPOB pacTBopoB”
11 | IIpodeccnonalIbHO-OPHEHTHPOBAHHOE COMep:KaHue (CoepKaHNe MPUKIIATHOTO MOTYJIS)
7 Pazpen 7. OueHUBATH NOCTENCTBHS (3aIUTA Keiica (C yueToM
Xumus B ObITY U OLITOBOH M Oynyuei
NPOU3BOJACTBEHHOM TPOU3BOJACTBEHHOH npogeccuoHaILHON
NesiTeJJbHOCTH NesATeJLHOCTH YeJIOBeKa |1esiTeIbHOCTH)
YeJI0BeKa (W1 (137010707
IK0JIOTHYEeCKOM
Oe3zomacHoCTH
OK 01 Xumus B ObITY U OnenuBathb nociencreus  |Ketic (¢ yuerom Oymymei
OK 07 MIPOM3BOJICTBEHHOMN OBITOBOI 1 npogeccHoHaANEHON
JIeSITeIbHOCTH YeJIOBEKa | TPOU3BOICTBEHHOM JIeSATEIIEHOCTH)
JIeSITEIbHOCTH YeloBeka ¢ | Bo3aMokHbIE TeMBI KEHCOB:
nmo3uini sxonoruueckor | 1. Iloremenue kinmara u
Oe3omacHOCTH BBICBOOOKIICHHE T'a30BhIX
THJIPATOB CO JHA OKeaHa.
2. Byaymmue maTtepuranb
JUTsl aBHa-, MaIlIMHO- U
puOOpPOCTPOCHUSI.
3. HoBble MaTepuansl As
COJIHEYHBIX OaTapei.
4. JIekapcTBa Ha OCHOBE
PaCTHTEIBHBIX MIPETapaToB

4.2. KoHTpPOIbHO-U3MepUTe/IbHbIE MaTePUAJIbl BKJIKYAKOT:
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4.2.1. OuieHOYHBIE CPEICTBA TEKYIIEr0 KOHTPOJIS MO TUCHUILTHHE « XHMUSD)

Texymuii KOHTPOJIb PE3yJIbTAaTOB OOYYEHHS MOXKHO OCYIIECTBISATH PAa3TMYHBIMH
METOJJaMHd M C IIOMOIIBIO PA3JUYHBIX OICHOYHBIX cpeAcTB. [lo aucnuiuimHe «XuUMHUS» B
Ka4eCTBE CPEJCTB TCKYILEro KOHTPOJIS NMPHUMEHSIOTCS BOIMPOCHI JJIS OpPraHU3alldd YCTHOTO U
MUCBMEHHOTO OIPOCa, CUCTEMBI 3aJlaHUi B TECTOBOM (hopMe, 33J1aud M YIIPAKHEHHS, TIPAKTHKO-
OpUEHTUPOBAaHHBIC 3aJlaHus (TCOPETHYCSCKUE, pACYETHBIC, CHUTYallMOHHBIC), JIAOOPATOPHBIC
paboTHI U IPYTUE OLIEHOYHBIC MEPOIIPHUATHSL.

Cucrema 3amaHuii B TECTOBOW (opMe — 3TO coaepKarelbHash CUCTEMa, OXBATHIBAIOIIAS
B3aMIMOCBSI3aHHBIC 3JIEMEHTHI 3HAaHUH. B OT/IMune OT TeCTOB, B CUCTEMAaX 3aJaHWi BEPOSITHOCTh
MPABHJILHOTO OTBETA Ha IMOCJICIYIONICe 3aJaHIE MOKET 3aBUCETh OT BEPOSATHOCTH MPABHILHOTO
OTBETa Ha MPEABLIYIIUE 3a/IaHUsl.

Jlins Toro 4toObI HAa OJHOM COJEPIKATEIBHOM MaTepuaje MOXKHO OBLIO COCTaBHUTh
HECKOJIbKO BAapHAaHTOB TECTa, KOHCTPYUPYIOT Oa3zy 3amaHuii B TecToBoi ¢opme. Ecmm ecth
KOMITBIOTEPHBIE MPOrPaMMbI T€HEPallMU TECTOB, TO B MPOTPaMMy CO3JaHHS TECTa BBOIMTCS
0a3a, BKItoUaroas B ce0s Mmapaie/IbHBIE IO COJCPIKAHUIO M TPYJHOCTH BAapPHAHTHI OJHOTO U
TOTO K€ 3aJaHus. ITO O3HAYAET, YTO MPOBEPKA 3HAHUS MPU3HAKOB, CBOICTB, COCTaBa, (DYHKIINN
OJIHOTHITHBIX OOBEKTOB MOXET OBITh OpPraHM30BaHAa Ha 0a3e OJHOTO M TOTO KE 3aJlaHusf,
MEHAIOIIETO B CBOEM TEKCTE TOJBKO HAa3BaHHE JTHX OOBEKTOB. OTH 3aJaHHUS Ha3LIBAIOT
(daceTHBIMHU, T.€. IMCIOIIIMMH ITIEPEMECHHBIC SJICMCHTHI.

[TpuBeneM mnpuMep CHCTEMBbI 3aJaHUil B TECTOBOH (opme, BKIOYAOIIEH (aceTHbIe
3ananus (aceTsl B 33JaHUH 3aKITFOUYEHBI B UTYpHBIE CKOOKH).

HazBanue TeMbl Tema 1.1 «CTpOCHI/Ie ATOMOB XMMHNYCCKHX 3JICMCHTOB U
npupona XHUMHYECKOM CBSI3H

PesynbTar 00yueHus CoctaBnsaTh XUMHUYECKHE (OPMYNIbl COCIUHEHUH B
COOTBETCTBUU CO CTEMEHbIO OKHUCIEHHUS XHUMHUYECKUX
AIIEMEHTOB, UCXOMs u3 BaJICHTHOCTH U
ANIEKTPOOTPHULATETLHOCTH

OO01re KOMIIETEHIIUNA OK-1

Bbi0epuTe onMH NpaBUIbHBINA OTBET:

1. Atombl C 1 Si UMEIOT OAMHAKOBOE YHCIIO:

A) HEUTPOHOB B fA1pe

b) sneprernueckux ypoBHen

B) 351eKTpOHOB Ha BHEIIHEM YHEPreTUUECKOM YPOBHE
I') anexTpoHOB

2. B pany xumuyeckux snemenToB Li-Be-B—C merannuueckue cBoicTBa:
A) ycunuBaroTcs

b) ocnabeBaror

B) He menstoTcs

') u3MEeHAI0TCS TEPUOIUIECKH
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3. K s-nimemMenTaM OTHOCHUTCH:

A)K
b) S

B) Fe
I') Br

4. ITyrem coequHeHust aTOMOB 10,1 HOMepoM 11 1 17 oOpa3yeTcs BEIIECTBO ¢ XUMHYECKOM

CBA3BIO:

A) nonunoit

b) xoBaneHTHOM NONAAPHOI

B) koBaneHTHOI HENOIsAPHOI

I') MeTamnugeckoi

5. <{KO.]'II/I‘ICCTBO QJICKTPOHOB B aTOMC; KOJIMYCCTBO OHCPICTHYCCKUX ypOBHeﬁ; KOJIMYCCTBO

OJICKTPOHOB Ha MHOCJICAHEM HSHCPIE€THYCCKOM YPOBHE; KOJIUYCCTBO IPOTOHOB B SAAPC aTOMa}
COOTBECTCTBYCT

A) HOMEpY TIepHro/ia

b) Homepy rpynmsl
B) nopsiakoBoMy HOMEpY

6.{xmopuay Oapus, ammMa3y, aMMHaKy, CEpHOU KHCIIOTE } COOTBETCTBYET
A) MOHHas XMMHYECKas CBS3b

B) KOBAJICHTHAA IIOJIsIpHAdA XUMHUYICCKas CBA3b

B) KOBAJICHTHAA HCIIOJIIpHAsA XUMHUYCCKaAA CBA3b

7. {cBs13b, 0OpazoBaHHas 3a cueT 00pa30BaHUs OOIIMX JIEKTPOHHBIX Map; CBA3b,

06pa30BaHHa5{ 3a CUcT 0606H_IGCTBJICHI/IH BAJICHTHBIX JJICKTPOHOB; CBA3b, o6pa30BaHHa;1 3a CUcCT
SJICKTPOCTATUYCCKUX CHUJI HpI/ITSDKCHI/ISI} Ha3bIBACTCs

A) noHHOI

b) merannunueckoit

B) xoBanenTHoi

8. {B mopsIKe BO3pacCTaHUsl METANIMYECKUX CBOICTB; B Ops/IKe yObIBaHUS paguyca
aTOMOB; B MOPSAKE BO3pACTaHUs KHCIOTHBIX CBOMCTB JIETYYMX BOJIOPOJIHBIX
COEZIMHEHUH } 3JIEMEHTHI PACIIONIOKEHBI B PAILY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL 1

