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1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI TV CIHUILIVHBI
XUMUA

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

YueOHasi TUCHUIUIMHA «XHUMUSD» SBISETCS 00s13aTEIbHON YacThio 00111e00pa3oBaTeIbHOTO
IIUKJIa OCHOBHOW MNpo(hecCHOHANBbHOW 00pa30oBaTelNbHON NPOTPaMMbI 0 CHEIHMAIBHOCTH
11.02.17 Pa3pabomka 31eKmpOHHBIX YCHIPOICME U CUCHIEM..

Pabowas mporpamma AMCHMIUIMHBI pa3pabotana B coorBercTBUM ¢ PI'OC cpemnero
obmero o6pazoBanuss ¢ yderom PI'OC CIIO mno cnemumanpHoctn 11.02.17 Paszpabomka
INIEKMPOHHBIX YCMPOTICIE U CUCHEM.

Jucnunnuna HanpasieHa Ha popmupoBanue OK 1o cniennanbHOCTH:

11.02.17 Pa3pabdomka 31eKmpoHHBIX YCMPOUCME U CUCHEM.

Koo Haumenosanue komnemenyuu
KomnemeHyuu
OK-01 Breibupats cmocoObl pemieHus 3anad  NpodecCHOHANBHON 1eATeIbHOCTH
MPUMECHHUTEIHHO K PA3JIMUYHBIM KOHTEKCTAM;
OK-07 CopeiicTBOBaTh COXPAHEHHUIO OKPYXKAIOIIeH Cpelbl, pecypcocOepexeHHIo,
NPUMCHSTh 3HAHUS 00 W3MEHCHHMH KJIMMara, NPHHIUIBI OepeKIMBOTO
MIPOU3BOJICTBA, Y (PEKTUBHO NEICTBOBATH B YPE3BBIYANHBIX CUTYAIIUSIX

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

Llenu AuCHUIITUHBL:

®opMupoBaHUE y CTYACHTOB IIPEICTABICHHS O XUMUUECKON COCTaBIISIONIEH €CTECTBEHHO-
HAayYHOW KapTHUHBI MHpa KaK OCHOBBI MPHUHSITHS PEIICHUN B KU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOIO ITOBEICHUS B IPUPOJHON CpEAe.

1.3 Mnanupyemsble pe3yabTaTbl OCBOEHHSI 001IE00pPA30BATEJbLHON AUCUMIIUHBI B
coorBercTBuu ¢ Proc COO
OO0mme (IMYHOCTHBIC H METANPEeIMETHbBIEC) Pe3yabTATHI:

B yacTu Tpy10BOro BOCIIMTAHUS:

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

- TOTOBHOCTh K aKTHUBHON JESATEIbHOCTH TEXHOJIOIMYECKOW M COIMabHOW HaIpaBJIeHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATh U CAMOCTOSITEJIBHO  BBIMOJHATH — TaKylo
NesITebHOCTD;

- HHTEpEC K pa3INdHbIM chepam npopeccuoHaIbHON JesITENbHOCTH,

OsJiaieHNe YHUBEPCAIbLHBIMH YU4eOHBIMH MO3HABATEIbHBIMHU AeCTBUSIMH:

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

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

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

- OTIPENIENSATh LENU AEATEIbHOCTH, 3a/1aBaTh MapaMeTphbl U KPUTEPUU UX JOCTHXKEHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSIX;

- BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLEHUBAaTh COOTBETCTBUE pE3YJIbTATOB LEJSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

- pa3BUBaTh KpEaTUBHOE MBIIIUIEHUE MTPH PEILICHUH KU3HEHHBIX MPoOsIeM
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0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BIIQJIETh HABBIKAMU Y4EOHO-HCCIEIOBATENBCKOH W MPOCKTHOH JAEATEIbHOCTH, HaBBIKAMHU
paspernieHus npooiem;

- BBISIBJIATH IPUYMHHO-CJIEJICTBEHHBIE CBS3U U aKTyaJIM3UPOBaTh 33/1a4y, BHIBUTaTh TUIIOTE3Y €€
pelLlIeHMs], HaXOAUTh apIyMEHTHI [l JOKa3aTeabCTBAa CBOMX YTBEPKACHUH, 3a/1aBaTh IapaMeTphbl
U KPUTEPUU PEIICHUS;

- QHAJIM3UPOBATH MOJIIyUYEHHBIE B XOJI€ PELICHU 3a/1a4l Pe3yJbTaTbhl, KpUTUUECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, TPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

- YMETb IIEPEHOCUTh 3HAHUS B I03HABATEIbHYIO M IPAKTUUECKYIO 00IACTH KU3HEAEATEIbHOCTH;
- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00I1aCTeiH;

- BBIJIBUT'aTh HOBbIE UJEH, IIPEAJIaraTh OPUTrHHAIBHbIC ITOIXO0/bl 1 PEILICHMS;

- CIIOCOOHOCTh UX HCIIOJIb30BAHUS B 1I03HABATEIBHON M COLUAIIBHOM MPAKTUKE

B 00/12cTH HEHHOCTH HAYYHOI0 MO3HAHMA:

- ¢(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOILECTBEHHOM NPAaKTUKH, OCHOBAHHOIO Ha JHAJOre KYJIbTYp, CIIOCOOCTBYIOILErO
OCO3HAHHIO CBOETO MECTA B MOJHUKYIHTYPHOM MHUDE;

- COBEpPILUCHCTBOBAHME S3bIKOBOM M UUTATENbCKOM KYJIbTYphl KaK CpEACTBAa B3aMMOACHUCTBUS
MEXTY JIFOJIbMU | TTO3HAHUS MUPA;

- OCO3HaHUE LIEHHOCTU HAYyYHOW JesTeIbHOCTH, T'OTOBHOCTb OCYIIECTBJISATH IPOEKTHYIO U
UCCIIEIOBATEIIBCKYIO JeSITEIbHOCTh HHANBHIyaTbHO U B TPYIIIIE;

OgJaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH M03HABATEIbHBIMH /I CTBUSAMM:

B) pabota ¢ napopmarmeii:

- BJIaJICTh HaBBIKAMU IOJyYEHHsI HHPOPMALIUU U3 UCTOYHUKOB pa3HbIX THIIOB, CAMOCTOSATEILHO
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 (POpPMY MpeICTaBIEHUs U BU3YyallU3aliy;

- 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 COOJI0feHHEeM TpeOoBaHUM
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, CAMOCTOSITEIbHOCTH M CaMOOTIPEIEIICHUIO;

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

0) coBMeCTHas JIeSITEIIbHOCTD:

- MOHUMATh W UCTIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW U HHIUBUIYaJIbHON 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 BBINOJNHATH pabOTy B YCIOBUSAX pEATBHOTO, BHPTYAIBHOTO |
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

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

OBJaieHne YHUBEPCAIBLHBIMH PeryJssTHBHBIMH JeHCTBUSIMM:
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') MPUHSATHE Ce0s U IPYTUX JIFOJICH:

- IPUHUMATh MOTHBBI U PTYMEHTHI IPYTHX JTIOACH P aHATN3E PE3yIbTaTOB ACSITEILHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOICH Ha OIIUOKH;

- pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIIMH JIPYTOT0 YEIIOBEKA;

B 00.1acTH 3K0J10rH4€CKOr0 BOCIIUTAHMSA S

- chopMHpPOBAHHOCTH  JKOJOTHMYECKOHW KYJIBTYpbl, TMOHUMAHUE BIHSHHUS COIUAIBHO-
SKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPHPOIHOW M COIUAIBLHOW CpENIbl, OCO3HAHHE
I00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM;

- IJJAHUPOBAaHUE M OCYIICCTBJIICHHUE JICHCTBUN B OKPY)KAIOIICH cpelle Ha OCHOBE 3HAHUS IeNeil
YCTOHYHBOTO Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HETIPHSITHE JACHCTBHIA, IPUHOCAIINX BPEI OKPYKAIOIICH cpe/ie;

- YMEHHE TIPOTHO3HPOBATHh HEOJIATONMPHUATHBIC KOJOTHICCKHE TTOCIEACTBHS MTPEANPUHIMACMBIX
NCHCTBUH, IPEIOTBPAIATh HX;

- pacIIMpPEHHE OTBITA JCITSILHOCTH YKOJIOTUYECKON HAIIPABICHHOCTH;

- OBJIJICHUE HABBIKAMH Y4eOHO-HCCIIeIOBATEIbCKOM, IIPOSKTHOM U COIMAIbHOM JICATEIIbHOCTH.

JucuunimHapHbie (IpeAMeTHbIe) pe3y/IbTaThl 00y4eHHs:

- BJIaACTh CHUCTEMOH XHMMHYECKHNX 3HaHI/II>'I, KOTOpasd BKJIHOYACT: OCHOBOIIOJAraromuc IOHATUSA
(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, YIJIEPOJIHBIM CKelerT,
GyHKUMOHATbHAS TPYIIa, PaauKan, HU30MEpHsi, W30MEpbl, TOMOJOTHYECKUA Psi, TOMOJIOTH,
YIIEBOIOPOAbI, KHCIOPO- U a30TCOJEpIKAIINE COSIUHEHNUSI, OUOJIOrMUECKU aKTHBHBIE BEIIECTBA
(yrneBoapl, XKUpbl, OEIKH), MOHOMEp, MOJIUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS, KPUCTAJIMUECKas pelieTka, THIBl XUMUYECKHX peakuuid (OKUCIUTEITHHO-
BOCCTAHOBUTEJIBHBIC, DK30-U OSHIOTEPMHUUYECKHE, PEAKIIMU HMOHHOTO oOMeHa), pacTBOp,
AJNEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS U ccoIanus, OKHUCIIUTEND,
BOCCTAHOBUTECIIb, CKOPOCTH XUMHUYECKOH p€akuun, XUMHYCCKOC paBHOBeCI/IC), TCOPHUU U 3aKOHLBI
(Teopuss XUMHYECKOTO CTpOEHHUs opraHmueckux BemecTB A.M. byrnepoBa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoandeckuidi 3akoH J[.MI. MeHneneeBa, 3akoH
COXpaHEHHSI MAacCChl), 3aKOHOMEPHOCTH, CHMBOJHYECKHUN S3BIK XWUMHUH, (HAKTOJIOTHUECKHE
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[, MMPUMCHATDH
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;

- YMCTh HCIIOJb30BaTb HAWMMCHOBAHHA XHMHUYCCKHX CoeﬂI/IHeHI/Iﬁ MCXKAYHApOJHOIro COmo3a
TEOPETUYECKON M MPUKIATHON XUMHUHU U TPUBHAIbHBIE HA3BAHUS BAKHEUIITNX BEIIECTB (ITUJICH,
aleTUJIeH, TIUIEpUH, (eHos, (opManbAeThua, YKCyCHas KHCJIOTa, TJIMIMH, YrapHBIA Tas3,
VIIEKUCHTBIN Ta3, aMMHaK, TallleHas W3BECTh, HETAllleHash W3BECTh, MUThEBas 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 XUMHWYECCKUX peaKuHﬁ;

- 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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MeTaJIJIN4ecKasi, BOJOPOIHAs), THUIbl KPUCTAIIMYECKUX PEIIETOK BEUIECTB; KIACCU(PHUIMPOBATH
XUMUYECKUE PEaKIINH;

- copMHUpPOBaTh MPEJCTABICHUS: O XUMHUYECKON COCTaBISIONIEH €CTECTBEHHOHAYYHOU KapTHUHBI
MUpa, POJU XMMUU B MMO3HAHUU SIBICHUHA MPUPOABI, B (DOPMHUPOBAHUH MBIIUICHUS U KYJIbTYPhI
JUYHOCTH, €€ (YHKIIMOHAJIHHOW T'PAaMOTHOCTH, HEOOXOIMMOM [UIsl peIIeHUs MPaKTHYECKUX
3a[a4 ¥ 9KOJIOTHYeCKH 000CHOBAaHHOTO OTHOLICHHUS K CBOEMY 3JI0POBBIO U IPUPOIHOI cpee;

- YMETh IPOBOAUTH PACUETHI 0 XUMUYECKUM (OpMYJIaM U yPaBHEHUSM XMMHUECKHUX PEaKIHil C
UCIIONIb30BaHNUEM (DHU3HUYECKUX BEIMYUH, XapaKTCPU3YIONIMX BEIIECTBA C KOJUYECTBEHHOMN
CTOPOHBI: Macchl, 00beMa (HOpMasbHbIE YCIOBHS) ra30B, KOJIMYECTBA BEIIECTBA; UCIOIb30BaTh
CHUCTEMHbIE XHMHMYECKUE 3HAHUS JMJIS MPUHATUA PEIICHUWHM B KOHKPETHBIX >KU3HEHHBIX
CUTYaIUX, CBI3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM

- YMETh IUIAHUPOBATHh U BBIMIOJHIATH XUMHUUYECKHI 3KCIEPUMEHT (TMPEBpAIICHUS OPraHUYECKUX
BEILECTB NpPHU HArpEeBaHUM, IOJYYCHHE ATUJIEHA W M3YyYEHHUE €ro CBOWCTB, KAaYECTBEHHbIC
peaKky Ha aJbJETUABI, KpaxMaj, YKCYCHYIO KHCIIOTY; JeHaTypauusi O€IKOB [P HArpeBaHMUU,
[[BETHBIE PEAKIMK OENKOB; MPOBOAUTH PEAKIIMM MOHHOTO OOMEHa, ONpEeAeNsTh CPEAy BOIHBIX
pPacTBOpPOB, Ka4eCTBEHHBIC PEAaKIMU Ha Cyiab(dar-, kapOOHAT- M XJIOPHJI-aHUOHBI, Ha KaTHOH
aMMOHHUS;, pelIaTh SKCIEpPUMEHTaNbHBbIC 3amadu mo TemMaMm "Metamel" u "Hemeramner") B
COOTBETCTBUU C TMPABWIAMHU TEXHUKH OC30MaCHOCTH TIPH OOpAIEHUH C BEIICCTBAMH W
71a00paTOpHBIM 00OpYIOBAaHUEM; MPEICTABIATH PE3YAbTaThl XMMHUYECKOTO HKCIEPHUMEHTa B
dbopMe 3anmcH YpaBHEHHH COOTBETCTBYIONIUX peaKmuii ¥ (OPMYJIUPOBATH BBIBOIBI Ha OCHOBE
3TUX PE3yJIbTaTOB;

- YMeTh aHAJIU3UPOBATh XHMHUYECKYI0 WH(OPMAILHIO, TOTYyYaeMyI0 M3 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 YPaBHEHUSIM XUMUYECKUX PEAKIIUM C
UCIIONIb30BaHNEM (DU3UYECKUX BEIWYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMabHbIE YCIOBHS) ra30B, KOJIMYECTBA BEILECTBA; UCIOIb30BaTh
CHUCTEMHbIE XHWMHMYECKHE 3HAHUA JUIsl TPUHATHAS PEIIEHUWH B KOHKPETHBIX JKU3HEHHBIX
CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHEM

- YMETh IUIaHUPOBATH U BBIMOJIHATH XUMHUUYECKHI 3KCIEPUMEHT (MPEBpALICHUSI OPraHUYECKUX
BEIIIECTB TPHU HArPEBaHUM, TOJIYYCHHE OTUJICHA W H3yYE€HHE €ro CBOWCTB, KauyeCTBEHHBIC
pEaKIuu Ha albJeru/bl, KpaxMmall, yKCYCHYIO KHUCIIOTY; J€HaTypalus OelKOB MpU HarpeBaHUH,
[IBETHBIE PEAKIIMU OEJIKOB; MPOBOAUTH PEAKIIMH MOHHOTO OOMEHA, ONPEIENSITh CPeay BOIHBIX
pacTBOpPOB, KaueCTBEHHBbIC PEAKIMH Ha CyibdaT-, KapOOHAT- W XJIOPUI-aHHOHBI, HA KATHOH
aMMOHHUS;, pelIaTh SKCIEpUMEHTaNbHbIe 3a7auu mo TeMaM "Metamnel" u "Hemeramnsr") B
COOTBETCTBUU C TMpaBWIAMU TEXHUKH OE30MacHOCTH TpH OOpaIllleHMH C BEIIECTBAMHU H
1abopaTOpHBIM 000PY/IOBAaHUEM; TPENCTABIATh PE3ylIbTaThl XHMHUYECKOTO DJKCIEPUMEHTa B
dbopMe 3amucu ypaBHEHHI COOTBETCTBYIOIIUX PeaKIHii M (GOPMYIUPOBATh BBIBOABI Ha OCHOBE
ITUX PE3yIbTATOB

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

- YMeTh COONI0aTh MPaBHUIIA YKOJOTHUECKU 11eTIecO00pa3HOro MOBENCHUSI B OBITY U TPYIOBOMA
JEATETLHOCTH B IENSAX COXPAHEHHUS CBOETO 370POBbsI U OKPYXKAIOIIEH TMPUPOTHON Cpebl;
YUYHUTHIBATh OMACHOCTh BO3JIEUCTBHUS HA KMBbIE OPTraHU3MbI OINPEJCICHHBIX BEIIECTB, TOHUMAs
CMBICJT TTOKA3aTeNs MPEIeTbHOM T0MYCTUMOW KOHIEHTPAIINH.

6




YYPEXIOEHME BbICIIET'O OBPA30OBAHVIA

TYPU3SMA U1 CEPBUCA»

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJI)KETHOE ObPA3OBATEJIbHOE CMK

PIYTUC

Aucm 7

2. CTPYKTYPA U COAEP)KAHUE OBIHEOBPA3OBATEJIBHOﬁ JUCIHHUITINHBI
2.1. O0beM QMCHUIIMHBI U BUAbI Y4eOHO# padoThI

Bua yueOHoii padoThI

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 46
B T.4.

OcHOBHOe coep:KaHue 40
BT. 4..

TeopeTudeckoe o0ydeHue 23
MPAKTUYECKHUE 3aHITUS 17
71a00paTOPHBIE 3aHATHS 6
IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 6
MPUKJIAJTHOI0 MOIYJIfA)

BT. U.:

TEOpeTHYecKoe 00yueHne 2
MPAKTUYECKHUE 3aHITUS 4

ITpomexyTounas arrectamus (uddepeHInpOBaHHBIN 3a4eT)

2 cemecTp
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TYPU3SMA U CEPBUCA»
Aucm 8

2.2. TemaTn4ecKkui IJIaH 1 coaecpikaHe NUCHUIJIUHDBI

HaumenoBanue Conep:xkanue y4eOHOro MaTepuaia (0OCHOBHOE M NMPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O6bem yacos |[Popmupyembie
pa3aesioB U TeM JIa00paTOPHBIE U MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOTYJIb KOMMETEHIHH
1 2 3 4
Pa3nen 1. Teopernueckue 0CHOBBI XUMUM 14,5/75
Tema 1.1. Cojaep:xkaHue yueOHOro MaTepuaJa 2/1 OK 01
OcHOBHBIE ~ XMMHYECKHE | XUMHYECKUH dJIeMEHT. AToM. Snapo aroma, W30TONBL.  JJIEKTPOHHAs  000JOYKA. 1
MOHSTUS u 3aKOHBI, | DHEPreTHYECKUE YPOBHHU, TMOAYyPOBHH. ATOMHBIC OpOWTanu, s-, P-, O- 3JIeMEHTHI.
CTpPOCHHE aToMOB | OcOOEHHOCTH pacHpeeNieH!s] AJIEKTPOHOB MO OpOMTalsiM B aToMax 3JEMEHTOB MEpPBBIX
XUMHYECKHX AJIEMEHTOB YeThIPEX NEPUOI0B. DICKTPOHHAs KOHPUTypalus aToMoB. OCHOBHBIE XUMUYECKHE 3aKOHBI
IIpakTHYecKkne 3aHATHS 1
[Ipaktuueckas pabora Nel. «OcHOBHbBIE KOJUYECTBEHHBIEC 3aKOHBI B XUMHH M PACUETHI 110 1
YPaBHEHUSAM XUMHUECKUX PEAKIIUI».
OTHOCUTENBHBIC aTOMHASI U MOJICKYJIsIpHast Macchl. MomspHas macca. KonudecTBo BemecTna.
MaccoBast fmonsi BemiecTBa. 3akoH ABoraapo. MossipHblii 00beM Ta3oB. OTHOcUTENIbHAs
IJOTHOCTh Ta3oB. PacueTel MO ypaBHEHUSM XUMHUYECKUX PEAKIUNA C HUCIOJIb30BAaHUEM
MacCOBOM JIOJIH BEIIeCTBa, 00beMa (HOpMabHbBIE YCIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA
Tema 1.2. Coaepixanue yueOHOro MaTepuaJa 2/1 OK 01
[lepuognueckuii 3akoH M | [lepuoanueckas cucrema xummudeckux snemeHToB .M. MenzaeneeBa. CBsizb MepUOANYECKOTO 1
Ilepuonuueckas cucreMa | 3akoHa W [lepHOIMYECKON CUCTEMBl XHMHUYECKHUX JJIEMEHTOB C COBPEMEHHOW Teopuei
XUMHUYECKUX  DJIEMEHTOB | CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHMS CBOMCTB XMMHYECKHUX DJIEMEHTOB,
JA. H. MenpgeneeBa, uX | 00pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIISCTB IO TpymmaM U nepuoaam llepuoamueckoit
CBA3b C  COBPEMEHHOH | CUCTEMbl. 3HAYCHHE MEePHOJUYECKOTO0 3aKOHA W CHUCTEMbl XHMHUYECKUX 3neMeHToB J[.W.
TEOpUEHN CTPOCHMS aTOMOB | MeH ielieeBa B Pa3BUTHH HAYKH.
TpakTHYecKne 3aHsATHSI 1
[TpakTuueckas padora Ne2. «M3yueHue nepuoandeckux 3aKOHOMEPHOCTEN U UX B3aUMOCBSI3H 1

CO CTPOEHHUEM ATOMOBY.

