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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamMMa 1mo XMMHH Ha YpOBHE CpeaHero oOImiero oOpa3zoBaHHs pa3paboTaHa Ha
ocHoBe ®DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®@3 «O6 obOpazoBanuu B Poccuiickoii
®denepanun», TpeOOBaHW K pe3yJibTaTaM OCBOCHHS (elepaibHOW 00pa3oBaTeIbHONW MPOTrpaMMbI
cpennero obmero oopazoanuss(P@OIl COO), npencraBieHHbIX B DenepaqbHOM TOCYAapCTBEHHOM
obpazoBatensHOoM crannapre COO, c¢ yuérom Konuenimm mnpenopaBaHusi y4yeOHOro mpenMeTa
«Xumus» B 00pazoBaTeNbHBIX OpraHu3auusax Poccuiickoit @enepanuu, peaau3yolMX OCHOBHBIC
oOpa3oBaTesibHble TPOrpaMMbl, U OCHOBHBIX TMOJOKeHUH «CTpaTeruu pa3BUTHS BOCHUTAHUS B
Poccuiickoit @eaepannn Ha nepuoa no 2025 roga» (Pacnopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMUS Ha ypOBHE YIIyOJIEHHOTO M3YYEHHUS 3aHMMAET BaKHOE MECTO B CHUCTEME €CTECTBEHHO-
Hay4qHOTO oOpaszoBanus ywammxcs 10—11 kmaccoB. M3ydeHue mpeamera, pealn3yeMoe B YCIOBHSIX
nuddepeHIpoBaHHOT0, MPOGUILHOTO 00YyYEeHHsI, TPU3BAHO 00ECIIEUUTh O0Ie00pa30BaTEIbLHYIO U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBITYCKHHUKOB HIKOJIBbI, HEOOXOAUMYIO ISl aJanTalii uX K OBICTPO
MEHSIFOIMMCS YCIIOBHUSM JKU3HU B COLIMYME, a TAKXKe JJIS MPOJOJDKCHUsI O0yUCHHsI B OpraHU3alMsix
npoeccCuoHaNbHOrO 00pa3oBaHUsA, B KOTOPBIX XUMHUS SBJISETCS OAHOM U3 MPUOPUTETHBIX
JTUCIUTUINH.

B mporpamme mo XMMUM Ha3zHaueHHE TIpeaMeTa  «XHMHSA» TOJIy4aeT MOAPOOHYIO
MHTEPIPETAIMIO B COOTBETCTBUM C OCHOBomojararommmu nonoxeusmu Proc COO o
B3aMMOOOYCIIOBJICHHOCTH ILIeJIel, COIEp)KaHUs, Pe3ysbTaToB oOydeHUs U TpeOOBaHUN K YPOBHIO
MOJATOTOBKA  BBIMYCKHUKOB. (CBHUIETENILCTBOM TOMY SIBISIOTCS  CJEAYIOUIME  BBINOJHSIEMbIE

POTPaMMOii 10 XUMHHU (HYHKIIHU:



® UHPOPMALMOHHO-METOJUYECKAs,,  peaJnu3auus  KOTOpoH  oOecrieuyuBaeT  IOJIyYeHHE
NpPEACTaBICHUs O ILEeNsAX, COJepXaHWM, oOmmel cTpaTeruud OOy4YeHMs, BOCIUTAHHUS WM Ppa3BUTHS
00yyaromuxcs CpeCTBaMU MPEMETa, U3y4aeMOro B paMKax KOHKPETHOTO Mpoduis;

¢ OpraHU3alMOHHO-IUIAHUPYIOLIAas, KOTOpas IpelyCMAaTPUBAET OINPEACIECHUE: IPUHLMIIOB
CTPYKTYPHUPOBAaHUSI U TIOCIEAOBATEILHOCTH H3YyYEHHUS y4eOHOTro MaTepuaia, KOJIWYECTBEHHBIX H
Ka4eCTBEHHBIX €T0 XapaKTEPUCTHUK; MOIX0A0B K (OPMUPOBAHUIO COJCPKATEIBHON OCHOBBI KOHTPOJIA
U OLIEHKH 00pa30BaTENbHBIX JOCTH)KEHUHM O0ydYaroluxcs B paMKax MTOTOBOM aTTeCcTallMM B Gopme
€IMHOT'0 rOCyJapCTBEHHOI'0 3K3aMEHa 110 XUMUHU.

[Tporpamma asst yriryOaEHHOTO U3YYEHUSI XUMHH:

® YCTaHABIMBACT WHBApPUAHTHOE IMPEIMETHOE COAep)KaHue, 00s3aTenbHOEe IS W3YyYeHHUsS B
paMKax OTAEIbHBIX HpoduIeH, NmpeaycMaTpuBaeT pacHpeiesieHHe U CTPYKTYpHUpOBaHHE €ro IO
KJIaccaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUAM/pa3ienaM Kypca;

e 1aéT NpPUMEPHOE paclpeieleHUe Yy4eOHOro BPEMEHH, PEKOMEHIYEMOro sl HU3y4YeHMs
OTJEIIbHBIX TEM;

e mpeisiaraeT NPUMEPHYIO IOCIEIOBATENBHOCTh M3yYeHHUs y4eOHOro marepuana ¢ y4E€ToMm
JIOTMKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBA3EH;

e 1aéT METOAUYECKYI0 MHTEpIpETalHio Leleld M 3ajad U3ydeHHs IpeaMeTa Ha yriyOnéHHOM
YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpeJHero oomiero oOpa3oBaHus,
COJEpXKATENbHOM  XapaKTepUCTHUKH  IJIAHUPYEMBIX  pe3yJbTaTOB  OCBOEGHUS  OCHOBHOM
00pa3oBaTeNbHON MPOTpaMMbl CpeaHero oOmiero oO0pa3oBaHUS (JIMYHOCTHBIX, METalpeIMETHBIX,
OPEIMETHBIX), a TaKke ¢ YY4ETOM OCHOBHBIX BHJOB Y4YeOHO-TIO3HABATEIBHBIX JCUCTBUIA
00yy4aroIerocs o OCBOCHUIO COJIEPKaHUS IPEIMETA.

ITo BceM Ha3BaHHBIM MO3MLUAM B IIPOrpamMMe IO XMMHUHU NPELyCMOTPEHAa IMPEEMCTBEHHOCTD C
o0yyeHHeM XMMHU Ha ypOBHE OCHOBHOro oOmiero oOpa3oBaHus. 3a NpenenaMu yCTaHOBJICHHOM
IpOrpaMMOl TI0O XMMHUHU O00sI3aTENIbHON (MHBApUAHTHOWM) COCTABISIONICH COAEpKAHUS Y4eOHOTO
npeamera «XHUMHUS» OCTAETCS BO3MOXKHOCTh BBIOOpAa €ro BapHaTHUBHON COCTaBIIAIOLICH, KOTopas
JIOJKHA ONPENEIATHCS B COOTBETCTBUU C HAIIPABIEHUEM KOHKPETHOTO NMpoduist 00ydeHus.

B cootrBerctBum ¢ koHuentyanbHbiMU TosioxkeHUs MU PI'OC COO o HazHayeHUU NPEIMETOB
06a30Boro M yriyoaEHHOro YpoBHEH B cucteme IU(PEpEeHIIMPOBAHHOTO OOY4YEHHsS Ha YpOBHE
cpeaHero oOmero o0pa3oBaHMs XHMMHs Ha YpPOBHE YINIyOJNEHHOrNO HU3y4Y€HHUs HaIpaBiIeH Ha
peanu3anuio NPeeMCTBEHHOCTH € MOCIEAYIOIIMM 3TaroM IOJIyYeHUs] XMMHYECKOro 00pa3oBaHUs B
paMKax HU3Yy4YEHHs CIELUAIbHBIX ECTECTBEHHO-HAYYHBIX M XMMHUYECKUX JHUCHUIUIMH B BYy3aX H
OpraHu3alUsaX CpeAHero mnpodeccuoHanbHOro oOpa3oBaHUsA. B 3Toil cBsA3M H3yueHHe NpeaMera

«X¥UMHS» OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha paCHIMpEHUE U YTIIIyOJIeHHE TEOPETUYECKOW U



MPaKTUYECKOW TOJTOTOBKH OOYYAIOIIMXCS, BHIOPABIINX OMNpPEACTIEHHBIA Mpoduiib 00y4YeHHs, B TOM
YHUClIe C TMEPCIEKTUBON MOCIEAYIONIET0 TMOMYyYeHUs XUMHUYECKOTO0 O0pa3oBaHUS B OpPTraHHU3AIUSIX
npodeccuoHaabHOro obpazoBanus. Hapsny ¢ astuM, B cBere tpeboBanuii PI'OC COO «
IUTAHUPYEMBIM pe3yjbTaTaM OCBO€HHUS (eaepaabHOM 00pa30BaTENbHON MNPOTpaMMbl CPETHETO
oOuiero oOpa3oBaHUsl U3yYEHHE MpeAMeTa «XUMHS» OPUEHTHPOBAHO TaK)KE Ha pelleHue 3aaad
BOCIIUTAHUS W  COLMAJIBHOTO  pPa3BUTHS  oOydaomuxcs, Ha (OpPMHUpPOBaHHWE Yy  HHX
OOIIENHTEIUIEKTYaJIbHBIX YMEHHUH, YMEHHH paludOHAIM3alMU y4eOHOro TpyAa U OO0OOIEHHBIX
CIoCcOo00B JeSATENbHOCTH, UMEIOLIUX MEXIUCUUIIMHAPHBIN, HAAPEAMETHBII XapakTep.

CocraBngiomiuMu  Ipeamera  «XUMHsSD) Ha YpOBHE YIIyOJIEHHOTO H3Y4YEHHUS SIBIISIOTCS
yray6néanabie Kypcbl — «Opranmueckas xumus» U «OOmas u HeopraHwueckas xumus». llpu
OTIpe/ICICHUH TOAXO0JI0OB K OTOOPY M CTPYKTYpHOM OpTaHW3AIMHU COJICPXKAHHUS ITHX KYpPCOB B
mporpamMme 1Mo XUMHUHU 3a OCHOBY NpuHATH monoxeHus PI'OC COO o pazmuuusax 0a3oBOTo H
yIayO0aEHHOTO yPOBHEH U3yUeHUs IpeaMeTa.

OcHoBy conepkanusi KypcoB «Opranmueckas xuMus» U «OOmas U HEOpraHUYECKas XUMUS)
COCTaBIISIET COBOKYITHOCTh TMPEAMETHBIX 3HAHUM W YMEHUH, OTHOCSIIMXCA K 0a30BOMY YPOBHIO
U3y4YeHHs] TpeaMeTa. JTa CUCTeMa 3HAHMM TOJy4yaeT ONpeAesiEHHOE TEOPETHYECKOe OMOIHEHHE,
MO3BOJISIIONIEE OCO3HAHHO OCBOUTBH CYIIECTBEHHO OOJBIINKA O0BEM (PAKTOIOTHYECKOTO Marepuaa.
Tak, Ha yriIyOnéHHOM YpOBHE HU3Y4YeHHsS NpeaMeTa obOecredeHa BO3MOXKHOCTh 3HAYUTEIBHOTO
yBENMUYEHUSI 00bEMa 3HAHUH O XMMHUYECKHX DJIEMEHTaX M CBOWCTBAX MX COCJAMHECHHWI Ha OCHOBE
pacmivpeHuss W yriIyOJeHUs TMpeACTaBICHUH O CTPOCHHHM BEIIECTBA, XUMHUYECKOW CBSI3U H
3aKOHOMEPHOCTSIX MPOTEKaHUs PEeaKIHil, pacCMaTPUBAEMBbIX C TOUKH 3PEHUS XUMHUECKON KUHETHUKU
U TepMOAMHAMHKH. M3ydeHHe NepuoAMYECKOro 3akoHa U IleproamyecKkoil CUCTEMBI XMMUYECKUX
DJIEMEHTOB 0a3Wpyercs Ha COBPEMEHHBIX KBAaHTOBOMEXAHMYECKHX MPEICTABICHUSX O CTPOCHUU
aToMa. XUMHYECKas CBSI3b OOBSICHSETCA C TOYKHM 3PEHHS HSHEPreTHUYeCKUX H3MEHEHUN npu eé
0o0pa3oBaHUM U pa3pyllIeHUU, a TAKKE C TOUYKH 3pEHHUS MEXaHU3MOB e€ oOpaszoBaHuda. M3yuenue
TUTIOB PEAKINI JOMONTHAETCS (POPMUPOBAHUEM MPEACTABICHUIN 00 PIEKTPOXUMHUYECKUX TIPOIECCcax U
AIIEKTPOJIN3E PACIIAaBOB U PACTBOPOB BEIIECTB. B Kypce opraHMYecKOd XUMHUH MPH PACCMOTPEHUU
PEaKIIMOHHONW CITOCOOHOCTH COCIMHEHHMH yaenseTcs oco0oe BHUMAaHHME BOIPOCaM 00 3JIEKTPOHHBIX
s¢dexTax, 0 B3aMMHOM BJIMSHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKIHii.

Oco0oe 3HaueHUE UMEET TO, YTO Ha COJCPKAHUE KYPCOB XUMUU YIIIYOJIIEHHOTO YPOBHS U3YUYCHHS
JUTSL KJIACCOB OTPEEIEHHOTO TTpodus (TIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep JOMOTHEHUN
K 0011eli cucTeMe MPeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHBIE MTPEAMETHI. Tak, Harpumep, B
COJIEpKaHUU TIpPeIMeTa IS KJIaCCOB XMMHUKO-(U3UYecKoro mpoduis O0bIIoe 3HaUYC€HUE OYyIyT

UMETb 3JIEMEHTHI y4yeOHOro MaTepuaia no oouiei xumuu. [lpu u3yueHnn npeamera B JaHHOM cliydae



akKIeHT OyJeT clellaH Ha OOIIHOCTh METOOB TMO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUU U B
¢u3uKe: aTOMHO-MOJEKYJsIpHas Teopusi (MOJEKYJsIpHass Teopusi B (U3UKE), 3aKOHBI COXPaHEHHS
MacChl U DHEPrUU, 3aKOHbI TEPMOJMHAMUKH, JICKTPOJIN3A, MPEACTABICHUS O CTPOCHHUHM BEUIECTB U
JpyToe.

