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IHOACHUMTEJIBHASA 3AIIMCKA

Pabouas nporpamma yyeOHoOro npeamera « XuMus» (npeamersas obnactsb «EcrecTBeHHO-
Hay4Has») (Jajiee COOTBETCTBEHHO — IpOrpaMMa IO XUMHH, XUMHS) Ha YPOBHE CpPEIHEro
o0mero obpa3zoBaHus coctapieHa Ha ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpaszoBanuu B Poccuiickoit ®@enepaunn», TpeboBanumii k pesynbratram ocBoeHus OOII
COO, ®enepanbHOrO TOCYIAPCTBEHHOIO 00pa30BaTENbHOTO CTaHAApTa CPEIHEro OOILero
obpazoBanus (gaee — ®I'OC COO), DenepanbHON 00pa30BATEIHLHON MPOTPAMMBI CPETHETO
obmero obpazoBanus (nanee — @OII COO), DenepanbHoil paboueil MporpaMMbl 10 yueOHOMY
npeamety « Xumus» (gamee — OPIT «Xumus»), ¢ yaétom Konuemnimu npernogaBaHus yaeOHOro
npeamera «XuMus» B oOpa3oBaTeNbHBIX  opranm3anmsx Poccuiickoit ~ ®eneparun,
pean3yIoIMX OCHOBHBIE 00pa30BaTeNbHbIe MPOTPAMMBI, 1 OCHOBHBIX MOJ0XKeHUN «CTpaTerun
paszButus BocniutaHusi B Poccuiickoit ®enepaunu Ha nepuoxa a0 2025 ropa» (Pacnopsbkenue
[IpaButensctBa PO ot 29.05. 2015 No 996 - p.). IIporpamma BKIIOYaET MOSICHUTEIBbHYIO
3alHUCKy, coJepXaHue OOydeHHs, IJIaHUpyeMble pEe3ylbTaTbl OCBOEHHUS IIPOrpaMMbl [0
PYCCKOMY SI3bIKY, TEMAaTH4YECKOE IUIAHUPOBAaHUE, IIOYPOUYHOE IUIAHUPOBAHUE, IIEpEUYEHb
(komudukaTop) pacmpene€éHHBIX 0 KjaccaM MPOBEPsSEMBIX TpPEeOOBaHUW K pe3yiabTaTaMm
OCBOCHMSI OCHOBHOW 00pa30BaTENbHOM NPOrpaMMBbl CpEIHEro oO0Iero oOpa3oBaHHUs U
3JIEMEHTOB COJIEp)KaHUs MO XUMHH, a TaKK€ Ha OCHOBE XapaKTEPUCTUKH IUIaHUPYEMBIX
pe3yabTaTOB AyXOBHO-HPABCTBEHHOI'O Pa3BUTHS, BOCIIUTAHUSA U COLMAIIN3ALUNA OOydJarOIIMXCH,
npeAcTaBlIeHHON B (QemepanbHOil  pabodeil mporpaMme BOCHUTAHHS W TOJJICKHT
HETIOCPEICTBCHHOMY TNPUMEHEHHUIO TNPH peain3alru 00s3aTelbHON YacTH 00pa3oBaTeIbHOMN
MPOrpaMMBbl CPEHET0 001Iero 06pa3oBaHUsl.

[losicHuTenbHas 3amucka OTpakaeT oOUMe LeNW U 3aJauyd W3Y4YEeHUs] XUMHUHU, MECTO B
CTPYKType Yy4eOHOTO IUIaHa, a TaKXKe MOAXOAbl K OTOOpY COJEp>KaHUS M OINPEAeNICHUIO
IJIAHUPYEMBIX PE3yIbTaTOB.

ConepxaHue OOydyeHHsS] PAacKphIBAeT COAEP)KATENbHBIC JIMHUH, KOTOpbIE MpPELIaraioTcs
JUTs1 00513aTEIIBHOTO U3YyYEHHUS B KAXKIOM KJIacCe Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusl.

[InanupyemMble pe3yibTaTbl OCBOCHHMS IPOrpaMMbl IO XMMHUHU BKJIIOYAIOT JIMYHOCTHBIE,
MeTalpeIMETHbIE pe3yJbTaThl 3a BECh IEpUOJ OOy4YeHHs] Ha YPOBHE CpPEIHEro oOIIero
o0pa3oBaHus, a TAKXKe MPEMETHBIC TOCTHKEHNUS 00yJaroIIerocs 3a KaKIblil o]l 00 y4eHusl.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA « XUMMWS»

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK MIPAaeT 0coOyl0 pojib B COBPEMEHHOM
LUBIIN3AlMU, B CO3JaHUM HOBOM 0a3bl MaTepualbHOW KylIbTypbl. OHAa BHOCHT CBOM BKJIAJ B
(dopMUpOBaHHE PaAIlMOHATBHOIO HAYYHOTO MBIIUICHHS, B CO3/IaHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpY)XaloIlleM MUpE Kak O €AMHCTBE MPHUPOJBI U YelloBeKa, KOTOpoe (OPpMHUPYETCsl B XUMUU
Ha OCHOBE ITOHMMAaHUS BEIIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MUpa, OCO3HAHUS B3aMMOCBS3U
MEX]ly CTPOEHUEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMU 00JIaCTSIMU IPUMEHEHUS.

TecHo B3auMOAEWCTBYs C JpYrMMH €CTECTBEHHBIMM HayKaMH, XUMHs cTaja
HEOTBEMJIEMON YaCThI0O MHPOBOH KYIBTYpbl, HEOOXOAWMBIM YCIOBHEM YCIEUIHOTO TpyAa U
AKHU3HU KaXa0ro uieHa obOuectBa. COBpeMEeHHas XMMMsI KaK HayKa cO3MjJaTelibHas, Kak Hayka
BBICOKMX TEXHOJIOIMI HallpaBieHa Ha pelieHue M00abHBIX IPO0JIEM YCTOMUMBOIO pPa3BUTHUS
YeJ0BeYeCTBa — CBHIPbEBOM, JHEPreTMUeCKOM, NMIIEBOW, 3JKOJIOIMYecKOoW Oe30MacHOCTH U
OXpaHBbI 310pPOBbSL.



HEJA U3YUYEHUSA YYEBHOI'O IPEAMETA «XUMM $1»
[lpu m3yyennn npeaMera «XUMUsD TOMHHHPYIOIIEE 3HaUY€HHE MPUOOPETAIOT TaKHe MENH U
3a/1auu, KakK:

ajanrtanus  oOydJalroIMXCs K  YCJIOBHUAM JMHAMHUYHO  DPa3BHBAIOLIETOCS  MHpa,
GbopMHUPOBaHNE MHTEIUICKTYaJIbHO PAa3BUTOW JUYHOCTH, TOTOBOM K CaMOOOpa30OBaHHUIO,
COTPYOHHYECTBY, CaMOCTOSITEIbHOMY MPUHSATHIO TPAMOTHBIX pEHIeHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BECIICCTBAMUA U UX IPUMCHCHUCM ;

dbopMupoBanre y o0OydalOUMXCsl KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHH),
UMEIOIMX YHUBEPCAIbHOE 3HAUCHUE AJIS Pa3IMYHbIX BUJIOB JIEATEIHLHOCTU: pellie HUsl pobiieM,
MOWCKA, aHaimm3a W 00paboTkm WHOOpMAIMK, HEOOXOJAUMBIX JUISi TPUOOPETCHHS OIBITa
NEeSTENIbHOCTH, KOTOpasi 3aHUMAET Ba)XHOE MECTO B MO3HAHWU XUMUH, a TaKXKe I OLEHKU C
MO3HIINH SKOJIOTUIECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHIX TPOIIECCOB
Ha OpraHu3M YeJIOBEeKa U MPUPOIHYIO CpPey;

pa3BUTHE MO3HABATENIBHBIX HHTEPECOB, NHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0yJaronmXxcsi: CIHOCOOHOCTH CaMOCTOSITENbHO MpUOOpEeTaTh HOBbIE 3HAHUS IO XUMHUU B
COOTBETCTBHUHU C XXN3HCHHBIMU HOTpe6HOCT${MI/I, HCITI0JIB30BAaTh COBPEMCHH bIC I/IH(l)OpMaHI/IOHHI)Ie
TEXHOJIOTHH IS TIOUCKA U aHaJIn3a y4eOHOU U Hay4YHO-TIOMYJISIpPHON MH(OPMAITUU XMMHYECKOTO
COJIepKaHuUs;

dbopMupoBaHKe U Pa3BUTHE Y O0YJaIOIIMXCSI aCCOLIMATHUBHOTO M JIOTUYECKOTO MBIIUICHHUS,
HaOII0OAaTeNbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUU U TIPOBEJCHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIHTaHUE Yy oOydJaroumxcsi YOEKIEHHOCTM B TyMaHUCTHMYECKOW HalpaBiIE€HHOCTU
XUMUHU, €€ BaXHOM pOJIM B  PEIICHWH TJOOAIBHBIX  TPOOJIEeM  paluOHAIBHOTO
IPUPOJOIIONIB30BAHMS, TOMOJHEHUS] SHEPreTUYECKUX PECYpCOB M COXPAHEHMsI MPUPOJHOTO
paBHOBECHS, OCO3HaHHS HEOOXOTMMOCTH OEpeXHOTO OTHOIICHHS K TPUPOAE H CBOEMY
3/I0pPOBBIO, @ TaKXKe€ MPUOOPETEHHUS OINbITa MUCIOIb30BaHUS MMOTYUYEHHBIX 3HAHUN Ul MPUHATHUS
T'paMOTHBIX pCH_IeHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMWUYCCKUMU SABJICHUAM H.

MECTO YYEBHOI'O IIPEJIMETA «XUMHUS» B YYHEBHOM IIVTAHE

Pabouas mporpamma ydeOHoro mpeamera «Xumus» (0azoBblii ypoBenb) B 10-11-x kmaccax
paccunTaHa Ha 68 y4yeOHBIX 4acoB. YueOHbIH IulaH Ha u3ydeHue xumuu B 10-11 kmaccax
OoTBOIMT | yd4eOHBIN Yac B HEJIEITIO B KaXI0M Kiiacce, Bcero 34 mpu 34 ydeOHBIX HEIeAX 3a CUeT
00s13aTeNIbHOM 4acTu y4eOHOro IJ1aHa OCHOBHOT'O o0rero 00pa3oBaHuUsL.



INIAHUPYEMBIE OBPA30OBATEJIbHBIE PE3YJIBTATbHI

W3yuenne xumum B 10-11 kmaccax HampaBieHO Ha JIOCTUXKEHHE OO0y4aroUMMUCS
JMYHOCTHBIX, METANPEMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHUS YUE€OHOTO MpeIMeTa.

JINMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycraHaBiauBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHMs OOydyarolMMUCs
MporpaMM CpeHero o0Iero obpa3oBaHus (JIMYHOCTHBIM, METANpeAMETHBIM W TPEIMETHBIM).
Hayuno-meToaudeckoit 0CHOBOM Jisl pa3pabOTKH INIAHUPYEMBIX PE3YIbTaTOB OCBOCHHUS MPOrPaMM
cpeaHero o01ero 00pa30BaHUS ABISETCS CUCTEMHO-AEATEIBHOCTHBIN MOAXO0I.

B cooTBeTcTBUM € CHCTEMHO-JESTEILHOCTHBIM TIOJXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHS MpeaMeTa « XUMHs» Ha YPOBHE CPEIHEr0o O0IIero 00pa3oBaHUS BbIIEICHBI
CJIEIYIOIIME COCTABISIOIHE:

OCO3HaHHE OOYJAIOIMIMMUCSA POCCUMCKON Tpa)KIaHCKOH HIECHTHMYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTU U CaMOOIIPEIENICHUIO;

HaJIM4Ke MOTHUBALIMU K 00y4EHUIO;

IIEJICHANIPABIICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIEHUH JUYHOCTH HA OCHOBE KIIIOUYEBBIX
LIEHHOCTE! U UCTOPUYECKUX TPAAUIINIT 0a30BOI1 HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYHYAIOIMXCS PYKOBOJACTBOBATHCS B CBOCH JIEATEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, MPHUCYIIMMHU  LEJOCTHOM CHUCTEME XMMHUYECKOTO
o0Opa3oBaHUS;

HaJIMYKe NMPaBOCO3HAHUS SKOJIOTHYECKOW KYIBTYpPhl M CIIOCOOHOCTH CTABUTH LIETTH U CTPOUTH
YKU3HEHHBIE JIaHBL.

