118. ®enepanbHas pabouyasi nporpaMma no y4eOHOMy npeaMery
«Xumusm» (yriay0JIéHHbII YPOBEHb).

118.1. ®enepanbHas pabodas mporpaMma o yueOHOMY MPEaMETY « XHUMHUS)
(yrmyOnéHaplld  ypoBeHB) (mpemmeTHas —oOmacth  «EcTecTBeHHO-Hay4HBIC
MpEeAMEThI») (Jlajiee COOTBETCTBEHHO — MpOrpaMma Mo XUMHH, XUMHUSI) BKIIOUYAET
MOSICHUTENNBHYIO 3alUCKY, COJEpKaHHe OOYy4YEHUSs, IUIAHUPYEMbIe pPe3yJIbTaThl
OCBOCHHMSI IPOTPAMMBI TI0 XUMHH.

118.2. [TosscHuTenpHAs 3amMcKa OTpa)kaeT OOIIMe LEIH U 3aa4d U3YYeHUS
XUMUH, XapaKTePUCTUKY TICUXOJOTHYECKUX TMPEANOCHIIOK K €€ U3YYCHHUIO
OOYYarOIIIMMHUCS, MECTO B CTPYKTYpE yU4eOHOTO IIJIaHa, a TAKXKE TMOIXO0IBI K 0TOOPY
COJIepKaHMs, K OIPEJCICHUIO IUIAHUPYEMBIX PE3yJIbTaTOB M K CTPYKType
TEMaTHYECKOTO IJIAHUPOBAHMUS.

118.3. Conepxanue o0OydeHHsS] PACKpPBIBAET COJEp)KaTeIbHbIC JIMHUH,
KOTOpBIE Mpe/jIaratoTcs s 003aTENBHOTO U3YyUEHHUS B KAKIOM KJIacce Ha ypOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

118.4. Ilnanupyembie pe3yiabTaThl OCBOCHHUS TPOrPaMMbl [0 XUMUU
BKJTFOYAIOT JIMYHOCTHBIE, METAIPEIMETHBIC PE3YJIBTATHI 3a BECh MEPUO 00yUICHUS
Ha YPOBHE CpeJHero o0Imero oOpa3oBaHMs, a TAKXKe MPEAMETHBIC IOCTHIKEHUS
oOyyJaromierocss 3a Kaxieli Toj1 00ydeHus. Hayuyno-meroauyeckold OCHOBOM ISt
pa3pabOTKH TUIAHUPYEMBIX PE3yJbTATOB OCBOCHHUS IMPOTPaAMMbI MO XUMHH IS
YPOBHSI CpEAHETr0 OOIIero oOpa30BaHUsS SIBISETCS CHUCTEMHO-IESITEIbHOCTHBIM
TOJTXO]I.

118.5. [osicauTenpHas 3aMucKa.

118.5.1. [Iporpamma 1Mo XMMHUU HA YPOBHE CpPETHEro OOIIero 0Oopa3oBaHUs
pa3paboTaHa Ha OCHOBE TpeOOBaHMN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeILHOM MTPOTrpaMMBbI CPETHETO 00111eT0 00pa30BaHMsI, TPEICTABICHHBIX B
dI'OC COO.

118.5.2. XumMust Ha ypOBHE YIITyOIEHHOTO U3YYEHUS 3aHUMAET BaXKHOE MECTO
B CHCTEME eCTEeCTBEHHO-HayyHOTO oOpa3zoBanus ydammxcsi 10-11 kiaccos.

N3yuenne mnpeaMera, peanusdyemMoe B YCIOBUAX AU EpeHITMPOBAHHOTO,
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npoduiabHOro OOy4YeHus, MpHU3BaHO oOOecneYnTh OOIIe00pa30BaTENbHYI0 U
OOIIEKYJTbTYPHYIO TOJATOTOBKY BBIMIYCKHUKOB IIKOJBI, HEOOXOAMUMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COLIMYME, a TAKXKe IS
IpOAODKeHUs OOy4eHHs B OpraHM3alusx MpodecCHOHATBbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISIETCS] OJJHOM W3 MPUOPUTETHBIX AUCIMUILIMH.

118.5.3. B nporpamme 1o XuMUM Ha3HAUYCHHE TIPeAMETa « XUMHUSD MOJTydaeT
NOJpOOHYI0  HMHTEPIPETAlri0O B  COOTBETCTBUHM C  OCHOBOIMOJArarouuMu
nonoxkeausimu ®I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIeJIeH, coaep kaHus,
pe3ynpTaToB OO0yueHUs U TpeOOBaHUI K YpPOBHIO MOATOTOBKH BBIMTYCKHUKOB.
CBHUIIETENBCTBOM TOMY SIBIISIFOTCSI CJIEAYIOIIME BBIMOIHIEMBbIE MPOTPAMMOMN IO
XUMUHN QYHKIIUU:

MH()OPMAIMOHHO-METOANYECKAsl, pealu3auus KOTOpod oOecredynBaeT
NOJy4YEHHUE TMPEACTABICHUS O LENAX, COAEPKaHUHU, O0IIel cTpaTeruu oOydyeHwus,
BOCIIUTAHUS U Pa3BUTUS OOyYarOUIUXCs CPEACTBAMHU MpPEIMETa, MU3ydyaeMoro B
pamMKax KOHKPETHOTO MPOQHIIS;

OpraHMU3alMOHHO-TNIAHUPYIOIIAsl, KOTOpask IpelyCMaTpUBAET OIpe/IeTICHHE:

MPUHIIUIIOB CTPYKTYPUPOBAHMSI M TIOCTIEAOBATEIHPHOCTH U3yUEHHUs YI€OHOTO
MaTepHaa, KOJUYECTBEHHBIX U KaYECTBEHHBIX €0 XapaKTEePUCTHK;

HOJIXOJ0B K (POPMHPOBAHUIO COACPKATEILHON OCHOBBI KOHTPOJIS U OLICHKU
00pa30BaTENbHBIX JOCTH)KCHUN OOYYaIOIIUXCS B PaMKaX WUTOTOBOW aTTECTAIH B
(dbopMe eIMHOTO TOCYJapCTBEHHOTO AK3aMEHa MO0 XUMHUH.

118.5.4. TIporpamma yist yriyOiaEHHOTO U3YUCHUS XUMHUH:

yCTaHaBIIMBaeT MHBAPUAHTHOE MPEIMETHOE CO/ICPKAHKE, 00S3aTEIbHOE IS
U3YYEHUS] B paMKaX OTIEIbHBIX MPOQUICH, MpeycMaTpUBaeT paclpeieicHHe |
CTPYKTYpUpOBaHHWE €ro 10  KjaccaM, OCHOBHBIM  COZAEpXaTelbHBIM
JUHUSM/pasnienaM Kypca;

na€T MpUMEPHOE pacipeesieHue y4eOHOTO BpeMEeHH, pEKOMEHIYEMOTO ISt
W3YYCHUS OTICIHHBIX TEM;

npenjgaraeT  MPUMEPHYIO  TOCIEA0BAaTENbHOCTh  M3Y4YEHHUS  Yy4eOHOTO

Marepuajia € Y4YE€TOM JIOTMKH TOCTPOEHHSI Kypca, BHYTPUIIPEIAMETHBIX U
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MEXIPEAMETHBIX CBA3EH;

TAET METOAUYECKYIO0 MHTEPIIPETALMIO LEJEH U 3a1a4 U3YUCHUS PEeIMETa Ha
yIIyONEHHOM YPOBHE C yUYETOM COBPEMEHHBIX NPUOPUTETOB B CUCTEME CPEAHETO
obmero  00pa3oBaHUs, COACPKATEIBHOM  XapaKTEPUCTHKH  IUIAHUPYEMBIX
PE3yJIbTaTOB OCBOEHUSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl CPEHETO OOILErO
oOpa3oBaHMs (JINYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TAKXKE C yU4ETOM
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHBIX JEHCTBUA OO0y4arolerocs 1o
OCBOCHHIO COJIEPKaHMS IPEIMETA.

118.5.5. [lo BceM mO3UIUSAM B TPOrpaMMe IO XHMHH MPEAyCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHUs.

118.5.6. [IporpaMma 1O XUMHUHU CIYXXHUT OPHUEHTHPOM JUIS COCTaBJICHHS
aBTOPCKUX pabouyux MporpaMm. 3a mpeiesaMud yCTaHOBJIEHHON NporpamMMoiu Io
XUMHH 00s13aTeNIbHON (MHBApUAHTHOM) COCTaBJISAIOUIEH coaepkaHHus Yy4eOHOTO
npeaMera «XHMHUS» OCTA€TCsl BO3MOXKHOCTh BbIOOpa €ro BapUaTUBHOUN
COCTABJISIFOLIEH, KOTOPasi JOJKHA OIPEAEIATHCS B COOTBETCTBUU C HAIIPaBICHUEM
KOHKpETHOTO npoduiisi oOydeHus. ABTopaMu padO4MX MPOrpaMM MOXKET OBITh
OpeyIoKEH MHOM MOAXOA K CTPYKTYpUPOBaHUIO Yy4eOHOro Marepuaia u
NOCJIEZIOBATEbHOCTH €r0  H3Y4YEeHMs, CBOE BHJIEHHE TMyTed U CcrnocoOoB
(GbopMHpOBaHUS CUCTEMBl MPEIMETHBIX 3HAHWM, yMEHUH UM BHUAOB y4eOHOUH
JESTEIIbHOCTH, a TAK)KE CUCTEMbI CIOCOOO0B U METOAMYECKHUX MTPUEMOB 110 PA3BUTHIO
Y BOCITIUTAHUIO 00YUYarOIIUXCS.

118.5.7. B cooTBeTcTBUU ¢ KOHIIENTyanbHbIMU O0xkeHUsIMI PT"OC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEH B cuUCTEME
nuddepeHIUpoBaHHOTO OOYYEeHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHSI Ha YPOBHE YINIYOJNEHHOTO U3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
IPEEMCTBEHHOCTH C IMOCJIENYIOIIUMM 3TaloM IOJIYYEHUS XHUMHYECKOIrO
oOpa3oBaHHsI B paMKaX M3yYEHUs CHEIHUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMSIX CPETHETO MPo(ecCHOHAIBHOTIO

oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE MpeaMeTa «XUMHsD OPUEHTHPOBAHO
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IPEUMYIIECTBEHHO Ha PACIIUPEHUE U YTITyOJIeHHE TEOPETUUECKON U MPaKTUIECKON
MOJITOTOBKU 00YYarOIINXCs, BHIOPABLINX OMpeeaEHHbIN Mpoduiab 00ydeHus, B TOM
YHCJIe C TIEPCIEKTUBOMN MOCIEIYIONIEr0 MOMYYEHUs XUMHUYECKOro 00pa3oBaHusl B
opranm3anusx mnpodeccuonagbHoro obOpazoBanus. B cBere TpeboBanmit OI'OC
COO K muaHupyeMbIM pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00Opa3oBaTeNbHOM
IporpaMMbl  CpeAHEro oO0IIero oOpa3oBaHUS H3Y4YEHUE TNpeaMera «XUuMUsD)
OPUEHTHPOBAHO TAK)KE Ha PEIICHUE 3a]1a4 BOCIUTAHUS U COLIMAIHLHOTO Pa3BUTHS
oOydaronuxcsi, Ha (GOPMHPOBAHHE Y HHUX OOIIEUHTEIUVICKTyaIbHBIX YMEHUH,
YMEHUN paluMoOHAIM3alUMM y4eOHOro TpyAa MW OOOOHIEHHBIX  CIIOCOOOB
JeSITEIIbHOCTH, UMEIOITIX MEKIUCIUTUTMHAPHBINA, HAATIPEAMETHBIA XapakTep.

118.5.8. Xumust Ha ypoBHE yriayOaEHHOTO U3YUYEHUS BKIIIOUAET YIITyOJIEHHbBIE
Kypchl — «Opranudeckass xumusi» U «OOImas u HeopraHudeckas xumusi». [lpu
OIpeeNICHUH OX0A0B K 0TOOPY M CTPYKTYpPHOM OpraHu3aluy COACPKAHUS ITUX
KypcOB B IporpamMMme Mo XMMHUU 3a OCHOBY NpuHATH nonoxeruss ®I'OC COO o
pasznuuusix 0a30BOro U yriayOJIEHHOTO YPOBHEUW U3yYeHU MPEeaIMeETa.