9. Kakoe u3 cyxxaenuit BepHo Jyist a1eMeHToB { VA rpynmnsl , [IVA rpynmnsl, IA rpymnmnsi}

A) obmas popmyia geTydero BogopoaHoro coeaquuenns RH4

B) He 0Opa3yroT 1eTyuynx BOJIOPOIHBIX COSTUHEHUN

B) 1o 3aBepiieHnst SHEPreTUYECKOTO YPOBHS HE XBaTaeT TPEX dIEKTPOHOB
10. Cpenu BemiecTB, ykazanubix B psay {NHs, Oy, HCI, SO,; CaO, HNO3, Cl2, CO2;
H2S04, HI, CuCI2, CH4, NH3} xoyin4ecTBO COCTUHEHUI C KOBAJICHTHOM MOJISIPHOMN CBSI3bIO

paBHO

A) Tpem
B) nBym
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B) uerbipem

11. Xumnueckas cBA3b B MOJIEKYJIaX {030HA U XJIOpUAA KaJIbLIUs; CEPHON KUCIIOTHI U
XJIOpU/1a aMMOHMUSI; CEPHOM KUCIIOTBI U 030Ha} COOTBETCTBEHHO

A) KOBaJIeHTHas NOJIApHAs U MOHHAsS

b) xoBaneHTHas nosisipHas U KOBAJIEHTHAs HEMOJIsSIpHAsT

B) xoBaneHTHas HenoysApHAs U MOHHAs

HpaKTI/I‘IeCKI/Ie 3alaHuAa W 3aJladv, 4YaCTO MCIIOJIb3YCMbIC B KadY€CTBC AUIAKTHUYCCKUX
CpCACTB B CCTCCTBCHHOHAYYHBIX AHUCHUILIMHAX, TAKKC MOIYyT OBITH (baCGTHBIMI/I. Bos3moxuo
MNPUMCHCHHUC 3a/la4 C BaphWaHTaMU OTBETa IJIA YI[O6CTB8, opraHu3aliii aBTOMATHU3WUPOBAHHOI'O

KOHTPOJIA.
HpaKTI/I‘{eCKI/Ie 3a/laHuA U 3ala4d IMPCACTABJICHBI B pa3aciiax:
OcHoBBI CTPOCHUA BelIeCTBaA — 3aJa4d Ha COCTAaBJICHHUC XHUMHUYCCKUX Q)opMyn

JIByXaTOMHBIX CO€JUHEHUH (OKCUI0B, CYIb(UA0B, THAPUIOB U T.I1.).

XuMHYeCKHe peakuuu

- 3a7aun Ha COCTaBJICHHE YPABHEHUH peakUui: COCIUHEHUS, 3aMEIICHUs, Pa3JIoKEeHMUS,
oOMeHa M peakluil C y4acTUeM KOMIUIEKCHBIX COEIMHEHUN (Ha IMpUMepe rUAPOKCOKOMILIEKCOB
IIOMUHUS U 1IUHKA); OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN C UCIOJIb30BAaHUEM METOJA
DIIEKTPOHHOTO  0OajaHca; C  y4acTHEM  KOMIUIEKCHBIX  COCJMHEHHH (HAa  Tmpumepe
T'HJIPOKCOKOMIIIEKCOB IIUHKA U aJTFOMUHMS).

- 3ajaun Ha pacyeT KOJMWYECTBEHHBIX XAPAKTEPUCTUK NPOAYKTA PEAKLUU COEIUHEHUS;
MaccoBOW MM OOBEMHOM JIOJM BBIXOJA MPOAYKTa PEAKLUU COEJUHEHUS OT TEOPEeTHUECKH
BO3MOXKHOTO; OOBEMHBIX OTHOUIEHWH TIa30B; KOJMYECTBEHHBIX XapaKTEPUCTHUK MCXOIHBIX
BEIIECTB M NPOAYKTOB peaklUu; Macchl (00BbEM, KOJIMYECTBO BEIECTBA) MPOJYKTAa PEaKIIMH,
€CJIM OJTHO M3 BELIECTB JJaHO B BUJIE PACTBOPA C OIPEAEICHHON MacCOBOM A0JIEH PaCTBOPEHHOIO
BEIIIECTBA.

- 3ajaHus Ha COCTABJICHHE MOJIEKYJSPHBIX M HMOHHBIX PEaKUUi C y4yacTHEM OKCHIOB,
KHCJIOT, OCHOBAaHUN W COJIEH, MOHHBIX pEaKUUi THIPOJIU3a COJIEH, YCTAaHOBJIEHWE W3MEHEHUS
KHCIIOTHOCTH CPEJIBI.

CrpoeHne u CBOMCTBA HEOPIAaHMYECKHUX BELECTB

- 3agaun Ha pacyeT MaccoBOM J0NM (Macchl) XMMHUYECKOTO 3JIEMEHTa (COEIUHEHUs) B
MOJIeKyJIe (CMecH).

- IlpakTuueckue 3aianus Mo KjiacCU(pUKalUU, HOMEHKIATYpe U XUMUYECKUM (opmyrnam
HEOpPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB.

- IlpakThueckue 3aJaHHsi Ha ONpEIEIIEHHE XUMHYECKOM AaKTHBHOCTH BEILECTB B
3aBUCUMOCTH BUJA XUMHUUYECKOH CBSI3U U THIA KPUCTAIUNINYECKON PELLIETKH.

- 3ajaHus Ha COCTABJICHHWE YPaBHEHMI XUMHYECKHMX DPEAKIHUM C y4yaCTHMEM IPOCTBIX U
CIIO)KHBIX HEOPraHWYECKHX BEILIECTB: OKCHJOB METAJUIOB, HEMETAUIOB U aM(OTEpHBIX
JJIEMEHTOB;  HEOPraHMYECKUX  KHUCIOT, OCHOBaHMM M  aM(OTEpPHBIX  THAPOKCHIIOB,
HEOpPraHMYECKUX COJIeH, XapaKTepU3yIOIIKUX UX CBOICTBA U CIIOCOOBI MOTyUEHUSI.

CTpoeHne 1 CBOICTBA OPraHUYeCKUX BellecTB

- 3ajaHus Ha COCTaBJEHHE Ha3BaHUI OPraHMYEeCKHX COECIUHEHHUH MO0 TPUBHUAIBHOW WIH
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MEX1YHApOJAHON CUCTEMAaTUYECKOW HOMEHKIIATYPE;

- 3aiaHys Ha COCTABJICHUE TIOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYII OpraHUYECKHX
BEIIECTB OT/AEIbHBIX KJIACCOB.

- 3amaun Ha ompeeieHue mpocteiiield GopMybl OpraHMYeCKONH MOJEKYJIbl, UCXOAS U3
3JIEMEHTHOTO cocTaBa (B %).

- 3agaHus Ha COCTaBJCHHE YpaBHEHUI XMMHUYECKUX PEAKIHM C y4acTHEM OpPraHu4ecKhX
BELIECTB HA OCHOBAHUHU UX COCTaBa U CTPOECHMUS.

- 3amaHud Ha COCTaBJIEHUE YPaBHEHUH XUMHUYECKHX peakUui, WIUIFOCTPUPYIOLIUX
XAMHYECKHE CBOMCTBA C YYETOM MEXAHU3MOB IPOTEKAHUS JAHHBIX PEAKLMN U TE€HETUYECKOU
CBSI3M OPraHUYECKHUX BEUIECTB Pa3HbIX KJIACCOB.

- PacuetHble 3a1aun 0 ypaBHEHUSAM PEAKIUi C y9aCTHEM OPTaHUYECKUX BEIECTB.

Kunernyeckue U TepMOAUHAMHUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuuii

- IlpakTuyeckue 3ajaHus Ha OLIEHKY W3MEHEHHUS CKOPOCTH XHUMHUYECKOW pEeakiuu H
HaIpaBJICHUS! CMEILIEHUSI PABHOBECHUS C UCNOJIb30BaHUEM npuHiuna Jle-lllaTenbe.

- 3amaun Ha pacyeTbl TEIUIOBBIX 3()(PEKTOB XMMHUECKUX PEaKIHii U ONpeAeiiCHHE THIIa
peakuuu (1o TeTIoBoMY 3P PEKTY: IK30- U IHIOTCPMUUICCKUE).