Ilepnoanueckas cucreMa xumudeckux 31uemMeHToB [I.M1. Menneneesa. CBsA3b NEPUOANUECKOTO
3akoHa M [leproguyeckoil CHCTEMBI XUMHUYECKHX JJIEMEHTOB C COBPEMEHHON TeOopHuel
CTPOEHHMS] aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMsI CBOMCTB XUMHYECKHX DIIEMEHTOB,
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0o0pa3yeMbIX MMHU MPOCTBIX M CIOXKHBIX BEIECTB IO rpymnam u nepuoxaam Ilepuonnyeckoit
CUCTEMbI. 3HAYEHHME IEPUOJUYECKOIO 3aKOHA W CUCTEMBl XMMMUYECKHX 3jeMeHToB J[.U.
Menpeneesa B pa3BUTHH HAyKH.

YcTaHOBIEHUE CBA3U MEXAY CTPOCHHEM ATOMOB XMMHUYECKHMX 3JIEMEHTOB U IEPUOJUYECKAM
U3MEHEHHEM CBOWCTB XHMHUYECKMX DJJIEMEHTOB W MX COCAMHEHHH B COOTBETCTBUU C
nonoxenneM  llepuonmueckoit  cucremsl.  PemieHne  npakTHKO-OPUEHTHUPOBAHHBIX
TEOPETUYECKUX 3a/laHUil Ha XapaKTepu3alUI0 XUMHUYECKUX 3JeMEeHTOB «Metamundyeckue /
HEMETAJUIMYECKUE CBOMCTBA XMMHUYECKHX JJIEMEHTOB B COOTBETCTBUU C HX JJIEKTPOHHBIM
CTPOCHMEM M IIOJOKEHUEM B IIEPUOJUYECKONH CHCTEME XMMHMUYECKHX 3yeMeHToB JI.H.
Menpeneesay

Tema 1.3. Conepskanne y4e6HOro MaTepuasa 2/1 OK 01
Crpoenue BCHICCTBA | CrpoecHKe BemiecTBa. XMMHYECKAst CBsSI3b. BHIbI XMMUYECKOM CBS3U (KOBAJICHTHAS HEMOJISIPHAsT
W NpUPOJid  XUMHYECKOH |y ronspHasi, HOHHAS, METAIUTHYECKas). MeXaHH3Mbl 0OPA30BAHMS KOBAJICHTHON XHMHUYECKOIR
CBA3H. MHuoroobpasue |cpgsy (oOOMEHHBIE W  JIOHOPHO-aKIENTOPHBIM). BomopomHas cBsa3b.  BalleHTHOCTS. 1
BCIICCTB DnekTpooTpuIaTeibHOCTh. CTereHb OKucIeHusl. MIOHbI: KATHOHBI M aHHOHBI
IIpakTnyeckne 3aHATHSA 1
[Tpaktryeckas padora Ne3. «CTpoeHue BelecTBa U NpUpoia XUMUYECKOH CBA3H.
JleMoHcTpanys Mojened KpUCTAJUIMYECKUX PElIeTOK: MOHHOW (XJIOpUJ HaTpHsi), aTOMHOU
(rpacdut U anmas), MOJIEKYISAPHOMN (YIJIEKHCIBIN Ta3, HOJ), MEeTAJUIMYeCKON (HaTpuid, MarHui, 1
Menb). Pemenne nmpakTHYecKux 3aJaHuil Ha COCTaBJICHUE AJIEKTPOHHO-TpadudecKux (hopmyi
snemeHToB 1—4 nepuoon
Tema 1.4. Conepskanue y4eGHOro MaTepuasia 2/1 OK 01
Knaccngukars, Knaccudukanus HeopraHuyeckux BemlecTB. HoMeHkIaTypa HEOpraHMYECKHX BEIIECTB
1 HOMCHKJIATYPA |(okcuapl, TMAPOKCHIBI, KUCIOTHI, COJK). BelecTBa MOICKYISPHOIO U HEMOJICKYJISIPHOTO
HCOPraHMHYCCKUX BCINCCTB | crpoeHMsl. ArperatHbie COCTOSIHUS BeliecTBa. Kpucraminueckue ¥ amMop(dHbIE BELIECTBA. 1
3aKOH TIOCTOSHCTBA COCTaBa BELIECTBA. THUIBI KPUCTAIIMYECKUX pELIETOK (aTOMHas,
MOJICKYJISIpHAsl, HWOHHAs, METaUIn4YecKas). 3aBHCHMOCTh CBOMCTBAa BENIECTB OT THIA
KPUCTAIUIMYECKON PEIIETKH
IIpakTnyeckune 3aHATHSA 1
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[TpakTrueckas padota Ned4. «HoMmeHKIaTypa HEOPraHUIECKUX BEIIECTBY.

Pemenne mnpakTHUECKUX 3alaHUN MO KIACCUPUKAIMK, HOMCHKIATYpE H XHUMHUYECKUM
(dbopMyliaM HEOpPraHWYECKUX BELIECTB Pa3IMUYHBIX KJIaccOB (yrapHbId Ta3, YIJIEKUCIHBIN ras,
aMMHUaK, ralieHasi u3BeCTb, HeTalleHas U3BECTh, MUThEBAsl COJIa U JPYTUX): Ha3BaHUS BEILECTB
o mexayHaponHoi (MIOITAK) wnm TpuBHaJIbHONW HOMEHKIIATYpE M COCTaBJICHHUE (OPMYJIbI
XUMUYECKUX BEIIECTB, OMpEeIeHUE MPUHAUISKHOCTH K Kiaccy. [louck wHbopmamuu 1o
HA3BaHMSIM, HICHTU(UKATOPAM, CTPYKTYPHBIM (opMysiaM. AHATU3 XUMUYECKOW HH(POpMAIHH,
MOJIy9aeMO W3 Pa3HBIX HCTOYHHKOB (CPEACTB MAaccOBOM HH(popMmanuu, cetb WHTEpHET U

JApyrHe)

Tema 1.5.
Turmsl
peaKun

XUMHNYCCKUX

Conep:xanue yueOHOro MaTepuaJa

1/-

Xumunyeckass peakuus. Kiaccupukanus XMMHUYECKUX pEaKIM B HEOPraHUYECKOH W
OpPraHMYECKOM XMMMH. 3aKOHBI COXPAHEHMS MacChl BEILECTBA, COXPAHEHUS M IPEBpAILCHUs
SHEPruu IpU  XUMHYECKUX  peakuusx. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE  PEAKIUU
(YpaBHEHUS OKHCICHUSI-BOCCTAaHOBJICHUS, CTEIIEHb OKUCIIEHUS, OKMCIUTEIb U BOCCTAHOBUTEIIb,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMM B IPUPOJE, IMPOU3BOACTBEHHBIX IIPOLECCAX H
)KU3HEIeSITEIbHOCTH OPTaHU3MOB)

OK 01

Tema 1.6.
CxopocTh
peaKuui.
paBHOBeEcCHE

XUMHNUYCCKHUX
XHUMHYECKOE

Conep:xaHue y4eGHOro MaTepuaJsia

2/1

CKopocTh peakluu, €€ 3aBUCHMOCTb OT pa3jiMYHbIX (AKTOPOB: MPHUPOJbI pPEearupyromIux
BEILECTB, KOHIICHTPALIMA PEarupyrollux BELIECTB, TEMIIEPATypbl U IUIOLIAAU PEAKLMOHHOU
MOBEPXHOCTHU. TerioBbie 3PPEeKThl XUMUUECKUX PEaKIUii: 3K30- U SHAOTEPMUUYECKUE PEaKIUH.
OOpatuMble peakuuu. XuMHYeckoe paBHOBecHe. DaKTOpbI, BIUSIOINIMNE HAa COCTOSHHE
XUMHUYECKOTO paBHOBECHs (KOHILIEHTpAlMsl PEeareHTOB WJIM MNPOAYKTOB PEAKIUH, JaBJICHUE,
temneparypa). [lpunnun Jle [latense

IMpakTuyeckue 3aHATHSA

[IpakTnueckast pabora NeS5. «BnusiHue paznuuHbIX (AKTOPOB HAa CKOPOCTh XUMHYECKON
peakumn».

Pemenne npakTHKO-OPUEHTUPOBAHHBIX 33JaHUN Ha aHauu3 (AKTOPOB, BIUSIOUMX Ha
U3MEHEHHUE CKOPOCTH XMUMUYECKOW PEAKIMH. 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEaKIMK OT
IIPUCYTCTBHUSL KATaaM3aTOpa Ha NIPHMEpPE PAIOKEHHs INEPOKCHUAA BOJOPOJA € IOMOIIBIO

OK 01

10
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TUOKCHJIa MapraHila W Karaja3pl. PerneHne NpakTHKO-OPUEHTUPOBAHHBIX 33JaHUN Ha
npuMenenue npuHiuna Jle-lllarense st HaxoXAEHUST HAMPABICHUS] CMEILECHUS PaBHOBECHUS
XUMHUYECKON peakuuu U aHaiu3 (aKTOpOB, BIMSIONIMX HA CMELICHHE XUMHYECKOIrO
paBHOBECHSI

Tema 1.7. Coaep:xkanue y4e0HOro MaTepuaia 3,5/2,5
PactBopel, TCOPHUA |PacTBOpBl. Buabl pacTBOPOB IO COACPIKAHHIO PACTBOPEHHOrO BEIISCTBA. PacTBOPHMOCTD. OK 01
3JIEKTPOIUTHICCKOM [lonsitue o AucHepcHbIX cuctemax. McTuHHBIE M KOJUIOMAHBIE pacTBOpPbI. MaccoBas moiis OK 07
JMCCONMANMY M HOHHBIH |peecrBa B pacrope. Ilomstme o BojopogHoMm —mokasarene (pH)  pacreopa. 1
oOMeH Onekrponutnyeckas auccoruarys. CWIBHBIE W CIa0bIe AJICKTPOJIUTHI, HEIICKTPOIUTHL

Peakiiun noHHOTO OOMEHa

JlaGopaTopHble 3aHATHUS 2,5

JIaGoparopnas padota Nel «I[IpuroroBieHue pacTBOpPOB».

[TpuroroBiieHre paCTBOPOB 33JaHHON MacCOBOM JI0JICH paCTBOPEHHOTO BEILIECTBA, TPOBEACHUE

peaknuii WOHHOTO OOMEHa, ONpeNeiCHHEe CpeAabl PACTBOPOB BEIIECTB C  TOMOIIBIO 5

YHHUBEPCATBHOTO MHAMKATOpa (KWCHas, HeUTpanbHas, IielouyHas). 3aJaHusi Ha COCTaBJICHHE

WOHHBIX PEaKINi. PernieHne mpakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJIaHUi HA PaCTBOPHI,

HCIOJIb3yeMbIe B OBITOBOM U MPOU3BOJCTBEHHON JESITENLHOCTH YEeIOBEKa
KonTpoabnasi pa6ora 1 |CrpoeHue BenlecTBa U XMMHUECKHE peakiuu (1o pazaeny 1) 0,5
Pa3nen 2. Heoprannuyeckasi Xumust 8/4
Tema 2.1. Conepskanne y4e6HOro MaTepuasa 45/1,5
(DH%HKO'XHMH%CKHG Mertamnel. [lomokenue wmetawioB B Ilepnoandeckoil cUCTeMe XHMHUYECKHX JJIEMEHTOB. OK 01
CBOMCTBA HCOPTAaHUHUCCKUX |()cOOCHHOCTH CTPOCHUSI DICKTPOHHBIX 000JI0YeK aToMoB MertauioB. OOmme ¢usnyeckue
BCILCCTB cBoiictBa MeTauioB. CIUIaBbl METANIOB. DJICKTPOXMMHUYCCKHH P HAMPSHKCHUI METaJIOB. 1

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX METAJUIOB (HATPHMA, Kaluii, KaIbIIWii, MATHUH, aTFOMUHUM,

IIUHK, XpPOM, >eJle30, MeIb) U WX coeauHeHuid. OOIMe CrocoObl TMOMYYEHUS METalIOB.

[IpMeHeHrne METaIIJIOB B OBITY M TEXHUKE

Hemeramnel. Tlonoxkenne HemetauioB B Ileproawdeckodt crcTeMe XHMHYECKUX JJICMCHTOB 1

I[I/I MenpaeneeBa u 0COOEHHOCTH CTPOCHUSA aTOMOB. dusznueckrue CBOMCTBA HEMETAIIOB.

11
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AnoTponus HEMETaJUIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa u yriepona). XuMHUUeCKHe
CBOWCTBA M MPUMCHCHHE BAKHEHIIMX HEMETAUIOB (TaJOreHOB, cephl, a3oTa, (ocdopa,
yriaepoga M KpPEeMHHUsI) M HMX COEIUHEHUH (OKCHIOB, KHCIOPOJACOAEPKAIIUX KHUCIIOT,
BOJIOPOAHBIX coenHeHMi). [I[puMeHeHrne BaXKHEUIIINX HEMETAJIOB U UX COCIMHEHUN

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPTaHUYCCKUX BCUICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCJIOT, coJiell u I[p) I'eneTnueckas cBS3b HCOPIraHNMYCCKUX BCHICCTB, IMPHUHAIICKAIIUX K
Pa3iIMiIHBIM KJIaCCaM. 3aKOHOMepHOCTI/I B U3MCHCHHUH CBOMCTB IMPOCTBIX BEUICCTB, BOAOPOAHBIX
CO@HHHGHHﬁ, BBICHIHUX OKCHUIAOB U THAPOKCHUI0OB

IlpakTH4yeckue 3aHATUSA

1,5

[IpakTuueckas padora Ne6. «PU3NKO-XUMHUYECKUE CBOWCTBA HEOPIAaHUYECKUX BEIIECTBY.
CocraBiieHHE YpaBHEHMH XUMMUYECKMX PpEaKLHMH C yd4acTHEM IIPOCTBIX U  CIOYKHBIX
HEOPraHWYECKUX BEUICCTB: METAJJIOB M HEMETAJIOB; OKCHIOB METaJUIOB, HEMETAIUIOB H
aM(OTEPHBIX 3JIEMEHTOB; HEOPIraHUYECKUX KUCIIOT, OCHOBAaHUN M aM(OTEpPHBIX TMAPOKCUIIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérhl Macchl BemiecTBa MM 00bEMA Ia30B MO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
i o0BEMY OJHOTO U3 YYacTBYIOIIMX B pEaKIMM BEIIECTB, pacdy€Tbl Macchl (00bEMA,
KOJINYECTBa BEIIECTBA) MPOIYKTOB PEAKIIMHU, €CIIU OJJHO U3 BELIECTB UMeeT npumecu. Perenne
MIPaKTUKO-OPUEHTHPOBAHHBIX 3aJaHUIl Ha CBOWCTBA, COCTaB, IOJIydeHHE M Oe30macHoe
UCMOJIb30BAHNE BAKHEHIINX HEOPraHWYECKMX BEIIECTB B OBITY M NpoQecCHOHATbHON
JESITEIbHOCTH YEJIOBEKA

1,5

Tema 2.2.
Wnentuduxanus
HEOPTraHUYECKUX BEIECTB

Conep:xaHue y4eGHOro MaTepuaJsia

3,5/2,5

Nnentudukanus HEOpraHMueCKNX BEIIECTB

1

JlabopaTopHble 3aHATHSA

2

JlabopaTtopHas pabota Ne2 «nenTudukaiys HeOpraHMIECKUX BEIIECTBY.

Pemenne sxcneprMeHTANBHBIX 337a4 110 XMMHUYECKUM CBOMCTBAM METAJJIOB U HEMETAIJIOB, IO
pacro3HaBaHUIO W TOJYYCHUIO COCTUHEHWH METalIoOB M HEMETAUIOB (B3aUMOJICHCTBHE
THIPOKCH/IAa aTIOMUHUS C PACTBOpPaMH KUCJIOT U mienouelt,). Maentudukamnmst HeopraHu4eckux
BCIIIECCTB C HCIIOJIB30BAHUEM HUX (bl/ISI/IKO-XI/IMI/I‘-IeCKI/IX CBOﬁCTB, XapaKTEPHBIX KAaUYCCTBCHHBIX
peaknuii. KagecTBeHHble peakuuu Ha cynb(dar-, KapOOHAT- ¥ XJOPUA-aHUOHBI, HA KATHOHBI

OK 01

12
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METAJIJIOB 1 KATUOH aMMOHMUA

KonTpoJsbHas padora 2

CBolicTBa HEOPraHUYECKUX BELIECTB (I10 paszeiy 2)

0,5

Pa3znea 3. Teoperuueckue

OCHOBBI opra}mqeacoﬁ XHUMHUH

2/1

Tema 3.1.
Kiaccudukanms,
CTPOCHHE U HOMEHKJIaTypa
OpTraHU4YC€CKUX BCIICCTB

Conep:kanue y4yeOHOro MaTepuasa

2/1

IIpenmer opranndeckoil Xumuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B I1OJIyY€HUH HOBBIX
BEUIECTB M MarepuasioB. Teopus cTpoeHus opraHuueckux coeauHeHuid A.M. byrtneposa, eé
OCHOBHbIE MOJIO)KeHUs. CTpyKTypHbIE (OPMYJIBI OpraHUYECKHX BelecTB. I'omosorus,
n3oMepust. XUMUYeCKasi CBSI3b B OPraHMUECKUX COCUHEHUSIX: KpaTHbIE CBSA3H, G- U TM-CBS3HU.
IIpencraBnenue o kiaccu(UKaluMu OpraHMYecKUX BemlecTB. HoMeHKknaTypa opraHm4eckux
COEMHEHUI (CUCTEMAaTUYyeCKas) M TPUBHAIbHbIE HA3BaHMs Ba)KHEHIIMX MpPEJCTaBUTENEH
KJIACCOB OPraHMYECKUX BEIIECTB

IlpakTH4yeckue 3aHATUSA

[IpakTuueckas padora Ne7. «HomeHknaTypa opraHM4eCKUX BEIECTBY.

O3HakomJieHHEe ¢ o00pa3lamMl OpraHMYeCKHMX BEIIECTB M MaTepuajaMM Ha WX OCHOBE,
MOJIETMPOBAHUE  MOJIEKYJl  OpPraHMYeCKHMX  BEIIeCTB, HaOJIOJEHHWE U  ONMCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALCHUIO OPraHMYECKUX BEIIECTB MPU HarpeBaHUU
(nnaBneHue, o0yrivBaHue U ropenue). CocTaBieHHUE MONHBIX M COKPALIEHHBIX CTPYKTYPHBIX
(GopMya OpraHMYeCKHX BEIIECTB OTIENBHBIX KIAcCOB, HCMONb3Yysd WX Ha3BaHUSA IO
CUCTEMAaTUYECKOM M TpPUBHAIBLHOM HOMEHKIAType (3TWUJIEH, alleTWJieH, TIULEepuH, (eHo,
dbopmanpaeru, yKCycHasi KUCJIoTa, MUIUH). PacueTsl mpocteieid GpopMyibl OpraHu4ecKoi
MOJICKYJIBI, HICXOJISl U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

Pasnen 4. Yraesoaopoast

5/2

Tema 4.1.
YraeBogopoapl M UX
NPUPOJHBIE  HUCTOYHUKHU

Conep:kanue y4eOHOIro MaTepuaa

3/-

[IpenenbHble yrieBoaOpoAbl (1KaHBI): COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psa. MeTtaH u
3TaH: COCTaB, CTPOEHHE, (pu3MUeckre M XHMHUYECKHe CBOWCTBA (peakiuu 3aMeleHus u
TOPEHMSI), TOJYUYEHUE U IPUMEHEHHE.

