118. denepanbHas pabodas mporpamMma Mo y4eOHOMY HPEAMETY «XHUMHUS)
(yrayOnéHHBIN yPOBEHB ).

118.1. ®enepanbHas paboyast mporpamma Mo yaeOHOMY IpeaMeTy « XUMUs»
(yrnyOnéHuuelii  ypoBeHb) (mpeameTHas — obnacth  «EcCTecTBEeHHO-HAy4YHBIC
IPEAMETBI») (J1aJee COOTBETCTBEHHO — MPOrpaMma MO XUMHH, XUMHSI) BKIFOYAET
MOSICHUTETIbHYIO 3alHCKy, cofepxaHue OOydeHHs, MUIAaHUPYEMBbIE pe3yJIbTaThl
OCBOCHHSI POTPAMMBI IO XUMUHU.

118.2. [losicuuTenpHas 3aUCKa OTpakaeT OOIIUE IEeNU U 33Ja4d U3y4eHUs
XUMHH, XapaKTEPUCTUKY IICUXOJOTUYECKUX MPEINOChUIOK K €€ H3YYCHHUIO
00y4aroIMMUCs, MECTO B CTPYKTYpE y4eOHOTO IJIaHa, a TAK)KE MOIXO0/IbI K 0TOOpY
CONEp)KaHUsl, K OMNpPECICHUIO IUITAHUPYEMBIX pPE3yJIbTaTOB M K CTPYKType
TEMaTHYECKOI0 IIIAaHUPOBAHMSL.

118.3. Comepxanne o0OydYeHHsI pacKpbhIBAe€T COJEp)KAaTEIbHBIC JIMHUH,
KOTOPBIE TIPEIaratoTcs sl 0053aTEeNHHOTO U3YUEHHUS B KaXKIOM KJIacce Ha YpOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

118.4. [Inaaupyemble pe3yJabTaThl OCBOEHHUS MPOrPaMMbl 1O XUMHU
BKJIFOYAIOT JINYHOCTHBIE, METAIIPEIMETHBIE PE3yJIbTaThl 3@ BECh MEPUOl O0yUEHUs
Ha YpOBHE CpeJHero oOIero o0pa3oBaHMs, a TaKXe MPEIMETHbIC HOCTHXKCHUS
oOyuJaromerocsi 3a Kaxaelid ron ooydenus. HaydHo-meToamdeckoir OCHOBOM st
pa3pabOTKH TUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUS MPOTPaMMbl MO XUMHH IS
YPOBHSI CpeAHero oOiiero oO0pa3oBaHUsl SIBJISETCS CUCTEMHO-IESATEIHbHOCTHBIN
MOJIXO/I.

118.5. TlosicHuTenbHAS 3aMTUCKA.

118.5.1. ITporpaMmma 1o XMMUM Ha YPOBHE CPEJHET0 00IIero oopa3oBaHuUs
pazpaboTaHa Ha OCHOBE TpeOOBaHMN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNBHOM MPOTPAMMBI CPETHETO 001IIEro 00pa3oBaHus, MPEACTABICHHBIX B
dI'OC COO.

118.5.2. Xumust Ha ypOBHE YIIyOIEHHOTO NU3YUEHUS 3aHUMAET BAXKHOE MECTO
B CHCTEME eCTEeCTBEHHO-HayuyHOTO oOpa3zoBanust ydammxcs 10-11 kiaccos.

N3yuenne mnpenMera, peanuszyeMoe B yCIoBUSX AU dEepeHIIMPOBaHHOTO,



npoduiabHOro oOOyueHusi, MpHU3BaHO O0O0eCleYnTh OOIIe00pa3oBaTEeNbHYI0 U
OOMIEKYJIBTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COLMYME, a TAKXKE IS
IpOAODKeHUs OOy4eHHs B OpraHM3alusIx MpodecCHOHATBFHOTO0 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS] OJTHOM U3 MPUOPUTETHBIX JUCIUILIMH.

118.5.3. B nporpamme 1o XuMUU Ha3HAYCHHUE TpeaMeTa « XUMHUSD MOJTydaeT
NoJpOOHYI0  MHTEPIPETAlMI0O B  COOTBETCTBHHM C  OCHOBOIMOJArarouuMu
nonoxkenusiMu ®I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIeJIeH, coaep KaHus,
pe3ynbTaToB OOyueHUs: W TpeOOBaHW K YpPOBHIO TMOATOTOBKH BBHITYCKHHKOB.
CBHUIIETENIBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMONTHIEMBIE MPOTPAMMOMN 10
XUMUHN QYHKIUU:

MH()OPMAIMOHHO-METOANYECKAsl, peanu3auus KOTOpod oOecredynBaeT
NOJy4Y€HHUE TMPEACTABICHUS O LEJAX, CONEPKaHUHU, O0IIel cTpaTerun oOydyeHus,
BOCIIUTAHUSI U Pa3BUTUS OOyYAIOIIUXCS CPEACTBAMHU MpEIMETa, M3y4aeMoro B
pamMKax KOHKPETHOTO MPOQHIIS;

OpraHMU3alMOHHO-TIIAHUPYIOLIasi, KOTOpask pelyCMaTpUBaeT OlpeieTICHHE:

MPUHIIAIIOB CTPYKTYPUPOBAHMSI M TIOCTIEAOBATEIHPHOCTH U3YUEHHUS YIEOHOTO
MaTepHuaia, KOJUIECTBEHHBIX U KaY€CTBEHHBIX €T0 XapaKTePUCTHK;

HOJIX0J0B K (DOPMHUPOBAHUIO COACPKATEILHON OCHOBBI KOHTPOJIS U OLIEHKH
00pa30BaTENbHBIX JOCTHKCHUN OOYYArOMIUXCS B PaMKaX WUTOTOBOM aTTECTAIMH B
(dbopMe eIMHOTO TOCYJapCTBEHHOT'O AK3aMEHa MO0 XUMHUH.

118.5.4. TIporpamma yist yriryOnEHHOTO N3YYCHUS XUMHUH:

yCTaHABIIMBAaET MHBAPUAHTHOE MPEIMETHOE CO/ICpKaHME, 00s3aTeIbHOE IS
W3Y4YEHUSI B paMKaX OTJEIbHBIX MPOQUICH, MpeycMaTpUBACT paCIpeCiCHHEe |
CTPYKTYpUpPOBaHHWE €ro MO0  KjaccaM, OCHOBHBIM  COJEpXKaTeIbHBIM
JUHUSM/pasnienaM Kypca;

na€T MpUMEPHOE paciipeiesieHue Y4eOHOTO BpEMEHH, PEKOMEHAYEMOTO IS
U3YYCHUS OTICTBHBIX TEM;

npenjaraeT  MPUMEPHYIO  IOCIEAOBAaTEIbHOCTh  HM3y4U€HHUs  Y4eOHOro

Marepuajia ¢ Y4Y€TOM JIOTMKH TOCTPOEHHSI Kypca, BHYTPUIIPEAMETHBIX U



MEXIPEAMETHBIX CBA3EH;

TAET METOAUYECKYIO MHTEPIIPETALIMIO LEJIEH U 3a1a4 U3YUCHUS IIpeIMeTa Ha
yrayO0aEHHOM YPOBHE C yU4ETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CPEIHErO
obmero  00pa3oBaHUs, COAEPKATEIBHOM  XapaKTEPUCTHKH  IIAHUPYEMBIX
pE3yIbTATOB OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MTPOrpaMMBbl CPEIHETO OOIIErO
oOpa3oBaHMs (JINYHOCTHBIX, METANIPEIMETHBIX, IPEIMETHBIX), a TAaKXKe C YUYETOM
OCHOBHBIX BHUJOB  y4eOHO-TIO3HABATEIbHBIX JEUCTBUN OOydarolerocs I0
OCBOCHHIO COJIEpP KaHMs IIPEeIMETA.

118.5.5. Ilo BceM mO3WIUSAM B TPOrpaMMe IO XHMHH MPEAYyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHUs.

118.5.6. [Iporpamma 1O XHUMHHU CIYXUT OPHUEHTHPOM IS COCTaBJICHHS
aBTOPCKUX pabouyux MporpaMm. 3a MpeiesaMd yCTaHOBJIEHHON MporpamMMoin Mo
XUMHH 00s13aTeNIbHON (MHBApUAHTHOM) COCTaBJISAIOUICH coaepkKaHHus Yy4eOHOTO
npeaMera «XUMHUS» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapUaTUBHOMN
COCTABJISIFOLIEH, KOTOPasi JOJKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKpETHOTro npoduiisi oOydeHus. ABTopaMu padO4YMX MPOrpaMM MOXKET OBITh
OpeyIoKEH MHOM MOAXOA K CTPYKTYpUPOBAaHHIO Yy4eOHOro marepuajia u
NOCJIEZIOBATEbHOCTH €r0  H3Y4YeHMs, CBOE BHJIEHHE TMyTed U CcrnocoOoB
(GbopMHpOBaHUS CUCTEMBbl MPEAMETHBIX 3HAHWM, yYMEHUH M BHJIOB Yy4eOHOM
JESITEIbHOCTH, a TAK)KE CUCTEMbI CIOCOOO0B U METOAMUYECKHUX MTPUEMOB 110 PA3BUTHIO
Y BOCIIUTAHUIO 00YYarOITUXCSI.

118.5.7. B cooTBeTcTBUU ¢ KOHIIENTyanbHbIMU MO0XkeHIIMI PT"OC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJIEHHOrO YpOBHEW B cHUCTEME
nuddepeHupoBaHHOTO O0yYEeHHUsI Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YINIYOJIEHHOTO W3Yy4YeHMs HaNpaBlieH Ha peau3aluio
IPEEMCTBEHHOCTH C TMOCJIENYIOIIMM 3TaloM IOJIYYEHUS XHUMHYECKOIrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKHUX JUCHUIUIMH B By3aX W OPTaHU3ALMSIX CPETHETO Mpo(ecCHOHANIbHOIO

oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE MpeaMeTa «XUMHs» OPUEHTHPOBAHO



NPEUMYIIECTBEHHO Ha PACIIUPEHUE U YIITyOJIeHIE TEOPETUUECKON U MPAKTHUECKON
MOJITOTOBKY 00YYaIOIINXCs, BHIOPABIINX OMpeeaEHHbIN MPoduiab 00y4eHus, B TOM
YHCJIe C TIEPCIIEKTUBOMN MOCIETYIONIEro MOMYUYEHUs XUMUYECKOro 00pa3oBaHusl B
opranm3anusx mnpodeccruoHaibHoro oOpasoBaHus. B cere TpebGoanuit ®I'OC
COO K muaHupyeMbIM pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 0O0pa3oBaTeIbHOM
IporpaMMbl  CpeAHEro oO0IIero oOpa3oBaHUS H3Yy4YEHUE NpeaMera «XUMUsD»
OPUEHTHPOBAHO TAK)KE Ha PEIIeHUE 3a]1a4 BOCIUTAHUS U COLIMAIBLHOTO Pa3BUTHS
oOydaronuxcs, Ha (GOPMHPOBAHME Yy HUX OOIICHHTEIICKTYalIbHBIX YMEHUH,
YMEHUH pauuoHalIM3auuu y4eOHOro Tpyaa M OOOOIIEHHBIX  CIOCOOOB
JESITEIIbHOCTH, UMEIOITIX MEKIUCIUTUTMHAPHBINA, HAATIPEAMETHBIA XapakTep.