IIpumepsl 32724 0 pa3HbIM TeMaM M CHHIIIHHbI

I. C BapuanTamMu 0TBETOB

1. B peakmuio, TepMOXHUMHUYECKOe ypaBHeHHEe koropoit S + Oy = SO; + 297 k/Ixk,
BCTynuia cepa maccoi 1 r. KonndecTBo TEIOTHI, BBIASINUBILEECS IIPU ITOM, PaBHO:

A) 9,28 x/Ix

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaxXuTe COJb, BOJAHBIA PACTBOP KOTOPOU UMEET LIETOYHYIO CPEeIy

A) cynbdat kanus

b) xnmopun antoMuHus

B) xapOonat kanus

3. Onpenenute Ha3BaHHUE BELIECTBA, IVIABHAS L[EMb KOTOPOI'O COCTOMT U3 YETHIPEX aTOMOB
yTriiepojia, COJIEPKHUT KapOOKCUIIbHYIO TPYIILY M OJIHY JJBOMHYIO CBSI3b, a TAKXKE PaIUKAIbl METHII
Y OTUJL

A) 3-metmin-3-3TunOyTeH-3-0Bast KHUCIOTa

b) 3-metnn-2->tundyren-3-oBast KHCIOTa

B) 2-metnin-3-3TrnOyren-3-oBas KHCIOTa

daceTHbIE 321a4H

4. CoctaBbTe XMMHYECKHE (DOPMYIBI JBYXaTOMHBIX COCIMHEHMH: {CHIMLUJ KaJlbIus,
ruapup 6apus, cynbdun xeneza (I1I), okcuna azora (II), okcun amomunums, xmopun xenesa (1),
HUTpHUA Gapus, okeun pryTtH (1), okcun cypemsl (V); okcun meau (I), xmopun pryru (1), Hutpun
Kamusi, CUJIUIU MarHus, TUAPU] amtoMuHus, cyiabdun csurma (II), Opomun muHKaA, OKCHI
yraepoaa (1), okeun xnopa (V); autpun Hatpus, nogua meau (I), oxcua xpoma (II), oxcua a3ora
(V), runpun Hatpus, xaopua xpoma (III), okeun xamus, okeun mbimbsika (I1I), cynedun nunka}.
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5. IIpu B3aumogpeiicteuu {40; 20; 35} r cmecu {cepebpa M IMHKA; IUHKA U MEIN; MEIH U
Kene3a) C COJITHOW KHCIOTOM BbLAenmmioch {6,72; 2,24; 5,6} n rasa (u.y.). Onpexnenure
MaccoBYIO 10110 (B %) {IlMHKa; MeaH; >Kene3a} B CMECH.

6.YpaBHSITe OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO

{MnOz + H,SO, = MnSO4 + O, + H,0;

Zn + Ky,Cro07 + HySO,4 = ZnS0O, + Cr2(804)3 + K,SO,4 + H,0;

KCIO3; + S = KCI + SO} MeToaoM 31eKTpOHHOTO OajiaHca; ONPEICIUTe OKUCIUTEIb U
BOCCTaHOBUTEITb.

7. Onpenenure MONEKYIApHYIO (opmyny yrieBomoponaa, comepxaimiero {80%; 85,7%;
75%} yrinepona. OTHocuTenbHAas IJIOTHOCTh IMAapOB BELIECTBA IO {BOJOPONY; BO3IYXY;
Kkuciopony} paena {15; 1,931; 0,5}.

A) C4Hg

b) CzHs

B) CH4

BonpocurenbHbie (pOpMyTHPOBKH:

8. Kakas Macca yKCyCHOW KHCIIOTBI OTpeOyeTcs Ui CHHTEe3a Thianerara maccon 140,8
r. Bexon adupa npumure paBHbIM 80% OT TEOPETHUECKH BOSMOXKHOTO.

9. KakuM peakTHBOM MOXXHO OTJIMYHMTH TIIMIEPUH OT TI0K03bI? COCTaBbTE ypaBHEHHE
Ka4eCTBEHHOHW peakiuu st 0OHApyKEHUs] MHOTOAaTOMHBIX CIIMPTOB Ha MPUMEpPE TIIUIEpUHA.

10. C moMoIIp0 Kakoro peakTHBa MOKHO pacrosHaTh rajgorenug-uonsl (Cl-, Br-, 1-)?
CocTaBbTe ypaBHEHHUSI KaUECTBEHHBIX PEAKIMi B MOJEKYISPHOW U MOHHOW (opmax. YKaKuTe
MPU3HAKU PEAKITHIA.

3amaun, Kak M JApyrue TUAAKTHYECKHE 3aJaHHsi, MOTYT BBIIOIHATH OOYYAIOIIYIO H
KOHTpoJHpyonyto GyHkiun. Penrenne 3a1a4 MOKET OCYIIECTBISITHCS HAa PA3IMYHBIX THIIAX U
JTanax 3aHATHMN.

[IpakTHKO-OpHEHTUPOBaHHBIE 3afaHusl (KaK TEOpEeTHYeCKHWe, TaK U pacyeTHEIE),
HalpaBJIeHbl HAa Pa3BUTHE PE3YJIHTaTOB OOYYEHHS OCHOBHOTO MOIyis (pasmensl: «OCHOBBI
CTpoeHusi BemiecTBa», «CTpoeHHE M CBOWCTBA HEOPTaHUYECKMX / OPraHMYECKHX BEIIECTBY,
«Kunetnueckrue U TepMOJIMHAMUYECKHE 3aKOHOMEPHOCTU MPOTEKAHHSI XUMHUUYECKUX PEAKIIHii»,
«JlucriepcHble CHCTEMBI») U BBIBICHHE XHUMHYECKOH CYITHOCTH OOBEKTOB IPHPOJIBL,
IPOM3BOJICTBA M OBITA, C KOTOPHIMU YEJIOBEK B3aUMOEWCTBYET B Ipolecce MPaKTUYECKOH
NeSITeTbHOCTH (TIPUKIIAIHOW MOTYIIb).

[IpakTHKO-OPHEHTHPOBAHHBIE 3aJaHHUsl MOXXHO  ONpPENeNUTh KAk  IelarornyecKu
nepepaboTaHHbll  (parMeHT  NpodecCHOHANBHOM  AeATeNbHOCTH  crneruanucta. OHu
pa3pabaThIBalOTCA JJIsi TPOBEPKH 3HAHWM W YMEHUH OOYy4alolmuXCs JIeWCTBOBATh B
MPAKTUYECKUX, HETUMHYHBIX, OKCTPEMalbHBIX W JPYruxX curyanusx. Ilpum wu3yueHuun
JTUCITUTUINHBI « XUMUS» MPAKTUKO-OPUEHTUPOBAHHBIE 3aJaHUS IPUMEHSIOTCS 7Sl aKTUBU3AIINN
y4eOHO-TI03HABATEIbHON IEATETLHOCTH O0YYAIOIIUXCS MYTEM «IIOTPYKEHUS» UX B MPOOJIEMbI
XUMHUYECKHX HCCIEIOBaHUI, BO3HHUKABIIMX B HUCTOPUH PAa3BUTHS HAYKH, WIU HWMEIOIINX
NPaKTUIECKOE 3HAUCHHE IS YEIOBEKA.

[TpuBenem mpuMepsl MPAaKTUKO-OPHEHTUPOBAHHBIX 3aJaHuil Mo pasaenam «CTpoeHue U
CBOICTBA HEOPTAHWYECKHX BEIIECTBY, «CTPOCHHE U CBONCTBA OPraHWYECKHUX BEIIECTBY.
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1. KapOokcurepanus

Hassanue temsl Tema 3.3. «IIpou3BoACTBO HEOPTraHUYECKUX BELLIECTB.
3Ha4yeHue U IPUMEHEHHE B ObITY M Ha IIPOU3BOJCTBE»

Pe3y1'IBTaT O6y‘leHI/IH O00CHOBBIBATh 3HAUECHHE U IPUMEHCHUEC HCOPIraHUYCCKHUX
BC€IICCTB B OBITOBOM U HpOHBBO,Z[CTBeHHOI;'I JACATCIIBHOCTH
YEJIOBCKA UX (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IMI/I CBOMCTBaMM

OO011e KOMIIETEHIINN OK-1, OK-7

A 3HAKOMO JIM BaM MOHSATHE «KapOokcutepanus»? B TepaneBTHUECKUX HENSIX UCTOIb3YIOT
razoo0pasHoe BemecTBO. [lo 3Tol mpuuymHEe MOMOOHYI0 METOAMKY HA3bIBAIOT «Ta30BBIMU
yKOJIaMu». DTa METOAMKA HCIOJIB3YETCS IS JICUCHHS CEPJIEYHO-COCYIUCTHIX 3a00JIEBAHHM,
MOBBIIICHHUS 3JACTUYHOCTU KOXU. [lOBBIIIIEHUE COJEp)KaHUsI TOTO ra3a B KPOBU TOBOPHUT O
HekadecTBeHHOW (GyHkmmu kpoBu. Camoe YyAMBHUTEIBLHOE, YTO OHO HCIIOJIb3YeTCS B TBEPIOM
BUJIC B NHUIICBOM MPOMBIIUICHHOCTH ISl XPaHEHUs] M TIEPEBO3KH IPOJIYKTOB: PHIOBI, Msca,
MOPOXKEHOTO.