OK 01

Here,Z[CJ'IBHBIe YTJIICBOAOPOAbI (aJ'II(eHLI, AJIKaAUCHBI, aJ'IKI/IHBI).
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T ®EEPAJIBHOE T'OCYAPCTBEHHOE BIO/IP)KETHOE OBPA30OBATEJIbBHOE CMK
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PryTMC Aucm 14

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI Psii. DTUJIICH U MPOIUJIEH: COCTaB, CTPOCHHE,
¢u3nueckue W XUMHUYECKHUE CBOHCTBa (peakiuwy THUIPUPOBAHHS, TaJOTCHUPOBAHUS,
rupaTalyy, OKUCICHUS U OJMMEpPU3allii) OJyYeHHE U IPUMEHEHHUE.

Anxamuensl: Oyraauen-1,3 u meTwiOyraaues-1,3, XUMHUECKOE CTPOCHHE, CBOMCTBA (pPeaKIus
MOJIMMEpU3aIiK), TPUMEHEHHE (U1 CHHTE3a MPUPOJHOrO M CHHTETHYECKOro Kaydyka Hu
PE3UHBI).

AJIKUHBI: COCTaB U OCOOEGHHOCTH CTPOCHHUSA, TOMOJIOTHUECKHUN psl. AIETHIEH: COCTaB,
XUMHYECKOE CTpOCHHE, (HU3MYEeCKHe M XUMHUYECKHE CBOWCTBA (PEAKIUH THUIPUPOBAHWS,
rajOreHUpPOBaHMsl, THUApATAllMM TOPEHHs), IMOJy4YeHHEe U  NpPUMEHEeHHEe (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO TIAMEHH JJIsl CBAPKH U PE3KU METAJLIOB)

Apomaruueckne yriieBogopozsl (apensl). benszon u tomyoun: cocras, crpoenue, Gpusnueckue u
XMMUYECKHE CBOMCTBA (peaKkiy raJJoreHUPOBAHUS U HUTPOBAHUS ), IOJIYyYEHHUE U IPUMEHEHHE.
TokcuuHOCTh apeHOB (BiMsiHHE OCH30J1a Ha OPraHM3M YelloBeKa). [ eHeTHuecKas CBsI3b MEKILY
YIJI€BOIOPOAAMH, IPUHAUICKAIIUMHI K Pa3IMYHbIM KJIacCaM.

[IpupoaHbIe UICTOYHUKY YTIIeBO0po10B. [IpupoiHblil ra3 u nonytHele HeQTsHBIE ra3el. HedTh
u e€¢ mpoucxoxaeHue. CrnocoObl nmepepabOTKU HE(PTU: MeperoHka, KPeKUHT (TepMHUYECKUH,
KaTaJuTH4eckuil), mnuposnus. IlponykTel mnepepaboTkM HePTH, HX NPUMEHEHHE B
IIPOMBIIIJIEHHOCTH

1 B ObITy. KaMeHHBIN yroib U MPOJYyKTHI €ro nepepaboTKu

Tema 4.2.
DuznKo-xuMHUeCcKue
CBOMCTBA yIJIEBOJOPOAOB

Conep:xaHue y4eOHOro MaTepuaJia

2/2

JlabopaTopHble 3aHATHUSA

JlabopaTtopHas padota Ne3 «CBoiicTBa yriaeBOA0POIOBY.

TpuBuanpHas ¥ MeXAyHapOAHAs HOMEHKJIATYpa, XUMUYECKHE CBONCTBA, CIIOCOOBI MOTyUEHUs
yrieBogopoaoB. IlonyueHne 3THiieHa U U3y4EHUE €ro CBOMCTB. MoaeaupoBaHUE MOJIEKYJ U
XUMHAYECKHUX MPEBPAIICHUI YTiIeBoJ0po0B (Ha mpuMepe 3TaHa, ITUJICHA, alleTHIICHa U JIp.) U
TaJIOT€HOIPOU3BOTHBIX

OK 01
OK 07

Pa3nen 5. Kuciioponocoaep:kamme opranHudeckue coelMHeHUs

3/-

Tema 5.1.

ConeprxaHue y4eGHOro MaTepuaJia

1/-
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OEJTEPAJIBHOE TOCYJAPCTBEHHOE BIO/IXETHOE ObPA3OBATEJIbHOE CMK
YYPEXIOEHNME BbICIIETO OBPA3OBAHIA PIYTUC

«POCCUVCKUM TOCYTAPCTBEHHBIV YHUBEPCUTET

TYPU3SMA U1 CEPBUCA»

Aucm 15

Cnuptel. Genon

[IpenenbHble OMHOATOMHBIC CHUPTHI (METAHOA W OTAHOJN). CTpPOCHUE, (GHU3UYSCKHE U
XUMHYECKHE CBOWMCTBA (pEaKIMU ¢ aKTUBHBIMH METAJJIaMH, TaJOTr€HOBOJOPOIaMH, TOPEHUE),
npuMeHenue. Bogopoaubie cBsA3M MeXIy MosieKyiaamu cnupToB. dusmonoruueckoe AeiicTBue
METaHOJIa U 3TaHOJIa Ha OpPraHU3M YeJIOBEKa.

MHOroaToMHbI€ CIIUPTHI (STHICHITIUKOIb M TIIHIEPUH): CTPOCHUE, (PU3NIESCKUE U XUMHUYCCKHE
CBOWMCTBAa (B3aMMOJCWCTBHE CO WICIIOYHBIMH METa/UlaMH, KA4YeCTBCHHAs pEaKIUs Ha
MHOT0aTOMHBIE cupThl). Ou3nonornyeckoe AeicTBUE Ha OpraHU3M uejoBeka. [Ipumenenue
TIIALEPUHA U ATHJICHTIIUKOJISL.

®enon. CtpoeHue MoOJIEKynbl, (U3NYECKHEe M XUMHUYECKHE CBOMCTBa (peHona. TOKCHYHOCTH
¢denona, ero puznonornyeckoe neiicTBHE Ha OpraHnu3M 4enoBeka. [lpumenenue gpenomna

OK 01
OK 07

Tema 5.2.
ANLOETuan.

KapOoHOBBIE KHCITOTEHI.

CrnosxHble 3upsl

Coaep:xanue yueOHOro MaTepuaJia

1/-

Anbreruiipl ¥ KeToHbl ((hopMasIbJeruj, aueTaabAeru]l, aleToH): CTpOeHHe, (U3NYecKue U
XUMHUYECKHE CBOWCTBA (pEaklUU OKUCIEHHMS U BOCCTAHOBJICHMS, KaUECTBEHHbIE PEaKIUM),
IIOJIyYE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE NpEJENbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbHHAss M YKCYCHas KHUCIJIOTBI):
CTpoeHue, (U3MUeCKue M XUMHUYECKHe CBoWcTBa (0oOLIMe CBOMCTBA KHCIOT, peaKLus
sTepudukanyu), MonydeHne U npuMmeHeHue. CreapuHOBas U OJIEMHOBAs KHCIOTHI Kak
MIPEJCTAaBUTENIN BBICIIMX KapOOHOBBIX KUCJIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIEE IEHCTBUE.

CroxHble 3(hUpbl KaK TPOU3BOIHbIE KAPOOHOBBIX KMCIOT. I MAPOIN3 CIOXKHBIX 3¢UpoB. Kupsl.
I'mpponus xupos. [Ipumenenne xupos. buosornueckas posis )KHUPOB

OK 01

Tema 5.3.
Yruesoanl

Conep:xanue yueOHOro MaTepuaJa

1/-

VYraeBoasl: cocTaB, Kiaccuukauus yrieBoAoB (MOHO-, TU- M Tojucaxapuabl). [noko3za —
MPOCTEHIINI MOHOCAaxapu: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (U3HYECKUEe U XMMHYECKUe
CBOWCTBa TJIIOKO3bI (B3aumojeiictBue ¢ ruapokcugoM meau (II), okucineHne aMMuadyHBIM
pactBopoM okcuma cepebpa (I), BoccraHoBiIeHHE, OpOXKEHUE TIIOKO3bI), HAXOXKJICHHE B
pUpoJie, TMPUMEHEHUE TIJIIOKO3bI, OMOJIOTHYEecKas pPOJIb B JKU3HEAEATEIbHOCTH OpraHu3Ma
yenoBeka. orocuntes. pyKkTo3a KaKk U30MEP TITFOKO3bI.

Caxapo3a — IpeICcTaBUTENNb AUCAXapHUI0B, TMAPOJIN3 Caxapo3bl, HAXO0XKJIEHUE B INPUPOAE U

OK 01
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PryTHUC Aucm 16
IIPUMEHCHUC.

[Tonucaxapuapl: Kpaxmall U LEUII0J03a KaK MpUpoAHble noaumepbl. CTpoeHue Kpaxmaia U
LEeJUTI0NO03bl, (PU3MYecKHue M XUMHYECKHE CBOWCTBAa Kpaxmana (TUApONN3, KaueCTBEHHas
peakiys C HOJIOM)

Tema 5.4. Copep:kanue yueGHOro MaTepuasa 3/2 OK 01
QH%HKO_XHMH%CKM DU3MKO-XUMUUYECKHE CBOWCTBA KHCIOPOA0COAEPKAIIUX OPraHUMUECKUX COeNHEHUH 1
CBOMCTBa
KHCIIOpOI0COICPRAIIIIX IpakTHyeckue 3aHATHS 2
OpraHIYeCKUX HpaKTI/I‘leCIfa}I padora Ne8. «HomeHknarypa KHCIOPOAOCOAEPKAIIMX OPraHMYECKUX
COeMHEHMUI COCTUHECHUI.
TpuBuanbHas U MeXIyHapoIHas HOMEHKIATypa, XMMHUYECKHE CBOMCTBA, CIOCOOBI MOTy4ESHUS 1
CIIUPTOB U (PEHOJIOB, KApOOHOBBIX KHCIOT M (QHUPOB, ajbAETHI0B U KeToHOB. CocTaBlieHHE
CXEM peakuui (B TOM YHCIIE MO MPEATI0KESHHBIM IIETIOYKaM MPEBPAICHNUI), XapaKTePU3YIOLIHX
XMMHUYECKHE CBOMCTBA KUCIOPOA0COICPIKAIIMX OPraHUIECKUX COSTMHECHUI
[MpakTrueckas padota Ne9. «XuMuueckne W (U3MUECKHE CBOMCTBA KHUCIOPOAOCOAEPIKAILIIX
OpPraHUYECKUX COCAMHEHHUS.
[lpoBenenne, HaOMIOAEHHE M ONHCAaHWE IEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHUPTOB,
Ka4eCTBCHHBIC PEAKIIMU OJHOATOMHBIX CMHUPTOB (OKucieHue 3taHona okcuaom memu (1)), 1
MHOTOATOMHBIX CITUPTOB (B3aMMOJICUCTBUE riniepruHa ¢ ruapokcuaom meau (1)), anpaernnos
(oxucneHne aMMHa4YHbIM pacTBopoM okcuma cepedpa(l) wu  rumpokcumom wmemm (I,
B3aUMOJICHCTBHE KpaxMaJla C HOJO0M), H3y4E€HHE CBOMCTB PACTBOPa YKCYCHOW KHUCIIOTHI
Pa3nen 6. AzoTcoaep:kaime opranudeckue coelMHeHus1 2/1
Tema 6.1. Coaep:xanue y4eOHOro MaTepuasa 2/1
AMHHB. AMWHBI: METHJIAMHH — TIPOCTEHIINN TPECTaBUTENIh aMUHOB: COCTaB, XHMHUYECKOE CTPOCHUE, OK 01
AMHHOKHCITOTBI. ¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA, HAX0XK/IEHUE B IPUPOJIE.
benxu AMUHOKHCIIOTHI Kak aMm(oTepHbIe OpraHHdYecKhe coequHeHUs. Dunveckne W XUMHUYECKHE 1

CBOMCTBa aMUHOKHUCIOT (Ha TpUMepe TIIHIKHA). buonormdeckoe 3HaAYeHHE AMHHOKHCIOT.
Ilenrtnael.
benku xak mpupopaneie nmonuMepsl. [lepBuyHas, BTOpUYHAs W TPETUYHAs CTPYKTypa OENKOB.
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XuMHYECKHE CBOMCTBA OEJIKOB: TUAPOJIN3, A€HATypalusd, KaHECTBCHHBIC PCAKIIMHU Ha Oenku

IIpakTuyeckue 3aHATHSA 1
[IpakTrueckas padota Nel(. «CBoicTBa a30TOCOIEPIKAIMNUX OPTAaHUYECKUX COCTUHECHUI.
du3ndyeckue M XHMHYECKHE CBOIMCTBA aMUHOB (pEaknMH C KHUCJIOTAMH M TOPCHHUS) U 1
aMUHOKHCIIOT (Ha mpuMepe TauiuHa). Habaroaenue u onrcanyue 1eMOHCTPAIIMOHHBIX OIMBITOB:
JeHaTypanus OCIKOB MPU HarPEBAaHHUH, IIBETHBIC PEaKIINU OEIIKOB
Pa3nes 7. BbicokoMOJIeKYJISIPHbIE COeIMHEHUSI 2,5/1,5
Tema 7.1. Conep:kanue y4eGHOro MaTepuaia 2,5/1,5
ILacTMacceL. [Inacrmaccel. Kayuyku. Bonokna 1
Kayuyku. Bonokna
IIpakTnyeckue 3aHATHSA 1
[Ipaktnyeckas pabora Nell. «CuHTe3, aHanmu3 W KiaccH(UKanus BBICOKOMOJEKYISIPHBIX OK 01
COCTUHEHUN)
OCHOBHBIE TIOHSTHSI XHMHHU BBICOKOMOJICKYJSIDHBIX COCJIMHCHUN: MOHOMEp, IOJHMED,
CTPYKTYpHOE 3BEHO, CTEMEHb MOJMMEpPHU3allUU, CPEAHssI MOJIeKyispHas macca. OCHOBHbBIE
METOBI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COSIMHEHUH — IMTOJIMMEPU3aLUs M TOJTUKOHICHCAITHSI. 1
O3zHakoMJieHHE ¢ 00pa3laMu MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yyKOB:
TUTacTMAcChl (TIONMATHIICH, TIOJHUIIPOITMIICH, MTOJTUBHHIIIXIIOPH/I, TOIUCTUPOI); HATYPAITBHBIA U
CUHTETHYECKHE Kayuyyku (OyTaaueHOBBIH, XJIOPOINPEHOBBI M HW30MPEHOBBIN); BOJOKHA
(HaTypasibHBIE (XJIOMOK, INEPCTh, IIENK), MCKYCCTBEHHBIC (allETaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYECKHE (KAlPOH M JIABCaH)
KonTpoabHnas padora3 |CTpyKTypa U CBOMCTBA OpPraHMYECKHX BEIIecTB (110 pasjaenam 3-7) 0,5
IIpodeccnonanbHO OPHEHTHPOBAHHOE CO/IePKAHHUE 6/4
Pa3nena 8. Xumusi B ObITY M IPOU3BOACTBEHHOI JeSITEILHOCTH YeJIOBEKA 6/4
Tema 8.1. Coaep:xaHue yueOHOro MaTepuasa 6/4
XWAMHYECKHE TEXHOJOTHH |[[papiia SKOIOTHYECKH IeTeCO0OPA3HOr0 TOBEICHHS B OBITY M TPYIOBOH JIEATEIBHOCTH B OK 01
B TIOBCETHEBHOM |[1efqx  COXpAHEHMS CBOErO 3IOpPOBbS M OKPYKAIOMIEHl MPHPOXHONW CPElbl, OIACHOCTB 2 OK 07
u PO eCCHOHATLHOM BO3JICMCTBUS HAa OKUBBIE OPraHW3Mbl OPraHMYECKUX BEHIECTB OTACJIbHBIX KJIACCOB
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DEJEPAJIBHOE TOCYOAPCTBEHHOE BHO/I’)KETHOE OBPA3OBATEJIbHOE CMK
R YLIPE%():IEHV[E BBICIIIETO OBPABQBAHVI?I PITYTUC
«POCCUNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
Aucm 18

JCATCIIBHOCTH YCJIIOBCKA

(YyrneBomopobl, CHOUPTHI, (EHOJBI, XJIOPOPraHWYEeCKHe MPOU3BOAHBIC, AIbJIETHIbI U Jp.),
[OKa3arelib MPEAEIbHO TOIMYCTUMOW KOHLIEHTPALMU U €r0 UCI0JIb30BAHUE.

Ponp xumuum B oOecriedeHHHM 3KOJOTHYECKOW, IHEPreTMYecKOl M MHINeBOH 0e30MacHOCTH,
pPa3BUTUU  MEIUIIMHBI, CO3JlaHMM HOBBIX MaTepuajgoB (B 3aBUCUMOCTH OT BHUJA
npodeccuoHanbHOM  1€ATEIbHOCTH), HOBBIX HMCTOYHHMKOB DSHEpPruu (ajibTepHATHUBHBIC
UCTOYHUKU dHepruu). [loHATHE O Hay4YHBIX METOAAaX IMO3HAHUS BEIIECTB U XUMHYECKHUX
peakuuii. IlpencraBienuss o0 oOMUX HAYYHBIX MPUHLUIAX TPOMBIIUIEHHOTO MOJIy4YeHUs
BOKHEUIIIMX BEUIECTB (Ha MpUMepax MPOU3BOICTBA AMMHAaKa, CEPHOM KUCIIOThI, METAHOJIA).
XuMuss U 370pOBbE UEJIOBEKa: IMpaBuia O€30MacHOr0 MCIHOJIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, OBITOBOM XMMUU B ITOBCETHEBHON KU3HU

HpaKanecmle 3aHATHUSA

[Ipaktuyeckas padora Nel2. «I[IpuMeHEeHHE XUMHUYECKHX BEHICCTB M TEXHOJIOTUH C y4eTOM
Oymymiei mpodecCHOHATBHON AEITETLHOCTI.

Pemienne Keiic-3amad Mo TeMaM: IHILNEBBIC MPOIYKThI, OCHOBBI PAlMOHAIBLHOTO IMUTAHUS,
Ba)KHEUIIIHE CTPOUTCIIBHBIC W KOHCTPYKIMOHHBIC MaTCpUalbl, CEJILCKOXO3SIMCTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKIJIO, K€paMUKa, MaTepHalbl JUIsl DJICKTPOHHKH, HAHOMATEPUAIIbI,
TCKCTUJIbHBIC BOJIOKHA, HWCTOYHUKHW OHCPTHUHU, OPTraHUYCCKUC W MHUHCPAJIbHBIC YI[O6peHI/I${,
JICKApCTBEHHBIC U KOCMETUYECCKHE TIPETapaThl, OBITOBAS XUMUSI, MATEPUAITBI U3 HCKYCCTBEHHBIX
1 CUHTCTHYCCKHUX BOJIOKOH.

3ammra: [lpeacraBieHue pe3ynbTaTOB peElICHUs Keic-3amad B (GopMe MHHHU-IOKIIana
(TormycKaeTcst UCIOIb30BaHue rpad)UIeCKUX U MPE3CHTAIIMOHHBIX MaTePHAIOB)

Bcero

46
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T OEIEPAJIBHOE TOCYJAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIBHOE CMK
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3. MeTonnyeckue yKa3aHusi 10 MPOBeIeHUI0 NPAKTHYECKUX 3aHATHI/J1a00pPaTOPHBIX
pador

[IpakTHueckue 3aHATUS 3aKIIOYAIOTCS B BBIIOJHEHUHM CTYICHTAMH, IOJ PYKOBOJCTBOM
npernojiaBaTessi, KOMIUIEKCAa Yy4YeOHBIX 3aJaHUil HampaBIEHHBIX Ha YCBOGHHE HAy4yHO-
TEOPETUYECKMX OCHOB Y4e€OHOW JUCIUIUIMHBL, NPHOOpETEHUE MPAKTUYECKUX HABBIKOB
OBIIQJICHUSI METOJaMH TPAKTUYECKOH paboOThl € TPUMEHEHHEM COBPEMEHHBIX CpEJICTB
KOMIIBIOTEPHOU TpaduKu, MyIbTUMEANA, KOMMYHHKAIIMOHHBIX TEXHOJIOTUH.

[IpakTuyeckue 3aHATHA CIIOCOOCTBYIOT Oosiee TIIyOOKOMY MOHHMAHHIO TEOPETUYECKOTO
MaTepuana y4eOHOro Kypca, a TakKe pa3BUTHIO, (OPMUPOBAHHMIO U CTAHOBJICHUIO PAa3IUYHBIX
YPOBHEH COCTaBISIOMIMX NPOPECCHOHATBHON KOMIIETEHTHOCTH CTyIeHTOB. Hapsgy ¢
dbopMUpOBaHHEM YMEHHH M HaBBIKOB B IMpollecce NPAKTHUECKUX 3aHATUNH 00001arTcs,
CUCTCMATU3UPYIOTCA, erIyﬁHHIOTC?I u KOHKPCTU3HUPYIOTCA TCOPCTUYCCKUC 3HaHUA,
BbIpa0aThIBAETCS CIOCOOHOCTh M TOTOBHOCTH HCIIOJB30BAaTh JTH HABBIKM Ha MPaKTUKE,
Pa3sBUBAIOTCA MHTCIIJICKTYaJIbHBIC YMCHUA.