JIngHOCTHBIE PE3YyNbTAaThl OCBOCHHS MpeaMeTa « XUMHUsD JOCTUTAIOTCS B €MHCTBE y4eOHOI
U BOCHUTATENIbHOM AESTENbHOCTH B COOTBETCTBUU C TYMAaHMCTUYECKHMMH, COLMOKYIbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMM W HJi€ajaMU POCCUHCKOro TIpa)kJIaHCKOro oOIIecTBa,
IOPUHATHIMM B OOLIECTBE HOpPMaMU U MpaBWIAMHM IOBEJIEHUS, CIIOCOOCTBYIOLMMU IMpolieccaM
CaMOIO3HAHMsI, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTAHOBJICHUSI TUYHOCTH 00Y4Yaro IIMXCSI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUSA MpeAMeTa «XUMHS» OTpa)xaroT CHOPMUPOBAHHOCTH
OTIbITA TIO3HABATEIHHON U MIPAKTUYECKON IESATETbHOCTH 00YJaIO I XCS 110 peaTn3alii MPUHATHIX B
oO011iecTBe IEHHOCTEHN, B TOM YHCJIE B YACTHU:

1) rpaxaaHCKOr0 BOCIIMTAHUSA:

OCO3HAaHMS OOYYaIOIMMUCS CBOMX KOHCTHUTYLMOHHBIX IpaB M OOS3aHHOCTEH, yBaXKEHHUS K
3aKOHY U MPABOMOPSAKY;

IPEICTAaBICHUS O COLMAJbHBIX HOpPMAax M MpaBUIaX MEXKJIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NIEATENbHOCTH NMPHU CO3/IaHUM Y4EOHBIX IPOEKTOB,
peleHn yueOHBIX U MI03HABATENbHBIX 3a/1a4, BBITOJIHEHUH XUMHYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh U NMPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY U apryMEHTBI JPYTUX
IIPH aHAJIM3€E PA3JIMYHBIX BUIOB Y4eOHO NesITeIbHOCTH;



2) NaTPUOTHY€CKOr0 BOCTIMTAHMSI:

LIEHHOCTHOI'O OTHOIIIEHUS K UCTOPUYECKOMY U HayYHOMY HACJIEJJUI0 OT€UECTBEHHON XUMUU;

YBa)XE€HUS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO MIPUMEHEHUS XUMHUH,
OCO3HAHUS TOT0, YTO JOCTHIKEHUS HAYKH €CTh PE3YJbTaT AJIUTENbHBIX HAOMI0JeHUH, KPOIIOTIMBbBIX
JKCIEPUMEHTAJIbHBIX IOMCKOB, IIOCTOSHHOTO TPY/Aa YYEHBIX U IPAKTUKOB,

UHTepeca U MO3HABaTeIbHBIX MOTHBOB B ITOJIY4EHUH M MOCTEAYIOIIEM aHalIu3e UH(OopMariu
0 MEPEAOBBIX TOCTH)KEHHSIX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIM TAHUS

HPABCTBEHHOTI'O CO3HAHMS, dTUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMH, CBS3aHHBIC C XMMHUYECKHMH SIBICHUSMHU, U PUHUMATh
OCO3HAHHBIE PEIICHUs], OPUEHTUPYACh HAa MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBaTh CBOE IIOBEJCHUE M IOCTYIIKM CBOMX TOBapuIEd C MNO3UIUI
HPABCTBEHHBIX M NPABOBBIX HOPM U OCO3HAHHE MOCJIEJICTBUI 3THX ITOCTYIKOB;

4) popMupoBaHus KYyJIbTYPbI 310 POBbS:

NOHMMAaHMS I[IEHHOCTEW 370poBOro M Oe3zomacHoro oOpa3a KW3HU, HEOOXOAMMOCTU
OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXUUYECKOMY 3/I0POBBIO;

cOOJIIOJICHHS TIPaBUJI OE30IMaCHOr0 OOpAIleHHsI C BEIECTBAMH B OBITY, ITOBCEHEBHON JKU3HU
U B TPYIAOBOM JNEATEIBbHOCTH;

MOHUMAaHUS [IEHHOCTHU MPaBUJ HHIMBUAYAJIHHOTO U KOJUIEKTUBHOTO O€30MaCHOTO MOBEICHHS
B CUTYalUsX, YTPOKAIO LM X 3J0POBBIO U KU3HHU JIIOJEH;

OCO3HAHUS TMOCJIEACTBUI M HENPHUATUS BPEAHBIX IPUBBIYEK (YyHOTpPEOJIEHMs aJKOIroJs,
HapKOTHUKOB, KYpEHUs);

5) TpyaoBoro BoCIUTAHMS:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  Y4eOHO-UCCIIEZJOBAaTEIbCKON  JESATEIbHOCTH,
0OIIECTBEHHO I10JIE3HON, TBOPUYECKON U APYIUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHME€ B PELIEHUHM MPAKTUYECKUX 3a7ad  COLMAIBHOU
HaAIpPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K IPaKTUYECKOMY U3y4EeHHUIO PO(ecCuil pa3IMyHoro poja, B TOM YHCJIe Ha OCHOBE
IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYAY, JIOJIIM TPpYyAa U pe3yiabTaTaM TPyJOBOW JESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MHAMBUYalIbHON TPAaeKTOpUM 0Opa3oBaHus, Oynyein
npodeccun U peayn3aliid COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB,
CHOCOOHOCTEHN K XMMHMH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K0J10rHYe CKOT0 BOCITUTAHUS:

9KOJIOTHYECKH 1[€JI€CO00Pa3HOr0 OTHOIIEHHS! K NMPUPOJE, KaK HNCTOYHUKY CYIIECTBOBAHMS
’KH3HHU Ha 3eMiic;

NOHMMaHUS TJI00AJBHOTO XapaKTepa 3KOJOTHMYeCKUX MpoOieM, BIMSHUS SKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COMATIBHONU CPEJIbl;

OCO3HAHUSI HEOOXOAMMOCTH HCIIOJNb30BaHUS JOCTIDKCHUHA XMUMHH Uil PEIleHUs BOIPOCOB
panMoOHaIIBHOIO IIPUPOOII0JIB30BAHMUS,

aKTUBHOIO HENpHATUS ACWCTBUM, NPUHOCAIMX Bpel OKpYXKalolled NpUpOAHOH cpene,
YMEHHUsI IMPOTHO3UPOBATh HEOIArONPUATHBIE HKOJIOIMYECKUE IIOCIEACTBUSA NpPEeAIPUHUMAEMBIX
JeUCTBUI U PEeJOTBPALATH UX;

HQJIWYMS Pa3BUTOTO SKOJOTMUYECKOIO MBIIUICHUS, SKOJOIMYECKOW KyJIbTYphl, OIBITA
NeSTeIbHOCTH  DKOJIOTMYECKOM  HampaBIE€HHOCTH, YMEHHUS  PYKOBOJCTBOBATbCSI HMHU B



[103HABaTEJIbHONW, KOMMYHUKATUBHOM U COIMAJILHOM NMPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTHUBHO
MPOTUBOCTOSITH UACOJIOTUU XeMOo(hoOuu;

7) HIEeHHOCTH HAYYHOI'O TO3HAHHUA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 OOILECTBEHHON MPaKTUKH;

NOHUMAaHUS CHENU(PUKH XUMHUM KaK HayKd, OCO3HaHHs e€ poiM B (OPMUPOBAHHUU
palMOHATBHOTO HAYYHOT'O MBIIUICHHS, CO3JaHUM IIEIOCTHOTO IPEACTABICHHUS 00 OKpYXKaroleM
MUpE KaK O €IMHCTBE MPUPOJIbI U YEIOBEKA, B TO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEN U PEILICHUU
po0JIeM COXpaHEHUs MPUPOIHOTO PaBHOBECHS;

yOS)KIEHHOCTH B 0CO00W 3HAYMMOCTH XHMHH Ui COBPEMEHHOW NWBWIIM3ALUU: B €&
IYMaHUCTUYECKOW HAIPaBIEHHOCTH M Ba)XKHOW pPOJIM B CO3JaHMM HOBOM 0a3bl MaTepHalbHOU
KYJIBTYPBI, PEIICHUU TI00ATBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOA,
9HEPreTHUYECKOM, MUILEBOM M HKOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTUU MEAULIMHBI, O0eCTIeYeHUN
YCJIOBHH YCHEIIHOTO TPYyAa U HKOJIOTHYECKH KOM(OPTHOM MKU3HU KaXkKI0r0 YjeHa O0IIecTBa;

€CTECTBEHHO-Hay4yHOM TIpaMOTHOCTU: TMOHHMMAaHHUS CYIIHOCTH  METOJIOB  IO3HaHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJNb30BaTh IMOJy4aeMble 3HAHUS IS
aHaJln3a U OOBSCHEHUS SIBJICHUH OKPY)KAIOLIET0 MUpa U MPOUCXOAAIMX B HEM U3MEHEHHH, YMEHUS
nenatb 000CHOBAHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAyYHBIX (DAKTOB U MMEIOIIMXCS TAHHBIX C IEJIbI0
MIOJIy4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO UCIIOJIb30BaTh XUMUYECKHUE 3HAHUS ISl peIeHUs MpoodieM B
pealIbHBIX )KU3HEHHBIX CUTYaIUX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON JESITENIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HENpPEephIBHOMY OOpa30BaHUI0 M C€aMOOOpa30BaHMIO, K
aKTUBHOMY IOJIy4EHHIO HOBBIX 3HAHUM 110 XMMHUU B COOTBETCTBUU C KU3HEHHBIMU NOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSM Tpy/ia B pa3InyHBIX chepax NpoPecCuOHAIBHOMN AeATeIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATbHI
MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHUS YI4COHOTO IpeaMeTa « XUMHES» Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHus BKIIIOYAOT:

3HaYMMble JUIS (OPMHUPOBAHUS MHPOBO33PEHUS OOYJAIOMIMXCS MEXKIUCIUIUTMHAPHBIC
(MeXTpeaMeTHbIC) O0IeHAYYHBIC TTOHATHSI, OTPAKAIOIIME [[EJIOCTHOCTh HAYYHOU KapTHHBI MUpPaA U
CHCHI/I(l)I/IKy MCTOJOB IIO3HAHHA, HCIIOJB3YEMBIX B CCTCCTBCHHBIX HayKaxX (MaTeprI, BCIIECTBO,
DHEpPrus, SBICHUE, MPOIECC, CUCTeMa, HAYYHBIA (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsl, UCCIICIOBaHUE, HAOIIOICHNUE, N3MEPEHUE, SKCIIEPUMEHT U JAPYTHUE);

YHUBEpCalbHblE y4eOHble eicTBUA (ITO3HABATEIbHbIC, KOMMYHUKATUBHBIE, PETYJISTUBHBIC),
obecnieunBaronme (GopMupoBaHue (QYHKIMOHAILHOW TPAMOTHOCTH W COLMAJIBHOW KOMIICTCHIIUU
o0yJaronmxcs;

CMOCOOHOCTh ~ OOy4aroIMXCs ~ KMCIOJNB30BaTh ~ OCBOCHHBIC  MEXKIUCIHUIUIMHAPHBIC,
MHUPOBO33PCHUECKHE 3HAaHWS M yHUBEpCAJbHble YdeOHbIe JCHCTBHS B IIO3HABATEIBHOH U
COIMAITbHOM MPaKTHKE.

MertanpeaMeTHbIe PE3yJAbTaThl OTPAKAIOT OBIAJCHAE YHUBEPCAIBHBIMH  y4eOHBIMU
IMO3HABATCIIbHBIMU, KOMMYHHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBI/IHMH.

OBj1aieHHe YHHBEPCAJBHBIMH y4e OHBIMHU MO3HABATEILHBIMH /1€ ii CTBHSIMMH:



1) 0a30BbIe JJOrHYeCKHE IeiCTBUS:

CaMOCTOSITETIbHO  (OPMYIHPOBATh M  aKTyaJU3UpOBaTh MpoOiIeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpENENIATh LENU JEATEIBHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX JOCTHUIKEHHS,
COOTHOCHTBH Pe3yNbTaThl IEATEIHHOCTH C IOCTABICHHBIMU LEISIMU;

UCIIOJIb30BaTh IPU OCBOEGHHWM 3HAHUM NPUEMBI JIOTUUECKOTO MBIIUIEHUS — BBIACIATH
XapakTepHblE TpU3HAKKM TMOHATUA MW  yCTAHAaBIMBaTh HX B3aUMOCBA3b, MHCIIOJIb30BaTh
COOTBETCTBYIOIIE IOHATHUSA AJIs1 OOBSICHEHU S OT/AEIbHBIX (DAKTOB U SBJICHMUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUH JUTS KJIACCU(DUKAIIMHU BEILIECTB U XUMUYECKUX PEaKLnii;

yCTaHaBIMBATh NPUUYMHHO-CIIEACTBEHHBIE CBSI3U MEKY U3y4aeMbIMU SBJICHUSAMU;

CTPOMTbH JIOTMUECKUE pacCyKICHUs (MHAYKTHBHBIC, A€TYKTUBHBIC, 10 aHAJIOTHH), BbIS BIAThH
3aKOHOMEPHOCTH W TPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIMPOBATH BBIBOJBI U
3aKJIH0YCHMUS;

OPUMEHATh B IpOLIECCE€ IMO3HAHMS, MCIOJIb3YeMble B XUMUU CHMBOJIMYECKHE (3HAKOBBIE)
MOJieNu, MpeoOpa3oBbIBaTh MOJEIbHBIE IPEICTABICHUS — XUMHYECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XxuMudeckass Qopmyna, YpaBHEHHME XUMHMUYECKOM peakiMu — TpU pelleHud y4eOHBIX
II03HABATEIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHBIE MOJIEIbHBIE IIPEICTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKILIUM.

2) 6a3oBbIe UCCJIe10BaTEJIbCKHE e HCTBHS:

BJIaJIETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMHYECKUX PEAKIUI;

GopMmynupoBaTh LEIM U 3aJa4d  HUCCIIEAOBaHMS, MCIOJIb30BaTh IIOCTABIEHHBIE MU
CaMOCTOSITEIBHO C(HOPMYITUPOBAHHBIE BOIIPOCHI B KAUECTBE WHCTPYMEHTA IMO3HAHUS U OCHOBBI JJIS
(bopMuUpOBaHMS TUIOTE3BI 0 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHHUI;

BIAJIETh HAaBBIKAMM CaMOCTOSTENBHOIO IIJJAHUPOBAaHWS W IPOBEICHUS YYEHMUYECKHX
JKCIEPUMEHTOB, COBEpUICHCTBOBATh YMEHMsI HAOII0JaTh 3a XOJOM IIPOLECCa, CaMOCTOSATEIbHO
IIPOrHO3UPOBaTh €ro pe3yibTaT, (OpMYyIUpPOBaTH OOOOIIEHUS U BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HMCCIEA0BAHMS, COCTAaBIATH OOOCHOBaHHBI OTUET O MpOJeTaHHON
pabore;

NpHOOpEeTaTh OMNBIT YYEHUYECKOH MCCIEAOBATENbCKOM M TPOEKTHOH JesTeIbHOCTH,
MPOSIBJIATH CIIOCOOHOCTHh M TOTOBHOCTH K CAMOCTOSITEIFHOMY TOMCKY METOIOB pEeLeHUs
MIPaKTUYECKUX 3aJa4, IPUMEHEHHIO pa3IM4YHbIX METOJOB ITO3HAHHSL.