3aganue

Bri0epuTe 01uH NPpaBUJILHBIH OTBET:

1. O xakoMm BelecTBe UIET peyb?

A) yriekucinelii ra3

b) kucnopon

B) ammuax

2. KakuMu XUMHYECKMMH CBOMCTBAMH 00J1aaeT 3TO BEIIECTBO?

A) KUCITOTHBIMU

b) ocHOBHBIMHI

B) amdoTepHbIMU

3. C ueM MOXKET BCTYyNaTh BO B3aUMOJEHCTBHE?

A) ¢ BOJI0ii, OCHOBHBIMH OKCHJIaMH, IIIEI0YaMHU, HEKOTOPBIMU COJISIMU

B) ¢ Bo0I, KHCIIOTHBIMHU OKCUIAMHU, II€JI0YaMH, HEKOTOPBIMH COJISIMU

B) ¢ Bo10#1, KHCITOTHBIMU OKCHUJIAMHU, KUCIIOTAMHU, HEKOTOPBIMHU COJISIMU

4. C moMOI1IbI0 KaKOTO BEIIECTBA €r0 MOXKHO OOHAPYXKUThH?

A) penondranenna

b) 6pomHoIi BoBI

B) u3BecTkoBO# BOJIBI

5. IlpuBenute GakThl, KOTOPHIE JOKA3BIBAIOT OTPUIIATEIFHOE BIUSHUE 3TOTO raza Ha
KEITYA0YHO-KUIIIEYHBIN TPAKT YeTOBEKa.

2. IToBapeHHas COJIb

Ha3Banue Temsl Tema 3.3. «IIpon3B0OICTBO HEOPraHUYECKHUX BEIIECTB.
3HaueHue ¥ MPUMEHEHHE B OBITY U Ha IPOU3BOJICTBE»

PesynbTar 00yueHus O060CcHOBBIBaTh 3HaUE€HUE U MPUMEHEHNE HEOPTaHUYECKUX
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BCIICCTB B OBITOBOM U HpOHBBOI[CTBGHHOfI JACATCIIbHOCTH
YCJIOBCKA UX (bHSPIKO-XI/IMI/I‘IeCKI/IMI/I CBOMCTBaMH

OO01111e KOMIIETEHIIUN OK-1, OK-7

N3BecTHO, uTO B MHpe A00bIBaeTcs mpuMepHo 100 MUIITMOHOB TOHH TIOBApEHHOW COJIM B
roq. Ha numeBbie HY>KIbI pacXoayeTcsl OKOJIO OJJHOM YeTBEpTOl yacTu 3Toro Konuyecta. Kyna
K€ UJIET OCTaIbHasl COJIb?

[ToBapeHHasi COJb COBEPIICHHO HEOOXOaMMa IMPU TPOU3BOACTBE MSICHBIX U PBHIOHBIX
KOHCEpPBOB, OHA UCIIOJB3YETCSI B METAJUIYPrUYECKOM OTpaciu MPOMBIIUICHHOCTH, TpHU
00paboTKe MEXOB M Pa3IUYHBIX KOXK, B MPOIECCE MPUTOTOBJICHUS MBUIA, UACT JUIS TIOTydCHUS
KaJIBIIMHUPOBAHHOW CONBI, TpHUMEHseTcs B MeaunuHe. OCHOBHOH IMOTPEOUTENh COMH  —
XUMHUYECKasi OTPaciib MPOMBIIIICHHOCTH. B 3TOM 0051aCTH MCIIONB3yeTCsl HE TOJIBKO caMa COJib,
HO M DJIEMEHTHI, COCTaBIsSIoONIMEe ee. B mporecce 3nekTpoin3a ee pacTBOpa MOMy4arT XJIop,
BOJOPOA U enkuil HaTp. M3 pacTBOpa eqxoro Hatpa MOJIy4yaroT TBEPAYIO IIEI0Yb — KayCTHUK.
CoeauHsist BOJOPOJ € XJIOPOM, MOTYUYAIOT COJSTHYIO KUCIIOTY.

3anaHue: coCcTaBbTe YPABHEHHUS, ONIMCAHHBIX B TEKCTE PeaKUMid.

3. AuetuiieH

HasBanune TeMbl Tema 3.3. «IIpou3B0ACTBO HEOPTaHUYECKUX BELLECTB.
3Ha4YeHUE U IPUMEHEHHE B OBITY M HA TIPOU3BOJICTBE»

PesynbTar 00yueHus O060CcHOBBIBaTh 3HAUE€HUE U PUMEHEHNE HEOPTAaHUYECKUX
BEUIECTB B OBITOBOM M NMPOU3BOJCTBEHHON NEATEIBHOCTH
4eJI0BeKa UX (PU3MKO-XUMHUECKUMH CBOMCTBaMU

OO01111e KOMIIETEHIIUN OK-1, OK-7

OaHUM M3 caMbIX PaclpOCTPAHEHHBIX CIIOCOOOB CBApKH IJIABJICHHEM SIBIISETCS Ta30Bas
CBapka, KOTOpas MpPOU3BOAUTCS C OOpa30oBaHMEM Ta30BOr0 TUIAMEHH B KaHallaX CBapOYHOMN
ropenku. OOpa3oBaHHE Ta30CBapOYHOTO IUIAMEHH HEBO3MOXKHO ©0e€3 rasza aleTHIIeHa.
TexHUYEeCKUH arleTUiIeH MOoTyJYaroT U3 KapOuaa KanbIusl.

3ananue

1. O6bsacHuTE, KaKoW (PU3NUECKHN TOKa3aTeNb MO3BOJIAET MCIOJIB30BaTh AICTHIICH IS
CBapOYHBIX padoT;

2. CocraBbTe ypaBHEHHUE PEAKIIMU MTOJTYUYEHHS alleTUIICHA;

3. CocTaBbTe YypaBHEHHE PEAKIIMHM TOPEHUS alleTHIICHA;

4. Bpruaucnaute o0BEM alleTHUICHA TOMYyYeHHOro W3 KapOuaa kambiius maccoit 128 ,
coaepxamiero 5% mnpumMecel, eciu BbIXOA aneTwieHa coctaBiger 80% OT TeopeTH4ecKu
BO3MOKHOTO.

4. MoJioyHasi KMCJIOTA

Haszeanue Tembl Tema 4.3. «Opranudeckre BeIecTBa B
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KHU3HCACATCIIbHOCTH 4YCJIIOBCKA. HpOI/I?)BOI[CTBO n
MMPUMCHCHUC OPTraHNYCCKUX BCIICCTB B
IIPOMBIINIJICHHOCTH

Pe3y1'IBTaT O6y‘leHI/IH OO00CHOBBIBATh 3HAYEHHE H IPUMEHCHUEC OPraHUYCCKUX
BC€IICCTB B OBITOBOM U HpOHBBO,Z[CTBGHHOfI JACATCIIbHOCTHU
YEJIOBCKA UX (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IMI/I CBOMCTBaMH

OO011e KOMIIETEHIINN OK-1, OK-7

[TpoMeKyTOUHBIM MPOIYKTOM OOMEHa y TEIJIOKPOBHBIX KMBOTHBIX SIBISETCS MOJIOYHAS
KHCJIOTA. 3amax 3TOW KHUCIOThl KPOBOCOCYILIME HACEKOMbBIEC YIIABIMBAIOT HA 3HAYUTEIbHOM
PAacCTOSIHUU.

3aganue

1. [Touemy HacekoMbIe (KOMaphl) OBICTPO HAXOMAST CBOIO )KEPTBY?

2. YcranoBute (OpMYITy MOJIOYHOW KHUCIIOTBHI, KOTOpasi MOMOTAeT HACEKOMBIM HAaXOJHUTh
TEIJIOKPOBHBIX KUBOTHBIX, €CJIM MAcCCOBBIE JIOJHM 3JIEMEHTOB B HEH COCTABJISIOT: YIJIEpOAa —
40,00%, Bogoponaa — 6,67%, kucnopoaa — 53,33%.

