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IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbHI

®dI'OC COO ycranaBiuBaeT TPeOOBaHHWS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHKCS
porpaMM CpeaHEro oOmiero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H IMPEIAMETHBIM).
Hayuno-Meronnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEAEIICHHUIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

I[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCS B CBOEH [N1€ATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH LEITOCTHOM CHUCTEME XHUMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIaHBI.

JlugHOCTHBIE pPE3YNbTaThl OCBOEHUS MpeaMeTa «XUMHUS» JTOCTHUTAIOTCA B EIUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH U HJ€aTaMH POCCHICKOTO
IpaXAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAaMHU M TIpaBUJIAMU TOBEACHUSA,
CIOCOOCTBYIOLIMMH IIpPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTaHOBJICHUS
JUYHOCTH 00Y4arOIINXCSl.

JlugHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUsS» OTPAKaAIT cHOPMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUECKON MAESITeNbHOCTH OOYYaroIIUXCS M0 pealn3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEM, B TOM YHCJIE€ B YACTH:

1) rpamaaHCcKOro BOCIMTAHMS

OCO3HAHUs O0YUYAIOIIMMHUCS CBOMX KOHCTHUTYIMOHHBIX MPaB U 00sS3aHHOCTEH, YBAKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABJICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOH NIEATETHHOCTHU MPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BHIMOIHEHHH XUMUYECKHUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPU aHAJIKM3€ Pa3IUNYHBIX BUJIOB YUYEOHOU AESITENbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS

LEHHOCTHOTO OTHOILIEHUSI K HUCTOPUYECKOMY M HAy4HOMY HACJIEAMI0 OTEHYECTBEHHOM
XUMUU;

YBOXEHHSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUH MU MPAKTUYECKOTO MPUMEHEHUS
XHUMHHU, OCO3HAHHUS TOTO, YTO JOCTIDKCHHS HAyKHW €CTh PEe3yibTaT JUITMTEIbHBIX HAOIIOJICHHM,
KPOMOTJIMBBIX IKCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

UHTEpeca M TI03HABaTeNIbHBIX MOTHMBOB B IIOJIYyYEHHH M TMOCIEAYIOIIEM aHaju3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPaABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'0 CO3HAHMS, STUUECKOTO MOBEICHHS;



CHOCOOHOCTH OLIGHUBATh CHUTYallMd, CBS3aHHBIE C XHWMHUYECKUMHU SIBJICHUSAMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTH OLIEHUBATH CBOE IOBEJCHUE W IOCTYNKHM CBOMX TOBApUIIEH C MNO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX OCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHMMAHUS IIEHHOCTEH 3/J0pOBOTO M 0e30MacHoro oOpasza >KW3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;

cOOUIIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€30IacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIFOACH;

OCO3HAHMS TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aKOTOJIs,
HApKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BOCIMTAHUSA:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUYECKOM U IPYrUX BUAAX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PELICHUU MPAKTUYECKUX 3a/ady COLUAIbHOMI
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBUIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oynymeil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPeOHOCTEH 001IeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 11€JIeCO00Pa3HOro OTHOILIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHU TJ100aJIbHOTO XapaKTepa dKOJOTHYECKUX MpoOsieM, BIUSHUS 3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH HMCIIONb30BaHUS JOCTUKEHUM XUMUHM IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENPHUATHS NEHCTBHUI, NPUHOCSIIMX Bpel OKpYXarolled HmpuponHOMl cpele,
YMEHUSI TPOTHO3UPOBATh HEOIAronpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEJIBbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHOMN MPaKTHKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33pPEHHS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHMMAHUS CHEINU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaKk O €AMHCTBE MPHUPOJAbI M YEJIOBEKa, B TMO3HAHUM IMPHUPOJHBIX 3aKOHOMEPHOCTEH WU
peleHn: poodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMUMHM JJIs COBPEMEHHOM IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, pEIIEHUH II00aNbHBIX MPO0JIEM YCTOHYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHMYECKOM Oe30MacHOCTH, B PA3BUTUU  MEIMIIMHBL,