118.5.8. Xumust Ha ypoBHE yriyOJIEHHOTO N3YUYEHUS BKIIIOUAET YIIIyOJIEHHbBIE
Kypchl — «Oprannueckas xuMusi» U «OOImas v HeopraHudeckas xumus». [lpu
OTpeIEeTICHUH MOJX0A0B K 0TOOpY M CTPYKTYpPHOM OpraHu3aliiy COAEPKaHUS ITUX
KypcOB B IporpamMMme IO XMMHUU 3a OCHOBY NpuHATH nonoxeruss ®I'OC COO o
pa3nuuunsx 0a30BOTO M yriTyOIEHHOTO ypOBHEH H3yUeHUs peaMeTa.

118.5.9. OcHoBy conepxanusi KypcoB «Oprannyeckas xumusi» u «O0mas u
HEOpPraHWYEeCKass XUMUS» COCTaBISIET COBOKYITHOCTh TPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHMs MpeaMeTa. JTa cucrema
3HaHUW TIOJy4yaeT OMNpeleiIEHHOE TEOPETUYECKOE JOMOJIHEHHE, MO3BOJIAIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJILIINI 00BEM (PAaKTOIOrMUYECKOr0 MaTepurara.
Ha yroyGnéHHOM ypoBHE U3y4YeHHMs MpeaMmeTa oOecredyeHa BO3MOXKHOCTh
3HAYUTEILHOTO YBEIMYCHHSI 00bEMA 3HAHUI 0 XUMHUYECKHX JIEMEHTaX M CBOMCTBAX
UX COCTMHEHH Ha OCHOBE PACIIMPEHUST | YTITyOJICHUS MPEACTaBICHUN O CTPOCHUN
BEIIECTBA, XMMHMYECKOM CBS3M M 3aKOHOMEPHOCTSIX NPOTEKAaHUS peakUui,
paccMaTpuBaeMbIX C TOYKH 3PEHHS XMMHUYECKOW KHHETHKH U TEPMOJWHAMUKH.
Nzyuenune mnepuogumueckoro 3akoHa u Ilepumogudeckoil CHCTEMBI XUMHUYECKHX
3JIEMEHTOB 0a3MpyeTcsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTaBICHHSIX
O CTpoeHHWH artoMa. XHUMHUYECKas CBs3b OOBSICHSIETCS C TOYKH 3PCHHS
HHEPreTHUECKUX U3MEHEHHUI pH € 00pa30BaHuU U pa3pyIlIEHUH, a TAKXKe C TOUKU

3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUui AOMOIHSIETCS



dbopMHupOBaHHEM TIPENCTABICHUNW OO0 JJICKTPOXMMHUUYECKHX MpoIeccax |
AIEKTPOJIM3E PACILJIABOB U PACTBOPOB BEIIECTB. B Kypce opraHn4eckoil XuMuu npu
pPAacCCMOTPEHUHM PEAKIIMOHHOM CIMOCOOHOCTH COEIMHEHUN yAenseTrcs o0coboe
BHHMAaHHE BOTIpOCaM 00 AJIEKTPOHHBIX 3 PeKkTax, 0 B3aUMHOM BIIUSHAHM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHii.

118.5.10. Ocoboe 3HaueHHEe UMEET TO, YTO HA COJEP)KaHHE KypPCOB XUMHUU
yTIIyOJIEHHOTO YPOBHS U3YYCHHS IS KJIACCOB OMPEAeIEHHOT0 mpodus (TJIaBHBIM
00pa3oM Ha UX CTPYKTYpPY U XapakTep JOMOJIHEHHUH K 0011el cucTeMe peIMETHBIX
3HAHUM) OKa3bIBAIOT BJIMSHUE CMEXKHBIC MTpeaMeThl. Tak, HarpuMep, B COAepKaHUU
npeaMeTa A KJIACCOB XMMUKO-(PU3nYecKoro npoduiis 00ib110€ 3HaYeHUE OyayT
UMETh DJIEMEHTHI YueOHOT0 MaTepuasa o oomieit xumuu. [Ipu nuzyyenuun npeamera
B JAaHHOM Ciy4yae akIleHT OyJeT cieldaH Ha OOIIHOCTh METOAOB MO3HAHUS,
OOIITHOCTH 3aKOHOB W TEOPHI B XUMUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAst TEOPUS
(MonekysipHasi Teopusi B (PU3UKE), 3aKOHBI COXPAHEHUS MacChl U DHEPTUH, 3aKOHBI
TEPMOJUHAMUKH, JEKTPOJIN3a, IPEJACTABICHUS O CTPOCHUHU BEIIECTB U JPYTOE.

118.5.11. B conepkaHuu mpeaMeTa i KIACCOB XUMHKO-OMOIOTHYECKOTO
npoduns OONpIIUMK yIenbHBIA Bec OyJIeT MMEeTh opraHuyeckas xumus. B stom
cllydae IpeIoCTaBISETCS BO3MOXKHOCT i 00jiee 00CTOSITENIBHOTO PACCMOTPEHHUS
XUMHUYECKON OpraHu3aIiii KJIETKU KaKk OMOJIOTHYECKON CUCTEMBI, B COCTaB KOTOPOM
BXOJST, K MPUMEPY, TaKUe CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMIHUIbI, OCJIKH,
YIJIEBOMBI, HYKJIEMHOBBIE KHCIOTHI W Jpyrue. IIpm 3ToM 3HaHUA O cOcCTaBe U
CBOMCTBaxX NpeACTaBUTENICH OCHOBHBIX KJIACCOB OPTaHMYECKUX BEIIECTB CIIyXkKaT
OCHOBOM JUIS.  M3Y4YEHUsS CYIIHOCTH MPOLEecCOB (POTOCUHTE3a, JIbIXaHUS,
MUILEBAPECHHUS.

118.5.12. B nnane ¢GopMuUpOBaHMS OCHOB HAyYHOTO MHPOBO33pPEHUS,
OCBOCHMSI OOIICHAYYHBIX METOJIOB TTO3HAHUS U OIBITA MPAKTUIECKOTO MPUMEHECHHUS
HAyYHBIX 3HAHUIA U3yYCHHE TIPEeIMETa « XUMH Ha yTIyOIEHHOM YPOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBS3SIX C Y4EOHBIMHU MpEIMETaMH, BXOJSAIIMMH B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayudHblE TpenMeTb», «MartemaTuka u

uHpopmaTka» u «Pycckuil S3bIK U IUTEpATypay.



118.5.13. [Ipu u3yuenuu ydeOHOro mpeameTra «XUMHsS» Ha YriyOnEHHOM
YpOBHE TakKe, Kak Ha YpPOBHE OCHOBHOTO W CPEIHErO OO0IIero oopasoBaHus (Ha
0a30BOM ypOBHE), 3aJlaueii MepBOCTEIEHHON 3HAYMMOCTH SBJIIETCS (POpMUpOBaHUE
OCHOB HayKd XUMHUHM KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JESATEILHOCTH YEJI0BEKa M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Perienue
TOM 3a7aud Ha YDIYyOJIEHHOM YpOBHE U3YYEHHS IMpeAMeTa Mperoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

dbopMHpoBaHUE TPEICTABICHUIA:

0 MaTepualbHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTSAX W T03HABAEMOCTH
SIBIICHUH MPUPOABI, O MECT€ XMMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ BeayIIeu
posiu B 00€CIEYEHNN YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PELICHUH IIPOOIIEM
HKOJIOTUYECKOM, SHEPreTUYecKOM U TMHUIIEBOM O€30MacHOCTH, B Ppa3BUTUHU
MEJUIIMHBI, CO3J]JaHUU HOBBIX MAaTE€pPUATIOB, HOBBIX HCTOYHHUKOB HHEPTUU, B
00ECreYeHNN  PalMOHAIBHOTO  MPHUPOAOIOJIB30BAHUSA, B  (POPMUPOBAHUU
MHUPOBO33pEHUs W OOmel KyIbTyphl UeJIOBEeKa, a TakkKe OKOJIOTHMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeJIE;

OCBOCHME CHCTEMBI 3HAHUM, JIeKaIUX B OCHOBE XMMHUUCCKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (QyHIAMEHTAIbHBIX MMOHATHUN, 3aKOHOB W
TEOpUl XMUMHH, COBPEMEHHBIX MPEACTABICHUI O CTPOCHUM BEIIECTBAa HA Pa3HBIX
YPOBHSX —  aTOMHOM, HMOHHO-MOJIGKYJSIPHOM,  HAQJAMOJICKYJSIPHOM, O
TEPMOIMHAMHYECKUX U KUHETHYECKUX 3aKOHOMEPHOCTAX  MPOTEKaHUSs
XUMHYECKHX PEaKIMii, 0 XMMHYECKOM PaBHOBECHH, PAcTBOpax M AUCIEPCHBIX
CHCTeMax, 00 OOIIMX HAyYHBIX MPUHIIMIIAX XUMUYECKOTO MMPOU3BOJICTBA;

(dopmupoBanue y o0yJaromuxcs OCO3HAaHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKHX 3HAHHWHA JJIs1 OOBSCHEHUS KIFOYEBBIX
uae u npoOjeM COBPEMEHHOW XUMHUU, A OOBSCHEHUS U MPOTHO3UPOBAHUS
SBJICHUH, HMEIOIIUX ECTECTBEHHO-HAYYHYIO MpPHUPOAY; TPaMOTHOTO pPEIICHUs
po0JieM, CBSI3aHHBIX C XUMHUEH, IPOTHO3UPOBAHUS, aHAJIN3a W OLICHKH C MO3UIUI
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUNH OBITOBOM U MPOM3BOICTBEHHOM

JACATCIBHOCTH  YCJIOBCKA, CBSI3aHHOM C XHUMHYCCKHMM  IIPOU3BOJACTBOM,



UCIIOJIb30BaHUEM U NEPEPabOTKON BEUIECTB;

yrayOJeHre MpeICTaBICHU O HayYHbIX METOJaX MO3HAHMs, HEOOXOIUMBIX
JUISl IPUOOpPETEHUsT YMEHUW OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHUS
XUMHYECKUX SBJICHUH, UMEIOLIUX MECTO B IPUPO/IE, B MPAKTUYECKON ACSITETbHOCTH
Y TIOBCEHEBHOM JKU3HMU.