118.5.9. OcHoBy conepxanusi KypcoB «Oprannyeckas xumus» u «O0mas u
HEOpPraHWYeCKass XUMHUS» COCTaBISIET COBOKYIHOCTh NPEIMETHBIX 3HAHUK U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucrema
3HaHUW TOJy4yaeT OMNpeleiI€HHOE TEOPETUYECKOE JIOMOJIHEHHE, MO3BOJIAIOIIEE
OCO3HAHHO OCBOMTH CYILIECTBEHHO OOJIBIINI 00BEM (PaKTOIOrHUECKOT0 MaTepHaia.
Ha yrnyOnéHHoM ypoBHE W3ydeHUs TIpeaMera oOecriedyeHa BO3MOXKHOCTh
3HAYUTENLHOTO YBEINYCHHS 00BhEMA 3HAHMI 0 XUMUYECKHX PJIEMEHTaX U CBOMCTBAaxX
UX COCTMHEHH Ha OCHOBE PACIIMPEHUS U YIITyOJIeHUs PEACTABICHUH O CTPOSHUH
BEIIECTBA, XMMMYECKON CBS3M M 3aKOHOMEPHOCTSAX IPOTEKaHUs PEeaKIHi,
paccMaTpuUBaeMBbIX C TOYKHA 3PEHHS] XUMHUYECKONW KUHETHKH U TEPMOJWHAMUKH.
Nzyuenne mnepuogumueckoro 3akoHa u Ilepumogumdeckoil CUCTEMBI XUMHUYECKHX
3JIEMEHTOB 0a3MpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MPEICTaBICHHIX
O CTpoeHHWH aroMa. XHUMHYECKass CBsI3b OOBSACHAETCS C TOYKH 3PCHHUS
HHEPreTUUECKUX U3MEHEHUI IpH €€ 00pa30BaHuU U pa3pyIlIEHUH, a TAKXKe C TOUKU

3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
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dbopMHpOBaHUEM TPENCTABICHUNH 00 JIEKTPOXMMHUYECKHUX TMpoIeccax W
AJIEKTPOJIN3E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHu4eckoit XuMuu npu
pPacCCMOTPEHUHM PEAKIIMOHHOM CIMOCOOHOCTH COEIMHEHUN yaAenseTrcs o0coboe
BHUMAaHHE BOTIpOcaM 00 3JIEKTPOHHBIX d((PeKkTax, 0 B3ANMHOM BIUSHUHA aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIlHii.

118.5.10. Ocoboe 3HaueHHE UMEET TO, YTO HA COJEPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYCHHUS I KJIACCOB OMPEAeIEHHOT0 Mpodus (TJIaBHBIM
00pa3oM Ha UX CTPYKTYpPY U XapakTep JOMOJIHEHUH K 00111el cucTeMe peIMETHbIX
3HAHWI ) OKa3bIBAIOT BIMSHUE CMEKHBIC TTPEAMETHI. Tak, HampuMmep, B COIepKaHuN
npeaMeTa A KJIacCOB XUMUKO-(PU3NYECKOro npoduiisa 00abp110€ 3HaYeHue OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuasa o oomieit xumuu. [Ipu uzydenuu npeamera
B JAHHOM CJy4yae akIleHT OyJeT cjelaH Ha OOIIHOCTh METOJIOB IO3HAHUS,
OOIITHOCTH 3aKOHOB W TEOPHI B XUMUU U B (PU3UKE: ATOMHO-MOJIEKYJISIpHAs TEOPUS
(MonekymsipHas Teopusi B (PU3UKE), 3aKOHBI COXPAHEHUS] MaCChl M JHEPTUH, 3aKOHBI
TEPMOJUHAMUKH, JEKTPOJIN3a, IPEIACTABICHUS O CTPOCHUHU BEIIECTB U JPYTOE.

118.5.11. B conepkaHuu mnpeaMeTa s KJIACCOB XUMHKO-OMOIOTHYECKOTO
npoduns OONbIIMKA YIETbHBIA Bec OyJIeT MMEeTh opraHuuyeckas xumus. B stom
cllydae MpeI0CTaBISETCS BO3MOXKHOCTH i 00jiee 00CTOSTEIBHOTO PACCMOTPEHHUS
XUMUYECKON OpraHu3aIiii KIETKH KaKk OMOJIOTHYECKOM CHUCTEMBI, B COCTaB KOTOPOM
BXOJAT, K TMPUMEPY, TaKWe CTPYKTYpPHBbIC KOMIIOHEHTBHI, KaK JIUIHUIbI, OCIKH,
yTIEBObI, HYKJIEMHOBBIE KHUCIOTHI U npyrue. [lpm »ToM 3HaHUA O cocTaBe U
CBOMCTBaxX NpEACTaBUTENICH OCHOBHBIX KJIAaCCOB OPraHUYECKHUX BEIIECTB CIIyXkaT
OCHOBOM JUIS.  M3Y4YEHUs CYIIHOCTH TpPolecCOB (OTOCHHTE3a, JbIXaHWUS,
MUIIEBAPEHUSI.

118.5.12. B mnane QopMUpOBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS,
OCBOCHMSI OOIICHAYYHBIX METOJIOB TTO3HAHUS U OIBITA MPAKTUIECKOTO MPUMECHECHHUS
HAyYHBIX 3HAHUIA U3YYCHHE TIPeIMETa « XUMHS» Ha yTIyOJIEHHOM YPOBHE OCHOBAHO
Ha MEXKIIPEAMETHBIX CBI3SX C YYECOHBIMH TPEIMETaMH, BXOSAIIUMH B COCTaB
npeaMeTHBIX oOmnacTteil «EcTecTBeHHO-HayuHbIE TpenMeTb», «MaTemaTuka u

uHpopmaTka» U «Pycckuil A3bIK U IUTEPATYpa».
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118.5.13. IIpu u3yueHun ydeOHOro mpeameTa «XUMHs» Ha YIIIyOIEHHOM
YpOBHE Tak)Ke, KaKk Ha YpOBHE OCHOBHOIO M CPETHETo 001ero oopazoBanus (Ha
0a30BOM ypOBHE), 3a/1aueii IEPBOCTEIIEHHON 3HAYUMOCTH SBJISIETCS] JOPMUPOBAHUE
OCHOB HayKH XMMHH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKOM
JIEATEIIBHOCTH YEJIOBEKa WM OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJIbTYpHI. Pemenne
TOM 3a7aud Ha YIIYOJIEHHOM YpOBHE U3YYEHHS IMpeAMeTa Mpeanosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

dbopmMHpoBaHUE TPEICTABICHUIA:

O MaTepuaJbHOM €JIMHCTBE MHpA, 3aKOHOMEPHOCTAX M IO03HABAEMOCTHU
SBJICHUI MIPUPOJBI, O MECTE XMMHUHU B CHCTEME €CTECTBEHHBIX HAYK U €€ Beayllen
posiu B 00€CIeUYEeHNH YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA: B PEIIEHUU MTPOOIIEM
HKOJIOTUYECKOM, SHEPreTUYecKOM U TMHUIIEBOM O€30MacHOCTH, B Ppa3BUTUHU
MEIULMHBI, CO3JaHUM HOBBIX MAaTE€pUAlOB, HOBBIX HMCTOYHUKOB JHEPIUH, B
00ECreYeHNN  pPalMOHAIBHOIO  MPHUPOAOINOJIB30BaHUS, B  (POpMHUpPOBAHUU
MHUpPOBO33pEHUSI M OO0IIe KyJbTyphl YEJIOBEKa, a TaKXe JKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpEJIE;

OCBOCHME CUCTEMBbI 3HAHUU, JIEKAIIUX B OCHOBE XUMUYECKON COCTABIISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTANbHbIX MOHATUN, 3aKOHOB U
TEOpPUA XMMHH, COBPEMEHHBIX IMPEACTABICHUI O CTPOCHUM BEIECTBA HAa Pa3HbIX
YPOBHSIX ~—  aTOMHOM,  HOHHO-MOJIEKYJISIDHOM,  HAJMOJIEKYJISIPHOM, O
TEPMOIMHAMHYECKUX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  IPOTEKaHUs
XUMHUYECKUX PEaKUUid, 0 XMMUYECKOM PaBHOBECHHU, PACTBOPAX U JUCIEPCHBIX
cucTemMax, 00 OOIIMX HAyYHBIX MPUHLHUIIAX XUMHUYECKOTO POU3BOJICTBA;

(dopmupoBaHue y oOyJaromuxcs OCO3HaHHOTO MTOHUMAaHUs
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMMHUYECKUX 3HAHUW NJI1 OOBSICHEHUS KIIFOUEBBIX
uae u mpoOjeM COBPEMEHHOW XUMUU, A OOBSCHEHUS W MPOTHO3UPOBAHUS
SBJICHUM, WMEIOIIUX €CTECTBEHHO-HAYYHYI0 MPHUPOAY; I'PAMOTHOIO pELICHUS
npo0sieM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS, aHAJIM3a U OLEHKH C TMO3UIIHIA
HKOJIOTHYECKON 0€30MacHOCTH TOCIEACTBUNH OBITOBOM U MPOM3BOICTBEHHOMN

JACATCIBHOCTH  YCJIOBCKA, CBSI3aHHOM C XUMHYCCKHMM  IIPOU3BOACTBOM,
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UCIIOJIb30BaHUEM U NEPEPabOTKON BEIIECTB;

yrayOieHne MpeCTaBlICHU 0 HayUYHbIX METOJaX MO3HaHMs, HEOOXOIUMBIX
JUIsl IPUOOPETEHUsT YMEHUW OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHUS
XUMHYECKUX SBJICHUH, UMEIOLIUX MECTO B IPUPO/IE, B MPAKTUYECKOMN ACSITENbHOCTU
Y TIOBCEHEBHOM JKU3HU.

118.5.14. B mnnaHe peanu3aldyd TEPBOOYEPEIHBIX BOCHUTATEIBHBIX U
pa3BUBAIOIMIUX (QYHKIIUH [ETOCTHONW CUCTEMBI CpPEHEro o0IIero oopa3oBaHus Ipu
U3YYeHUU MpeaMeTa «XUMHUs» Ha yriyOJEHHOM YpOBHE OCOOYIO aKTyaJlbHOCTh
IpUOOPETAIOT TaKUE LIENTU U 3a/1a4H, KaK:

BOCIIUTaHHE YOSKAEHHOCTH B TIO3HABAEMOCTH SIBJICHHU I MPUPOIBI, yBAKECHUS
K IIPOLIECCY TBOPYECTBA B 00JIACTH TEOPETUUECKUX U IIPUKIIAIHBIX UCCIEI0OBaHUN B
XUMHH, (OPMHUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU;

pa3BUTHE MOTHMBAIMM K OOYYEHHMIO M TIO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥ CaMOBOCIHTAHHIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEUECKUX
IICHHOCTEH;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaTbHBIX U TBOPYECKHX
CIIOCOOHOCTEH 00yUaronuxcs, GOpMUPOBAHNE Y HUX CO3HATEIILHOTO OTHOIICHUS K
caMO00pa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIIEUIHON
npo¢eCCUOHAIBHONM M OOIIECTBEHHOU JESATEILHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0pPOBbIO U IOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

dopMupoBaHHEe YMEHHII W HaBBIKOB Pa3yMHOTO MPHUPOIONOIH30BAHUS,
pa3BUTHE HKOJOTHUECKON KYJIbTYphl, MNPHOOPETEHHE ONbITa OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

118.5.15. Ob1ee yncno 4acoB, pEKOMEHIOBAHHBIX JJISl U3YUYCHUS XUMHUH Ha
yriayoieHHoM ypoBHe, — 204 gacoB: B 10 knacce — 102 gaca (3 yaca B Henelno), B
11 knacce — 102 yaca (3 yaca B HEJENIO).

118.6. Conepxanue oOyuenus B 10 kiacce.

118.6.1. Oprannueckasi Xumusl.

118.6.1.1. TeopeTnueckue OCHOBBI OPraHUYECKON XUMHUHU.
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IIpenmMer w© 3HaYeHUWE OpPraHMYECKOM XUMHUH, IPEACTABICHHE O
MHOT000pa3ny OPraHUYECKUX COETHUHEHHMIA.

DNEeKTPOHHOE CTPOEHUE aTroMa YIJIepojJa: OCHOBHOE M BO30YXKAEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYECKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKI ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa3oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). THUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3H.
OpunapHasi, ABOIHas U TpoWHas cBi3b. CrocoObl pa3phiBa CBSI3€M B MOJIEKYJax
OopraHu4eckux BemecTB. [loHsATHE 0 CBOOOMHOM pamuKaie, HykKiIeohwuie u
anekTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHuit A.M. bytiaepoBa wu
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MonekyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykrypHble (QOpMyJbl pPa3IUYHBIX BHUAOB: pPa3BEPHYyTas, COKpallEHHas,
CKEJIETHAS.

N3omepus. Bunbl nzomepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnexkTpoHHble A(P(EKTHI B  MOJIEKYJaX OPraHUYeCKHX COEIUHEHUMN
(MHIYKTUBHBIA W ME30MEPHBIN 2PPEKThI).