B To ke Bpems B comepkaHWUW TpeaMeTa i KJIAaCCOB XUMHUKO-OHMOJIOTHYECKOTO MPOQHIIs
OonbpIIMi YIENbHBIM Bec OyneT MMeTh OpraHudeckas XuMmus. B 3ToM ciydae mpenocTaBiseTcs
BO3MOXXHOCTB JJIsi OoJiee OOCTOATENHHOTO0 PACCMOTPEHHS XUMHUYECKOW OpraHW3alud KIETKA Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOJMST, K MPUMEPY, TAKUE CTPYKTYPHBIC KOMITOHEHTHI,
KaK JIMAIBI, OCJKH, yTIEBOABI, HYKJICHHOBBIC KHCIOTHI U Apyrue. [Ipu 3TOM 3HAHHS O COCTaBe U
CBOWCTBax MPEACTABUTENIE OCHOBHBIX KJIAaCCOB OPraHMYECKHX BEIIECTB CIyKaT OCHOBOM A
W3YYCHHUSI CYIIIHOCTH MPOILIECCOB JOTOCHHTE3A, TbIXaHUS, ITUIIEBAPCHHUS.

B mane gopmMupoBaHus OCHOB HAy4YHOT'O MHPOBO33PEHHS, OCBOCHHS OOIICHAYYHBIX METOOB
MO3HAHUS U ONbITa MPAKTUYECKOTO NMPUMEHEHUSI HAYYHbIX 3HAHUN M3YUYEHUE MpeaMeTa « XUMUSD) Ha
yIray0aEHHOM YPOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBS3AX ¢ YUCOHBIMU MPEAMETAMHU, BXOISIIIUMU
B COCTaB MpeIMeTHbIX obOnactelr «EcTrecTBeHHO-HayuHBIE TMpeaMeTb», «Marematuka W
nHpopmaTuka» U «PyCCKUM S3BIK U IUTEPATYpPay.

[Ipn m3yuenun yueOHOTO TIpeaMeTa «XUMUsS» Ha YIIIyOJIEHHOM YpOBHE TaKXkKe, KaKk Ha YPOBHE
OCHOBHOTO W cpemHero ooOmiero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3adaueil MEepBOCTEIICHHOMN
3HAUUMOCTH sBNIsSE€TCS (OPMUPOBAHHE OCHOB HAyKH XHMHUU KakK OOJIaCTH COBPEMEHHOIO
€CTECTBO3HAHUSA, NPAKTHYECKOM MAEATEIbHOCTH 4YEJIOBE€KAa M OJHOTO M3 KOMIIOHEHTOB MHPOBOU
KyJabTypbl. Pemienne 3Toi 3amaunM Ha yrIyOJIEHHOM ypOBHE HW3Y4YeHHUs NpeaMeTa Mpearnojaract
peann3aluio Takux 1eneu, Kak:

e (opMHpOBaHHWE NPEICTABICHUN: O MAaTEPUAIBHOM EIMHCTBE MHUPA, 3aKOHOMEPHOCTAX U
M03HABAEMOCTH SIBJICHHUM MPUPOJIBI, O MECTE XMMHH B CUCTEME E€CTECTBEHHBIX HAyK M €€ BEAyIIEH
ponu B 00eCleueHUN YCTOWYUBOTO Pa3BUTHUS YEIOBEUECTBA: B PEHICHHH MPOOJIEM IKOJIIOTUYECKOM,
SHEPTreTHYECKOW M TMHUIIEBON 0€301MaCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JIaHUH HOBBIX MaTEpPUAJIOB,
HOBBIX HCTOYHHMKOB JHEPrud, B OOECIEUEHWH PAIMOHAILHOTO MPHUPOJONOIL30BaHUS, B
GbOpMUPOBAaHUHM MHPOBO33PEHUS U OOmIeH KyIbTypbl 4YENOBEKa, a TakKkKe OSKOJOTUYECKU
000CHOBAaHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpejie;

® OCBOCHHE CHCTEMbI 3HAHMH, JICKAIINX B OCHOBE XMMHYECKON COCTABJISIOIICH €CTECTBEHHO-
HAYYHOW KapTUHBI MHpa: (PYHIAMEHTAIBHBIX MOHSATUH, 3aKOHOB M TEOPHH XHMHH, COBPEMEHHBIX
MPEJCTABICHUNA O CTPOCHUM BEIIECTBA HAa PA3HBIX YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYJISIPHOM,

HaAMOJICKYJIIIPHOM, O TEPMOAMHAMHUYECKNX MW KHHECTHUYCCKUX 3aKOHOMCPHOCTAX IIPOTCKAHUA



XUMHYECKHX PEaKINil, 0 XUMUYECKOM PaBHOBECHH, PACTBOpPAX U JUCHEPCHBIX CHUCTEMax, 00 oOmmx
HAYYHBIX IPUHIUIIAX XUMHYECKOTO IPOU3BOJICTBA;

e (opmupoBaHHE y OOYYAIOMIMXCS OCO3HAHHOTO MMOHUMAaHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHX 3HAHUU JJIs1 OOBSCHEHMs KIIOUEBBIX HJEH M MpoOJieM COBPEMEHHOW XUMHH, IS
00BSICHEHUS U MPOTHO3UPOBAHUS SBJICHHM, UMEIOUINX €CTECTBEHHO-HAYYHYIO MPUPOAY; IPaMOTHOTO
pemieHus mnpoOiieM, CBSI3aHHBIX C XMMHEH, MPOTHO3MPOBAHUS, aHAIM3a U OLEHKU C MO3UIHMA
HKOJIOTHYECKOM 0€301MacHOCTH MOCIEACTBHI OBITOBOM U MPOU3BOJICTBEHHOM JIEATEIFHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHUYECKUM IPOU3BOACTBOM, HCIIOIb30BAHNEM U NIEPEpabOTKOI BELIECTB;

e yriayOjleHHe TMpeACTaBIEHUH O HAyYHBIX MeETOJax TO3HaHMs, HEOOXOAUMBIX s
nproOpeTeHus] yMEHUH OpPUEHTHPOBATHCSI B MUPE BELIECTB M OOBSICHEHUS XMMUYECKHX SIBJICHUH,
UMEIOLINX MECTO B MPUPOJIE, B IPAKTHUUECKOH 1eATEeIbHOCTH U MOBCEAHEBHON KHU3HU.

B nutane peanusanuy nepBoovepeIHbIX BOCIUTATENbHBIX U PA3BUBAIOMIMX (PYHKIIMHA 11€JIOCTHON
CHCTEMBI CpEIHEro oomero oOpa3oBaHUS IMpPHU H3YYCHHH MpeaMeTa «XUMUsS» Ha YriIyOJaéHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TaKKE LENIU U 3a/1a4H, KaK:

e BOCHHUTaHHE YOECKIEHHOCTU B IO3HABAEMOCTH SIBJICHHM MPUPOJbI, YBAKEHUS K IPOLECCY
TBOpYECTBA B OOJACTH TEOPETUUECKUX M TNPHUKIATHBIX MCCIECJOBAaHUN B XUMHUH, (OPMHPOBAHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

® pa3BUTHME MOTHBAallMM K OOYYEHHIO U TIO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPONIO U
CaMOBOCITUTAHHUIO HA OCHOBE YCBOECHHMSI 00I1I€YeIOBEYECKIX [IEHHOCTEH;

® pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEN
obOygaronuxcsi, (OPMHPOBAaHHE Y HHX CO3HATEIBHOTO OTHOIICHHS K CaMOOOpa30BaHUIO W
HENpPEPbIBHOMY O00pa30BaHUIO KaK YCJIOBHIO YCHEIIHOW MPO(ecCHOHATbHOW U OOIIEeCTBEHHOM
JeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHUS! K CBOEMY 37I0POBBIO M TIOTPEOHOCTH B 310pOBOM 0Opasze
KU3HU;

e (opMmupoBaHHE YMEHHUH M HaABBIKOB PAa3yMHOTO MPHUPOAOIOJB30BAaHUS, pa3BUTHE
9KOJIOTUYECKOW  KYJBTYphl, MPUOOpETEHHE OIbITa OOIECTBEHHO-TIOJIE3HON  AKOJIOTHYECKOM
JESITEIbHOCTH.

OOmiee YHMCIIO YACOB, MPEIYCMOTPEHHBIX JUIsI HM3YyYCHHMsS XUMHHM Ha YIIyOJIEHHOM YpOBHE
cpenHero obmero oopasoBanusi, cocraiser 272 gaca: B 10 kmacce — 102 gaca (3 yaca B Heneno), B

11 xmacce — 170 yaca (5 yacoB B HEIEINIO).



COJEPKAHUE OBYYEHUA

10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKON XMMMH.

[Ipenmer u 3HaYCHHE OPraHUYECKONM XHMMHUH, MPEACTABICHHE O MHOTOOOpA3WU OPraHUYECKUX
COCTUHEHUN.

DJEeKTPOHHOE CTPOEHHE aToMa Yriepoja: OCHOBHOE M BO30YXKAEHHOE COCTOSHUS. BaneHTHbIe
BO3MOXXHOCTH aroMa yriepoja. XHMHMUYECKas CBS3b B OpPraHMYECKHUX COCAUHEHMSIX. THIIbI
ruOpuIu3any aTOMHBIX opOuTanel yriepoaa. MexaHu3Mbl 0Opa30BaHUS KOBAJICHTHOW CBSI3U
(0OMEHHBIN W JTOHOPHO-AKIENTOPHBIN). THIIBI TIEPEKPBIBAaHUSI aTOMHBIX OpOWTANICH, G- M T-CBS3H.
OnunapHasi, qBOMHAs U TpoiHas cBs3b. CrocoObl pa3phiBa CBS3EH B MOJIEKyJIaX OPTaHHMYECKHUX
BemecTB. [loHsTHE O CBOOOTHOM pajKalie, HyKIeo(uiie u eKTpodue.

Teopus crpoeHust oprannyeckux coenquHeHuil A.M. byTiepoBa 1 cOBpeMEHHBIE IIPEICTaBICHUS
0 CTPYKTYyp€ MOJIEKYJ. 3HAUeHHE TECOPUH CTPOEHUS OPTaHWYECKUX CoenuHEeHHUIl. MoeKymspHble U
CTpyKTypHbIe GopMyibl. CTpyKTypHbIE (OPMYIIbI pa3lIWYHBIX BUIOB: pa3BEPHYTas, COKpaIIEHHAs,
ckenerHas. I3omepusi. Bunbl n3omepuu: CTpyKkTypHasi, IpOCTPAaHCTBEHHAs. DIIEKTPOHHBIE 3(P(EKTHI B
MOJIEKYJIaX OPTaHUYECKUX COCAMHECHUN (MHIYKTUBHBIN U ME30MEPHBIN dPPEKTHI).

[IpeacraBnenne o kimaccudukanuu opraHudecKux BemiecTB. [loHsATHE O GYHKIMOHATBLHON
rpynne. ['omomnorusi. I'omonmornueckue psiapl. CucremaTHdeckass HOMEHKIJIATypa OpraHMYecKHX
coenuHenuil (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX MPEACTABUTENECH.

OcobeHHOCTH U Kiaccu(UKalUs OpraHUYecKruX peakiuil. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peakuuy B OpraHMYECKON XUMUHU.

DKCrepuMEHTAIbHbIE METOJbl HM3yYEHHUs BEIIeCTB WU MX MPEBpALEHUI: O03HAKOMIIEHHE C
o0pa3laMu OpPraHMYecKUX BELIECTB M MaTepualaMd Ha WX OCHOBE, ONBITHI IO MPEBPALCHHIO
OpPraHUYeCKUX BEILECTB NMpPU HarpeBaHWM (IUIaBJICHHE, OOYTIIMBAaHUE U TOPEHUE), KOHCTPYHPOBAaHHUE
MoJieIe MOJIEKYJ1 OPTaHUYECKUX BEILECTB.

Yraesogopoabl.

Anxanbl. ['omonoruyeckuii psa ankaHoB, oOmas ¢opmysaa, HOMEHKIATypa M H30MEpHSL.
DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYN AalKaHOB, SP -TMOPMAM3AIUS ATOMHBIX

opOuTaneit yrieposa, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.



XUMUYECKHE CBOMCTBAa alKaHOB: pEaKUWU 3aMEUIeHMs, W30MEpH3aluu, JeruIpupoBaHUs,
LIUKJIU3AUH1, MUPOJIN3a, KpeKUHTa, ropeHus. [IpeacraBienne o MexaHU3Me peakUuil paiuKaibHOTO
3aMeIICHHUS.

Haxoxnenue B mpupoje. CriocoObl oyTydyeHus U MPUMEHEHHUE aJIKaHOB.

Huxnoankansl. OOmas Qopmyna, HoMeHKiIaTypa u wu3omepus. OCOOEHHOCTH CTPOCHUS H
XUMHUYECKHX CBOMCTB MaNbIX (LIUKIIOMPOTAH, IUKIOOyTaH) U OOBIYHBIX (IIMKJIONEHTAH, IUKJIOTEKCaH)
UKII0aKaHoOB. CrocoObI MOMyUYeHUS ¥ MPUMEHEHHE IUKIIOAIKAHOB.

Ankensl. ['oMonoruueckuii psifi ankeHoB, oOmias (opmysia, HOMEHKJIATypa. DJIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJ alKeHOB, Sp>-FMOpHAM3AlUs aTOMHBIX opOuTasel yrieposa,
6- U m-cBsi3u. CTpyKTypHass M reomerpuueckas (LUC-TpaHC-) u3oMepus. Dusznueckue CBONWCTBA
AJIKEHOB. XHMHMUYECKHE CBOMCTBA: pEaKLUMH NPUCOCIUHEHHUS, 3aMEIICHUS B O-TOJIOXKEHUE NpU
JIBOMHOW CBS3U, MOJUMEpU3alun U okuciienus. [Ipasmio MapkoBHHKoBa. KauecTBeHHbIE peakiuy Ha
JBOIHYIO CBsI3b. CrIOCOOBI MOTyUYeHUS M IPUMEHEHHUE aJTKEHOB.

Anxamuensl. Knaccudukaius ankagueHoB (CONpsHKEHHBIC, U30IHPOBAHHBIE, KYMYIUPOBAHHbIE).
Oco0eHHOCTH DJIEKTPOHHOTO CTPOCHUSI U XUMHUYECKHX CBOWMCTB COMPSIKEHHBIX MUEHOB, 1,2- u 1,4-
npucoeauHenue. [lonmumepuszanus conpskEHHBIX AUeHOB. CrocoObl MOMy4YeHHs] M TNpUMEHEHUe
aJIKaIMECHOB.

