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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUU HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeMETHBIM W OpeIMETHbIM). HayyHO-MeTOIM4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBETCTBMHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTHA U CAMOOIIPEEIICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

LEJIEHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluXcs PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CLIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMeTa «XHUMUSD» IJOCTUTAKOTCS B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAaMM W TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
O0yJaroIIXCsl.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XUMHUS»  OTpaxkaroT
c(OPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyJaroluxcs Mo peaiv3aluy IPUHATHIX B OOILIECTBE LIEHHOCTEW, B TOM YHCIIE B
YaCTHU:

1) rpa:kIaHCKOr0 BOCIMTAHUSA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;
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TOTOBHOCTH K COBMECTHOW TBOPUECKOM JEATEIBHOCTH MPHU CO3JaHUH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCca ¥ M03HABATENIBHBIX MOTUBOB B ITOJIYYEHHUH U ITOCIIEAYIOIIEM aHAIU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHNs KYJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITIOBCEHEBHOM XKU3HU U B TPYIOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTUE B PEIICHHM NPAKTUYECKUX 3a/1ady
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);
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WHTEpeca K MPAKTUIECKOMY U3yUEHUI0 MPOdeCcCruil pa3auyHoOro pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAECKTOPUU
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIBLHOTO MPUPOIOIIOJIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpPYKaloleM MHpE Kak O €IMHCTBE MPHUPOJIBI M YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIN3ALHN: B €€ TYMaHUCTUYECKON HAIIPABJIEHHOCTH U BaXKHOU POJIM B CO3IaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAXKIOTO WieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U
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IPOUCXOAIINX B HEM U3MEHEHUMN, YMEHHUSA JIeaTh 000CHOBAaHHBIE 3aK/IIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI
JESITEBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIrO MpeaMeTa «XUMHUs» Ha
YPOBHE CcpeaHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIC IS dbopMupoBaHUsT ~ MUPOBO33pPEHUS  OOyYaromMXCs
MEXIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIECHAYUYHbIC TMOHSTHS, OTpakarollue
[[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MPOIIECC, CUCTEMa, HAy4YHbIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpUsl, UCCIe0OBaHNE, HAOIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBIC yueOHbIEC NEUCTBUS (TO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITMATBLHOM KOMIETEHIIMH 00y4YaroInXCs;
CIIOCOOHOCTH oOyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETYyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIbHOCTU C MIOCTABJICHHBIMU LIEJISIMU;
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UCIIOJIB30BaTh MPHU OCBOCHUM 3HAHUU MPUEMBI JIOTHYECKOTO MBIIUICHUAS —
BBIICIIATh XapaKTEPHbIE MPU3HAKKA TOHATHM W YCTAaHaBJIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS I OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHUS M KPUTEPUM JUIS KJIacCU(PUKAUMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHIYKTHBHbBIC, JAECIyKTUBHBIE, I10
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH U NPOTHBOPEYHS B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BHIBObI U 3aKIIOUYEHUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3yEMbIE B XUMHH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIETbHBIC IIPEICTABICHUS — XUMHUUECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMUUECKast popMyJia, ypaBHEHHE XUMHUECKON peakluu
— IIpU pEIICHUH Y4eOHBIX MO3HABATEIBHBIX W MPAKTHUUECKUX 3aJad, MPUMEHSTH
Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS AJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 6a3oBbIe HcCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuui;

(bopMyIMpPOBAThH LIEJIU U 3a/1a4U UCCIIEI0BAHMS, UCIIOIb30BATh IOCTABICHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HMHCTPYMEHTA
MO3HaHUS U OCHOBBI JUIsl (DOPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKIECHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJIAHUPOBAHUS M  IPOBEACHMS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
npouecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (popMyIHMpoBaTh
00001IeHHS U BBIBOBI OTHOCUTENILHO TIOCTOBEPHOCTH PE3YyJIbTAaTOB HCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJAEIIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PEIIEHUS PAKTHYECKUX 3a7a4, IPUMEHEHHIO PA3JIMYHBIX METOIOB
MO3HAHUS.