00eCTIeYeHNH YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaXKJOT0 4YJIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
yYMEHUs eaaTh 000CHOBaHHbIEC 3aKJIIOUEHHUS HA OCHOBE HAayYHBIX (DAKTOB U MMEIOLIMXCS IaHHBIX
C LEJNIBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiemM
B PEAIbHBIX KU3HECHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IMYHbIX cpepax npodeccuoHaTbHON
JIeATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YUEOHOrOo IpeaMeTra «XUMHS» Ha YPOBHE
CpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHUPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIe) OOlIeHaYYHbIE TIOHATHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHONH KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, TMPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIEI0OBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHUE);

YHUBEPCAJIbHBIE yueOHbIe JNEUCTBUSA (mo3HaBaTebHBIE, KOMMYHUKATUBHBIE,
peryisTHBHBIC), oOecneunBaronyie (GOpMUPOBaHHE (PYHKIMOHAIBHONH T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh ~ OOYYAIONIUXCS ~ WCIOJB30BaTh  OCBOCHHBIC  MEKIUCIUIUTMHAPHEBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble yueOHbIE JAEWCTBHUS B I103HABATEIbHOH U
COLMAJIbHOM MTPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OTPaXKalOT OBJIAZEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
MI03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JCHCTBHUSIMH.

OsJiajieHNe YHUBEPCAJILHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOrHYecKHe 1eCTBUSA:

CaMOCTOATEIILHO (POPMYNIUPOBaTh M aKTYaIM3MpPOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENEeNATh IENN JACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHH HX JIOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IIEIISIMU;

HCIIOJIB30BaTh NpHU OCBOCHUU 3HAaHUU HpI/IéMI)I JIOTUYCCKOI'O MBINIJICHUSA — BBIACIATH
XapakTepHbIC TMPH3HAKKM TIOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIOJIH30BATh
COOTBCTCTBYIOIINEC MOHATHUA IJIA 00BsCHEHUS OTACJIBbHBIX q)aKTOB n $[BJ'I€HI/II\/’I;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(UKAIIUHN BEIIECTB U XUMHUUCCKUX PEAKIINI;

YCTAaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MECKAY N3YUACMBIMHU SABJICHUSAMU,

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBIABJIATE 3aKOHOMEPHOCTH U IMPOTHBOPEYHA B paCCMAaTPUBACMBIX SABJICHUMAX, q)OpMy.]'IPIpOBaTB
BBIBOJIbI M 3aKJIFOUCHHS,;

IMPUMCHATH B IPOLUECCCEC MO3HAHMA, UCIIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) SJICMEHTA,
XuMudeckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUU — TPU PEIICHUH YIeOHBIX
MIO3HABATENIBHBIX U TPAKTUYECKUX 3a/ad, MPUMEHSITh HAa3BAaHHBIC MOJICIBHBIC MPEICTABICHUS
JJI1 BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIIECTB U XUMHUYCCKUX peaKHHI\/'I.



2) 6a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOI'O ITO3HAHMS BEIIECTB U XUMHUECKUX PEAKIIMIA;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE H
CaMOCTOSITeNIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJICTh HABBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOJIIOAATH 32 XOZOM IpPOIEcca, CaMOCTOSITEIHHO
MPOrHO3UPOBATh €ro pe3ynbTaT, (GopmMyiaupoBaTh OOOOLIEHUS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEI0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
MPOSBIISATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOIOB peIleHus
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3INYHbIX METO0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B pa3IMYHBIX HCTOYHMKAX HWHPOpMAUUU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jMyYHbIE METOAbI IpPU IOMCKE U OTOOpe
uH(pOopMaIii, HEOOXOAUMOM /7Sl BBIMIOJHEHUS YUeOHBIX 3a/1a4 ONPeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCTIONIb30BaTh HAYYHBIA SI3BIK B KadyeCTBE CpEACTBA TpPU paboTe € XHUMHUYECKOH
uH(poOpMallMel: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nYecKue W MaTeMaTHYecKHue) 3HAKh U
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISITHOCTH.

OgiaieHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHU 1€l CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CYKAaeMOi TeMBbl B X0J/1€ AMAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIel pe3yiIbTaTOB MO3HABATEIbHOM AESTEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM [P BBIIOJHEHUM XMMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUYECKOM paboThl IO HCCIEJOBAaHMIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3aluu y4eOHOro mpoekTa M (OpMYIMPOBATH BBIBOJBI IO pe3yJbTaTaM IPOBEIEHHBIX
MCCJIEIOBaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHN B X0/€ 00CYXK/IeHUsI U OOMEHAa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpuT™M JEUCTBUN NPU BBINOJHEHUM YYEOHBIX U MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelICHHs C YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEM [JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOIEHKH.

HHPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs OTpa)KaroT:



c(OPMUPOBAHHOCTh TMPEACTABICHUI O XWUMHUYECKOW COCTaBISIONICH eCTECTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XHMHUHU B IIO3HAHUM SIBJICHUH MNPHUPOIbI, B (HOPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUs] NPaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOM cpeie;

BJIAJICHUE CHUCTEMOM XUMHMUYECKUX 3HAHUH, KOTOpass BKJIIOYAET: OCHOBOIOJArarolue
HOHATHUS (XUMUYECKUHN SJIEMEHT, aTOM, 3JEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, XUMHUYECKasi CBs3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpaléHHas), MOJb, MOJIIpHAs Macca, MOJSIpHBIA OO0BEM, YIVIEPOJHBIH  CKEJET,
(GyHKLUMOHAJbHAS TPYNNa, paJuKkan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psd, TOMOJIOTH,
YIIJIEBOAOPOABI, KUCIOPOA M a30TCOJIEPIKAIIUE COCIUHEHUSI, MOHOMEp, TOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS ); TEOPUU U 3aKOHBI (TEOPHsI CTPOEHUSI OPraHUYECKUX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH $3bIK XUMHMM; MHPOBO33PEHYECKHE 3HAHUSA, JISKAIIME B OCHOBE NOHMMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYEeHUH U 0€301aCHOM MCIOJIb30BAHNYU BaKHEHIIMX OPraHUYECKUX BELECTB B OBITY
U TIPAKTHYECKON A TETHbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTbh YMEHUI BBIABIIATH XapaKTE€pPHbIC IPU3HAKYU MOHATHUH, yCTaHABIUBATb
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE IMOHITHS IPU OMMMCAHUK COCTaBa, CTPOCHHS U
IPEBpALCHUI OPraHUYEeCKUX COeTMHEHUH;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJHKY JUISI COCTAaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHMUECKUX BEIIECTB
U ypaBHEHUH XMMHYECKHX PEAKIMH, U3TOTABIMBATH MOJEIN MOJIEKYJ OPTraHWYECKHX BEIIECTB
JUIS WITFOCTPALMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTAaHABIUBATh NPUHAIICKHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIECTB II0 HUX COCTaBYy M CTPOCHHIO K OIpeNeNEHHOMY KIAcCy/Tpynne COeIUHEHHM
(YriaeBogopodbl, KHCIOPOJI W a30TCOJACpPKAIIUE  COCNWHEHHs, BBICOKOMOJICKYISIPHBIC
COeMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke
NPUBO/INTh TPHUBHAJbHBIC HAa3BAaHHS OTIECIBHBIX OPraHUYECKHUX BEHIECTB (ITHJICH, TPOIMIIEH,
alleTUiIeH, STHIEHIJIMKOb, TJIMLEpPUH, (eHomn, ¢GopMaibAeru, aueTadbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIOKO3a, (PPyKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHABI XUMHYECKOW CBS3M B OPTaHUYECKHX
COEMHEHUsX (OJJMHAPHBIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byriepoBa a1 0oObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (QU3HMUECKUE U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, STWJIEH, NPONMJEH, aleTwieH, OyragueH-1,3, MmerunOyraaueH-1,3, OeH3omn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUIEPHH, (EHOJI, aleTallbJeTHlI, MypaBbUHAs U YKCyCHas
KHCJIOTHI, TJIOKO3a, KpaxMmal, LeJUT0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEXKAY HHUMH ypPaBHEHHUSMH COOTBETCTBYIOIIMX XWMHYECKUX PEAKIHHA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEePH30BaTh HWCTOYHHKH YTIIEBOJOPOJIHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJAUTH BBIUUCICHHUS IO XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WIJIM TMPOAYKTa PEAKIMHA TIO0 W3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXO/HBIX BEIECTB WIM MIPOAYKTOB PEAKIINN);