118.5.14. B mnnaHe peanu3aldyd IEPBOOYEPEAHBIX BOCHHUTATEIBHBIX H
pa3BUBAIOIMIUX (QYHKIIUH [ETOCTHONW CUCTEMBI CpPEHEro o0IIero oopa3oBaHus Ipu
U3Y4YEHUU MpeaMeTa «XUMUs» Ha yriiyoJI€HHOM YpPOBHE OCOOYIO aKTyallbHOCTh
IpUOOPETAIOT TaKUE e U 3a/1a4yM, KaK:

BOCIIUTaHNE YOSKAEHHOCTH B TIO3HABAEMOCTH SIBJICHHI MPUPO/IBI, YBAKEHUS
K IIPOLIECCY TBOPYECTBA B 00JIACTH TEOPETUUECKUX U IIPUKIIATHBIX UCCIEIOBaHUN B
XUMHUH, (OPMHUPOBAHHE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHMIO UM IMIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M CaMOBOCIIMTAHHIO HAa OCHOBE YCBOEHHUS OOIIEUYETIOBEYECKUX
IICHHOCTEH;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaIbHBIX U TBOPYECKHX
ciocoOHocTel oOy4aromuxcsi, GOpMUPOBAHUE Y HUX CO3HATEILHOTO OTHOIICHUS K
caMO00pa30BaHUIO M HENPEPHIBHOMY OOpa30BAaHUIO KaK YCJIOBHUIO YCIEIIHOM
npo¢deCCUOHAIBHONM M OOIIECTBEHHOU JESATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pPOBbIO U TOTPEOHOCTH B 3J10pPOBOM 00pa3e KU3HU;

dopMupoBaHHEe YMEHHII W HaBBIKOB Pa3yMHOTO MPUPOJIOTOIH30BAHMUS,
pa3BUTHE HKOJOTHYECKON KYJIbTYpHl, MPHOOPETEHHWE OMNbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

118.5.15. O01ee yucno 4acoB, peKOMEHIOBAHHBIX JIJIs1 U3YYEHUS] XUMUHU Ha
yriayoiaeHHoM ypoBHe, — 204 gacoB: B 10 knacce — 102 gaca (3 yaca B Henen0), B
11 knacce — 102 yaca (3 yaca B HEJENIO).

118.6. Conepxanue oOyuenus B 10 kiacce.

118.6.1. Opranuueckasi XuUMusl.

118.6.1.1. TeopeTnueckue OCHOBBI OPraHUYECKON XUMHUHU.



IIpenmMer w© 3HaYeHUWE OpPraHMYECKOM XWUMHUH, IIPEACTABICHHE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIepoja: OCHOBHOE M BO30YXAEHHOE
COCTOSIHUS. BasleHTHbIE BO3MOXXHOCTM aToma YIJepojaa. XHMHYECKas CBSA3b B
OpraHUYeCcKUX COeAMHEHUSIX. TUIbl THOpUIN3AIIMKY aTOMHBIX OpOUTANIeH yriepoa.
MexanuzMbl  00pa3oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUIBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNed, G- M T-CBS3H.
OpnuHapHasi, ABOMHAas U TpoWHas cBi3b. CrocoObl pa3phiBa CBSI3eM B MOJIEKYJaxX
opraHnueckux BemiecTB. [loHaTHe 0 CcBOOOJHOM paaukaie, Hykileoduie u
anexTpodue.

Teopust cTpoeHus opraHuueckux coeguHeHuii A.M. BytnepoBa wu
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3JHAYEHHE TEOPUU CTPOCHUS
OPraHUYECKUX COENMHEHUH. MOoleKylIsipHble U  CTPYKTYpHbIE  (HOPMYJIBI.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
CKEJICTHAS.

N3omepus. Buasl uzomepun: CTpyKTypHas, IPOCTPAHCTBEHHAS.

OnexkTpoHHble 3(G(EKTHI B  MOJIEKYJaX OPraHUYeCKHX COEIWHEHUMU
(MHIYKTUBHBIA W ME30MEPHBIN 2PPEKThI).

[IpeacraBnenne o kiaccupuKalMu OpraHUYecKUx BemiecTB. [loHsiTHe O
byHkunoHanbHOM rpymnmne. I'omomnorus. ['omonoruueckue psanpl. CucreMaruyeckast
HOoMeHKJaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBHasibHBIE Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCTH U KJaccuUKAIUs OpraHUYEeCKUX peakiuid. OKUCIUTENbHO-
BOCCTAHOBUTEJBHBIE PEAKIIMHA B OPTAHUYECKON XUMUHU.

OKCIEpPUMEHTAIbHBIC METOJIbl M3YYEHHs BEHIECTB M MX MPEBPAILICHUN:
O3HaKOMJIEHHUE ¢ 00pa3liaMH OpraHMYECKUX BEIECTB U MaTepualiaMy Ha UX OCHOBE,
OMBITHI 10 MPEBPALEHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (ILJIaBJIECHUE,
oOyTJIMBaHHE W TOPEHHE), KOHCTPYHUPOBAHHE MOJENEH MOJIEKYJl OpraHuYEeCKUX
BEILIECTB.

118.6.1.2. YrieBoaoposbl.



Anxanpl. ['oMomornueckuii psi akaHoB, 0011ast popmyiia, HOMEHKIATypa |
n30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI alKaHOB, Sp°-
ruOpuau3aius aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKaHOB.

XHWMHUYECKHE CBOMCTBA AJKAHOB: PEAKIMU 3aMEILICHUs, W30MEpHU3aluu,
JETUAPUPOBAHUS, TUKIN3ALNH, TUPOJIN3a, KPEKUHTA, TOPECHHUS.

Haxoxnenue B mpupoe. CriocoObl MOMyueHus: U MPUMEHEHHE aTKaHOB.

[uknoankanel. O0mas Gopmyina, HOMEHKIaTypa u uzomepus. OCOOGEHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MaJIbIX (IIUKJIOMPOIAH, UKJIOO0yTaH) U OOBIYHBIX
(LMKJIOTIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIyYEHUS! U IPUMEHEHHE
LMKJIOAJIKAHOB.

AnkeHsl. ['oMooruueckuit psj ajJkeHoB, o0mas GopMysa, HOMEHKIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AIKEHOB, SP>-THOPH IH3aLs
aTOMHBIX OpOuTajneil yriaepoja, 6- U m-cBsi3u. CTpyKTypHass U reomMeTpuyeckas
(ttuc-Tpanc-) uzomepusi. Pu3ndecKre CBOMCTBA AJIKEHOB.

XUMHUYECKHE CBOMCTBA: pEAKUMH IPUCOCAUHEHMUS, 3aMEUICHHUS B O-
MOJIOKEHWE  TNPHU JBOWHOW CBSI3M, INOJMMEpHU3alMu W oOkucieHusd. [IpaBuno
MapkoBHuKOBa. KaueCcTBEHHbBIEC peaKIKU HA JBOWHYIO CBSI3b.

Crioco0bl MoTy4eHus: ¥ MPUMEHEHUE AJIKEHOB.

AJIKaTCHBI. Knaccuduxanus aJKaJUECHOB (conpspkEHHBIE,
u30MpoBaHHbIe). OCOOEHHOCTH 3IEKTPOHHOTO CTPOEHUSI M XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lomnmepuzanns conpsykEHHBIX
nueHoB. CriocoObl MOJTYy4YEHUs U IPUMEHEHUE aJTKaIUEHOB.

Anxunbl. ['oMonornyeckuii psiji anKuHOB, 0011ast popmyIia, HOMEHKIATypa |
MU30MEpPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHWHOB, Sp-
ruOpuIN3aIns aTOMHBIX opOuTaneit yriepoaa. @u3ndeckue CBOMCTBA AIKUHOB.

XUMHAUYECKHE CBOWCTBA: PEAKUMHA NPUCOCAWHEHUSA, OUMEpPU3AUNU U
TpUMEpHU3alun, OKUcIeHns. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHLIEBYIO
TPOMHYIO CBs3b. KaueCTBEHHBIE PEAKIIUU HA TPOMHYIO CBS3b.

Crioco0sbI MOJYYCHUSA U MPUMCHCHUEC aJIKUHOB.



ApomaThuecKkue yrieBoJOpoabl (apeHsl). ['OMOJIOrMUECKHl psl apeHOB,
oOmast hopmya, HOMEHKIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOeHHE MOJIEKYJIbl OeH30Ja. Du3nyeckrue CBOMCTBA apEHOB.

XuMu4ecKkre CBOMCTBA OEH30JIa U €r0 TOMOJIOTOB: PEAKIUU 3aMEILCHUS B
OCH30JIbHOM KOJIbIIE M YIJIEBOJOPOJHOM pajuKale, peakiuu MNpUCOeIUHEHUS,
OKHUCJIEHHE romoJioroB OeHnzona. [IpeacraBieHue o0 OpUEHTUPYIOIIEM JIEWCTBUU
3aMecTUTeNIed B OEH30JbHOM KOJIBLIE Ha MPUMEPE AJIKWIbHBIX PpaJUuKaJIOB,
KapOOKCUILHOM, THAPOKCUIIBHON, aMUHO- K HUTPOTPYIIIbI, aTOMOB T'aJIOT€HOB.

OcoOeHHOCTH XMMUYECKUX CBOMCTB cTuposa. [lonumepusanus cTupoda.

CnocoObl OJIy4eHHs U MPUMEHEHHE apOMAaTHUYECKUX YIIIEBOJOPOIOB.

[Tpupoausiii raz. [lonytaeie HedTsHbIE ra3bl. HedTh u €€ nmpoucxoxacHue.
KameHHblii yroibs 1 IPOAYKTHI €ro MepepadoTKH.

Cnocobbl  mepepabOTKM He(dTU: TMEpPEeroHka, KPEKUHT (TEPMUUYECKUIA,
KaTaquTudeckuii), pudopmunr, nuponus. [Ipoaykrel nmepepaboTku HedTH, UX
IMPUMEHEHUE B IPOMBIIIVIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMHU YIJIEBOJOPOIOB.

DJIEKTPOHHOE CTPOCHHME TAJOTEHIIPOM3BOJIHBIX YTJIEBOIOPOIOB. Peakiumn
3aMEILEHNs rajoreHa Ha Tuapokcorpynmy. [[eficTBue Ha raJoreHnpou3BOJIHBIE
BOJHOTO M CIIMPTOBOrO pacTBOpa IIENOUYU. B3auMoaecTBUE JUTaIOT€HAIKAHOB C
MarHbieM | LIUHKOM. VCrnosib30BaHME TrajJOreHNpPOU3BOAHBIX YIJIEBOJAOPOIOB B
OBITY, TEXHUKE U MPU CUHTE3€ OPTaHUYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIC METOJIbl M3YYEHHs BEUIECTB M HMX MPEBPAIICHUN:
u3yyeHue (U3MYECKUX CBOMCTB YTIJI€BOAOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peaxkiuii yrieBoJOpOIOB pa3jMuUHBIX KiaccoB (oOeciiBeunBaHHE OpPOMHOM WM
MOJHOW BOJBI, pAcTBOpa MEpMaHraHaTa Kallis, B3aWMOJICHCTBUE AallETUIICHA C
aMMUa4YHBIM pacTBopoM okcuma cepebpa(l)), kadecTBeHHOEe OOHapyKEHHE
yIJIepoJia ¥ BOAOPO/Ia B OPraHMYECKUX BELIECTBAX, TOJIYYEHUE STUIIEHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMJIeHHE C KoyuiekiusiMu «HedpTe» u «Yroawsy», ¢ oOpasnamu
IJIaCTMAacC, KaydyyKOB M PE3HHBI, MOJEIUPOBAHHE MOJEKYJ YTJIEBOAOPOIOB M

rajJorcHIIpoOu3BOJHBIX YITICBOJOPOIO0B.