3) pabora ¢ unpopmaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX HWHGPoOpMau (HAy4yHO-
NOMYJsIpHasl JUTepaTypa XHMHYECKOTO COJIEp)KaHus, CIPaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(GOPMALIMIO PAa3IMYHBIX BUAOB U (HOopM

MpcaACTaBJICHUA, KPUTHYCCKH OLICHUBATH ee JOCTOBCPHOCTD u
HCTIPOTHUBOPCUYNBOCTD,
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(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBIE METOJABI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT HCHOJB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

MCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPECTBA IPHU pabOTE C XUMUYECKON
uH(popMaIue: NMPUMEHITh MEXIpeIMeTHbIe ((U3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEeil pe3ylbTaTOB MO3HABATEIBHON JESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUNA MYTEM COTJIACOBAHMS TO3MIMHA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh TMpe/jiaraéMblii aJIroput™M JACUCTBUU MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISTH CAMOKOHTPOJIb CBOCH JIEATEIHLHOCTH Ha OCHOBE CaMOaHaIH3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHH B IO3HAHUU SIBJICHUWA TPUPOIBI,
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B (OpMHUpPOBAaHMU MBINUICHUS U KYJIBTYPbl JUYHOCTH, €€ (PYHKIIHMOHAIHHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJII pELIEHUSI MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKMM DIIEMEHT, aToOM, JJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBIN 00BEM, YIIIEPOIHbBIN CKeNeT, GYHKIMOHAIbHAS TPYIINa, paiuKal,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMSI); TEOpPUHM M 3aKOHBI (TEOpUsi CTPOEHUs
oprannueckux BemiectB A. M. BytinepoBa, 3aKk0OH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKUE 3HAHUA,
JeXalye B OCHOBE IOHMMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacCHOM HCIIOJIb30BAHUM BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IIPU
ONMCAHNU COCTaBa, CTPOCHHMS U IPEBPALICHUN OPTAHUYECKUX COEAUHEHNN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKUui,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHMYECKMX BELIECTB I WJUIFOCTpPALUU HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne CoelWHEHUN (yrieBOJOpOAbl, KHCIOPOA M a30TCOAEp Kalliue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATUJICHTJIMKOJb, TIUUEPHUH, (eHOoJ, (opMalbIerusl, ameTajibAeruj, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPaTHBIC);

C(OPMUPOBAHHOCTh YMEHHUS NIPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;
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c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTaB, CTPOCHUE, PU3HUECKHEC
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, 3TUJICH, POTWJICH, alleTHIICH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 6eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIUIEPUH, PEHOI,
aleTanbIeTU, MypaBbiUHasl U YKCYCHAsl KMCIIOThI, TJII0K03a, Kpaxmal, eJITi0103a,
AMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UICTOUHUKHU YTIJIEBOJIOPOIHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIOCOOBI UX MEPEPadOTKH U MPAKTHIECKOE
IPUMEHEHUE TIPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX sIBJICHUN (HaOJt0IeHnEe, U3MEpPEHUE, IKCIIEPUMEHT, MOJICJIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBUiia OOpaIIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBPAILIEHUS OPTaHUYECKHUX BEIIECTB MPU HArPEBaHUU, MOJTyUYCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CIKOB MPU HArPEBaHWH, IBETHBIC PEAKIIMHA OCJTKOB) B COOTBETCTBUU
C TMpaBWJaMH TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyIOBaHUEM, TMPEJACTABISATh  PE3YJbTaThl  XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAITMIO, TIONyYaeMyK0 M3 pa3HBIX HCTOYHHUKOB (CpEICTBa MacCOBOMU
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  JKOJOTUUYECKH
1€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETHHOCTH B IEJIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIEeW MPUPOJHON Cpelibl, 0OCO3HABAThH
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OMAaCHOCTh BO3JECHCTBUS HAa >KUBBIE OPraHU3Mbl OINPEACIEHHBIX OPraHUYECKHX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUS Kypca «OOIas ¥ HeopraHudeckas
XUMUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOUMOM JIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBbIO U IIPUPOJIHOM CpeEIe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATAOIIME TOHATHS (XMUMHYECKUM DJIEMEHT, aToM, M30TOom, S-, p-, d-
ANIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PeIIETKa,
TUNBl  XUMHUYECKUX  PEAKIMH, PacTBOpP, DJICKTPOIUTHI, HEDIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALINUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON auccoluannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMS MAacChl BEIIECTB, 3aKOH COXPaHEHMS M IpPEeBpaIleHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MUPOBO33PEHYECKUE 3HAHUS, JCKAIlMe B OCHOBE INMOHUMAHHS NPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXXKHEHIITNX HEOPTAaHUYIECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM S TEILHOCTH YEJIOBEKA,

chOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHWYECKUX BEIIECTB U UX MPEBpaICHU;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJH30BATh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWH XHMHYECKUX  PEAKIUH,
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cuctematnyeckyro HomeHknaTypy (IUPAC) u TpuBranpHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHUCIbI ras, aMMHAaK, raméHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(pOpMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKON
CBSA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOJHAs) B COCAUHEHUSAX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHad,
MOHHAsA, METAJUIMUECKast), XapaKTep Cpeibl B BOJHBIX PACTBOPAaX HEOPraHUUECKUX
COCJIMHCHUM;

c(pOpMUPOBAHHOCTb YMEHUI YCTaHABJIMBATh IIPUHA/JIC)KHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUI PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /[,
W. MenaeneeBa u J1EMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYI0, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil CHCTEMBI
xumuueckux snemeHtoB JI. WM. MenneneeBa, ucnosb3ys HOHATHS «s-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHI», 00BSICHITH 3aKOHOMEPHOCTHU
W3MEHEHHUS] CBOMCTB XMMHUYECKUX 3JEMEHTOB M MX COEIUHEHHMH IO Mepuoiam M
rpynmam [lepuoandeckoi cucTemel XuMuyeckux 3jeMeHToB JI. 1. Menneneena;

c()OPMUPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh (OMUCHIBaTh)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHbIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIU;

Cc(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUYECKHE PEaKLIUU I10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHUPOBAHHOCTh YMEHUW COCTABJISITh YPaBHEHHUS PEaKUUid pa3IUUHbIX
TUIIOB, TIOJHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAUECTBEHHbI COCTaB PAa3jJMYHbIX HEOPraHMYECKUX BEIIECTB, pPAaclO3HaBaTh
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX

BCIIICCTB,
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c(OPMUPOBAHHOCTh ~YMEHHMH  PACKPBIBATh  CYIIHOCTh  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHsS] CEPHOM KHCIIOThI, aMMHAKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas 10J1s BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOLIEHUI ra30B MpU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia OOpallleHus C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3j0KEHUE IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIIUH,
peaklMd MOHHOTrO OOMEHAa, KayeCTBEHHbIE pEaKkIUU Ha CyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIlEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPeaKIUil U POPMYyIHPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX HMCTOYHHMKOB (CpelCcTBa MacCOBOMU
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUjia  DKOJOTHYECKHU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOIIEH MPUPOJHON Cpelbl, 0CO3HABATh
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs
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cmbicn mokaszarens [I/JIK, moscHATh Ha mnpuMepax CHOCOObl YMEHBIIEHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

Uil 00ydarouuxcst ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0pPOBbSI: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHUYECKUX

dbopmy.
COJEP)XAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI OPraHNYECKOM XUMHUH

