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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CpPEAHETO 00IIero o00pa3oBaHMS
(®OIT COO), npencraBieHHbix B DeaepalibHOM  TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPaMMbI, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

B yueOHOM 1IaHe cpenHero ooOImero oOpa3oBaHUsI MTPEAMET «XHUMHUI»
0a30BOT0 YpOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
IPEAMETBD.

OO11ee YncI0 4acoB, OTBEAEHHBIX VISl U3YYCHUS] XUMUU, Ha 0230BOM YPOBHE
cpeaHero oobuiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHUS
OoOy4YarolmMuMHUCs TporpaMM CpeAaHero oOimero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJMETHBIM W TpeAMETHbIM). HaydHo-mMeTonu4yeckol OCHOBOW s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOTPAMM CPEIHET0 OOIIero
0o0pa3oBaHus SIBJSIETCS CUCTEMHO-AEATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBUM C CHUCTEMHO-ACSATEILHOCTHBIM IOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS TpeaAMeTa «XHUMHS» Ha YpPOBHE CPEIHEro
o01iero oOpa3oBaHus BBIJCICHBI CIICIYIOIINE COCTABIISIOIINE:

OCO3HAHHE OOYYAIOIUMHUCS POCCUHUCKOW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEEIICHHIO;

HaJMYue MOTUBAIIMU K 00yUCHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KITFOUEBBIX IICHHOCTEW U UCTOPUUYECKHUX TPAJAHUIHKN 0a30BOM HAYKU XUMUH;



TOTOBHOCTh M CHOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS B CBOEH
NEATETLHOCTH IEHHOCTHO-CMBICJIOBBIMA yCTAaHOBKAMH, MPUCYIIMMH IEITOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHUs;

HaJIM4Me MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTH
1IN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE PpE3yJabTaThl OCBOCHUS TMpeAMeTa «XHUMHSI» JTOCTHTAIOTCS B
CAVMHCTBE YYCOHOW ¥ BOCHUTATEIHHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMUd POCCUUCKOTO TPaKJIaHCKOTo 0OIlecTBa, MPUHATHIMH B OOIIECTBE
HOpMAMM W  TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOINIMMHU  IpOIeccam
CaMOTIO3HAHUS, CaMOpPA3BUTHUS W HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
O0yJaroITIXCsl.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(OpPMHUPOBAHHOCTh OIbITA ITO3HABATEILHOW U TMPAKTUYECKON J1eITeIbHOCTH
OOyYaroIMXcs M0 peaju3ayy MPUHATHIX B 0OIIECTBE IEHHOCTEH, B TOM YHUCIIC B
YJacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS] O COINMAJIBHBIX HOpPMax U TpaBUWIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIEATEILHOCTH TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHBBI, HaMEPCHHS, JIOTHKY H
apTyMEHTBI IPYTUX MPU aHAIU3E PA3IUIHBIX BUIOB YUeOHON ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBOXEHHUS K TIPOIECCY TBOPYECTBA B OOJIACTH TEOPUU WM TMPAKTUYECKOTO
MPUMEHEHUST XUMHH, OCO3HAHHUS TOTO, YTO JOCTFIKCHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

WHTEpeCa W I03HABATEIbHBIX MOTHBOB B TIOJYYCHHUH M TOCIEAYIOIIEM
aHanu3e WH(POpPMAIUU O MEePEAOBBIX JOCTHKCHHUSIX COBPEMEHHON OTCYECTBECHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEIACHUS;



CIIOCOOHOCTH OIIEHWBATh CUTYAIINH, CBSI3aHHBIC C XUMUIECKUMH SIBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME NOCIEACTBUN 3THUX
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsl LEHHOCTEH 3I0poBOro M Oe30macHoro obpasza KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

COOMIO/IeHNsT TIpaBWiI O€30MMacHOTO OOpaleHusi C BEHeCTBAaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH NpPaBWI WHAWUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TOCJIEICTBUN W HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4€OHO-HCCIIEI0BATEIhCKON
NESATEeIbHOCTH, OOIIECTBEHHO TIOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COIIMAJIbHON HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3muyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXEHUS K TPYNY, JIIOASIM TpyJAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oymymiedl mpodeccur W peanu3alidd COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KAaK HCTOUHHKY
CYILIECTBOBAHMS )KM3HHU HA 3€MIIE;

MOHUMAHUSL TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;