[TpakTideckue 3aHATUS MPOBOIATCS B (GopMe MPaKTUYECKHMX pabdoT H J1abOopaTOPHBIX
pabor

3.1. TemaTHKa U coaepKaHUE MPAKTUYCCKUX 3aHATHI/Ta00PATOPHBIX padboT

[IpakTuueckas pabora Nel.

Tema 1.1.0cHOBHBIE XMMHUYECKUE IMOHITHS U 3aKOHBI, CTPOEHHE ATOMOB XMUMHUYECKHUX
3JIEMEHTOB

Copnepxanue: «OCHOBHBIE KOJMYECTBEHHbIE 3aKOHbl B XUMUU M pacyeTbl IO
YPaBHEHUSM XUMHYECKHUX PEAKIIHD».

OTHocuTeNnbHBIE aTOMHAs M MoJIeKyJsgpHas Maccel. MomspHas macca. KomudectBo
BellecTBa. MaccoBas J1ofisl  BemiecTBa. 3akoH ABorajapo. MonsdpHbli  00beM  ra3os.
OtHocuTenbHAsT IUIOTHOCTh Ta3oB. PacyeTbl MO ypaBHEHUSIM XHMMHUYECKUX peakUuid ¢
UCIOJIb30BAaHUEM MACCOBOH JI0JIM BellecTBa, 00beMa (HOpMalibHbIE YCIOBHUS) I'a30B, KOJIWYECTBA
BElIECTBA

[IpakTnueckas padora Ne2.

Tema 1.2.1lepuoguueckuii 3akoH u Ilepuoguyeckas cuctemMa XUMHUECKUX 3JIeMEHTOB /1.
N. MenneneeBa, ux CBI3b C COBPEMEHHON TEOPUEN CTPOEHHUS ATOMOB

Conepxanne: «/M3ydyeHHe NEpUOAMYECKUX 3aKOHOMEPHOCTEM M HX B3aUMOCBSI3H CO
CTPOEHUEM ATOMOBY.

[lepuonnueckass cucremMa xumuueckux siemeHtoB .M. Menneneea. CBs3b
MEPUOJNYECKOr0 3aKoHa U llepmoanmyeckor cucTeMbl XMMUYECKUX 3JIEMEHTOB ¢ COBPEMEHHOMU
TEOpHEl CTPOECHMS] aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHsI CBOMCTB XMMHMUYECKHX HJIEMEHTOB,
00pazyeMbIX MMM TPOCTBIX W CIIOKHBIX BEIISCTB IO rpymnmaM U mepuojam llepuomnyeckoi
CHUCTEMBbI. 3HAUYE€HHE IMEPUOJMYECKOr0 3aKOHA W CHUCTEMBbl XUMHUYEeCKHUX »diemeHToB J[.U.
MeneneeBa B pa3BUTHH HAYKH.

YcraHoBiEHUE CBA3M MEXAY CTPOCHHMEM AaTOMOB XUMHMYECKHX DJJIEMEHTOB U
MEPUOJUYECKUM HU3MEHEHHEM CBOMCTB XHWMHYECKHX OJJEMEHTOB M HX COEJUHEHHH B
COOTBETCTBUM C  mojoxeHueM  Ilepuogmueckoil — cucrembl.  PelieHue  mpakTUKO-
OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHU Ha XapaKTePHU3aALUI0 XHUMHUYECKHX HJIEMEHTOB
«MeTamndyeckue / HeMeTaNIMUEeCKUEe CBOMCTBA XMMHYECKHX 3JIEMECHTOB B COOTBETCTBHH C HX
ANEKTPOHHBIM CTPOEHUEM U TOJIOKEHHEM B MEPUOJIMYECKONM CUCTEME XMMHUYECKHUX JIEMEHTOB
JI.11. MenneneeBay

[IpakTuueckas pabora Ne3.
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Tema 1.3.CtpoeHue BemiecTBa U NPUPOa XUMHIECKOU CBsI3U. MHOTroo0Opasue BEIecTB

Copepxanue: «CTpoeHue BEIIECTBA U IPUPOIa XMMUUYECKOH CBS3N».

JleMoHCTpanus Mojielel KpUCTANIMYECKHX pEeHIeTOK: HOHHOM (XJIOpUJ HATpHs),
aTOMHOH (TpaduT U amMma3s), MOJIEKYJSIpHOU (YTJIEKHUCIBIA Ta3, MO0J), METAJUTMUECKON (HaTpui,
MarHuii, Meap). Pemienue mpakTHUecKUX 3aJaHUl Ha COCTaBJICHHE 3JEKTPOHHO-TpapUUeCKUX
dbopmyi antemMeHToB 1—4 meprooB

[TpakTrueckas pabora Ne4.

Tema 1.4.Knaccudukanus 1 HOMEHKIATYpa HEOPraHMYECKUX BEIIECTB

Conepxanue: «HoMeHKIaTypa HEOPraHM4ECKUX BEIIECTBY.

Pemenne mpakTUYecKHX 3aJaHHW MO KiacCH(UKalWy, HOMEHKJIATYpe U XUMHUYECKUM
dbopMynaM HEOpraHMYECKHX BEIIECTB Pa3JIMYHBIX KJIacCOB (yrapHblii ra3, YrieKUCIbIH ras,
aMMHUaK, raiieHas U3BeCTb, HEraleHasi U3BeCTh, IUTHEBAs COJA U JAPYTUX): Ha3BaHUS BELIECTB
no mexayHaponHoit (MKOITAK) wnu TpuBHanbHOM HOMEHKIIAType U COCTaBJIeHHE (HOPMYIIbI
XMMHYECKHX BEIECTB, OINPEICICHNE NPUHAUIKHOCTH K Kkiaccy. [lowck wHpOpMamuu 1o
Ha3BaHUAM, HICHTH(UKATOPAM, CTPYKTYPHBIM (opMyiaaM. AHAIN3 XUMHUUECKOW HH(OpMAIHH,
MOJTy4aeMOM W3 pa3HbIX HCTOYHHMKOB (CPEICTB MaccoBOil uH(oOpmanuu, ceTb MHTepHET u
Apyrue)

[IpakTuueckas padora NoS5.

Tema 1.6.CkopocTh XMMHUECKUX peaKIMi. XUMUUECKOE pABHOBECHE

Copepxanue: «BausiHre pa3aTUYHbIX (PAKTOPOB HA CKOPOCTh XUMUUYECKOU PEAKIIHI.

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX 3a/laHW HAa aHamu3 (HaKTOPOB, BIMSIONIMX HA
M3MEHEHUE CKOPOCTH XMMHYECKON peakluuH. 3aBUCUMOCTh CKOPOCTH XMUMHMUYECKOW PEeaKIuu OT
IPUCYTCTBHUSl KaTajlM3aTopa Ha NpPUMEpPE pasIoKEHUs IEpOoKCHIa BOJAOpPOJAa C IOMOILBIO
JUOKCHJA MapraHiia M KaTajassl. PelmeHne NpakTMKO-OPUEHTUPOBAHHBIX 3aJaHUNA Ha
npuMmeHenue npuHiuna Jle-lllarense s HaXoXKJE€HUS HANPaBJICHUS CMEIEHUS PAaBHOBECHS
XUMHUYECKON peakluy U aHaJu3 (aKkTOpPOB, BIUAIONIMX HA CMEIIEHUE XUMHUECKOTO PABHOBECHS

JlabopaTtopHas padota Nel

Tema 1.7.PacTBOpBI, TEOPUS DIEKTPOJIUTHUECKON AUCCOLMAIIUN U MOHHBIA OOMEH

Copepxanue: «lIpuroroBieHue pacTBOPOB».

[IpuroToBneHue pacTBOPOB 3aJaHHOM MAacCOBOW JIOJIEH pAcCTBOPEHHOIO BEIECTBA,
IIPOBEJICHUE PEAKIM MOHHOTO OOMEHa, OMpe/eNieHue Cpellbl PACTBOPOB BEIIECTB C MOMOIIbIO
YHHUBEPCAJIBHOTO MHAMKAaTOpa (KUCNas, HEWTpajbHas, ILIeloyHas). 3aJaHus Ha COCTaBJICHHE
MOHHBIX peaklui. PemeHne NmpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PacTBOPHI,
UCTIOJIb3yeMble B OBITOBOW U MPOU3BOJCTBEHHON JAEATEIbHOCTH YeJI0BEKa

KontponsHas padora 1
Tewma 1.7.PacTBOpBI, TEOPUSI STEKTPOJTUTHUESCKON TUCCOITMAIIMN U MOHHBIA OOMEH
Conepxanue: CTpoeHHe BelIecTBAa U XUMUUYECKHE peakluu (1o paszaeny 1)

[TpakTuyeckas pabora Neb.

Tema 2.1. ®U3NKO-XMMHUYECKHE CBOMCTBA HEOPTraHUYECKUX BEILIECTB

Copepxanne: «PU3NKO-XUMUYECKUE CBOWCTBA HEOPTAHUUYECKUX BEILIECTBY.

CocraBneHrne ypaBHEHHH XMMHMYECKUX PEAKIHUHA C y4acCTUEM IPOCTBIX M CJIOKHBIX
HEOPraHWYECKUX BEIECTB: METAJUIOB U HEMETAJIOB; OKCHJIOB METAJIIOB, HEMETAJLUIOB U
aM(OTEpHBIX 3JIEMEHTOB; HEOPraHUYECKUX KUCJIOT, OCHOBAaHUI M aM(OTEpHBIX T'MIPOKCH]IOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérbl Maccel BemecTBa UM 00bEMA Tra30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B pEaKIMM BEIIECTB, pacuéThl Macchl (00BbEMa,
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KOJINYECTBA BELECTBA) NMPOJYKTOB PEaKIMH, €CIU OJHO U3 BEIIECTB UMeeT npumMecu. Perienne
[IPAKTUKO-OPUEHTUPOBAHHBIX 33JaHM Ha CBOICTBa, COCTaB, IIOJIy4eHHE M Oe3omacHoe
UCIOJIb30BAaHUE BAKHEMIIMX HEOPraHUMYECKUX BEIIEeCTB B OBITY U IpodecCHOHATBHON
JESATEIIbHOCTH YEI0BEKa

JlabopaTopHas paborta Ne2

Tema 2.2 M neHTuduKaiyss HEOPraHN4eCKUX BELIECTB

Conepxanue: «MneHTudukanns HeOpraHMYECKUX BEILIECTBY.

Pemenune 5SKCIEpUMEHTAJBbHBIX 33Jad 110 XUMUYECKHMM CBOMCTBAaM METauIOB U
HEMETAJJIOB, II0 pAaclO3HAaBaHUIO M IOJYYCHHMIO COEIMHEHHH METaJuloB U HEMETaJlJIOB
(B3auMoIeHiCTBHE THAPOKCUIA ATFOMHUHHMSI C PAaCTBOPaAMH KHCIIOT | IeNioueH,). Mnentudukamnus
HEOPraHMYECKUX BEILIECTB C MCIIOJIb30BaHUEM MX (PU3UKO-XUMHYECKUX CBOMCTB, XapaKTEPHBIX
Ka4eCTBEHHBIX peaknuii. KauecTBeHHbIE peakuuu Ha cynb(haT-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOHBI METAJUIOB U KATUOH aMMOHUS

KonTponbhas padora 2

Tema 2.2 M neHTudukanysi HEOPraHNIeCKUX BEUIECTB

Copepxanue: CBoICTBa HEOPraHMUECKHUX BEIIeCTB (110 pa3zaeny 2)

[IpakTuueckas padora Ne7.

Tema 3.1.Knaccudukanus, crpoeHre 1 HOMEHKJIaTypa OpraHMYeCKUX BEIECTB

Copepxanue: «HoMeHKIIaTypa OpraHMYECKUX BEIIECTBY.

O3HakomiieHHe ¢ oOpa3laMi OpPraHMYeCKUX BEIECTB M MaTepuajaMH Ha MX OCHOBE,
MOJICIIMPOBAHME  MOJEKYJI  OpPraHMYeCKHX  BEIIeCTB,  HAOIMIOACHWE W ONHCAaHue
JIEMOHCTPALIMOHHBIX OIBITOB [0 IPEBPAIIECHUI0 OPraHUYECKHUX BELIECTB INPU HArpeBaHUU
(nnaBienue, odyrnuBaHue u ropenue). CocraBieHUE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dopMyn OpraHMYeCKMX BELIECTB OTHCJIBHBIX KJIacCOB, MWCHONb3ys MX Ha3BaHHUS 110
CUCTEMATUYECKOM M TpUBHUAILHOW HOMEHKJIAType (ITHIIEH, aleTW/eH, TJIULEpHH, (QeHo,
dopmanbaeru, ykcycHas KHCIOoTa, MHLuH). PacueTsl mpocreiimiel (GopMyibl OpraHndeckoi
MOJIEKYJIbI, UCXO/I U3 3JIEMEHTHOTr0 cocTaBa (B %)

JIaGoparophas pabota Ne3

Tewma 4.2.®U3UKO-XMMHUUYECKHE CBOMCTBA YIJIEBOIOPO/IOB

Conepxanue: «CBONCTBA YIIIEBOLOPOIOB.

TpuBuanpHas W MeXAyHapoAHass HOMEHKJIATypa, XMMHMUYECKHE CBOMCTBA, CIOCOOBI
MIOJIyYEHUsl yriaeBonopoAoB. [lomydeHune 3TuineHa M U3ydeHHE €ro cBOWCTB. MonenupoBaHue
MOJIEKYJI U XUMHUYECKHUX MPEBPALICHUI YTIIIEeBOAOPOJIOB (Ha IpUMepe ITaHa, ITHIIEHA, alleTUIeHa
U JIp.) ¥ TaJIOT€HOMPOU3BOIHBIX

[IpakTuueckas padora Ne§.

Tema 5.4.®OU3HKO-XMMHYECKHE CBOMCTBA KHMCIOPOJOCOIEPKAIIMX OpPraHUYECKHX
COeTMHEHNN

Conepxanue: «HoMeHKIaTypa KHCIOPOJOCOAEPKAIINX OPraHUUECKUX COEAUHEHNI».

TpuBuanpHas W MeXAyHapoAHass HOMEHKIATypa, XHUMHUYECKHE CBONCTBA, CIOCOOBI
NOJyYEeHUsI CIUPTOB U (PEHOJIOB, KApOOHOBBIX KHUCJIOT M 3(PHUPOB, albJAECTHIOB U KETOHOB.
CocraBneHue cxeM peakiuil (B TOM YuClIe MO MpeIIoKEHHBIM IeMOoYKaM MpeBpalleHuit),
XapaKTEpU3YIOIINX XUMHUYECKUE CBOMCTBA KMCIOPOAOCOIEP/KALINX OPraHUUECKUX COSAMHEHUN

[IpakTnueckas padorta Ne9.

Tema 5.4.0Ou3MKO-XMMHYECKHE CBONCTBA KHCIOPOJOCOJEP/KAIMX OpPraHMYEeCKHX
COeTMHEHNN

Conepxanue: «XuUMHUeCKMe U (U3WYECKHE CBOICTBAa  KHCIOPOJOCOJAEPKAIIUX
OpPraHUYECKUX COCIUHEHUS.
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[IpoBenenue, HabMOIEHUE U ONMKMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB,
KAueCTBCHHBIC PEAKUHUU OJHOATOMHBIX CIHUPTOB (OKHCIeHHE 3TaHona okcuaoM wmeau (II)),
MHOTOaTOMHBIX CHUPTOB (B3auMojelcTBUe riuuepuna ¢ ruapokcuaom meau (II)), anpaernnos
(okucieHne amMMuayHbIM pacTBOopoM okcuaa cepebpa(l) u  ruapokcumom wmemu  (ID),
B3aMMOJICICTBHE KpaxMalla C HOJJOM), H3yUYE€HUE CBOWCTB PacTBOpa YKCYCHOU KHCIIOTHI

[TpakTuyeckas padora NelO.

Tewma 6.1. AMuHbI. AMUHOKHCTOTBL. Benku

Conepsxanue: «CBOICTBA a30TOCOAEPKAIIUX OPraHUYECKUX COCTUHEHUI.

Ou3nyeckue U XUMHUYECKHE CBOIICTBAa aMUHOB (peaklUMM C KHCIOTaMU M TOPEHHs) U
aMHHOKHUCIIOT (Ha mpuMepe riuuuHa). Habmrogenne M onucanue AeMOHCTPALMOHHBIX OIBITOB:
JeHaTypainus OeIKOB IPU HArpeBaHUH, IBETHBIE PEAKIIUU OEITKOB

[IpaxTnueckas padora Nel 1.

Copepxanune: «CuHTE3, aHAINU3 U KIIACCU(PUKALIUS BBICOKOMOJIEKYIISIPHBIX COSTUHEHUI

OCHOBHbIE TOHATUS XMMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUN: MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHSAs MOJIeKyaspHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHNUN — IIOJIMMEPU3ALINS U MOJTUKOHACHCALUS.

O3HakoMyieHHE € oOOpa3lamMu MPUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH, ILIacTMacc,
Kay4yKOB: IUIaCTMAacChl (TOJMATUJICH, MOJUIPONUICH, MNOJUBUHWIXJIOPHUI, TMOJIUCTUPON);
HaTypaJIbHbIIl M CUHTETHUYECKHE Kaydyku (OyTaaueHOBBIH, XJOPONPEHOBBIH M H3ONPEHOBBIN);
BOJIOKHA (HaTypajbHble (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (AIl€TaTHOE BOJIOKHO,
BHCKO03a), CHHTETHYECKHUE (KaIlpOH U JTaBCaH)

KontponbHas padota 3

Tema 7.1.IInactmaccer. Kayuyku. Bonokna

Cozeprxanue: CTpyKTypa U CBOMCTBa OpraHHYeCKUX BewecTs (1o pasaenam 3-7)

[IpakTnueckas padora Nel2.

Tema 8.1. XuMuyeckue TEXHOJOTHHM B TIOBCETHEBHOH U mpodeccHoHaIbHOU
JeSITEIbHOCTH YeJI0BEKa

Conepxanue: «[IpuMeHeHHEe XMMHUYECKHX BELIECTB M TEXHOJIOTUH ¢ ydyeToM Oymayuiei
npohecCuOHATBbHON NeSTENbHOCTI.

Pemenue kelic-3a7a4 1o TeMaM: MULIEBBIE POLYKThI, OCHOBBI PAallMOHAIBHOTO MUTAHUS,
BaXHEHIIME CTPOUTENbHbIE U KOHCTPYKIMOHHBIE MaTepHalibl, CEJIIbCKOXO3SHCTBEHHOE
IIPOU3BOJICTBO, KPACKH, CTEKJIO, KEpPaMHUKa, MaTepuaybl Ul 3JEKTPOHUKH, HAaHOMAaTEepHUalbl,
TEKCTUJIbHBIE BOJIOKHA, WCTOYHHKU DHEPrHM, OpPraHMYEeCKHEe W MUHEpaJbHbIE YA0OpeHus,
JIEKapCTBEHHBIE U KOCMETHYECKHE TpenapaTsl, ObITOBas XUMHUsI, MaTEPUAJIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

3ammra: IlpencraBieHue pe3ynbTaToB pelIeHHMs Kelc-3aaad B (GopMe MUHH-IOKIAAA
(tomyckaeTrcs UCIOJIB30BaHUE TpapUUEeCKUX U MPE3EHTAMOHHBIX MaTEPHUAJIOB)

4. ®oH/I OLIEHOYHBIX CPEeICTB TUCHUILIUHBI

4.1 KoHTpPOJIb M OLIEHKA Pe3yabTaTOB OCBOCHHUs OOIIE00pa30BaTEIbHON MUCIUTUTHHBI
pacKpbIBalOTCA Yepe3 AUCHUILTHHAPHBIE Pe3yabTaThl, HAMPABICHHBIE Ha ()OPMUPOBAHHUE OOIIMX
KOMITETEHIIMH 110 pa3jienaM u TeMaM COJIep KaHus yueOHOTO MaTepHara.