3) paboTa c undopmanueii:

OPUEHTHPOBATHCS B Pa3IMYHbIX HCTOYHUKAX HH(OpMaIK (HayqHO-IIOMYJIsIpHAas TUTepaTrypa
XUMUYECKOTO COJIEp)KaHUs, CIpPaBOYHbIE TMOCOOMs, pecypchl VHTepHeTa), aHaNIU3MpOBATH
nHpOpMAIMIO PA3NUUHBIX BUJAOB M (OpM TNPEICTABICHMS, KPUTUYECKH OLIEHUBaTh €€
JOCTOBEPHOCTD U HETPOTUBOPEUNBOCTH;

dopMynupoBaTh 3ampoChl W MPUMEHSTHh Ppa3IMYHble METOIbl IpU TOUCKE H 0TOOope
nH(popMaIMu, HeOOXOUMOH /IS BBIITOJIHEHUS YY€OHBIX 33/1a4 ONpe/IeIEHHOIO TUIIA;

pHOOpETaTh ONBIT HCIOJB30BAaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJbHYIO (OpPMY MpeAcTaBiIeHUs HH(POpMaLMHU (CXEMBI,
rpaduKu, AMarpaMMBbl, TaOJIHUIIbI, PUCYHKHU U JPYTHE);

UCIOJb30BaTh HAy4yHbI S3bIK B KadecTBE CpeJACTBA IMpH paboTe C XUMUYECKOM
uH(popMaIMen: TPUMEHATh MEXIPEIMETHbIE ((PU3NUECKre 1 MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI,
(dhopMyibl, aOOpeBUATYpBI, HOMEHKIJIATYPY;



UCIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEICTBA HATJIAAHOCTH.

OBJaieHNe YHMBe PCAJIbHBIMH KOMMYHHKATUBHBIMH /1€l CTBHSIMM :

3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYKJaeMoi TeMbl B XOJE Jauajora W/Wid AUCKYCCUU,
BBICKA3bIBaTh MJIeH, (OPMYIUPOBaTh CBOM  IPEIJIOKEHUS OTHOCHTEIBHO  BBIIOJIHEHMS
MPEeTI0KEHHON 3a7a4H;

BBICTYIIaTh C IPE3EHTALMEd pe3yJbTaTOB IIO3HABATEIbHON JIEATENBHOCTH, IOITYYEHHBIX
CaMOCTOATEIBHO UJIM COBMECTHO CO CBEPCTHHUKAMM IIPH BBITIOJHEHNN XUMHUUECKOTO DKCIIEPUMEHTA,
MIPAKTUYECKOW pabOThI MO MCCIEAOBAHHMIO CBOWCTB M3y4aeMbIX BEILIECTB, pealM3aluu y4eOHOro
npoekTa u (OpMYIHpPOBAaTH BBIBOABI IO pe3ylbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN IMyTEM
COTJIACOBAHUS MO3UIIMH B X0 00CYXICHHS 1 0OMEHA MHCHUSIMHU.

OgiaieHUe YHUBePCAJIbHBIMH PeryJsiTUBHBIMH el CTBUAMU

CaMOCTOATEJIbHO IUIAHUPOBATh M OCYILECTBISATH CBOIO I103HABATENIbHYIO JESATEIBbHOCTD,
ompenensis €€ LenM M 3alayd, KOHTPOJIMPOBaTb M MO Mepe HEOOXOIUMOCTU KOPPEKTHPOBATH
IpeJylaraéMblii aqropuT™M JEMCTBUIl MpU BBITOJHEHUH YYEOHBIX W HCCIEIOBATENIbCKHUX 3a/ad,
BbIOMpaTh Hambosee 3(PPeKTUBHBIN CrIOCOO0 UX pEIIeHUS ¢ Y4ETOM MOJIy4EHHUS HOBBIX 3HAHHUM O
BEIIECTBAX M XUMHUYECKUX PEAKLIHSX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH AESITEIBHOCTH HA OCHOBE CaMOaHaIN3a U CaMOOLIEHKH.

NNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca « OpraHndecKkas XUMHUs» OTPaKaroT:

c(hOpMHPOBAHHOCTD TPEICTABICHUN O XMMHYECKOH COCTaBJISIONICH €CTeCTBEHHO-HAyIHOM
KapTUHBl MHpA, POJIM XMMUU B TO3HAHWU SIBICHUH MPUPOABI, B (OPMUPOBAHUH MBIIUICHUS H
KyJAbTYpbl JHMYHOCTH, €€ (YHKUMOHAIbHOW TPAMOTHOCTH, HEOOXOIUMOW sl pelleHus
MPaKTUYECKUX 3aJad U HKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3J0pPOBBIO M
MIPUPOIHON CPEnE;

BJIaJICHUE CUCTEMOW XMMHUYECKUX 3HAHWM, KOTOPasi BKJIIOYAET: OCHOBOIIOIATAIOIME IIOHATUS
(XMMUYECKUH 3J€MEHT, aToM, JJIEKTpOHHas 000JI0YKa aroma, MOJIeKYlla, BaJeHTHOCTbD,
3JIEKTPOOTPUIIATEIBHOCTh, XHUMHYECKas CBs3b, CTPYKTypHas ¢Qopmyna (pa3BépHyras W
COKpaIlEHHAsT), MOJIb, MOJISIPHAs Macca, MOJIIPHBIM 00BEM, YIIepOIHBIN CKeeT, () yHKIIMOHAIbHAs
IpyIIa, paguKal, H30MEpHsl, U30MEPBI, TOMOJIOTHYECKUN PsiZl, TOMOJIOTH, YIIIEBOIOPOIBL, KHCIOPOA
U a30TCOJIepKaIMe COCANHEHUS, MOHOMED, IOJIUMED, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYIISIPHBIE
COEJIMHEHHUS); TEOpPUU M 3aKOHBI (TEOpHUSl CTPOEHUs opraHuyeckux seuiecTB A. M. byrneposa,
3aKOH COXPaHEHHUs MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMUM;
MHPOBO33PEHUYECKUE 3HAHUS, JIeKANMe B OCHOBE IOHUMAHMSA IPUYMHHOCTH M CHCTEMHOCTH
XUMUYECKUX SBICHUH, (PAKTOJIOTMYECKHE CBEJACHHUS O CBOWMCTBaX, COCTaBe, IOJIYYEHUU W
0€30IacHOM HCIIOJIb30BaHUM BaKHEUIIMX OpPraHMYECKUX BEIIECTB B OBITY M MPAaKTHUYECKOH
JEeATEIbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUN BBIIBIIATH XapaKTepHbIE MPU3HAKU MOHATUHN, yCTaHABIUBATh X
B3aUMOCBA3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IIOHATHUS IIPU ONUCAHUM COCTaBa, CTPOCHUS H
MPEBPAIIEHUN OPTaHUYECKUX COCTMHEHU;

c(OPMHUPOBAHHOCTh YMEHHH HCIOIH30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISi COCTABICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKPAIIEHHOM) (POpMYN OpraHMYeCKHX BEIIECTB U
YPaBHEHUN XMMHUYECKUX PEAKIMi, NU3rOTABINBATh MOJEIM MOJIEKY] OPraHUYECKUX BELIECTB JIS
MJUTIOCTPALMU UX XUMHUYECKOIO U MPOCTPAHCTBEHHOI'O CTPOCHUS;



c(OPMUPOBAHHOCTh YMEHUH YCTAaHABIWBATh MPUHAIICKHOCTh H3YUECHHBIX OPraHUYeCKHX
BEIIECTB 10 WX COCTaBy M CTPOCHHUIO K ONpPENeiICHHOMY KiacCy/Tpynre COeIUHEHUN
(YrieBoIopoibl, KUCIOPOJ M a30TCOJCPIKAIIME COSAMHCHHUS, BRICOKOMOJICKYIJIIPHBIC COCTUHCHUS),
JaBaTh WM Ha3BaHug 1o cucreMarndyeckod HoMmeHknatype (IUPAC), a Takke NpUBOAMTH
TPUBHAIBHBIC HAa3BaHUS OTJCILHBIX OPraHWMYECKHX BEHICCTB (ITHJICH, MPOIMICH, AalCTUIICH,
STUJICHTIIUKOIb, TIHIEPUH, PeHOI, POopMaTbACTH I, alleTalbIeT 1/, MypaBbUHAS KUCIIOTA, YKCyCHAS
KHCIJIOTa, OJIEMHOBAsi KUCIIOTA, CTEApHHOBAsE KUCIIOTA, TIIOKO03a, GPYyKTO3a, KpaxMall, LeJUTI03a,
TJIAIAH);

c(hOpMHPOBAHHOCTh YMEHHUS OMPEICNIATh BUIBl XUMHUUYECKOW CBS3M B OPraHUYECKUX
COCTMHEHUSIX (OMHAPHBIC U KPATHBIE);

c(hOpPMHPOBAHHOCTH YMEHHS TPHUMEHATH ITOJIOKCHUS TCOPUU CTPOCHUS OPraHuYeCKHX
BemectB A. M. ByriepoBa s 0ObsSCHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa H
CTPOECHHUS; 3aKOH COXPaHEHHsI MacChl BEIECTR;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOEHUE, GPU3NUECKHE U XUMHYECKUE
CBOMCTBA TUITWYHBIX MPEJCTABUTEIICH Pa3IMUHBIX KJIACCOB OPraHMYCCKUX BEIICCTB (METaH, 3TaH,
STUJICH, TPOMHWIIEH, aleTuiieH, OyramueH-1,3, merunOyramueHn-1,3, OeH30J1, METaHON, 3TaHOI,
ATUJICHTIUKOIb, TTUIEPHH, (DEHOJ, alleTajabJeTHa, MypaBbUHAs U YKCYCHAasl KUCJIOTHI, TIIIOKO3a,
KpaxMaJl, IeJUTI0JI03a, aMUHOYKCYCHAsI KHCJIOTa), HIUTFOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXITY
HUMH YPaBHEHHSIMH COOTBETCTBYIOIMX XMMHUYECKUX PEAKIH C HCIOIB30BAHHEM CTPYKTYPHBIX
opmyur;

c(hOpPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHHUKH YIJICBOAOPOIHOTO CHIphs (HE(Th,
MPUPOIHBIA Ta3, Yroyib), CIOCOOBI WX TMEPEpadOTKM U MPAKTUUYECKOE MPUMEHEHHE MPOIYKTOB
nepepadoTKu;

c(OPMUPOBAHHOCTh YMEHUI MPOBOIUTH BBIYMCIICHUS 110 XUMUYECKUM YPaBHEHUSM (MacChl,
00BEMa, KOTMYECTBA HCXOJHOTO BEIISCTBA MIIM IIPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 MCXO/JHBIX BEIIECTB WU MPOIYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHUU BIAJACTh CHUCTEMON 3HaHUN 00 OCHOBHBIX METOJAaX HAaY4HOTO
ITO3HAHMSI, UCIIOIB3YEMBIX B XUMUH MTPH U3YYCHUH BEIICCTB U XUMHYCCKHUX SBIICHUN (HAOJIOICHUE,
M3MEpPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE), UCIIOIB30BaTh CHCTEMHbBIC XUMUUYECKHE 3HAHUS NI
MPUHATUS PEIICHU B KOHKPETHBIX >KM3HEHHBIX CHUTYAIUSAX, CBS3aHHBIX C BEIICCTBAMU M HX
MIPUMEHECHHEM;

c(hOpMHPOBAHHOCThL YMEHHI COOJIFO/IaTh TMpaBWIa TOJL30BAHUS XUMHUYECKOH TOCYION M
Ja00paTOPHBIM O0OPYIOBAaHUEM, a TaK)Ke MpaBUiIa OOpaIllCHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHSIMU IO BBITOTHEHUIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHPOBAHHOCT, YMEHHH IUIAHUPOBATH U BBIOJTHATH XUMUYECKHA DKCIEPUMEHT
(TmpeBpaleHus OpraHUYECKUX BEIIECTB MpPHU HArpeBaHWU, TOMYYCHHE JTUJICHA U H3y4CHHE €ro
CBOMCTB, KQUeCTBEHHBIC PEaKIMU OPTaHMYECKUX BEILECTB, ACHATYpallUs OCIKOB NMPU HATPEBAHUU,
[IBETHBIC PEAKIIMH OCIIKOB) B COOTBETCTBUHM C MPABHJIAMHU TEXHUKHU 0€30MACHOCTH MPU OOpaIieHuN
C BemecTBaMU © J1a00OpaTOPHBIM O00OpPYIOBAHHEM, MPEACTABIATH PE3YAbTAThl XHUMHUYECKOTO
JKCTepUMEHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIMX PEAKIUA U (POPMYIHPOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XUMHUYCCKYIO HH(POPMAIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccOBOW MHpopManuu, IHTepHET U Ipyrux);

c(hOpMHPOBAHHOCT, YMEHHMH COONIOAATh TpaBHJIa JKOJIOTMYECKH  IIeJIeco00pa3Horo
MOBEJICHUSI B OBITY W TPYAOBOH JEATCIBHOCTH B IEJISIX COXPAaHEHUS CBOCTO 3JIOPOBBS U



OKpY)Kalolel NPUPOJHOW Cpelpbl, OCO3HABAaTh ONACHOCTb BO3JCHCTBHUS HAa >KMBBIE OpPraHM3MBbI
ONPEEIEHHBIX OPraHUYECKUX BEILECTB, IOHUMAas cMbICI nokasarens 111K, noscHaTe Ha npumepax
CIOCOOBI YMEHBILIEHUSI U MTPEAOTBPALLEHUSI UX BPEJHOTO BO3/I€UCTBUSI HA OpraHU3M YEJIOBEKa;

Ui o0ydyaronmXxcss ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSMM 370POBbS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHUS BEILECTB U XUMUYECKUX SBJICHUI;

JUISL CIIETIBIX U CJIA0OBUAAIIMX OOYJaIOUIMXCS: YMEHHUE HCIOJIb30BaTh PEIbe(pHO-TOUSUHYIO
cucremy obo3Hauenuit JI. bpaitns s 3anucu XumMudeckux Gopmyi.



COJAEP)KAHME YYEBHOI'O ITPEJIMETA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI OpPraHuyve cKOi XMMHHU

[Ipenmer opraHMueckoil XMMMM: €€ BO3HUKHOBEHHME, Pa3BUTHE M 3HAUCHHUE B IOJy4YEHUU
HOBBIX BEIIECTB U MaTepHasIoB. Teopus CTpOeHUs1 OpraHndeckux coequnenuii A. M. byrneposa, eé
OCHOBHbIE TNoJI0OkeHU. CTpyKTypHBIE (hOpMYJBl OpraHMYECKUX BeliecTB. ['oMosorus, nzomepus.
XuUMHYECKas CBA3b B OPraHUUYECKUX COETUHEHUSIX — OAMHAPHBIE U KPAaTHBIE CBA3H.