3. CocraBbTe CTPYKTypHYIO (GOpMYyIly MOJOYHON KuciaoTel. HaszoBure kucimory 1o
HomeHknarype MIOITAK.

4. Ha ocHOBaHMU CTpPOEHHUS MOJOYHOW KHUCIIOTBHI CII€JailiTe BBIBOJ O €€ XUMHYECKHX
CBOMCTBAX.

5. Haiigute B WHTEepHETE WM JPYTHX HCTOYHUKAX HH(POPMALMIO O MPUMEHEHHH
MOJIOYHOM KHCJIOTBHI.

JlabopatopHbie pabOTHI SIBISIFOTCS] BAXKHOM YacThI0 y4eOHOTO Mpoliecca Mo AUCIUIIIIMHE U
CIocoOCTBYIOT (POPMUPOBAHHIO Y O0OYUAIOIIUXCSI YMEHHUI HCCIeN0BaTh XUMUUYECKHE TIPOIIECCHI U
ABIeHUs (TUIAHUPOBATh U MPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI, UCCIENOBaTh BEIIECTBA U
MIPOBEPSATH TUIIOTE3bI, 00Pa0ATHIBATH U UHTEPIIPETUPOBATH PE3YIbTAThI SKCIIEPUMEHTOB).

[Tpumep nmaboparopHoii pabOTHI

Pa3znen 4. Ctpoenne u cBoiicTBa opraHnyeckux BemiecTs. JlabopaTtopuas pa6ora 3.
«ITony4yeHue dTHJIEHA U U3yYeHHUE €r0 CBOICTBY

Haszeanue Tembl Tema 4.2. «CBOWCTBAa OPTAHUYECKUX COCTUHEHUI»

PCSyHBTaT 06yquI/151 YcraHnaBiauBaTh 3aBUCUMOCTD (I)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX
CBOICTB OpraHn4YC€CKUX BCHICCTB OT CTPOCHUSA MOJICKYJI

OO011IMe KOMIIETEHIIUN OK-1, OK-7

1. Bonpocs! AJis1 onycka k jJadopaTtopHoi padore
a) chopmynHpyiiTe 11eh MIAHUPYEMOTO SKCIIEPUMEHTA,;
0) 00BSICHUTE, K KAKOMY KJIACCY OPTaHUYECKUX BEIECTB OTHOCHUTCS DTHIICH;
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B) OOBSICHUTE, KAKUMU XUMUYECKUMH CBOMCTBaMU 00JIa/Ial0T BEUIECTBA JJAHHOIO Kjacca,

KaKnC Ka4CCTBCHHBIC PCAKIINU IJId UX O6Hapy)KeHI/ISI HCIIOJIB3YIOTCH
F) OG’BHCHI/ITC, KaKk MOXHO IIOJYYUThb BCEIIECTBAa MJAaHHOI'O KJiacca COC,I[I/IHCHI/Iﬁ B

71a00paTOPHBIX YCIOBUSX;

1) OOBSCHUTE, U3 YETO COCTOUT MPUOOP [JIs MOTYUCHHSI Ta30B;
€) MEepPeUncIuTe OCHOBHBIE aCHEKThl COOIIOACHHSI TEXHUKH O€30MacHOCTH MpHU padoTe C
JIBXX (3TunOBBINA CHUPT), arpeCCUBHBIMU peareHTaMu (KOHIIEHTPUPOBAHHASI CEpHAasi KHUCJIOTA),

HarpeBaTeIbHBIMUA IPUOOpaMu (CIIUPTOBKA).
2. IIpoBeaeHne onbITOB

O0opynoBanue u nocyaa PeakTuBBI
1. CrexisiHHBIE TPOOUPKH 1. KonnenrpupoBauHsiii pactBop H,SO,
2. Ilrarus mys mpoOUpok 2. DTUIOBBIN CIUPT
3. CnuproBka 3. PactBop KMnO4
4., Chnuyku 4. bpomMHas Bosia
5. Ilecok

AJITOopuTM NpoBeaeHus onbiTa Ne 1

Bonpocs! u 3aganus

1. IToay4uuTh 3THIIEH AETUAPATALMEN STHIIOBOTO CIIUPTA,
00HapyXHTh €T0, U3Y4YUTh €r0 CBOMCTBA.

1.1. B npoOupky HaluTh 2—3 MJI 3TUIOBOTO CIIUpPTA U
OCTOPOKHO A00aBUTh 6—9 MII KOHIIEHTPUPOBAHHON CepHOU
KHCJIOTBI. 3aT€M BChIIaTh HEMHOT'O IIPOKAJIEHHOIO IIECKA
(TIeCOK MJIM MEJIKHE KYCOUYKH MeM3bI BBOJSAT JUI TOTO, YTOOBI
MPEIOTBPATUTH TOTUKH KUIKOCTH MTPU KUIEHUH ). 3aKPbITh
poOUpPKY MPOOKOH € Ta300TBOIHOM TPYOKOH, 3aKPEUTh €€ B
LITAaTHBE U OCTOPOKHO HArpeTh COAECPKUMOE MPOOUPKHU

(puc.1)

1. Yto npoucxoauT B
npobupke? Uro Habmogaere?
2. K xakomy Tumy
XUMHYECKHUX PEAKIIUM
OTHOCSITCS 3TU IIPOLECCHI?
Kak naszpiBarorcs?

3. Kak meHsiercs okpacka
pactBopoB? [Touemy?

4. KakuM muiamMeHeM TOpuT
stunen? [louemy?

5. CocTaBUTh ypaBHEHHUS
MIPOTEKAIOIIUX ITPOLIECCOB.
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zHc
NecoK ﬂ
C,H.OH
lfl?sso‘ (1:3)

(xoH1L.)

Br, KMnOt

1.2. OcTop0’XHO, pABHOMEPHO HArPETh CMECH.

1.3. B npyryro npoOupky HaneiTe 2—3 M1 pa30aBICHHOTO
pacTBopa rnepMaHraHara Kajus, U IPOIyCTUTE Yepe3 HEro
ras.

1.4. B tpeThio npoOupKy HAIUTE 2—3 M1 OPOMHOI BOJIBI,
OITYCTUTh Ta300TBOJHYIO TPYOKY 110 THA 3TON MPOOUPKH U
IPOIYCTUTH Yepe3 OPOMHYIO BOJY BbIACISIOLIUICS Ia3.

1.5. BeiHyTh ra300TBOAHYIO TPYOKY U3 pacTBOpa U
MIOBEPHYTH €€ OTBEPCTUEM KBEPXY, ITOKEYb BBIIEISIOIIUICS
ra3 (puc.2).

C,H;O0H (aTns0-
BBIY CIIMIPT)

H,S0,

3. O0paboTka pe3yJbTaTOB ONBITOB

1. Ilpoananu3upoBaTh COOTBETCTBHE MOJYUYEHHBIX PE3YJIBTATOB CIIOCOOAM MOIYYESHHS
HEeNpeeNbHbBIX YIIEBOIOPOAOB psijia ATHIIEeHA (ankeHoB). CienaTb COOTBETCTBYIOUIHNI BBIBO/.

2. ChopmynupoBaTh BbIBOJ O (PU3MKO-XUMHUYECKUX CBOICTBaX ATHIICHA.

3. ChopmynrpoBaTh BEIBOJI O CIIOCOOaX OOHAPYKEHUS ATHIICHA.
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4.2.2. OueHo4Hble cpecTBA PY0esKHOro (TeMAaTH4YeCKOro) KOHTPOJIA M0 TUCHHIJIHHE

«XuUMHuI»

PyOexHplii (TeMaTHuueckuil) KOHTPOJIb MO0 AUCLHUILIMHE «XUMHUS» MPOBOIUTCS B (hopme

KOHTPOJIbHBIX pa60T I10 pa3aciiaM OCHOBHOI'O MOAYJIsI HAa OTACIIBHBIX 3aHATUAX, KEHCOB.

KonTponbHuble paboThl OCYHIECTBISIOTCS MeToAoM TectupoBanus (I) wnum B dopme
MMCbMEHHOM pabOThI, BKIIOYAIOIIEH NMpakTHIeckue 3ananus u 3anaqu (11).