Oo0mas/npodeccuonaibHas Tun oeHoOYHbIX
m pod Pa3zgen/Tema 1 .
KOMIIETCHIIUSA Meponpmlnm
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OK 01. Beibupats criocoObI pemieHus Tema 1.1-1.7 TectupoBanue
3a1a4 npodeccnoHaabHol nestensHoctd | Tema 2.1, 2.2 VYeTHBli onpoc
MPUMEHUTEIBHO K Pa3INuHbIM KOHTeKcTaM | Tema 3.1 Pemenne pacuéTHbIX 3a1a4
Tema 4.1,4.2 IIpencraBnenue
Tema 5.1-5.4 pe3yIbTaTOB
Tema 6.1 IIPAaKTUYECKUX U
Tema 7.1 71a00paTOPHBIX padoT
Tema 8.1 Brimonnenue
OK 07. ConeiicTBOBaTh COXPAHEHUIO Tema 1.7 KOHTPOJIBHBIX
OKpYKarolleu Cpeibl, Tema 4.2 paboT o
pecypcocOepexeHuo, MpuMeHsITh 3Hanust | Tema 5.1 paszzenaM AUCHUILITUHBI
00 M3MEHEHUU KIMMaTa, IPUHLIUIIBI Tema 8.1 Beinonsenue 3aganui
OepexKIIMBOro MPOU3BOACTBA, 3D (HEKTHBHO MIPOMEKYTOUHOM
JIEHCTBOBATH B YPE3BBIYAHHBIX CHUTYAITUSIX aTTeCTalluu

4.2. KOHTPOJIbHO-U3MePUTEIbHbIE MATEPHAJILI BKJIIOYAIOT:

OueHovHbIe CPeACTBA TEKYIIEro KOHTPOJIS M0 AUCHUIIHHE « XHUMH»

Texymuii KOHTPOJIb PE3yJabTaTOB OOYYEHHS MOXKHO OCYILIECTBIATH Pa3IMUYHBIMU
METOJJaMHd M C TOMOIIBIO PA3IUYHBIX OICHOYHBIX cpeAcTB. [lo mucuumanmHe «XuMHUS» B
KayeCcTBE CPEJCTB TEKYIIEro KOHTPOJS MPUMEHSIOTCS BOMPOCH! AJI OpraHU3allid yCTHOTO U
MUCBMEHHOTO OIPOCa, CUCTEMBI 3aJ]aHHI B TECTOBOU (opMe, 3aauu U yIPAKHEHHs], TPAKTUKO-
OpPUEHTHPOBAHHBIEC 3a/laHUsl (TEOPETHUYECKHE, pPACUETHBIC, CHUTYallMOHHBIE), JIA0OpaTOpHbBIE
paboThl U ApyTHE OlIEHOYHBIC MeponpusThs. Hike npuBeneM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrtembl 3a1aHuii B TECTOBOI popme

Cucrtema 3amaHuil B TeCTOBOH (opMe — 3TO COAEp)KaTelibHAs CHCTEMa, OXBaThIBAIOLIAs
B3aUMOCBSI3aHHBIEC JIEMEHTHI 3HaHUH. B oTimume OT TeCTOB, B CHCTEMAaxX 3a/laHUM BEPOSTHOCTh
IIPABWJIBHOTO OTBETA Ha IOCJIEAYIOIIEE 3aJaHHE MOKET 3aBUCETh OT BEPOATHOCTH IIPABHIIBHOTO
OTBETA Ha MPEIbIAYIINE 3aJaHUs.

Jns Toro 4yToOBl Ha OJHOM COJEPXKATEIbHOM MaTepuane MOXXHO ObUIO COCTaBUTh
HECKOJIbKO BAapMAHTOB TeCTa, KOHCTPYUPYIOT Oa3zy 3amaHuii B TectoBoil ¢opme. Ecmu ects
KOMIIBIOTEPHBIE NPOTrpaMMbl T'€HEPALMH TECTOB, TO B NPOrpaMMy CO3JaHUSl T€CTAa BBOJIUTCS
6a3a, BKJIIOYaroIas B ce0s mapajiesibHble 10 COAEPIKAHUIO U TPYAHOCTH BAPHAHTHI OHOTO U
TOTO K€ 33aJJaHHs. DTO O3HAYaeT, YTO MPOBEPKa 3HAHUS MPU3HAKOB, CBOICTB, cocTaBa, GyHKINUN
OJIHOTUIHBIX OOBEKTOB MOXET OBITh OpraHM30BaHa Ha 0a3e OJHOTO U TOrO XKe 3aJlaHus,
MEHSIOLIETO0 B CBOEM TEKCTE TOJBKO Ha3BaHHE JTHX OOBEKTOB. OTH 3aJaHHsl Ha3bIBAIOT
(baceTHbIMU, T.€. UMEIOIIUMHU [TEPEMEHHBIE 3JIEMEHTHI.

[IpuBeneM mnpumep CHCTEMbl 3aJaHUi B TeCTOBOM (opme, BKiIOHaromield QaceTHble
3agaHus (paceThl B 33JaHUH 3aKJIIOUEHBI B (PUTYpHbIE CKOOKH).

Hazpanue TemMbl Tema 1.1 «CTpOCHI/IC ATOMOB XMMHYCCKHX 3JICMCHTOB U
npupona XHUMHYECKOM CBSI3H»

P C3yJIbTaT OGY‘IGHI/IH CocCTaBiIsATh XHMUYCCKHE (I)OpMYJ'ILI COCOUHEHUH B
COOTBECTCTBHUHM CO CTCICHBIO OKHCICHHUA XHMHUYCCKUX
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DJICMCHTOB, UCcxons u3 BAJICHTHOCTH u

AIIEKTPOOTPHLIATEILHOCTH

OO01re KOMIIETEHIIUNA OK 01

Bbi0epuTe 01MH NpaBUIIbHBIN OTBET:

1. Atomsl C 1 Si UMEIOT OAMHAKOBOE YHCIIO:

A) HEHTPOHOB B si/Ipe

b) sHepreTnuecknx ypoBHEH

B) 25ekTpoHOB Ha BHEIIHEM YHEPTeTHYECKOM YPOBHE

I') anexTpoHOB

2. B pany xumndeckux s1emenToB Li-Be—-B—C merannuieckue cBOHCTBa:

A) ycunuBaroTcs

b) ociaGeBarot

B) ne menstorcs

') u3MEHAIOTCS TEPUOTUIECKH

3. K s-a5ieMeHTaM OTHOCHUTCS:

A)K

b)S

B) Fe

I') Br

4. Ilytem coenuHenus aToMoB o1 HomepoM 11 u 17 oOpa3yercs BEHIeCTBO ¢ XMMHUYECKOMN
CBSI3bIO:

A) MoHHOI

b) xoBaneHTHOI MmonspHO

B) xoBaneHTHOI HEMOISIPHOM

I') Metannuueckoit

5. {KONMMYECTBO FJIEKTPOHOB B aTOME; KOJMYECTBO SHEPreTUUECKUX YPOBHEH; KOIMUECTBO
AJIEKTPOHOB Ha IOCJIEIHEM 3HEPreTUYECKOM YpOBHE; KOJMYECTBO MPOTOHOB B sIpe aroma}
COOTBETCTBYET

A) HOMEpY nepuoaa

b) Homepy rpynmsl

B) nopsaxoBoMy HOMEpY

6. {xyopuny Gapus, anmma3zy, aMMHUaKy, CEPHOI KHCIIOTE } COOTBETCTBYET

A) nOHHasi XMMUYECKas CBS3b

b) xoBaneHTHas MoJIsIpHAsS XUMHUECKas CBSI3b

B) xoBaneHTHas HenoJsipHasi XUMUYecKasi CBSI3b

7. {cBs3b, 0Opa3oBaHHas 3a cueT 00pa3oBaHMs OOIIUX IEKTPOHHBIX Tap; CBA3b,
oOpa3oBaHHas 3a cueT 0000IIECTBIECHHUS BAJICHTHBIX AJIEKTPOHOB; CBSI3b, 00pa30BaHHAas 3a CUET
AIIEKTPOCTATUYECKUX CUJI IPUTSKEHUSI | Ha3bIBaeTCA

A) nonHoi
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b) meTannnueckoit

B) xoBanenTHOM

8. {B mopsaKe BO3pACTaHUsI METANTMYECKUX CBOICTB; B OPs/IKE YOBIBAHUS paanyca
aTOMOB; B IIOPSJIKE BO3PACTaHUs KMCIOTHBIX CBOIMCTB JIETYYMX BOJOPOIHBIX
COEMHEHUH } 3JIEMEHTBI PACIIOIOKEHBI B PALY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL1

9. Kakoe u3 cyxneHuil BepHO 115 37eMeHToB { VA rpynnsl , [VA rpynmsl, IA rpynms: }

A) obmras popmysa JeTydero BoIopoHoro coequHenus RH4

b) He 00pa3yroT eTyunx BOJAOPOAHBIX COEAUHEHUN

B) 1o 3aBepiieHust S3HEPreTUYECKOro ypoBHS HE XBATAET TPEX JIEKTPOHOB

10. Cpenu Beiects, ykazanubix B psay {NHsz, Oz, HCI, SO,; CaO, HNO3, CI2, CO2;
H2S04, HI, CuCI2, CH4, NH3} xon4ecTBO COeIUHEHNI C KOBAJIEHTHOMU IOISIPHON CBSA3BIO
paBHO

A) Tpem

b) nBym

B) uersipem

11. Xumuueckas cBA3b B MOJIEKYJIaX {030HA U XJIOpUAA KaJIbLIUs; CEPHON KUCIOTHI U
XJIOpUJIa aMMOHUS; CEPHON KUCIIOTHI U 030HA} COOTBETCTBEHHO

A) KOBaJIeHTHAas MOJISIpHAs U MOHHAA

b) xoBaneHTHas noisipHast U KOBAJIEHTHAs HEMOJISIpHAst

B) xoBaneHTHas HEMOJIApHAS U MOHHAS

Kak BHIHO M3 NpUBEAEHHOro MNpHMepa, KaxkJoe (aceTHOe 3aJaHue MOXKET ObITh
npeoOpa3oBaHO B HECKOJIBKO Pa3IMYHBIX BapMAHTOB OJHOTO 33/1aHUsl TECTOBOM cucTeMsl. [Ipu
OpraHMu3ali aBTOMaTU3UPOBAHHOTO TEKYILIETO KOHTPOJIS MOSBISETCS BO3MOXKHOCTh F€HEpalun
00JBIIOr0 KOJIMYECTBA BApMAHTOB TECTA, MPH 3TOM 3aJaHus, MOITy4YeHHble U3 (acera, OyayT
NapaJuIeIbHBI 110 COAEPKAHUIO U TPYTHOCTH.

2.1.2. IlpakTuyeckue 3alaHUs U 3a1a4H

HpaKTI/I‘-ICCKI/Ie 3aJaHusd U 3aJa4dud, 4YacTo I/ICHOJ'ILSYGMI)IG B Ka4eCTBC ITUIAKTHUYCCKUX
CpGI[CTB B CCTGCTBCHHOHayLIHI)IX JUCHUIIIIMHAX, TaKXKE MOFYT 6BITI> q)aCGTHI)IMI/I. BOSMO)KHO
HpI/IMeHeHI/Ie 3a1a4d C BapI/IaHTaMI/I OTBE€Ta I y,2106CTBa opraHmaum/I aBTOMaTI/ISI/IpOBaHHOl"O
KOHTPOJIA.

[IpakTUueckue 3aaHus U 33J1a4 PEICTABIICHBI B pa3/ienax:

1. OcHOBBI CTpOeHMs BelleCTBAa — 33Jauyd HAa COCTaBICHHE XUMHUYECKUX (HOpMYI
JIBYXaTOMHBIX COeIMHEHUH (OKCHUIOB, CYIb()UIOB, TUAPUIOB U T.I1.).

2. XuMu4ecKHe peakuuu

2.1. 3agaun Ha COCTaBJICHUE YPABHEHUM peaklUid: COeIMHEHMS], 3aMEILICHUs], Pa3JI0KEHUs,
oOMeHa M peakiuil ¢ ydacTUEM KOMIUIEKCHBIX COETUHEHUH (Ha MpuMepe IMApPOKCOKOMITIEKCOB
AJTFOMUHUS U HI/IHKa); OKHCIINTCIIBHO-BOCCTAHOBUTCIIBbHBIX peaKHI/Iﬁ C UCIIOJIB30BAHUEM METOIa
ANIEKTPOHHOTO  OajlaHca; ¢  y4acTHEM  KOMIUIGKCHBIX  COCIMHEHHH (Ha  mpumepe
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TUIPOKCOKOMILJIEKCOB IIUHKA U AJIFOMUHUSA).

2.2. 3ajaun Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTUK MPOJYKTa pEaKluu COCAUHEHMUS;
MaccoBOW MM OOBEMHOW JIOJM BBIXOJA MPOAYKTa PEAKLUUU COCIUHEHHUS OT TEOPETHUECKU
BO3MOXHOTO; OOBEMHBIX OTHOUICHHH TIa30B; KOJMYECTBECHHBIX XapaKTEPUCTHK HCXOIHBIX
BEIIECTB U IPOAYKTOB peakluH; Macchl (00bEM, KOJIMUYECTBO BEIIECTBA) MPOJIYKTA pEaKIHH,
€CJIM OJTHO M3 BEILECTB JJaHO B BUJIE PACTBOPA C ONPEAEICHHON MaccoBOM A0Jel pacTBOPEHHOIO
BEIIIECTBA.

2.3. 3ajaHus Ha COCTaBJIEHUE MOJIEKYJSPHBIX U MOHHBIX PEAKIMHA C y4acTHEM OKCHUIIOB,
KHCJIOT, OCHOBAaHUM U COJIEH, MOHHBIX PEAaKLUN T'MAPOJIM3A COJICH, YCTAHOBJICHUE WU3MEHEHUS
KHUCJIOTHOCTH CPEJIbI.

3. CtpoeHue U CBOIiCTBA HEOPTraHNYECKHX BellleCTB

3.1 3agaun Ha pacyeT MacCOBOM MOIM (MacChl) XUMHUYECKOTO 3JIEMEHTa (COCIUHEHUS) B
MoJIeKyJe (CMecH).

3.2. Ilpaktuyeckue 3aJaHusi MO KIacCU(PHUKALMKM, HOMEHKJIATYpe U XHUMHUYECKUM
(dopMynaM HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB.

3.3. IlpakTuueckue 3aJaHUsl Ha ONpEIENCHHE XHMHUYECKOH aKTUBHOCTH BELIECTB B
3aBUCUMOCTH BHJIa XUMHUYECKON CBSI3U M TUIA KPUCTAJUINYECKOM PEIIETKH.

3.4. 3agaHus Ha COCTABJICHWE YPABHEHMM XMMHUYECKUX PEAKIMM C ydyacTHUEM IPOCTHIX U
CIIO)KHBIX HEOPraHWYECKHX BEIIECTB: OKCHJOB METAJUIOB, HEMETAUIOB M aM{(OTEPHBIX
DIIEMEHTOB;  HEOPTaHMYECKUX  KHUCIOT, OCHOBaHMM ©  aM(OTEPHBIX  THUAPOKCHIIOB,
HEOpPraHMYECKUX COJIeH, XapaKTepU3YIOIIHUX UX CBOMCTBA U CIIOCOOBI MOJYUEHUS.

4. CTpoeHue U CBOMCTBA OPraHMYECKHUX BELIECTB

4.1. 3agaHus Ha coCTaBJIeHHE Ha3BaHUN OPraHWYECKUX COCTUHEHUHN MO TPUBUAIBLHOU MIIH
MEXYHApOJHON CHCTEMAaTUYECKOW HOMEHKIIATYPE;

4.2. 3amaHus Ha COCTaBJI€HHE TMOJHBIX W COKPALIEHHBIX CTPYKTYPHBIX (opMyI
OpraHMYECKUX BEIIECTB OTJIEIbHBIX KJIaCCOB.

4.3. 3agaun Ha ompeereHue MpocTeuie (opMysbl OPraHMUECKOW MOJIEKYIIbI, UCXOMIS U3
AJIEMEHTHOTO cocTana (B %).

4.5. 3amaHusi Ha COCTABJIEHWE YpPaBHEHHH XUMHYECKHX pEakUuid C ydacTUEM
OpPraHMYECKHX BEIECTB HA OCHOBAHUM UX COCTAaBa M CTPOCHMSL.

4.6. 3amaHus Ha COCTaBJCHHE YpPaBHEHHUH XHMHUYECKUX PpEaKIUi, WILTIOCTPUPYIOIIUX
XMMHUYECKHE CBOWCTBA C YYETOM MEXAaHHU3MOB NPOTEKAaHUs NaHHBIX PEaKUUi U TeHeTHYEeCKOU
CBSI3M OPraHUYECKHUX BEUIECTB Pa3HbIX KJIACCOB.

4.7. PacueTHble 3a/1a4M 110 YpaBHEHUSAM pEaKIMi ¢ y4aCTHEM OpraHMYECKHX BELIECTB.

5. Kunernueckue u TepMOIMHAMHMYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX
peakuuit

5.1 IIpakTnyeckne 3amaHusl Ha OLEHKY W3MEHEHUS CKOPOCTH XUMHYECKOM PEaKUnd W
HaIpaBJIEHUs! CMEILIEHUsI PaBHOBECHUS C MCIOIb30BaHueM npuHiuna Jle-lllatenpe.

5.2 3amaun Ha pacyeThbl TEIUIOBBIX 3(PPEKTOB XMMHUECKUX PEAKIUN U OmNpeaeseHue THIa
peakuuu (1o TerioBoMy 3G (deKTy: 3K30- U IHAOTEPMHUECKHE).

6. lucnepcHble cCUCTEMBI

6.1. 3anaun Ha IPUTOTOBIIEHUE PACTBOPOB.
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7. KauecTBeHHble peakuMH OOHApPY/KEHHMS OPraHMYeCKMX M HEOPraHu4YeCKHux
BelleCTB

7.1. IlpakTuyeckue 3aaHus Ha COCTABIICHUE YPAaBHEHHUN peakuuii OOHapyKEHHUS KAaTHOHOB
I-VI rpynm u aHHOHOB, B T.4. B MOJIEKYJIIPHON ¥ MIOHHOH (popmax.

7.2. IlpakTHueckue 3aJaHusl Ha COCTAaBJIEHUE KAuyeCTBEHHBIX pEaKIMi OOHapyX eHUs
OpPraHMYECKHUX COCIUHCHUM.

9.1. UccaenoBanue 1 XMMUYECKUI aHAJIN3 00bEeKTOB OHOC(hepbI

1. TunoBsle pacyeTsl 10 TEMATUKE KCIIEPUMEHTA.

2. 3amaud  Ha BBIYMCIEHUE CPEJAHEr0 3HAYCHUS OSKCIEPUMEHTAIBHBIX JIaHHBIX,
HOTPELIHOCTH.

3. 3aganue «XMMHUYECKHMH COCTaB BOJbI, TUI BOABl U CHOCOOBI €€ NpUMEHEHHs» (C
MCII0JIb30BAaHUEM HOPMATUBHBIX IOKYMEHTOB).

4. 3ananue «B3anMOCBs3b COCTaBa I10YBBI, THUII II0YBBI U €€ HA3HAYCHU».

9.2. UccaenoBanue U XMMHUYECKHUI aHAIU3 00bEKTOB TeXHOC(hePbI

1. TunoBsle pacyeTsl IO TEMATUKE IKCIEPUMEHTA.

2. 3ajaud  Ha BBIYKMCIEHUE CPEIHEr0 3HAYCHUS OKCIIEPUMEHTAIBHBIX JIaHHBIX,
IOTPELIHOCTH.

3. 3amauM Ha ONpEJEIIEHHE METAJJIOB, HEOPraHMYEeCKUX AaHHUOHOB M OPraHUYeCKUX
BELIECTB B TEXHUYECKON BOJIE PA3HOTO Ha3HAUEHUSI.

4. 3Bamanne «XHMMHYECKHI COCTAB TEXHUYECKOM BOJBI, THI BOABI M CIOCOOBI €€
NPUMEHEHHUsD (C UCTIOJIb30BaHUEM HOPMATUBHBIX IOKYMEHTOB).

IIpumepsl 32724 M0 pa3HbIM TEMaM M CHHIIIHHbI

I. C BapuanTamMu 0TBETOB

1. B peakmuto, TepmMoxuMuyeckoe ypaBHeHHe koTopoir S + O = SO; + 297 k/lx,
BCTynuia cepa maccoi 1 r. KonudecTBo TEmIoThl, BBIAECINUBIIEECS IPU ITOM, PABHO:

A) 9,28 x]JIx

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaxXuTe COJb, BOJAHBIA PACTBOP KOTOPOU UMEET LIETOYHYIO CPEeNy

A) cynbdart kanus

b) xnopun amomMuHus

B) xap6onat kanus

3. Onpenenute Ha3BaHHUE BELIECTBA, IVIABHAS LIEMb KOTOPOI'O COCTOMT M3 YETHIPEX aTOMOB
yriaepoja, COIEPKUT KapOOKCUIIbHYIO TPYIITY U OJIHY IBOMHYIO CBSI3b, & TAKXKE PaHKaIbl METHI
U OTUJL.