[Ipencrapnenne o KiacCH(pUKAIMK OPTaHMYECKUX BelecTB. HoMeHKIaTypa OpraHHYecKux
COEJIMHEHMH (cucTeMaTuyecKas) U TpUBHAJIbHbIC Ha3BaHMs BaXHEHIIMX MpeICTaBUTEIEH KJ1accoB
OpPraHMYECKUX BEILECTB.

OKCHEepUMEHTaJIbHbIE METOJIbl M3Y4YE€HMsI BELIECTB M UX IpPEBpalleHUN: O3HAKOMJIEHUE C
o0Opa3liaMM OpraHM4YecKUX BELIECTB M MaTepHalaMHd Ha UX OCHOBE, MOJAEIMPOBAHHUE MOJIEKYI
OpPraHMYECKHUX BEILECTB, HAOIIOAEHNE U ONMMCAHUE JIEMOHCTPALIOHHBIX OMBITOB 10 MPEBPALLEHUIO
OpPraHMYECKHX BEIIECTB IIPH HAarpeBaHMHM (IJIaBIcHUE, OOYITTMBAHUE U TOPEHHE).

Yraesoaopoasl

AJNKaHBI: COCTaB W CTPOCHUE, TOMOJOTMYECKMHA psia. MeTraH W 3TaH — NpOCTEHIme
MPEJICTABUTEIH AJKAHOB: (PM3MUYECKHE U XMMHUECKHE CBOMCTBA (pEakiMM 3aMEIIeHHs] U TOPEHHs),
Hax0XKJIeHUE B IPUPOJIE, TIOJYyUEHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHME, TOMOJIOTMYECKUH psf. OTWIEH M NPONUJIEH — MPOCTEHIIME
MPEICTABUTENN QJIKEHOB: (HM3UYECKMEe W XUMHUYECKHE CBOMCTBA (peakIMu THAPUPOBAHMS,
raJIOTEHUPOBAHMS, THApATaLMK, OKUCICHHS ¥ TIOJUMEPU3ALHN ), TIOTYYEHUE U IPUMEHEHUE.

Ankanuensl: OyragueHn-1,3 u meTwiOyraguen-1,3: crpoeHue, BaXKHEHIME XUMHUYECKHE
cBOMcTBa (peakuus noaumepusaiuu). [loaydeHne CHHTETHYECKOTO KaydyyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHUECKUH psid. ALETHIIEH — MPOCTeHIM i
MpEJICTAaBUTENIb AJKUHOB: COCTaB, CTPOEHHUE, (DU3MUECKHE M XUMUYECKHE CBOMCTBA (peakiuu
THJIPUPOBAHUS, FAJIOTEHUPOBAHMSL, THPATALIUN, TOPEHHUS), IOTyUCHHE U IPUMEHEHHE.

Apensl. benzon: cocrtaB, crpoeHue, (U3MYECKHME M XHUMHYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHMSI U HUTPOBaHUA), MOJIYYEHHE U MpUMEHeHue. Toayon: cocmas, cmpoenue,
Qusuyeckue u XumuyecKue colucmsea (peakyuu 2ai02eHUpO8anus U HUMPOBAHUs), NOAYUeHUue U
npumernenue.  TOKCMYHOCTH  apeHOB. ['eHeTMdeckass  CBiI3b  MEXKJIy  YIVIEBOJOPOJAMH,
MPUHAIJICKAIMMY K Pa3InyHbIM KJlaccaMm.

[IpupoaHble MCTOYHUKU YyraeBoAopoAoB. IlpupoaHbli ra3 M monmyTHble HE(TSIHbIE Tra3bl
Hedtp u e€ npoucxoxaenue. CriocoObl nepepaboTku HeTU: MEeperoHKa, KpEKUHT (TEPMHUUECKUH,
KaTaauTudeckuit), muponus. [IpoaykTsl nepepaboTku HeTH, UX TPUMEHEHHE B IPOMBIIUICHHOCTH
u B ObITy. KaMeHHBII yroib U IPOAYKTHI €ro nepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YCHHs] BEUICCTB M HX IPEBPALICHUN: O3HAKOMIICHUE C
o0pa3unaMu IJIacTMacc, KaydykoB M pe3uHbl, Koiekuuu «Hedte» u «Yronb», MoAenTupoBaHHe

MOJICKYJT YTJI€BOJOPOJOB U TaJOTCHONPOU3BOJIHBIX, TPOBEACHHE INPAKTHYECKON pPabOTHI:
MOJy4EHHUE ATUJICHA U U3YYEHHE €TI0 CBOMCTB.
Pacuérurle 3agaun.



Bbruncrienus o ypaBHEHUIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEILECTBA WJIM MPOAYKTA PEAKIMU I10 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO U3 UCXOIHBIX
BEILECTB UJIU IPOAYKTOB PEAKILIMH).

Kucsoponconep:kamue oprannyeckue coeHHe HUS

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHOI W JTAHOJ: CTPOEHUE, (QUNYECKHE WU
XUMUYECKHEe CBOMCTBa (peakuuu C aKTUBHBIMHU MeETaJIaMH, TaJOr€HOBOIOPOAAMHU, TOPEHHE),
npuMeHeHue. BogopoiHble ¢BA3M MEXIy MOJIeKylaMu ciupToB. JlelicTBHE MeTaHOa U 3TaHOJA Ha
OpraHu3M YeJIOBEKa.

MHOroaTroMHbIe CHUPTHL ~DTUJICHIVIMKOJIb W TJHLUEPUH: CTpOeHHue, (U3NYecKHe |
XMMHMUYECKHE CBOMCTBa (B3aMMOJIEHCTBHE CO IIEJIOYHBIMU METAJIJIaMH, KaueCTBEHHAsl peaklus Ha
MHOTOAaTOMHbIE cNUPTHI). JlelicTBue Ha opraHu3M uyesoBeka. lIpumeHeHue riuLepuHa U
STUJICHTTIUKOJIS.

@deHo: CTpOEHHE MOJIEKYIbl, PU3NYECKHEe U XUMUYECKUe CBOWCTBA. TOKCMYHOCTH (heHoa.
[Ipumenenue penona.

Anbrerunpl U Kemouwvl. DopManpleruj, aueTaldbAerHa: CTpPOeHHe, (¢(U3HUECKUue |
XUMUYECKHE CBOMCTBAa (pEaKUMU OKUCIECHHS U BOCCTAHOBJICHHS, KAYECTBEHHBIC PEaKILHH),
MIOJIy4YEHUE U TIPUMEHEHHUE.

O/HOOCHOBHBIE MpeJeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U YKCYCHAsl KHUCIIOTBHI:
CTpoeHHe, PU3NYECKHe U XMMHUYECKHe CBOWCTBA (CBOMCTBA, oOLME Ui Kilacca KUCIOT, PEeaKIus
srepudukanum), monydeHne U npuMmeHeHue. CrTeapuHOBas W OJIEMHOBas KHUCJIOTHI Kak
MPEJICTABUTEIH BBICIIMX KapOOHOBBIX KHCJIOT. Mblla KaK COJM BBICIIMX KapOOHOBBIX KHUCIIOT, UX
MOIOILIEE IEHCTBHE.

Cnoxsble 3(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MApONIM3 CIOXKHBIX 3(QHUPOB.
Kupsl. I'naponus xupos. [IpuMenenue xupoB. buonornyeckas poib KUPOB.

VYrneBoasl: cocTaB, Kiaccuukaius yrieBoJgoB (MOHO-, AM- U Mojucaxapuabl). [mroko3a —
IpoCcTeHIMi MOHOCaxapua: OCOOEHHOCTH CTPOCHHS MOJIEKYNbl, (U3UYECKHE M XUMUYECKHE
cBoiicTBa (B3aumozeincTBue ¢ ruapokcunoM Meau(ll), okuciaeHrne aMMuadyHbIM pacTBOPOM OKCHIA
cepebpa(l), BoccraHoBIeHHE, OpOXKEHHE TJIOKO3bI), HAXOXKJACHHUE B TMPHUPOJIE, HPUMCHEHHE,
6uosornyeckas poib. PorocuHTe3. PpyKkTO3a KaK U30MEP IITHOKO3BL.

Kpaxman u nemmono3a kak HNpUpoAHbIE NonuMepbl. CTpoeHHE Kpaxmayla U LEJITHJIO03bL.
dusnyeckue 1 XMMHUYECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KaueCTBEHHAs peakiysl ¢ HOJ0M).

OKCHEpUMEHTaJIbHbIE METOJbl HM3Yy4EHUs BEIIECTB W HUX MPEBpallCHUN: NPOBEACHUE,
HaOJI0ZICHNE U OMHMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUYECTBEHHBIE PEAKLIUN
OJIHOATOMHBIX CIUPTOB (OKHCIeHHe O3TaHona okcuaoM Memu(ll)), MHOroaTOMHBIX CIHPTOB
(B3aumogeiicTBue rauuepuHa ¢ rugpokcugom Menu(ll)), anprernnoB (OKHUCIEHHE aMMHAYHbBIM
pactBopom okcuna cepedpa(l) u rumpoxkcugom menu(ll), B3aumoneiictBue kpaxmana ¢ HOJIOM),
MIPOBE/IEHNE MPAKTUUYECKOM paboThI: CBOICTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaun.

Bbruncnienus 1o ypaBHEHUIO XUMUYECKON peakuuu (Maccel, 00bEMa, KOJIMUECTBA UCXOIHOTO
BEIIECTBA UJIH MPOIYKTA PEAKIIUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJTHOTO M3 UCXOIHBIX
BEILECTB UJIU NPOJIYKTOB PEAKIUN).

AzoTcozepkalye OpraHuu4ecKUe COeJMHEH USI.

AMMHOKHCIIOTHI KaK aM(oTepHble opraHnyeckue coeauHeHus. Ousnyeckne U XUMUYECKUE
CBOMCTBA AMHUHOKUCIOT (Ha MpuMepe IMIMHA). buosormyeckoe 3HavyeHHE aMUHOKHCIIOT.
[TenTu e



benku kak mnpupojHbIE BBHICOKOMOJEKYJSpHblE coeAuHeHud. llepBuuHas, BTOpUYHas WU
TpeTUYHasl CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBa OEIKOB: TMIPONN3, JeHaTypauus,
KaueCTBEHHbIE PEAKLIUU Ha OEIIKH.

DKCepUMEeHTaJIbHble METOJIbl M3y4EHMsS] BEIIECTB M HX IpEBpallieHHil: HaOmroAeHue u
OIHCaHUE IEMOHCTPALMOHHBIX OIBITOB: JeHATypalys OEJIKOB MPH HarpeBaHUHU, LIBETHBIC PEAKIIUU
OEIIKOB.

BbICOKOMOJIEKYJISIPDHBIC COeMHEHHA

OCHOBHBIE TOHSATHS XUMHUU BBICOKOMOJIEKYJISPHBIX COEJUHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb ITOJMMEPHU3ALUH, CPEAHSS MOJIEKYIsIpHas Macca. OCHOBHBIE METOMbI
CHUHTE3a BEICOKOMOJIEKYJISIPHBIX COEAMHEHUH — IOJMMEpHU3alis U TOJIMKOHJCHCALIHSL.

OKCHEepUMEHTaJIbHbIE METOJIbl M3Yy4EHHUS BEIECTB U MX IPEBPAILECHUI: O3HAKOMIIEHHE C
o0pa3uaMu MpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB.

MexnpeaMeTHBIE CBSI3H.

Peanmzanust MeXpeaMETHBIX CBSI3€W NPU M3Y4EHUM opraHuyeckod xumuu B 10 kKiacce
OCYILECTBIISIETCS 4Yepe3 HCIOJb30BAHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHATHUH, Tak U
MIOHATHUH, SBIIOIMXCSA CUCTEMHBIMU JUISl OTACIBHBIX IIPEAMETOB €CTECTBEHHO -HAyYHOTO LIUKIIA.

OO1ume ecTeCTBEHHO-HAYUYHbIE MTOHATHUS: SIBIIEHNE, HAYUYHbIH (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CUHTE3, Kiaccu(ukauus, NEepUOAUYHOCTh, HAOMIONEHHE, HU3MEpPEHHE, SKCIEPUMEHT,
MOZEIIMPOBAaHHUE.

®duzuka: Matepusi, JHEPrUsA, Macca, aToOM, HJIEKTPOH, MOJIEKYJIA, DJHEPreTUUECKUIl YPOBEHb,
BEIIIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE BEIeCTBa, (pr3HuecKre BEIWYMHBI U €AWHHUIIBI HX
N3MEPEHUSL.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BemieCTB B oOpranu3Mme, (OTOCHHTE3,
OMOJIOTrMYECKH aKTUBHBIE BellecTBa (OEJIKH, YIII€BOIbl, JKUPbI, (HEPMEHTHI).

I'eorpadus: MuHepansl, TOpHbIE TOPOBL, OJIE3HbIE HCKONIAeMbIe, TOIUIMBO, PECYPCHI.

TexHonorusi: MUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIIME CPEACTBA,
JIEKapCTBEHHBIE U KOCMETUYECKUE IpEenaparbl, MaTeprajbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

COJAEP)KAHME YYEBHOI'O INTPEJMETA
OBLIASA 1 HEOPTAHUYECKAS XUMUS

TeopeTHyeckue 0OCHOBbI XUMHUH

XuMuueckud  dmeMeHT. AtToMm. Sapo aToma, W30TOMBL. DJEKTPOHHAs 000JI0YKa.
DHepreTHYECKUE YPOBHHU, MOIYPOBHU. ATOMHBIC opOuTamu, S-, P-, d- sgemeHTh.. OCOOCHHOCTH
pacrpenienieHus: 3JIEKTPOHOB MO OpOMTaIsiM B aroMax 3JIEMEHTOB TEPBBIX UYETHIPEX MEPHOJIOB.
DneKTpOoHHAsI KOH(PUTYpaLKs aTOMOB.