IIpumep KoHTPOJILHOI padoThl B (popme TecToBbIX 3axanmi (I).
1.BemecTBo, cocTaB KOTOPOTO BBIpaKEH MOJEKYJsipHOH (opmynoit C3Hg oTHOCHTCS K

KJIaccy:

1) apenbt

2) amKaHbl

3) ajKeHbI

4) aKUHBI

2.Ha3Banue BeriectBa, popmyia kotoporo: CH3-CH(CH3)-CH2-CH,-OH
1) 6yranon-2

2) IeHTaHod-2

3) 2-meTunOyranoi-4

4) 3-meTunoOyranon-1

3.BemectBo, umeromiee popmyny CH,=CH; Ha3wiBaeTcs:

1) Tomyon
2) sTHIIeH
3) rmunepuH
4) nponaHo

4. BemecTBo, Ha3BaHNWE KOTOPOTO MPOMMOHOBAs KUCIIOTa, UMeeT (hopmyiy:
1) C;HsOH

2) (CH3).NH

3) CH3-CH,-COOH

4) C3HyOH

5. J11s ankaHOB XapaKTepHa peaKiys:

1) npucoeaunenus Hp

2) XJIOpUPOBaHUS Ha CBETY

3) oGecnBeunBanus pactBopa KMnOy

4) nonuMepHu3auu

6. MeTaHnous pearupyer c:

1) HaTpuem

2) BojIOM

3) BogopoaoM

4) MmeTaHOM

7. YKCyCHas KUCJIOTa BCTYNAeT B PEAKLHUIO C:
1) AgNO3

2) NaCl

3) Na,COs3
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4) H,0

8. BepHbl J11 yTBEPKACHHUSA:

A. AMUHBI TPOSIBJISIIOT OCHOBHBIE CBOKCTBA

b. AMUHOKUCIIOTBI IPOSBIISIOT TOJIBKO OCHOBHBIE CBOICTBA

1) BepHO TOJBKO A

2) BepHO TOJBKO b

3) BepHBI 00a yTBEpKICHUS

4) HEBEPHO HU OJIHO U3 YTBEPKICHUM

9. Vpasuenue xumuueckoit peakiuu CoHg+Cl,—CoHsCI+HCI siBnsietces:

1) peakuueil 3amelieHus], NPOTEKAIOLIEH 110 paJUKAIbHOMY MEXaHU3MY

2) peakiyei mpucoeIuHEeHHs, IPOTEKAIOIIEH M0 PAIUKAIBLHOMY MEXaHU3MY

3) peakuueii 3aMeleHus, MPOTEKAIOIICH 110 HOHHOMY MEXaHU3MY

4) peakiueil mpucoeInHEHUS, MPOTEKAIOIICH 110 HOHHOMY MEXaHU3MY

10. B peakmuio «cepeOpsHOro 3epkayia» (C aMMUAYHBIM PAacTBOPOM OKCHAA cepedpa)
BCTYIAET:

1) aTanon

2) rioKo3a

3) rmuuepuH

4) kpaxmai

11. YcraHoBuUTEe COOTBETCTBHE MEXKIy HA3BaHHEM BELIECTBA U KIACCOM (TPYIIION)
OpPraHUYeCKUX COeIMHEHUH, K KOTOPOMY(-0ii) OHO MPUHAIIIEHKHUT.

Ha3zBanue BemiectBa

A) CH;COOH

b) CH3-CH2-CHj3

B) CH,=CH-CH,-CH3

I') CH3-CH,-OH

Knacc oprannyeckux coeTMHeHUN

1) omHOATOMHBIE CTUPTHI

2) yriaeBoibl

3) kapOOHOBBIE KHCIIOTHI

4) apoMaTH4ecKHe yriieBOI0PO/IbI

5) HeTpeebHBIE YTIIEBOA0POIbI

6) TIpeieNIbHBIE YTIEBOAOPOIBI

12. B cxeme npeBpalieHuit

1500°C Caxkr +Br;

CH4—X;3—06en301— X3

BEIIEeCTBAaMH X1 U X2 COOTBETCTBEHHO SIBIISIFOTCSL:

1) anetunen

2) 9TUJICH

3) 6pomOeH3om

4) xmopOeH301

5) dbenon



@rEOY BO
s

(11

N

P

PIYTHUC

DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘—IPE)Iﬁ(}:[EHV[E BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 42

6) UKJIOTeKCaH
13. Omnpenenure MoNEKyJIsspHYIO (GOpMyIly BemiecTBa, conepxkamiero 37,5% yrmepona,
50% xucnopona u 12,5% Bogopona. OTHOCUTENbHAS TUIOTHOCTh MapoOB 3TOr0 BEIIECTBA IO

BOJIOPOJly paBHa 16.
1) CH3OH
2) C,HsOH
3) HCOOH
4) C¢HsOH
14. CkoapKO JIUTPOB BOJOpOJIa OTpedyeTcs anst obpazoBanus 10,2 T 3THIOBOrO CiUpTa
U3 aleTalbJerua, €CiIu BbIXO MPOayKTa peakiuu coctaBisieT 80%?
1)6,2 n
2)3,1n
3)12,75 n
411,27

IMpuBenem npumep 3aJaHuii 1 NMCLMEHHOWH KOHTPOJIbHOIT padoTs! (11).
JlaliTe Ha3BaHUS OPraHUYECKUM COCIMHEHHMSIM TI0 XUMHUYECKHUM (opMmyiaM C

1.

HCIIOJIb30BAHNEM TPUBHAIBLHON WIM MEKYHAPOAHON CHCTEMATUYECKOM HOMEHKIIATYPBI:
a) C2H5OH
6) (CHs):NH
8) CHs-CH(NH,)-COOH
r ) C3H9N
1) CHsCH,HC=0
e) CeHsCH,OH
2. CocTaBbTe TMOJHBIE U COKPALEHHBIE CTPYKTYpHbIE (DOPMYIIBI OPTraHUYECKUX BEILECTB
OTACJIBHBIX KJIACCOB 110 UX Ha3BaHUSIM B COOTBCTCTBHUHU C Me)I(HYHapOJIHOﬁ HOMGHKJ’IaTypOfII

a) METUJI0EH3071
0) aHWIH
B) 3-MeTUIOyTaHAJb

T') IUKJIOTEKCEH
n) 6yranueHn-1,2
) 2-MeTuinponanon-1

x) OyTuH-1
3) aMHHOYKCYCHAasl KHCJIOTa

3. CocTaBbTe YpaBHEHHS] XUMHYECKUX PEAKIMI COIIACHO CXEME IIPEBPALLECHHIA:

1500°C  Cakr +Br;
CH4—>X1—>X2—> X3

VYKaxuTe THII 1 MEXaHU3M PEaKIIMU, Ha30BUTe 00pa30BaBIINECs BEIIECTBA.
4. Onpenenure MOJIEKYISIpHYIO (hOpMYITy BelecTBa, coaepkaiiero 37,5% yriuepoaa, 50%

KHCJIOpOJda U 12,5% BOOpOAA. OtHocuTenbHas INIOTHOCTD apoB 5TOr0 BCHUICCTBA 110 BOAOPOAY

paBHa 16.

5. CKOJIBKO JIUTPOB BOJI0pOaa oTpedyercs Ayt oOpazoBanus 10,2 T 3THIOBOTO CIIUPTA U3

areTaabJAeTH/1a, €CJIM BBIXO/ MPOAYKTA peaknuu coctapiseT 80%?
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Kelicbl ncronb3yroTcs B KauecTBE OLIEHOYHOIO CpEACTBa B pasfeiie 8 IPHUKIaJHOTO
MOJyJI, MX COJIepKaHUE OIpeesseTcss ¢ ydyeToM  Mpo¢eCcCHOHAIbHONW HamnpaBICHHOCTH
obpazoarenbHoii mporpammsel CI1O. [Ipumepsl BO3MOKHBIX TeM KEHCOB:

1. [Torennenue kIMMara 1 BBICBOOOXKIEHHE Ta30BbIX THAPATOB CO JHA OKEaHa.

2. Byaymue marepuansl sl aBHa-, MalllMHO- U TPUOOPOCTPOCHHUSL.

3. HoBble MaTepHaibl AJisi COJTHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE PACTUTENbHBIX IIPENAPATOB.

5. XMMHYECKHUE 3JIEMEHTBI B )KU3HU YEJIOBEKA.

6. Bomopoanas sHepreTuka.

[Ipumepsl KeicoB:

Keiic Nel. «XJ10p B )KM3HH YeJI0BEKa»

B Slmonum oObenuHeHHBIMH CWiIaMu HaluoHanbHOTO HHCTUTYTa 370POBbS  H
[TpedexTypHoro ynuepcuteTa CUa3yoKH OBLIO MPOBEACHO UCCIIEIOBAaHUE. YUeHbIe BBISICHUIIY,
YTO €CTECTBEHHbIE OPraHMYECKUE BEIIECTBA BCTYNAIOT B PEAKLIUIO C XJIOPUPOBAHHOW BOJIOH U3-
1oJl KpaHa, 0O0pa3ysl OIlacHble COEIMHEHUS, KOTOPblE MOTYT CIYXXUTh NPUUYUHOHN paka. Takue
coeMHEeHMs Ha3bBatOTCs MX, TO ecTh «MyTtaren ukce» uinm «HensBecTHbI MyTaren».

3anaHus:

1. [Ipennoxute cnocoObl YMEHBUIEHUS SIIOBUTOTO BIIMSHHUS XJIOpA B MUTHEBOM BOJIE HA
OpraHu3M 4YeJI0BEKA.