OCO3HAHUSI HEOOXOJMMOCTH HMCIOJIb30BAaHUS JIOCTHKCHUH XUMHUHM IS
pelIeHNs BOMPOCOB PALlMOHAIILHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUW, NPUHOCIIIUMX BpEd OKpYyXKarUEH
MPUPOTHON Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPUSATHBIE IKOJIOTHUYECCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;



HaJM4yus Pa3BUTOTO 3KOJIOTUYECKOTO MBIIIJIEHUSI, IKOJIOTUUYECKON KYJIBTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MpPaKTUKE, CIOCOOHOCTH M YMEHHUSI AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMHpPOBaHUN PALMOHAJIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpEACTaBICHUS] 00 OKPYKAlollleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pEeUIeHUH MpoOJieM COXpaHEHUs
MPUPOJIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJIK B
CO3JaHUM HOBOM 0a3bl MaTEpUaAIbHON KYJBTYpbI, pEHIEHUHU II00aIbHBIX MPoOIeM
YCTOMYMBOT'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEJMIIMHBI, 00CCIICUCHUU YCIOBUI
YCHEIIHOTO TPpyJla W OKOJOTUYECKA KOMQPOPTHOM IKHU3HU KaXKIOTO YJIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HayuyHbIX (PAaKTOB M HMEIOIIUXCA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K IO3HAHMIO U UCCIIE0BATEIIbCKON AESTEIbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTU K  HENPEPHIBHOMY  OOpa30oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 1O XHUMHHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOMI
JeATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHMSI YUEOHOTO TMpeamMeTa «XUMHUs» Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMble IS (QOPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTpPaXKarolue



[EJIOCTHOCTh HAY4YHOW KapTUHBI MHpa U CHeuu(uKy METOJ0B MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);
YHHUBEpCaJbHble y4eOHbIE NEWUCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCaIbHbIC YYCOHBIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MertanpenMeTHbIe PE3yAbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBIMU MO3HABATEJIbHBIMH
NeiCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUA:

CaMOCTOSITEIbHO  (OpMyIMpOBaTH W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEACsATh LENU JIEITECIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKU TMOHSATUM M YCTAHABIMBATh WX B3aWMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJs KIacCUPUKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYMHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJIeHUS (MHIAYKTUBHbBIC, J€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISTh 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yeMbIe B XUMHH CUMBOJUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKkas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TMPpU PEHICHUH Y4eOHBIX TMO3HABATEIbHBIX W MPAKTHUUYECKUX 3ajiad,
MPUMEHATh Ha3BaHHBIC MOJIEIbHbBIC MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUA.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:



BJIAJETh OCHOBAMH METOJIOB HAYYHOI'O IMO3HAHUS BELIECTB U XHUMHYECKHX
peaxkuuu;

dbopMynTupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (DOPMHUPOBAHMS TMIIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (pOpMyIHMpOBaTH
0000IIEHNS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUYET O MPOAETaHHOM padoTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/I0B IMO3HAHMUSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE MOCOOus,
pecypcosl MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3alpPOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpoOpMalMU, HEOOXOAUMON Uil BBINOJHEHUS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa NpH paboTe cC
XUMUYECKOM uH(pOpMaIMell: NPUMEHATh MEXIpeAMETHbIe (pu3nyeckue Hu
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIONIB30BaTh U TNpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaIJISTHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSMMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOI TeMbl B XOJI€ AMAJIOTa W/UITU
JTUCKYCCUM,  BBICKa3bIBaTh  HJEH, (GOPMYyJIHpPOBATh CBOU  MPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJI0KEHHOM 3aa4H;

BBICTYNIATh C MPE3EHTAUUEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO WJIM COBMECTHO CO CBEPCTHUKAMH MPHU BHITIOJIHEHUU



XMMHYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOoThl MO MCCIIEOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peajln3alui y4eOHOTro mpoekTa U (OpMyIUpPOBATh BHIBOIBI
10 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X0/1e 00CYX/IeHHUsI © 0OOMEHA MHEHUSIMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMU AeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATh CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, Onpenessis €€ Leaud M 33Jaud, KOHTPOJIHMPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMbplii aJrOpUTM JACUCTBUN TpHU
BBINIOJIHEHUHM YYEOHBIX U HCCJIEAOBATENbCKUX 3ajad, BbIOMpaTh Haubojee
b (deKTUBHBIN Ccroco0 MX pemeHuss ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CAMOAHAIM3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHbl MHpA, POJIM XUMHH B TO3HAHHUM SIBIICHUI
npupoasl, B  (QOPMUPOBAHWUM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIs pElISHUs MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpAass  BKIIFOYAET:
OCHOBOTIOJIATalOIINE TMOHATHS (XUMHUYECKUH DJIEMEHT, arToM, DJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTasi U COKpaIl€HHAs), MOJb, MOJISIpHAs
Macca, MOJIPHBIM O00BEM, YIIEPONHBIM CcKeneT, (yHKIHOHANbHAsS TPYIIa,
paguKall, U30MEpHUsi, U30MEPBI, TOMOJIOTHUECKUN P, TOMOJIOTH, YIJI€BOAOPOIbI,
KHUCJIOPOJ U a30TCOJEpKAaIIUE COCIUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranuueckux BemniectB A. M. bytnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHN, (PAKTOIOTHUYECKUE CBEACHUS O CBOMCTBAx, COCTaBe, IOJY4YCHUU U



0€30macHOM HCIIOJIb30BAHUH BAXKHEWUIIIMX OPTaHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JEATETbHOCTU YETIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHbIC MPU3HAKH TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COCTMHEHHUI;

c(hOpPMHPOBAHHOCTh YMEHHUH HCITOJIH30BAaTh XUMHUYECKYIO) CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOHM, COKpAIIEHHOMN)
bopMya OpraHMYEeCKMX BEHIECTB W YpaBHEHUN XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJIEIHU MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALIUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh H3yYEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPEICIEHHOMY
KJIAcCy/Tpynne CcoequHeHuN (yrieBOJOPOAbl, KHUCIOPOI U a30TCOJEpKaIne
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUA II0
cucremarndeckoir HoMeHknatype (IUPAC), a Taxxke NpUBOAUTH TPUBHUAIBHBIC
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEHIECTB (ITWJICH, MPOMWICH, aleTUJICH,
ATUJICHTJIMKOMb, TIULEepUH, (eHol, (hopManbaeruj, areTaibIAerua, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJI0TAa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(hOpMUPOBAHHOCTh YMEHHSI ONPEACNISITH BHUJBI XUMHUYECKOM CBS3U B
OpTraHUYECKUX COCIUHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbuznyeckrue M XUMHYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, ATaH, ATUJIEH, MNPOIWIICH, AlETUJICH,
Oyranuen-1,3, metunbOyraauen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STHJICHIJIUKOJIIb,
TJIMIEPUH, (PEHOJ, alleTalIbJIeTU/l, MypaBbUHAsI U YKCYCHasi KUCIJIOTHI, TJIIOKO03a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), WILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJy HUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUil ¢
HCITIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX TMepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE TIPOIYKTOB MepepadOTKH;

c(hOPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHUS 10 XWMHUYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJTHBIX
BEIIIECTB UJIU MPOYKTOB PEAKIIUN);



chOpPMHUPOBAHHOCTh YMEHHWH BIIAJIETh CHUCTEMOW 3HAHWH 00 OCHOBHBIX
METOJaX HAYyYHOI'O IO3HAHUsA, UCIIOJIb3YEMBIX B XUMHUHU IIPU U3YYEHHUH BEUIECTB U
XUMHUYECKUX SBJICHHUN (HAOIIOICHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHWYECKHE 3HAHUS JUIsl NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMH M HX
IIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMECHHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
NOCyJI0M U JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaleHUs C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH TIJIAHUPOBAaTh M BBIMOJHATH XUMUYECKUUN
HKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB MIPU HAIrPEBAHUHU, ITOTYUEHUE
OTUJIEHA W W3Y4YCHUE €ro CBOWCTB, KAUYECTBEHHBIC pPEAKIUU OPraHUYECKUX
BELIECTB, JEHATypauus OENKOB NpU HArpeBaHUM, LBETHBIE PEaKIMH OEJIKOB) B
COOTBETCTBUM C TMpPaBWJIAMU TEXHUKHA O€300aCHOCTH TMpu OOpalieHUuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYAOBAaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCHEpUMEHTa B (opMe 3amucu ypaBHEHHl COOTBETCTBYIOIIHMX
peakuuii 1 GopMyJIUPOBATH BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTb YMEHUH KPUTHUYECKH aHAIU3UPOBATh XHUMUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyH0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