[lepuoguueckuii 3akoH u Ilepuomuueckas cucrema xumuyeckux isiemeHtoB [l N.
Menneneesa. CBsi3b nepuoauueckoro 3akona u [lepuoarueckoil cHCTEMbl XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa ¢ COBpPEeMEHHOM TEOpUEH CTPOEHHS] aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMUS
CBOMCTB XUMUYECKHUX IJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEILIECTB MO TPYIIaM U
nepuoaaM. 3HaUYeHUE EPUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.



CrpoeHue BemiecTBa. XHUMHUYECKas CBA3b. Buabl XUMUYECKOH CBs3W (KOBaJeHTHAs
HEIOoJIsSIpHAsE U MOJSpHAas, MOHHasg, MeTajiudeckass). MexaHu3Mbl 00pa30BaHMsI KOBAJIEHTHOMU
XAUMHUUYECKON CBsA3U (OOMEHHBIH M JOHOPHO-aKLENTOpHbIN). Bomoponnas cBs3b. BaneHTHOCTS.
DNeKTPOOTPULIATENIBHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATUOHBI U aHUOHBI.

BemectBa MOJEKYISPHOIO M HEMOJEKYISPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BelecTBa. THUMNBl KPUCTALIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsiTue o mucnepcHbIX cucteMax. VICTHHHBIE M KOJIOMAHBIE pacTBOpbl. MaccoBasi 10Jis
BEILIECTBA B PACTBOPE.

Knaccuduxarmsa neopranmueckux coeauHeHnidl. HomMeHKkaTypa HEOpPraHHYECKHX BEIIECTB.
['enetnyeckas cBs3b HEOPTrAaHMYECKUX BEUIECTB, IPUHAUICKAIIMX K PA3JTUYHBIM KJIaccaM.

Xumudeckass peakiusa. Kiaccupukamuss XMMHUYECKHMX peakuuid B HEOPraHHMYECKOW U
OpraHMYECKOM XMMHH. 3aKOH COXPAaHEHHMS MACChl BEIIECTB, 3aKOH COXPaHEHHUs U IpEBpallCHUs
SHEPIrUU MPU XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuy, €€ 3aBUCHUMOCTh OT pAa3IMyYHbIX (PakTopoB. OOpaTUMble peaKLUH.
Xumpnueckoe paBHoBecHe. PakTOphl, BIMAIOLNIME HA COCTOSHUE XUMHMYECKOTO pPaBHOBECHS.
[Ipunnun Jle [HlaTense.

OnekTponauTuueckas aucconuaims. CunpHble W ciaa0ble deKTpodauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCas, HEUTpasibHas, IIEJ0YHas.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLIHH.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YyYEHHUs BEILIECTB M UX IPEBpAILCHUI: JE€MOHCTPALUS
tabmmn «llepuonnueckass cuctema xummdeckux snmeMeHToB JI. V. MeHneneeBa», u3ydcHHE
MozeNel KPUCTANTMYECKHX PpEHIETOK, HaONIoIeHHne M OIMMCaHWe JEMOHCTPAIMOHHBIX U
nabOpaTOPHBIX OMBITOB (pa3loKEeHHE TMEepPOKCHAAa BOAOPOAAa B MPUCYTCTBUU KaTalu3aTopa,
OIIpEJIeNIEHUE CPEebl PAaCTBOPOB BELIECTB C IMOMOILIBI0 YHHBEPCAIBHOIO WHIUKATOPA, pEaKIuu
MOHHOTO OOMEHa), MpOBEACHUE MpaKTUYeCKOH padoThl «BnusHMe pa3nuuyHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKOHN peakLum.

Pacuérnslie 3aaumn.

Pacuérsl 110 ypaBHEHUAM XMMUYECKUX PEAKLMHI, B TOM YUCIE TEPMOXUMHUUYECKUE PACUETHI,
pacy€Thl C UCIOIB30BAHUEM MTOHATHS «MACCOBAsl OIS BEILECTBAY.

Heopranuyeckasi xummust

Hemeramnel. [lonoxenue HemetamwioB B [lepuoauyeckoi cucreMe XMMHYECKHUX DJIEMEHTOB
J. . MenneneeBa U 0ocoOEHHOCTH CTpoeHHS aToMoB. (DU3MYeCKHE CBOWCTBa HEMETAJUIOB.
AnnoTponus HeMeTaJlJIoB (Ha IpUMepe KUCIIopo/ia, cepbl, (hocdopa u yriaepona).

XVUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJIOB (TaJOT€HOB, cephl, a3oTa, (ocdopa,
yrilepoja U KpEMHUSA) U UX COEJUHEHUM (OKCHII0B, KHCIOPOACOAEPKAIMX KHCIOT, BOIOPOIHBIX
COCJTMHEHUI).

[IpuMeHeHne BaxKHENIIMX HEMETAJUIOB U X COSTMHEHU.

Mertamisl. Ilonoxenue meraiios B [lepuoandeckon cucteMe XuMU4eCKUX dj1eMeHToB 1. 1.
MenpaeneeBa. OCOOCHHOCTH CTPOEHHUSI SJCKTPOHHBIX 000JI04eK aTOMOB MeTamioB. OOume
¢usnueckue cpoiictBa MeTaioB. CIIaBbl METAUIOB. DJIEKTPOXHUMHUYECKUU PsII HaMPsHKEHUN
METaJUIOB.

XUMHYECKHE CBOMCTBA BaXXHCWIIMX METAUIOB (HATPpHUM, Kalaui, KaJlblUi, MarHuw,
AIIOMUHUI, IUHK, XPOM, KEJe30, MeJIb) M UX COSMHEHUA.

Obume crocoObl nonydeHus: MetamioB. [IpuMeHeHne MeTaIoB B ObITY U TEXHUKE.



OKCIEpPUMEHTAIbHBIE METOIbI U3YYEHHUS BEUIECTB U UX IIPEBPAILCHUI: U3y4EHUE KOJUIEKLIUH
«MeTauibl ¥ CIUIaBbDy, 00pPa3I0B HEMETAIUIOB, PEIIeHNE SKCIIEPUMEHTABHBIX 3314, HaOIII0ICHHE
U ONHUCaHUE JEMOHCTPALMOHHBIX U JAaOOPAaTOPHBIX ONBITOB (B3aUMOJCHCTBUE THUIPOKCHA
AJIFOMUHUS C paCTBOPaMU KUCJIOT U LIEJI0Y€H, KaUeCTBEHHbIE PEAKLIMU Ha KATHOHBI METAJIIOB).

Pacuérnsle 3aaumn.

Pacuérel Macchl BemecTBa MM 00bEMA Ta30B 1O M3BECTHOMY KOJHMYECTBY BEILECTBA, Macce
WM 00BEMY OJHOTO M3 YYaCTBYIOIMX B PEAKI[MHU BEILIECTB, pacuéThl Macchl (00bEMa, KOIMYecTBa
BEIECTBA) POAYKTOB PEAKIIMH, €CJIM OJIHO U3 BEILECTB UMEET IPUMECH.

XuMusd 4 KU3Hb

Pons xumMum B 00€CIIEYCHUH IKOJIOTHYECKOM, SHEPTETHUECKON M THIIEBOH 0€30I11acHOCTH,
pa3BuTHM MeMIUHEL [IoHATHE 0 HAyYHBIX METOAX ITO3HAHMS BEIECTB U XUMUYECKUX PEAKIUH.

[Ipencrapnenust 06 0ONWMX HaYYHBIX MPUHIUIAX MPOMBIIIICHHOTO MOJYYSHHS BaKHEHIIMX
BEILECTB.

YenoBek B MHUpPE BELIECTB M MATEPHUANIOB: BaXHEHIIME CTPOUTEIIBHBIE MAaTEPUAIbL,
KOHCTPYKLIMOHHBIE MAaTepHaJIbl, KpPacKd, CTEKJIO, KepaMHKa, Marepuaibl Ui DJIEKTPOHUKH,
HaHOMAaTepuaJbl, OpPraHMYECKHE U MUHEPAJIbHbIE YI0OpEHUS.

XuMHST M 3I0pOBbE 4YEJIOBEKA: IpaBUja MCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacHOrO UCTIOJIb30BaHUS ITPenapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKHU3HU.

MexnpeaMeTHBIE CBSI3H.

Peanuzanust MeXpeIMETHBIX CBsI3€i TP U3y4eHUH OOIIeH U HeOpraHmuecKoi xumuu B 11
KJIaCcCe OCYILECTBIISIETCS Yepe3 MCIONIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U
MIOHATHM, SIBIISFOIIMXCS CACTEMHBIMU JIJISL OTZIEIIBHBIX IPEIMETOB €CTECTBEHHO -HAYYHOT'O IIUKJIA.

OOume ecTecCTBEHHO-HAYYHbIC MOHSATHSA: HAay4dHbIM (akT, TMIOTE3a, 3aKOH, TEOPUs, aHAIU3,
CHUHTE3, KJaccuukaiys, MEpUOJUYHOCTh, HAONIOJCHHE, OSKCIEPUMEHT, MOJEIMPOBAHUE,
N3MEpEHUE, SIBICHUE.

®dusuka: Marepus, JHEpPrUs, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, H30TOI,
PaZMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHoe
COCTOSIHME BEILECTBA, (PU3NUECKHE BEIMUUHBI U €ANHUIIBI UX U3MEPEHHS, CKOPOCTb.

Buonorus: knerka, OpraHm3M, OHKOCHUCTeMa, Ouocdepa, MaKpo- H MHUKPOIJIEMEHTBHI,
BUTaMUHBI, OOMEH BEIECTB B OPraHU3Me.

["eorpadusi: MuHepassl, FOPHbBIE TOPOABI, IOJIE3HbIE NCKOIIAEMbIe, TOILIMBO, PECYPCHI.

TexHonorus: XuMU4eCcKasl IMPOMBIIUIEHHOCTb, METAJUIYPrus, MPOU3BOJACTBO CTPOUTEIBHBIX
MaTepHaos, CEJIbCKOXO35HCTBEHHOE IIPOU3BOJCTBO, MUILEBast IIPOMBILITIEHHOCTb,
(apmMarieBTHYECKasi IPOMBILIUIEHHOCTb, IPOU3BOACTBO KOCMETHYECKUX MPEI apaToB, MPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTEPHAJIOB, JIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosmyecTBo yacos JJIEKTPOHHBIE
HaumenoBanue
Ne (undposbie)
pa3e/ioB M TeM Kontpoasnsbie | Ilpaktnuyeckue
n/n Bcero o0pa3oBaTeJ/ibHbIE
IPOr paMMbl padoTbI padoThI
pecypcehbl
Pa3zgea 1. TeopeTnyeckne 0OCHOBBI OPraHu4ye CKOM XUMHUM
[Ipenmer
OpraHuYeCcKoin
xumun. Teopus
11 CTDOGHIS P 3 http://school-
' P collection.edu.ru/
OpraHUYECKUX
coequHeHn A.
M. byraeposa
Wroro mo pazneny 3
Paszgea 2. YrieBogopoabl
[Ipenenbuble
http://school-
2.1 YIJIEBO JOPOIbI — 2 )
ATIKAHEL collection.edu.ru/
Henpenensaeie
YIJIEBO JOPOJIBIL:
2.2 aJIKEHBI, 6 1
aJKaJUeHBbl,
AJKUHBI
ApomaTuueckue
2.3 P 2
YIJIEBO JOPO/IBI
[Ipuponusie
HUCTOYHUKU
24 3
YIJIEBOIOPOJIOB U
UX nepepadoTka
Hroro no pazneny 13
Paszgen 3. Kucjiopoacoaepikaniue opranu4ieckue coeJMHeHust
3.1 Criuptel. Denod 3 http'//s_ChOOI_
collection.edu.ru/
ATbIeruipl.
3.2 ACTIA 7 1

KapOonoBsie




KHCJIOTBL
Cnoxuble 3(pupsl

3.3

VYrneBoabl

Hroro no paszneny

13

Pasnea 4. AzoTconepxann

e OPraHnvdeCKue COeIUHCHUSA

AMUHEL .
4.1 AMUHOKHCIIOTBL. 3 http.//s'chool -
Benku collection.edu.ru/
Hroro mo pasneny 3

Paspneu S. BbicokoMOJIeKYJISIDHBIE COEIMHEHUSA

[Tnactmaccsl. hitn://school
5.1 Kayayku. 2 p: S_C ool-
BoJlokHa collection.edu.ru/
Hroro no pazneny 2
OBUIEE
KOJIMYECTBO YACOB 34 2
1O ITPOI'PAMME
TEMATHYECKOE INTAHUPOBAHUE
11 KJIACC
KosnyecTBo 4yacoB JIeKTPOHHbIE
HanmenoBanue
Ne (undpossbie)
pa3iesioB U TeM KonTtpoabhbie | IlpakTuueckune
n/n Bcero o0pa3oBaTeJ/ibHbIE
MporpaMmMbl padoThI padoThI
pecypchbl
Pa3zgea 1. TeopeTnyeckne 0CHOBbI XMMHH
Crpoenue
aTOMOB.
[Tepuoanueckuit
11 i_?KOH " 3 http://school-
' epHOATTECKAl collection.edu.ru/
cucrema
XUMHUYECKHUX
anemeHToB /l. W.
MenneneeBa
19 Crpoenue 4

BCIICCTBA.