[IpenMeT opraHMYeCKON XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPHAIOB. T€OpUS CTPOEHUS OPraHUYECKHX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE TOJI0KeHUs. CTPYKTYpHBIE (hOPMYIIbI
OpraHMYeCcKuX BelecTB. ['omomorus, wusomepus. XHUMHUYECKas CBA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJVHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenne o KinaccupuKanuu opraHmyeckux BeniecTB. HoMmeHkmarypa
OpraHMYECKUX COEIMHEHUN (CUCTEMaTWyecKas) W TPUBHUAIbHBIE Ha3BaHUS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OpraHUYECKUX BEIIECTB U MaTEpHalaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ] OpPraHUYeCKHX BEUIECTB, HAOJIOJEHHWE M OINKUCAHUE
JIEMOHCTPALlMOHHBIX OIBITOB IO IPEBPALLECHUIO OPraHUYECKUX BEIIECTB IpU
HarpeBaHuu (IJIaBjieHue, OOyriIuBaHUE U TOPEHHE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MeraH W d3TaH —
NpOCTEUIINE TNPEICTABUTENN aJIKaHOB: (U3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakuu 3amelleHus] U TOPEHUs), HAxXOXKIEHUE B IPUPOJE, IOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IMPOMUIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBa
(peakuu  TUAPUPOBAHUS, TAJOIeHUPOBAHUSA, TUIpaTallid, OKHUCJICHHUS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.
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Anxaguensl: OyramueH-1,3 u metunOyramueH-1,3: cTpoeHue, BakKHEWIINeE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, FTOMOJIOTMUECKUN psi. ALleTUIIEH
— IPOCTEHIINNA MpPEACTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (U3NUYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkLUMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOpPEHUs), IOJyYeHHE U IPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHue, pU3NYECKUE U XMMHMYECKHE CBOICTBa
(peakuuy rajoreHUpOBaHUsI U HUTPOBAHUS), MOJYyYEHUE U NPpUMEHEHue. 101yon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTb ApEHOB.
['eHeTnueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPHUHAMISKAIIUMHU K Pa3IudHbIM
KJIACCaM.

[IpupoaHbple HMCTOYHUKH YIVIEBOIOPOAOB. IIpupoaHblli ra3 W HOIyTHBIE
He(dTauble Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepadoTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUU, KATAIUTUYECKUW), Tupoau3. IIpomyKkTel
nepepaboTKu He(PTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KameHHBbII
yroJib U IPOAYKTHI €r0 MepepadOTKHU.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
O3HAaKOMJIEHUE C 00pa3aMu IIacTMacc, KaydyKoB U pe3uHbl, KoJuieKuuu «HepToe»
U «YTO/b», MOAEINPOBAHNE MOJIEKYJ YIJIEBOJOPOIOB M TaJIOT€HONPOU3BOIHBIX,
IPOBEJCHUE PAKTUYECKONW pabOThl: MOSyUYEHUE ITUIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM IMPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKLIUN).

Kuciopoacoaep:kamue oprann4eckue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHI. MeETaHOJN MW DJTAaHOJN: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWW C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpHUMEHEHHe. BoJopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbl€  COUPTBL. OJTWIEHIJUKOIb W  TJIMLEPUH: CTPOEHUE,
duznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO MICIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklys Ha MHOIrOaToOMHbIe crnupThl). JleiicTBUe Ha
opraHusM yenoseka. [[puMeneHnre rmmuepuHa U STUIIEHTJIMKOJIS.

®deHon:  CTpoEHHE MOJIEKYNbl, (U3NYECKHE M XUMUYECKHE CBOWCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.
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Anpperunpl U kemouvl. DoOpMaNbIErUi, AalETAIBJIETU: CTPOCHHE,
bu3MYecCKue W XUMHYECKHE CBOWCTBA (PEaKIIMU OKHCIICHHS M BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH), OJYyYCHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE MpeieNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAs
KHUCIIOTBL: CTpOCHHE, (PU3UUECKUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, 00IIME 1A
KJ1acca KHCIIOT, peakius dTepuduKaimm), noxydeHue u npumeHenne. CTeapuHoBas
U OJICMHOBAsl KUCJIOThI KaK MPEJICTABUTEIN BBICIINX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEeHCTBUE.

CrnoxxHble >QUpbl KakK MPOU3BOJHBIE KApOOHOBBIX KUCIOT. [uuponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buosorunueckas
POJIb KUPOB.