2. Hcxons u3 cBOEH >KU3HEHHOM NPAKTHKH, MPUOIMU3UTENBHO PacCUUTAlTe, CKOJIBKO
XJIOPUPOBAHHOM BOJIBI Bbl UCIIOJB3YETE B TEUEHHUE JHSA U JUIS KAKUX Lieyei?

3. Kakue oprasl yenoBeka O0JblIe BCEro CTpalaloT OT BO3AEHCTBHS XJiopa?

4. Kak BnusieT XJIopupoBaHHAsl BOJja Ha YeJIOBEKa PH KylaHuu?

5. Haiinure nonojsHUTENbHYI0 MH(OpPMALMIO O 3aMEHe XJIopa Ipu o0e33apa’kKuBaHUU
BOJIBI.

6. Uccnenyiite paznuyHbie TOBapbl OBITOBOM XHUMHHU B CBOEM nome. CoCTaBbTE CIUCOK
XJIOpCOJIEpKAIUX COSMHEHUH, yKakuTe Mepbl 0€30IaCHOCTU MpU paboTe ¢ HUMHU.

Keiic Ne2. «<BogopoaoMo0uin — mar B Oyayuiee»

ABromobunn Honda FCX Clarity Ha BOJOpPOAHBIX TOIUIUBHBIX JJIEMEHTaX €314T IO
noporam EBponsl ¢ 2009 roma. B 2011 romy Honda mpucoenuHmiach k eBpomneickomy
napTHepcTBY 3konoruuHoil s3Heprun (Clean Energy Partnership), mocie uero BbiBena Ha nepBblil
MJaH TPOU3BOJCTBO DSKOJOTHMYECKHM YHCThIX aBTomoOmieidl. A Ha Ilstom MockoBckom
MexnynaponHom aBTocaioHe BA3 mpencraBui cBoro HOBHHKY «Jlama-AHT3m» ¢ GamioHamu
BOJIOPOJIa U KHCIIOPO/Ia.

3agaHus:

1.ITouemy MHOTHE aBTOMOOUJIbHBIE KOMIIAHUM Pa3pabaThIBal0OT aBTOMOOWIH, paboTaromme
Ha BOJIOPO/JHOM TOILIMBE?

2.Kak BBIXJIOMHBIE Ta3bl AaBTOMOOWIEW, padOTalOUIMX Ha YIJIEBOAOPOIAHOM TOIUIMBE,
BIIUSIOT HA 37]0POBbE YeIOBEKa?

3. Kakue «+» u «—» BbI BUIUTE Y BOJIOPOIOMOOMIIEH?

4 HaiiguTe NOMOJHUTENbHYIO HHPOpPMAITHIO 00 UX YCTPONCTBE.
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5.Ecnu B Barmiei ceMbe WIH y BallliX 3HAKOMBIX €CTh aBTOMOOMIIHU, TIOJICYMTANTE, CKOJIBKO
NpUOIM3UTENBHO INTPOB OCH3WHA, Ta3a U KAaKOH MapKH UCIIOJIb3YeTe CKETHEBHO.

6.Kakue BelecTBa U B KaKOM KOJIMYECTBE MOT'YT HaXOJUThCS B BBIXJIONHBIX 'a3ax BallluX
aBTOMOOHMIICH?

4.2.3 OueHoO4YHbIE CPeACTBA MPOMEKYTOYHOM ATTECTAIUM 10 TUCUUIIIMHE « XUMHS»

[TpoMexyTouHass KOHTPOJIb MO JUCHMIUIMHE «XUMHUS» IPOBOAUTCA B BUIE NMHCbMEHHOU
UTOTOBOM KOHTPOJBbHOH paboTbl. KoHTponpHas paboTa BKIIOYAeT TpW TUMA 3agaHuii: 1)
TEOPETUYECKOE 3aJaHHE€ B BUJE BOIPOCA U3 TEOPETHUECKOIO COJEpP)KAHUS OCHOBHOTO H
NPUKIAJHOTO MOJYyJEH; 2) HpakTHYecKoe 3ajaHue (COCTaBICHHE YpPaBHEHUN XHMHUYECKHUX
peakuMii C y4yacTHEM HEOpPraHWYECKUX WJIM OpraHMYeCKUX BEIIeCTB, B T.4. IIENOYEK
IPEBpALCHUH 1 Ka4eCTBEHHBIX PeaKLUi OOHApYKEHUS; XUMUYECKHX (POPMYJT HEOPraHUYECKUX
U OpPraHMYEeCKUX BEULIECTB, B T.4. CTPYKTYPHBIX; 3aJjaHUs 10 HOMEHKJIAType HEOPraHUYeCKUX U
OpPraHMYECKUX BEILIECTB; OLICHKA M3MEHEHMsI CKOPOCTH XMMHUYECKOH peakluy U HampaBiIeHUsS
CMEIIIEHNs paBHOBECHS C UCHOJb30BaHuMeM mpuHuuna Jle-lllaTenbe; oneHka XUMHUYECKOIO
cocTaBa M 00OCHOBaHHE NMPUMEHUMOCTH 00BEKTa OMO- MM TexHochepsl U T.11.); 3) pacueTHas
3a7a4a (pacyerbl IO YPaBHEHMIO XMMMUYECKHUX pEaKIMi, pacueT MaccoBOW J10Jd (Macchl)
XUMHUYECKOTO »dJieMeHTa (COCIMHEHMs) B MOJIeKyJie (CMecHu); OmpelejeHue MpocTeuien
(bopMyJibl OPraHu4eCKON MOJIEKYIIbI, HCXO/Isl U3 3JIEMEHTHOIO cocTaBa (B %); pacueTsl TEMIOBBIX
3¢ (}eKTOB XMMHUYECKUX peaKUui; pacdeTbl 3aBUCMMOCTH CKOPOCTH XHMHYECKOH peakuuu OT
KOHIIEHTPALUU U TEMIIEPATypHI U T.I1.).

[TpuBenem mpuMep BapraHTa KOHTPOJIBHONW PabOTHI.

3aganmue 1.

Kakoil pacTBOp HCHONB3YIOT I KAa4eCTBEHHOM PpEKIMM ONPEIEICHUs XJIOPHUIOB,
OpomuoB, oauaos? Hanummure ypaBHEeHUs peakiuil 1 000CHYHTE OTBET.

3ananme 2.

[lana cxema npeBpaleHnui.

C,HsOH A1203:400°_, 51 KMnO4, H20,0-20°_ e HBr (w6t _, 3t yopyn o O H,0

[TponummTe Bece peakuy U onpenennTs Bemecrsa X1, X2, X3.

3aganue 3.

Omnpenenure MaccoBble JO0IM XUMHYECKUX DJIEMEHTOB B okcuzae amoMuHus Al,Os; u
BBIPA3UTE UX B MPOLICHTAX.

5.YCJIOBUMSA PEAJIM3AIUU ITPOI'PAMMBI JIMCHUITJIMHBI

5.1. [Inst peanusanuu nporpaMMmbl y4eOHON AMCHUILINHBI JOJKHBI OBITh MPEIYyCMOTPEHBI
CJIEYIOIINE CIEUANIbHBIE IOMEIIEHNUS:

Jlis peaimzaniuu MpoOrpamMMbl JTUCHMITIMHBI JOJDKHBI OBITH MPEIYCMOTPEHBI CIEIYIOLIHe

CHelHUallbHbIEe TOMEIICHUS: YYeOHBIH KaOMHET XWUMUU W/WIK y4eOHOW XHMHUYECKOMN
1abopaTopuH.

ObOopynoBanue  y4eOHOro ka0uHera  (HarJsiAHbIE nocoous): Ha0OpbI
IAPOCTEPKHEBBIX MOJEIEN MOJIEKYJI, MOJIENIA KPUCTAIUIMYECKUX PEMIETOK, KOJJIEKIIMN MPOCTHIX
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U CJIIOKHBIX BEIIECTB W/WIM KOJUIEKLIMU MOJMMEPOB; KOJUICKIMS TOPHBIX IMOPOA M MHHEPAJIOB,
tabmuia Menneneesa, yueOHble Gpuiabmbl, nudpoBbie 00pa30BaTENbHBIE PECYPCHI.

TexHuyeckue cpeacrBa 00y4eHHUsI: KOMIIBIOTEp C YCTPOHCTBaMHU BOCIIPOU3BEACHUS
3BYKa, MPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C DJKPaHOM, MYJIbTUMEAMIHAs JIOCKa, YyKa3Ka-
Ipe3eHTep AJIsl IPe3eHTALUM.