Anxunbl. ['oMonorudeckwii psj aikuHOB, oOmas (opmyrna, HOMEHKIATypa W H30MEpHS.
DNEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKWHOB, SP-THOPUIU3AIUS aTOMHBIX
opOutaneii yriepomga. DU3MYECKHE CBOWCTBA aJKWHOB. XHMHYECKHE CBOMCTBA: pPEaKINH
NPUCOEANHEHUS, IUMEpU3allid W TpUMEpHU3aluu, OKucieHus. KucioTHele CBOICTBa aJKHUHOB,
UMEIOINX KOHIIEBYIO TPOWHYIO CBS3b. KauecTBEeHHBIE peaknUu HAa TPOWHYIO CBsS3b. CrocoObI
MOJIyYEHUSI U TPUMEHEHUE AIKUHOB.

ApomaTH4ecKue YIJIeBOAOPONbl (apeHbl). ['omMosiormveckuid psin apeHoB, obmas Gopmyia,
HOMEHKJIATypa U H30MepHus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH307a.
Odu3nyeckue CBOWCTBA apeHOB. XHWMHYECKHE CBOWCTBA OEH30JIa M €ro TOMOJIOTOB: PEaKIUU
3aMeleHusT B OCH30JIbHOM KOJbIIE W YIJIEBOJAOPOJHOM paguKale, pPEaKIHH MPUCOSAMHCHUS,
OKHCIIeHHe ToMosioroB Oensoina. IlpencraBieHne 00 OpPHEHTHUPYIOIIEM JEHCTBUHM 3aMECTUTENCH B
OEH30JIbHOM KOJIbLIE Ha TIPUMEPE aKUIIBHBIX PAIUKAJIOB, KAPOOKCHIBHOMN, THAPOKCUIBLHON, aMUHO- U
HUTPOTPYIIIBI, aTOMOB TaJIOTeHOB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB ctupoina. [lomumepusarus
ctuposa. CriocoOsI MOTy4eHUs U TPUMEHEHHE apOMATHUECKUX YTIIEBOAOPOIOB.

[Tpuponnsrii ra3. [onytasie HedTsHBIC Ta3bl. HedTh u €€ mpoucxoxnenne. KameHHbI yroias u

MPONYKTHl ero mnepepadboTku. CrocoObl mepepaboTku HedTH: TEepPeroHKa, KPEeKUHT (TepMHUYECKHH,



KaTaJuTUYeckuii), pudopmunr, nuponus. [Ipoaykrsel mepepaboTku HedTH, WX TPUMEHEHUE B
MPOMBINIJICHHOCTH | B OBITY.

['eneTnyeckast CBSI3b MEXKIY pa3IMUHBIMU KJIACCAaMU YTIIEBOAOPOIOB.

DJEeKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOIHBIX YIIIEBOJOPOIOB. Peakinu 3amelieHus: rajoreHa
HAa  TUAPOKCOTPYIIIY, HUTPOTPYMILY, UAHOTPYIIY, aMUHOTPYTILY. JeiicTBue Ha
rajJoOreHNpoOn3BOIHBIE  BOJHOIO W CIHPTOBOrO  pacTtBopa  wWEénoud.  Bzaumopencrsue
JUTAJIOTCHAJIKAHOB C MarHueM M UUHKOM. [loHATHE O METalNTIOOPraHuYeCKUX COETUHEHUSX.
Hcnonp30BaHne TajJOreHNPOU3BOIAHBIX YIJIEBOAOPOJIOB B OBITY, TEXHUKE U TpU CHHTE3E
OpPraHMYECKUX BEIIECTB.

DKCTepUMEHTAIBHBIE METO/bl M3yYeHHUs BEIIECTB U WX IMPEBpAICHUN: M3ydeHHEe (U3HUECKUX
CBOWCTB YTJIEBOJOPOJIOB (PAaCTBOPUMOCTh), KAa4ECTBEHHBIX PEAKIHA YIJIEBOAOPOJOB PA3IIMUHBIX
KiaccoB (oOecniBeunBaHWE OpOMHOM WJIM HWOJHOW BOJBI, pPAcTBOpa TIEPMaHTaHATA KaJlws,
B3aMMOJICHCTBUE aIleTHJICHA C aMMHA4HbIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE
oOHapy»XeHHe yriepo/a W BOJOPOAAa B OPraHUYECKHX BEIIECTBAX, MOJYyUYEHUE ITHICHA U M3yueHUE
€ro CBOKMCTB, O3HaKOMJIeHHE ¢ KoyulekiusaMu «HedTs» u «Yrome», ¢ obpa3namu IacTMace,
KaydyyKOB U PpE3HHbl, MOJEIMPOBAHUE MOJIEKYJ] YIJIEBOJAOPOJAOB U  TallOT€HIIPOU3BOTHBIX
YTJIEBOJIOPO/IOB.

Kucaopoacoaep:kamue oprannyeckue coeInHeHHs.

[IpenenpHble OMHOATOMHBIE cUPThl. CTpoeHHE MOJIEKYN (Ha MpUMepe METaHOoJa M 3TaHOJIA).
['omonornyeckuit psia, odmas Gopmyna, U3oMepHsi, HOMEHKIATypa U Kiaccuukanusi. Ouznyeckue
CBOICTBa MpeAeNbHbIX OJHOATOMHBIX CHUPTOB. BomopoaHbie CBS3M MeXay MOJEKYJIaMU CIUPTOB.
XUMUYECKUE CBOWCTBA: PEAKUMU 3aMELICHUs, JETUApPATALNU, OKHUCIEHHUS, B3aUMOAECHCTBUE C
OpraHMYECKUMH U HEOpraHMYEeCKMMHU KucioTamu. KauecTBeHHasi peakiusi Ha OJHOATOMHBIE CITUPTHI.
JletficTBue 5TaHOJAa W METaHOJa Ha OpraHu3M denoBeka. CrocoObl MOJTydeHUS M TPUMEHEHUE
OJIHOATOMHBIX CIIHUPTOB.

[Ipocteie 3¢upbl, HOMEHKIaTypa U wu3oMepus. OcoOeHHOCTH (U3HYECKUX U XUMHUYECKUX
CBOJCTB.

MHoOroaTtoMHbI€ CIUPTHI — ATHJICHTJIUKONb U TIUlepruH. PU3ndeckue U XUMUUYECKHUE CBOMCTBA!
peakuuMy 3aMelleHMs, B3aUMOJCICTBHE C OpPraHMYECKMMHU U HEOPraHWYeCKUMH KHUCJIOTaMH,
KAueCTBEHHAsl peakluss Ha MHOroaToOMHbIe cnupThl. I[IpencraBieHne O MeXaHHU3ME peakUuid
HyKieopuapHOro 3amerneHus. JlelictBue Ha opraHu3M 4yenoBeka. CrmocoObl TOMy4YeHHUS U
MPUMEHEHHE MHOTOAaTOMHBIX CIIHUPTOB.

®enon. CTpoeHue MOJIEKYNbl, B3aMMHOE BIHUSHUE THAPOKCOTPYNIBl M OEH30JHHOTO sjpa.

Ousnueckue cBoiictBa (QeHona. OCoOOEHHOCTH XMMHUYECKMX CBOMCTB ¢eHona. KauecTBeHHbIE



peakimu  Ha (enon. TokcuuHocTh ¢enona. CrocoObl MOMyYeHHUS W TpUMEHEHue QeHoa.
®denonpopManbaeruaHas CMOJIA.

KapOoHumnbHBIE COCNMHEHUS — aNbJICTHABI U KETOHBL. DIEKTPOHHOE CTPOCHHE KapOOHWIBHOMN
rpynnel.  ['omonoruueckue psAapl  albJeruIoB W KETOHOB, oOmias ¢opmyna, wu3oMmepus u
HOMEHKJIaTypa. PU3nyeckue CBOMCTBA albJIETUI0OB U KETOHOB. XMUMHYECKHE CBOMCTBA aJIbACTUAOB U
KETOHOB: peakiuu npucoequHenns. OKUcIeHrne ajibJIeTU0B, KAUeCTBEHHBIC PEAKIIUN Ha aJIbJETHIbI.
CriocoObI MOTy4eHHs 1 IPUMEHEHHUE alIbJIETHIOB H KETOHOB.

OAHOOCHOBHBIE TMpefeNibHble KapOOHOBbIE KHUCIOTBL. (OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss u HOMeHKIaTypa. DuU3HYECKHe CBONCTBA OJHOOCHOBHBIX
peeTbHBIX KapOOHOBBIX KHCIOT. BOIOpOJHBIE CBS3M MEXKIYy MOJIEKyJIaMH KapOOHOBBIX KHCIIOT.
XUMHUECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTBA, peakius STepU(UKALUHN, PEAKUIUU C Yy4aCTHEM
YTJIEBOIOPOAHOTO pagukana. OcOOEHHOCTH CBOWCTB MypPaBbHHOM KUCIOTHI. [ToHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CJOXKHBIX 3(pupax. MHoroo6pasue kapOOHOBBIX KHCIOT. OcCOOEHHOCTH
CBOWMCTB HENpPEENbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIOT, JTUKAPOOHOBBIX KHCIIOT,
TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenyt BBICHIMX KapOOHOBBIX KHUCIIOT: CTEapHHOBAs,
NaJIbMUTUHOBAS, OJIEUHOBAS, IUHONE8AS, TUHOIeH08as KACIOThL. CriocoObl MOTyUYeHUs U IPUMEHEHUE
KapOOHOBBIX KHUCIIOT.

Crnoxuble 3¢upsl. 'omonoruyeckuii psg, oOmas ¢opmyna, HU30Mepuss W HOMEHKJIATypa.
®dusnueckue 1 XUMUYECKUE CBOMCTBA: TUAPOJIN3 B KMCIION U IIEJIOYHOU Cpee.

Kuper. Ctpoenue, ¢(u3MYECKHEe W XUMHYECKHE CBOWCTBA J>KHPOB: THAPOIN3 B KHCIOH H
nienouHoit cpene. OCoOEHHOCTH CBOMCTB KHUPOB, COJEPKALIMX OCTATKH HEMPEAETbHBIX >KUPHBIX
KHUCIIOT. JKUpbl B IpUpoO/IE.

MpbLTa KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHUE.

OO6mrast xapakTepucTHKa yrieBoaoB. Knaccudukaius yriaeBogaoB (MOHO-, M- U TIOJIUCAXAPHIBI ).
MoHocaxapuabl: I0Ko3a, GpykTo3a, rajaktosa, pudo3a, aezokcupudosza. Ouznyeckue cCBOMCTBa U
HaxoxzaeHue B npupone. dorocuHTe3. XUMHUUYECKUME CBOMCTBA TJIIOKO3bL: PEAKIHMH C y4YacCTUEM
CIIUPTOBBIX U aNBJETUIHON TPYIII, CIUPTOBOEC M MOJIOUYHOKHUCIIOE Opoxenue. [I[puMeHeHne TII0KO3HI,
e 3HaYeHHE B JKHU3HENEATENBHOCTH opranmsma. [lucaxapuipl: caxaposa, MajabTo3a M JIAKTO3a.
BoccranaBnuBaroiiye 1 HEBOCCTaHABIMBAIOIIKE qucaxapuabl. ['uaponus aucaxapuaos. Haxoxaenue
B npupoie u npumeHeHue. [lonmcaxapuibl: Kpaxmaj, IJIMKOreH U 1emnono3a. CTpoeHue
MaKpOMOJIEKYJI Kpaxmalia, IIMKOTeHa U LEei0I03bl. Du3nueckue CBOMCTBA Kpaxmalla U IeJITI0I03bI.
XUMHUYECKUE CBOMCTBA Kpaxmaja: THAPOJW3, KAYeCTBEHHAs pEakius C HOJAOM. XHUMHYECKHE
CBOMCTBa IEJUTIONIO3bI: THAPOIU3, MoilydeHue 3¢GupoB neutono3bl. [loHsATHEe 00 HMCKYCCTBEHHBIX

BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIIbHBIE METOJbl H3YyYEHUS BEIIECTB U HX MPEBpalICHUN: PACTBOPUMOCTH
pPa3JIMYHBIX CIHUPTOB B BOJAE, B3aUMOJEHCTBHUE 3TAHOJA C HATPUEM, OKUCIIEHUE 3TUIIOBOTO CIUPTa B
aJpJEeru]l Ha PacKaJI€HHOM MEIHOW IPOBOJIOKE, OKUCIEHUE ATUIIOBOIO CHUPTA AUXPOMATOM KaJvs
(BO3MOXHO HCIIOJIb30BAaHHE BHJJICOMATEPUATIOB), KAue€CTBCHHBIC pEaKIMM Ha albJIeruabl (C
ruapokcuaoM auammuncepedpa(l) u ruapokcuaom menu(ll)), peakius riunepruHa ¢ THUIPOKCHIOM
menu(Il), xumMudyeckre cBoicTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHICTBHE PACTBOPA TIIIOKO3BI C
ruapokcugom menu(ll), B3aumopeiicTBre Kpaxmaiaa ¢ MOAOM, PElleHHe dKCIIEPUMEHTABHBIX 3a7a4
o Temam «CrupTel U HeHob», «KapOoHoBbIe KUCTOTHI. CI0KHBIE dUPHD».

A3oTcoaepkaiiye OpranHn4yeckne coeJuHEeHus.

AMUHBI — OpraHUYeCcKUe MPOM3BOAHBIE aMMHuaka. Kiaccudukanus aMUHOB: anudaTHIeCKue U
apoMaTUYeCKHe;, TEepBUYHBIC, BTOpPUYHBIE M TpeTwuHble. CTpoeHHe MOJeKyl, obmas Gopmya,
M30MepHs, HOMEHKJIaTypa U (pu3nyeckue cBOMCTBa. XMMHUYECKOE CBOMCTBA an(PaTHUIECKUX aMUHOB:
OCHOBHBIE CBOICTBA, AJIKUJIMPOBAHUE, B3aUMOJICHCTBUE MMEPBUYHBIX AMUHOB C a30TUCTOU KHCIIOTOM.
Con anKuiIaMMOHUSL.

AHWIMH — TpeJCTaBUTENb aMUHOB apomaruueckoro psga. Crtpoenue anunuHa. B3aumuoe
BIUSHUE TPYIl aTOMOB B MOJIeKyJie aHWiIMHA. OCOOECHHOCTHM XWMHUYECKMX CBOMCTB aHWJIMHA.
KauectBennsie peakiuu Ha aHmwIMH. CrOCOOBI TTOJIYYSHHUSI U TIPUMEHEHUE annpaTHIECKUX aMHHOB.
[Tony4eHnue aHWIMHA U3 HUTPOOECH307IA.