Muoroo0pa3zue
BEIIECTB
XUMUYECKHE
1.3 6
peaxkuu
Hroro no paszneny 13

Pasznen 2. Heopranmyeckasi Xu Must

http://school-
2.1 Merasuisl 6 P ]
collection.edu.ru/
2.2 Hemeramnsl 9
CBs13b
53 HEOPTraHUIECKUX 5
1 OPTaHHYCCKUX
BEILECTB
Hroro no paszneny 17
Pa3zgen 3. XuMus u ;KM3Hb
3.1 XuMus 1 KU3Hb 4 http://S_ChOOI_
collection.edu.ru/
Utoro no paszneny 4
OBIIEE
KOJIMYECTBO HACOB 34

I10 ITIPOT'PAMME




IMPOBEPAEMBIE TPEFOBAHUS K PE3YJBTATAM OCBOEHUS OCHOBHOM

10 KJIACC

Kon
IpoBepsAeMOro
pe3yJabTara

1

OBPA3OBATEJBHOM ITPOT'PAMMBI

ITpoBepsiemble npeAMeTHbIE Pe3yabTAThl 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOI NMPOrpaMMbl CpeJIHero 001ero 0opa3oBaHus

TeopeTrnueckne OCHOBBI OPTaHUYECKON XUMUH

11

CdopMHupOBaHHOCTD Mpe/ICTaBICHU I 0 XUMHUYECKOU COCTABJISIONICH
€CTECTBEHHOHAYYHOU KapTHUHBI MHUPA, POJIM XUMUU B MMO3HAHUU SIBJICHUU TIPUPOJIBI,
B (pOpMUPOBAHUU MBIIUICHHS U KYIbTYPhI JUUYHOCTH, €€ (PYHKIIMOHATBHON TpaMoT-
HOCTH, HEOOXOJMMOM [UIsi pelieHUs] MPAKTUYECKUX 3aJa4 W HKOJOTUYECKU
000CHOBAaHHOT'O OTHOLICHUS K CBOEMY 310pPOBbIO U IPUPOTHON Cpefe

1.2

Brnagenue cuctemMoil XUMUYECKUX 3HAHUH, KOTOPasi BKIFOYAET: OCHOBOMOJIATAIOIIHE
TIOHATUSA (MOJ'IGKy.]'Ia, BaJICHTHOCTD, 3JICKTPOOTPULIATCIIBHOCTL, CTCIICHb OKUCJICHUAA,
XUMHYECKas CBsI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBI 00BEM, YIIIe pOJHBIN CKETET,
(byHKIMOHANBHAS TPYINa, PaguKal, U30MepHUs, W30MEpPbI, TOMOJIOTUYSCKUNA DS,
TOMOJIOTH,  yIJIEBOJOPOJBI, KHUCIOPOA- W  a30TCOAEpXale COCAUHEHMUS,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBa ( YIIIEBOABI, )KHUPBI, OCITKH ), MOHOMED, TTOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHHS); TEOPHUHM U 3aKOHBI
(Teopuss XMMHYECKOTO CTPOCHHUs OpraHWYeckux BemecTB A.M. Byrieposa),
3aKOHOMCPHOCTH, CUMBOJIMYCCKHU SI3BIK XUMUHU, q)aKTOJIOI‘I/I‘IeCKI/IC CBCIACHHUA O
CBOWCTBAaX, COCTaBe, IOJYYCHUH U OCE30MaCHOM HCIOJIb30BAHMHM Ba)KH CHIIMX
HCOPraHNMYCCKUX U OPraHNYCCKHUX BCIICCTB B 6I>ITy n HpaKTH‘{eCKOfI ACATCIIBHOCTU
YeloBeKa

1.3

ChopMupoBaHHOCT, YMEHHMI BBIBIATH XapaKTEpHbIE MPU3HAKU IOHATHM,
YCTaHaBIMBaTh MX B3aUMOCBA3b, MCIIOJIB30BaTh COOTBETCTBYIOLME IOHSATHUS INPU
OIMCAaHUH COCTaBa, CTPOCHUS U NPEBPAILECHUI OPTaHUYECKUX COCAUHEHUN

1.4

Cc(OPMUPOBAHHOCTh YMEHUU HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY JUIs
COCTaBJIEHUS MOJICKYISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dopMynn  OpraHMYEeCKMX BEIIECTB UM  yPaBHEHUH XUMHYECKHX PEaKIUH,
M3TOTaBIMBATh MOJEIM MOJIEKYJI OpPraHWYECKUX BEIECTB U WIUIIOCTPALUU UX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS

1.5

ChopMupoBaHHOCT, YMEHUH YCTaHABIMBATH MPUHAUICKHOCTh H3YYCHHBIX
OpPraHMYECKUX BEIIECTB MO MX COCTAaBy U CTPOCHUIO K OMpeAeIEHHOMY Kiaccy
(rpymre) coemuHeHU (YriIeBOAOPOIbI, KUCIOPO U a30TCOACPKALME COSTUHCHUS,
BBICOKOMOJIICKYJIIPHBIE COCIUHEHHUS), aBaTh MM HAa3BaHUSA MO CUCTEMATHYECKOI
Homenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMEHUS ONPEACISATH BUABI XUMUYECKOM CBSI3U B OPraHUYECKUX
coeMHEHUsIX (OMHAPHBIC U KPATHBIE)

1.6

ChopMUPOBaHHOCTE  YMEHMSI TNPUMEHATH: TOJIOKEHUS TEOPUH  CTPOCHHS
opranndeckux Bemects A.M. ByrinepoBa a1 0OBbSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTABA U CTPOCHHUS; 3aKOH COXPaHEHHUs MacChl BEILECTB

Yraesogopoasl. Kucnopoaconepkamme M a30TCOAEpkKALME OPraHUYECKUE CO-
eauHeHUs. BrIcOKOMONEKYsSIpHbIe COeTMHEHUS

2.1

C(bOpMPIpOBaHHOCTB YMGHI/Iﬁ NpUBOAUTL TPUBUAJIIBHBIC HA3BAHHUA OTACIIbBHBIX




Kon
MPoBePsSIeMOro
pe3yJabTarta

IIpoBepsieMble NpeaMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMBbl Cpe/IHET0 00Iero 0Opa30BaHUA

OpraHWYECKUX BEHIECTB (ITUJICH, TIPOIMIIEH, alleTUJICH, dTUJICHTJINKOJIb, TJIUIIEPHH,
denon, dhopMmanpaeruy, aleTanbIeTHa, MypaBbHHAs KHUCIOTa, YKCYCHas KHUCIOTa,
OJICMHOBAas KHCIIOTa, CTE€ApPUHOBAs KHCIOTa, TJIOKO3a, (PYyKTO3a, Kpaxmal,
LEJUTI0J103a, TIIULUH)

2.2

ChopMUpPOBaHHOCTh YMEHUH XapaKTEepU30BaTh COCTaB, CTPOCHHUE, (DU3UYECCKHE H
XUMHUYCCKHEC CBOﬁCTBa THUIIMYHBIX HpeHCTaBI/ITeJIef/'I pastquIx KJIaCCOB
OpraHMYECKHUX BeleCTB (METaH, 3TaH, STUJICH, MPOIUJICH, alleTHIICH, OyTaauen-1,3,
MeTunoyTaaueH- 1,3, 6eH30, METaHOM, STAHOJ, STHJICHIIIMKOb, TIIHIEPHH, (EHOII,
areTalbACTU, MypaBbUHAS M YKCYCHAsl KUCJIOTHI, TIIFOK03a, Kpaxmall, [IeJUII0JI03a,
aMUHOYKCYCHasi KUCJIOTa)

2.3

ChopMupoBaHHOCTh YMEHHUS WJUIIOCTPUPOBATH T'E€HETHUYECKYIO CBSI3b MEXKIY
TUNUYHBIMU IIPEICTABUTEIAMHM PA3JIMYHBIX KJIACCOB OPraHUYECKUX BEIICCTB
YPAaBHEHUSIMH COOTBETCTBYKOIIMX XMMHYECKUX pPEAKIUMH C HCIOJIb30BaHUEM

CTPYKTYPHBIX (hOpM yIT

2.4

ChopMHpPOBaHHOCTh YMEHHSI XapaKTEPH30BaThb HCTOYHHKHU YIIICBOJOPOJHOTO
ChIpbs (He(Th, MPUPOIHBIN a3, Yroib), CIIOCOOBI UX MepepadOTKU U MPaKTUYECKOe
pUMEHEHHE POIYKTOB IepepaboTKu

XUMHA U KU3Hb. PacuéTrl

3.1

ChopMupoBaHHOCTH YMEHHUH BIAJCTh CHCTEMOW 3HAHWUN 00 OCHOBHBIX METOJAaX
HAay4yHOIO TIO3HAHUSA, HCHOJb3YEMbIX B XUMHUHM T[pU HU3YYEHUHU BEIIECTB U
XUMUYECKHUX SIBICHUHN (HAOII0NCHHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHNUE),
UCIIOJB30BaTh CHUCTEMHBIE XUMHMUYECKWE 3HAHUS MJI1 NPUHATHUS pEUICHUM B
KOHKPETHBIX JKHU3HCHHBIX CHUTYallMsX, CBS3aHHBIX C BEIIECTBAMHU U WX
MIPUMEHEHHEM

3.2

ChopMupoBaHHOCTH YMEHUH COONIOAATh TpaBUJA TOJIb30BAHUS XUMHYECKOM
MOCyJI0M W J1abOpaTOpPHBIM OOOpPYIOBAaHHWEM, a TaKXKe MpaBHia OOpaIeHHUs C
BCIICCTBAMU B COOTBCTCTBHU C HHCTPYKIHAMHU I10 BBIITOJIHCHHIO Ha60paTOpHLIX
XUMUYECKUX ONBITOB

3.3

ChopMupoBaHHOCT, ~ YMEHUW  MJIAHUPOBATH W BBINONHITH  XUMHUYECKUU
HKCTIEPUMEHT (IIpeBpallle HUsI OPraHUYECKUX BEIECTB NMPU HATPEBaHUU, MOIyYECHUE
ATHJIEHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIMU OPTraHUYECKUX BEILECTB,
JIeHaTypanus OETKOB MPU HarpeBaHUH, [[BETHBIE peaKIUU OEIKOB) B COOTBETCTBUU
C TMpaBWJIaMH TEXHHKH OE€30MAaCHOCTH TMpU OOpallieHUH C BEHeCTBAMU W
nabopaTopHbIM  000OpYJOBaHHEM; TMPEACTABIATh  PE3YAbTaThl  XUMUUYECKOTO
SKCIEepUMEHTa B (OpME 3aluch ypaBHEHHH COOTBETCTBYIOIIMX pEaKIUud u
(dbopMynupOBaTh BBIBOJIBI HA OCHOBE 3THX PE3YyIhTaTOB

3.4

ChopMupoBaHHOCTb YMEHHUM TPOBOJUTH BHIUMCIICHUS 10 XUMUYECKUM YPaBHEHUSIM
(Macchl, 00BEMaA, KOMMYECTBA HMCXOJHOTO BEIECTBA MJIM MPOAYKTa PEaKIHH IO
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO U3 MCXOJHBIX BEILECTB WIIU
IPOJYKTOB PEAKIIMH)

3.5

CdopMupoBaHHOCTh YMEHHMH KPUTHUYECKH aHAJM3MPOBATH XUMHYECKYIO HH()OPMAIIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HMCTOYHHKOB (CpEICTBA MAacCOBOM HH(pOpMaIluH, CeTh WHTEpHET H

JPyTHE)




Kon
MPoBePsSIeMOro
pe3yJabTarta

3.6

IIpoBepsieMble NpeaMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMBbl Cpe/IHET0 00Iero 0Opa30BaHUA

ChopMupoBaHHOCTh YMEHUN COOIOAATH IIPAaBUiIa YKOJOTHUECKHU LIeeco00pa3HOro
MOBENEHUsSI B OBITY M TPYAOBOW JAEATEIBHOCTH B LEISAX COXPAaHEHHS CBOETO
3/10pOBBSl M OKPY)KAIOLIEH IMPUPOJHON CPENbl, OCO3HABATh OMACHOCTh BO3/EHCTBHUS
Ha JKUBBIC OPraHMU3MBl ONPEIEIEHHBIX OPraHUYECKUX BEILECTB, MOHMMAas CMBICI
nokasareis [TJIK (nmpenenbHo 10mycTUMON KOHLIEHTPALUK ), HOSICHATH HAa IpUMeEpax
CrocoObl YMEHbILIEHUS U MPEIOTBPAILEHUS UX BPEIHOTO BO3JEHCTBUS Ha OPraHu3M
YeJloBeKa

11 KJIACC

Kon
NpoBepPsAeMOro
pe3yabTaTa

IIpoBepsieMble npeAMeTHbIE pe3yabTaThl 0CBOCHHSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBbl CpeHero o01mero od0pa3zoBaHus

TeopeTI/I‘ICCKI/IC OCHOBBI XUMHH

1.1

Brnanenue cucteMoil XMMUYECKUX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIOJIAraronme
MOHSTHS (XUMUYECKHN 3JIEMEHT, aroM, 3JIKTpOHHas 000JI0YKa atoma, S-, p-, O-
3JIEKTPOHHBIE OpOUTANM aTOMOB, WOH, MOJEKYNa, BaJEHTHOCTb, JJIEKTPOOTpPHIIA-
TEJIBHOCTh, CTENCHb OKUCICHUS, XHUMHYECKas CBs3b, MOJIb, MOJISpHas Macca,
MOJISIpDHBIA  00BEM, KpUCTAUIMYECKAss peHETKa, THIBl XUMUYECKUX PEaKIui
(OKMCMTENHHO-BOCCTAHOBUTEIBHBIC, K30~ U DHJIOTEPMHUUYECKUE, PEAKIIMA MOHHOTO
oOMeHa),  pacTBoOp, 3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAS
JUCCOLAALNS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOW PEAKIWH,
XUMHUYECKOE pPAaBHOBECHE); TEOPHUH M 3aKOHBI (TEOpUsl DIEKTPOTUTHYECKOM
mucconnanuu, [lepuoguueckuii 3akon J[.M. Menzaeneesa, 3aK0H COXpaHEHHS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3bIK XUMHH, (DAKTOIOTMYECKHE CBEJICHUS O CBOM-
CTBax, COCTaBe, TIOJy4YeHHH W OE30MaCHOM HCIOJIB30BAaHUM  BaXHEHIIMX
HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTHYECKOM JEATETHHOCTH YeJIOBEeKa

1.2

CdhopMHupoBaHHOCTh YMEHUMN BBIIBIATH XapaKTEpHbIE MPU3HAKU M B3aWMOCBS3b
U3Y4YCHHBIX ITOHATHUM, NPHUMEHATb COOTBETCTBYIOLME IIOHATUSA IIPU OIUCAHUU
CTPOCHMS M CBOMCTB HEOPraHWYECKUX BEIIECTB M HUX IPEBpAILCHUI; BBIIBIATH
B3aUMOCBS3b XUMHUYECKUX 3HAHUN
C NOHATUSMH U MPEJCTABICHUSAMHU JIPYIMX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

Bna):[eHHe OCHOBHBIMHU MCTOJAaMHW HAYYHOI'O IMO3HAHHWA BCHICCTB U XUMHNYCCKUX
SIBIICHUH (HaOJIIOIeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICITMPOBAHHUE)