[IpeacraBnenne o kiaccupuKalMu OpraHUYecKUx BemiecTB. [loHsiTHE O
¢bynkunoHansHOM rpymnme. ['omonorus. ['omonornyueckue psanbl. CucreMaruyeckast
HOMeHKaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHnaiibHbIE Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHoCTH U KJaccUUKAIMS OpraHUYEeCKUX peakiuid. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUMU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHs BEHIECTB M MX MPEBPAILICHUN:
O3HAKOMJIEHHUE ¢ 00pa3liaMHi OpraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
OMBITHI 10 MPEBPALEHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (ILJIaBJIECHUE,
OoOyIiiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJEJNEH MOJEKYJl OpraHu4eCcKuX
BEILIECTB.

118.6.1.2. YrineBoaoposl.
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Ankanbl. ['oMoJIOTHUeCKUi psAJT aIKaHOB, 001Iast popMyIia, HOMEHKIATypa |
n30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJI aJKaHOB, Sp°-
ruOpuau3aiusi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKaHOB.

XHWMHUYECKHE CBOMCTBA aJKAHOB: PEAKIMU 3aMEIICHUs, N30MEpU3alnu,
JNETUAPUPOBAHUS, HUKIN3ALNH, TUPOJIN3a, KPEKUHTA, TOPECHHUS.

Haxoxnenue B npupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE AJIKAHOB.

[uknoankanel. O0mas Ggopmyiia, HOMEHKIaTypa u uzomepus. OCOOEHHOCTH
CTPOCHHSI U XUMUUYECKUX CBOMCTB MaJbIX (IIUKJIOMPOIaH, IUKIOOYTaH) U OOBIYHBIX
(LMKJIOTIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYy4YEHUS U IPUMEHEHHE
LUKJIOAJIKAaHOB.

Ankensl. 'oMonoruueckuit psj ajkeHoB, o0mias GopmMyrna, HOMEHKIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AIKEHOB, SP>-THOPH IH3aLHs
aTOMHBIX opOuTanel yriaepoga, 6- U m-cBA3U. CTpPyKTypHas U reoMeTpudeckas
(ttuc-Tpanc-) uzomepusi. Pu3ndecKre CBOMCTBA AJIKEHOB.

XHWMHUYECKHE CBOWCTBA: pEaKUUU IIPUCOCIMHEHMs, 3aMElIeHUs B O-
IIOJIOKEHWE  TIPU JBOWHOW CBS3M, INOJMMEpHU3alnu W OkucieHud. [IpaBuno
MapkoBHUKOBa. KaueCcTBEHHbBIE peaKINU HA JBOWHYIO CBS3b.

Crioco0bl MoTyueHus: ¥ MPUMEHEHUE AJIKEHOB.

AJIKaTUCHBI. Knaccuduxanus aJKaJMEHOB (conpspkEHHBIE,
u30MpoBaHHble). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUSI U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonnmepuzanns conpsykEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIUEHOB.

Ankunbl. 'oMoa0rnueckuii psisi aikUHOB, 0011ast popMysia, HOMEHKIATypa U
MU30MEpPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKUHOB, Sp-
ruOpuN3aIns aTOMHBIX opOuTaneit yrinepoaa. @u3ndeckue CBOMCTBA ATKUHOB.

XHAMHUYECKHE CBOMCTBA: PpEAKUMM NPUCOCIAMHEHUSA, JUMEpU3aluud U
TpUMEpHU3alnn, OKUcIeHns. KucioTHble CBOKCTBA AIKWHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBsI3b. KaueCTBEHHBIE PEaKIIUU HA TPOMHYIO CBA3b.

Crioco0sbI MOJYYCHUSA U MPUMCHCHUEC aJIKUHOB.
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ApomaTudeckue YrieBOoAOpOJbl (apeHbl). I'OMONOrMYecKuil psii apeHoB,
oOmrast popMmyna, HOMEHKIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKYJIbl OeH30Ja. Du3nyeckue CBOMCTBA apeHOB.

Xumuyeckre CBOMCTBAa OCH30JIa U €r0 TOMOJIOTOB: PEAKIMU 3aMEILCHUS B
OCH30JIbHOM KOJIbIIE M YIJIEBOJIOPOJHOM pajuKale, peakiuu MNpUCOeIUHEHUS,
OKHUCJIeHHEe romoJioroB Oenzona. [IpencraBieHue 00 OpUEHTUPYIOIIEM JIEHCTBUU
3aMeCTUTeNIed B OEH30JbHOM KOJIBLIE Ha MPUMEPE AJIKWIbHBIX PpaJUuKaJIOB,
KapOOKCUIILHOM, THAPOKCUIIBHON, aMUHO- K HUTPOTPYIIIIbI, aTOMOB TaJIOT'€HOB.

OcoOeHHOCTH XMMUYECKUX CBOMCTB ctuposa. [lonumepuszanus cTupoda.

CnocoObl OJIy4eHHS U IPUMEHEHHE apOMaTHYECKUX YIIIEBOJOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHbIE ra3bl. HedTh U €€ nmpoucxoxaeHue.
KameHHblid yroiabs 1 NpOAYKTHI €ro MepepadoTKH.

Cnocobbl  mepepabOoTKM He(dTHU: TMEpPEeroHkKa, KPEKUHT (TEePMUUYECKUIA,
KaTaluTu4yeckuii), pudopmunr, nuponus. [Ipoaykrsl nmepepaboTku HedpTH, UX
MPUMEHEHHUE B MMPOMBIIICHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHME TAJOTEHIIPOM3BOJHBIX YIJIEBOJOPOAOB. Peaknuun
3aMElIEHUs TrajloreHa Ha TuApokcorpynmy. JleiicTBUe Ha TallOr€HIIPOU3BOJIHbBIC
BOJIHOTO W CIIMPTOBOTO pacTBOpa IIENOUN. B3anmMoaenCcTBUE TUTAIIOTCHAIKAHOB C
MarHueM ¢ IUHKOM. M Crnosib30BaHHWE TaJIOTEHNPOU3BOIHBIX YIJIEBOJOPOJOB B
OBITY, TEXHUKE U MIPU CUHTE3€ OPraHUYECKUX BEIIECCTB.

OKCIEePUMEHTAIbHBIC METOJIbl M3YUYEHHS BEIIECTB U MX MPEBPAIICHUI:
n3yueHne (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakIuii  yriIieBOJOPOJAOB Pa3IMUHBIX KIJIACCOB (0OeciiBeurBaHUE OpPOMHON HIIH
MOJHOW BOJBI, pPACTBOpa MEpMaHraHaTa Kallis, B3aWMOJCHUCTBUE AallETUIICHA C
aMMUa4YHBIM pacTBopoM okcuma cepebpa(l)), kauecTBeHHOEe OOHapyKEHHE
yriiepoja v BOJOPOa B OPTaHMYECKUX BEUIECTBAX, MOJIYyYEHUE ITUIICHA U U3YUYEHUE
€ro CBOMCTB, O3HaKoMJeHHE ¢ kKoyuiekiusaMu «Hedte» u «Yroawy», ¢ odpasnamu
MJIACTMACC, KaydyKOB M PE3UHBI, MOJICIIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U

rajJorcHIpoOu3BOJHBIX YITIEBOJOPOIOB.
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118.6.1.3. Kucnopoacoaepskaiiye opraHi4ecKie CoeInHEHUsI.

[IpenenbHble OJHOATOMHBIE COUPTHL. CTpOE€HHE MOJIEKYJ (HAa IpUMEpe
MeTaHosa U JTaHosa). ['omonorumueckuil psia, oOmas ¢opMmyna, U30Mepus,
HOMEHKJIaTypa u wiaccupukanus. Du3nyeckue CBOWCTBA MPEACIbHBIX
OJTHOATOMHBIX CIUPTOB. BOJOPOIHBIE CBA3M MEKY MOJIEKYJIAMU CIIUPTOB.

XHWMHUYECKHE CBOWMCTBA: PEAKIMM 3aMEIICHUS, NETUApATAUU, OKUCICHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJHOATOMHBIE CIUPTHI. [IelicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHHs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢pupsel, HOMeHKIaTypa U u3oMepus. OCOOEHHOCTH (PU3UUECKUX U
XAMHUYECKUX CBOWCTB.

MHOroaroMHble CHOUPTBI — STWICHIJMKONb W TiMLEepuH. Du3ndeckue u
XUMHUYECKUE CBOMCTBA: PEAKLUHN 3aMEILEHUS, B3AUMOJICHCTBHE C OPraHUYECKUMU U
HEOPTraHWYECKUMH KUCJIOTAMHU, KaY€CTBEHHAs pEaKI1sl HA MHOTOATOMHbBIE CITUPTBHI.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TNOJy4YeHUS W MPUMEHEHUE
MHOTO2TOMHBIX CIIUPTOB.

®eHosr. CTpoeHHE MOJIEKYJIbI, B3aMMHOE BIIMSIHUE THIPOKCOTPYNIBI U
oensonbHOro sigpa. dusmueckue cpoiicTBa (peHona. OCoOEHHOCTH XHMHUYECKUX
cBOMCTB (eHnona. KadyecTBeHHble peakuun Ha (eHosl. TOKCHMYHOCTH (peHoJa.
CrniocoObl mosrydenusi u nnpuMenenue dhenomna. denonpopmanbaeruanas cMoa.

KapOoHunbHble cCOeIMHEHUS — AJIbJIETUIbl U KETOHBL. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpyMIibl. ['OMOJIOrMYecKUE PsiAbl albJErHI0B U KETOHOB, OOuIas
dopmyna, uzomMepuss U HOMEHKIaTypa. Du3nyeckue CBOICTBA aJbJErHIIOB U
KETOHOB.

XVWMHUYECKHE CBOMCTBA albJETUIOB U KETOHOB: PEAKUWUU MPUCOECIHHECHHS.
OxucieHue aabAETUAOB, KAueCTBEHHbIE peakuuu Ha anpieruapl. CrnocoOsl
MOJIyYeHUS U IPUMEHEHHE AJIbJIETH/I0B U KETOHOB.

OnHOOCHOBHBIE MTpeieabHbIe KAPOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOEHUS

MOJIEKYJ KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKkIatypa. @u3nuecKkrue CBOMCTBa
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OJTHOOCHOBHBIX MpPENEIbHBIX KapOOHOBBIX KHUCIOT. BOmOpOIHBIE CBSI3U MEXITY
MOJIEKYJIaMHi KapOOHOBBIX KUCIOT.

XYUMHUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA, peakius STepuUKAINH,
pPEaKIUu C y4acTHEM YTIIE€BOJOPOIHOIO paguKaa.

Oco0eHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.

[ToHsiTHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIOT — CJIOKHBIX duUpax.

Muoroo0pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEACIbHBIX
" apOMaTUYECKUX  KapOOHOBBIX  KHUCIIOT, JUKApOOHOBBIX  KHCIIOT,
TUAPOKCUKApOOHOBBIX KHCIOT. llpencraBurenn BbICIIMX KapOOHOBBIX KHCIOT:
CTEapUHOBAsl, MaJbMUTHUHOBAs, OJIEMHOBas KHUCIOTHL. CrnocoObl TOJyYEHHS H
IpUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxusble 3¢upbl. ['omonoruyeckuid psan, odmas dopmyina, uoMmepus U
HOMEHKJIaTypa. Dusnyeckne M XUMHUYECKHE CBOMCTBA: THJIPOJM3 B KHCION WU
IIEJIOYHOM Cpeie.

XKupsl. Crpoenue, puszndeckne 1 XMMUYECKHE CBOMCTBA AKUPOB: TUAPOIHU3 B
KHUCIION U 11esouHon cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HEIpeNeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MBpI14 KaK coJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JeiCTBHUE.

OO1as xapakTeprucTuka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, 11-
U TIOJTUCaXapuibl).

Monocaxapuapl: rt0Ko03a, GppykTo3a. Pu3nueckre CBONCTBA U HAXOXKICHHE
B nnpupoae. dorocuHres.

XVMMHYECKHE CBOMCTBA TJIIOKO3bl: PEAKIMU C YYaCTHEM CHOUPTOBBIX H
aIbJCTUIHOM TpyMI, CHUPTOBOE M MOJIOYHOKHCIOE OpokeHue. I[lpumeHeHue
TJIFOKO3bI, €€ 3HAUEHHE B JKU3HEACSITEIIbHOCTH OpraHu3Ma.

Jucaxapuasl: caxaposa, MaJbTO3a. BoccranasnuBaroniue 151
HEBOCCTaHaBIMBaKOIMMe aucaxapuibl. ['maponus nucaxapuaos. HaxoxneHue B
NPUPOE U PUMEHEHHE.

[Tonucaxapuapl: Kpaxmall, NIMKOTEH U HETr0103a. CTpOEHNE MaKpOMOJIEKYT

Kpaxmaljia, TJIMKOTCHa W LICJIJIKOJI03EI. dus3nyeckue CBOMCTBA Kpaxmajla H
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LEJUTI0NI03bl. XUMMHUYECKUE CBOMCTBA Kpaxmaa: THIPOJIN3, KaueCTBEHHAs peaKius
c noaoM. XWMHYECKHE CBOWCTBA IIEJUTFOJIO3BI: THAPOJIN3, MOJTydeHue 3(UpOB
1esu003bl. [ToHsTHE 00 MCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIM MIENK).