118.6.1.3. Kucnopoacoaepskaiire opraHiueckie CoeInHEHUsI.

[IpenenbHble OgHOATOMHBIE COUPTHL. CTpOE€HHE MOJIEKYJ (HAa IpuUMeEpe
MeTaHoJa M 3TaHona). ['omomornueckuil psn, oOuias Qopmyna, u3oMepus,
HOMEHKJIaTypa u wiaccupukanus. Dunyeckue CBOWCTBA MPEACIIbHBIX
OJTHOATOMHBIX CIIMPTOB. BOJOpOAHBIE CBA3M MEXAY MOJIEKYJIAMH CITUPTOB.

XHAMHMUYECKHE CBOMCTBA: PEAKLUMU 3aMEIIEHUs, NECTUAPATALNNA, OKUCIICHHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuyst Ha OJHOATOMHBIE CIIUPTHI. [[elicTBHE 3TaHOJIA U METaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs M TNPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢pupsel, HOMeHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3HUECKUX U
XUMHYECKUX CBOMCTB.

MHOroaroMHble CHUPTBI — STWICHIJUKONb W TiMLIepuH. Dusndeckue u
XUMHUYECKUE CBOMCTBA: PEAKLUHU 3aMEILEHUS, B3AUMOJICHCTBHE C OPraHUYECKUMU U
HEOPTraHWYECKUMH KUCJIOTaMHU, KaU€CTBEHHAs pEaK1sl HA MHOTOATOMHBIE CITUPTBHI.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOJy4YeHUS U MPUMEHEHHE
MHOTOaTOMHBIX CITUPTOB.

®eHos. CTpoeHHE MOJIEKYJIbI, B3aHMMHOE BIIMSIHUE THIPOKCOTPYNIBI U
OeHszonpHOrO siapa. dusmueckue cBoicTBa (PeHona. OcoOOEHHOCTH XMMHUYECKHX
cBOMCTB (eHona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (heHona.
CrniocoObl mostydenusi u npuMenenue dhenomna. denonpopManbaeruanas cMoa.

KapOoHunbHble cCOeIMHEHUS — AJIbJIETUIbl U KETOHBL. JJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpymIibl. ['oMosiorudeckue psiabl ajlbJeTUAOB U KETOHOB, 00IIas
dbopmyna, mzomMepuss U HOMEHKIaTypa. Du3nMuecKue CBOWCTBAa albACTUIOB U
KETOHOB.

XVWMHYECKHE CBOMCTBA aJlbJETUIOB U KETOHOB: PEAKUUU MPUCOECIUHECHHS.
OxucieHue anbpAETUAOB, KAueCTBEHHbIE peakuuu Ha anpieruapl. CrnocoOsl
MOJIyYeHUS] M IPUMEHEHHE AJIbJIETHI0B U KETOHOB.

OaHOOCHOBHBIE MIpe/IeIbHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS

MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKkIaTypa. @u3nueckrue CBOMCTBa



OJTHOOCHOBHBIX MpPEIEIbHBIX KapOOHOBBIX KHUCIOT. BOmOpOIHBIE CBSI3U MEXITY
MOJIEKYJIaMHA KapOOHOBBIX KHUCIIOT.

XUMHUYECKHE CBOMCTBA: KHCIIOTHBIE CBOMCTBA, peakius STepuUKAINH,
pEeaklUH C y4acTUEM YIJIEBOJOPOAHOrO paguKaa.

Oco0EeHHOCTH CBOMCTB MYyPaBbUHOM KUCIIOTHI.

[ToHsiTHE O MPON3BOJHBIX KAPOOHOBBIX KUCIOT — CIOKHBIX dupax.

MHoroo0pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMpPEAEIbHBIX
" apOMaTUYECKUX  KapOOHOBBIX  KHUCIIOT, JUKApOOHOBBIX  KHUCIIOT,
TUAPOKCUKApOOHOBBIX KHUCIOT. llpencraBurenu BbICIIMX KapOOHOBBIX KHUCIOT:
CTEapUHOBAsl, MaJbMUTUHOBAs, OJIEMHOBAsA KHUCIOTHL. CrnocoObl TOJNy4YEHHS H
IpUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxusble 3¢upbl. ['omonornueckuii psin, obmas (popmyna, usomepus u
HOMEHKJIaTypa. Dusndyeckne M XUMUYECKHE CBOMCTBA: THIAPOJIU3 B KUCIOW M
IIEJIOYHOM Cpeie.

XKupsi. Crpoenue, puszndeckne 1 XMMUYECKHE CBOMCTBA KUPOB: TUAPOJIHU3 B
KHUCIION U 1ieoyHon cpene. OCOOEHHOCTH CBOWMCTB KUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpBIL14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE ACUCTBUE.

O61as xapakTepucTuka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, 11-
U TIOJTUCaXapuibl).

Monocaxapuabl: r10K03a, GppykTo3a. PU3nyecKre CBOMCTBA U HAXOXKICHHUE
B npupone. dorocuHres.

XHWMHYECKHE CBOMCTBA TJIIOKO3bI: PEAKIMM C YYAaCTHEM CHUPTOBBIX H
aIbJCTUTHON TPyMI, CHUPTOBOE M MOJIOYHOKHCIOe OpokeHue. I[lpumeneHue
TJIFOKO3bI, €€ 3HAUEHHE B JKU3HEACSITEIbHOCTH OpraHu3Ma.

Jncaxapuasl: caxaposa, MaJbTO3a. BoccranasimBaronue 51
HEBOCCTaHABIMBAKOIIME aucaxapuipl. ['mpponns nucaxapunoB. HaxoxaeHue B
NPUPOJE U PUMEHEHHE.

[Tonucaxapuapl: KpaxMail, INIMKOTEH U 1EJUTI0103a. CTpOeHNnE MAKPOMOJIEKY T

Kpaxmaljia, TJIMKOT€Ha W [ICJJIKOJI03bI. dus3nyeckue CBOMCTBA Kpaxmajla H



LEJUTI0N03bl. XMMUYECKUE CBOMCTBA Kpaxmala: THIPOJIN3, KaueCTBEHHAs peaKius
C MoaoM. XUMHUYECKHE CBOMCTBA IEJUIIOIO3bI: THAPOIU3, MOJIy4YeHHE 3(PUPOB
1esuT0103bl. [loHsATHE 00 MCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIM MIENK).

OKCIEPUMEHTAIbHBIC METOJIbl M3YUYCHHS BEIIECTB U MX MPEBPAIICHUI:
PacTBOPUMOCTb PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ITAHOJA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHUPTA B ANBJIETU] HA PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHCIICHUE ATUJIOBOTO COUPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), KAaYeCTBEHHbIE pPEaKIMU Ha albJerujbl (C TUIPOKCHIOM
nuammuHcepeopa(l) u runpoxcunom meau(Il)), peakius raunepuHa ¢ THAPOKCUIOM
meau(ll), XxumMuueckrue CBOMCTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJAEHCTBUE
pacTBopa riaoko3sl ¢ ruapokcuaoM meau(ll), B3aumonericTBre Kpaxmaia ¢ HOJA0M,
pelIeHrne DSKCIEePUMEHTAIbHBIX 3a7ady 1o TtemMaM «Couptel U (DEeHOJBIY,
«Kap6onoBbie kuciaothbl. CI0KHBIE dPUPDD.

118.6.1.4. AzoTconepikaiiyue OpraHuyecKue COSTMHEHUS.

AMWHBI — OpraHUYeCcKre MPOU3BOIHbIE aMMuaka. Kiiaccudukaiys aMuHOB:
anuQpaTUIecKue ¥ apOMAaTHUYECKHE; TIEPBUYHBIC, BTOPUYHBIE K TPETHUYHBIC.
Crpoenue moliekys, obmas gopmysia, U30oMepusi, HOMEHKIATypa U (hU3nyecKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHKUE, B3aUMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHUCIIOTOW.
CoJn aJIKWJIaMMOHHUSL.

AHWIMH — MNOpEACTaBUTEIb aMHHOB apomartuuyeckoro psaa. CrpoeHue
aHuauHa. B3anMHOE BJIMSIHUE TPYIN aTOMOB B MOJIeKyJie aHwinHa. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWIMHA. KauecTBEHHbIE peaKluy Ha aHUJIUH.

Crioco0bl monyueHus U NMpUMEHeHue anudaTudeckux aMuHOB. [lomydeHue
aHWJIMHA U3 HUTPOOEH30J1a.

AmuHokucnoTel. HomeHnknaTtypa u uzomepusi. OTaenbHbIE PEICTaBUTENN O
AMUHOKHUCJIOT: TJMIUH, anaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCJIOT Kak aM(pOTEpPHBIX OpPraHUYECKHUX
COCIMHEHUM, peaKius TMOJUKOHICHCAIIUA, OO0pa3oBaHWE TMENTUHON CBS3H.

buonoruueckoe 3HaueHre aMUHOKHUCIOT. CUHTE3 W THAPOJIU3 TENTUIOB.



benku kak mpupomHbie monumepbl. [lepBudnasi, BTOpUYHAS U TPETHUUHAS
CTpyKTypa O€iKoB. XHWMHYECKHE CBONCTBA OEJKOB: THAPOJIU3, JCHATypalus,
KaueCTBEHHbIC PEaKIMU Ha OCJIKH.

OKCIIepUMEHTANBHBIC METOJIbl M3YYEHHs BEIIeCTB M WX TPEBPAIICHHIA:
pacTBopeHHe O€NKOB B BOJIE, JE€HATypalus OEJIKOB NMpU HArpeBaHUH, IIBETHHIC
peakuuu Ha O€JIKM, peIIeHHWE OKCIEPUMEHTAIbHBIX 3aJad [0 TeMaM
«A30TCoepIKaIe OpraHuYeCKe coeTuHeHus» U «Pacro3HaBaHne opraHnyecKux
COEIMHEHUI.

118.6.1.5. BeicOKOMOIEKYJISIpHBIE COSTMHEHUS.

OCHOBHBIE TIOHATHSI XUMHH BBICOKOMOJEKYJISIPHBIX COSAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHSST MOJICKYJIsipHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U TOJUKOHACHCAITHS.

[Tomumepubie wmatepuansl. [lnacTmaccsl  (TOJUATHIICH, TOJMIPOTHIICH,
NOJMBUHWIXJIOPHU, TOJUCTAPON, MOJMMETUIMETAKpUiaT, MOJUKapOOHAaTHI,
noJidTUICHTepePTanar). Y Truiu3aius 1 nepepadoTka miacTuka.