COPMUPOBAHHOCTb ~ yYMEHHUW  COONIOATh  TpaBUiIa  IKOJOTUYECKU
1eJIecOo00pa3HOro MOBEAEHUS B OBITY U TPYAOBOM JEATENBHOCTH B LEIIX
COXpPAaHEHMsS CBOEr0 3I0POBbA M OKPYXKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKMBBIE OPTAaHU3MBI ONPEACIEHHBIX OPTaHHUYECKUX
BEILECTB, MOHUMAsi cMbica mnokaszatens [IJIK, moscHAT, Ha mpumepax crnocoObl
YMEHBIICHUS W IPENOTBPALICHUS KX BPEIHOIO BO3JACHUCTBUSA HAa OPraHU3M
YEJI0BEKa;

JUIsl 00yYarouIuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbS: YMEHUE
IPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHYECKUX SIBJICHUN;

JUISL CIIETIBIX M CJIA0OBUIAIIMX OOYyYaloUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HaueHui JI. Bpaiinsa nis 3anmucn XMMUYECKHX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPaXaroT:



cOPMHUPOBAHHOCTh  MPEJCTABICHUNM: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, POJIM XHMHH B IIO3HAHHM SIBJICHUUI
OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM AJI pEIICHUS TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATENBLHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(KOoBaJIeHTHasi, MOHHAsI, METAILINYECKasl, BOJOPOAHAS ), KPUCTAIUIMYECKasl PEIIETKa,
TUIBI ~ XMMHUYECKHX  pPEAKUUH, pacTBOp, JJIEKTPOJUTHI,  HEAIEKTPOIUTHI,
IEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHUCIMTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKON peaklMH, XUMHUYECKOE DPABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON Juccolmannu, nepuoandecknii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHUsl MAcChl BEILECTB, 3aKOH COXPAHEHUsS U MPEBPAILCHHS YHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHUPOBO33PEHYECKNE 3HAHUA, JIKAUIME B OCHOBE INOHUMAaHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHMX SIBICHUN, (PAKTOJIOTUYECKUE CBEJIECHUS O CBOMCTBaX,
COCTaBE, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUH BAXXKHEHIINX HEOPTraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEpHbIE TNPHU3HAKU TOHSITHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHUI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaAKLUU,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTJAEITBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETaIlEHasl U3BECTh, MUTHEBAS CO/A, MUPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, MOHHAs, METAJUIMYECKasi, BOJAOPOHAS) B COCAUHEHUSIX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHad,
WOHHAs!, METAJUTMYECKas), XapakTep Cpelibl B BOAHBIX pACTBOPaX HEOPraHUYECKHUX
COCIUHCHUM,

c(OpPMUPOBAHHOCTD YMEHUI YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OMNpeneIEHHOMY KIaccCy/TpyIie
COEIMHEHU (IIPOCTBIE BEIIECTBA — METAUIBI U HEMETAJLJIbI, OKCU/IbI, OCHOBaHMUS,
KHUCIJIOThI, aM()OTEPHbIE TUAPOKCUIBI, COJH);



c(hOpMUPOBAHHOCTh YMEHHUI PACKPBHIBATH CMBICI TIEPUOANUECKOT0 3aKoHa /I,
N. MenneneeBa u 1eMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYIO, OOBSICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoi CUCTEMBI
xumudeckux snemeHToB JI. M. MeHnueneeBa, WCHONb3ys MOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTtanmy, «IHEPreTUYECKUE YPOBHIY, OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COECIMHEHHI
1o nepuoAaM u rpynnam llepuoanueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. H.
Menneneena;

chOPMHPOBAHHOCT, YMEHHUW  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XAMHUYECKHME CBOWMCTBA HEOPraHWYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE TIE€HETUYECKOU CBS3UM MEXIAY HEOPraHUYECKUMHU
BEIIECTBAMHU C [IOMOIIBIO YPABHEHUN COOTBETCTBYIOLIMX XMMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUU T10
pa3IMYHBIM TIpU3HAKaM (YUCIYy U COCTaBY pEarvpyrolnx BEIIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTEIEHEW OKUCJICHHUS 3JIEMEHTOB, OOpaTUMOCTH
peaKkIfy, YIacTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3IHUUHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIUU UAYT A0 KOHIA;

cOPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TMOJITBEPKIAIOIIIE
KAQ4ECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKMX BELIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPaCKpbIBaTh CYIIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUA MOCPEIACTBOM COCTABJICHHS 3JIEKTPOHHOTO OajaHca
ATHUX PEaAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aercTsus (npunuui Jle latense);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIe)KAlKME B OCHOBE NPOMBIIUIEHHOIO ITOJIYyYE€HUsI CEPHOM KHCIJIOTHI, aMMHAKa, a
Takke C(HOPMHUPOBAHHOCTH TPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUNAX U
HKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 IPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUIN TPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
TIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIUU



BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacCChI
BEILECTB, IPEBPAILLECHUS U COXPAaHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMECHHM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NOCYJI0O ¥ JabopaTOpHBIM OOOPYJOBAaHUEM, a TAaKXe MpaBWia OOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBAaTh M BBINOJIHATH XHUMHUYECKUUN
HKCIIEPUMEHT (pa3jioKeHHe IMEepPOKCHa BOJAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpENENICHHE Cpeabl PacTBOPOB BEHIECTB C TOMOIIBID YHHUBEPCAIBHOTO
WHUKATOPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peakIuu,
peakiuu MOHHOTO OOMEHAa, KAaueCTBEHHbIE PEakiuu Ha cynbdar-, kKapOOHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBUM C MPaBUIAMHU TEXHHUKHU
0e30macHOCTH pU OOpaIlleHUH C BELIECTBAMH U J1a0OpaTOPHBIM 000pYI0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUUil U (HOpMYIUPOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaAHAIM3HPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIK, THTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIIOJaTh  TIpaBUiia  AKOJOTHYECKHU
1eeco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEIAX
COXPaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH IMPUPOJHOM Cpelbl, OCO3HABAThH
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cvbicnt mokazarens IIJIK, moscHATP Ha mpuMepax CcHocoObl yMEHBIIEHUS H
MPEeNI0TBPAIICHUS X BPEHOTO BO3JICHCTBUS Ha OPTraHU3M YEJIOBEKA;

U1 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIeNbIX M CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpailins nis 3anucu XUMUYECKUX

dbopmy.



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOoBHbIE TI0JI0keHU . CTpYKTYpHBbIE (hOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpUBHAJIbHbIE Ha3BaHUs
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BEUIECTB, HAONIOACHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE TMPEICTABUTENN QJIKAaHOB: (PU3MYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THIPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATAllMU, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUN psi. ALleTUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHEe U XUMUYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTnueckas CBsSI3b MEXIY YIJIEBOJOPOAAMH, MPHUHAJICKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku HeTH, UX MPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «VYromp», MOACIUPOBAHUE MOJIEKYJ  YIIEBOAOPOJOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON MW 3TaHON CTPOECHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OJTWICHIJMKOIb W  INIMLEPUH: CTPOCHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIETIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

®deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue JuIsl Kjacca KUCIOT, PEaKIUsl 3TepU(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KjacCUUKAIUs ~ yrieBogoB  (MOHO-, 1H- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHMPTOB, KAaUeCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugoMm Meau(ll)), MHOroaTroMHbBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIICPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHUMHMUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak am(OTepHbIE OpraHnueckue coequHeHus. Ousnyeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiMiuHa). buonornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSSI MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHS BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peannsanust MEXNpeIMETHBIX CBA3EH PU U3YYEHNH OPraHUYECKOM XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccu(UKaIMs, MePUOJUIHOCTh, HAOIIOACHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranu3Mm, Omochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuabl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b NMepUOINYECKOTO 3aKOoHA U I[lepnoauyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIIO)KHBIX BEIIECTB IO TPYIINaM M TMEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomoponHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBLHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iNyHBIX (pakTopoB. OOpaTUMBbIC
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE NEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBIO YHHBEPCAIBHOIO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuomnueckord  cucreme
xuMuueckux syeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
®u3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuUMEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. [lonoxenne meramioB B Ilepuoguyecko cucTeMe XHMHYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000J0UYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue crnocoObl monmyuyeHus: MeTaioB. [IpumMeHeHre MeTauioB B OBITY U
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATIBHBIX 3a/Jad, HAOJIOJCHUE W OIMMCAHWE JIEMOHCTPAIIMOHHBIX W
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0bEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIMHU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBI. [loHATHE O HAY4YHBIX METOJAaXx IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBbIC MaTepHasibl, KpacKu, CTEKJIO, KepaMukKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpU  U3YYEHUH OOmed
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, OOMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBIILICHHOCTh,  ITPOU3BOJCTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
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