AmunHokucnotel. Homenknatypa u uzomepus. OTAenbHbIE NPEICTABUTENN O-aMUHOKHUCIIOT:
rimiyH, ajaduH. Du3ndeckrue CBOMCTBA aMUHOKHCIIOT. XHMHYECKHE CBOMCTBA aMHHOKHCIOT Kak
aM(}OTEepHBIX OpPraHWYECKUX COCIWHECHUM, PEaKIUs MOJIMKOHACHCAIIMN, OOpa30oBaHWE TMENTHIHOU
cBs3U. buonornyeckoe 3HaueHne aMUHOKHUCIIOT. CUHTE3 U TUAPOIU3 MENTUIOB.

benku kak mpupoaHble monuMepsl. [lepBudHasi, BTOpUYHAs U TPETHUYHAS CTPYKTypa OEIKOB.
XHUMHYECKUE CBOMCTBA OCIIKOB: THAPOJIH3, ICHATYpAIlUsl, KaUeCTBEHHBIC PEAKIIUH Ha OCIKH.

DKCNEePUMEHTAIBHBIE METOABl U3YUYEHHUS BEIIECTB M MX IPEBPAICHHI: pacTBOpEHUE OEIKOB B
BOJIe, JCHATypalus OCNKOB TMpU HArpeBaHWM, I[[BETHBICE pEAKIUM Ha OCNKH, pelIeHue
HKCIIEPUMEHTANIbHBIX 33aJad MO0 TeMaM «A30TCOJEep)Kalllue OpPraHUYEeCKUE COCAUHEHUS» U
«Pacno3HaBaHue OPraHUYECKUX COCTUHEHUI.

BricokoMosieKyIsipHbIE COeIMHEHMS.

OCHOBHbBIE TOHSATHS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COCIMHEHUH: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIMEHb MOJUMEPHU3aLUU, CPEAHSST MOJIEKYJsspHas macca. OCHOBHBIE METObI

CHHTE3a BBICOKOMOJICKYJIAPHBIX COC,I[I/IHCHI/Iﬁ — MOJIMMEpHU3alUA 1 IMOJTUKOHACHCAIINA.



[Tonumepnsle Mmartepuanbl. [lmactMaccel (MOAMATUIICH, MOJUIPONUICH, TMOTUBUHIIXIOPU/,
MOJIUCTUPOJT, TOJUMETHIMETAKPHUIIAT, MOJUKAPOOHATHI, MOJIMATUICHTepedTaNaT). YTWIH3alus U
nepepaboTka MIacTuKa.

DnacTOMEpHI: HaTYpPAIbHBIA KaydyK, CAHTETHYECKUE KayuyKu (OyTaJMeHOBBIN, XJIOPOIPEHOBHIH,
M30IPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HarypanmpHBIE (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBbIC (BHCKO3a, AaleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Tonumepsl crnenuagabHOrO Ha3HaueHUs (Te(IIOH, KeBiap, 3JIEKTPOMPOBOASIINE MOJUMEPHI,
OuopazyiaraeMble TIOJIUMEPHI).

DKCHEepUMEHTAIbHBIE METOJAbl M3YyYEHMs] BEIIECTB W HMX INPEBPALICHUN: O3HAKOMIIEHHUE C
oOpa3lilaMd  TPUPOTHBIX H  HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, pEIICHUE
SKCIIEPUMEHTANIBHBIX 3a7a4u 1o TeMe «Pacrno3HaBaHue miacTMacc U BOJOKOHY.

Pacuérhrle 3amaun.

Haxoxnenune MonekymsipHOi (GOpMyIbl OpPraHMYECKOTO COSAMHEHHS IO MAaCCOBBIM JOJSM
DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXICHHE MOJEKYJISPHOW (HOPMYIbI OPraHUYECKOTO
coeMHEHUST 0 Macce (00BEMY) MPOAYKTOB CTOpaHMs, IO KOJIMYECTBY BellecTBa (Macce, 00BEMY)
OPOAYKTOB pEaKUUW W/MIM HCXOJHBIX BEIIECTB, YCTaHOBJIEHHE CTPYKTYpHOH  (OpMyIibl
OpPTaHMYECKOTO BEIIECTBA HAa OCHOBE €ro XHMHYECKUX CBOWCTB WJIH CIOCOOOB TONydYEHUS,
onpeJieJICHUE AOJIU BbIX0Ia IPOIYKTA PEaKLUUA OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanuzanmsi MeXnpenMETHBIX CBA3€H MNpU HM3yYEHUHM oOpraHudeckol xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 UCIOIh30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W TMOHITHIA,
MPUHATBHIX B OTACJIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1iue ecTecTBEHHO-HAy4HbIE TMOHSATHUS: SIBJICHHE, Hay4yHBIH (hakT, TUmores3a, TEOpHs, 3aKOH,
aHaJIN3, CUHTE3, KJaccupuKanus, Ha0IoAeH1e, U3MEPEHHE, IKCIIEPUMEHT, MOJIE/b, MOJICTUPOBAHUE.

®usuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA, DHEPreTUYECKHUM YPOBEHD,
BEIIECTBO, TENO, OOBEM, arperaTHOE€ COCTOSHUE BEIIeCTBA, (U3MUYECKUE BEIMYWHBI, CIMHHIIBI
U3MEpEHUs], CKOPOCTh, SJHEPT U, Macca.

buonorusi: kneTka, opraHu3M, 3KocHcTeMma, Ouocdepa, MeTabOIM3M, HACIEICTBEHHOCTb,
aBTOTPOGHBIN U reTepoTPOHBIN THII MUTAHU, OpokeHue, POTOCUHTES, AbIXaHUE, OCJIKH, YTICBOIHI,
JKUPBI, HYKJIEUHOBBIE KUCIIOTHI, (DEPMEHTEHI.

I'eorpacdus: mosne3Hble HCKOMAaeMble, TOILIUBO.

TexHonorusi: NUILIEBbIE MPOIYKTHl, OCHOBBI PALMOHAIBHOIO MHTAHUS, MOIOIIHME CPEICTBa,

MaTCpHraJIbl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.



11 KUIIACC

OBLIASI U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTtaB aTOMHBIX szep. XUMHUYECKMH 3ieMeHT. M3otonbl. CTpoeHHME 3JIEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIE UHCIIA. DHEPreTUUECKUE YPOBHU U MOAYPOBHU. ATOMHBIE OpOUTAIIH.
Knaccudukanuss XuMuueckux 371eMEeHTOB (s-, p-, d-, f-amemenTsi). Pacnipenenenne 3neKTpOHOB 1O
ATOMHBIM OpOuTansIM. DIEKTPOHHBIE KOH(MUTYpaIlli aTOMOB JJIEMEHTOB IEPBOTO—YETBEPTOTO
MEPUOZOB B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, DJJCKTPOHHBIE KOH(UTypariu HOHOB.
DJIEKTPOOTPUILIATETBLHOCTb.

[Tepuonuueckuii 3akoH U Ilepunoanueckast cucrema xuMmuueckux smemeHToB .M. Menneneena.
Cas13b nepuoanueckoro 3akona u Ilepuoandeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOpHEN CTpOEHUS AaTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XUMHUYECKHUX JJIIEMEHTOB U
o0pa3zyeMblX HUMH TPOCTBIX M CIOXKHBIX BEUIECTB [0 TpynmamM U T[epuojaM. 3HaueHue
nepuoanyeckoro 3akona J[.1. Menneneena.

XuMuueckass CBs3b. BuIbl XUMHYECKOM CBSI3U: KOBAJIEHTHAS, HWOHHAs, METaJUIMYECKasl.
MexaHu3Mbl 00pa30BaHMs KOBAJCHTHOM CBS3U: OOMEHHBIA M JOHOPHO-AaKLENTOPHBIA. DHEprus u
JuMHa cBsi3H. [1onspHOCTh, HAIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIECHTHOW CBA3U. KpaTHbIEe CBS3M.
Bonopoanas cBsizb. MexMONIEKyIIpHbIE B3aUMOICUCTBUS.

BasieHTHOCTb U BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOUM CTPYKTYPBI MOJIEKYJI C UX
TEOMETPHUYECKUM CTPOSHUEM (Ha IPUMEPE COSAMHEHHI SJIEMEHTOB BTOPOTO MEPUOJIA).

[IpeacraBnenne 0  KOMIUIEKCHBIX  coelMHEHMsX.  CoCTaB  KOMIUIEKCHOTO  HOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HaYyeHHEe KOMIUIEKCHBbIX  coequHeHuil. Ilonartue o
KOOPAMHALIMOHHON XHUMUHU.

BemectBa MOJIEKYJIIDHOIO M HEMOJIEKYJISIPHOIO CTpO€HUsA. THIIbI KPUCTALUIMYECKUX PELIETOK
(CTpYKTYp) ¥ CBOMCTBA BEIIIECTB.

[lonsitne o nucnepcHbIX cucremax. MctuHHbBIE pacTBOphL. [IpencraBieHne O KOJTOMAHBIX
pactBopax. CiocoObl BRIpRKCHHSI KOHIIGHTPAIIMA PACTBOPOB: MAaccoBasi JIOJIsl BEIIECTBA B PACTBOPE,
MOJISIpHAsi ~ KOHIeHTpauus. HacelllleHHble ¥ HEHaCBIILEHHBIE  PACTBOPBI, PACTBOPUMOCTD.
Kpucramnoruapats!.

Knaccudpukanus u HOMEHKIaTypa HEOPraHMYeCKHMX BelIeCTB. TpuBHANbHBIE Ha3BaHUS

OTACIBbHBIX HpeHCTaBHTeHGﬁ HCOPraHNYCCKUX BCIICCTB.



Knaccudukanmss XuMuUUeCKMX peakiuii B HEOPTraHWYECKONM M OPraHMYEeCKOW XWUMHU. 3aKOH
COXpaHEHHUsS MAacChl BEILECTB; 3aKOH COXPAHEHUsS M TMPEBpALICHUS HHEPrUU MPU XUMHUUYECKUX
peakiusix. TertoBsie 3pPeKThl XUMHUUECKUX peakuuid. TepMoxuMudeckue ypaBHEHUsI.

CKOpOCTh XMMHUYECKON peakiuu, €€ 3aBHCHUMOCTh OT Pa3Ju4HbIX (aKTOpoB. ['OMOreHHBIE U
reTeporeHHble peakuu. Katanus n karanus3aTopsl.

OOpatuMble ¥ HEOOpaTHUMBIC peakIMHU. XHUMHUYECKOoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO
paBHOBecHs. DakTOpbl, BIMSIOIIME Ha IIOJIO)KEHWE XMMHUYECKOIO pPAaBHOBECHSA: TEMIIEparypa,
JIaBJICHUE U KOHLEHTPALMU BEIECTB, y4acTBYOIMMX B peakuuu. [Ipuanun Jle [larense.

OnexTponautuueckas auccornuanus. CuiabHble U ci1aldble 3JeKTpoauThl. CTENneHb TUCCOLUAIUU.
Cpena BOIHBIX pPacTBOPOB: KHCIOTHAas, HEUTpaibHas, menodHas. Bomoponmubli mokaszarens (pH)
pactBopa. ['maponus coneil. Peakuuu nonnoro oOMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu. CrteneHb  okucieHus.  Okuciaurens U
BOCCTaHOBUTENb. lIpomecchl OKWCIEHUS W BOCCTAHOBIEHHsA. BaXHeHIMe OKUCIUTENIH W
BOCCTAaHOBUTENIN. METO/ 3JIEKTPOHHOTO OasiaHca. DJIEKTPOIU3 PACTBOPOB U PACIJIABOB BELIECTB.

OKCIepUMEHTAJIBHBIE METO/bI U3YUYEHHS BELIECTB M MX NPEBPALLEHUN: Pa3I0KEHUE EPOKCUAA
BOJIOPO/Ia B PHUCYTCTBUM KaTaau3aropa, MOJEIN KPUCTAUINYECKUX PEHIETOK, MPOBEICHNE PEaKIUi
MOHHOTO OOMEHa, OIpeleleHHE CpPelbl PaCTBOPOB C MOMOIIBIO WHAMKATOPOB, M3yUEHHUE BIUSHUS
pa3MyHbIX (PAKTOPOB Ha CKOPOCTh XUMHUUECKOM PEaKIIUU U MOJIOKEHNE XMMUYECKOTO PaBHOBECHSI.

Heopranuveckast xumus.

[Tonoxxenne HemetraiyioB B Ilepuoguueckoil cucreme xumudeckux snemeHToB [[.M. Menneneera
U 0COOEHHOCTH CTPOEHHS UX aTOMOB. DHU3nYecKre CBOICTBA HEMETAIIOB. AJUIOTPONHUS HEMETAIIOB
(Ha mpuMepe Kuciaoposa, cepsl, hocdopa u yriaepoza).

Bomopon. Ilomyuenwe, ¢u3nyeckne M XUMHUYECKHE CBOWCTBA: pPEAKLUUU C METAUIaMH U
HEMETaJUIAMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ Mapuapl. TOIUIIMBHBIE 3JIEMEHTHI.

I"anorensl. Haxoxaenue B npupoze, croco0b! Moiy4eHus, Gusndeckue U XMMHU4eCKHe CBONCTBRA.
I"anorenoBooposl. BaxkHeilime KuciopoicoaepxKaiiie coeAMHeHus rajiorenoB. JlaboparopHsie u
IPOMBIIIJICHHBIE CIIOCOOBI MTOTyYeHHsI raJIoreHOB. [[puMeHeHne raloreHoB U MX COeAMHEHUI.

Kucnopon, o3oH. JlaGopatopHble U MPOMBIIIJIEHHBIE CIOCOOBI TMOMYYEHHs] KHCIOPOJa.
®usnyecKkue 1 XUMHUYECKUE CBOMCTBA U IPUMEHEHUE KUCIIOPOJAa U 030HA. OKCUIBI U TEPOKCUIBI.

Cepa. HaxoxaeHue B IpHUpOJE, CIIOCOOBI MONyueHHs, (PU3NUYECKUE U XUMHUYECKHE CBOWCTBA.
CepoBogopon, cynmbduabl. Oxcun ceprui(IV), okcua cepbi(VI). CepHucras u cepHas KUCIOTHI U UX

cosm. OcOOCHHOCTH CBOMCTB CEpHOM KHUCIIOTHI. [I[puMeHeHne ceprl U €€ coeTMHEHUH.



A3zor. HaxoxaeHue B mpupojie, CocOObl MONyYeHHs, (PU3NUECKHE U XMMHYECKHE CBOMCTBA.
AmmMmuak, HUTpubl. OKCHIBI a30Ta. A30THCTast U a30THASI KUCIOTHI U UX conr. OCOOCHHOCTH CBOHCTB
a30THOU KUcHOoTH. [I[puMeHeHne a30Ta 1 ero CoeIMHEeHUN. A30THBIE YA00pEHUSI.