DnacToMepel:  HaTypajbHBIA  KayyyK,  CHHTETHUECKHE  KaydyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MIPEHOBHIN). Pe3uHa.

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

OKCIEPUMEHTAIbHBIC METOJIbI M3YYEHHs BEIISCTB W MX TNPEBPAICHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OKCIEePUMEHTAIBHBIX 3amad 1o Teme «Pacmo3znaBanue
MJIaCTMAacC U BOJIOKOH.

Pacuétnrblie 3amaun.

Haxoxnenue MoOJeKyJIsspHOW (QOpMYJIbl OPraHUYECKOTO COEIUHEHUS II0
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOISAIIUX B €70 COCTaB, HAXOXK/ICHNE MOJIEKYJISIPHON
(bopMyIIbl OPraHNMYECKOT0 COeIMHEHUS TI0 Macce (00BEMY) MPOAYKTOB CrOpaHusi, Mo
KOJIMYECTBY BemIecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH /UM HCXOIHBIX

BEILIECTB, YCTAHOBJICHHE CTPYKTYPHOU (POPMYJIbI OpPraHUYECKOro BeEIIeCcTBa Ha



OCHOBE €T0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB IMOJTYUYEHUS, OMPEACIICHNUE TOJH
BBIXO/Ia TIPOJYKTA PEAKIIUN OT TEOPETUUECKH BO3MOXKHOTO.

118.6.1.6. MexnpenMeTHbIEC CBS3H.

Peanuzamnus MeXIIpeAMETHBIX CBSI3CH TP U3YUCHUU OPTaHUYECKON XUMHUH B
10 xmacce OCYIIECTBISETCS Yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHSATHUM, TaK ¥ TOHATHUH, TPUHATBIX B OTIEIBHBIX MpeaIMeTax
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOG1ue ecTeCTBEHHO-HAYYHBIC IOHATHS: SBJICHUE, HAYUYHBIN (PaKT, TUIIOTE3a,
TEOpWsl, 3aKOH, aHalu3, CHHTE3, Kiaccuukainus, HaOIIOJACHUE, HW3MEpPEHHE,
AKCIIEPUMEHT, MOJICITh, MOJICTTUPOBAHHE.

®dusuka: wmarepus, aToM, JJIEKTPOH, TMPOTOH, HEUTPOH, MOJEKYJIa,
HSHEPreTUYECKUN ypPOBEHb, BEIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPrus,
Macca.

buonorusi: kieTka, opraHu3M, OdKocucTeMma, Ouocdepa, MeTaboIHU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOXKEHUE,
dboToCcHHTE3, HOBIXaHWE, OENKHW, YTJIEeBOIbI, JKUPBI, HYKIECHHOBBIC KHCJIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie HCKOMaeMbl€, TOTUIUBO.

TexHOJOTHSA: THIIEBBIC MPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO THUTAHUA,
MOIOIIUE CPEJICTBA, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

118.7. Conepxanue ooy4yenus B 11 kiacce.

118.7.1. OGm1ast 1 HEOpraHUYECKAsT XUMHUSL.

118.7.1.1. TeopeTudeckue OCHOBBI XUMHH.

Atom. CocTaB aTOMHBIX SiA€p. XUMUYECKUN dJIEMEHT. 30TOMEBI.

CtpoeHrne  SJICEKTPOHHBIX  O0OJOYEK  aTOMOB, KBaHTOBBIC  YHCIIA.
DHepreTuueckue ypoBHM M TOAYypoBHH. ATomHBIe opbOutamm. Kmaccudukamms
XUMHYECKHX DJIEMEHTOB (s-, P-, d-, f-anmemenTnI). PacnipenencHrie 3aeKTPOHOB 110
ATOMHBIM OpPOUTAIISIM. DJIEKTPOHHBIE KOH(DUTYpaIlK aTOMOB 3JIEMEHTOB ITEPBOTO—

quBépTOFO MnepnoJoB B OCHOBHOM H B036y)KI[éHHOM COCTOSHNH, DJICKTPOHHLBIC



KOH(UTYpal HOHOB.

DIIEKTPOOTPUIIATEIBHOCTbD.

[Tepuonuueckuii 3akoH U Ilepuoandeckasl cuctemMa XUMUYECKHX AJIEMEHTOB
JI.1. MenneneeBa. CBsi3b NMEpUOINYECKOrO 3akoHA W lleproanyeckoll cuCTeMbI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IPOCTBIX U CIIOKHBIX BEIIECTB IO IPYIIAaM U NEPHOJaM. 3HAUEHHE IEPHOTUIECKOTO
3akoHa J[.11. Menneneena.

XuMHUYeCKasi CBsI3b. BHIBI XUMHUYECKOW CBSI3M: KOBAJIICHTHAsA, WOHHAS,
MeTanyeckas. MexaHu3Mbl 0Opa3oBaHUsS KOBAJIGHTHOW CBSI3U: OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIN. DHEPrus U JMHA CBA3U. [10ISpHOCTD, HAIPABIEHHOCTh U
HACBIIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BomoponHas CBA3b.
MexMOoneKyIsapHble B3aUMOECHCTBHUS.

BaJIeHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYpPBI MOJIEKYJI C UX T'€OMETPHUUECKIUM CTPOEHUEM (Ha MPUMEPE COETMHEHHM
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBiieHrE 0 KOMIUIEKCHBIX COeTMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:!
KOMIUIEKCOOOpa3oBaTeb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COEIMHEHUM.
[ToHsiTHE O KOOPAWMHALMOHHOW XUMUHU.

BemecTtBa MONEKYyISPHOTO M HEMOJEKYJSIPHOIO  CTPOCHMS.  THIbI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstne o pgucnepcHbix cucteMax. Mctuaable pacTBOphl. CriocoObl
BBIPAKEHNs KOHLIEHTPALIMM PAacTBOPOB: MaccoBas IOJS BEIIECTBA B PacTBOPE,
MOJIIpHAs ~ KOHILEHTpauus. HachellleHHble W HEHACBILIECHHBIE  PaCTBOPHI,
pactBopuMOcTh. Kpucramnoruaparsl.

Knaccudukanus 1 HoMeHKIIaTypa HEOPraHMYECKUX BEIIECTB. TpUBUATIBHBIC
HAa3BaHMs OTIAEJIBHBIX IIPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanys XuMU4ecKux peakiuil B HEOPTaHUYECKOW U OPraHuYeCcKOM
XUMUHU. 3aKOH COXPAHEHUs MacChl BEIIECTB; 3aKOH COXPAaHEHHUs W MPEBpPALCHUS

HPHEPrUuM MPHU XUMHUYECKUX peakuusx. TemnoBbie 3 (HEeKTh XUMUYECKUX PEaKIUi.



TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XUMHUYECKON peaKIu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB.
['oMoreHHbI€ U TeTEepOTreHHbIC peakiuu. Katanus u kaTain3aTophl.

OOpatumbie 1 HEOOpATHMBIC peaKIi. XUMU4IecKoe paBHOBecHe. DakTophl,
BIIMSIONIME Ha IMOJOKEHUE XMMHUYECKOT0 PaBHOBECHS: TEMIIeparypa, AaBJIeHUE U
KOHIICHTPAIMHU BEIIECTB, yuacTBYyrouX B peakuuu. [Ipunmun Jle [larense.

Onexktposmtryueckas auccormarus. CuiabHbIE W CIIa0bIe AJICKTPOJIUTHI.
Crenenp nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIOTHAsl, HEUTpasibHas,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCAUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu. (CTeneHb  OKUCIIECHUS.
OkucnauTedb U BOCCTAaHOBUTENb. lIpolecchl OKHUCIEHUS W BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIUTETM W BOCCTAaHOBUTENU. MeToa 3JEeKTpOHHOro OaliaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCINEPUMEHTANbHBIC METOJIbl M3YUYCHHS BEIIECTB U MX MPEBPAIICHUI:
pa3lioKEHHUE TMEPOKCHUIAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, Olpe/ieeHre
Cpeabl pacTBOPOB C IMOMOILIBI) WHIWKATOPOB, H3yYEHUE BIMSHUS Pa3IUYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSI.

118.7.1.2. Heopranudeckasi XumMusi.

[Tomoxenne HemetauioB B Ileproanyeckoil CUCTEME XUMHYECKHX
sanemenToB J[.M. MenzeneeBa 1 0COOCGHHOCTH CTPOCHUSI UX aTOMOB. DuU3NUECKUE
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,
dbochopa u yraepona).

Bonopon. Ilonyuenue, dhusnveckne u XUMHUYECKHE CBOWCTBA: PEAKIIMH C
MeTaJlJIaMHA U HEMETaJNIaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. ['UapUabL.

INanorensl. Haxoxaenue B mpupojie, CocoObl ModydeHus, puznueckue u
XAMUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHenmme KUCIOPOACOAEPIKALINE

COEJIMHEHHUs ranoreHoB. JlabopaTopHble W TPOMBIIUIEHHBIE CIIOCOObI MOTYyYEHHUS



rajgoreHoB. [[puMeHeHne raJsoreHoB U NX COCIMHEHUM.

Kucnopona, o30H. JlabopatopHbie ¥ MPOMBINIIEHHBIE CIIOCOOBI MOTYyYCHHUS
kuciopoaa. @uU3NUEeCKe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUABI U TEPOKCUBI.

Cepa. Haxoxnenue B mpupoje, CnocoObl TOJNy4YeHHs, (U3UYECKUE W
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepoui(1V), oxcun
cepbl(VI). CepHuctasi u cepHas KUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB CEPHOM
KUCIOTHI. [IppuMeHenune cepol U €€ COeJUHEHU .

A3zor. Haxoxnenwe B mpupojie, crnocoObl MONy4deHUs, (usndyeckue Hu
XAMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHIBI a30Ta. A30TUCTAst U a30THAA
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpruMeHeHune azoTta
U €r0 COeTMHEHHI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupojie, CriocoObl MoiayyeHus, puanyeckue u
xumudeckue cpoictBa. Dochunpr u Gochun. Oxcuasl docdhopa, dochopHas
kuciora u e€ couu. Ilpumenenue Qocdopa u ero coemunenuit. docdopHbie
ynoOpeHus.

Yriepon, HaxoxiaeHue B npupoAe. AJUIOTPONHBIE  MOAU(DUKAIUU.
duznyeckne W XUMHYECKHE CBONCTBA TMPOCTHIX BEHIECTB, OOpPa30BAHHBIX
yraeponom. Okcua yriaepona(ll), oxcun yrimepona(IV), yronbHas kucimota u e€
coJii. AKTUBUPOBAaHHBIN yroiib. [IpuMeHeHne mpocThiX BEIECTB, 00pa30BaHHbIX
YIJIEPOJOM, i €r0 COCTMHEHUM.