OKCIEPUMEHTAIbHBIC METOJIbl M3YUYCHHS BEIIECTB U MX MPEBPAIICHUI:
PacTBOPUMOCTb PA3JIUYHBIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CIHPTA B AJBJIETU] HAa PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHUE ATUJIOBOTO COUPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJeruabl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(1l)), peakius riaunepruHa ¢ THAPOKCUIOM
meau(ll), XxumMuueckre CBOMCTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJAEHCTBUE
pacTBopa riaoko3sl ¢ ruapokcuaoM meau(ll), B3aumonericTBre Kpaxmaia ¢ HOJA0M,
pelIeHrne DSKCIEePUMEHTaIbHBIX 3a7ad 1o TemaM «CoupTel W (DEHOJIBIY,
«Kap6onoBbie kKuciaotbl. CI0KHBIE dPUPHD).

118.6.1.4. AzoTconepikaiiue OpraHuyecKue COSTMHEHUS.

AMWHBI — OpraHUYeCcKue MPOU3BOJIHbIE aMMuaka. Kiiaccudukaiys aMiuHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crtpoenue moliekyi, obmas gopmysna, U30MepHsi, HOMEHKIaTypa U (pu3nyeckue
CBOICTBAa. XMMHUYECKOE CBOMCTBA anu(paTUUECKNMX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAaHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHUCIIOTOW.
CoJi aJIKWJIaMMOHHUSL.

AHWIMH — MNOpeACTaBUTEIb aMHHOB apomaTtuyeckoro psiaa. CrpoeHue
aHuiauHa. B3anMHoe BiMsSHUE TPYIN aTOMOB B MOJIeKyse aHuianHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHWIMHA. KauecTBEHHbIE peakluy Ha aHUJIUH.

CriocoObl monyueHus U NpuMeHeHue anudarudeckux aMuHOB. [lomyueHue
aHUJIMHA U3 HUTPOOEH30J1a.

AmuHokucoThl. HoMeHknaTypa v uzomepusi. OTenbHbIE IPEICTABUTENN 0L
AMUHOKHUCJIOT: TJMIUH, anaHuH. @Ou3nueckue CBOWCTBA AMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peaKius TMOJUKOHJICHCAIIUA, OO0pa3oBaHWE TMENTUHON CBS3H.

buonoruueckoe 3HaueHne aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TENTUIOB.
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benku kak mpupomHbie monmMmepbl. [lepBudHas, BTOpUYHAS W TPETHYHAS
CTpyKTypa OelKOB. XHUMHUYECKHE CBONCTBA OEJKOB: THAPOIU3, JACHATypauus,
KaueCTBEHHbIC PEaKIIMU Ha OCJIKH.

OKCIEpPHMEHTAJIBHBIC METOJIbl HM3VYEHHs BEIIECTB W MX MPEBPAIICHUN:
pacTBopeHHe O€NKOB B BOJIE, JECHATypalusi OEJIKOB NMpU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, peIIeHHWE OKCIEPUMEHTAIbHBIX 3aJad [0 TeMaM
«A30TCoepKalle OpraHuYeCcKue CoOeIMHEHNs» U «Pacno3HaBaHrne OpraHUu4eCKuX
COEIMHEHUI.

118.6.1.5. BeicOkOMOJIEKYISIpHbIE COETMHEHUS.

OCHOBHBIE MOHSTHS XUMHH BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN: MOHOMED,
IIOJINMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJMMEPU3ALUSA U TTOJUKOHECHCALIUS.

[Tomumepnbie wmatepuansl. [lmacTMacchl  (MOJNMUATUIICH, TOJIUIPOIUIICH,
NOJIMBUHWIXJIOPU, MOJMCTHPOJ, MOJUMETHIMETAKPUIAT, [OJUKapOOHATHI,
noJidTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToOMEpBI: HaTypaJdbHBI  KayyyK,  CHHTETHUECKHE  Kay4dyyKu
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBHIN ). Pe3una.

BosiokHa: HaTypasibHbI€ (XJIOMOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

OKCIEPUMEHTAJIBHBIC METOJIbIl HM3VUYEHHs BEIIECTB W MX TNPEBPAIICHUI:
O3HAaKOMJIEHUE ¢ 00pa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7auy 1o Teme «Pacrno3HaBanue
IJIACTMAacC W BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenue MoOJeKyIsspHOW (OpMYJIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBBIM JIOJIIM JIEMEHTOB, BXOSAIIUX B €r0 COCTaB, HAXO0KIEHUE MOJIEKYJISIPHON
(bopMyIIbl OPraHMYECKOro COeIMHEHUs TI0 Macce (00BEMY) MPOAYKTOB CrOpaHus, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB pPEaKLUUU HW/WUIM HCXOJHBIX

BEILIECTB, YCTAHOBJICHHE CTPYKTYPHOU (hOpMYJIbI OpPraHUYECKOro BEIIECTBAa Ha
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OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CITOCOOOB MOJYUYEHUs, OTMPEASICHUE 0N
BBIXO/Ia TIPOJYKTA PEAKIIUN OT TEOPETUUECKH BO3MOXKHOTO.

118.6.1.6. MexnpenMeTHbIC CBS3H.

Peanuzamnus MeXIIpeAMETHBIX CBSI3CH TP NU3YYCHUU OPTaHUYECKONW XUMHUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTeCTBEHHO-
HAyYHBIX TIOHSATUH, TaK W TOHATUM, MPUHATHIX B OTHCJIBHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re ecTeCTBeHHO-HAYUHbIC TIOHITHS: IBJICHUE, HAYYHBIN (akT, TUIoTe3a,
TEOpHsl, 3aKOH, aHalu3, CHHTE3, Kiaccuukaius, HAOIIOJCHUE, H3MEpPCHHUE,
AKCIIEPUMEHT, MOJICITh, MOJICTTUPOBAHHE.

®duzuka: wmaTtepus, aToM, OJJIEKTPOH, TMPOTOH, HEUTPOH, MOJEKYIa,
HSHEPreTUYECKUN ypOBEHb, BEIIECTBO, TElI0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MYECKHE BEIWYUHBI, €JIMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPrus,
Macca.

buonorusi: kieTka, opraHu3M, OdKOcHCTeMa, Ouocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOXKEHUE,
dboToCHHTE3, HbIXaHWe, OCNTKH, VYIJIEBOIbI, JKUPBI, HYKICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie HCKOMaeMbl€, TOTUIUBO.

TexHonOTHsA: THIIEBBIC MPOAYKTHI, OCHOBBI PAIMOHAILHOTO IHUTAHUSA,
MOIOIIUE CPEJICTBA, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

118.7. Conepxanue ooyuenus B 11 kiacce.

118.7.1. OGmiast u HEOpraHUYECKass XUMHUSL.

118.7.1.1. TeopeTnueckue OCHOBBI XUMHH.

Atom. CocTaB aTOMHBIX SAEp. XUMUYECKUN dNIeMEHT. 30TOmEI.

CtpoeHrne  dSJICEKTPOHHBIX  O0OJIOYEK  aTOMOB, KBaHTOBBIC  UHCIIA.
DHepreTuueckue ypoBHM M TOAYpOoBHH. ATomHbIe opoutamm. Kmaccudukamms
XUMHYECKHX DJIEMEHTOB (s-, P-, d-, f-amemenTnI). PacnipenencHre 3a¢KTPOHOB 110
ATOMHBIM OpPOUTAISIM. DJIEKTPOHHBIE KOH(DUTYpaIK aTOMOB 3JIEMEHTOB TMIEPBOTO—

quBépTOFO MnepnoJoB B OCHOBHOM H B036y)K)1éHHOM COCTOSHHNH, DJICKTPOHHBIC
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KOH(UTYpali HOHOB.

DIEKTPOOTPULIATENBHOCTb.

[Tepuoauueckuii 3akoH u Ilepuoanueckast cuctemMa XUMUYECKHX AJIIEMEHTOB
J.. MenneneeBa. CBsi3b NEpUOINYECKOTO 3aKOoHA W lleproauyeckoll CHCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IPOCTHIX U CJIIOKHBIX BEIIECTB MO IPyIIaM 1 NepUogaM. 3Ha4€HHUE EPUOANIECKOTO
3akoHa J[.11. Menneneena.

XuMH4deckass CBA3b. BHUAbl XMMHYECKOM CBS3U: KOBAJCHTHAs, HWOHHAs,
MeTanyeckas. MexaHu3Mbl 0Opa3oBaHUsS KOBAJIGHTHOW CBSI3U: OOMEHHBIM U
JOHOPHO-aKUENTOPHBIN. DHEPrus U JiuHa cBsA3U. [10IspHOCTD, HAIPABIEHHOCTh U
HACBIIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbelie cBsa3u. BonoponHas CBA3b.
MexMOoneKysapHble B3aUMOICHCTBHUS.

BaJIeHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYpPBI MOJIEKYJI C UX F€OMETPHUUECKIUM CTPOEHUEM (HAa MPUMEPE COETUHEHHM
3JIEMEHTOB BTOPOT'O IIEPUOAA).

[IpencraBiieHre 0 KOMIUIEKCHBIX COeTMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:!
KOMIUIEKCOOOpa3oBaTeyb, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIUHEHUM.
[ToHsiTHE O KOOPAMHALMOHHOW XUMUMU.

BemecTtBa MONEKYyISpHOTO M HEMOJEKYJISPHOIO  CTPOCHMS. THIbI
KPUCTAJUTMUECKUX PEHIETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

[Toustne o pgucnepcHbix cucteMax. Mctunabie pacTtBopbl. CriocoObl
BBIPAKEHNs KOHLIEHTPALIMM PacTBOPOB: MaccoBas IOJS BEIIECTBA B PacTBOPE,
MOJISIpHAss ~ KOHUEHTpauus. HacelllleHHbIE UM HEHACBIIEHHBIE  PACTBOPBI,
pacTtBOpuMOCTb. Kpucramioruaparst.

Krnaccudukanus 1 HOMEHKIIaTypa HEOpraHMYECKUX BellecTB. TpuBHaibHbIC
HAa3BaHMs OTIAEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BELIECTB.

Knaccudukanus XuMu4ecKux peakiuil B HEOPTaHUYECKOW U OPraHUYeCcKOM
XUMUH. 3aKOH COXPAHEHUsl MacChl BEIIECTB; 3aKOH COXPAaHEHUs W MPEBpPALCHUS

HPHEPruM MPHU XUMHUYECKUX peakuusx. TemnoBbie 3 (HEeKTh XUMUYECKUX PEaKIUM.

[IOKYMEHT MOAMUCAH 3MEKTPOHHOW MNOANUCHIO

MYHULUMUNAJIbHOE BIOA)XETHOE OBLLIEOBPA3OBATEJIbHOE Ceptudukat AD5B6050ADA37FA6BOFE2B13B043F037
YYPEXXAEHUE "KAPTACOKCKAS CPEQHSAS OBLLLIEOBPA3SOBATEJIbHASA
LUKOJIA-UHTEPHAT N21", KoHapaTtbeBa EneHa MuxaiinosHa, upextop




TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XUMHUYECKON peaKInu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumbie 1 HEOOpaTHMBIC peaKIui. XUMU4IecKoe paBHOBecHe. DakTophl,
BIIMSAIOLIME HA TMOJOKECHUE XMMUYECKOT0 PaBHOBECHS: TEMIIEPATYpa, AABJICHUE U
KOHIICHTPAIIMU BELIECTB, y4acTBYOIMMX B peakuud. [Ipuniun Jle [larenbe.

Onektposmtryeckas auccormarus. CuiabHbIE W CIIa0ble AJICKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpalbHAasd,
nienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCAUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. (CTeneHb  OKUCIECHUS.
OkuciauTedb U BOCCTAHOBUTENb. lIpolecchl OKHUCIEHUS W BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIUTEIM W BOCCTaHOBUTENU. MeTon 3JEeKTpOHHOro OaliaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIEPUMEHTAIBHBIC METOJIbl M3YUYCHHS BEIIECTB U MX MPEBPAIICHUI:
pa3oKEHHE TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJIEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, OIpe/ieieHUe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, H3YYCHUE BIIMSHUS Pa3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHSI.

118.7.1.2. Heopranuueckasi XuMusi.

[Tomoxenne HemetaioB B Ileproandeckoil CUCTEME XUMHUYECKHX
sanemenToB J[.M. MenzeneeBa 1 0COOCGHHOCTH CTPOCHUSI UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONUSI HEMETAJUIOB (HAa MpUMEpe KHUCIOPOJa, CEPHI,
dbochopa u yraepona).