c(hOpMUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MIO3HAHMUS, MWCIONB3YEMBIX B XHMHU IIPM M3YYCHMM BCILNECTB M XUMHYECKHX SIBJICHUHI
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS UIsl IPUHATHUS PELICHUHA B KOHKPETHBIX )KM3HEHHBIX CUTYALUsX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMECHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBUjIa MOJIb30BAHUSA XMMHMUYECKON MOCYNOH U
71a00paTOpHBIM 000PYIOBAaHHUEM, A TAKXKE MTPaBUiIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 10 BBIIIOJIHEHUIO 1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XUMHUYECKUN OSKCIIEPHUMEHT
(mpeBpallleHusl OPraHNYECKUX BEILECTB IPU HArpeBaHUH, MOJIYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHUYECKUX BEIIECTB, JCHATypalus OEJIKOB MpH
HarpeBaHUU, LIBETHbIE PEAKLUU OEJIKOB) B COOTBETCTBUU C MPaBUWJIAMHU TEXHUKH O€30MaCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XMMHYECKOTO 3KCIEpUMEHTa B (hOpMe 3allUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd u
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIU3MPOBATH XUMMUYECKYIO HH()OpMALUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeaCcTBa MaccoBOM nHpopmanuu, MHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJaTh TpaBMJIa SKOJIOIMYECKH I1eJ1ecO00pa3HOro
NOBEIECHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pOBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica mokasarens IIJIK, noscHsate Ha
pUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIEHUS UX BPEIHOTO BO3JACHCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUId O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHSATh
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1AX MO3HAHUS BELECTB U XUMUYECKUX SBJICHUM;

JUId  clenblX M cAa0oBUIAMIMX OOy4aroIlMXCs: YMEHHME MCIOJb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xumMudeckux Gopmyi.

11 KJIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHuyeckas XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJICTABIICHUNA: O XHWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUS U KYJIbTYPhl JTUYHOCTH, €€ (PYHKIMOHAIHHOM TPAMOTHOCTH, HEOOXOIUMOU st
pelieHusT TPAaKTHUYECKUX 3a7ad M OSKOJOTHYEeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATArOIINe
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJa, MOIb, MOJSPHBI O00BEM, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKHCTICHUs, XUMHYECKass CBs3b (KOBaJIGHTHAs, WOHHAs, METAUIMYECKas, BOJIOPOIHAs),
KpUCTAJUIMYECKasi  pel€TKa, TUIBl XMMHUYECKHX  peaklUMid, pacTBOp,  IJIEKTPOIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAS IUCCOIUAINS, OKHCIHUTENIb, BOCCTAHOBUTENH, CKOPOCThH
XUMHYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccolanuu, nepuoaudyeckuii 3akoH J[. WM. MeHnneneeBa, 3akoH
COXPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHS W MPEBPAILIEHUS SHEPTrUU MPU XUMUUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3BIK XUMHUH, MHUPOBO33PEHUYECKHE 3HAHMSI,
JeXalue B OCHOBE IMOHMMaHUS MNPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKHUX SIBIICHUU,
(haKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOTYyYEeHUH U O€30IMacCHOM HCTOIb30BaHUHN
BaXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOU IeATETHPHOCTH YEIOBEKa;