Kpemuuii. Haxoxaenue B npupoje, crnocoObl MoiayyeHus, GU3n4ecKue u
xumuueckue cpoiictBa. Oxcuna kpemHusi(IV), kpemMHHEBas KHUCIIOTa, CUJIMKATHI.
[IpumeHeHue KpeMHUs U ero coequHeHnil. CTeKs0, ero NoJiy4YeHue, BUIbl CTEKIIA.

[Tonoxenne meraiuioB B Ilepuoguueckon CUCTEME XUMUUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB METAJIIOB.

O6mue ¢usnueckue cBoiicTBa MeTauioB. [IpuMeHeHne MeTauioB B ObITY U
TexHuke. CIUIaBbl METAJLJIOB.

DNEeKTPOXUMHUYCCKUI psAl HanpspkeHui MetamioB. OOmme crocoOb

MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTY PrHUsl, MMAPOMETAILTYPTUs,



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

OO6mias xapaktepuctuka MetauioB [A-rpynmbl [leprognyeckoit CUCTEMBI
XUMHYECKUX 3JIeMeHTOB. HaTpuit u kanuii: monydenue, Gu3nyecKkue 1 XUMHUECKHE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHEHHU.

O6mas xapaktepuctuka metamuioB I[A-rpynmser [leprognueckoit cucTeMsl
XUMUYECKAX DJJEMEHTOB. Marawii W KaJbIWi: TOJydeHHE, (U3HYECKUE U
XUMUYECKUE CBOMCTBA, MPHUMEHEHUE IPOCTBHIX BEIIECTB M HUX COECIUHEHUHU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

ATIOMHHMI: TOTy4YeHue, PU3NIECKUe U XUMUYECKUE CBOMCTBA, MPUMEHEHHE
IPOCTOrO BEIIECTBA U €ro coeluHeHud. AMQoTepHbIE CBOICTBa OKCHIA U
TUAPOKCUIA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OO0miast xapakTepuCTHKa MeTaIoB 1o0ouHbix noarpymnm (b-rpymnm)
Ileprognyeckor CUCTEMBI XUMUYECKUX HIEMEHTOB.

Pu3NYEeCKHe U XUMAYECKUE CBOWCTBA XpOMa U €ro coeauHeHni. OKCuasl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl u guxpomaTsl, HUX
OKHCIIUTENIbHBIE CBOMCTBA. [loMydeHne u npuMeHeHne xpoma.

du3nyecKkne M XHMUYECKHE CBOMCTBA MAapraHia M €ro COEAUHECHUMU.
Baxneiimme coeaunenuss wMapranna(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

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

du3nUeCcKne U XUMUYECKUE CBOMCTBA MeU U €€ coenuHennil. [lonyuenune u
MIPUMEHEHUE MEJIU U €€ COCUHEHHU.

[uuk: momyuyeHue, (u3MUECKUEe M XMMHYECKHE CBOWCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa ¥ THIPOKCHIA LINHKA, THIPOKCOKOMIUIEKCHI IMHKa. [[pumenenue
IIMHKA U €ro COCIUHCHUMN.

3KCHCQI/IMCHTEU'IBHBIG MCTOJIbI HM3VYCHMA BCIICCTB W WX H[ZCB[Z&QCHHI;'I:

u3yueHne oOpaslloB HEMETaJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B



KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD), B3aUMOJCIHCTBUE
HIEJIOYHBIX U IIEJTOYHO3EMENIbHBIX METAJUIOB C BOJOM (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
1IeJI0YEH, KAUECTBEHHBIE PEAKIIMM HA HEOPTAaHMYECKHE aHUOHBI, KATUOH BOJIOPOJa
M KaTUOHBbl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB AOMUHUS U LHUHKA C
pacTBOpaMH KHUCJIOT M LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TEMaM
«T"anorensr», «Cepa u e€ coequHEHUs», «A30T H Qochop U UX COCAMHEHUNN,
«Mertasibl TIaBHBIX TOATPYIID», «MeTasuibl TOOOYHBIX MOATPYIII.

118.7.1.3. Xumus u )KU3Hb.

Ponb xumMun B 00€Cie4eHNH YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA.

[lonsiTME O HaAy4HBIX METOJAX IO3HAHUA M METOJOJIOTMM HAy4HOI'O
VCCIICIOBAHMS.

Hayunble  OpHHOMIBI  OpPraHU3alUMy  XHMHUYECKOIO  IPOU3BOJCTBA.
[TpoMblIlIIEHHBIE CIIOCOOBI MOJMYYEHHs BaXXHEHIIMX BeELECTB (Ha MpUMepe
IIPOU3BOJICTBA AMMHAKa, CEPHOM KHUCIOThI, MeTaHoJa). [IpoMBbIlITIEHHBIE CITOCOOBI
NOJIyYEHUS] METAJIJIOB U CIUIABOB. XMMHUUYECKOE 3arpsI3HEHNE OKPYXKAIOLIEH Cpeibl U
ero nocneAcTBus. Posib XxuMun B 00€CTIEYEHUN IHEPIETUIECKON O€30MacCHOCTH.

XuMusi U 300pOBbE UesioBeka. JlekapcrBeHHble cpenctBa. Ilpasuia
VICITOJIB30BAHUS JIEKAPCTBEHHBIX ITpenapaToB. Poiap XUMUM B pa3BUTUN MEIULIUHBI.

XWMHUSI IAIIU: OCHOBHBIE KOMITIOHEHTBI, MUIIEBbIE J0OAaBKU. Poilb XUMUu B
o0ecrieueHnH NHUIIEeBOM 0€30M1aCHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. I[Ipasuiia
0€30IacCHOr0 UCIIOIb30BaHUs MPEeNapaToB OLITOBOM XMMUH B TOBCETHEBHOM JKU3HHU.

XWMHSI B CTPOUTENILCTBE: BaXXHEHIINE CTPOUTEIbHBIE MaTEpHAIIbI (LIEMEHT,
OCTOH).

XuMus B CEIbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpalIbHbIE YA00PEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTEPHAIIBI, KPACKH, CTEKIIO, KEPAMHUKA.

PacuéTnrblie 3amaun.

Pacuétbl: Maccel BemecTBa Wil 00bEMa ra3oB 1O U3BECTHOMY KOJIUYECTBY

BEICCTBA, MacC€ 1IN O6’béMy OJHOI'0 M3 YHaCTBYIOIIMX B PCAKIINH BCIICCTB, MAaCChI



(00BEMa, KOMMYECTBA BENIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET

puUMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, €CIIH OJTHO

W3 BEIIECTB JIAHO B BHJIE PACTBOpA C ONPEICIEHHOM MAacCOBOW JOJIEH

PacTBOPEHHOIO BEIIIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHIIEHTPAIIMH BEIIIECTBA B

pacTBOpE, JOJIM BbIX0/1a MPOAYKTA PEAKIIUU OT TEOPETUYECKU BO3MOXKHOTO.
118.7.1.4. MexnpeaMeTHBIC CBS3H.

Peanuzamusi MEXNpEeAMETHBIX CBA3€M MpU  HM3yYeHUH OOImed u
HEOpraHu4ecKol XuMuM B 11 Kiacce oCyIIEeCTBIISIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U MOHATUHN, NIPUHATHIX B OTACIIBHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01re ecTeCTBEHHO-HAYYHbIC TIOHITHS: SIBJICHUE, HAYYHBIN (akT, TUIIOTE3a,
TEOpUsi, 3aKOH, aHallu3, CUHTE3, KJacCU(PUKAIUs, MEPUOJUYHOCTh, HAOJIO/ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

®du3uka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUECKUN YPOBEHbB, BEIIECTBO,
Teno, 00bEM, arperaTHOE COCTOSIHHME BEIEeCTBa, WJICAJbHBIM ra3, (usnyeckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUSI, CKOPOCTh, IHEPTHS, Macca.

buonorus: kimerka, opranusm, sKocuctema, ouocdepa, MeTaboIM3M, MaKpoO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJICMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M TOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpalibl, TOPHBIE TOPO/IbI, TTOJIE3HBIE NCKOIIaeMbIe, TOTIIIMBO,
peCypCHhlI.

TexHoJIOTus: XUMHYECKas MPOMBIIUIIEHHOCTh, METAJLTyprus, CTPOUTEIbLHbIC
MaTepualibl, CEIbCKOXO03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUECKAS MPOMBIILJIEHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

118.8. Ilnanupyembie pe3yJbTaThl OCBOCHHUSI TNPOrpaMMbl [0 XUMHUHU
(yrmyOn€éHHBIA yPOBEHB) HA YPOBHE CPETHETO OOIIET0 00pa30BaHMS.)»

118.8.1. ®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS



OOy4arolMMHUCs TMPOrpaMM CpeAaHero oOmiero oOpa3oBaHMs: JIHUYHOCTHBIM,
METamnpeMETHBIM U MPEAMETHBIM.

B cooTBeTCTBUU € CHUCTEMHO-AESTEIBHOCTHBIM TIOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HaHUE 00YYaIOIIMMUC POCCUNUCKON IPpa’KIaHCKON UACHTUYHOCTH;

TOTOBHOCTbH K CAMOPA3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIIPEIETICHUIO;

HaJIMYKUe MOTUBALIUU K 00YUYEHUIO;

TOTOBHOCTH M CIIOCOOHOCTH OOYYArOMIMXCSl PYKOBOJICTBOBATHCS MPUHITHIMHU
B 0OIIIECTBE MpaBUJIaMH U HOPMaMH TIOBEICHUS;

HaJINYME MPABOCO3HAHUS, IKOJIOTUYECKON KYJIbTYPHI;

CIIOCOOHOCTH CTaBHUTD IIEH U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yJbTAaThl OCBOEHUS MpeaMeTa «XUMHUS» OTPaKaroT
C()OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTUYECKOM JEeATEIbHOCTH
o0yJaromuxcs B MPOLecce peaan3aiui 00pa3oBaTeIbHON AeITETbHOCTH.