Bonopon. Tlonyuenue, pusndeckne U XMMUYECKHE CBOMCTBA: PEAKIIMH C
MeTaJlJIaMHA U HEMETAJNIaMH, BOCCTAHOBHUTEIIbHBIE CBOMCTBA. ['UapuabL.

INanorensl. Haxoxaenue B mpupojie, CrocoObl MoaydeHus, puzndeckue u
XAMHUYECKUE CBOMCTBA. | aloreHoBOAOpObl. BakHeWmme KUCIOPOACOAEPIKALINE

COEJIMHEHHUs ranoreHoB. JlabopaTopHble W TPOMBIIUIEHHBIE CIIOCOObI MOJYyYEHHUS
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rajgoreHoB. [[ppuMeHeHne raJsoreHoB U UX COCIMHEHHM.

Kucnopona, o3oH. JlabopatopHbie ¥ MPOMBIIIIEHHBIE CIIOCOOBI MOTYyYCHHUS
kucnopoaa. @U3NUECKe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxnenue B mpupoje, CHOCOObl TOJNy4eHHs, (U3UYECKUE W
xummudeckue cBoictBa. CepoBogopon, cynbdpuasl. Oxcua cepui(1V), oxcun
cepbl(VI). CepHucrasi u cepHasi KUCJIOTHI U UX coiau. OCOOCHHOCTU CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

Azor. Haxoxnenue B mpupoje, CHocoObl ToNydeHus, (u3nUecKue u
XAMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAst U a30THaA
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azoTa
U €r0 COeTMHEHHI. A30THBIE yIOOpEHHUS.

®ochop. Haxoxnenue B mnpupoje, crnocoObl MOIydYeHHs, PU3HYECKUE U
xumudeckue cpoictBa. dochunpr u pochun. Oxcuast docdhopa, dochopHas
kuciora u e€ couu. [lpumenenue Qocdopa u ero coemunenuii. docdopHbie
ynoOpeHus.

Yriepon, HaxoxaeHue B npupoAe. AJUIOTPONHBIE  MOAUDUKAIUU.
®duznyeckne W XUMHYECKHE CBONCTBA TMPOCTHIX BEHIECTB, OOpPa30BAHHBIX
yraeponom. Okcua yriaepona(ll), oxcun yranepona(IV), yronbnas kucimora u e€
coJiu. AKTUBUPOBAHHBIN yroiib. [IpuMeHeHne mpocThIX BEIIECTB, 00Pa30BAHHBIX
YIJIEPOJIOM, U €TI0 COEIMHEHUM.

Kpemunii. Haxoxaenue B npupoje, crnocoObl NojdydeHus, (GUu3ndyecKkue Hu
xumuyeckue cporctBa. Oxcun kpemHus(IV), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHue KpeMHUS U ero coeqnHeHnil. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonmoxenne metannoB B [lepuoanueckor cucteMe XMMHYECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS ICKTPOHHBIX 000JIOYEK aTOMOB METAJIIOB.

Obmume usnueckue cBoiicTBa MeTauioB. [IpuMeHeHne MeTauioB B ObITY U
TexHuke. CIUIaBbl METAJLJIOB.

DNEeKTPOXUMHUYECKUI psAll HanmpspkeHui MetamioB. OOmme cnocoOb

MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHS, MMAPOMETAILTYPIus,

[IOKYMEHT MOAMUCAH 3MEKTPOHHOW MNOANUCHIO

MYHULUMUNAJIbHOE BIOA)XETHOE OBLLIEOBPA3OBATEJIbHOE Ceptudukat AD5B6050ADA37FA6BOFE2B13B043F037
YYPEXXAEHUE "KAPTACOKCKAS CPEQHSAS OBLLLIEOBPA3SOBATEJIbHASA
LUKOJIA-UHTEPHAT N21", KoHapaTtbeBa EneHa MuxaiinosHa, upextop




anekrpometaiutyprusi. [lonarue o kopposun metamaoB. CrocoObl 3alIMTHI OT
KOPPO3UHU.

O6mias xapakrepuctuka MmetayioB [A-rpymnmbl [lepuoguyeckoit cUCTEMBI
XUMHYECKUX JIeMeHTOB. Hatpuii u kanuii: monydenue, Gu3nyecKue 1 XUMHUECKHe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHEHU.

O6mas xapakrepuctuka metamioB IIA-rpynmner [lepuoguueckoit cucteMsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJIbIHi: TOJy4YeHHE, (U3HYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB M HUX COECAUHEHUHU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIOMUHUIN: IOJTydeHUe, PU3NIECKUE U XUMUUYECKUE CBOMCTBA, MPUMEHEHNE
IPOCTOrO BEIECTBA U €ro coeluHeHud. AMQoTepHbIE CBOICTBa OKCHIA U
TUJIPOKCUIA AJTFOMUHHUS, TUAPOKCOKOMILICKCHI aTFOMUAHMUSL.

OO6miast xapakTepuCTHKa MeTaIoB 1oOouHbix noarpymnm (b-rpymnm)
[Ieproanyeckoi CUCTEMBl XUMUYECKUX 3JIEMEHTOB.

Pu3NUeCKre 1 XUMAYECKUE CBOWCTBA XpOMa U €ro coeauHeHn. OKCuasl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U guxpomaTsl, HUX
OKHCIIUTENIbHBIE CBOWCTBA. [lonyueHne u npuMeHeHne xpoma.

Pu3nyecKkne W XHMUYECKHE CBOMCTBA MAapraHia M €ro COEAUHECHUMU.
Baxneiimme coeaunenuss wMapranna(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBONCTBA.

duznyeckre U XMMHUYECKHE CBOMCTBA JKejae3a U ero coeguHeHuii. OKCUIbI,
ruapokcunl U conu xxene3a(ll) u xxeneza(Ill). [lonyyenue u npuMmeHeHue xKene3a u
€ro CIUIaBOB.

DOU3NYECKre U XUMHUYECKHE CBOMCTBA MEIN U €€ coenuHeHuid. [lonydyenne u
MIPUMEHEHUE MEU U €€ COCUHEHN.

[{uuk: monmyuyeHue, (U3MUECKHEe W XUMHYECKHE CBOWCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA U TUAPOKCHIA INHKA, THIPOKCOKOMIUIEKCHI IUHKA. [[pumeHnenue
IIMHKA U €ro COCIUHCHUMN.

3KCHCQI/IMCHTEUIBHBIG MCTOJIbI HM3VUYCHMA BCINCCTB W WX H[ZGB[!&QCHI/II\/JI:

n3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢docdopa, kene3a, MarHus B
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KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIUIaBb», B3aUMOJCICTBUE
LIEJIOYHBIX U IIEJOYHO3EMENIbHBIX METAIUIOB C BOJOM (BO3MOXXHO HCIIOIb30BaHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE IIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
1IEJI0YEH, KAUECTBEHHBIE PEAKIIMM HA HEOPTAaHMYECKHE aHUOHBI, KATUOH BOJIOPOJa
U KaTUOHbl METAJJIOB, B3aMMOJCHCTBUE TUAPOKCUIOB AOMUHUS W LHAHKA C
pacTBOpaMH KHUCJIOT M LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUD», «A30T H Pochop U UX COCAUHEHUSN,
«MeTasibl MIaBHBIX TOATPYII», «MeTaibl TOOOYHBIX MOATPYIII.

118.7.1.3. Xumus u KU3Hb.

Ponb xumMun B 00€Cie4eHN YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA.

[ToHdaTe 0 Hay4yHBIX MeETOAAX TNO3HAHUS U METOAOJOTHMH HAayYHOTO
WCCIICIOBAHMS.

Hayynble  OpuHIUIBI ~ OpraHu3alid  XUMUYECKOrO0  MPOU3BOJCTBA.
[IpoMblIlIUIEHHBIE CHOCOOBI TIOJNYYECHHS] BAXKHEMINIMX BeElIeCTB (HAa MpuMepe
IIPOU3BOJICTBA AMMHAKa, CEPHOM KHUCIOTBI, MeTaHoJa). [IpoMBbIlITIEHHBIE CITOCOOBI
IOJIYYEHUS] METAJIJIOB U CIUIABOB. XMMHUYECKOE 3arpsI3HEHNE OKPYXKaIOLIEH Cpelibl U
ero nocneacTBus. Posib XumMuu B 00€CrieYeHUN SHEPreTUYECKON 0€30MacHOCTH.

XuMHusi U 300pOBbE uesioBeka. JlekapcTtBeHHble cpenctBa. Ilpasuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUN MEIULIUHBI.

XUMUS UM OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIEe J00aBkU. Pojib xumMuu B
o0ecrieueHnH MHUIEeBOM 0€30M1aCHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumwus. IIpasuia
0€30MacHOr0 UCIIOIb30BaHUs MPenapaToB OLITOBOM XMMUH B IOBCETHEBHOM JKU3HHU.

XUMHsSI B CTPOUTENILCTBE: BAKHEHIITNE CTPOUTEIbHBIE MaTepHalbl (IIEMEHT,
0eToH).

XuMus B CEIbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00pEHUsI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpHUalbl, KPACKH, CTEKIJIO, KEpaAMHUKA.

Pacuétnrblie 3anaun.

Pacuérbl: Maccel BemiecTBa Wil 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY

BEICCTBA, MacC€ 1IN O6’béMy OJHOI'O N3 Y4AaCTBYIOIIHMX B p€aKIWH BCUICCTB, MACChI
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(00BEMa, KOMMYECTBA BENIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET

puMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIUH, €CJIA OJTHO

W3 BEIIECTB JIAaHO B BHJIE PACTBOpA C ONPEICIEHHOWM MAacCOBOM JOJIEH

PacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIIEHTPAIIMK BEIIIECTBA B

pacTBOpE, JOJIM BbIX0/1a IPOAYKTA PEAKIIUU OT TEOPETUYECKU BO3MOYKHOTO.
118.7.1.4. MexnpeaMeTHBIC CBSI3H.

Peanuzamusi MEXNpeAMETHBIX CBA3€M MpU  HM3yYeHUH OOmed U
HEOpraHu4eckol XuMuu B 11 Kiacce oCyIeCTBISIETCA YEPE3 MCIOJIb30BAHUE KaK
o0IMX €CTeCTBEHHO-HAYYHBIX MMOHATHN, TaK W TMOHITHH, IPUHATHIX B OTIACITBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01re ecTeCTBeHHO-HAYYHbIC TIOHITHS: SIBJICHUE, HAYYHBIN (QakT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, KiacCUu(UKaIius, MepUOJIUYHOCTb, HAOJIO/ICHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

®du3uka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIBI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, 00bEM, arperaTHOE COCTOSIHHME BEIEeCTBa, WJICATbHBIM ra3, (usnyeckue
BEJIMYMHBI, €UHULIBI U3BMEPEHUSI, CKOPOCTh, IHEPTHS, Macca.

buonorus: kimerka, opraausm, sKocuctema, ouocdepa, MeTaboIM3M, MaKpoO-
1 MUKPODJIEMEHTBI, OCJIKH, JKUPBI, YTICBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepalibl, TOPHBIE MTOPO/IbI, TTOJIE3HBIE NCKOIIAeMbIe, TOTIIIMBO,
pPeCypCHhI.

TexHoJIOTus: XUMHUYECKas MPOMBIIIIIECHHOCTh, METAJTyprus, CTPOUTEIbHbIE
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHUECKAS MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHUYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

118.8. Ilnanupyembie pe3yiabTaThl OCBOCHHUSI TPOrpaMMbl IO XUMHUU
(yriyOn€éHHBIA ypPOBEHb) HA YPOBHE CPEHETO OOIET0 00pa30BaHUS.»

118.8.1. ®I'OC COO ycranaBnuBaeT TpeOOBAHUS K pe3yJbTaTaM OCBOCHHS
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OOyYarOIIMMHUCS TMPOTPAMM CpeIHero oOmero oOpa3oBaHUS: JUYHOCTHBIM,
METaIpeAMETHBIM U TIPEAMETHBIM.

B COOTBETCTBUU C CHCTEMHO-JESATEIBHOCTHBIM TIOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJIhTATOB OCBOCHHS TpPEIMeTa «XHUMHs» Ha YPOBHE CPEIHETrO
o0111er0 00pa3oBaHus BBIICICHBI CICTYIOIINE COCTABIISIONIHUE:

OCO3HaHWE 00YUYAIONTUMUCS POCCHUICKON TPaXKTaHCKOW UACHTUIHOCTH;

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIHbHOCTH U CAMOOTIPEICTICHUIO;

HAJIMYUE MOTUBAITUHU K O0yUEHUIO;

TOTOBHOCTH M CITOCOOHOCThH O0YYaIOIMUXCSl PYKOBOJCTBOBATHCS MTPUHATHIMU
B 001IIeCTBE MPaBWJIAMU W HOPMaMH TTIOBEICHNUS,

HaJIM4YUE MTPABOCO3HAHUS, IKOJIOTHUYECKON KYIbTYPHI;

CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTDH KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMSI TpeIMeTa «XHUMHUS» OTPaKaroT
c(OpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
00yJaroIuxcs B MPOLEecce peaan3aiui 00pa3oBaTeIbHON AEITETbHOCTH.