VYrneBoasl: cocTtaB, kiaccudukamums — yrieBogoB  (MOHO-, M- U
noyiucaxapubl). ['Ioko3a — mpocTeummii MoOHOcaxapul: 0COOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (PU3NUECKUE U XUMUYECKHE CBOMCTBA (B3aMMOJICUCTBHUE C TUIPOKCUIOM
menu(Il), okucienne aMMuadyHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBleHuUE,
OpO>KEHHE TIII0KO3bI), HAX0XKICHHUE B PUPOJIE, IPUMEHEHUE, OMOIOTHYECKast POJIb.
®dortocunTe3. OpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemnonos3a Kak OpupofHbie noauMepbl. CTpoeHUEe Kpaxmamia U
neunono3bpl.  Pu3nueckue Y XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
MPOBEICHNE, HAOJIOJICHHE U OMHCAHHE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHBIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKUCJIEHUE STaHOJA
okcugom Meau(Il)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICHCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anprerunoB (OKMCIEHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBUE Kpaxmana C HOJIOM),
MIPOBENICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bbluncnenuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

A3oTcoaeprkamue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHbIe Oprannyeckue coequHeHus. dusndeckue u
XUMHUYECKHUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3Ha4YeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpOAHBIE BBICOKOMOJIEKYJSApHbIE coeanHeHus. llepBuunas,
BTOpPHYHAS M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OCJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.
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OKCHEpUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M HUX IPEBPALICHMIA:
HAOJI0/ICHUE U ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalusi OEIKOB MpU
HarpeBaHUM, IBETHbIC PEAaKLUU OEITKOB.

BricokoMoJIeKYJISIPHBbIE COeINHEHUS

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHAS MOJIEKYJIApHas
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCALIHS.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MEXIpPEeIMETHBIX CBSA3EH MPU U3YUYEHUH OPraHUYECKON XMMHH B
10 kyacce OCYHIECTBIISETCA YEpPE3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK U TMOHATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiaccuuKalus, MNepruoJuIHOCTb, HAaOIIOIECHNUE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJIEIIUPOBAHMUE.

®duzuka: MmaTepus, OJHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HSHEPreTUYECKU ypOBEHb, BEIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUYECKUE BETUYNHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (OETKHU, YTJIEBOJbI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAEMbI€, TOILJIMBO,
pecypchl.

TexHonorus: NULIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO MHUTaHUS,
MOIOLIUE CPENICTBA, JIEKAPCTBEHHbIE U KOCMETHUUYECKHE MpenapaThl, MaTEpHaIbl U3
MCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMUHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI0uKa. DHEpreTuueckrue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTaiu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypaLusi aTOMOB.
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[lepnonnueckuit 3akoH u [lepuonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CBs3b NEpUOAMYECKOro 3akoHa M Ilepuognyeckoil cHCTEMbI
xuMuaueckux anemeHToB J[. M. MenneneeBa ¢ COBpEMEHHOU TEOPUEN CTPOECHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XWUMHUYECKHX OJJIEMEHTOB H
oOpa3yeMbIX MMH MPOCTBIX M CJIOXHBIX BEIIECTB [0 TpPyHlaM M IEpPUOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHUH HAYKHU.

CrpoeHue BeliecTBa. XUMHUYECKass CBSI3b. BHAbl XUMUYECKOW CBSI3U
(KOBaJICHTHasl HETMOJIApHAs M MOJIApHAasi, MOHHAs, MeTaJIMdeckas). MeXxaHU3Mbl
oOpa3oBaHMsI KOBaJEHTHONM XUMHYECKOHW CBsI3W (OOMEHHBII U JIOHOPHO-
aKuenTopHelil). BopoponHas cBsi3b. BaneHTHOCTh. DIIEKTPOOTPULIATENBHOCTD.
Crenenb okucieHus. MIOHbI: KATHOHBI U aHUOHBI.