1.4

ChopMHupOBaHHOCTh YMEHHH OMPEICNSATh BaJCHTHOCTh M CTCIIEHb OKHUCIICHHS
XUMUYECKHX JJIEMEHTOB B COCJAMHEHUSX Pa3IMYHOTO COCTaBa, BHJ XUMHYECKOU
CBs3U (KOBaJIeHTHaSI, HWOHHAas1, MCTaJllIM4YeCKasd, BOI[OpOI[HaSI) B COCIUMHCHHUAX, THII
KPUCTAJUTMYECKOW PpEIIETKH KOHKPETHOTO BEIeCTBA (aTOMHAas, MOJICKYJISIpHAsi,
HMOHHAsl, METAJIJTNYECKas)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OMPCACIIATh XapaKTEpP CpCAbl B BOJHBIX pacTBOpaAx




Kon
MPoBePsSIeMOro
pe3yJabTarta

IIpoBepsieMble NpeaMeTHbIE Pe3yIbTATHI OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NMPOrpaMMbl CpeIHEr0 001ero 0Opa3oBaHuUA

HEOpPraHMUYECKUX COCTMHEHU I

1.6

ChopMHUpOBaHHOCTh YMEHHUSI KJIACCU(MUIIMPOBATh XUMUUYECKUE PEAKIUH IO
pPa3IUYHBIM TMPHU3HAKaM (YHCIIy W COCTaBy PEarnpyloNMX BEIIECTB, TEILIOBOMY
addexTy peaknuu, U3MEHEHUIO CTENEHEW OKHCIICHHUS DJIEMEHTOB, OOpaTHUMOCTH
pEaKIuy, y4acTHIO KaTaan3aTopa)

1.7

ChopMupOBaHHOCTh YMEHHH COCTABISATh YPaBHEHUS PEAaKUU pa3IMYHBIX THIIOB,
MOJIHBIE M COKpAIIEHHBIE YpaBHEHUS peakUWi HMOHHOTO OOMEHa, Y4YUThIBas
YCIIOBUS, IPY KOTOPBIX ITH PEAKIIUU UIYT A0 KOHIIA

1.8

ChopMHpOBaHHOCTH ~ YMEHUW  NIPOBOJUTH  pEaKUMH,  IOATBEPKJAIOLKeE
KaueCTBEHHBIM COCTaB pa3JIMYHBIX HEOPraHWYECKUX BELIECTB, pAacCIO3HABATh
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB

1.9

ChopmMupoBaHHOCTH yMEHUU pacKpbIBaTh CYIIHOCTh OKHCIHUTEILHO-
BOCCTAaHOBUTEIBHBIX PEAKIMil MOCPEJCTBOM COCTABJICHHS DJIEKTPOHHOTO OanaHca
ATUX PeaKUuil

1.10

CdhopMupoBaHHOCTh YMEHUW OOBSICHITH 3aBUCHUMOCTH CKOPOCTH XUMUUYECKOU
peakuuu OT pa3NuyuHbIX (PaKTOPOB

111

ChopmupoBaHHOCTh YMEHUN OOBSICHATH XapaKTep CMEHICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHeEIHEro Bo3nercTust (mpuHun Jle llarense)

OO1mast ¥ HeOpraHUYIeCKast XUMUS

2.1

CdhopmupoBaHHOCTH YMEHUW pacKkpbiBaTh cMbIcT llepuoanueckoro 3akoHa
J.W. MenneneeBa ©  JAEMOHCTPUPOBATh €ro  CHUCTEMATH3UPYIOIIYI0, O0b-
SICHUTENIbHYIO U POTHOCTUYECKYIO (DYHKITUU

2.2

ChopMUpOBaHHOCTh YMEHHI XapaKTEPH30BAaTh JJEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUECKHX 3jeMeHToB 1—4 mnepuonos Ilepuoanueckoil cuCTEMBl XUMHUYECKUX
anementoB  JI.M. MenpeneeBa, HCIONB3ysS MOHITHS  «S-, P-, 0-371€KTpOHHBIE
opoHTAINY», «IHEPTETUUECKUE YPOBHU», OOBSICHSITH 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHYECKHX D3JIEMEHTOB W HMX COCIMHCHHUM [0 MEpUojaM U TPyIIam
Ilepunonnueckoit cucrembl xumuyeckux asneMenToB /.M. Menneneesa

2.3

CdopMUpOBaHHOCTh YMEHUM XapaKTepU30BaTh (ONUCHIBATh) OOIME XMMUYECKUE
CBOMCTBA HEOPraHWYECKUX BEILIECTB pA3JIMYHBIX KJIACCOB, IOATBEPKIATh
CYLIECTBOBAHUE T'€HETUYECKOM CBA3M MEKIYy HEOPraHMYECKHMMH BEIECTBAMHU
C IOMOIIBIO YPABHEHUN COOTBETCTBYIO X XUMUYECKUX PEAKIIUN

2.4

ChopMHpOBaHHOCTH YMEHHMI YCTaHABIMBATh IPUHAUICKHOCTh HEOPraHMYECKUX
BEIIECTB IO MX COCTaBY K ONpeAeIEéHHOMY Kilaccy (TpyImie) coeaUHEeHH (TpocThie
BEILECTBA — METAJUIbl U HEMETAJLJIbl, OKCHUJIbI, OCHOBaHUS, KUCIOThI, aM(pOTEpHbIE
THIPOKCHUBL, COJIN)

2.5

ChopMHpOBaHHOCTH YMEHHMI HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY i
coctaBneHuss (GopMyn  BEmIECTB W  ypaBHEHUHW  XUMHYECKUX  PEAKIUiA,
cucremarndeckyro HoMeHkIatypy (IUPAC) u TpuBHanbHbIe Ha3BaHHS OTICIBHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbl ra3, YIJICKUCIBIM ra3, aMMHaK, ramcéHas
U3BECTh, HETaIlEHAas U3BECTh, MUThEeBasl COAA, MUPUT U JAPYTHE)

2.6

ChopMHpOBaHHOCTH YMEHHMH XapaKTepHU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE
CBOICTBa HEOPTraHWYECKUX BEIIECTB pA3JIMUYHBIX KJIACCOB, TOJTBEPXKIATh




Kon
MPoBePsSIeMOro
pe3yJabTarta

IIpoBepsieMble NpeaMeTHbIE Pe3yIbTATHI OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NMPOrpaMMbl CpeIHEr0 001ero 0Opa3oBaHuUA

CYHICCTBOBaHUC TCHETUYECKON CBSI3H MCXKY HCOPraHMYCCKUMH BCHICCTBAMHU C
IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIO INX XUMHUUYCCKUX pCaKI_II/If/'I

2.7

ChopMUpOBaHHOCTh  YMEHHMH  IJIAHUPOBATH W BBIMOJHATH  XUMHYECKUI
JKCHEPUMEHT (Pa3IokKEHUE MEPOKCHAA BOJIOPOJAAa B NPUCYTCTBUU KaTaju3aTopa,
OMpEeNENCHUEe Cpeabl PACTBOPOB BEHIECTB C IMOMOIIBK  YHUBEPCAIBHOTO
WHIUKATOPa, BIUSHHUE Pa3IMYHBIX (PAaKTOPOB HAa CKOPOCTh XMMHYECKOH peaKIud,
peakuuy MOHHOTO OOMEHAa, KAueCTBEHHBIE PEaKIMH Ha cyibdaT-, kapOoHAT- U
XJIOpUA-aHUOHBI, HA KaTUOH aMMOHMUS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/1ad I0
TeMaMm «Metamby u «Hemeramibpy) B COOTBETCTBUU C MpaBHJIAMH TEXHUKU
0e30macHOCTH TpU OOpAIICHUH C BEIIECTBAMHU U JIAOOPATOPHBIM O0OPYAOBAHHEM;
NPEJICTaBIATh Ppe3yiAbTaThl XUMHUYECKOIO HKCIepUMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIOIIMX PeakLuil U GOpMyYIHpPOBATH BHIBObI HA OCHOBE ATUX
pE3yabTaTOB

2.8

ChopMuUpOBaHHOCTh YMEHUM COOJIIOJATh TIPaBHJIA TIOJIB30BAHUS XUMHYECKOU
MOCYIOM U NTabopaTOpHBIM O0OPYIOBAaHHEM, a Tak)Ke IMpaBUiia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHUU C HMHCTPYKIMSMU MO BBINOJIHEHUIO JIAOOPATOPHBIX
XUMHUYECCKHUX OIIBITOB

2.9

CdhopMupoBaHHOCTH YMEHHI XapaKTEPU30BaTh XUMHYECKUE MTPOIIECCHI, JISKAIE B
OCHOBE TMPOMBIIUICHHOTO TOJYYeHHs] CEpPHOW KHCIOTH, aMMHaka, a Takke
c(hOpMUPOBAHHOCTh MPEJCTABICHUN 00 OOIMMX HAyYHBIX MPUHIMIAX U DKO-
JIOTUYECKUX TPOOIIeMax XUMHUECKOTO TPOU3BOICTBA

XHUMUS U KU3Hb. PacuéTrl

3.1

ChopMupoBaHHOCTH MpEJICTaBICHU I 0 XUMHUYECKON COCTaBJISIFOLLE
€CTECTBEHHOHAaYYHOM KapTUHBI MUPA, POJIM XUMHUHU B ITO3HAHUM ABJICHUM MIPUPOJIBI,
B (OPMHUPOBAHMM MBIIUICHUS U KYIbTYpbl JUYHOCTH, €€ (PYHKIHMOHAIHHOM
IrpaMOTHOCTH, HEOOXOAUMOW I pellieHHs] MPAKTUYECKUX 3aJa4 U HKOJOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbBIO M MPUPOIHON cpefie

3.2

ChopMHPOBAaHHOCTH ~ YMEHMH  KPUTHYECKH  aHAJM3UPOBATH  XUMHUYECKYIO
uH(pOpMAIMIO, TIOTY4aeMyl0 M3 pa3HbIX HMCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHHKaIMU, ceTb HTEpHET U Ipyrue)

3.3

CdopMupoBaHHOCTH YMEHUH COOIOATH MpPaBHIIa HKOJIOTHYECKH 11e€7eco00pa3HOro
MOBEJCHUSI B OBITY W TPYIOBOH JAEATENBHOCTH B IEJIIX COXPAaHEHMsI CBOETO
3I0POBbsI M OKPYKAKOIIEN IPUPOJHOM CpeIbl

34

Oco3HaBaTh OMNAacHOCTh BO3JCHCTBUS Ha JKMUBBIE OPIraHM3MBlI OMNpPENETIEHHBIX
BEILIECTB, MoHUMas cmbici mnokaszarens [1IK, moscHATh Ha mpumepax crocoObl
YMEHBIICHUS U IPEIOTBPALICHUS UX BPEAHOIO BO3ACUCTBHS HA OPraHU3M 4Y€JI0BEKa

3.5

CdopMUpOBaHHOCTh YMEHMI MPOBOAUTH BBIYMCICHHS C UCIIOJIb30BAHUEM HOHATHS
«MaccoBas J0Js BEIIECTBa B pacTBOpE», OOBEMHBIX OTHOILUEHWHW Tra3oB IpuU
XUMUYECKMX PEaKLMsX, Macchl BELIECTBA MJIM O0BbEMa ra3oB IO HM3BECTHOMY
KOJIMYECTBY BEILECTBA, MAacCe WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIIOBOro 3(ddexra peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAaHEHUS SHEPTUU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3J1eMEeHT COIEe PXKAHUS
1 TeopeTnueckne OCHOBBI OPTaHUYECKON XUMHUH

1.1

[IpenmeT opraHmyeckol XWMUH: €€ BO3ZHUKHOBEHHE, Pa3BUTHE W 3HAUYEHHE B IOJYyYECHHU
HOBBIX BEIIECTB M MaTepuayioB. Teopusi CTpPOCHUS OPraHUYECKUX CcoeauHeHud A.M.
BbyrnepoBa, €€ OCHOBHBIE TTOJIOKEHUS

1.2

CrpykTypHBIE (OPMYIBI OPraHUYECKHX BEIecTB. [ 'oMonorus, n3omMepus. XUMHUECKas CBS3b
B OPraHMYECKHX COCIUHEHUAX — OJMHApHbIE M KpaTHble cBs3u. [IpencrasieHne o
KJIaCCH(PMKALINN OPTaHHYECKUX BEIIECTB

1.3

HOMCHKJIaTypa OpraHN4YCCKUuX COC,I[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘ICCKaH) W TPHUBUAJIbHBIC HA3BAHHA
BaKHCHIIIX Hp@HCTaBHTeﬂeﬁ KJIaCCOB OPraHN4YC€CKHUX BCUICCTB

VYri1eBoa0opoabl

2.1

AJNKaHBL: COCTaB M CTPOEHHME, TOMOJIOTMYECKMM psa. Meran M 3TaH — mOpocTelime
MPEICTaBUTEIN QJIKaHOB: (U3MYECKHE M XMMHMUYECKHE CBOMCTBA (peakuu 3aMelieHus |
TOpPEHUS), HAXOXKACHHUE B IPUPOJE, ITOJIyYEHUE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUU psAll. DTHIEH U MPONHWIEH — MpocTelnme
NPEICTABUTEIN aJKeHOB: (pu3nyeckue W XUMHUYECKHE CBOWCTBA (peakiMu TUAPUPOBAHUS,
raJIOTeHUPOBAHMS, THAPATAIIMH, OKHCICHUS 1 TTOJTUMEPHU3alii ), OTydeHnEe U TPUMEHEHUE

2.3

Ankanuensl: OyraaweH-1,3 u wMeTunOyraauweH-1,3: CTpoeHHe, BaKHEHIME XUMHYECCKUE
cBolicTBa (peakius moauMepusamun). [lomydeHrne CHHTETHYECKOTO KaydyKa U pe3UHBI

2.4

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psil. AIIETHIIEH — MPOCcTeHImMi
MPEJICTaBUTEIh AIKMHOB: COCTaB, CTPOCHHE, (DU3UUYECKHE W XHMHUYCCKHE CBOHCTBA (peakIuu
THAPUPOBAHUS, TaJIOTCHUPOBAHUS, TUIPATAIlUU, TOPEHUS), IOTYYCHHUE U IPUMEHEHHE