118.8.2. JInuHOCTHBIE pe3yIbTAaThl OCBOCHHS MPEAMETa « XUMHUS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OIBITA IO3HABATEILHON M TIPAKTHYECKON JCSITCIBHOCTH
oOy4Jarommxcs B MPOLECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YHCJIe B YaCTH:

1) rpasx1aHCKOTO BOCITUTAHUS:

OCO3HaHMS 00YUYaIOIIUMHKCS CBOUX KOHCTUTYITMOHHBIX MPaB U 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOTOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOpPMax M TMPaBWIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JCATEIHHOCTH TIPH CO3JAaHHH
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TMPUHUMATh MOTHBBI, HAMEPCHHS, JIOTUKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUEOHOU ACSITEIHHOCTH;

2) MaTpUOTHYECKOTO BOCITUTAHHUSI:
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LIEHHOCTHOIO OTHOILUEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOKEHHUS K IPOLIECCy TBOPYECTBA B OOJACTH TEOPUU M MPAKTHUUYECKOTO
NPWIOKEHUS XUMHUH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAONIONEHUM, KpPONOTIMBBIX 3KCIEPUMEHTAIBHBIX  IIOHUCKOB,
IOCTOSTHHOTO TpyZAa Y4E€HBIX U PAKTUKOB;

MHTEpECa W II03HABATEJIbHBIX MOTHMBOB B IOJYYEHUU U MOCIEAYIOLIEM
aHaJIn3e MHQOpPMAIMK O MEPENOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMHH,

3) TyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHUS:

HPAaBCTBEHHOI'O CO3HAHMUs, STUYECKOTO IOBEACHMUS;

CIIOCOOHOCTH OLIEHMBATh CUTYallUH, CB3aHHbIE C XMMHUYECKUMU SIBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEICHHE U IMOCTYNKH CBOMX TOBapHIIEH C
NO3ULMK HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) hbopMHUPOBAHHUS KYJIBTYPBI 3I0POBbSL:

NOHMMaHUsl LIEHHOCTEH 3/0pOBOr0 U 0Oe3omacHoro oOpas3a KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MUYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

coOMI0/IeHNs MpaBuil 0€30MacHOrO OOpalleHusi ¢ BellecTBaMU B OBITY,
MTOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIbHOCTH;

NOHUMAaHUS LEHHOCTH NPAaBWJI WHAMBUAYAJIbHOTO M KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAaHUS MOCIEJCTBUI M HENPUATUS BPEAHBIX NMPUBBIUEK (yHOTpeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOIr0 BOCIIUTAHU:

KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIEeI0BaTENbCKON

NeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JpYruxX BHAAX
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JEATEIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YaCcTME B PELIIEHWH IPAKTUYECKUX 3aaad
COLIMAJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY H3yUEHHUIO MPOQECcCcHii pa3TuyHOro pojia, B TOM
YHCJIE HA OCHOBE NPUMEHEHHMSI IPEIMETHBIX 3HAHUM 110 XUMUHU;

YBaXXEHUS K TPy, JIIOISAM TPYAA U pe3ylbTaTaM TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJbHOW TPacKTOPUU
oOpas3oBaHusl, Oynymield mpodeccun U peanu3aluu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) SKOJIIOTHYECKOTO BOCITUTAHHS:

AKOJIOTUYECKU 1IeJIeCO00Pa3HOr0 OTHOIICHHS K MHPUPOJIE KAaK HCTOYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MIIE;

INOHMMaHUsl TJI00AJBHOIO XapakTepa 3KOJOTHYECKHX Mpo0JieM, BIMSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HaHUSI HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTH)KEHUH XUMHUU IS
peneHns BONPOCOB PAllMOHAIIBHOTO IIPUPOAOTIOIb30BAHNS;

AKTUBHOTO HENPUSATHS JCUCTBUH, TMPUHOCIIIUX BpEI OKPYKAKOIIECH
OPUPOJIHON cpezie, YMEHHsI NMPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
MOCJIEACTBUS NMPEANPUHUMAEMBIX JCUCTBUN U MPEIOTBPAILATD HX;

HaJUYUs PA3BUTOrO 3KOJIOTMYECKOTO MBILIJIEHHUS, SKOJIOTUYECKOHN KYJIbTYPHI,
OmbITa NEATEIIBHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA HWMH B IO3HABATEIbHOM, KOMMYHUKATUBHOW U COLMAJIBHOU
IPAaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO HPOTHUBOCTOSITH HJI€OJIOTUH
xemogoOuu;

7) IEHHOCTH HAYYHOTO TIO3HAHHUS:

MHPOBO33pPEHNS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKd W OOUIECTBEHHOM MPaKTUKU;

NOHMMAHUA CHEIU(PUKA XUMUU KaKk HayKd, OCO3HaHHs €€ pojiu B

GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJIECHUS, CO3JaHUM I1€JIOCTHOTO
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npeacTaBieHus 00 OKPYKarolleM MUPE Kak O €IUHCTBE MPUPOJBI U YEJIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIEHUU MpodJieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOEeKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH JUIsI COBPEMEHHOM
OUBWIM3AIMU: B €€ T'YMaHUCTHYECKOW HAIPABICHHOCTHM M Ba)XXHOM poONM B
CO3/IaHUU HOBOH 0a3bl MaTEPUAIILHON KYJIBTYPbI, B PELICHUH ITI00AJIBHBIX TPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30MacCHOCTH, B PA3BUTUU MEIUIMHBI, O0ECIEYEHUH YCIOBUN
YCIICITHOTO TPYZAa U IKOJIOTUYECKU KOM(POPTHOM JKMU3HU KaXKAOTO UjieHa OOIeCTBa;

€CTECTBEHHO-HAYYHON TIpaMOTHOCTU: ITOHUMAHUS CYIIHOCTH METOJ/IOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSCHEHHUS SBJICHHUM OKPYKAIOIIEro MUpa U
IPOUCXOASIINX B HEM U3MEHEHU, yMEHHUSI [1e1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XWMUYECKUE 3HAHUS IS
penieHus Npo0JieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

UHTEpECa K IO3HAHUIO, UCCIIEN0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHUIO W
caM0o00pa30oBaHMI0, K AaKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM IO XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSM TpyZa B pa3auyHbIX cepax npodheccuoHaIbHOU
NEeSATEIbHOCTH.

118.8.3. MertanpeaMeTHbIe pe3yabTaThl OCBOCHUS IIPOTPAMMBI 10 XUMUU Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBble A8 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYYAIOIIHUXCS
MEXIUCHUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE TOHATHUS, OTpasKarolue
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, IHEPIUs, SIBJICHUE,

npoliecc, CUCTeMa, HayYHbId (akT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
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Teopusl, UCCIeA0OBaHNE, HAOTIOIeHNE, N3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEpCalIbHbIC YUeOHbIC NEeHUCTBUs (MO3HABATEIbHBIC, KOMMYHUKATHBHEIE,
peryJISTUBHBIC), obecrieynBaroIIIe dbopMupoBaHUe (byHKITMOHATILHOM
TPAMOTHOCTH H COITMATHLHOM KOMIIECTCHIINH O00YyUYaOIIUXCS;

CIIOCOOHOCTH oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHbIEC
MEXIUCIUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHBEPCAJIbHbIE y4eOHbIE
JICVCTBHS B IO3HABATEIIBHON W COLMAIIBHON IIPAKTHUKE.

118.8.4. MeTamnpeameTHbIe pe3yabTaThl OTPaXKaroT OBJIAJICHUE
YHUBEPCATHHBIMA ~ YUCOHBIMH  TIO3HABATEIBHBIMH, KOMMYHHKATUBHBIMU U
PETYISATUBHBIMU JICHCTBUSMU.

118.8.4.1. OBnanenne yHUBEpPCATbHBIMU Yy4E€OHBIMH TIO3HABATEIHLHBIMU
NIEUCTBUSIMHA:

1) 6a30BBIC JIOTHYECKHUE ICHUCTBHUS:

CaMOCTOSATENIbHO  (OpPMYJIMPOBAaTH W aKTyalMu3UpoOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpeNeNsaTh IeNU JEATEIBLHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU HX
TOCTHKCHHSI, COOTHOCUTD PE3YNIBTATHI ACATEIHHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHMM TPHUEMBI JIOTHUYECKOTO MBIIIJICHUS:
BBIICNISITh XapaKTEpHbIE MPU3HAKUA TIOHSITHH W YCTAaHABIIMBATh WX B3aWMOCBS3b,
WCITOJI30BaTh COOTBETCTBYIONINE TIOHITHSI JIJIs1 OOBSICHEHUS OTIAEIBHBIX (PaKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHUS W KPUTEPUH ISl KIACCH(PUKAIMKA BEIIECTB M|
XAMHUYECKUX PEAKIUN;

yYCTaHABJIMBATh MPUYUHHO-CICJACTBEHHBIE CBS3U MEXKIYy HU3YYaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXJeHUS (MHIYKTHBHBIC, JCHYKTUBHBIC, TIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCMATPUBAEMBIX
SIBJICHHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOIIECCE MO3HAHUS HCTIOIb3YEMbIE B XUMHUH CUMBOJIMYECKUE

(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
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3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyia, ypaBHECHHE XUMUYECKON PEaKIIun
— TIpW pENICHUH y4eOHBIX MO3HABATENLHBIX W MPAKTHUYECKUX 3a/1a4, MPUMEHSThH
Ha3BaHHbBIC MOJICJIbHBIC MPEACTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMBbIX BEIIECTB U XUMUYECKAX PEAKIIHM.

2) 6a30BBIC UCCIICIOBATEILCKUE ICHCTBHS:

BJIAJIETh OCHOBAMHU METOJOB HAay4YHOTO ITO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKIHnii;

(bopMyIHpPOBATH IEJIU U 33]Ia4H UCCIIE0BAHUSI, UCTIOIB30BaTh IOCTABICHHbBIC
U CaMOCTOSTEIHHO C(OpMYyIHpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUS M OCHOBBI ISl (POPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUU;

BJIAJICTh HABBIKAMU CAMOCTOATEJIIBHOIO IUIAHUPOBAHUA W TPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyInpoBaTh
00001IIEHUS U BBIBOJABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

MpUoOOpeTaTh OMNBIT YUYEHUYECKOW MCCIIEA0BATEIbCKOM UM MPOCKTHOM
NESATEILHOCTH, TMPOSBIATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
IIOMCKY METOJIOB PELICHUS PAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB
MO3HAHUS.

3) pabota ¢ uHpoOpMaIuek:

OpPUEHTUPOBAThCA B PA3JIMYHBIX HCTOYHUKAX UHpopManuu (HaAy4dHO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPaBOYHBIE MMOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MPEJICTABIICHHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HENPOTHUBOPEYNBOCTD;

dbopMyIHpOBaTh 3aMPOCHl U MIPUMEHSATH PA3JIMYHBIC METOJIBI TIPH TIOUCKE U
orbope wuHpOpMAIMU, HEOOXOAUMOW IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(DOPMAIMOHHO-KOMMYHHKATUBHBIX
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TEXHOJIOTHIA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpaTh  ONTHUMAIBbHYIO  (QOpMy  TIPEACTABICHHUS
uHpopmaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIONIb30BaTh HAyYHBI fA3BIK B KadyeCTBE CpEJACTBAa Mpu paboTe ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU M CUMBOJIbI, (OpMyIibl, aO0OpeBUATYPBI, HOMEHKIIATYPY;

MCIOJIb30BaTh 3HAKOBO-CUMBOJIUYECKHIE CPEICTBA HATIISTHOCTH.

118.8.4.2. OBnanenue yHuBepcaaIbHIMU KOMMYHUKATUBHBIMU JI€UCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMBI B XOJI€ AUajIora H/Wiu
JTUCKYCCHUHW,  BBICKa3bIBaThb  HACH, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a/1a4H;

BBICTYIIATh C TPE3CHTAllMel pe3ylbTaTOB IMO3HABATEIHHOU AEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJIHEHUU
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW pabOThl MO HUCCIEIOBAaHUIO CBOMCTB
M3Y9JaeMbIX BEIIECTB, peaanu3aluid yueOHOTO MPOEKTa, U (POPMYIUPOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

118.8.4.3. OBnanenne yHUBEpCaAIbHBIMU PETYISATUBHBIMU JICHCTBUSIMHU:

CaMOCTOSTENIbHO IJIAHUPOBATh W OCYIIECTBIATH CBOIO TI03HABATEIHHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN  TpHU
BBINIOJIHEHUH Y4YE€OHBIX M HCCIEIOBATENbCKUX 3a7ad, BbIOMpAaTh HauOoliee
3 PexkTUBHBIN CHOCO0 WX pelIeHUsT C YYETOM TOJIYYEHUS HOBBIX 3HAHHU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJb JIEATEIHPHOCTH HA OCHOBE CaMOaHalu3a W
CaMOOLICHKHU.