BemecTtBa  MOJEKYJIPHOIO M HEMOJIEKYJSIPHOTO  CTPOEHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEILIETKH.

[lonaTne O mucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10Ji BEHECTBA B paCTBOPE.

Knaccuduxanus HEOpPraHUYECKUX COEIUHEHNN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCcKas CBA3b HEOPraHWYECKUX BELIECTB,
IIPUHAJISKANIUX K PA3JIMYHBIM KJlaccaMm.

Xumuueckas — peakuud. Kiaccupukanumss — XMMHYECKMX — peakluil B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SJHEPTUHU IIPU XUMUYECKUX PEAKLIUAX.

CKkopocTh peakuuu, e€ 3aBUCUMOCTh OT Pa3iUyHbIX (pakTopoB. OOpaTHMbIe
peakiuu. XuMHUYeCKOe paBHOBecue. DaKTOpbl, BIMAIOIIAE HA COCTOSHUE
xuMuueckoro paBHosecus. [Ipunnun Jle [llaTense.

Dnektponutuueckas auccounanus. CuiabHble U ciiadble 3nekTponuTthl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTPaIbHas, IIEI0YHAs.

OKHCINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIEpUMEHTAIBHBIE METOJbl H3yYEHHUS BELIECTB W HMX NPEBPALICHUN:
neMoHcTpauus Tabnun «llepuoanueckas cucremMa XuMHUecKux sneMeHToB [l. .
MenneneeBay, U3ydeHHUE MoOJieNIed KPUCTAUIMYECKUX PEHIETOK, HaOJIoJACHUuE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jioXKeHUe NepoKCUIa
BOJOPOJIa B PUCYTCTBUU KaTaJau3aTOpa, ONPEAEICHUE CPEABI PACTBOPOB BELIECTB
C IOMOILBbIO YHUBEPCATILHOTO HHIMKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PakTOpPOB HA CKOPOCTh XMMUYECKON
peakuum».

Pacuérnsle 3anaun.
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Pacuétsl 1O ypaBHEHUSIM XUMHUYECKHUX pEaKlMi, B TOM YHCIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C UCITOIB30BAHUEM MTOHATHS «MacCcoBas JOJIs
BEIIECTBAY.

Heopranuyeckasi xumusi

Hemeramnel.  Ilonoxenue HemetraiuioB B llepuomnueckon — cucreme
xumudeckux dnemeHToB [[. M. MenpaeneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha IpUMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprMeHEeHNE BAKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Mertamnsl. [lonoxenne meramnoB B Ileproanueckoil cucreMe XUMUYECKUX
anemeHToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIIEKTPOXUMHUYECKUI P HAIPSYKEHUM METAJIIOB.

XUMUYECKHE CBOMCTBA BA)XXHEUIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUH.

OO6mue cnocoObl monmydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYE€HUS BEIIECTB U MX MPEBpaIlCHUI:
U3yYeHUE KOJUIEKINMH «MeTayuibl M CIUIaBbl», 00pa3OB HEMETAJUIOB, pPEIICHUE
HKCIIEPUMEHTAILHBIX 3a/a4, HAOJIOJEHUE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCH]IA ATIOMUHUS C PACTBOpaMU
KHUCJIOT U LIEJI0UeH, KAYECTBEHHBIC PEaKIIUU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa wWiM 00bEMaA ra3oB MO W3BECTHOMY KOJWYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLUU, €CIIU OJHO
13 BEILIECTB UMEET MPUMECH.

XuUMHUS U )KU3Hb

Ponp xuMum B 0OeCIEUeHHH 3KOJOTHYSCKOM, SHEPreTHYECKON U IHIICBOM
0e30macHOCTH, Pa3BUTHH MEAHWIHUHBL [loHSATHE O HAyYHBIX METOAAX IMO3HAHUS
BEIIIECTB U XUMUYECKUX PEaAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIIUIIAX  TPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIIUX BEILIECTB.