A) 3-meTmin-3-3THn0yTeH-3-0Bast KHCIOTa

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

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

daceTHbIe 327a9H
4. CocraBbTe XUMHUYECKHE (OPMYIBI JIBYXaTOMHBIX COCIUHEHUWH: {CHIMIIMJ KalbIus,

ruapup 6apus, cynbdun xeneza (I1I), oxcuna azora (II), okcun amomunums, xmopun xkenesza (1),
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HUTpUA 6apus, okeun prytH (1), okcua cypemsl (V); okcua meau (1), xmopua pryru (II), HuTpua
Kausi, CHJIUIU MarHusi, TUAPUJ amoMuHus, cyinbdua cBunma (II), OpoMun muHKA, OKCHT
yraepona (II), okcup xmopa (V); autpua Hatpus, noaun meau (I), okcug xpoma (II), okcunn azora
(V), runpun Hatpus, xaopua xpoma (I11), oxcua kamusi, okcua mbimbsika (111), cyasdun nuaka}.

5. Ilpu B3aumoneiictBuu {40; 20; 35} T cmecu {cepebpa u IIMHKA; IMHKA U MEIU; MEIU U
JKerlesa} ¢ COJSHOM KHUCIOTOW BbIAETHIIOCH {6,72; 2,24; 5,6} n rasza (u.y.). Omnpenenure
MaccoBYIO 70110 (B %) {IlMHKa; MeaH; >Kene3a} B CMECH.

6.YpaBHsITe OKUCIUTETbHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO

{Mn02 + H,SO, = MnSO,4 + O, + H,0O;

Zn + Ko,Cr,0O7 + HySO4 = ZnS0O, + Cr2(804)3 + K,SO4 + H50;

KCIO; + S = KCI + SO} MeToaoM 371eKTpOHHOTO OajiaHca; ONPEIeIUTe OKUCIUTEIb U
BOCCTaHOBUTEITb.

7. Onpenenure MOJEKYISIpHYIO (Gopmyiny yriaeBomopoaa, comepxkamiero {80%; 85,7%;
75%} yrnepona. OTHocuTenbHas IJIOTHOCTH TMApOB BELIECTBA MO {BOJOPONY; BO3IAYXY;
Kkucinopony} paena {15; 1,931; 0,5}.

A) C4Hg

b) CyHs

B) CH4

BonpocurenbHbie (pOpMYTHPOBKH:

8. Kakas mMacca yKCyCHOW KHCIIOTHI TOTpeOyeTcst [ulsi CHHTe3a 3Thinanerara maccoi 140,8
r. Beixon agupa npumure paBHbIM 80% OT TEOPETUUECKH BO3MOXHOTO.

9. KakuMm peakTHBOM MOXHO OTJIMYUTH TIUIEPUH OT TIHOKO3bI? COCTaBbTE ypaBHEHHE
KaueCTBEHHOW PeaKIny JJIsl OOHApY>KEHUsI MHOTOATOMHBIX CIIMPTOB HA MPUMEpeE TIIUILEPHHA.

10. C moMmoIpi0 Kakoro peakTHBa MOXKHO pacrosHarh ragorenua-uonsl (Cl-, Br-, I-)?
CocTaBbTe ypaBHEHHUSI KaUeCTBEHHBIX PEAKIMi B MOJEKYISPHOW U MOHHOW Qopmax. YKaKuTe
MIPU3HAKU PEAKIIUN.

3amaun, Kak W JIpyrue JUNAKTUYEeCKHE 3aJaHHs, MOTYT BBITOJHATH OOYYaIONIyI0 |
KOHTpOJHpyonyto GyHKiun. Penrenue 3a1a4 MOKET OCYIIECTBIISITECS HA PA3IMUHBIX TUTAX U
JTanax 3aHATHMN.

2.1.3. IIpakTHKO-OPHEHTHPOBAHHBIE 3a1aHUS

[IpakTuKo-OpueHTHpOBaHHBIE 3aJaHus (KaK TEOPETUYECKHe, TaK U pacyeTHbIE),
HarpaBJjeHbl HA pPa3BUTHE PE3YJbTaTOB OOYYEHHUS OCHOBHOTO MOAyJs (pazaenbl: «OCHOBBI
cTpoeHus BemecTBay, «CTpoeHHE W CBOWCTBA HEOPTAaHWYECKUX / OPTaHUYECKHUX BEIIECTBY,
«KuHernueckre U TEPMOJAMHAMUYECKUE 3aKOHOMEPHOCTU MPOTEKAHUSI XUMUYECKUX PEeaKLuii»,
«/lucnepcHble CHUCTEMBI») U BBISBICHHE XHMHUYECKOH CYIIHOCTH OOBEKTOB MPUPOJIBI,
MPOU3BOJICTBA U OBITA, C KOTOPHIMH YEIIOBEK B3aUMOJICHCTBYET B MPOIECCE MPAKTUYECKOM
JESTENLHOCTH (TIPUKIIATHOW MOYIIB).

[IpakTHKO-OpUEHTUPOBAHHBIE  3a/laHUsI MOXXHO  ONPEAEHUTh Kak MeAarormuecku
nepepaboTaHHbli  (parmMeHT  npodecCHOHANBHOW  AesTenbHOCTH  crneruanucta. OHu
pa3pabaThIBalOTCA I TPOBEPKH 3HAHMA W YMEHUH OOy4alolmuXcs JeWCTBOBATh B
MPaKTUYECKUX, HETHIHYHBIX, OKCTPEMAJIbHBIX M JpPYruxX curTyanusx. I[lpum wu3ydeHuun
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JUCIUITIINHBI «XUMUS MPAKTUKO-OPUCHTUPOBAHHBIC 3aJaHUA IPUMCHAKOTCA OJI1 aKTUBHU3allUU

y4eOHO-103HABATENbHON J1€ATEIbHOCTU O0YYarOIIMXCs MYTEM «IOTPYXKEHHUS» UX B MPOOJIEMBI

XUMHUYCCKUX HCCJIGIIOBEIHI/Iﬁ, BO3HHMKABIIMX B HCTOPUU PA3BUTHA HAYKH, WJIM HUMCIOIIHUX

MPAKTUYCCKOC 3HAUCHUC IJId YCJIIOBCKA.

[TpuBeneM npumepbl MPAKTHUKO-OPUEHTHPOBAHHBIX 3a/JaHui Mo paszaenam «CTpoeHue U
CBOIICTBa HEOPraHMYECKHUX BellecTB», «CTPOCHUE U CBOMCTBA OPraHMYECKHUX BEIIECTBY.

1. Kap6oxkcurepanusi

Hassanue teMEbl

Tema 3.3. uaeHTHGUKAIIMSA HEOPTAHUYECKUX BEIIECTB.
3HaueHUe U MPUMEHEHHE B OBITY U HA TIPOU3BOICTBEY

PesynbTar 00yueHus

O00CHOBBIBATH 3HAUEHHE U IIPUMCHCHNEC HCOPIraHNICCKUX
BC€IICCTB B OBITOBOM U HpOHSBOI{CTBGHHOfI JACATCIIBHOCTH
YCJIOBCKA UX (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IMI/I CBOMCTBaMH

OO01re KOMIIETEHIIUNA

OK 01, OK 07

A 3HaKOMO JIM BaM TOHATHE «KapOokcuTepanusi»? B TepaneBTHUECKUX HEeNIX UCTIOIb3YIOT

razoobpasHoe BemiecTBO. llo 3ToW mpuuMHE NOAOOHYI0 METOIUKY HAa3bIBAIOT «Ta30BBIMU

YKOJIaMW»). Ota MCETOAHKA HCIIOJIB3YCTCA U JICUCHUA CEPACHHO-COCYAHUCTBIX 336OJ'ICB8.HI/II‘/'I,
MOBBIIICHUS AJACTUYHOCTU KOXKH. IloBbIIeHHE COACPIKAaHUA ITOrO rasa B KpPOBHU I'OBOPUT O
HEKayeCTBEHHOM (I)YHKI_[I/II/I KpOBH. Camoe YAUBUTCIIBHOC, YTO OHO HCIIOJIB3YCTCA B TBép,I[OM
BHJI€ B IHIIEBOU MPOMBINIJICHHOCTH JJIsI XpaHCHHUA W IICPEBO3KU IIPOAYKTOB: pLI6LI, MsCa,

MOPOKEHOTO.
3ananue

Bbi0epuTe 01MH NPaBUIbHbBIN OTBET:
1. O kakom BeliecTBe UAET peub?

A) yriekucinelii ra3
b) xucnopon
B) ammmax

2. Kakumu xumMud4eckuMu CBOMCTBaMHU 00J1a4aeT dTO BELIECTBO?

A) KUCTOTHBIMU
b) ocHOBHBIMU
B) amdorepupiMu

3. C ueM MOXKeET BCTYyNaTh BO B3aUMOJEHCTBHE?

A) ¢ BOJI0iA, OCHOBHBIMH OKCHJIaMH, IIETI0YaMH, HEKOTOPBIMHU COJISIMA
B) ¢ Booii, KMCIOTHBIMU OKCHAAMH, LIEIIOUYAMH, HEKOTOPBIMU COJISIMH
B) ¢ Bo#o#, KHCTOTHBIMU OKCUAAMHU, KUCIOTAMH, HEKOTOPBIMU COJISIMH
4. C moMOIIIbIO KaKOT'0 BEIECTBA €r0 MOKHO OOHAPYKUTh?

A) penongranenna

b) 6pomHOI1 BosIbI

B) n3BecTkoBOi1 BOJIBI
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5. IlpuBeaute GaxThl, KOTOPBIE TOKA3bIBAIOT OTPHUIIATEIBHOE BIUSHHUE 3TOTO ra3a Ha
JKEITyJOYHO-KMILIEYHBIN TPAKT YEI0BEKA.
2. IloBapennasi coib

HasBanue TeMbl Tema 3.3. «uneHTU(UKALNS HEOPTAaHUUYECKUX BEIIECTB.
3Ha4yeHue U IPUMEHEHHE B ObITY M Ha IIPOU3BOJICTBE»

PesynbraT 00yueHus OO60CHOBBIBATh 3HAYEHUE M PUMEHEHUE HEOPTaHUIECKUX
BEIIIECTB B OBITOBOM M IPOM3BOJCTBEHHOM /1€ATEIbHOCTH
4eJI0BEeKa UX (PU3UKO-XUMHUYECKUMH CBOMCTBaMU

OO01Ire KOMIIETeHITUU OK 01, OK 07

W3BecTHO, 4yTO B MHUpe A00bIBaeTcs npuMepHo 100 MHJUTMOHOB TOHH ITOBAPEHHOM COJIM B
roj. Ha nmurieBbie HyXbl pacxoIyeTcsl OKOJIO OJTHOM YETBEPTON 4acTH 3TOro koiaudecta. Kyma
’Ke UJIET OCTalbHas COMIb?

[ToBapeHHast COJNb COBEPIIEHHO HEOOXOAWMAa TPH TMPOU3BOACTBE MSCHBIX M PBHIOHBIX
KOHCEPBOB, OHA WCIIOJI3YyeTCS B METALTyPrHYECKONH OTpacid MPOMBIINIICHHOCTH, IIPU
06pa60TKe MCXOB U pa3JH/I'-IHI)IX KOX, B HpOHCCCC HpI/IFOTOBJ'IeHI/Iﬂ MBbLIa, UACT IJIA HOJIy‘-ICHI/Iﬂ
KaJIbIIMHUPOBAHHOW COJBI, NpUMEHSETCS B MeauiuHe. OCHOBHOW IMOTpPEOHMTENb CONH —
XUMHYECKasi OTPacib MPOMBINUIEHHOCTH. B 3TON 0051acTH UCTIONB3YyeTCs HE TOJIBKO caMa COJib,
HO U DJIEMEHTBI, COCTaBJISIOIIME ee. B mpoliecce 3JeKTpoin3a €e pacTBOpa MOJY4aroT XJIOp,
BOJOPOA M enkuil HaTp. M3 pacTBOpa eqxoro Hatpa MOTy4aroT TBEPAYIO IIEJI0Yh — KayCTHK.
CoeauHsisi BOJOPOJI C XJIOPOM, TIOTYUYAIOT COJITHYIO KUCTIOTY.

3agaHue: cocTaBbTe YPABHEHHS, OMMCAHHBIX B TEKCTE PeaAKIIHIA.

3. Auernjien

Ha3zBanue Tembl Tema 3.3. «uneHTUPUKALNUS HEOPTAHMUECKHUX BEIIECTB.
3HaveHHE U MPUMEHEHHE B OBITY U Ha TPOU3BOJICTBE»

PesynbTar 00yueHus O060CHOBBIBaTh 3HAUE€HUE U MPUMEHEHNE HEOPTaHUYECKUX
BEIIECTB B OBITOBOM M NMPOM3BOJICTBEHHOM /€ATENIBHOCTH
4eJI0BeKa UX (PU3MKO-XUMHUECKUMH CBOIICTBaMU

OO011Ire KOMIIETeHITUU OK 01, OK 07

OaHUM M3 caMBIX PacIpOCTPAHEHHBIX CIIOCOOOB CBApKH IJIABJICHHEM SIBIISIETCS Ta30Bas
CBapka, KOTOpas MPOU3BOIUTCS C OOpa30oBaHMEM Ta30BOr0 TUIAMEHH B KaHallaX CBapOYHOUN
ropenku. OOpa3oBaHHe Ta30CBapOYHOTO IUTAMEHH HEBO3MOXXHO ©0e€3 rasza aleTHIICHA.
TexHUYeCKui alleTUsIeH MoIyvyaroT U3 KapOuaa Kalblus.

3aganue

1. O6bsacHuTe, KaKoW (PU3NUECKHN TOKa3aTeNb MO3BOJIIET MCIOJIB30BaTh AIETHIICH IS
CBapOYHBIX paboT;

2. CocTaBbTe ypaBHEHHUE PEAKIUU MOJYYCHHS alleTHIICHA,

3. CocTaBbTe YpaBHEHHE PEAKIIMHU TOPEHUS alleTHIICHA;
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4. Bpruncnure 00bEM aleTHIIEHA MOJYYEHHOro M3 KapOujga Kaiplus maccoi 128 r,
coaepxaniero 5% mnpumMecel, eciu BbIXOJA aneTwieHa coctabisger 80% OT TeopeTHdecKu
BO3MO>KHOTO.

4. Mos1oyHas KUCJI0TA

Haszsanue Tembl Tema 4.3. «MneHTH(UKALHS OPraHUYECKUX BEIIECTB, UX
3HaYeHHUE U IPUMEHEHHE B OBITOBOW U MPOU3BOJCTBEHHON
JESITEIbBHOCTH YeJIOBEKa

Pe3y1'IBTaT O6y‘leHI/IH OO00CHOBBIBATh 3HAYEHHE H IIPUMECHCHUC OPraHUYCCKUX
BCIICCTB B OBITOBOM U HpOHBBOI[CTBGHHOfI JACATCIIBHOCTH
YCJIOBCKA UX (bHBHKO'XHMH‘ICCKHMH CBOMCTBaMH

OO01Ire KOMIIETeHITUU OK 01, OK 07

[TpoMeKyTOYHBIM MPOJYKTOM OOMEHA Y TEIJIOKPOBHBIX KHBOTHBIX SIBISICTCS MOJIOYHAS
KHCJIOTA. 3amax 3TOW KHUCIOThI KPOBOCOCYIIIME HACEKOMBIC YIIABJIMBAIOT HAa 3HAYUTEIHHOM
pacCTOSHUMU.

3aganue

1. [Touemy HacekoMble (KOMapbl) OBICTPO HAXOJSAT CBOIO KEPTBY?

2. YcranoBute (popMyiy MOJOYHOW KHCIOTBI, KOTOpasi MOMOraeT HACEKOMBIM HaXOJUTh
TEIJIOKPOBHBIX KUBOTHBIX, €CJIM MAcCCOBBIE JIOJM 3JIEMEHTOB B HEH COCTABJISIOT: YIJIEpoAa —
40,00%, Bogopona — 6,67%, kucnopoaa — 53,33%.

3. CoctaBbTe CTPYKTYpHYIO (OPMYITy MOJOYHOU KHUCIOTHL. HazoBute KuCIOTY 10
HomeHknarype MIOITAK.

4. Ha OCHOBaHMM CTPOCHHUS MOJIOYHOM KHCIIOTHI CJEJIaliTe BBIBOJ O €€ XHUMHUYECKHX
CBOICTBAax.

5. Haiigute B WHTEpHETE WM JPYTHX HCTOYHUKAX HH(POPMALMIO O MPUMEHEHHUH
MOJIOYHOM KHUCIOTHI.

2.1.4. 3apanus 1a60paTOpHBIX padoT

JlaGopaTopHbie pabOTHI SABJSIOTCS BAXKHOW YacThIO Y4EOHOTO Tpoliecca Mo JTUCHUTLTHHE U
CIOCOOCTBYIOT (POPMHUPOBAHUIO Y OOYHAIOIITUXCS YMEHHUI HCCIIEIOBATh XUMUYECKUE MTPOIIECCHI U
ABIeHUs (TUIAHUPOBATh U MPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI, UCCIENOBaTh BEIIECTBA U
MPOBEPATh THUMOTE3bl, 00pabaThiBaTh W HMHTEPIPETUPOBATH PE3YIbTATHl JKCIIEPUMEHTOB).
JlaboparopHble pabOTHl MO XWMHUU TMPEAYCMOTPEHBI B KaXJOM pas3elie OCHOBHOTO U
MPUKIIATHOTO MOIYJIEH

1. Bonipocsl 1u1s 1onycka K JadoparopHoi padore

a) chopMyITHpYHTE TeNTh TUTAHUPYEMOTO IKCIIEPUMEHTA;

0) 00BsICHUTE, KaKOW MPOIIECC HA3bIBAIOT THAPOIN30M, KaKOW OH OBIBAET;

B) OOBSICHHUTE, KaKHe CYIIECTBYIOT CIOCOOBI JI0Ka3aTeNbCTBA CYIMIECTBOBAHMS THIPOIIN3a
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB;

') 00BACHUTE, KaK COCTABIISIETCS YpaBHEHHUE THAPOIIN3A,
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n) oO0bsicHuTe, uyTo Takoe pH? Kak 3aBUCHT HaHHBIA MOKa3aTellb OT KUCIOTHOCTH WU

OCHOBHOCTH CpEJIbl PaCTBOPA;
€) OOBSICHUTE XOJ] BBIITOJIHEHHUS DKCIIEPUMEHTA TI0 PEIICHUIO KAYSeCTBEHHBIX 3a/1a4;
) TIEPEUUCIIUTE OCHOBHBIC aCMEKThl COOJIIOJICHUS TEXHUKH O€30IacHOCTU MpH paboTe C

arpecCUBHBIMU peareHTaMu (TUAPOKCUI HATPHS).

2. IIpoBeeHue ONbITOB

Oo6opynoBanue u nmocyaa PeakTuBbI
1. CrexistHHBIC TPOOUPKH 1.  PactBop NaOH
2. llrtatuB mis mpoObUpok 2. PactBop Na SO,

3. PactBop AICI;

4, PactBop Na,COs

5. PactBop Cu(OH),

6. KucnoTHO-OCHOBHBIH UHAUKATOD

AJITOopuTM NpoBeaeHus onbiTa Ne 1 Bonpocel u 3axanusn

3ananme Ne 1. B Tpex nmpobupkax mnon
HOMEpaMH HaXOAATCs PacTBOPBI TPEX COJIEH:
XJIOpU/1a AIIOMUHUS, Cyab(daTa HaTpus,

kapOoHara HaTtpus. He monp3ysich ApyrumMu | MOHHOM BHUJIAX.

peaKkTUBaMH, ONPEAEITUTE COCTAB KaX10i
POOHPKH.

1. [{aTh 0OBbsCHEHHE TPOBEIEHHBIM OIBITAM.
2. CocTaBUTh ypaBHEHMS pPEaKLUi,
IPOTEKAIOIIUX B IPOOUPKE B MOJIEKYISIPHOM U

AJIropuTM npoBeaeHus onbiTa Ne 2 Bonpocsl u 3aganus

32




®rEOY BO
rry
(11
A
B

PIrYTHUC

OEJEPAJIbBHOE TOCYJAPCTBEHHOE BIO/JIXXETHOE OBPA3OBATE/IbHOE
YYPEXXIEHME BbICIITETO OBPA30OBAHVIA

«POCCUVCKUM TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVICA»

CMK
PIYTUC

Aucm 33

3amanue Ne 2. Yto npousonier, eciu
OXJIQJIUTh PACTBOP KapOOHATA HATPUS WIIH
100aBUThH K HEMY THAPOKCHUI HATPHS?