118.8.5. [IpeameTHBIC peE3yabTaThl OCBOCHUS MPOTPAMMBI MO XWMHH Ha
yIIyOJIEHHOM YpOBHE Ha YPOBHE CpeAHEro oOImiero oOpa3oBaHUs BKIOYAIOT
cneruuyeckne uisi yaeOHOTO mpenMera « XUMUs» HaydHbIe 3HAHUS, YMEHUS H

CHoCcOObl IEUCTBUII MO OCBOEHHIO, MHTEPIIPETAMU W MPeoOpa30BAHUIO 3HAHMM,
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BUJIBI JIEATEILHOCTH TI0 IMOJYYEHHUIO HOBOTO 3HAHWSA W MPUMEHEHUIO 3HAHWHA B
pPa3TUYHBIX yU4EOHBIX CHUTYaIUSX, a TAKXKE B PEATbHBIX KU3HCHHBIX CUTYaIIHSX,
CBSA3aHHBIX C XuUMHEW. B mporpamMme Mo XMMUU TpPEAMETHBIE PE3YJIbTAThI
MIPEICTABIICHBI TI0 TOJIaM U3yUYEHUSI.

118.8.6. [IpeameTHbBIC pe3yabTaThl OCBOCHUS Kypca « OpraHudecKkas XuMus»
OTpa)karor:

c(hOpPMHUPOBAHHOCTh TPEICTABICHUN: O MECT€ W 3HAYECHUU OPTaHWUYECKOM
XUMHUU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B 00€CleUeHUU YCTONYMBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUH TPOOJIEM 3KOJIOTHYCCKOU, SHEPTETHUECKONU U
MIUIIEBON 0€30MMaCHOCTH, B Pa3BUTHUH MEIUITMHBI, CO3IaHUA HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obecrieueHUun parMoOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYphI
YeJIOBEKa, a TAK)KE DKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBbIO
Y IIPUPOJHOU CpEJIE;

BIIQJICHUE CUCTEMOW XHUMHUUYECKHUX 3HAHHM, KOTOpas BKIIOYACT:

OCHOBOIIOJIATAIOIINE TIOHATUS — XHUMHUYECKHH OJJIIEMEHT, aToM, SJIpo H
DJICKTPOHHAsE 000JI0YKa aTtoma, s-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y)XJIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3aIsl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTh, JJICKTPOOTPUILIATETLHOCTh, CTENEHb  OKHUCIEHUS,
XUMUYECKas CBSA3b, MOJIb, MOJIIPHAS Macca, MOJIIPHBIN 00bEM, YIIIEpOAHBIN CKENIET,
byHKIMOHATBHAS TPYIINA, pagukal, CTPYKTypHble (opmynsl (pa3BEPHYTHIE,
COKpAII¢HHBIE, CKEJIETHBIC), W30MEpHUsS CTPYKTypHAsS W MPOCTPAHCTBEHHAS
(reomeTpudeckas), U30MEphbl, TOMOJOTUYECKHA PSIJI, TOMOJIOTH, YTJIEBOIOPOIHI,
KHUCIIOPOJ- M a30TCOJEPKAIllEe OPraHUYECKUE COSTUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJIIPHBIC COSTUHEHUS;

TEOPHH, 3aKOHBI (eproandeckuii 3axoH /.M. MeHneneena, Teopusi CTpOCHUS
oprannveckux BemecTB A.M. byTiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB,
3aKOH COXPAaHCHHWsS W TIPEBpAIICHHS DSHEPIHM IPH XHUMHYCCKUX PEaKIIHsIX),
3aKOHOMEPHOCTH, CUMBOJHMYECKUN SI3bIK XWMHUH, MHUPOBO33PCHUECKHE 3HAHUS,

JEXKalmue B OCHOBC IIOHUMMAHHUA TPUYUHHOCTH H CHUCTCMHOCTH XHMHYCCKHUX
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SIBIICHUI;

MPEJCTABICHHUS] O MEXaHU3MaxX XUMUYECKUX PEeaKlnil, TePMOJUHAMHYECKUX
Y KHHETHYECKUX 3aKOHOMEPHOCTAX MX MPOTEKAaHUs, O B3aUMHOM BJIIMSIHUH aTOMOB
W TPYIIl aToOMOB B MOJIeKyJaX (MHIYKTUBHBIA W ME30MEpHBIA 3P QEKTHI,
opueHtanTsl | u Il pona);

(dakToIOrMYecKue CBEIEHUSI O CBOMCTBax, COCTaBe, TIOJYyYCHUHU U
0€30MacHOM HCIIOJb30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM JEATEILHOCTH YeJIOBEKA, OOIINX HAYYHBIX MPUHIIUAIIAX XUMUYECKOTO
MPOU3BOJCTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TTIepepadbOTKU HeDTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBIIATH XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh X B3aUMOCBA3b, UCIOJIb30BaTh COOTBETCTBYIOIME MOHITUS TpU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHI;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTABIICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUuYEeCKUX
BEILIECTB;

COCTaBJIATh YPABHEHUSI XUMHUYECKUX PEAKIIMI U PaCKpbIBaTh UX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHUN  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO OajlaHca »JTUX peakIiMii, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX W COKPAIEHHBIX HOHHBIX YPaBHECHUIA;

U3TrOTaBIIMBATh MOJIENU MOJIEKYJI OPraHUYECKUX BEUIECTB JJI WILTIOCTPalun
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUI: YCTAHABJIMBATh MPUHAIC)KHOCTh M3YyUECHHBIX
OpPraHMYECKUX BEIIECTB II0 HUX COCTAaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COCIMHEHUHM, JaBaTb WM Ha3BaHHUS 10 CHUCTEeMaTHYECKOU
HoMeHknatype (IUPAC) u npuBOoauTh TpUBHAIbHBIE HA3BaHUS ISl OTACIbHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (3TUJICH, alleTUJIEH, TOJIYOJ, TJIULEPHUH,
ATUJICHTJIMKOMb, (eHoJ, dopManbAeru, areTalblAerua, aneToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIOTHI,

[JIMIWH, aJaHuH, MajabTo3a, (PpyKTO3a, aHWJIWH, JUBUHWI, U30MPEH, XJOPOIPEH,
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CTUPOJ U IpyTHUE);

cOpPMUPOBAHHOCTh YMEHHUS OIpENessTh BUJ XHUMHUYECKON CBS3H B
OpPraHUYECKUX COCAUHEHMAX (KOBAJIECHTHAs W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

C(OPMUPOBAHHOCTb YMEHHUSI TNPUMEHSATh IIOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemiectB A.M. byTiiepoBa a1 00bsSCHEHUSI 3aBUCUMOCTU CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

CcOPMUPOBAHHOCT ~YMEHHUW  XapaKTEepHU30BaTb COCTaB, CTPOECHUE,
dusznyeckue U XMMHYECKHE CBOMCTBA TUIHYHBIX MPEICTaBUTENICH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, UKIJIOAIKAHOB, AJIKEHOB, aJIKaIUEHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOJAOPOJIOB, CIUPTOB, aJbJCTHJIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTBIX M CIOXKHBIX 3QUPOB, )KUPOB, HUTPOCOECIUHEHUNA U
aMUHOB, aMHHOKHCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, JHU- M IMOJINCAXAapUIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYI0  CBSI3b  MEXIY HUMU  ypaBHEHUSMHU
COOTBETCTBYIOIIUX XHMMHYECKMX PEAKUUd C MCHOJb30BAHUEM CTPYKTYPHBIX
hopmyar;

c()OPMUPOBAHHOCTh YMEHUS MOATBEPKAATh HAa KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYE€CKUX COETMHEHUH OT
KpPaTHOCTU W THUIIa KOBAJIEHTHOMH CBSI3U (G- U TT-CBSI31), B3aMMHOI'O BIMSIHHSI aTOMOB
Y TPYII aTOMOB B MOJIEKYJIax;

c(OpPMHUPOBAHHOCTH YMEHMSI XapaKT€PU30BaTh HCTOUHUKHU YTIIIEBOJOPOIHOTO
ChIpbs (HEPTH, IPUPOIHBIN T'a3, yrojb), CIOCOObI €ro NEPepadOTKU U MPAKTUYECKOE
IpUMEHEHUE POAYKTOB MepepadboTKH;

c(OPMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HaHUM O €CTECTBEHHO-HAayUYHBIX
METO/aX MO3HaHUSl — HAOJIOJCHUH, U3MEPEHUH, MOJIEITUPOBAHUM, IKCIIEPUMEHTE
(peabHOM U MBICJIICHHOM) U YMEHHUS IPUMEHSTh 3TU 3HAHUS;

chOPMUPOBAHHOCTH ~ yYMEHHMsSI  NPUMEHSITb  OCHOBHBIE  OIepaluu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMAaTH3allNIO, BBISIBICHUE MPUUYUHHO-CIEACTBEHHBIX CBS3€H — A M3ydeHUs

CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUU;
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c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3AMMOCBSI3b XUMUYECKUX 3HAHUN C
MOHATUSMUA W TIPEJICTABIICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO TOHMMAaHHUSl CYIIHOCTH MaTepUaIbHOTO €JAMHCTBA MHPA,
UCNONIb306aMb CUCTEMHBIE 3HAHUS 0 OPraHUYECKOW XUMHH JJIi OOBACHEHHS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

c(hOPMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUYETBl MO XUMHUYECKUM
dbopMmynamM ¥ ypaBHEHUSIM XUMHUYECKUX PEAKIMK C MCTOIb30BaAHUEM (PU3HMUECKHIX
BENMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOKIACHUID XUMUYECKON
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHus, TUNIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUI: TPOTHO3UPOBATh, AHAIU3UPOBATH U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE€30MacCHOCTH  MOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHOM AEATEILHOCTH YEJIOBEKA, CBI3aHHON ¢ mepepaboTKO BEILECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJIsl IPUHSATHS TPAMOTHBIX pPEIIeHUuN mpodaeM
B CUTYaIIUsX, CBI3aHHBIX C XUMHUEH;

c()OPMUPOBAHHOCTh YMEHUM: CAMOCTOSTENBHO IUIAHUPOBATH U MPOBOJIHTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIy4eHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BEII[ECTB, KAYECTBEHHBIE PEAKIMH YTJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U
KHCIJIOPOJCO/IEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O0e3zomacHOro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
bopMynaupoBaTh 1eJb HCCIAEAOBaHUS, NPEJICTABIATh B pa3IMyHOM Qopme
PE3YNbTAThl HKCIIEPUMEHTA, aHATTM3UPOBATh U OLICHUBATh HX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

cOOJI0/IaTh MPaBHIIa YKOJIOTHYECKH 11e7IeCO00Pa3HOTO MOBEICHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
MIPUPOJTHOM CPENbl U JOCTUKEHUS €€ YCTOMUMBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JIEWCTBHSI Ha >KMBBIE OPTaHU3MBI

ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;
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aHAJIM3UPOBATH 11€JIECO00Pa3HOCTh MPUMEHEHUSI OPTaHUYECKUX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIEHHS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUM: OCYILIECTBIIATH LIE€JICHAIPABICHHBIA IOUCK
XUMHYECKON MH(GOpMAIIMU B Pa3IMYHBIX UCTOYHUKAX (HaydHas U yueOHO-HAy4IHAS
JaUTEpaTypa, CpelIcTBa MaccoBO nHpopMaluu, MHTEpHET U Apyrue), KpUTHUECKU
aHAJIN3UPOBATh XMMUUYECKYIO HHPOpMaIHIo, IepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON Y4eOHOM 3a/1aueil.