®docdop. Haxoxxnenue B npupojie, CrocoObl MoaydeHus!, Pu3ndeckrne 1 XMMUUECKHE CBOMCTRBA.
®dochunsr u dpochun. Oxcuasl pochopa, dhochopras kucmora u e€ conu. [Ipumenenne docdopa u
ero coenuHeHnid. ocdopHblie y100peHus.

Yrineposa, HaX0XACHUE B MpUpoJe. AJUIOTponHble Mogudukanuu. Ou3ndeckne U XUMUIECKUE
CBOMCTBA MPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Oxcun yraepona(ll), okcun yraepona(IV),
yroibHasE KHUCIOTa MU €€ Codu. AKTUBUPOBAHHBIM yroib, anacopbuus. Dynnepensl, rpades,
yTIepoaHble HAHOTPYOKHu. [IpuMeHEeHHe MPOCThIX BEIIECTB, OOPAa30BAHHBIX YTIEPOJAOM, H €ro
COEIMHEHUM.

Kpemuwnii. Haxoxxnenue B mpupoie, CrocoObl oydeHus!, (u3ndeckue 1 XMMUISCKIE CBOMCTRA.
Oxkcuna kpemuusi(IV), kpemHHEBass KUCIIOTa, CHUIMKATHI. [I[puMeHEHHE KPEeMHHUS U €ro COCAMHCHHH.
CrekJ10, ero noxyyeHue, BUAbl CTEKIIA.

[Tonoxenne metauioB B Ilepuoanyeckoil cucreMe XMMHUYECKHX 3JIeMEHTOB. OcoOeHHOCTH
CTPOCHHMSI DJEKTPOHHBIX O0O0JIOYEK aTOMOB MeTayuioB. OOmme Quznueckue CBOWCTBA METAJIIOB.
[Ipumenenue meTaiioB B ObITy U TexHUKE. CIIJIaBbl METAIIJIOB.

DNEKTPOXUMHUYECKHIA P HampshDKeHH MeTamuioB. OOmme crmocoObl MOTyYeHUsT METallIOB:
TUAPOMETAJUTYPIHsl, MUPOMETAILTYPrus, 3JIeKTpoMeTauTyprusi. lloHsTHE O KOpPpO3UM METaJIOB.
CrocoObI 3aUTHI OT KOPPO3UH.

OO6mrast xapaktepuctuka wMeTamuioB [A-rpynmbel  [leprognyeckoid CHCTEMBl  XHUMHYECKHX
sneMeHTOB. HaTpuit u kanmii: moiydeHue, (uU3MyYecKHMe M XUMHUYECKHE CBOMCTBA, NMPHUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUH.

O6mrast xapakrtepuctuka wmetawioB [IA-rpynmber  [lepuonnyueckoid CHUCTEMBI  XHMHYECKHX
3JEMEHTOB. MarHuii M KaJblWi: MONy4YeHue, (Pu3ndeckrue W XHMUUYECKHE CBOWCTBA, MPUMEHEHHUE
MPOCTHIX BEIIECTB U X coennHeHui. JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEHUS.

AMIOMUHUHN: TONy4YeHHe, (PU3NYECKUEe W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE MPOCTOTO
BEIIECTBA W €ro CcoeAuHEeHWil. AMQOTEpHbIE CBOMCTBA OKCHJAa € THIAPOKCHAA ATIOMHHHS,
TUIPOKCOKOMILIIEKCHI aJTFOMUHUS.

OOmrast xapakTepuCcTHUKa MeTaoB 1nModounslx noarpynn (b-rpymm) Ilepuoauueckoii cucTeMsl
XUMHUYECKUX AJIIEMEHTOB.

®u3nyYeckue W XUMHUYECKHE CBOMCTBA XpomMa M €ro coeauHeHuil. OKCHABI U THUIPOKCHbI
xpoma(Il), xpoma(Ill) m xpoma(VI). XpomaTel M JUXpOMaThl, MX OKHCIUTEIHHBIC CBOWCTBA.

[Tonyuyenue u npuMeHeHne Xpoma.



du3nyeckrue U XUMUYECKHE CBOMCTBA MapraHila U €ro coeAuHeHuil. Baxuenime coeqnHeHUs
mapranna(ll), wmapranna(IV), wmapranna(VI) wu wmapranna(VII). Ilepmanranar kamus, e€ro
OKHCIIUTEBHBIE CBOMCTBA.

Du3NYeCKNe U XUMUYECKHE CBOMCTBA Xkeje3a U ero coenuHeHu. OKCUIbl, TUAPOKCUIBI U COTTU
xene3a(ll) u xeneza(Ill). [lomydyenne u mpuMeHEHHE Kejle3a U €ro CIIJIaBOB.

DuU3NYECKUE U XUMUYECKHE CBOMCTBA MeU U €€ coeauHeHuil. [loyyenne u npuMeHeHne meau
U €€ COCIMHECHU M.

[uuk: momydyeHue, GuU3NUECKHe U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE CBOWCTBA OKCHIA H
TUAPOKCHUIA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [[puMeHeHre NUHKa U €ro COEIMHEHUM.

DKCIepUMEHTAIbHBIE METOJbI W3YYCHUS BEIIECTB M WX MPEBpAIICHHUI: W3ydeHHE OOpa3IoB
HEMETAIUIOB, TopeHue cepbl, Qocdopa, xkeme3a, MarHus B KUCIOPOAE, HM3YyUYEHUE KOJUICKIUU
«Metaipl U CIUIaBbD», B3aUMOJEUCTBUE IIEJIOYHBIX M IIEIOYHO3EMEIBHBIX METAUIOB C BOAOU
(BO3MOXKHO HCIIOJIb30BAHHE BHUIEOMATEpUAIOB), B3aUMOJACHCTBHE IMHKAa M JKejle3a C pacTBOpaMu
KHCIIOT M IIeJIoYel, KaueCTBEHHbIE PEaKIMM HAa HEOPraHWYECKHE AaHUOHBI, KaTHUOH BOJOPOJA U
KaTHOHBl METAJIJIOB, B3aUMOJICHCTBUE THIPOKCUAOB ATIOMUHMS U IIMHKA C PACTBOPAMH KHUCJIOT U
HIeJI0Y€eH, PEeIIeHNE SKCIEPUMEHTAIBHBIX 3a7ad 1o TeMaM «lamoreHb», «Cepa U €€ coequHEHUs»,
«A30T u ¢dochop M uX coeauHEHHs», «MeTabl INIaBHBIX MOATPYM», «MeTamibl MOOOYHBIX
MOATPYTIID.

XUMUA U KU3Hb.

Ponp xuMuum B oOecrneueHUM YCTOMYMBOIO pa3BUTUSA uenoBedecTBa. lloHATHE O HAyYHBIX
METO/JAaX MO3HAaHMUS U METOJOJOTMH HAay4yHOro HuccienoBaHus. HayuyHbple NMpUHLMNBI OpraHU3alnU
XUMHUYECKOTO TPOU3BOJACTBA. [IpOMBINIICHHBIE CIIOCOOBI TONYYEHUs BaXKHEWIIUX BeHIECTB (Ha
npuMepe TMPOW3BOJACTBA aMMHAaKa, CEPHOM KHUCIOTHI, MeTaHona). [IpoMbINUIIEHHBIE CTOCOOBI
MOJIyYEHUsI METAJUIOB M CIUIaBOB. XHMHYECKOE 3arpsA3HEHHE OKpYXKaroUledl Ccpenbl U €ro
nocneacTus. Ponb XxuMun B o0ecrieueHuu SHEpreTuyeckoil 6€30MacHOCTH.

Xumuss H  300poBbe uenoBeKa. JlekapcrBeHHble cpencrsa. IIpaBuna  ucnosib3oBaHUs
JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUU METULIUHBI.

XuMUsl TIMIIUA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBble 100aBku. Ponb XumMuum B obecrnieueHUU
[THIIEBON OE30IIaCHOCTH.

Kocmernueckne u mapdromepnbie cpeactBa. beitoBas xumus. [lpaBunma 6e3omacHOro
WCIIOJIb30BaHUs TIPETapaToB OBITOBOM XMMUH B IIOBCEAHEBHON KHU3HHU.

XUMHS B CTPOUTEIHCTBE: BAXKHEHUININE CTPOUTEIIbHBIC MAaTEPHAIIBI (IIEMEHT, OCTOH).

XUMHS B CEIBCKOM X03siiicTBe. OpraHnuecKre 1 MUHEPAIbHBIC YI00pECHMS.



CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepaMuka. Marepuaibl s
AIIEKTPOHUKHU. HaHoTeXHOIOTHY.

Pacuérnpie 3amaumn.

Pacuérbl: Maccel BemecTBa Ui 00bEMa ra30B O U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe WU
00bEéMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MAcChl (00BbEMa, KOJMYECTBA BEIIECTBA)
MPOJYKTOB PEAKIINH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH, MacChl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOIYKTa PEaKIINH, €CIIM OJHO M3 BEIIECTB JAHO B BHJIC PACTBOpA C ONPeAENEHHON MacCOBOM noreit
pPacTBOPEHHOTO BEIIECTBA, MAaCCOBOI JI0JIM U MOJIIPHOM KOHLIEHTPALIUK BEUIECTBA B PACTBOPE, JOJH

BbIXOJa MPOAYKTa pCaKIuu OT TCOPETHIYCCKHU BO3MOXKHOTI'O.

MexnpeaMeTHbIe CBSI3H.

Peanuzarust MEXNpeIMETHBIX CBA3€H NMPU H3YYCHHH OOIed M HeOpraHndeckKod Xumuu B 11
KJIacce OCYILIECTBISIETCS Yepe3 HCIIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak H
HOHSITUN, IPUHATHIX B OTJEIbHBIX PEAMETAX €CTECTBEHHO-HAY4YHOI'O IIUKJIA.

OO01iue ecTecTBEHHO-HAay4HbIE TMOHSATHUS: SIBJICHHUE, Hay4YHBIH (hakT, TUmores3a, TEOpHs, 3aKOH,
aHaJIU3, CUHTE3, KiIaccu(uKamus, NepuoJuIHOCThb, HaOII0IeHHEe, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIb,
MOJIEJTUPOBAHUE.

®duszuka: Marepusi, MUKpOMHUpP, MaKpOMHp, aTOM, 3JIEKTPOH, NPOTOH, HEUTPOH, UOH, U30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJA, SHEPreTUYECKHil YpOBEHb, BEIIECTBO, TeJO, OO0BEM, arperaTHoe
COCTOSTHUE BEUIeCTBa, HJACaJIbHBIA ra3, (pU3NUYECKHe BEIMYUHBI, €IUHUIBI MU3MEPEHHUS, CKOPOCTb,
JHEPrus, Macca.

Buonorus: xinerka, opranusm, 3KocucTeMa, ouocgepa, MeTabosn3M, MakKpo- ¥ MUKPOIJIEMEHTHI,
OeNKH, KHUPbI, yIIeBOJbl, HYKICUHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U
MOTOK SHEPTUU B SKOCHCTEMAX.

['eorpadus: MuHepabl, TOPHbIE TOPOIBI, TOJIE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHosorua: XuMmMu4eckas IPOMBIIUIEHHOCTb, METAJUIypPIUs, CTPOUTENIBHBIE MaTepHalbl,
CEJIbCKOXO3SMCTBEHHOE  MPOM3BOJACTBO,  MHUIIEBash  MPOMBIIIIEHHOCTh,  (apMarneBTH4ecKas
IPOMBIIIIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKUX MpPenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX

MaTCpHuaJIOB, SJICKTPOHHAA MPOMBIIIJIICHHOCTH, HAHOTCXHOJIOTHH.



INDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOTPAMMLBI 110 XMMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJIAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTyp€ JMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeaMeTa «XHMHS» Ha YPOBHE CpPEIHEro oOImero oopa3oBaHUs BBIJICICHBI
CJICYIONINE COCTABJISIONINE: OCO3ZHAHUE OOYYAOIIMMUCS POCCHICKON TpaXKIaHCKOW HMIEHTUYHOCTH,
TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSATEIBHOCTH U CAMOONPEENCHHIO; HaJIUYue MOTHBALUU K
00y4YeHHIO; TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIUXCsl PyKOBOJCTBOBATHCS MPUHATHIMUA B OOILIECTBE
IpaBWJIaMd ¥ HOPMaMM IIOBEACHMs; HAJIUYME IPABOCO3HAHUS, DSKOJOTMYECKOW KYJIbTYpBHI;
CHOCOOHOCTh CTaBUTh LIE€IH U CTPOUTH JKU3HEHHBIC IIJIaHBI.

JInuHOCTHBIE PE3yNbTaThl OCBOCHMSI MpeaMeTa « XUMUsD OTPaKaroT C(POPMUPOBAHHOCTh OIBITA
[IO3HABATENILHOM M  TNPAKTHYECKOW JEATENbHOCTH OO0YyYalomuXcs B IPOLECCe  peau3aliu
00pa30BaTeNbHON AEATEIbHOCTH.