1.1. Hamuth B mpobupky 1-2 mMi pacTBopa
KapOOHAaTa HATPHSL.

1.2. OnycTuTth MpOOUPKY B CTaKaH C OYCHb
XOJIOQHON BOJOU WA CHETOM.

1.3. I[IpoBeputh cpeay pacTBopa npu

moMomH KUCJIOTHO-OCHOBHOI'O HHAWKATOpPA.

1.4. JoGaBuTH K pacTBOpy KapOoHaTa
HATpPUS TUAPOKCHUT HATPHSL.

1.Kakoit uHauKaTOp Jy4ille KCI0JIb30BaTh JJIs

OIIpeIeTIeHUs Cpe/Ibl pacTBoOpa?

2. CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS
XUMHAYECKHX PEaKIUil, B MOJICKYJISIPHOM U
HMOHHOM BHJaX.

AJITOPUTM NpoBeeHus onbiTa Ne 3

BOl'[pOCI)I H 3a1aHUA

3ananue Ne 3. [IpoGiieMHBIN OMIBIT.

1.1. B ogHy IpoOHpKY C pacTBOPOM
cynbsara menu (II) npunuts pactTBOp
TUAPOKCUA HATPHSL.

1.2. Bo BTOpyro mpobupKy ¢ pacTBOPOM
cynbdara menu (II) npunute pacTBop
KapOoHaTa HaTpHsl.

1.3. CpaBHUTH LIBET 00pa3yIOIMUXCS
OCAaJIKOB.

1.4. O6patuTh BHUMaHUE Ha BbIICTICHUE
rasza B OJJHOM U3 TPOOUPOK.

1.5. Onpenenuts, OTKYy1a MOKET
BBIJICNIATHCS 3TOT ras?

1.6. ITpoBepuTh KaueCTBEHHBIH COCTaB raza
ropsIIen Ty4YUHKOMN.

1.7. OOBSICHUTH TPOUCXOISAIIIECE SBIICHHE.

1. CocTaBUTh COOTBETCTBYIOLUE YPAaBHEHUS
XUMHAYECKHX PEAKIUi, B MOJICKYISIPHOM U
MOHHOM BHJaXx.

AJITOpUTM npoBeeHus onbiTa Ne 4

Bonpocsl u 3aganus
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3ananue Ne 4. [IpoGiieMHBIN OTIBIT. 1. OOBSACHUTH MPOUCXOIAIICE SIBJICHUE.
1.1. K pacTBOpYy XJI0pH1a aTIOMUHUS 2. CocTaBUTh COOTBETCTBYIOIINE YPaBHEHUS
MPWINTH PacTBOP KapOoHATa HATPUSI. XUMHUYECKUX PEAKIUi, B MOJICKYJIIPHOM U

MOHHOM BUJaX.
3. OTBETUTH HA BOIIPOCHIL.

[ 9ero B MEAUIIMHCKOM ITPAKTUKE
MCIIOJIb3YIOT PacTBOP MUTHEBOM COABI AJIS
IIOJIOCKAHUS IPU BOCIIAJIUTEIIBHBIX
3aboseBaHusx ropsa? Kakosa posib ruiposimsa
B nipupoae? Ilouemy pacTBOp Mblia IEHUTCS B
Boze?

3. O0paboTKa pe3yJbTaTOB ONBITOB

1. HpoaHaJII/I?;I/IpOBaTI) COOTBCTCTBUC TIIOJYUCHHBIX PE3YJIbTATOB THIIAM THUAPOJIN3aA.
Crenarb COOTBETCTBYIOIINE BHIBO/IBI.

2. CopmynupoBaTh BBIBOJBI O 3aBUCUMOCTH THIA THUAPOJIN3A U KUCIOTHOCTU CPEIIBI
pacTBopa.

Pa3znen 4. Ctpoenne u cBOMCTBAa OpraHuvyeckux BeulecTs. JlabopatopHas padora 3.
«ITonydyeHue 3TH/IEHA U U3y4YeHUE €r0 CBOICTB)

HasBanune TeMbl Tema 4.2. «CBoiicTBa OpraHU4YECKUX COEIUHEHUI

PesynbTar 00yueHus VYcraHaBnmuBaTh ~ 3aBUCUMOCTh  (DU3UKO-XUMHYECKUX
CBOIWCTB OPraHMYECKHX BEIIECTB OT CTPOEHUS MOJIEKYII

OO01me KOMIIETCHIINT OK 01, OK 07

1. Bonnpocs! g5 1onycka K 1adopaTopHoii padore

a) chopMyIHpyHTE 11eb MIIAHUPYEMOT0 SKCIIEPUMEHTA;

0) 00BSICHUTE, K KAKOMY KJIaCCy OPraHMUYECKUX BEIIECTB OTHOCUTCS ITHIIEH;

B) O0BACHUTE, KAKUMU XMMHUYECKMMHU CBOMCTBAMHU 00JIa[aloT BELIeCTBA JAHHOTO Kiacca,
KaKMe KaueCTBEHHbIE PEaKIMU I UX OOHApYXEHUS UCTIOIb3YIOTCS;

r) OOBACHHTE, KaK MOXXHO TIOJYYUTh BEHIECTBA JIAHHOTO KJjacca COCAMHEHUN B
1a00pPaTOPHBIX YCIOBUSX;

1) OOBSICHUTE, U3 YEro COCTOUT MPUOOP IS MOTYyUEHHUS Ta30B;

€) MEepeunciIuTe OCHOBHBIE acCHEeKThl COOIONEHUS] TEXHUKU Oe30MacHOCTU HpU paboTe ¢
JIBX (9TUOBBIN CIUPT), arpeCCUBHBIMU peareHTaMu (KOHLIEHTPUPOBAaHHAS CepHasi KUCIOTa),
HarpeBaTelbHBIMU IPUOOpaMu (CIIUPTOBKA).

2. IlpoBeaeHne onbITOB

OobopynoBanue u mocyaa PeakTuBbI
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1. CrexisiHHBIC TPOOUPKH

1. KonnentpupoBanssiid pactBop H2SO4

2. Ulraru mis mpoOUpok

2. DTUJIOBBIN CIUPT

3. CnuproBka

3. PactBop KMnOy4

4, Cnuyku 4. bpomMHast Bosia

5. Ilecok

AJiroput™m nposeaeHus onbita Ne 1

Bonpoce! u 3axanus

1. [TomryuuTh 3TUIIEH AETHApATAINEH STUIOBOTO CIIUPTA,
00HapyXHUTh €T0, U3YYUThH €r0 CBOMCTBA.

1.1. B npoOupky HanuTh 2—3 MJI 3TUIOBOTO CIIUPTA U
OCTOPOKHO J0OaBUTh 6—9 MJI KOHIICHTPUPOBAHHOMW CEpHOM
KHUCJIOTBI. 3aT€M BChIIaTh HEMHOI'O IIPOKAJIEHHOIO NIECKa
(TIeCOK MJIM MEJIKHE KYCOYKH IEeM3bI BBOJSAT JUIS TOTO, YTOOBI
MPEAOTBPATUTD TOJUKH KUJIKOCTU MPU KUTIEHHUH ). 3aKPBIThH
npoOUPKY IPOOKOM ¢ ra300TBOIHOM TPYyOKOH, 3aKpENUThH €€ B
IITaTUBE U OCTOPOYKHO HArpeTh COAECPKUMOE TPOOUPKU

(puc.1)

C,H,OH

23

(xomiL.)

KMnO

Br,
1.2. OcTop0’kHO, pABHOMEPHO HArPETh CMECH.
1.3. B apyryro npobupky Hanente 2—3 M1 pa30aBIeHHOTO
pacTBopa MepMaHraHarta Kajius, ¥ MPOIyCTUTE Yepe3 HeTo

ras.
1.4. B TpeThio npoOUpKy HATUTH 2—3 MJI OPOMHOMN BOJIBI,

1. Yto npoucxoaur B
npobupke? Urto Habmro1a8TE?
2. K kakomy tumy
XUMHUYECKUX peaKIuii
OTHOCSITCS 3TU IIPOLECCHI?
Kak naszpiBarorcs?

3. Kak meHnsiercs okpacka
pactBopoB? [Touemy?

4. KakuM 1muiaMeHeM TOpUT
stmieH? [louemy?

5. CocTaBUTh ypaBHEHHUS
MIPOTEKAIOIINX ITPOLIECCOB.
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OIIYCTUTH Ta300TBOJIHYIO TPYOKY /10 THA 3TOW MPOOUPKH U
NPOMYCTUTH Yepe3 OPOMHYIO BOJY BBLACTISIOIIUNACS ra3.

1.5. BeIHYTh ra300TBOJHYIO TPYOKY U3 pacTBOpa U
MIOBEPHYTH €€ OTBEPCTUEM KBEPXY, IMOIKEUb BIJICIISIOIIUICS
ra3 (puc.2).

C,H;0H (aTuno-
BBIY CITUPT)

H,S0,

3. O0paboTKa pe3ybTATOB ONBITOB

1. Ilpoananu3upoBaTh COOTBETCTBHUE IMOJYYEHHBIX PE3YJIbTATOB CIIOCOOAM MOIYYEHHS

HEeNpeeNbHBIX YIIEBOIOPOAOB psijia ATHIIEeHA (ankeHoB). CienaTb COOTBETCTBYIOUINI BBIBOJ.
2. ChopmynrpoBaTh BEIBOJ O PH3UKO-XMMUYECKHX CBOMCTBAaX ITHIJICHA.
3. ChopmynupoBaTh BBIBOJI O CIIOCOOaX 0OHAPYKEHUS ITHIICHA.
IIpuBeaem npuMep 3agaHuil 1Jisi NHICbMEHHON KOHTPOJIBbHOI padoTsl (II).

1. Z[aﬁTe Ha3BaHUA OpPraHUYCCKUM COCOAUHCHUAM TII0 XUMHYCCKUM (I)opMleaM C

HUCIIOJB30BaHHUECM TpHBHaﬂBHOﬁ nim MCH(HYHapOﬂHOﬁ CHUCTEMaTHUECKOU HOMCHKIJIATYPbI:
a) C2H5OH
6) (CHs):NH
8) CH3-CH(NH,)-COOH
F) C3H9N
I[) CchHzHC:O
C) C6H5CH20H

2. CocraBbTe MOJHBIE M COKpAIllEHHBIE CTPYKTYpHBIE (POPMYIIBI OPraHUYECKUX BEIIECTB

OTJIENIBHBIX KJIACCOB MO UX Ha3BAaHUSIM B COOTBETCTBUU C MEXYHAPOJIHON HOMEHKIIATYpPOA:
a) METUJIOEH307
0) aHWIH
B) 3-MeTUnOyTaHaIb
T') HUKJIOTeKCeH
n) Oyranuen-1,2
€) 2-MeTuiInponaton-1
x) OyTHH-1
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3) aMUHOYKCYCHasi KUCJIOTa

3. CocTaBbTe YpaBHEHMS] XUMHUECKUX PEAKIIMI COIIACHO CXEME IPEeBPAILICHHI:

1500°C  Caxr +Br;

CHy — X1 — X, — X3

VYKaXuTe TUIl U MEXaHU3M PeaKIii, Ha30BUTE 00pa30BaBIINECs BELIECTBA.

4. Onpenenure MOJEKYISpHYIO GOpMyIy BellecTBa, conepxamiero 37,5% yraepoaa, 50%
kuciopoa u 12,5% Bopopona. OTHOCUTENbHAS IJIOTHOCTh MapOB ATOrO BEIIECTBA MO BOJIOPOAY
paBHa 16.

5. CKOJIBKO JTUTPOB BOJOpOJIa MOTpedyeTcs it oopasoBanus 10,2 © STUIOBOTO CIUPTA U3
areTaibJAeTu/1a, €CJIM BBIXO MPOAYKTA peakiuu coctabiset 80%?

2.2.2. Keiicbl

Kelicbl HCIIONB3YyIOTCA B KAaueCTBE OLEHOYHOIO CPEACTBA B pasfeiie 8 MPHUKIAIHOTO
MOJIyYJsl, UX COACp)KaHUE ONpEACSIeTCS C y4eToM  HpOQecCHOHATbHON HANpPaBICHHOCTH
obpazoBarenbHoi porpammel CI1O. [Ipumepsl BO3MOKHBIX TeM KEHCOB:

1. IloTernyieHre KIMMarTa 1 BRICBOOOK/ICHUE Ta30BBIX THIPATOB CO JTHA OKEaHa.

2. bynymme MaTepuaisl Ui aBUa-, MallliHO- ¥ TPHOOPOCTPOCHHS.

3. HoBble MaTepuainsl AJisl COJTHEUHbIX OaTapei.

4. JlexapcTBa Ha OCHOBE PACTUTENbHBIX IIPENAPaTOB.

5. XUMHUYECKHE JIEMEHTHI B )KU3HH YEJIOBEKA.

6. Bonopoanast sHepreTuka.

[TpuBenem mpumeps! keiicoB mo xumuu (aBTop ['onybeBa Muua bopucoBHa, ydutens
xumud, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B )KM3HM YeJI0BEKa»

B Sfnonunm oO0benMHEHHBIMH cuUJlaMd  HalMOHATbHOTO HMHCTUTYTa 3/I0POBbSI U
[IpedexrypHoro ynusepcurera Cua3yoku ObLJIO TPOBEICHO HCCIIEIOBAaHNE. Y UYEHbIE BBIICHUIIN,
YTO €CTECTBEHHBIE OPTaHUYECKHUE BEIIECTBA BCTYNAIOT B PEAKLHUIO C XJOPUPOBAHHON BOJIOW U3-
MoJ KpaHa, oOpa3ysl OIMacHbIe COEIMHEHHUs, KOTOPbIe MOTYT CIYXXUTh MPUYMHON paka. Takue
coeMHeHMs Ha3bpIBatOTCI MX, TO ecTh «MyTareH Uke» uin «Hen3BeCTHbIN MyTareH.

3agaHust:

1. Tlpennoxure criocoObl YMEHBIIIECHUS SIOBUTOTO BIUSHUS XJIOpa B MUTHEBOM BOJE HA
OpraHu3M YEeJIOBEKA.

2. Ucxons u3 cBoeil JKM3HEHHON MpPaKTUKH, MPUOIU3UTEIHHO pacCUUTaiTe, CKOJIBKO
XJIOPUPOBAHHOW BOJIbI BBl HCIIOJIB3YETE B TEUEHHE THS U JUISl KAKUX LIeJIen?

3. Kakue opransl yenoBeka OOJbIIIE BCETO CTPATAIOT OT BO3EHCTBHS XJIopa?

4. Kak BiusieT XJ0pupoBaHHas BOJa HA Y€JIOBEKa MPU KynaHuu?

5. Haiinure HOMOTHUTENBbHYI0 HH(POPMAIMIO O 3aMeHe XJopa MpHu 00e33apakhBaHUN
BO/IBI.

6. Uccnenyiite pa3nuuHbie TOBAphl OBITOBOM XMMHUU B CBOEM aoMe. COCTaBbTE CIUCOK
XJIOPCOJIEPKAIINX COSAMHEHUH, YKOXKUTE MEephl 0€30IMacCHOCTH TIPH padOTE C HUMH.

Keiic Ne2. «BogopoaoMo0uiu — mar B Oyayuiee»
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ABromobumn Honda FCX Clarity Ha BOJOPOAHBIX TOIUIMBHBIX 3JIEMEHTAX €34T IIO
noporam EBpomsr ¢ 2009 roma. B 2011 romy Honda mpucoenuHmiach K €BpONEHCKOMY
napTHepcTBY dKkonoruaHoi sHeprun (Clean Energy Partnership), mocie uero BeiBena Ha NepBbIit
IUTAaH TIPOU3BOJACTBO OJKOJOTHYECKH YHCTHIX aBToMoOwmied. A Ha Ilstom MockoBckoM
MexnayHnaponHoM aBtocaiioHe BA3 mpeacTtaBui cBOO HOBHHKY «Jlaga-AHTIm ¢ OayutoHaMu
BOJIOPOJIa U KHCIOPO/a.

3amanus:

1. Ilouemy MHOTrHE€ aBTOMOOWIbHbIE KOMIIAHUM pPa3paldaThIBAIOT  aBTOMOOWIIH,
paboTaromiye Ha BOJOPOAHOM TOIJIUBE?

2. Kak BBIXJIONIHBIC Ta3bl aBTOMOOWIEH, pa0OTAIOMMX HAa YIJIIEBOAOPOIHOM TOILIHBE,
BIIUSIOT HA 3JJ0POBbE YeIIOBEKa?

3. Kakue «+» u «—» BbI BUIUTE y BOJOPOIOMOOUIIEH?

4. HalimuTe TOMOIHUTENbHYIO HH(POpPMALIMIO 00 X YCTPOHCTBE.

5. Ecnu B Baieii cembe WM y BalllMX 3HAKOMBIX €CTh aBTOMOOWIIH, MOJCUUTANTE, CKOJIBKO
npUOIU3UTENBHO INTPOB OCH3MHA, ra3a U KAaKOH MapKH UCIIOJIb3yeTe €KEIHEBHO.

6. Kakue BemiecTBa 1 B KAKOM KOJIMUYECTBE MOTYT HaXOAMTHCS B BBIXJIOMHBIX ra3ax BalllhX
aBTOMOOMIIEH?

2.2.3. YueOHo-HCCI€10BATEIbCKUI NPOEKT

Y4eOHo-uccae10BaTeIbCKUIA MIPOSKT SBISETCSI OCHOBHBIM CIIOCOOOM OLICHKH PE3yJIbTaTOB
00y4eHusi, chOPMHPOBAHHBIX y 00YYaIOIIMXCS B XOJI€ OCBOCHHS ITPHUKIIAHOTO MOAYJISI XUMHUH B
pazznenax 9.1. u 9.2. MccnenoBanue U XUMHUYECKUI aHaIn3 00BbeKTOB Orocdepbl/TexHochepsl (¢
ydeToM Oynyiieit mpodeccuoHaIbHON AeSITENHHOCTH).

[IpuBenem mpuMep MPOEKTHOTO 3aJaHusi, paboTa HaJ KOTOPHIM HAYMHAETCS C Hayaia
paszena, a IeTaJIbHOE BBIMTOJTHEHHE 3aJIJaHUH B TPyIax u ohopMIIeHHE Pe3yIbTaTOB MPOECKTHOM
NeSITeTbHOCTH MTPOU3BOIUTCS B KOHIIE M3YUEHUS pa3zena.

OOmasi Tema NpOeKTa, NpPUBEICHHAs HIKE, B JaJbHEWIIEM JEKOMIO3HpYETCs II0
(aceTHOMY NOpPUHLUIY B 3aBUCUMOCTH OT MOJy4aeMoOd OOydYalolUMHCS CIEeHUAIbHOCTH
(mpodeccun), a TakxKe Kakgas TpyNIa MOXKET paccMOTpeTh Oojiee YriayOJIIeHHO OIUH U3
00s13aTeNIbHBIX CO/IePKaTEeNIbHBIX KOMIIOHEHTOB (TIOATEM) ITPOEKTA.

Ha3BaHue mpoekTa: COCTaBlIEHHE MPOEKTa IIBETHUKA/Ca/la/oropojaM B 3aBHCUMOCTH OT
coCTaBa MPOaHAM3UPOBAHHBIX ITOYB.

IIpoGaema wucciaenoBaHusi: ONpENEICHUE BO3MOXHOCTH pa30MBKM IIBETHUKA B
COOTBETCTBUHM C JHU3alHEPCKUM 3allpOCOM W HEOOXOIWMOCTH aNanTalud JAH3aiHEPCKOTrO
IPOEKTa K MOYBEHHBIM U KIMMAaTHUYECKUM YCIIOBHUSIM Ha OCHOBAHUU MCCIIEIOBAHUS XMMUYECKOTO
COCTaBa MOYB MPEIOKEHHOTO yJacTKa.

Leab nmpoexkTa: ONpenenuTh BIMSHHE XHMHUYECKOTO COCTaBa MOYB Ha IPeI0KEHHOM
y4acTKe Ha aCCOPTUMEHT PACTEHH, PEKOMEHIOBAaHHBIX K MOCAJIKE ISl pealn3alruy BEIOPaHHOTO
JM3aIHEPCKOTO MPOEKTA.