118.8.2. JIuuHOCTHBIE PEe3yNbTAaThl OCBOCHHSI TIPEAMETA « XUMUSD) OTPAKAIOT
C(OPMUPOBAHHOCTh OIBITA [O3HABATEILHOM W TNPAKTUYECKON JEeATEIbHOCTH
oOyyarommxcsi B MpOIEcce pealn3aiuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHClie B YaCTH:

1) rpa)1aHCKOTO BOCITUTAHUS:

OCO3HaHUs 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH,
YBaKCHUS K 3aKOHY U MPABOTIOPSIKY;

MPEJCTAaBICHUSI O COLMAIBHBIX HOpPMax M TPaBHIAX MEKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOW MEATEIHHOCTH TPH CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATENIbHBIX 3aj1ay, BHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUIOB YUYEOHOU AESITEIBHOCTH;

2) MaTpUOTHYECKOTO BOCITUTAHHUSI:



LIEHHOCTHOIO OTHOLIEHUS K MCTOPUYECKOMY M HAayYHOMY HACIIEIUIO
OTE€UYCCTBEHHOMN XUMUM;

YBa)XEHUS K IPOLIECCYy TBOPYECTBA B OOJACTH TEOPUU U IPAKTHUUYECKOTO
INPWIOKEHUS XUMHUH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAONIONEHUN, KPONOTIMBBIX OKCIEPUMEHTAIbHBIX  ITOMCKOB,
IOCTOSTHHOTO TpyZa Y4€HbBIX U PAKTUKOB;

MHTEpECa W II03HABATEIbHBIX MOTHMBOB B IOJYYEHUU U MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTUKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMHUH,

3) TyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

HPAaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO NTOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEICHHE U IMOCTYNKH CBOMX TOBApHILEH C
NO3ULINK HPAaBCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) hopMUPOBaHHS KYJIBTYPBI 3I0POBbSL:

NOHMMaHUsl LIEHHOCTEH 3/0pOBOTO U Oe3omacHoro oOpas3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOMIo/IeHNs MpaBuil 0€30MacHOrO OOpalleHusi C BellecTBaMu B OBITY,
MTOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBLHOCTH;

IIOHUMAHUS L[IEHHOCTH IMpaBWJ HWHAUBUAYAJIBHOIO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAaHUS MOCIIEJACTBUI U HENPUATUS BPEAHBIX NMPUBBIUEK (YyHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOr0 BOCIIMTAHUS:

KOMMYHHKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEeI0BaTENbCKON

NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX



JEATEIBHOCTH;

YCTaHOBKM HAa AaKTUBHOE YyYaCTME B PEHICHWH IPAKTUYECKUX 3aaad
COLIMAJIbHON HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY H3yUEHHUIO MPOQECcCHii pa3IuIHOro pojia, B TOM
YKCJIE HA OCHOBE NPUMEHEHHMSI IPEAMETHBIX 3HAHUM 110 XUMUHU;

YBXEHUS K TPy, JIIOISAM TPYAA U pe3yibTaTaM TPYyAOBOU IEATEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOODY HMHAUBUAYAJIBHOH TPACKTOPHUHU
oOpaszoBaHusi, Oynymied mpodeccun U peanu3aluu COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) SKOJIIOTHYECKOTO BOCITUTAHHS:

AKOJIOTUYECKU 1IeJIeCO00Pa3HOr0 OTHOIIEHHS] K MNPUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMaHUsl TJI00AJBHOTO XapakTepa 3KOJOTHYECKMX Mpo0JieM, BIMSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HaHUSI HEOOXOAMMOCTH WCIOJIb30BAHUSA JOCTH)KEHUH XUMHUU IS
peleHns BONPOCOB PAlMOHAIBHOTO IIPUPOAOTIOIb30BAHNS;

AKTUBHOTO HENPUSATHS JCUCTBUH, TMPUHOCIIIAX BPEI OKPYNKaKOMIECH
OPUPOJIHON cpezie, YMEHHsI MPOTHO3UPOBATh HEOJIArONPHUATHBIE 3KOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JECMCTBUN U MPEIOTBPAILATD HX;

HaJIMYUs PA3BUTOIO KOJIOTUYECKOTO MBIIIJIEHUS], DKOJIOTMYECKON KYJIbTYPBI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS HWMH B IO3HABATEIbHOM, KOMMYHUKAaTUBHOW U COLMAJIBHOU
IOPAaKTHUKE, CIOCOOHOCTM U YMEHUS aKTUBHO NPOTHUBOCTOSITH HJIEOJIOTUU
xeMohoouu;

7) IEHHOCTU HAYYHOTO TIO3HAHHUS:

MHPOBO33pPEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HAayKd M OOIIECTBEHHOM MPAKTHUKU;

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

GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUMU I1EJIOCTHOTO



npeacTaBiIeHus 00 OKPYXarolleM MUPE Kak O €IUHCTBE MPUPOJbI U YEJOBEKa, B
NO3HAHWW TMPUPOJHBIX 3AKOHOMEPHOCTEM W pElIEHUH MpOOJEM COXpaHEHUS
IPUPOJTHOTO PAaBHOBECHS;

yOEXKJIEHHOCTH B 0COOOM 3HAUMMOCTH XHMHH JUIsI COBPEMEHHOM
OUBWIM3ALMU: B €€ T'yMaHHUCTHYECKOW HAIPAaBICHHOCTHM M Ba)XXHOM pOIM B
CO3/IaHUU HOBOH 0a3bl MaTEPUAIILHON KYJIBTYPbI, B PELICHUH ITI00AJIBHBIX TPOOIEM
YCTOMYMBOT'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUUECKOM, MUIIECBON U
HKOJIOTUYECKON O€30MacCHOCTH, B PA3BUTUU MEIUIMHBI, O0ECIIEYEHUH YCIOBHM
YCHEMIHOTO TPYJa U SKOJOTMYECKH KOM(POPTHOM KU3HH KAKIOTO YJIeHa OOIIECTBa;

€CTECTBEHHO-HAYYHOI TIpaMOTHOCTU: IOHUMAaHUS CYIIHOCTH METOJ/IOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs aHaIu3a U OOBSCHEHHUS SBJICHHUIN OKPYKAIOIIEro MUpa U
IPOUCXOASAIINX B HEM U3MEHEHUH, yMEHHUsI 1e1aTh 000OCHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XWMHUYECKUE 3HAHUSA IS
perieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYalUsX;

UHTEpECa K IO3HAHUIO, UCCIIEN0BATEIBCKON JEATEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHUIO W
caMo00pa30BaHNI0, K AaKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM IO XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSAM TpyJa B Pa3IMYHBIX cepax npodheccuoHaIbHOM
NEeSATEIbHOCTH.

118.8.3. MeranpeaMeTHbIe pe3yabTaThl OCBOCHUS TIPOTPAMMBI 10 XUMUH HA
YPOBHE CpEeAHEro 00111ero 00pa30BaHUsI BKIIOYAIOT:

3HaYUMBble AN (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYaroIIMXCS
MEXIUCHUIUTMHAPHBIE (MEXIIpEIMETHbIE) OOLICHAYYHbIE TOHSATHUS, OTPaKaolIue
LEJIOCTHOCTh HAy4YHOM KapTHMHBI MHUpa U CHEHUPUKY METOJIOB MO3HAHUSA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YJHEPIUs, SIBJICHUE,

MPOIIECC, CUCTEMa, HAyYHBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,



Teopusl, UCCIeA0BaHNE, HAOTIOIEHNE, N3MEPEHHUE, DKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJIbHbIC YueOHBIC NEeUCTBUs (TIO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,
peryJISITUBHBIC), obOecrieunBaroIIe dbopmMupoBaHue (byHKIIMOHATBHOM
TPAMOTHOCTH H COITMATHLHOW KOMIIETCHIINH O00YyYarOIINXCS;

CIIOCOOHOCTH oOyyJaroumxcs UCII0JIb30BATh OCBOCHHBIEC
MEXIUCIUTUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUSA M YHUBEpCAIbHbIC YueOHbBIC
JICVCTBHS B IO3HABATEIIBHON W COLMAIIBHON IIPAKTHKE.

118.8.4. MeranpenmMeTHbIe pe3yabTaThl OTpaXKaroT OBJIAJICHHE
YHUBEPCAIbHBIMM ~ YYEOHBIMU  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U
PEryJIsTUBHBIMU JCHCTBUAMH.

118.8.4.1. OBnaneHue YHUBEPCATbHBIMH Y4YEOHBIMH TIO3HABATEIbHBIMU
JNICUCTBUSIMHU:

1) 6a30BBIC JIOTHUYECKHE ICHCTBHUS:

CaMOCTOATENIbHO  (OPMYJIMPOBAaTh M aKTyallM3UpOBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpeNeNsaTh IeNU JeATEIbHOCTH, 3a/laBasl MapaMeTpbl U KPUTEPUU HX
TOCTIDKCHHSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C TTIOCTABICHHBIMHU LIEIISIMU;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHWN TPHUEMBI JIOTHUYECKOTO MBIIIJICHUS:
BBIICNISITh XapaKTEPHbIE MPU3HAKUA TIOHSITHM W YCTaHABIMBATh WX B3aWMOCBS3b,
WCITOJI30BaTh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIAEIBHBIX (PaKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHWS W KPUTEPUH ISl KIacCH(PUKAIUA BEIIECTB M
XAMHUYECKUX PEAKIUN;

YCTaHABIWBATh TMPUYUHHO-CJICJICTBEHHBIE CBSI3U MEXIYy H3Yy4YaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE PaACCyXJEeHUS (WMHIYKTHBHBIC, JCIYKTUBHBIC, TIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEYMS] B PacCMATPUBAEMBIX
SIBJICHHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH B MPOIIECCE MO3HAHUS HCTIOIb3YEeMbIe B XUMUU CHMBOJIMYECKHE

(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN



3HaK (CMMBOJI) 3JIEMEHTa, XUMHUecKast popmyia, ypaBHEHHE XUMUYECKOMN peakiuu
— TP pElIeHUH Y4€OHBIX MO3HABATEJIbHBIX W MPAKTHYECKUX 3aJ]1a4, IPUMEHATH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BBIC UCCIICIOBATEILCKUE ICHCTBHS:

BJIAJIETh OCHOBAMHU METOJOB HAay4YHOTO IMO3HAHUS BEHIECTB U XUMHUYECKHX
pEeaKIHnii;

(bopMyIMpPOBATH 1IEJIU U 33]]Ja4H UCCIIEI0BAHUS, UCTIOIb30BATh TOCTABICHHbIE
U CaMOCTOSITEIBbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUA M OCHOBBI JUJIsl (POPMUPOBAHUS TMIOTE3BI MO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HAaBBIKAMU CAMOCTOSTEIBHOIO IUTAHUPOBAHUS W IPOBEICHHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0OJaTh 3a XOIOM
polecca, CaMOCTOSATENIbHO MPOTHO3UPOBATh €ro pe3ysibTaT, (pOopMyIUpOBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTHU PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEIOBATEIbCKOM W MPOEKTHOM
JeSTEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB PEIIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHHIO Pa3JIUYHbIX METO/I0B
MO3HAHUS.