JInuHOCTHBIE PE3ynbTaThl OCBOCHMSI MpeaMeTa « XUMHsD OTPaKaroT C(POPMUPOBAHHOCTh OIbITA
[IO3HABATEIBHOM M INPAKTHYECKOW JEeATENbHOCTH OO0ydYaloluXcs B IpOLEcce pealu3aluu
00pa3oBaTeNbHON AEATEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpamaaHCKOro BOCIMTAHUS:

OCO3HaHMs OOYYAIOUIMMUCA CBOMX KOHCTUTYLHOHHBIX INpaB M OOS3aHHOCTEH, YBAXKECHMS K
3aKOHY U NPaBOIOPAAKY;

IIPEICTABICHMSI O COLMAIbHBIX HOPMaxX U MPaBUIaX MEXJINYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOM JEATENbHOCTH NpPU CO3JAaHUU Y4YEOHBIX IPOEKTOB,
peleHNH y4eOHbIX U M03HABaTEIbHbBIX 33/]a4, BHIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMAaTh MOTHBBI, HAMEPEHHUS, JOTMKY U apryMEHTBl JAPYTuX NpH
aHaJM3e Pa3IMYHBIX BUJIOB YUEOHOH eATETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOLIEHUS K KICTOPUYECKOMY Y HAyYHOMY HACJIEMIO OTEUECTBEHHON XUMMUU;

YB@)KEHUS K IPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUIIOKEHUS XUMHH,
OCO3HAHMSI TOTO, YTO JAHHBIE HAYKH €CThb pEe3yJbTaT JUINTENbHBIX HAOIIOACHUH, KPOIOTIMBBIX
AKCIEPUMEHTAIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPYAA YUYEHBIX U IPAKTHKOB;

MHTEpeCca U MO3HABATENbHBIX MOTUBOB B IOJYYEHHU U NOCIEIYIOIEM aHaIu3e MH(OpMaLu o
NEPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:



HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAallUW, CBSI3aHHBICE C XHUMHYCCKUMHU SIBJICHHUSMH, U TMPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICH HA MOPATLHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHMBaTh CBOE TMOBEJEHHE M TIOCTYNKHM CBOMX TOBapuIled C MO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIIECTBHI MOCTYIIKOB;

4) popmMupoBaHHs KYyJIbTYPHI 310POBb:

MOHUMAHUS IIEHHOCTEH 3I0pOBOTO U 0e30macHOro obOpasza JKU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUECKOMY U ICUXUYECKOMY 3]I0POBBIO;

coOJroIeHHsI paBJI 0€301MTaCHOTO OOpaIleHUsI ¢ BEIIECTBAMH B OBITY, MOBCETHEBHOM KU3HH, B
TPYAOBOH AEATEIbHOCTH;

MOHUMAHUS [IEHHOCTH TMPAaBWJI MHAWBHUIYATLHOTO U KOJUICKTHBHOTO 0€30I11aCHOTO MOBEICHUS B
CUTYaLUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIOJIEH;

OCO3HaHHUS TIOCJIEJICTBUNH W HENPUSATHS BPEAHBIX MNPUBBIUEK (YMOTpeOJIEHUs aJKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEJOBATEIbCKOW  JI€ATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX JESITEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEUICHUH MPAKTHUUYECKUX 3a7a4 COIMATbHON HAMpaBICHHOCTH
(B pamMKax CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HU3YUYEHHUIO NMpodeccuil pa3InyHOro pojaa, B TOM YHCIE Ha OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HaHUH 0 XUMHH;

YBaXCHHSI K TPYY, JIOJSM TPyAa U pe3yJabTaTaM TPYI0BOU JAeSTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBHIYalbHON TpaeKTOpUH oOpa3oBaHUs, Oymymiei
npodeccun U peaqu3aldd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4E€TOM JMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKH IIeJIeCO00Pa3HOr0 OTHONICHHUS K MPUPOJIE KaK UCTOYHUKY CYIIIECTBOBAHUS KH3HU
Ha 3eMie;

MOHUMAaHMs TJIO00AJBHOIO XapakTepa 3KOJOTHYECKHX TMpoOjeM, BIUSHUSA SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE NTPUPOJAHOMN U COLIMATIBHOM CPEBL,;

OCO3HAaHUS HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTIKEHUN XWUMHUU IJI PEIICHUS BOIPOCOB

PaILMOHATILHOTO MPUPOAOIOIB30BAHNUS;



AKTUBHOT'O HENPUATUS AEHCTBUH, MPUHOCIIIMX BpPEIl OKPYKAIOLIECH TPUPOIHON cpele, YMEHUS
MPOTHO3UPOBATh HEOJIATONMPUATHBIE YKOJOTHYECKHE TMOCIEACTBHUS MPEINPUHIUMACMbIX JCUCTBUA U
npeaoTBpanaTh ux;

HaJu4usl Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUIEHUS, HKOJIOTUYECKOM KyJIbTYpbI, OIbITA
JIEATEIbHOCTH  JKOJOTMYECKOM  HANPABIEHHOCTH, yMEHUS  pPYKOBOACTBOBAaTbCA HMMHU B
MO3HABATEILHON, KOMMYHUKATUBHON M COIIMAIILHON MpaKTHUKE, CIIOCOOHOCTH M YMEHHUsS aKTHBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN
MPaKTUKU;

MOHUMAHUS ClHenu(DUKH XUMUU KaK HayKd, OCO3HaHus e€ pomu B  (QoOpMHUPOBAHUU
PaALMOHATILHOTO HAYYHOT'O MBIIIJICHHS], CO3ITaHUH LIEIOCTHOTO MIPEJICTABICHHS 00 OKpPYKAIOIIeM MHUpE
KaK O €IUHCTBE MNPHUPOABI U YEJIOBEKA, B IMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEW M PELICHHUH
po0JIeM COXPaHEHUS MIPUPOJTHOTO PABHOBECHSI;

yOSKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHU JJIi COBPEMEHHOW IUBWIM3AIMU: B €€
TYMaHUCTUYECKON HANpPaBJICHHOCTH W BaXXHOW pOJIM B CO3JIaHUM HOBOM 0a3pl MaTepuaibHOMU
KyJbTYpbl, B PEUICHUH TJI00aJbHBIX MPOOJEM YCTOMYMBOIO pPa3BUTHsI YEJOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, MUIIEBON M IKOJIOTUYECKON OE30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, O0ECTICUCHUN
YCIIOBUH YCIIEIITHOTO TPYAA U SKOJIOTHUECKHA KOM(MOPTHOH KU3HH KAXKIOTO YiIeHa O0IIeCTBa;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: TOHUMAHHUS CYIIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX
B E€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh IIOJyyaeMble 3HAHMS JUIsl aHaiuu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOLIET0 MUpa W MPOUCXOIANINX B HEM H3MEHEHWI, YMEHHsS AeNaTh
000CHOBaHHBIE 3aKITIOYCHHS HA OCHOBE HayYHBIX (DAKTOB M MMEIOIIUXCS TaHHBIX C IENIbI0 MOTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BATh XMUMHMUYECKHE 3HAHUSA ISl pElleHUs MpoOJieM B
peaIbHBIX KU3HEHHBIX CUTYyaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEIbCKON NeATEIbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO M CaMOOOpPa30BaHUIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH MO0 XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B pa3IMyHbIX cepax npohecCHOHaTbHON AeITEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI



MeTtanpeaMeTHble pe3ynbTaTbl OCBOCHUS MPOrPaMMBbl [0 XUMHUHU Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHUs BKIIOYAIOT:

3HaYUMBIC N (HOPMHPOBAHUS  MHPOBO33PEHUS  OOYYAIOUIMXCA  MEKIUCIUILIMHAPHBIC
(MeXnpeIMeTHbIE) OOIIeHAyYHbIE MOHSATHUS, OTPAXKAIOUIUe LEIOCTHOCTh HAyYHOW KapTUHBI MUpPA U
cnenuuKy METOJOB IO3HAHMS, HCIONb3YEeMbIX B ECTECTBEHHBIX HayKax (Marepusi, BEIIECTBO,
DHEprus, sBIICHUE, MPOIIECC, CHCTeMa, HAYyYHBIN (haKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TeopHusi, UCCIIeIOBaHNE, HAOIIOICHIE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHC);

YHUBEpCaJbHble y4yeOHble AecTBUs (MO3HaBaTeNbHbIE, KOMMYHUKATHBHBIC, PErYJSTUBHBIE),
obOecneunBaromue (GopmupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH U COLIMAIBHOM KOMIIETEHIIUU
00y4aromuxcs;

CIIOCOOHOCTH 00y4Jarmuxcs HCII0JIb30BaTh OCBOCHHBIE MEXAUCIUTIITUHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpPCAIbHbIEC yUeOHbIE IEHCTBUS B MTO3HABATEIBHON U COIMANIBHOMN
MPaKTHKE.

MertanpeaMeTHbple  pe3yNbTaThl  OTPAXKAIOT  OBJIAJCHUE  yYHUBEPCATbHBIMU  YYCOHBIMHU
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHUCTBUSMU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS

1) 6a3oBble JJOrnYecKue AeHCTBUSI:

CaMOCTOSITENTLHO  (hOpMyNIHpOBaTH M aKTyaJIM3WpPOBaTh MpoOOJIeMy, paccMaTpuBaTh €
BCECTOPOHHE;

OTIpEICTIATH 1IeNIN ACSITeIbHOCTH, 3ajjaBasi mapaMeTpbl U KPUTEPUU UX JOCTUKEHUS, COOTHOCHUTD
Pe3yNbTaThl IEATENHHOCTH C MOCTABICHHBIMH LIETISIMU;

WCIIO0JIb30BaTh MPU OCBOCHUH 3HAHUM MPUEMBI JIOTHUECKOTO MBIIIJICHUS: BbIICIATh XapaKTEPHbIE
NPU3HAKU TOHSATUN M YCTAaHABIMBATh MX B3aUMOCBSI3b, UCIOJIB30BAaTh COOTBETCTBYIOLIUE IMOHSATHUS
JUTsl OOBSICHEHUS OT/IEIbHBIX (DAKTOB U SBJICHUM;

BbIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKALIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUYNHHO-CIICJICTBEHHBIE CBA3U MEXKIAY N3YyUYaeMbIMU SIBICHUSMH;

CTPOUTH JIOTUYECKUE pPacCy>KIeHUs (MHIYKTUBHBIC, NIEyKTUBHBIC, IO AHAJIOTUHU), BBISBIISTH
3aKOHOMEPHOCTH M TPOTUBOPEUHS B PACCMATPUBAEMBIX SBIIEHUAX, (OPMYIUPOBATH BHIBOABI U
3aKIJIIOUEHUS;

MPUMEHSITH B MPOIIECCE MO3HAHUS HCIIOIh3yEeMbIE B XUMUU CUMBOJMYECKHE (3HAKOBBIC) MOJICIH,
peoOpa3oBEIBATh MOACIBHBIC TIPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOII) PJIEMEHTa, XUMUYECKas
dopMyna, ypaBHEHHE XHUMHUYECKOM peakUuu — TMPU PEHIeHHH Y4eOHBIX II03HABaTEeNbHBIX U
IPAKTUYECKUX 3a7ay, TNPUMEHSATh Ha3BaHHbIE MOJEIbHbIC MPEACTAaBICHUS [UISl  BBISBICHUS

XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMUYECKUX PEaKIUH.



2) 0a30BbIe HCCIEN0BATEAbCKHE TeHCTBUSI:

BJIaACTb OCHOBAMU MCTOJ0B HAYUYHOI'O MMO3HAHUA BCIICCTB U XUMHUYCCKUX peaKqu/'I;

(bOpMyJII/IpOBaTB OEJIM U 3aga4i UCCICA0BAaHHUA, UCIIOJIb30BATh IIOCTABJICHHBIC U CAMOCTOATCIBHO
c(hOopMyJIMPOBaHHBIE BOMPOCHl B KAU€CTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI A (POPMHUPOBAHUS
TUIOTE3bI IO MPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHHUIA;

BJIaACTH HaBbIKaMH CaMOCTOATECIIBHOT'O IJIaHUPOBAHUSA u IMPOBCACHU A YUCHUYCCKUX
OKCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHHUS HAOIIOJaTh 3a XOJOM IMPOIEeCCa, CaMOCTOSTEIIBEHO
IPOTHO3UPOBATh €ro pe3yibTar, (opMmynaupoBaTb OOOOUIEHHSI ¥  BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH pE3YyJbTaTOB MCCIEIOBAaHUS, COCTaBIATH OOOCHOBAHHBIM OTUET O MPOJAETaHHOU
pabore;

NpUOOpeTaTh OMBIT YYCHUYECKOH MCCIIEOBATEIBCKON U MPOEKTHON NESATEIbHOCTH, MPOSIBIATH
CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIBHOMY MOMCKY METOJIOB PELICHUS MPaKTUYEeCKUX 3ajad,
MPUMEHEHHUIO Pa3IMYHbIX METOOB IMO3HAHUS.

3) padorta ¢ nngopManmeii:

OPHEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHHMKAX HH(POpPMALUU (HAYyYHO-TIOMYJSpHAs JUTEpaTypa
XUMHYECKOTO COZAepXaHHUs, CIOpaBOYHbIE MocoOusi, pecypchl HHTepHeTa), aHaIM3UpOBaThH
MH(OPMALIMIO Pa3INYHBIX BUJOB U (POPM IpE/CTaBICHUS, KPUTUYECKU OLCHUBATh €€ TOCTOBEPHOCTh
Y HEIIPOTUBOPEYUBOCTE;

(bopMyIHpOBATH 3aMPOCHl U IPUMEHSTH pa3IMYHbIE METO/IbI P MOMCKE M 0TOOpe MH(pOpMaIuy,
HEOOXOIUMOM ISl BHITOTHEHUS YUEOHBIX 3a/1a4 ONPeeIEHHOTO THIIA;

MpUOOpEeTaTh OMBIT HCIOJB30BaHUS HMH(DOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
PA3INYHBIX ITOUCKOBBIX CUCTCM;

CaMOCTOSITENIHO BBIOMpATh ONTUMAIBHYIO (QOpMY TpeAcTaBiIeHUs HHPopMaLuu (CXEMBbI,
rpaduKH, TuarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KaueCTBE CpPEACTBa IpU paboTe ¢ XUMUYECKOW MHpopMaruei:
OPUMEHATh MEXIpeaMeTHble ((pu3nueckue ¥ MaTeMaTHUeCKHWe) 3HAKW M CHMBOJIBI, (OPMYIIHI,

ab0peBUaTypbl, HOMEHKIIATYPY; UCIIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISATHOCTH.

KoMMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:
3aJ1aBaTh BOMPOCHI [0 CYIIECTBY 00CYKIa€MO TEMbI B XOI€ IUaiora U/UiH JUCKYCCHUH,
BBICKA3bIBaTh UieU, GOPMYIIUPOBATH CBOU MPEIOKEHUSI OTHOCUTEIBHO BBITIOTHEHUS MTPEITI0KEHHOM

3aJa4K;



BBICTYyNaTh C NPE3CHTALMEN pEe3yJbTaTOB II03HABATEIBHOW JEATENBHOCTH, IOJYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIIOJHEHUM XMMHUYECKOTO HKCIEPUMEHTA,
NPaKTUYECKOH pabOThI MO HCCIEAOBAHHIO CBOWCTB HM3YyYaeMbIX BEILECTB, peaM3aluu y4eOHOTO
npoekTa, U (QOpMYyIUpPOBaTh BHIBOJABI MO pe3yJbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN IMYyTEM

COTJIACOBAHUS MO3HIINI B X071 00CYKICHHsI 1 OOMEHA MHEHUSIMH.

PeryasiTuBHble yHHBepcaibHble yUeOHbIE 1eliCTBHS:

CaMOCTOSITENIbHO IJIAHUPOBaTh M OCYLIECTBISATH CBOIO IIO3HABATEIbHYIO JESATEIBHOCTD,
ompezenss e€¢ MeTd W 3aJayd, KOHTPOJUPOBATH M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
HpGI[JIaFaeMBII\/'I AJIrOPpUTM I[GI’ICTBHIE IpU BBIITOJIHCHHUN y‘IGGHBIX U HCCICOAOBATCIBCKUX 3aaad,
BBIOMpaTh Hanbosee >(HPEKTUBHBIA CIMOCOO WX PEIICHHsS] ¢ y4ETOM TOJYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX M XMUMHYECKHX PEaKIUAX; OCYIIECTBISATh CaMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE

caMoOaHaJin3a 1 CaMOOILICHKM.

HPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3yabTaThl OCBOECHUS MPOTrpaMMbl MO0 XUMHUU Ha yriayOlIEHHOM ypOBHE Ha ypOBHE
cpeaHero oOmero o0pa3oBaHMs BKJIIOYAIOT CHEHU(PHUECKUE i Yy4eOHOro mpeaMera «XHUMHUs)
Hay4HbIC 3HAHUSA, YMEHUS U CIIOCOOBI IEHCTBHI 10 OCBOCHHUIO, HHTEPIPETALNU U MPEOOPa30BAHHIO
3HAHWM, BUJIBI JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U NPUMEHEHUIO 3HAHWW B Pa3JIMYHBIX
y4eOHBIX CHUTyalusiX, a TakKe B pealbHBbIX >KU3HEHHBIX CUTYallUsSX, CBS3aHHBIX C XuMueu. B

mporpamMme 1o XuMum NpeIMETHBIC PE3YJIbTAThI IPCACTABJICHBI 11O rogaM U3y4YCHH.

10 KJIACC

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca «OpraHudeckast XUMUSD) OTPaXKaroT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUN: O MECTE M 3HAYCHHWU OPTaHMYECKONH XWMHUU B CUCTEME
€CTCCTBCHHBIX HayK nu eé pOJ'II/I B O6€CH€‘I€HI/II/I YCTOI\/'I‘-II/IBOFO paBBI/ITI/I}I YeJIOBCUYECTBA B peH_IeHI/II/I
po0JIeM HIKOJIOTMYSCKOH, SHEPreTHYCCKOW M MHUIICBOW O€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI,
CO3JaHMHM HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHUKOB JHEPrUH, B OOCCIICUCHUH PAMMOHAIBHOIO
IPUPOONOIB30BaHUSA, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOIIEH KyJbTypbl YElIOBEKa, a TaKxkKe
IKOJIOTHYECKHA 00OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpeie;

BJIQJICHUE CHCTEMOM XMMHUYCCKHUX 3HAHHM, KOTOpas BKJIIOYACT: OCHOBOIOJIATAONIUE MOHATHSI —
XUMUYECKHIA 3JIEMEHT, aTOM, SIPO M 3JIEKTpOHHas 000j04YKa atroma, s-, p-, d-aTOMHBIE OpOWTaNH,

OCHOBHOE M BO30YXIEHHOE COCTOSIHUS aTOMa, THOPUIAN3AIUs aTOMHBIX OpOUTalleld, MOH, MOJIEKYJIa,



BAJICHTHOCTbh, JJIEKTPOOTPULIATENIHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKas CBS3b, MOJIb, MOJISIPHAS
Macca, MOJSIpHBIA OOBEM, YIIepOIHBIA CKeleT, (PYyHKIHOHAJIbHAS TPYNIa, PaguKal, CTPYKTYpHbIC
dopmybl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJIETHBIC), U30MEpUsl CTPYKTYpHast M MPOCTPAHCTBEHHAS
(reomeTpuueckasi, ONTHYECKas), H30MEpbl, TOMOJOTMYECKUH pPsAA, TOMOJIOTH, YTIJIEBOJOPO/BI,
KHCIIOPOJI- U a30TCOJIepKalllie OPraHUYECKUE COEIMHEHMS, MOHOMED, TOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS; TEOPUHU, 3aKOHBI (nmepuoaudeckuil 3akoH [[. M. Mengeneesa,
TEOpUsl CTPOEHUsl opraHudeckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUs MacChl BEILECTB,
3aKOH COXpaHEHUS W TMPEBPALEHUS HSHEPruu MpPH XUMUYECKUX PEAKIHsIX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHHM, MHPOBO33PEHUECKHE 3HAHUSA, JIEKANME B OCHOBE ITOHUMAaHUSA
IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJIICHUH; MPEACTABICHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEpMOJAMHAMUYECKMX M KHHETUYECKMX 3aKOHOMEPHOCTSIX HX IMPOTEKAHHS, O B3aUMHOM
BJIMSHUM aTOMOB M TpPyNI aTOMOB B MOJEKyJlaxX (MHIYKTUBHBIM U Me30MEpHBIH 3(PQEKTHI,
opuentantel | m Il poma); dakromormyeckne CBEACHUS O CBOWCTBaX, COCTAaBE, IMOJIYYECHUU H
0€30I1aCHOM  HCIIOJIb30BAaHUM BAXHEWIIMX OPTaHMYECKUX BEUIECTB B OBITY W MPAKTHYECKOM
JeSITeIbHOCTH YeJIOBEKa, OOLIMX HAayYHBIX MPHUHLUIAX XUMHUYECKOTO MPOM3BOJCTBA (Ha MpUMepe
MIPOMU3BOICTBA METAHOJIA, IepepadOTKU HEPTH);

c(OpPMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTepHbIE NMPU3HAKU TMOHSTHH, YCTaHABIMBATh UX
B3alMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOLIME IIOHATUS IPU ONMCAaHMM COCTaBa, CTPOCHUS U
CBOWCTB OPraHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTb YMEHUM:

HCIIOJIB30BAaTh XMMHUYECKYI0 CHUMBOJIMKY [UJISl COCTaBJIEHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYIT OPTraHUYECKHUX BEILECTB;

COCTaBJIATh YPAaBHEHMSI XMMMUECKHUX PEAKUUN W PpacKpbIBaThb MX CYLIHOCTb: OKHMCIUTENIBHO-
BOCCTAHOBUTENIBHBIX PEAKIMI IMOCPEICTBOM COCTaBJICHHS JJIEKTPOHHOTO OajiaHca 3THUX peakluid,
peakuuii HOHHOTO 0OOMeHa IMMyTEM COCTaBJICHHS X MOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTABIIMBATH MOJIEIM MOJIEKYJ OPraHUYECKUX BEIIECTB I WUIIOCTPALIMM UX XUMUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(OpPMUPOBAHHOCTh YMEHHUM: YyCTaHABIMBATh NPHUHAJICKHOCTh M3YUYEHHBIX OPTaHUYECKUX
BEIIECTB MO MX COCTaBY W CTPOEHHUIO K OMpeNelEHHOMY Kiaccy/Tpylie COeIMHEHUH, JaBaThb UM
Ha3BaHUs 1o cucreMatuueckoi HomeHknatype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HA3BAHUS IS
OTJIENbHBIX IPEACTABUTENEN OpPraHMYECKHX BEIIECTB (ITUJIEH, alETWIEH, TOJIYyOoJ, IJIMLEPHH,
STUJICHIVIUKOJb, (GeHoM, (opManbAeruj, aueTanbIeru, aleToH, MypaBbHHas KHCJIOTa, YKCYCHas
KHCJIOTa, CTEApUHOBAs, OJIEMHOBAS, MAIbBMUTUHOBAS KUCIIOTHI, TIIUIIMH, aJJaHUH, MaJlbT03a, (PYKTO3a,

AQHWINMH, AUBUHWI, U30IIPEH, XJIOPOIIPEH, CTUPOI U APYTHE);



c(OPMUPOBAHHOCTh YMEHUS ONPEIENSITh BUJ XUMUUYECKON CBSI3M B OPTaHUYECKUX COCTMHEHUSX
(koBaJIeHTHAs ¥ HIOHHAS CBSI3b, G- U T-CBSI3b, BOJIOPOIHAS CBSI3h);

c(hOpPMUPOBAHHOCTh YMEHHUS TIPUMEHSTh MOJIOKECHHUSI TEOPHH CTPOCHHSI OPTaHUYECKUX BEIICCTB
A. M. bytnepoBa 11t 00BsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHSI;

c(OpPMUPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U XUMHUYECKHE
CBOMCTBAa THUINUYHBIX TPEJICTABUTENICH PANTMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB: AaJIKaHOB,
LUKJIOAJIKAHOB, QJIKEHOB, QJKaJUEHOB, QJIKWHOB, apOMAaTUYECKHUX YTJIEBOAOPOJOB, CIUPTOB,
aNbJIETU/I0B, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX YPHUPOB, )KUPOB, HUTPOCOEINHEHUN
U aMUHOB, aMHUHOKHUCJIOT, OENKOB, yIJI€BOJOB (MOHO-, JU- U TOJHCAXapuIoB), WILIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJy HUMHU YpPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHYECKUX pPEAKIUH C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(OpPMUPOBAHHOCTh YMEHHS MOATBEPK/IaTh Ha KOHKPETHBIX MpHUMEpax XapakTep 3aBUCHMOCTH
pPEaKIMOHHON CITIOCOOHOCTH OPTaHUYECKUX COEAMHEHUN OT KPAaTHOCTH U TUIA KOBAJIEHTHOM CBs3U (O-
U T-CBSI3M ), B3aUMHOT'O BJIUSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJax;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHHWKHU YTIJIEBOJAOPOIHOTO CHIPhs (HE(PTH,
IPUPOJHBIN Tra3, yroib), crnocoObl ero mnepepadoTKM U MPAKTHUYECKOe MPUMEHEHHE MPOAYKTOB
nepepadoTKy;

c(hOpPMUPOBAHHOCTH BIIAJICHUS CHCTEMOU 3HAHUI O €CTeCTBEHHO-HAYYHBIX METOJIaX MMO3HAHUS —
HAOIIO/IEHUU, U3MEPEHUH, MOJCIUPOBAHUH, IKCIEPUMEHTE (PEaTbHOM W MBICICHHOM) M YMEHUS
MIPUMEHSATDH 3TU 3HAHHUS;

c(OpPMUPOBAHHOCTh YMEHHUSI MPUMEHSATH OCHOBHBIEC OIEpAIlMH MBICIUTEIbHONU AESITETbHOCTH —
aHAJIU3 U CHHTE3, CpaBHEHHUE, 0000IIeHre, CUCTEMATU3AIINIO, BBISIBICHHE MPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JIJIS1 N3YYECHUS CBOVCTB BEIIECTB U XUMHUECKUX PEAKIIU;

c(OPMUPOBAHHOCTh YMEHHUI: BBIABIATH B3aMMOCBS3b XMMHUYECKHMX 3HAHUU C TOHATUSAMHU H
MPEJICTABICHUSIMA JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB AJisi 00jiee OCO3HAHHOTO MOHUMAaHUS
CYIIHOCTH MATE€pUAIbHOTO E€JUHCTBA MHPA, UCIOIb30BATh CUCTEMHBIC 3HAHUS MO OPTaHMYECKOU
XUMUH 7151 OOBSICHEHHSI ¥ TPOTHO3UPOBAHMUS SIBJICHUH, IMEIOIIUX €CTECTBEHHO-HAYYHYIO MTPHPOY;

c(hOpPMUPOBAHHOCTh YMEHUN: MPOBOAUTH PACUEThl MO XMMHUYECKUM (opMmyraM U ypaBHEHHSIM
XUMHYECKHX peakLUUi C MCIOJIb30BaHHEM (U3NYECKUX BEIMYUH (Macca, 00bEM razoB, KOJIUYECTBO
BEII[ECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUYEThl MO HAXOXKICHUIO
XUMHUYECKOH (opMysbl BellecTBa IO HM3BECTHBIM MACCOBBIM JIOJIIM XHMHUYECKUX D3JIEMEHTOB,
MPOJYKTaM CropaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH: MPOrHO3UPOBATh, AHAIM3UPOBATH U OLEHUBATH C TO3MUIIMMA

HKOJIOTHYECKOM 0€30MacHOCTH MOCEICTBHS OBITOBOW M MPOU3BOACTBEHHON JESTEIHLHOCTH YEIOBEKA,



CBSI3aHHOM C MepepabOTKOI BElIeCTB, UCIIOJIb30BATh MOJyYEeHHbIE 3HAHUS AJISl PUHSATUS TPAMOTHBIX
pelIeHnii MpoOJIieM B CUTYaIIUSX, CBI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO IUIAHUPOBaTb U MPOBOJUTH XUMHUYCCKHUM
9KCIIEPUMEHT (IOJlyYeHUE M M3Y4YeHHE CBONCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHbIE peaKluu
YTJIEBOIOPOAOB PA3IMYHBIX KJIACCOB M KHUCIOPOJCOJEPKAIIMX OPraHMYECKUX BEIIECTB, PEIICHHE
HKCIIEPUMEHTAIBHBIX 33Ja4 [0 PACMO3HABAHUIO OPraHWYECKUX BEIECTB) C COOJIOACHUEM MpPaBUII
0e30macHOro oOpalleHusl ¢ BellecTBaMU M Ja0opaTopHbIM 00OpynoBaHHEM, (OpMYyIHpOBaTh LIETb
UCCJIEIOBAHMSI, MPEICTaBIATh B Pa3IM4YHON (QopMme pe3ysbTaThl SKCIEPUMEHTa, aHaIW3UpPOBaTh U
OLICHUBATh UX JIOCTOBEPHOCTH; C(HOPMUPOBAHHOCTH YMEHU:

coONogaTh TMpaBWJIa OSKOJIOTUYECKH IIeJIeCOO0Pa3HOTO TMOBEACHHS B OBITY U TPYJOBOM
JEATEIBHOCTH B LENSIX COXPAaHEHMsI CBOErO 3J0POBbs, OKPY’KAIOLIEH NPUPOIHOM cpedsl U
JOCTHXKEHUS €€ YCTOWYMBOTO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHYECKOTO JEWCTBHUS Ha JKUBbIE OpPraHU3MbI OIpeneIEHHbIX
OpraHWYECKUX BEIIECTB, MOHMMAas cMbIci nokazarens [1/1K;

aHAJM3UPOBATh LEIeCO00Pa3HOCTh MPUMEHEHUSI OPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH H
B OBITY C TOYKH 3pEHUSI COOTHOILICHUS PUCK-TI0JIb3a;

cOpPMUPOBAHHOCTh ~ YMEHHIl:  OCYIIECTBISITh LIEJCHANPABICHHBIH IOUCK XHMHYECKOM
uHpOpMALlUM B pPa3lIMYHBIX HCTOYHHMKAaX (HaydyHas W ydyeOHO-HayyHas JUTepaTypa, CpeICTBa
MaccoBoi uHpopmauuu, MHTEpHET H Jpyrue), KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nHpopmaruto, mepepadaTbiBaTh €€ W HMCIOJb30BaTh B COOTBETCTBHH C ITOCTaBJICHHOW Yy4eOHOM
3aJa4en.