3axayu npoekra:

1) uccnenoBaTh XUMHUYECKUH COCTaB, CTPYKTYPY, KUCIOTHOCTD TIOYBBI Ha MPEIOKEHHOM
y4acTKe;
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2) uccneaoBaTh MHCOJISALIMIO OTBEACHHOTO JIJIsl IBETHUKA YYacTKa;

3) HmpennoKuTh Mepbl M0 YJAYUYIIEHHIO KAauecTBa IIOYBBI IIyTEM BHECEHMS PA3IMYHBIX
ynoOpeHuit 1 100aBOK Ha MPEAJIOKEHHOM YYaCTKe B clydae HE0OXO0AUMOCTH;

4) ompenenuTh aCCOPTUMEHT PACTCHUN B COOTBETCTBHHU C BBISIBICHHBIMU OCOOCHHOCTSIMH
UCCJICIOBAHHOT'O Y4aCTKa U TU3alfHEPCKUM 3aIpOCoM;

5) cocTaBUTh MOCAI0UHYIO BEJOMOCTb;

6) MOATOTOBUTH U IMYOJMYHO MPEICTABUTH IPE3EHTALMIO IO TEME IPOEKTa B KOMaH/IE.

Pe3yabTarnl 00yyeHus:

— OIpeleNsITh IepedeHb HEOOXOJUMBIX HCCIIEJOBAaHMM XMMHUYECKOTO COCTaBa IOYB U
y4dacTKa Ui COCTaBJICHUS WIH aJjalTalluy paHee pa3pabOTaHHOTO MPOEKTA IIBETHUKA;

— ONKMCBIBATh 3aBUCHUMOCTb aCCOPTHMMEHTA PAaCTEHHI OT KauecTBa MPEJIOKEHHOMN IOYBbI
JU1s1 OOYCTpOMCTBA IBETHUKA,

Pe3yabTaT npoekTHOM padoThl 00y4aroUIerocs:

— MakeT / BuzjeoMartepuai / neyatHole cpefctsa / 3D-Moenu KocCMUYECKON TeXHOJIOTUHY;
IpEe3eHTalMs Pe3y/IbTaTOB UCCIIEA0BAaHMS Ha IPO(PECCHOHATIBHBIX KOHKYPCAX.

®DopMa npeacTaBIeHus pe3yibTaTOB IPOEKTHON padoThI:

— 3alUTa MPOEKTa C MCIOJIb30BAaHUEM CPE/ICTB BU3YyalIU3allUU U IEMOHCTPALIUN IPOAYKTA
(/ makera / BueomMarepuaia / medaTHbIX cpeacTs / 3D-monenu (pu HATHYKH).

Bo3mo:xkHbIe BADUAHTHI TeM NMPOEKTOB:

1. UccnenoBanue cocTaBa MUHEPAJIIbHOM BOJIbI U PEKOMEHIALIUU 110 €€ HCII0JIb30BaHMUIO.

2. HccnenoBaHue pa3pyllalolIero JeHCTBUS TMPUPOJHOW BOJbI HA CTPOUTENIbHBIE
MaTepHabl.

3. CocraBneHue TIpoekTa IBETHUKa/oropoja/caja B 3aBHCHUMOCTH OT COCTaBa
NPOAHAJIM3UPOBAHHBIX TIOYB B COOTBETCTBUM C JU3aHHEPCKUM 3ampocoM (MOHOXPOMHBIN
[[BETHUK, [IBETHUK OIHOJIETHUKOB, MHOTOJIETHUKOB, I€KOPATUBHBIN OrOpOA U Jp.).

4. CocraBieHue cOaJaHCHUPOBAHHOIO MEHI0 Ha J€Hb (HEIENI0) B 3aBHUCHUMOCTH OT
COJIep’KaHUsl XMMHUYECKUX MaKpO U MUKPOAJIEMEHTOB B MMPOAYKTaX MUTAHUS.

5. UccnenoBanue kauecTBa NUTHLEBOM BOJEI.

6. UccnenoBanue mpo6 BOIONPOBOIHOM BOJbI HA IPEMET YCTPAHEHUS )KECTKOCTH.

7. YCcTpaHEHHUE )KECTKOCTH BOJBI B CEIBCKOXO03UCTBEHHOU JEATEIBHOCTH.

8. KoHTposb KayecTBa TEXHUUYECKOM BOJBI PA3HBIX BHIOB B COOTBETCTBUHU C METOJIUKAMHU
no ['OCT.

9. Coznanue 1eKOpaTUBHOM IITYKaTypKH.

10. ITnTMeHTHI B U3IETNSIX U3 CTEKIIA.

11. UccnenoBanue pa3pymarmiero JeMCTBUS BOIbl HA CTPOUTEIbHBIE MATEPHUAIIBI.

12. Onenka cocTosiHUSI BO3ayxa paboueill 30HBI clienuaincTa (TEXHOJIOra, CTPOUTENS U
T.I., C Y4eTOM 00JacTh NMpoecCHOHATbHON JESATENIbHOCTH) B COOTBETCTBUM C HOPMATUBHBIMU
JIOKyMEHTaMu

OHeHO‘IHLIe cpeacrea l'lpOMC)KyTO‘-lHOfI aTTeCTAlMM 0 JUCHMUIIINHE «XUMHS»
HpOMe)KYTOLIHaSI aTTecTalys II0 JUCIUILIIMHE «XHUMUI» IMPOBOAUTCS B (bopMe OK3aMCHa.

Ka)KI[LIfI 9K3aMEHalIMOHHBIN OHJICT COCTOUT U3 TpEX 3aJIaHUM; 1) TCOPCTUUCCKOC 3a/IaHNC B BUJIC
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BOIIpOCA M3 TEOPETHMYECKOIO COJEp)KaHWsS OCHOBHOIO U IPHUKIATHOTO MOAYNIeH; 2)
NPaKTUYEeCKOe 3aJaHue (COCTaBJICHHWE YPaBHEHUH XHUMHMUYECKHMX pEaKUUid C ydacTHeMm
HEOPraHMYECKUX WM OPraHMYECKUX BEIIECTB, B T.4. IETIOYEK MPEBPALICHUN U KauyeCTBEHHBIX
peakuuii 0OHapy>KEHHsI; XUMHUECKUX (POPMYJT HEOPraHUYECKHX M OPraHMYECKUX BEIIECTB, B T.4.
CTPYKTYPHBIX; 33JaHHsl 110 HOMEHKJIAType HEOPraHMYeCKUX U OpraHMYEeCKHX BEIIECTB; OLIEHKa
U3MEHEHHUS CKOPOCTH XMMHUYECKOM pEakLUd M HalpaBJICHHs CMEIIEHUS pPaBHOBECUSA C
ucnonb3oBanuem npunuuna Jle-lllaTense; oleHKa XMMHUYECKOro cocTaBa M OOOCHOBaHME
MPUMEHUMOCTH O00BEKTa OMo- Miu TexHochepbl W T..); 3) pacueTHas 3aaada (pacueTsl IO
YPAaBHEHHIO XMMUYECKHX PEaKIHid, pacyeT MacCOBOW JOJM (Macchl) XUMHUYECKOTO HJIEMEHTa
(coemuHeHHs) B MOJEKyJe (CMECH); OmpeaeieHHe mpocTermield (HopMyasl OpPraHUYEeCcKOH
MOJIEKYJIbI, UCXOAS U3 3JIEMEHTHOTO cocTaBa (B %); pacyeThl TeIIOBBIX 3(PPEKTOB XUMHUUECKUX
peaKIyii; pacyeTbl 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakmuu OT KOHICHTPAUU W
TeMIIepaTypsl U T.I1.).

[TpuBenem npuMep sK3aMeHallMOHHOI O Ouera.

3amanmue 1.

Kakoil pacTBOp HCHOJB3YIOT Ui KadeCTBEHHOW PEKLMU OIpeNesIeHUus] XJIOPUJIOB,
O6pomuoB, Hoaunos? Hanumure ypaBHeHUs peakuid 1 000CHYITe OTBET.

3aganue 2.

Jlana cxema npeBpaleHui.

C,HsOH A1203:400°_, 51 KMnO4, H20,0-20°_, sy HBr(ss6).¢_, 3ty 5~ C,H,0

[TponumuTe Bce peakiyu U onpeaenuTs Bemectsa X1, X2, X3.

3aganue 3.

Omnpenenure MaccoBble JO0IM XHMHYECKHUX 3JIEMEHTOB B okcuzae amtoMuHus Al,Os; u
BBIPa3UTE UX B MIPOLICHTAX.

5.YCJIOBHUSA PEAJIM3ALIUMA TPOTI'PAMMBI TN CIIUTIJINHBI

5.1. Inst peanusanuu nporpaMMmbl y4eOHON AMCHUIIMHBI JOJDKHBI OBITh MPEIyCMOTPEHBI
CIIEIYIOIINE CIEUAIBHBIE IOMEIIECHHUS:

Jlnis peannzaliuy MporpamMMbl JTUCHMITIMHBI JTOJDKHBI OBITH MPETyCMOTPEHBI CIEIYIOLIe

CHelMalIbHbIe TIOMEIICHUs: Y4eOHBbIH KaOMHET XUMUU W/HWIK y4yeOHOW XMMHUYECKOUN
nabopaTopuH.

OobOopynoBanue  y4eOHOro KabuHeTa (HarasAHbIC nocoous): Ha0OpbI
[IApOCTEP>KHEBBIX MOJIEJIEH MOJIEKYJI, MOJEIN KPUCTANINYECKUX PEHIETOK, KOJIEKIIUU TPOCTHIX
U CJIOKHBIX BEIIECTB W/WIM KOJUIEKLIMU MOJMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ M MHHEPAJIOB,
tabmuia Meneneesa, yueOHble puiabmbl, 1H(poBbie 00pa30BaTEbHBIE PECYPCHI.

Texnuyeckue cpeacrBa 00y4eHHsi: KOMIBIOTEP C YCTPOHCTBAaMHU BOCIPOU3BEACHHUS
3BYKa, NPUHTEp, MYJIbTUMEAUA-TIPOEKTOP C OHKPAHOM, MYJIbTHUMEIHIHAs JOCKa, YKa3Ka-
IIPE3EHTEP AJIS IPE3EHTALNM.

OobopynoBanue jgadoparopuu U padoYUX MecT JIa0OpPaTOPMU: MEH3YpPKH, MHUIETKH-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEIMETHBIE U MOKPOBHbIE CTEKJIA, IUIAHIIETHI
JUISL KamnelbHbIX peakiuil, ¢uimpTpoBaibHas Oymara, MpPOMBIBAJIKH, CTEKISIHHbIE HPOOMPKH,
pe3MHOBBIE MPOOKH, (OHAPUKH, HAOOpP pPEAKTUBOB, CTEKJISHHBIC MAaJIOYKH, IITATUBBI JJIs
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IPOOMPOK; MEPHBIE LIMJIMHAPHI, BOPOHKH CTEKJISTHHbIE, BOPOHKU JI€IUTEIbHbIE IMINHIPUUECKUE
(50-100 mu1), cTymku ¢ ECTHKOM, GappopoBbIC YAIIKH, MAHIETHI, PHUIBTPHl OyMaXKHbIC, BaTa,
MapJisi, YacoBbIE CTEKJA, JJIEKTPOIUIMTKH, JIaODOPAaTOpHBIC INTATHUBBI, CHUPTOBBIE TOPEIKH,
CIIUYKH, TPUOOpP JUIS MOTYYCHHS Ta30B (MM MPOOHpPKA C Ta300TBOJHON TPYOKOH), AepKaTen
JUTsL IPOOUPOK, CKIISIHKH ISl XpaHeHHsI pEaKTUBOB, pa3/laTOUHbIE JIOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); MITAaTENW; MAHIETHI; TUTEIBHBIC IIUIIIIBI; CEKYHIOMEPHI (TaliMephl), MEpHBIC
npobupku (Ha 10-20 mur) u mepHbie kouOwr (25, 50, 100 u 200 mn), BomsHass Oans (Miau
TEPMOCTAT), CTCKJSIHHBIC NAJIOYKH, KOHWYECKHe KOJIObI juisi TuTpoBanus (50 m 100 M),
WHAMKATOpHBbIE TIOJIOCKU s onpeneneHus pH u  craHgapTtHas MHOUMKATOpHAs IIKaja;
YHUBEPCAJIbHBIN HHAUKATOP; munetku Ha 1, 10, 50 mu (nm no3zaropsr Ha 1, 5 1 10 mur), GropeTkn
JUISL TUTPOBAHU, MeTUIIMHCKKE mmpullsl Ha 100—150 mu1, 1abopaTopHble W/HIN aHATUTHYECKHE
Bechl, pH-MeTpsI, cymmibHbIN IKad, U ap. 1abopaTopHOe 000PYI0BaHUE.

6.MndopmannonHoe obecrneyeHue peaau3aluu NPoOrpaMMbl

Jdns peanuzanuy mporpaMmbl  OMOIMOTEYHBIH (OHA 00pa3oBaTeNbHONW OpraHU3aIliH
YKOMIUICKTOBAH ICYATHBIMU /U OJICKTPOHHBLIC O6pa30BaTeJII>HI)IC n I/IH(l)OpMaIII/IOHHI)IG
pecypchbl, peKOMEHIOBaHHBIE JJIsi MCIIOIb30BaHHUS B 00pa30BAaTEIFHOM MpOIEcce, HE CTapiie
1T JIET C MOMCHTA U3JaHUA.

6.1. OcHOBHBIE MeYATHbIE U3IAHUS
1. Caenko, O. E., Xumus (st HEXUMHYECKUX crelnuanbHocTei). [Ipaktukym : yuyebHOe

nocobue / O. E. Caenko. — Mocksa : KuoPyc, 2025. — 240 c. — (11 HEXUMHYECKUX

cnernuanbaocTei). — ISBN 978-5-406-14083-3. — URL.: https://book.ru/book/956630

2. Kum, H. E. OOmas u HeopraHWYecKass XUMHs JUII METUIIMHCKUX CIEIHaTbHOCTEH :
yuebnoe nocobue / H. E. Kum, H. O. Kum, E. 1O0. UepnoBa. — Mocksa : KnoPyc,
2026. — 191 c. — ISBN 978-5-406-15470-0. — URL.: https://book.ru/book/960507

3. Caenko, O. E. Oprannueckas xumus (¢ npaktukymom) : yueonuk / O. E. CaeHko. —
MockBa : KnoPyc, 2026. — 177 c¢. — ISBN 978-5-406-15942-2. — URL:
https://book.ru/book/961769

4. Oprannyeckas xumus : yueonuk / W. I1. SIkosnes, T. JI. CemakoBa, E. B. KyBaesa [u
np.] ; mox pen. U. I1. SAxosneBa. — Mocksa : KnoPyc, 2023. — 289 c. — ISBN 978-5-406-
10413-2. — URL.: https://book.ru/book/947353

6.2. OcHOBHBIE YJICKTPOHHBIEC U31aAHUS
1. hvsh.ru — Xypuan «Xumus B IIKOJIEH.

2. https://postnauka.ru/themes/chemistry — nekiuu mo xumuu Ha caire [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
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Hayuno-monynsipablii  MPOEKT «DJIEMEHThl OONbIIONH Hayku» ((PU3MKa, XUMUS,
MaTeMaTrrKa, aCTpPOHOMHUS, HAYKH O JKU3HHU, HayKu o 3emse). HoBocTu Hayku, KHUTH, Hay4HO-
MONYJISIPHBIE CTATHU, JIEKLINH, SHIIUKJIONEIUH.

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

Caiit HayuHo-nonyJisipHoro sxypHana «Ilorenmman». Xypnan usmaéres ¢ 2005r., ¢
2011 r. — paznmen «Xumus».

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

CaliT HayyHO-TIOIYJISIPHOTO XKypHaia « XUMHUsA U Ku3Hby». XKypHan uznaéres ¢ 1965 r.

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

OTkpbITass 27eKTpoHHAs OuOnmMoreka xummueckoro moprana «Chemnet», comepx ut
yueOHbIe U MHPOPMAITMOHHBIE MaTePHAIIBI JUISI IIKOJIHHUKOB M y4uTele. B Hell MOXKHO HAaWTH
yueOHUKM 1O  o0mel W  HEOpraHWYecKod  XMMHUH,  OpPraHMYECKONM  XHUMHH,
MyJIbTUMEIMaMaTepUalibl, a TakKe 3aJaud XUMHUYECKUX OJUMIIMAJ C PEIICHUSMH, 3aJadu
BCTYIUTEIBHBIX SK3aMEHOB Il aOUTYypPHUEHTOB.

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

Wudopmannonnsle  Marepuansl 00  onumnuazgax:  MOCKOBCKOM — TOpPOJCKOM,
Bceepoccuiickon, Menneneesckor, MexnynapoaHon. IIpuBeneHsl 3agaud TEOPETHUYECKUX U
HKCIIEPUMEHTAJIbHBIX TYPOB, IOJAPOOHBIE PELIEHUS, CIUCKU U (oTorpadun nodeauTenei.

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

Cucrtema IUCTaHIIMOHHOTO OOYy4YeHHUs, HAIlPaBJICHHAs B MEPBYIO O4epe/lb Ha MOJATOTOBKY
K OJIMMIIMAJIaM BCEX YPOBHEM — OT HIKOJIBHBIX 10 MexayHapoaHoi. CaliT conep>KUT OrpOMHOE
KOJIMYECTBO 3ajay, CrPYNIHUPOBAHHBIX Kak IO TemMaMm, Tak M Ho ojumnuazaM. Ilo Bcem
OCHOBHBIM pazJielaM XUMHUHU THpPUBEIEH TEOPETUUYECKUN MaTepuan U pa3o0paHbl pelieHus
TUIIOBBIX 3a7a4.

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

ITopran no HaHoTexHojorusM. OCHOBHas I€JIb — pPa3BUTHE 00pa3oBaHMs B 00JacTu
HAHOTEXHOJIOTUH U MOATOTOBKA K MHTEPHET-0JIMMITHAJIE 110 HAHOTEXHOJIOTHSIM.

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

Hanéxnas cnpaBounass nHdopManus O XMMHUYECKHUX JJEMEHTaX M WX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

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

Pycckosi3pIuHbIN CAUT O CBOMCTBAX XMMHYECKUX DJIIEMEHTOB.
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11. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuii  caliT  oHJaiiH-00pa3oBaHUs, COJIEPKUT MHOTO  HHTEPECHBIX
00pa30BaTeNbHBIX KYpCOB M BHUAEOJEKLMH [IJs LIKOJBHUKOB, CTYIEHTOB M yuuTesed. Ecth
HECKOJIBKO KYPCOB 10 XUMUHU.

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

Caiir Chemical Abstract Service — camblii aBTOPUTETHBIH B MHpE XHUMHUHU
WH()OPMAITMOHHBIA HHTEPHET-PECYPC (CAUT IIIATHBIN ).

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

[Topran no opraHUYeCKOl XMMUU HA AHTJIMMCKOM S3BIKE.

14. http://www.xumuk.ru

CaliT 0 XUMHH: KIAaCCHYECKHe YYCOHUKH, CIPABOYHUKH, OSHIUKIIONCINN, ITOUCK
OpPraHUYECKUX U HEOPTraHUYECKUX PEaKLUi, COCTABICHUE YPAaBHEHUN PEaKIIUi.

15. http://orgchemlab.com/

CaiiT, NOCBAIIEHHBIN TPAKTHUECKOM paboTe B 1abopaTopuu
6.3. JlonoJHUTEIbHbIE HCTOYHUKH
1. Xwumusa. 10 xnacc. YrnyOnéuueli ypoBeHb : YueOnuk / B.B. Epemun, H.E.
KysbpmeHnko, B.M. Tepenun [u ap.]; nox. pen. B.B. Jlyuun — Mocksa : [Ipocsemenue, 2025. —
10 c. — URL: https://book.ru/book/958031

2. Xwmwmsa. 11 xmacc. YriyOnénueni ypoBenbp : YueOnuk / B.B. Epemun, H.E.
Kysbmenko, A.A. Jlpo3noB [u ap.] — Mocksa : Ilpocsemenne, 2025. — 10 ¢. — URL:
https://book.ru/book/958079

3.  Hoommuckuit, 1.W.. Xumusi. Oprannueckas xumus. Ydebnoe nocobue. 10 xmacc.
VYrny6nennsiii ypoBenb : YueOHoe nocooue / U.W. Hosommnckuit, H.C. HoBommHckas —
MockBa : Pycckoe cmoBo, 2024. — 394 c. — ISBN 978-5-533-03092-2. — URL:
https://book.ru/book/956515

4. HUcromuna, O. b. S roTOBIIO HCCIENOBATEILCKHI MPOEKT: PEKOMEHIAIUU IS
cpenHero mpodeccuoHanbHOro obpazoBanus : yuebnoe mocoobue / O. b. Uctomuna. —
MockBa : Pycaiinc, 2026. — 96 c¢. — ISBN 978-5-466-09659-0. — URL:
https://book.ru/book/958806
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