2.5

Apenbl. benzon: cocrtaB, crpoeHue, (U3WUECKHE W XHMHYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHMS U HUTPOBAHHUA), MOJIYYEHHE U IpUMeEHeHue. Tosyon: cocras, CTpOEHUE,
du3nYecKre U XUMHYECKHUE CBOMCTBA (PEaKIMy TaJIOTCHUPOBAHUS M HUTPOBAHUS ), TIOJyIeHUE
U TpuMeHeHHe. TOKCHMYHOCTh apeHoB. [ eHeTWueckass CBSI3b MEXKIY YIJIEBOJOPOJIAMH,
MIPUHAUICKAIMMHA K Pa3IMYHbIM KJIaccaM

2.6

[TpupoaHble UCTOYHMKM YriaeBOAOpoAoB. [IpuponaHblii ra3 M HOMyTHbIE HEQTSIHBIE TIa3bl.
Hedpts u e€ mnpoucxoxaenue. CrnocoObl mepepabOTKH He(TH: MEperoHka, KPEeKUHT
(TepMuyecKui, KaTaIUTUUYECKHi), muposn3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHNE
B IIPOMBIIUIEHHOCTH U B ObITy. KaMeHHBII yrosib U IpOAYKTHI €0 nepepaboTKu

Kucnoponconepxanwe opraHi4eCKie COETUHEHUS

3.1

[IpenenpHBIE OJHOATOMHBIE CHUPTHL. MeETaHOT U JTaHON: CTPOCHHE, (U3HYecKue
U XUMUYECKHE CBOMCTBAa (peakii C aKTUBHBIMH METaJUIaMH, TallOT€HOBOIOPOIaMH,
ropeHue), NpuMeHeHHe. BojopoaHble CBSI3M MEXAYy MOJIEKyJaMHu couproB. JlelcTBue
METaHOJa U 3TaHOJIa HA OPraHu3M 4YeJoBeKa. MHOroaTOMHBIE CIUPTHL. DTUICHIIUKOIb M
TIIMLEPUH: CTPOCHUE, PU3NUYECKUE U XUMHUECKHE CBOMCTBA (B3aIMO/ICHCTBHUE CO IETOYHBIMH
MeTaJlJlaMH, Ka4eCTBEHHAs peakilds Ha MHOTOAaTOMHBIC CHHPTHI). JlelicTBHE Ha OpraHu3M
yenoBeka. [[puMeHeHnne rmuuepruHa U 3THICHTITUKOJIS

3.2

deHoM: CTPOCHHE MOJCKYIbI, (pU3nYecKUue U XUMHUYECKHe cBOWCTBa. TOKCHYHOCTH (heHoa.
[Mpumenenue dhenona

3.3

AJII:I[GFI/IIIBI N KCTOHBI. d)opManbﬂemz[, alcTalIbACTUA; CTPOCHHUEC, (1)I/I3I/I‘I€CKI/I€ U XUMHYCCKHUC
CBOMCTBA (peaKI_II/II/I OKHCJICHHA W BOCCTAHOBJICHHSA, Ka4CCTBCHHBLIC peaKHI/II/I), MOJIYYCHHUC U




Kon

IIpoBepsieMbIid 3JIEMEHT CO/IE PKAHUS

IIPUMEHEHHE

3.4

OnHOOCHOBHBIE TMpefeibHbIe KapOOHOBBIE KHUCJIOTHL. MypaBbHHAs M YKCYCHasi KHCIOTBIL:
cTpoeHue, (pu3Myeckue M XUMHUYECKHe CBOHCTBa (CBOICTBa, oOume i Kjacca KHCIIOT,
peakius 3TepuuKaun), odydyeHrue u npuMeHenne. CTeapuHoBasi U OJEUHOBAsI KUCIOTHI KaK
MPEICTaBUTENH BBICIIMX KapOOHOBBIX KUCIOT. Mblia KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE JEHCTBUE

3.5

Cnoxsble 3(QUpbl Kak NPOU3BOJHBIC KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOXKHBIX 3(QHUPOB.
XKupsr. ['maponus xxupos. [Ipumenenne xupos. bruonorungeckas posib KUPOB

3.6

VYraeBoabl: coCTaB, KJIacCHU(pHUKAIMs YriIeBoJOB (MOHO-, IW- M TOJICaxapuabl). [ roko3a —
IpOCTEHIIMI MOHOCAXapHa: OCOOCHHOCTH CTPOCHHSI MOJIEKYJbI, (pU3NYECKne U XUMUYECKHE
cBoiicTBa (B3aumojeiictBue ¢ ruapoxkcuaoM Menu(lIl), okucnenne amMmMuayHbIM PacTBOPOM
okcunma cepeodpa(l), BoccTaHOBIEGHHE, OpOKEHHE TIIFOKO3bI), HAXOXKJACHHE B IPHUPOJIE,
pUMEHeHHe, Onosornyeckas poiib. PotocunTe3. PpyKTo3a Kak nu3oMep ToKo3bl. Kpaxman u
LEJIUTI0JI03a KaK MpUpOoJHbIe mommMepsl. CTpoeHrne Kpaxmajia U 1eJUTrosio3bl. Pu3ndeckue u
XUMHUYECKHE CBOMCTBA Kpaxmaiia (THAPOIN3, KaueCTBEHHAS PEAKIHsI C MOJJOM)

ASOTCOI[ep)KaH.[I/IC OpTraHUYCCKHUEC COCAUHCHU A

4.1

AMUHOKHCIIOTHI KaK aM(OTEpHbIE OpraHUYeCKHe CoequHEHUs. DU3NYECKUEe U XUMUUYECKUE
CBOIMCTBa aMWHOKHCIOT (Ha MpuUMepe TIHIMHA). buonormyeckoe 3HauyeHWE aMHUHOKHUCIIOT.
TlenrTnapt

4.2

benku kak nOpuUpoOIHBIE BBICOKOMOJEKYISpHBIE coeauHeHUs. [lepBuuHas, BTOpUYHAs U
TpeTHUYHAasl CTPYKTypa OenkoB. XMMHUUYECKHE CBOMCTBA OEJIKOB: THAPONU3, ICHATYpallus,
KAaueCTBEHHbIEC PEaKIUu Ha OEJIK1

BrIcOKOMONIEKYIIApHBIE COEIUHEHUS

5.1

OCHOBHBIC TIOHATHUS XUMHUH BBICOKOMOIJICKYJIAPHBIX COCJIMHCHUM: MOHOMCp, MOJUMED,
CTPYKTYPHOC 3BCHO, CTCIICHb NOJUMCpU3aAllMU, CPCAHAA MOJICKYIApHAsA Macca. OcHOBHEBIE
MCTOJbI CUHTE3a BBICOKOMOJICKYJIAPHBIX COCIUHEHUMN — MOJIMMCPHU3ala U ITOJIMKOHACHCAIUA

5.2

OKCIepUMEHTAIbHbIE METO/bl M3Yy4E€HUs BEIIECTB M HX IPEBpPALCHUIN: O3HAKOMIIEHHE C
oOpa3aMM NPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc, KaydykoB. [lomydenue
CHHTETUYECKOI0 KaydyKa U Pe3HHbI

11 KJIACC

Kon

IIpoBepsieMbIid 3JIEMEHT COIE P:KAHUS

TeopeTnueckue OCHOBBI XUMHUHU

1.1

XuMHUYeCKHd dJeMeHT. AToMm. Sapo aroma, HM30TOmMBL DJEKTpoHHass 00o0iouYka. DHeEp-
TeTUYECKUE YPOBHH, IOAYPOBHH. ATOMHBIC OpOWTaNH, S-, P-, d-30eMeHTh.. OCOOCHHOCTH
pacmpeieseHus 3JIEKTPOHOB 110 OpOUTAISIM B aTOMax 3JIEMEHTOB MEPBbIX YETHIPEX MEPHOJIOB.
DneKTpoHHAast KOH(PUTYpaIus aTOMOB

1.2

Ilepuomnueckuii  3akoH u  Ilepmoamueckas  cucreMa  XMMHYECKMX  3JIEMEHTOB
J.1. MenneneeBa. CBsi3b NepuoIMuecKoro 3akoHa u Ileproanyueckoil CuCTeMbl XM MUYECKUX
anementoB JI.11. MenaeneeBa ¢ COBpeMEHHON TEOpUEW CTPOECHMSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XMMHYECKHX JJIEMEHTOB M O0pa3yeMbIX MMM TPOCTBIX M CIIOXHBIX
BEIIIECTB 1O TPYINaM U MeprojiaM. 3HaYeHHE MePUOANYECKOTO 3aKOHA B PA3BUTHU HAYKU




Kon

IIpoBepsieMbIid 3JIEMEHT CO/IE PKAHUS

Crpoenue BemecTBa. XHUMHUUYECKas CBs3b. BuAbl XUMHYECKOW CBs3M (KOBaJCHTHAs
HETOJISIpHAsl U MOJIsIpHAas, MOHHAsA, MeTajuinueckasi). MIOHbI: KaTHOHBI U aHUOHBL. MeXaHU3MbI

13 o0pa3oBaHMSl KOBaJEHTHOM XUMHUYECKOM CBSI3U (OOMEHHBII M JOHOPHO-aKIENTOPHBIN).
Bonoponnas cBs3b
1.4 BaneHTHOCTB. DNEKTpOOTPULIATEIBHOCTh. CTENEHb OKUCICHUS
BeniectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH TMOCTOSIHCTBA COCTaBa
15 BEIIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THIIA
' Kpuctainyeckon pem€rku. [lonsarue o aucnepcHbIx cucrtemax. VICTMHHBIE M KOJUIOMAHBIE
pacTBOpbl. MaccoBas 10714 BEIIECTBA B PACTBOPE
1.6 Knaccudukanus HeopraHnueckux coeAuHeHnii. HoMeHkaTypa HeOpraHn4eckiux BeeCTB
Xumuueckast peakuus. Kiaccudukamuss XMMHUYECKMX peakUWii B HEOPraHUYeCKOu
1.7 Y OPraHMYECKOM XUMHHU. 3aKOH COXpaHEHUs Macchl BEILIECTB, 3aKOH COXpaHEHUS
Y MIPEBpALCHUs SHEPTUU [IPU XUMUYECKUX PEAKIIUAX
1.8 CkopocTb peakuuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB
OOpatumble peakuu. XuUMHYECKoe paBHOBecue. DakTOphl, BIUSIONIME HA COCTOSHHE
1.9 xumu4deckoro pasHoBecus. [Ipunuun Jle [larense
OnexTponutuueckass muccouuanus. CunpHble M cialOble 3nekTpoiuThl. Cpeaa BOAHBIX
1.10 pacTBOPOB BEUIECTB: KHUCIas, HelTpasibHas, meinoyHas. Peakipn nonHoro ooMeHa
1.11 OKUCIUTENBHO-BOCCTAHOBUTEIBHLIE peakuu
2 Heoprannueckas xumus
Hemeramnel. Ilonoxenne HemeramnoB B [lepuonnueckord cucreMe XMMHYECKAX 3JIEMEHTOB
2.1 J.1. MenneneeBa u O0COOCHHOCTH CTpOeHUS aToMOB. DU3MUYECKHE CBOWCTBA HEMETAJLIOB.
AmtoTponusi HeMeTaJuIoB (Ha MpuMeEpe KUCIopoaa, cepsl, hpochopa u yrieposa)
XUMHUYECKHE CBONCTBA BaKHEWIIMX HEMETA/NIOB (TaJlOTeHOB, cepbl, a3zoTa, ¢ocdopa,
2.2 yriepoaa YW KPEeMHHUS) M WX COSAUHEHUH (OKCHAOB, KHUCIOPOJCOACPKAMMX KHUCIIOT,
BOJIOPO/IHBIX coenHeHui). [IpumeHenne BaxKHEUIIMX HEMETAIIIOB U UX COSTUHEHUN
Mertamisl. Ilonoxenne MeraioB B Ilepuoanueckoil cucteMe XMMUYECKUX d1eMeHTOoB JI.M.
MengeneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000J0YEeK aTOMOB MeTayuioB. OOmme
2.3 ¢u3nyeckue cBoricTBa MeTawioB. CIulaBbl METAJJIOB. DJIEKTPOXUMHUYECKHH Psi/i HAPsHKEHUH
METAJIJIOB
XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX METAJIJIIOB (HATPUM, KaJIUM, KaJblIMi, MarHUM, aTFOMUHUM,
2.4 IUHK, XpOM, eJie30, Melb) U uX coeauHeHuil. OOmme crnocoObl MONyYEHUsT METasuIoB.
[TpruMeHeHne MEeTaIOB B OBITY U TEXHUKE
2.5 ['eneTnyeckast CBsI3b HEOPTraHMYECKUX BEIIECTB, IPUHAICKAIIMX K pa3IMYHBIM KjaccaM
3 XuMUsl ¥ )KU3Hb
Ponp xumMum B oOecrieUeHHH JKOJIOTUUYECKOM, YHEPreTUYECKON M MUILIEeBOM 0e30MacHOCTH,
3.1 pa3BuTUU MeauiHBL [loHSATHE O HaydyHBIX METOJaX IMO3HAHUS BEIIECTB M XUMHUUYECKUX
peakuuin
[IpencraBnenust 00 OOIMMX HaYYHBIX MPUHIMIIAX [MPOMBIIUIEHHOTO MOJYYEHHUS BaKHEHIIMX
BelecTB. YenoBek B MHUpe BEIIECTB U MATEPUAJIOB: BaXKHEHIME CTPOUTEIbHBIE MaTepHabl,
3.2 KOHCTPYKLIMOHHBIE MAaTepuajbl, KPaCKH, CTEKJIO, KEpaMUKa, MaTepHaybl JJIs 3JIEKTPOHUKH,
HaHOMAaTepHUaJbl, OpraHUYeCcKUe
U MUHEpaJbHbIEC yI00peHus
33 XuMHUS ¥ 3I0pOBbE YEJIOBEKA: MPaBHUJIa UCIIOJIb30BAaHUS JEKAPCTBEHHBIX IIPENapaToB, IpaBuia

0€30MMacHOro UCII0JIb30BAaHUS MIPETAPATOB OBITOBOM XMMUU B IIOBCETHEBHOM JKU3HU