11 KUIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHu4ecKasi XUMUSD) OTPaKaloT:

c(OPMUPOBAHHOCTh MPEICTABICHUNA: O MaTepHAbHOM E€AMHCTBE MHpA, 3aKOHOMEPHOCTSIX H
MO3HABAEMOCTH SIBJICHUN MPUPOJIbI, O MECTE€ U 3HAUEHUU XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €&
PO B 00ecreueHNH YCTOWYMBOTO Pa3BUTHS, B PELICHUN MPOOJIEM SKOJIOTHYECKOH, SJHEPreTHUECKON
U THIIEBOH OE30MacHOCTH, B pPa3BUTHM MEAMLMHBI, CO3JaHMHM HOBBIX MAaTEpHAIOB, HOBBIX
UCTOYHUKOB JHEPIUU, B OOECIEUEHUH PAIMOHAIBLHOTO MPHUPOAOINOIB30BaHUs, B (POPMUPOBAHUU
MUPOBO33PEHUS U O0IIEH KYJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTMYECKH 0OOCHOBAaHHOTO OTHOILIEHUS K
CBOEMY 3[I0POBBIO U IIPUPOJIHOM CpENE;

BJIa/ICHUE CUCTEMOM XMMMUYECKHUX 3HAHWMM, KOTOpas BKJIOYAET: OCHOBOINOJArarolue MOHATHS —
XUMHUYECKHUH 3JIEMEHT, aToOM, SIIPO aToMa, U30TOIbI, JJIEKTPOHHAsI 000JI0YKa aToMa, S-, p-, d-aToMHbIE
opOuTaIN, OCHOBHOE U BO30YKIEHHOE COCTOSIHUSI aTOMa, THOpHUANU3AIUsS aTOMHBIX OpOWTalei, NoH,

MOJICKYJIa, BaJCHTHOCTb, OJJICKTPOOTPULATCIBHOCTh, CTCIICHb OKUCJICHUSA, XHUMHUYCCKAsA CBA3b



(KoBaJIeHTHasi, MOHHAs, METaJUIMYecKas, BOJOpOJHAs), KpUCTAIIMYECKass peméTka, XUMHUYecKas
peakiusi, pacTBOp, SJIEKTPOJIHTHI, HEIJIEKTPOJUTHI, 3JIEKTPOJUTUYECKAs JAUCCOLUALMS, CTENEHb
JUCCOLIMAIIMN, BOJOPOJHBIA TIOKa3aTellb, OKUCIUTENIb, BOCCTAHOBHUTEIb, TEIUIOBOH 3 ekt
XUMUYECKON PEAKLNU, CKOPOCTh XUMHUUYECKON PEAKLINH, XMMUYECKOE PABHOBECHE; TEOPUU U 3aKOHBI
(Teopust DIIEKTPOIUTHYECKON nucconuanuu, nepuoaudeckuii 3akoH J[[.M. MenneneeBa, 3akoH
COXpaHEHHUsS MacChl BEIECTB, 3aKOH COXPAaHEHUsS U TMPEBPAIICHUS HSHEPTrUU MPU XUMHUUYECKUX
peakIusax, 3aKOH TMOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JCHCTBYIOLIMX MAacc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHHM, MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAUME B OCHOBE ITOHUMAaHUSA
INPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBJICHUW; COBPEMEHHBIEC MPEACTABICHUS O CTPOCHHUH
BEI[ECTBA HAa aTOMHOM, MOHHO-MOJIEKYJIIPHOM W HaJIMOJICKYJISIPHOM YPOBHSIX; IPEACTABICHUS O
MEXaHU3MaX XUMUYECKHX PEaKIHil, TePMOJUHAMUYECKUX W KUHETUYECKHUX 3aKOHOMEPHOCTAX HUX
POTEKaHUs, 0 XMMHUYECKOM pPaBHOBECHH, PACTBOPAX M ITUCHEPCHBIX CUCTeMax; (pakToJOoruyecKue
CBEICHMSI O CBOWMCTBAaX, COCTaBe, IIOJIyYEHHMH M O€30MacCHOM HCHOJIb30BaHUU BAXKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW ACSITENLHOCTH 4YEIIOBEKa, OOMIMX HAyYHBIX
MPUHIUIIAX XUMHUYECKOTO IIPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIE NMPU3HAKU TMOHITHH, YCTaHABIMBATh UX
B3aUMOCB$I3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHUS P ONMCAHUM HEOPTaHWYECKHUX BEIIECTB U
UX MPEBPALLECHUN;

c(hOpPMUPOBAHHOCTh YMEHUSI UCIOJB30BATh XHMHUECKYIO CUMBOIIUKY JUISI COCTAaBIICHUS (HOpMYIT
BCIIECTB M YpaBHEHUHM XMMHYECKHUX peakiui, cuctematudeckyro HomeHkiIatypy (IUPAC) u
TPUBHAIIbHBIE HA3BAHUS OTJIEIbHBIX BEILIECTB;

chOPMUPOBAHHOCTh YMEHHS OMPEICNATh BAJICHTHOCTb M CTENCHb OKUCICHUS XUMHYECKUX
AJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAs, HOHHAs, MeTajuIMyecKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKOM PEIIETKH KOHKPETHOTO BEILECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCHUMOCTH CBOICTB BEIIECTB OT BHJA XUMHUYECKOU
CBSI3M W THUNA KPUCTAUIMYECKOH pemETKH, OOMEHHBI M JTOHOPHO-aKIENTOPHBIH MEXaHU3MBI
00pa30oBaHMs KOBAJICHTHOU CBSI3H;

c(OpMUPOBAHHOCTh YMEHUM: KJIacCU(DULIUPOBATh: HEOPraHWYECKHE BEIIECTBA MO UX COCTaBy,
XUMHYECKHE pEaKIMH MO pPAa3JIMYHBIM NpU3HAKaM (YMCIy M COCTaBy pearupylolIuX BEIIeCTB,
TerioBoMy 3 exTy peakiuu, N3MEHEHUIO CTENIEHEH OKUCIEHUS DJIIEMEHTOB, 00OpPaTUMOCTH, YIACTHIO
Karajau3aTopa U APYTHE); CAMOCTOSATEIHHO BBIOMPATh OCHOBAHUS M KPUTEPHUH I KIACCH(PUKAIIUU
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKLIN;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI mepuoandeckoro 3akoHa JI. M. MenneneeBa u

JIEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOLTYI0, OOBSICHUTEIBHYIO U POTHOCTHYECKYIO (DYHKITUH;



c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTEpHU30BaTh JIIEKTPOHHOE CTPOCHHE AaTOMOB M HOHOB
XUMUYECKUX JJIEMEHTOB IepBOro—uderséproro mnepuonos Ilepmomuueckoin cucremsr [[.H.
Menzeneesa, UCIOIb3Ys MOHATUS «IHEPIETUUECKUE YPOBHINY», «IHEPIETUUECKUE TIOTYPOBHUY, «S-, P-,
d-aroMHbIE OpOUTANINY», «OCHOBHOE M BO30YKIEHHOE SHEPTETUICCKHUE COCTOSTHUS aTOMay; OOBSCHATH
3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M HUX COCAMHEHUHN IO MEepHoaM H
rpynmnam Ilepuonuyeckon cucrems! . 1. Menneneesa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB
Ha OCHOBE CTPOEHUS UX JEKTPOHHBIX 000JI0YEK;

c(hOpPMHPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMHCHIBATH) OOIIME XHWMHUYECKHE CBOWCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXkAATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3UM MEXKIY
HEOPraHMYECKMMH BELIECTBAMHU C TIOMOIIIbIO YPaBHEHUI COOTBETCTBYIOIUX XUMHUECKHUX PEAKIIMIA;

C(OPMHPOBAHHOCTh YMEHHSI PAaCKphIBaTh CYHIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIii MOCPEACTBOM COCTABJICHHS JJICKTPOHHOTO OallaHca AITHX PEAKIUW; pPEeaKIuid HOHHOTO
oOMeHa MyTEM COCTaBJICHUS MX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHMI; peakuuil THIPOJIH3a;
peakxIuii KoMIuiekcooopa3zoBaHus (Ha MpUMeEpe THAPOKCOKOMIUIEKCOB IIMHKA U alTIOMUHHS);

c(OPMHPOBAHHOCTH YMEHHS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XMMUYECKUX PEAKIHHA C
Y4ETOM MX IHEPreTUYECKUX XapaKTEPUCTUK, XapaKTep U3MEHEHUSI CKOPOCTH XMMHUUYECKOW pEeakuu B
3aBHCHUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TAK)KE XapaKTep CMELIEHUSI XUMUUYECKOIO0 PaBHOBECHUS MO/
BIIMSIHHEM BHEWIHHUX Bo3neiicTBuii (mpunuui Jle [larense);

C(OPMHPOBAHHOCTh YMEHHUS XapaKTepPH30BaTh XHWMHUYECKHE pEaKLUH, JIeKaIllue B OCHOBE
MPOMBIIIJIEHHOTO MOJIYYEeHUs CEPHOM KHUCIIOTHI, aMMHaKa, oOlIie Hay4YHbIe MPUHIMIIBI XUMHUYECKUX
IIPOU3BOJICTB; 11€JIECO00Pa3HOCTh MPUMEHEHUS! HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONb3a;

c(OPMHPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHUM O METOJaX HAyYHOrO IO3HAHUS SIBICHUM
IpUPOAbI — HAOJIO/IEHUE, U3MEpPEHUE, MOJIEIHPOBAHUE, IKCIEPUMEHT (peasibHbIii M MBICICHHBII),
UCIIOJI3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHS MPUMEHATh 3TH 3HAHUS MPU SKCIEPUMEHTATbHOM
UCCIICIOBAaHUM BEILECTB U JUIsl OOBSICHEHUS XUMHUYECKUX SBICHUI, UMEIOIUX MECTO B NPHUPOJE,
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKA U B IOBCEHEBHON KU3HU;

c(OPMUPOBAHHOCTh YMEHHUS BBIABIATH B3aUMOCBSI3b XMMUYECKHUX 3HAHUI C MOHATUSIMHU H
MPEJICTABICHUSIMA JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB AJisi 00jiee OCO3HAHHOTO MOHUMAaHUS
MaTepUaIbHOrO €JUHCTBA MUPA;

c(OPMHUPOBAHHOCTH YMEHHSI TPOBOJIUTH PACUETHI: C MCIOJIBb30BaHUEM MOHATHI «MaccoBast A0
BEIIECTBA B PacTBOpE» U «MOJSpHas KOHIEHTpAalMs»; Macchl BellecTBa WM 00bEMa rasza Io
U3BECTHOMY KOJIMYECTBY BEUIECTBAa, Macce WM OO0OBEMY OIHOrO M3 YYACTBYIOIIUX B pEaKIUU

B€IICCTB, TCIIJIOBOI'O Bq)Q)eKTa pCaKknuu; 3HAYCHUA BOJOPOJHOIO IMOKA3aTCid PaCTBOPOB KHCIIOT U



Hieyouel ¢ U3BECTHOM CTENEHbI0 MUCCOLHUAIMU; Macchl (00bEMa, KOMMYECTBa BEIIECTBA) MPOAYKTa
pEaKLHH, ECIU OJHO U3 UCXOAHBIX BELIECTB JAHO B BUJIE pPaCTBOPA C ONPEAEIEHHON MacCOBOM J0JIeH
pPacTBOPEHHOTO BEIIECTBA WIIM JIaHO B M30BITKE (MMEET MPUMECH); J0JIM BBIXO/A MPOIYKTa PEaKLIUH;
00BEMHBIX OTHOILIEHUH Ta30B;

c(OPMUPOBAHHOCTh YMEHHUN: CaMOCTOSTENbHO I[UJIAHUPOBAaTh U MPOBOJUTH XUMHUYECKHI
HKCIEPUMEHT (MIPOBEACHUE pEaKIMii MOHHOTO OOMEHa, MOJTBEPXkJECHHUE KAayeCTBEHHOTO COCTaBa
HEOPraHMYECKUX BELIECTB, OINPEAEIEHUE CPEbl PAacCTBOPOB BELIECTB C IOMOIIBIO HHAWKATOPOB,
U3YYCHHE BIUSHUS pPa3IWYHBIX (PAKTOPOB HAa CKOPOCTh XHMHUYECKON peaklMH, pelieHue
JKCIIEPUMEHTANBHBIX 3a1ad 1mo temMaM «Metamis» u «Hemeramib») ¢ coOMIOJEHUEM MpPaBUI
0e30macHOro oOpalleHusl ¢ BellecTBaMU M Ja0opaTopHbIM 000pynoBaHHEM, (OpMYyIHpOBaTh LIETb
UCCIICIOBaHMS, TPEACTABIATh B pa3iIMyHON (opMe pe3ylbTaThl SKCIEPUMEHTA, aHAIM3HPOBATH U
OLICHUBATbH UX JOCTOBEPHOCT;

c(hOPMHUPOBAHHOCTh yMEHHUH: COOMIOJATh MpaBUJia IMOJB30BAHHUS XUMHUYECKOW TOCYIOH |
7a00paTOpHBIM 000pYAOBaHHEM, OOpAIIECHUSI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH II0
BBITTOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OMBITOB, YKOJIOTHYECKU IEIecO00pa3HOro MOBEICHHS B
OBITY M TPYAOBOM NEATENHOCTH B LIETSX COXPAHEHHUS CBOETO 3/10pPOBbs, OKpY’KaloLel MPUPOAHOMN
Cpenbl U TOCTHXKEHUS €€ yCTOMYHUBOTO pa3BUTHS, OCO3HABATh OMACHOCTh TOKCUYECKOTO JIEUCTBUS Ha
YKUBbIE OpraHU3Mbl OIIPEIEIEHHBIX HEOPIraHMUECKUX BEIIECTB, IOHUMas cMblca nokaszatens [T1K;

chOpPMUPOBAHHOCTh ~ YMEHHWI: OCYIIECTBISATH  IEJICHANPABICHHBIA TMOUCK XHUMHYECKON
uH(pOpMallMM B pa3WYHBIX HCTOYHMKAX (Hay4YHas M Yy4yeOHO-Hay4yHas JMUTepaTypa, CpeicCTBa
maccoBoi uHGpopmauuu, HWHTepHET U JApyrue), KPUTUYECKH aHAIU3UPOBATh XUMHUYECKYIO
uHpopManuio, nepepabaTeiBaTh €€ M HUCIOJNB30BaTh B COOTBETCTBHUHM C IIOCTABJICHHOH Yy4eOHOI

3aJa4ei.
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