UenoBek B MHpE BELIECTB U MAaTE€pUANIOB: BAXKHEHUIINE CTPOUTEIbHBIE
MaTepualibl, KOHCTPYKIMOHHbIE MaTepHUalibl, KpacKu, CTEKJIO, KepaMHKa,
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MaTepuanbl sl JEKTPOHUKH, HaHOMAaTepHalbl, OPraHUYECKHE U MUHEpaIbHbIC
yA0OpeHus.

XUMHSI W 30pPOBbE YEJIOBEKA: IMpaBHUJA HCIOIb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, IpaBuiia 0€30M1aCHOr0 UCIIOJIb30BAHUS MTPENApaTOB OBITOBOM XUMUH B
IIOBCEHEBHOM )KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzamusi  MeXOpeIMETHBIX  CBsI3ed MpU  HM3YyYEHUM  OOmed
HEOpraHW4eCcKoM XUMuM B 11 Kacce oCylIeCTBISETCS Yepe3 MCIIONIb30BAaHUE KaK
OOIMX €CTECTBEHHO-HAyYHBIX [MOHATHM, TaK U MOHATHH, SBIAIOIIUXCS
CUCTEMHBIMH JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIM (DAKT, rUIIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIIOIEHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHNE, U3MEPEHUE, SBIICHHE.

dusrka: MaTepHsi, SHEPIUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IMHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTbI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIMBO,
peECypCHI.

TexHonorus: XMMHUYECKasi MPOMBIIIIEHHOCTb, METAJUTyprusi, POU3BOJACTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIBCKOXO3SMCTBEHHOE IPOU3BOJCTBO, ITHILEBAS
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETUYECKHX TMpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUaIOB,
AIIEKTPOHHAS MPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPAMMBbI

KoanuecTtBo

yacoB

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOi XUMUH

1.1 [Ipenmer oprannyeckoil xumuu. Teopusi CTpOEHUs OpraHuyeckux coenrHenuii A. M. bytiieposa

Hroro no pazneny

Pa3znea 2. YrieBoaopoanbl

W

2.1 [IpenenbHble yrieBoOPOAbI — AIKAHbI

2.2 Here,I[eJ'ILHHe YIJIIEBOAOPOABI: AJIKCHBI, AJIKaIUCHBI, AJIKUHBI

23 ApomatudecKkue yriieBoa0po/Ibl

24 [TpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB U UX MepepadboTKa

W NN DN

Hroro no pazneny

Paspnen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHUs

3.1 Cruptel. denon

3.2 Anpneruasl. KapoonoBbie kKucioThl. ClioxHBIE YDUPBI

3.3 Yrnesoanl

Hroro no pazneny

Pa3nea 4. Aszorcogepikamue OpraHu4ecKue coeJHHeHH

13

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku

Hroro no pazneny

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCIUHECHUS

5.1 [Inactmaccel. Kayuyku. Bonokna

Hroro no pazneny
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34
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11 KJIACC

KoanuecTBO
Ne i/m HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI 4ACOB
Paznen 1. Teopernueckue 0CHOBBI XUMHU
11 Crtpoenue atomoB. [lepuoaunueckuii 3akon u [lepuoanueckas cucrema XuMH4eckux eMeHToB . U. 3
' Menneneena
1.2 Crpoenue BemectBa. MHOroobpasue BeLecTB
1.3 XUMHUYECKUE Peakiuu
Uroro no pazaeny 13
Paznen 2. Heoprannueckasi XuMus
2.1 Mertamist
2.2 Hemeramnsr
23 CBs13b HEOPraHUYECKUX U OPTraHUUYECKUX BEILECTB
Hroro no pazneny 17
Pa3gen 3. XuMus u :XKU3Hb
3.1 XuMus 1 )XU3Hb 4
Hroro no pasneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34
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Jluct cornacoBaHus k gokymeHTy Ne 167 ot 06.06.2024
MHununaTop cornacoBanus: Kpevetosa E.M. Qupektop
CornacoBaHne nHnyuupoBaHo: 06.06.2024 17:51

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Kpederosa EM. 06.06.2024 - 17:51
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