118.8.8. [IpeameTHbie  pe3ynbTaThl  OCBOEHUST Kypca «OOmas wu
HEOPraHUYECKask XUMHUSD OTPAKAIOT:

c(OpMHUPOBAHHOCTH MPE/ICTABIICHU:

O MaTepuajibHOM EIUHCTBE MHpA, 3aKOHOMEPHOCTSIX M II03HABAEMOCTHU
SIBIICHUH MPUPOBI, O MECTE U 3HAUCHUU XMMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€
poJiu B 00ECIIEUEHUH YCTOMYMBOIO PA3BUTHS, B PELICHUH MPOOIIEM HKOJIOTHUECKOH,
HHEPreTUYECKON M MUIIEBOW OE30MaCHOCTHU, B PA3BUTHUH MEIUIMHBI, CO3/IaHUU
HOBBIX MaTEpUajOB, HOBBIX HCTOUHWKOB SHEPTUH, B 00ECTICUCHIH PALMOHAIBHOTO
IPUPOJIOTNIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUSI M OOIIEH KyJIbTYpbl
YEJIOBEKa, a TAKXKE SKOJIOTMYECKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY 3/10POBBIO
Y IIPUPOJHOU CpEJIE;

c(OPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOM XHMHUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET:

OCHOBOTIOJIaraolye MOHATHS — XUMUYECKUH 3JIEMEHT, aToM, sSJIpO aToMa,
U30TOIIBI, JICKTPOHHAsE 000JI0UKA aToMa, S-, P-, 0-aTOMHBIEC OpOUTAIIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisi aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BaJ€HTHOCTb, 3JEKTPOOTPULATEIIBHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKass CBSI3b (KOBAJIGHTHAs, HWOHHAsA, METaJUIMYecKasi, BOJOPOIHAs),
KpUCTAJUTMUECKAss peuiéTka, XUMHUYECKash peakuus, pacTBOp, DIEKTPOIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTHUECKAs IUCCOLMAINS, CTENeHb JUCCOLMAIINH,
BOJIOPOJHBIA TIOKa3aTellb, OKHCIUTENb, BOCCTAHOBHUTENb, TEMJIOBOH HJPQeKT
XUMHUYECKOHN peaklnu, CKOPOCTh XUMHUUECKON PEAKIH, XUMHUUECKOE PaBHOBECHE;

TEOPUM U  3aKOHBI  (TEOpHsl  DBJIEKTPOJIUTHUYECKOW  JUCCOIMAIIUU,
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nepuoandecknii 3akoH J[.M. MenzaeneeBa, 3aKOH COXpAaHEHUs MacChl BEILECTB,
3aKOH COXPaHEHWs W NPEBPALICHUS DHEPTUM IIPU XMMHUYECKUX PEaKLUAX, 3aKOH
IIOCTOSTHCTBA COCTaBa BEILECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PEHUYECKUE 3HAHHUs, JIEKAIIME B OCHOBE
IIOHUMAaHUs NPUYUHHOCTH W CUCTEMHOCTH XUMHYECKHUX SIBIICHUI; COBPEMEHHBIC
IIPEICTABICHUS] O CTPOCHUM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIDHOM H
HaJIMOJIEKYJISIPHOM YPOBHSIX;

IIPEICTABIICHNS O MEXaHN3MaX XMMUYECKUX PEaKIMM, TEPMOINHAMUYECKUX
Y KMHETHUYECKUX 3aKOHOMEPHOCTAX MX IPOTEKAaHMs, O XMMHYECKOM PAaBHOBECHH,
pPacTBOpax M AUCHEPCHBIX CUCTEMAX;

(akTOJIOTHUYECKUE CBEJEHUS O CBOMCTBaX, COCTaBe, IOJYYEHUU U
0e30MacHOM HCMOJIb30BAHUM BAKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY H
IPAKTUYECKOH JeSATEIbHOCTH Y€JI0BEKa, OOIIMX HAyYHBIX IPUHIIMIIAX XUMHUUECKOTO
IIPOU3BOJICTBA;

c()OPMHUPOBAHHOCTh YMEHUM: BBIABIISTh XAPAKTEPHbIE NMPU3HAKU TOHSTHIA,
YCTaHABJIMBATh UX B3aMMOCBSA3b, UCIOJb30BATh COOTBETCTBYIOIIME MOHATUSA IIPU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(OPMUPOBAHHOCTh YMEHUSI UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS
cocTtaBieHUss (GOpMyJl BEUIECTB M  YpPaBHEHUH  XHMMUYECKUX  pEeakLuH,
cuctematudeckytro HoMmeHknatypy (IUPAC) u TpuBuaabHble Ha3BaHUSI OTACIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPEIENSITh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHMSIX, BUJI XMMHUYECKON CBSI3M (KOBaJEHTHas,
VOHHAs, METaJUIMYeCKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW pElETKH
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUS OOBICHATH 3aBUCUMOCTb CBOICTB BEILIECTB OT
BUJIa XUMHUYECKON CBSI3M M TUIMA KPUCTAUIMYECKOW pemeETKA, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBINA MEXaHU3MbI 00pa30BaHNs KOBAJICHTHOM CBA3H;

c(hOpMHUPOBAHHOCTh YMECHHUIA:

KJ'IaCCI/I(l)I/ILII/IpOBaTBI HCOPraHUM4YCCKNEC BCUICCTBA 110 UX COCTABY, XUMHYCCKHC
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pEeaklUMy IO PA3JIUYHBIM NpPHU3HAKaM (YUCIy U COCTaBY PEAarupyrolluX BELIECTB,
TEIIOBOMY 3(QeKTy peakuuu, W3MEHEHUIO CTENEHEH OKHCICHUS JIIEMEHTOB,
00OpaTUMOCTH, yY4aCTHUIO KaTaau3aTopa 1 JIpyrue);

CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS W KPUTEPUU ANl KIACCHPHUKAIIUU
M3Yy4acMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OPMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI MEPHUOJUYECKOrO 3aKOHA
J.1. MenneneeBa 51 JIEMOHCTPUPOBATH ero CUCTEMATU3HUPYIOIIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTH YMEHUIA:

XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB XMMHYECKHUX
JIEMEHTOB  IEPBOrO—4eTBEPTOro  nepuogoB  lleprogmdeckoil  cHCTEMBI
J.1. Menneneena, UCIIOJIB3YS ITOHATHS «QHEPTEeTUYECKUE YPOBHU»,
«IHEPTeTHYECKHE TOJYPOBHM», «S-, P-, O-aTOMHBIE OpOHWTANIN», «OCHOBHOE U
BO30YKIEHHOE SHEPTE€TUUECKUE COCTOSTHUS aTOMay;

OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX JJIEMEHTOB U
UX COEAUMHEHUH Mo mnepuojaM U rpymnmnaMm  [lepuoandeckoil  CUCTEMBI
J.W. MenneneeBa, BAJEHTHbIE BO3MOXHOCTH AaTOMOB DJJEMEHTOB HAa OCHOBE
CTPOEHHMSI UX DJIEKTPOHHBIX 000JIOUEK;

cOpPMUPOBAHHOCTh YMEHHUN: XapaKTepu3oBaTh (OMUCHIBATH) 0OIIME
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3MYHBIX  KJIAcCOB,  MOJATBEPXKAAThH
CYILLIECTBOBAHHE T€HETUYECKOM CBA3M MEXAY HEOPraHWYECKHMH BEIIECTBAMHU C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CYIIIHOCTD:

OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMI IOCPEICTBOM COCTABIICHHUS
ANIEKTPOHHOIO OallaHca JTUX peaklMil; peakiuil HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MX IOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHU;

peaKUMi TUAPOIIN3A;

peakimii KOMIUIEKCOOOpa3oBaHus (Ha MpUMepe TMAPOKCOKOMILIIEKCOB IIMHKA
U aJTIOMUHUA);

c(hOPMUPOBAHHOCTh YMEHUSI OOBICHATh 3aKOHOMEPHOCTH MPOTEKaHUS
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XUMHYECKUX PEAKLUUNA C Y4ETOM HX DHEPIETHYECKHUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHHSI CKOPOCTM XHMMYECKOM PpEAKUWH B 3aBUCUMOCTHM OT Pa3IMYHBIX
(bakTopoB, a TakXKe XapakTep CMEUIEHUS XUMUYECKOT0 PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3AeiicTBuil (mpunuun Jle [larense);

c(OPMHUPOBAHHOCTh YMEHHUSl XapaKTEPU30BaTh XUMHUYECKHE PEaKIIUH,
JeXaluye B OCHOBE NPOMBIIIJIEHHOTO IMOJIYYEHHS CEPHOM KHUCIOTHI, aMMHAKa,
oOIIMe Hay4yHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJCTB; II€JI€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHMs COOTHOLLIECHHS PUCK-TI0JIb34;

c()OPMHUPOBAHHOCTh BJIAJCHHUS CHCTEMOW 3HAHMM O METOJaX HAay4YHOIO
NO3HAHUS SIBICHUHA NpUpPOJIbl — HAOJIOJEHUE, W3MEpPEHUE, MOJEIINPOBAHNUE,
HKCIIEPUMEHT (peabHbI U MBICJICHHBII ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
YMEHHUS NpUMEHAMb ITU 3HAHUA [PU DKCIIEPUMEHTAIIbBHOM UCCIIEJO0BAHUN BELIECTB
U Uil OOBSICHEHUS XHUMHUYECKHUX SBJICHUM, HMEIOIIUX MECTO B IPUPOJIE,
MIPAKTUYECKOM JEATEIbHOCTH YEJOBEKAa U B IOBCEIHEBHOM KU3HH;

c(OPMHUPOBAHHOCTh YMEHUS BBISBIIATH B3aUMOCBSI3b XUMUUECKUX 3HAHUM C
MOHATHUSIMU WU TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB IS
0o0siee 0OCO3HAHHOTO TOHMMaHUs MaTepUaIbHOIO €AUHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHUS IIPOBOIUTD PACUETHIL:

C HCHOJIb30BAHMEM IIOHATHUM «MAaccoBas JOJs BEIIECTBA B PacTBOpPE» U
«MOJISIPHAs] KOHLICHTPALH»;

Macchl BelllecTBa WM 00BbEMA raza Mo M3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Wik 00bEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEILECTB;

TETI0BOTO d(pexTa peakuuu;

3HAQYEHUsI BOJOPOAHOrO IIOKa3aTelid pPAacTBOPOB KHUCIOT M IIEJIOYEN C
M3BECTHOU CTENEHBIO TUCCOLUALINHY;

Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIIM OJIHO U3
HMCXOJHBIX BEUIECTB [IaHO B BHUIE PACTBOpPA C ONPEAECIEHHOM MACCOBOW HOJIEH
pPacTBOPEHHOIO BELIECTBA WJIM IaHO B U30BITKE (MMEET MPUMECH);

AO0JIM BbIXOAa NPpOAYKTA pCaKIH;
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00BbEMHBIX OTHOIIEHUH T'a30B;

c(hOpPMHUPOBAHHOCTh YMEHHUMN: CAMOCTOSTEIHHO TUIAHUPOBATH U MPOBOJUTH
XUMUYECKUH  JKCIepUMEHT  (IpOoBEIEeHHE  peakIuid  HMOHHOTO  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHMYECKUX BEIIECTB, ONpPECICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3YyYECHUE BIIUSHUS
pa3MyHBIX  (PaKTOPOB Ha CKOpPOCTb XUMHYECKOM pEaKUuu, pELICHHE
AKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertaue» u  «Hemeramis»y) ¢
COOJTI0/IEHUEM MpaBUJI O€30MacHOr0 OOpaleHusl ¢ BEIIeCTBaMU U Jab0paTOPHBIM
obopynoBanueM, GOPMYIHUPOBATH I1€JTh UCCIICIOBAHUS, TIPEICTABIISATH B PA3TUIHON
dbopme pe3ynbTaThl AKCOEPUMEHTA, aHAJIU3UPOBATh U OIICHUBATh HX
JIOCTOBEPHOCTB;

cOpPMUPOBAHHOCTh  yYMEHHUN:  COONIOAATh  MpaBujia  IOJIb30BaHUS
XUMUYECKOM TOCy/ol u J1abopaTopHbIM OOOpYJOBaHUEM, OOpaIlEHUS C
BEII[ECTBAMHU B COOTBETCTBUU C WHCTPYKIUSMHU MO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUUYECKUX ONBITOB, IKOJOTUYECKHU I1€JIeCOO00pa3HOr0 TMOBEJACHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJNSX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAKOLIEH
NPUPOJHONM Cpelbl U JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh
OMAaCHOCTh TOKCHUYECKOTO JICMCTBUSI HA JKUBBIE OPTaHU3MbI OMNPEACIEHHBIX
HEOPTraHWYECKUX BEIIECTB, MOHMMas cMbIch nmokazarens [IK;

c(hOPMUPOBAHHOCTh YMEHUN: OCYILECTBIISATH IICJICHANIPABICHHbBINA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM MHPpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMHUECKYIO HH(POpMaIHio, mepepadbaThiBaTh €€ U UCIIOIb30BaTh B

COOTBETCTBHH C IMOCTABJICHHON yueOHOM 3a/1auei.

[IOKYMEHT MOAMWUCAH 3MEKTPOHHOW MOANNUCHIO

MYHULUMNAJNIbHOE BIODKETHOE OBLLIEOBPA30OBATEJIbHOE Ceptudmkat AD5B6050ADA37FA6BOFE2B13B043F037
YYPEXXAEHUE "KAPFACOKCKAS CPEQHSIS1 OBLLLIEOBPA30OBATEJIbHASA
LUKOJIA-UHTEPHAT N21", KoHapaTbeBa EneHa MuxaiinosHa, [upektop