c(OpPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEepPHbIC MPU3HAKH MOHATHUH, yCTaHABIUBATD
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHCAHMUM HEOPTaHWYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCHOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHUYECKHMX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTIECIBbHBIX HCOPraHHYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, TraméHas U3BECTb, HErali€Has W3BECTb, NUThEBAs COJA, NMHUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPOAHAsA) B COCAMHEHMSX, TUIl KPUCTALIMYECKOW PEHIETKHM KOHKPETHOI'O
BellecTBa (aToOMHasi, MOJEKYJSpHAs, MOHHAs, METAJUIMYEeCcKas), XapakTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHMUECKUX COCIUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBY K ONpEACIEHHOMY KIIacCy/TpyIie COSTUHEHNH (TIPOCThIEC BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTepHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICH TMepuoanueckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

c(OpMUPOBAHHOCTh ~ YMEHHI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl Xumuueckux 3nemeHTos /1. U.
MenzeneeBa, HCHONB3YS TMOHATHS «S-, P-, 0-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUUECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 1o nepuoaam u rpynnam [lepuoandeckoil cucreMbl XuMUueckux 3nementos /. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIaTh CYyIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXJYy HEOPraHMYECKUMH BEIECTBAMM C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKaM (YMCIy UM COCTaBy pearupyroluX BELIECTB, TEIUIOBOMY 3(hdexTy peaxuuu,
U3MEHEHUIO CTeTeHell OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMHU, YYaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUUN pa3IuYHbIX TUIIOB, IOJHBIE
U COKpallléHHbIE YpaBHEHHUS PEaKIMi MOHHOTO OOMEHA, YUMTHIBas YCJIOBUS, MPH KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKIUH, MOATBEPXKIAIOLINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacloO3HaBaTh OMNBITHBIM IMYTEM HOHBI,
IIPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIUii;

c(OpMUPOBAHHOCTh YMEHHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NMYHBIX (DAaKTOPOB; XapaKTep CMEIIEHUS XMMHUYECKOTO0 PaBHOBECHS B 3aBUCHUMOCTHU OT
BHemHero Bo3zaeicTeus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHWMHYECKHE IPOIECChI, JIeXKaIlue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYY€HUs CEPHOM KHCIIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
npecTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XMMHUYECKOTrO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAHHUEM MOHATHUS
«MaccoBasi JI0Jisl BEILECTBAa B pacTBOpe», OOBEMHBIX OTHOLIEHUH Ta30B NMPU XHUMHUYECKUX
peakIMax, Macchl BellecTBa UM 00bEMA Tra3oB M0 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce



Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKkIMM BEIIECTB, TEIUIOBOrO 3(ddexra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHI COOIOAATh MpaBHiIa MOJIb30BAHUS XUMUYECKOW TOCYIO0N U
1abopaTopHBIM 000pYyIOBaHUEM, a TaKXKe MpaBuiia o0OpalleHus ¢ BEECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMOJIHATH XMUMHYECKUNH HKCHEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajlM3aTopa, ONPEIEIIEHUE CpPEJbl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pPEAKIUH, peaklud HOHHOIO OOMEHA, KAaueCTBEHHBIE pEakLUU Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3aga4y no temaM «Meramwie» U «Hemeramisl») B COOTBETCTBUM C IPaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00palleHU! ¢ BELIECTBAMH U JIaOOpAaTOPHBIM 000PYI0BAaHUEM, MPECTABIIATD
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOopMyIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAILHIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpeiCcTBa MAacCOBOM KOMMYHHKanuu, MHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBEIECHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pOBbS U
OKpY’Karolled MPUPOIHON cpelbl, 0CO3HABaTh OMACHOCTh BO3CHCTBHS Ha >KUBBIE OPTaHU3MBbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMasi cMbIci mokasatens [1/IK, moscHaTe Ha mpumepax crocoOb!
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsl 0Oy4arolUMXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMHU 370POBbSl: YMEHHE IPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUISL CIENbIX W CJIA0OBUIAIIMX OOYyYarolIuXCsi: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xuMmudeckux Gopmyii.



COJAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHHU

IIpenMeTr opraHM4YecKOi XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus CTpOeHUs: oprannyeckux coequHenuii A. M. byrneposa,
e€ OocHOBHbIe NOJOXKEeHUA. CTpyKTypHble (OpPMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHECHUIX — OJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBaenne o  kiaccudukauum — opraHuueckux — BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TPHUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEINIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHU: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIECTB, HaONIOACHHE U ONHCAaHHE JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, O0yTIMBaHUE U TOPEHUE).

Yraesonopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJIOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
IPEJICTABUTENIN aJKAaHOB: (U3UYECKUE M XMMHYECKHE CBOMCTBA (peaklUMM 3aMelleHus u
TOpEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATalluY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYY€HUE U IPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUYECKMH psa. AUETUIeH —
POCTEHIINN MPECTAaBUTEND AJKUHOB: COCTaB, CTPOeHHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruJIpupOBaHus, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MYECKHME M XWMHUUYECKHE CBOMCTBa (peakiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyde€HHE M TNpUMeHeHue. Toxyon: cocmas, cmpoeHue,
@uszuueckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHUpPoO8anus U HUMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MIPUHAUICKAMMH K pa3JInYHbIM KJlaccaM.

[TpupoaHble UCTOUHUKH YTaeBoAOpoAoB. [IpupoHblil ra3 U MomyTHbIE HEQTSHBIE Ta3bl.
Hedts u e€ mpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYeCKHi, KaTaTUTHYeCcKHit), mupoau3. [IpoaykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosib 1 MPOyKThI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3lamu 1acTMacc, KaydykoB U pe3uHbl, koyuiekun «Hedte» u «Yromnb», MogenupoBanue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHYECKOW pPaOOTHI:
MOJIy4EHHUE 3TUIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA HJIM TPOJYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJN M 3TaHOJ: CTPOEHUE, (U3HYECKHUe U
XMMHYECKHE CBOWCTBA (PEAKLUU C AKTHBHBIMU METaJlJIaMM, TajJOr€HOBOJOPOJAaMH, TOPEHHE),




npuMeHeHne. BoopoiHbie CBA3M MEX1y MOJEKyJIaMH CIUPTOB. JeficTBHe MeTaHOIa U STaHOJIa
Ha OpPTraHu3M YeJIOBeKa.

MHoOroaToMHbIe CHHPTHL. OTHICHIJIMKOIb W TIHUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peakius Ha
MHOrOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpumMeHeHue riaunepuHa U
STUJICHIJIUKOJIS.

@DeHo: CTPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (U3NYecKue u
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIMH),
NOJIy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpeniebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHasi U YKCYCHasl KHCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIusl
stepudukanmuu), mnoiyueHue u mnpumeHenue. CTeapruHOBasgs M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEe JIeHCTBUE.

Crnoxnble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonoruueckas poib KHUPOB.

YrieBonbl: cocTaB, Kiaccuukanus yriieBoaoB (MOHO-, AU- U mojucaxapubl). [mroko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3HUYECKUEe U XUMUYECKUE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaom meau(ll), oxucieHume amMMuauHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHWE, OpOKEHUE TIIOKO3bI), HAaXOXKJICHHE B IPUPOJE,
npuMeHeHue, ononoruyeckas posb. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble noiaumepbl. CTpoeHue Kpaxmasia U LEUTI0I03bL.
du3nyuecKkre 1 XMMUYECKHE CBOWCTBA Kpaxmaia (THIPOIIN3, KaYeCTBEHHAS PEAKIIHSI C HOJIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YeHHsI BEIIECTB U MX MPEBpAIlCHH: MpPOBEACHUE,
HaOJIOZIGHWE W ONMCaHWE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIC
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE dTaHona okcuaoMm wmenu(ll)), MHOroaroMHbIX
cnupToB (B3auMopelcTBue MuuepuHa ¢ ruapokcuaoM Meru(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA
MCXOJIHOTO BEIIECTBA WJIM TPOAYKTAa PEAKIHMU IO W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTCOAepIKaIIe OPraHuIeCKUe COSTUHEHHS.

AMUHOKHMCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dPusnyeckue u
XUMHYECKHE CBOIICTBA aMHUHOKHUCIOT (Ha mpuMepe INMlKHA). buonorumueckoe 3HaueHue
aMHHOKUCIOT. [lentumapt.

benkm kak MpHpOTHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHe CBOWCTBa O€JKOB: THUIPOJIU3, JEHATyparus,
KaueCTBEHHBIC PEaKIINH Ha OCJKH.

DKcrepUMEeHTalbHbIE METOJbl M3YYEHHUsS! BEUIECTB M HMX IpeBpalleHuil: HaOJrofeHue u
OINHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OEJIKOB IpPH HArpeBaHWH, I[BETHBIC
peaxiuu 6eIKOoB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMN: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTETEHb IOJIMMEPU3AlluK, CpenHssi MoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U OJTMKOH/ICHC AL,



DKcrepUMEeHTabHbIE METO/bl M3YUYEHHUSI BELIECTB M UX MPEBPALCHUN: O3HAKOMIICHHE C
oOpa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanm3zanust MeXIpeaMETHBIX CBS3€H MPU MU3YYEHUU OopraHuydeckor xumuu B 10 kiacce
OCYILECTBIISICTCST Yepe3 HCIOJIb30BAHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
MOHSTHM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAY4YHBIH (aKkT, TUIOTe3a, 3aKOH,
TEeOopus, aHaju3, CHUHTE3, KilaccupuKalusa, TI[EePUOJUYHOCTh, HaAONIO/IEHUE, HU3MEpEeHHeE,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®u3rka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUYECKHE BEITMYUHBI U €IUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (OTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEleCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlIOHATIHLHOTO MUTAHU, MOIOIIIUE CPEICTBRA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMHH

XuMHUeCKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JI0UKA.
DHepreTUuecKue ypOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHask KOH(UTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XUMHUYECKHUX 3yeMeHToB JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepmonmyeckod CHUCTEMBI XMMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOU Teopuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeprUoANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHMYECKas CBs3b. Buibpl XMMHYECKOH CBS3UM (KOBaJICHTHAs
HEeNnoJisipHasl U TOJspHas, WOHHas, MeTauindyeckas). MexaHu3smMbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpoOTpULATEIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemniecTBa MONEKYISPHOIO M HEMOJIEKYJSIPHOIO CTPOEHMs. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

IlonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJJIOMIHBIE pacTBOPBL. MaccoBast 10
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkiatypa HeopraHudecKux
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMNISKAIUX K Pa3IUIHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukanuss XUMHUYECKUX peakiuii B HEOPraHWYECKOH U
OpraHNYEeCKOM XMMHH. 3aKOH COXPAHEHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALLEHUS
DHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT Pa3IM4YHBbIX (QakTopoB. OOpaTHMble peaklUu.
XuMmuueckoe paBHOBecHe. DaKTOpbI, BIUAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle Hlatense.



DOnekrponuTnueckas auccoruanus. CunbHble W chnabble 31MeKTponuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHasl, IIETOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

OKCMEPUMEHTAIIbHBIE METO/bl M3YYEHUs BEIIECTB M UX IPEBpALICHUI: JEMOHCTpalLUs
tabmui «llepuoguyeckas cucrema xumuyeckux siemeHtoB [[. U. MenneneeBa», uzyueHue
MoOJeNIed KPUCTAUIMYECKHX PEmETOK, HAOII0JeHHe ¢ ONHCaHUE JEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKEeHHE NEPOKCHAa BOAOPOAAa B MPUCYTCTBUU KaTalU3aropa,
OmnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHYECKOU PEAKIIUN.

Pacuérnnie 3agaum.

Pacuétpl Mo ypaBHEHUSIM XUMUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
PacyY€ThI C UCIIOIB30BAHUEM MOHATUS «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnbl. Ilonoxxkenue HemeraiuioB B Ileproanyeckoil CUCTEME XUMHYECKUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHUS aToMOB. (DU3HUYECKHE CBOHCTBA
HEMETAJUIOB. AJUTOTPOTIHSI HEMETAJIOB (Ha IpUMeEpe KUCIOpoa, cephl, hocdopa u yriaepoaa).