OobopynoBanue jgadoparopuu U pado4YuX MecT JIaOOpPaTOPMU: MEH3YpPKH, MUIETKU-
KaIleJIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIbI, MPEIMETHbIE U MOKPOBHBIE CTEKJIA, TUIAHIIETHI
JUI KamleJbHBIX peakiuid, (uIbTpoBaibHAs Oymara, HMpPOMBIBAIKH, CTEKIISIHHBIE MPOOUPKH,
pEe3WHOBBIC TPOOKU, (HOHAPUKH, HAOOP PEAKTHBOB, CTEKISHHBIC IAJOYKH, IITATUBHI IS
poOUPOK; MEPHBIE IIMJIMHAPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU JEJIUTEIbHbIC IMINHAPUICCKIE
(50-100 mu), cTynmku ¢ HecTHKOM, GappopoBbIe YalIKH, MAHIETHI, GHUILTPHl OyMaXKHbIE, BaTa,
Mapiisi, 4YacoBbI€ CTEKJA, SJEKTPOIUIUTKH, JIaOpaTOpHbIE INTATUBLI, CIHUPTOBBIE TOPEIKU,
CIUYKH, TpUOOp Ui MOTYYSHHs Ta30B (MM MPOOHpKa C Ta300TBOJIHON TPYOKO), Aep:kaTenn
JUTsl IPOOUPOK, CKIISIHKH ISl XpaHEHHsI pEaKTUBOB, pa3/IaTOUHbIE JTOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); mmaTenan; NUHLIETHI; TUTEIbHbIE MBI, CEKYHIOMEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 mu) u mepsie konOwr (25, 50, 100 u 200 mn), Bomsnass Oanst (Uiu
TEPMOCTAT), CTEKJSIHHbIC NAJIOYKHU, KOHWYECKHe KOJIObI juisi TutpoBanus (50 u 100 mo);
WH/IMKATOPHBIE TOJOCKKA [uis onpeaenenus pH W cTaHgapTHas WHIUKATOpHAs —IIKaa;
YHUBEPCAJIbHBIN HHAUKATOP; munetku Ha 1, 10, 50 mu (nm no3aropsr Ha 1, 5 1 10 mur), GropeTkn
JUTSL TATPOBAHUS, MeAUIIMHCKHE mnpuIisl Ha 100—150 M, tabopaTopHbie W/HIIM aHATUTHYECKUE
Bechl, pH-MeTpbl, cymmbHbI mkad, u ap. 1adopatropHoe 000py10BaHUE.

6.MndopmannonHoe odecnedeHHe peaTu3alu NPporpaMmbl

Jns peanuszanuu nporpamMmbl  OMOIMOTEUHBIH (DOHA 0Opa3oBaTeNbHOW OpraHU3aluu
YKOMIUIEKTOBAH MEYaTHBIMU W/WIM 3JEKTPOHHBIE 00Opa3oBaTelbHble U HH(POPMAalMOHHBIE
pecypchl, peKOMEHJOBAHHBIE JUIsl UCIOJIB30BaHUS B 00pa3oBaTeIbHOM IIPOLECCE, HE CTapuie
IISITH JIET C MOMEHTA U3JaHMs.

6.1. OcHOBHBIC M3IaHUSA
1.  bopucos, A. H., Xumus : yuebnuk / A. H. bopucos, E. C. Ocrpornsnos, T. b.

boitnosa, JI. I1. Apgamesa. — Mocksa : KnoPyc, 2025. — 331 c. — ISBN 978-5-406-
13956-1. — URL: https://book.ru/book/957418

2. Koxkopesa, B. B., Xumus : yuebnoe nocobue / B. B. KokopeBa. — Mocksa : KnoPyc,
2024. — 371 c. — ISBN 978-5-406-13324-8. — URL: https://book.ru/book/954419
(mata oopamenust: 05.06.2024). — TekcT : AIEKTPOHHBIH.

6.2. OcHOBHBIC 2JICKTPOHHbIC U31AHUS
1. hvsh.ru — Xypran «Xumus B IKOJIEH.

2. https://postnauka.ru/themes/chemistry — neknuu no xumum Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-momyasipHbI# TPOEKT «IJIEMEHTBI OOJIBIION
Haykn» ((pu3uKa, XUMUsI, MaTeMaTHKa, aCTPOHOMHS, HAyKH O JKU3HHU, Hayku o 3emiie). HoBoctn

HAyKHU, KHUTHU, HAYYHO-TTOIIYJIIPHBIC CTATbU, JICKIIUH, SHIIUKIIOTICAUH.
3. http://gotourl.ru/4783 (http://potential.org.ru/)
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DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘-IPE)}(}]EHVIE BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PIYTUC Aucm 46

Caiit HayuyHO-TIonyJisipHOTO KypHana «llorenumany. XKypnan uzmaérces ¢ 2005 r., ¢ 2011 r. —
pazaen «Xumus».
4. http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT Hay4HO-TIOYJIIPHOTO XXKypHaja «XuMus U ku3Hb». JXKypHan uznaérces ¢ 1965 r.

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

OTKpbITast AIEKTPOHHAsI OuOIMoTeKa XuMudeckoro nopraia «Chemnet», coaepxut yueOHbIE U
UH(OPMALMOHHBIE MAaTepUAIIbI IS IKOJIBHUKOB U yuuTenell. B Helt MOXHO HalTH y4eOHUKH 110
06]1_[6171 u HeopFaHH‘IeCKOﬁ XHUMUU, OpFaHquCKOﬁ XUMHHU, MyJIbTUME€IUaMaTCpUalibl, a TaK¥XE
3ala4yi XHUMHUUYCCKHUX OJIMMIIMAa[ C PpCHICHUAMHU, 3adadu BCTYHNUTCIBbHBIX JK3aMCHOB [JIA
aOUTYpPHUEHTOB.

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

Nudpopmanmonnsie MaTepuansl 00 onmMmnuanax: MOCKOBCKOW TOponackoi, Bcepoccuiickoid,
MGHHGHGCBCKOﬁ, MG)KHYHapOHHOﬁ. HpI/IBeI[eHBI 3aJlaud TCOPCTUUCCKUX M SKCIICPHUMCHTAJIbHBIX
TYpOB, IOJPOOHBIE PEUICHUS, CIIUCKU U PoTorpaduu modeuTeeH.

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

HOpTaJ'I no Ha”orexHomorusiM. (OcHOBHas OCJb — Pa3BUTHC 06pa30BaHI/I$I B o0Oimactu
HAHOTEXHOJIOTUH U MoATOTOBKA K MHTCPHCT-OJIMMIINAZAC 110 HAHOTCXHOJIOTHUAM.

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

Ha,[[é)KHaH CIIpaBOYHAasA I/IH(I)OpMaI_II/I}I 0 XHMHYECKHX D»JJIEMEHTAX M HX CBOICTBax (Ha
AHTJIMICKOM SI3BIKE).

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

P YCCKO}ISBI‘IHHﬁ CalT 0 CBOMCTBAX XUMHUUYECKHUX DJIEMEHTOB.

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

Hexommepueckuil cailT oHnaiH-00pa30BaHus, COAEP)KUT MHOTO MHTEPECHBIX 00pa30oBaTeIbHbBIX
KYPCOB M BHJCOJICKIMI Ul IIKOJBHUKOB, CTYJICHTOB U y4HTeleld. ECTh HECKOJIBKO KypCOB IO
XUMUH.

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

[TopTas mo opraHM4eCKON XUMHUH HA AHTJIUINCKOM SI3BIKE.

12.  http://www.xumuk.ru

CaiiT 0 XMMHUU: KJIaccu4eckue yueOHUKH, CIIPAaBOYHHUKH, SHIIUKIONEIUH, TOUCK OPTaHUYECKUX U
HEOPraHWYECKUX PEaKLUi, COCTaBICHUE YPABHEHHUM PEaKIUil.

13.  http://orgchemlab.com/

CaiiT, nocBAIEHHBIN TPaKTHYECKOH paboTe B 1aboparopun

6.3. lonoiHUTEIbHBbIE HCTOYHUKH
1.  Cupotkusn, O. C., Xumus : yueOnuk / O. C. Cupotkus, P. O. Cuporkun. — Mocksa

: KunoPyc, 2023. — 363 c¢. — ISBN 978-5-406-11854-2. — URL.: https://book.ru/book/949868
(mara oopamenust: 05.06.2024). — TekcT : 2IEKTPOHHBIH.

2. Axwmenona, T. U. Xumus : yue6Hoe mocobue / T. . AxmenoBa. - Mockga : UOII
PI'VIL, 2023. - 192 c. - ISBN 978-5-00209-042-6. - Tekctr : oamektpoHHbIH. - URL:
https://znanium.ru/catalog/product/2137492 (mata oopamenus: 05.06.2024). — Pexxum gocryna:
10 TIOJIITHCKE.
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