XHUMHYECKHUE CBOMCTBA BAXKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIIepoJia U KPEMHUS) U UX COCAMHEHHH (OKCHI0B, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUI).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertamnel. [lonoxenue metaioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMeHTOB /I,
W. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000JI0OUEK aTOMOB MeTauioB. Obmue
¢du3uueckue cpoiictBa MeTauioB. CIIaBbl METAUIOB. DJICKTPOXUMHUYCCKHH Psijl HaNpsHKECHUN
METaJIJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWUINIMX METAIOB (HATPWH, KaJWi, KajdbIMd, MAarHuM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHECHUMN.

O6mmue criocoOb! moay4yeHus: MeTauioB. [IpuMeHenrne MeTaioB B ObITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHUsS BEHIECTB M UX TNPEBPAIICHUN: HU3YYCHUE
KOJUIeKIIMU «MeTaluibl U CIUIaBbl», OOpa3IOB HEMETAUIOB, PEIICHUE AKCIEePHUMEHTAIbHBIX
3a/71a4, HaONIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBHE TUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIENOYed, KaueCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIIIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 y4YacCTBYIOIIMX B PEaKIMH BEUIECTB, pacyE€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMHUS U KM3Hb

Ponps xuMuu B oGecriedeHIN SKOJOTUYECKON, SHEPTETUUECKOM U MUIIEBON 0€30MacHOCTH,
pa3BUTUM MeauLUHBL. [loHSATHE O HaydHBIX METOJaxX IIO3HAHUS BEHIECTB M XHMHYECKUX
peaKunii.

[IpencraBnenuss 00 OOmMUX HAyYHBIX NPUHIUIAX [POMBIILICHHOTO TMOJNYyYEHUs
BaKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEUIECTB U MAaTEPHAIOB: BaKHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKITMOHHBIE MaTepUalibl, KPackKd, CTEKJIO, KepaMuKa, MaTepuaibl I DJIECKTPOHUKH,
HAaHOMAaTepHallbl, OpraHNYECKHE U MUHEpaJIbHbIC yI0OpEHUS.

XuMUs U 3[I0pPOBbE 4YEJIOBEKAa: MpaBWJia HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30MacHOTO MCIOIh30BaHMS MPENapaToB OBITOBON XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpenMeTHbIE CBA3H.

Peanmu3anius MeXNpeaMETHBIX CBS3€H MPU M3y4eHUH OO0Iel M HEOPraHMYeCKOW XUMUU B
11 kyacce oCyIecTBIsETCS Yepe3 MUCIMOIb30BaHNE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX MOHATHH,



TaK U MOHSTHUH, SBJISIIOUIUXCS CUCTEMHBIMH JJIsi OT/AENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO0mue ecTeCTBCHHO-HAyYHBbIC TOHSTHS: HAYYHBIH (DaKT, THIOTE3a, 3aKOH, TEOpPHs,
aHaJIW3,  CHUHTE3,  KiIaccupuKanus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPUMEHT,
MOJICJIUPOBAHUE, U3BMEPEHUE, SBJICHUE.

O®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOIL,
pPalMOaKTUBHOCTh, MOJICKYJa, SHEPTeTUYCCKUI YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSTHUE BEIleCTBa, PU3NYECKUE BEIUYUHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOocHCcTeMa, Ouocdepa, MakKpo- W MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIC3HBIE HCKOIIAEMBIE, TOTLTUBO, PECYPCHI.

TexHonorus: XHUMHYECKast MPOMBIIIJICHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepuaios, CEJIbCKOXO35ICTBEHHOE MIPOU3BOJICTBO, NUIIeBas
IPOMBIIIIEHHOCTh, (papMaleBTUUECKasi MPOMBIIUIEHHOCTh, IPOU3BOACTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpUajioB, HJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTHUH.
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