3) paborta ¢ uHpoOpMaIuek:

OpUEHTHUPOBAThCA B PA3IMYHBIX MCTOYHUKAX HHPoOpMauuu (HAy4dHO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh WH(OOPMALIMIO PA3IUYHBIX BHJIOB U (HOpM
Mpe/ICTABICHHUS, KPUTUYECKU OLICHUBATh eé JTOCTOBEPHOCTh U
HEITPOTUBOPEUYHBOCTb;

(opMyIMpOBATH 3aMpPOCHl U MPUMEHSTHh Pa3IUYHbIE METObI MIPH MOUCKE U
orObope wuHPOpMaLMKM, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(DOPMAIMOHHO-KOMMYHHKATUBHBIX



TEXHOJIOTHIA U PA3TUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSTENILHO  BBIOMpATh  ONTHMAIBbHYIO  (GopMy  TpeaCTaBICHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIh30BaTh HAYYHBIM S3BIK B KA4eCTBE CpeACTBA Tpu pabore C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU M CUMBOJIbI, (POpMyIIbl, aOOpeBUATYPbI, HOMEHKJIATYPY;

HCIIOJIh30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

118.8.4.2. OBnanenue yHuBepcaIbHBIMH KOMMYHUKATUBHBIMU ACHCTBUSMU:

3a/1aBaTh BOTPOCHI IO CYIIECTBY 00CYKIAaEMOMW TEMBI B X0JI¢ TUajora H/WiH
JTUCKYCCHW,  BBICKa3bIBaThb  WACH, (OPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHS MPE/TIOKEHHOM 3a1a4H;

BBICTYNAaTh C TMPE3EHTAIlMed PEe3yIhbTaTOB IMO3HABATEIHHON NEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBHIMOJIHEHUU
XUMHYECKOTO JKCIEPUMEHTa, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB
W3Y4aeMbIX BEIIECTB, peaau3aliui yIeOHOTO MPOEKTa, U (POPMYyIHPOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX WCCIEAOBAHUN MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYXIeHUSI 1 0OMEHa MHEHUSIMU.

118.8.4.3. OBnaneHne yHuBEepCaIbHBIMU PETYJISTUBHBIMU JEHCTBUSMH:

CaMOCTOSTENIbHO IJIAHUPOBATh W OCYIIECTBIISITH CBOIO TO3HABATEIHLHYIO
NEeATEeILHOCTh, ONpeneNsas e¢ Iead W 3aJadd, KOHTPOJIHMPOBAaTH W IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJIHCHUHA Yy4YE€OHBIX M HCCIEIOBATCIIBCKUX 3aJad, BbIOMpaTh HamoOoJee
3 PeKkTUBHBIN CHOCO0 WX pelIeHUus C Y4E€TOM TOJIyYEHHUsS HOBBIX 3HAHHUM O
BEII[ECTBAX M XUMHUUYECKUX PEAKIIHSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JACSITENbHOCTH HAa OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

118.8.5. [IpeameTHBIC pe3yiabTaThl OCBOEHHUS MPOTPAMMBI N0 XUMHH Ha
yIIIyOJIEHHOM YpPOBHE Ha YPOBHE CpEeAHEro oOImiero oOpa3oBaHUs BKIIHOYAIOT
cneruduyeckne st yaeOHOTro mpenMera « XUMUs» HayYHbIe 3HAHUS, YMEHHUS H

CHocOObl IEUCTBUII MO OCBOEHHUIO, MHTEPIPETAMU U MPeoOpa30BAHUIO 3HAHMM,



BUJIBI JIEATEILHOCTH TI0 IMOJYYEHUIO HOBOTO 3HAHWS W NMPUMEHEHUIO 3HAHWHA B
pPa3TUYHBIX yUYEOHBIX CHUTYAIUSAX, a TAKXKE B PEaTbHBIX KXKU3HCHHBIX CHUTYAIIHSX,
CBS3aHHBIX C XHUMHEH. B mporpamMme Mo XuMUU TPEIMETHBIC PE3YIbTaThl
MIPEICTABIICHBI TI0 TOJIaM U3YUYEHUSI.

118.8.6. [IpeameTHbIC pe3yabTaThl OCBOCHUS Kypca « OpraHudecKkas XuMus»
OTPaXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEICTABICHUNA: O MECT€ W 3HAYECHUU OPTaHWUYCCKOU
XUMHUHA B CHCTEME €CTECTBEHHBIX HayK W €€ poJM B 00CCIEUECHUU yCTOMYMBOTO
pPa3BUTHS YEJIOBEUYECTBA B PEIICHUH TPOOJIEM 3KOJIOTHYCCKOM, SHEPTETHUECKOU U
MIUIIEBON 0€30MMaCHOCTH, B Pa3BUTHUH MEIUITMHBI, CO3JJaHUA HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obecrieueHUn palMOHAIBHOTO
IPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWH MHUPOBO33PEHUS W OOIIECH KYJIbTYpPHI
YeJIOBEKa, a TAK)KE DKOJOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBbIO
Y IPUPOIHOU CPELE;

BIIQJICHUE CUCTEMOM XHUMHUUYCCKHUX 3HAHHM, KOTOpas BKIIIOYACT:

OCHOBOIIOJIATAIOIINE TIOHATUS — XUMHUYECKHH OJJIEMEHT, aTroM, SJIpo H
DJICKTPOHHAsE 000JI0YKa aroMma, s-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, THUOpUIM3aIis aTOMHBIX OpOWTaNei, HOH,
MOJIEKYJIa, BaJIGHTHOCTb, JJICKTPOOTPUIIATEILHOCTh, CTENEHb  OKHUCIEHUS,
XUMUYECKas CBS3b, MOJIb, MOJIIPHAS Macca, MOJIIPHBIN 00bEM, YIIIEpOIHBIN CKENIET,
byHKIMOHATBHAS TPYINA, pagukall, CTPYKTypHble (opmyinbsl (pa3BEpHYTHIE,
COKpAII¢HHBIE, CKEJIETHBIC), W30MEpHUsS CTPYKTypHas U MPOCTPAHCTBEHHAS
(reomeTpudeckas), U30MEphbl, TOMOJOTUYECKHA PSIJI, TOMOJIOTH, YTJIEBOIOPOIHI,
KHUCIIOPOJ- M a30TCOJEPKAIINE OPTaHUYECKUE COSTUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJIIPHBIC COCTUHEHUS;

TE€OPHUH, 3aKOHBI (mepuoandeckuii 3axoH /.M. MeHneneena, Teopusi CTpOCHUS
oprannveckux BemecTB A.M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB,
3aKOH COXPAaHCHHWsSI W TIPEBpAIICHHS DSHEPIHMM IPU XHUMHYCCKUX PEaKIIHsIX),
3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XWMHUH, MHUPOBO33PCHUECKUE 3HAHUS,

JEXKalmue B OCHOBC IIOHUMMAHHUA TPUYUHHOCTH H CHUCTCMHOCTH XHMHYCCKHUX



SIBIICHUI;

MPEJCTABICHUS] O MEXaHU3MaxX XUMUYECKUX PEeaKklnil, TEPMOJUHAMHYECKUX
Y KHHETHYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUs, O B3aUMHOM BJIIMSIHUA aTOMOB
W TPYIIl aTOMOB B MOJIeKyJaX (MHIYKTUBHBIA W ME30MEPHBIA 3(PEKTHI,
opueHtantsl | u Il pona);

(dakToIOrMYeCKUe CBEIEHUS O CBOMCTBax, COCTaBe, TIOJYyYEHUU U
0€30MacHOM HCIOJb30BAaHUM BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEIbHOCTH YeJIOBEKA, OOIINX HAYYHBIX MPUHIIUAIIAX XUMUYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOCTBA METAHOJIA, TEPEPAOOTKU HEPTH);

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISIBIIATH XapaKTEpPHbIE MPU3HAKU TOHSITHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMHOJIb30BATh COOTBETCTBYIOIINE MOHATUSA MpPH
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMUI;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYHO0 CUMBOJIMKY JJISI COCTABIICHUS] MOJIEKYJISIDHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUuEeCKUX
BEILIECTB;

COCTaBJIATh YPABHEHUSI XUMHUYECKUX PEAKIIMN U PaCKpbIBaTh UX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKLIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OallaHca »dTUX peakiuii, peakiuii HOHHOTO OOMeHa IyTEM
COCTaBJICHUSI MX MOJHBIX W COKPAIEHHBIX HOHHBIX YPaBHECHMUIA;

U3TrOTaBIIMBATh MOJIETU MOJIEKYJI OPraHUYECKUX BEUIECTB JJI WILTIOCTPalun
X XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAICKHOCTh M3YyUECHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OINPEIeIEHHOMY
KJIacCy/Tpynmne COeIMHEHUHM, JJdaBaTb WM Ha3BaHMS 10 CHCTEMaTHYECKOU
HoMeHknatype (IUPAC) w npuBOauTh TpUBHAIbHBIE HA3BaHUS ISl OTACIBbHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (3TUJICH, alleTUJIEH, TOJIYOJI, TJULEPHUH,
ATUJICHTJIMKOMb, (eHoJ, dopManbAeru, areTadblAerua, aneToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCTIOTHI,

[JIMIWH, aJaHuH, MajabTo3a, (PpyKTO3a, aHWJIWH, JUBUHWI, U30MPEH, XJOPOIPEH,



CTUPOJ U JIpyTHUe);

chOPMUPOBAHHOCTh YMEHHUS OIpPENesATh BUJ XHUMHUYECKOH CB3H B
OpPraHUYECKUX COEAUHEHMAX (KOBAJECHTHAs W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

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

COPMUPOBAHHOCTb ~YMEHHMHW  XapaKTEepHU30BaTb COCTaB, CTPOECHUE,
¢u3nuecKue M XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH pPA3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IUKIJIOAIKAHOB, AJIKEHOB, aJIKaIUEHOB,
QJIKUHOB, apOMAaTUYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, aJbJCTHJIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTBIX M CIOXHBIX 3PUPOB, )KUPOB, HUTPOCOCTUHEHUN U
aAMUHOB, aMHHOKHCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, JM- M MOJINCAXapUIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYI0  CBSI3b  MEXIY HUMU  ypaBHEHUSMHU
COOTBETCTBYIOIIIMX XHMMHYECKMX PEaKUUd C MCHOJb30BAaHUEM CTPYKTYPHBIX
(opmy;

c(OPMUPOBAHHOCTh YMEHHUSI MOATBEPXKAATh Ha KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYE€CKUX COETMHEHUH OT
KpPaTHOCTU W THUIIa KOBAJIEHTHOMH CBSI3U (G- U TT-CBSI31), B3aUMHOI'O BIMSIHUSI aTOMOB
Y TPyII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTH YMEHHMSI XapaKTePU30BaTh HCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbs (HEPTH, IPUPOHBIN T'a3, yrojb), CIOCOObI €ro NEPepadOTKU U MPAKTUYECKOE
pUMEHEHUE POAYKTOB NepepadboTKH;

c(OPMUPOBAHHOCTH BJIAJICHUSI CUCTEMOW 3HAaHHUM O €CTECTBEHHO-HAYUHBIX
METO/IaX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(pealbHOM U MBICJIIEHHOM) U YMEHHUS IPUMEHSTh 3TU 3HAHUS;

chOPMUPOBAHHOCTH ~ yYMEHHUsS  MPUMEHSITb  OCHOBHBIE  OIepaluu
MBICJTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMAaTH3allNIO, BBISIBICHHE MPUUYMHHO-CIEACTBEHHBIX CBS3€H — A M3ydeHUs

CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIIUU;



c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISTH B3AMMOCBSI3b XUMUYECKUX 3HAHUN C
MOHATUSMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO TOHMMAaHHUSl CYIIHOCTH MaTepUaJbHOTO E€JUHCTBA MHUPA,
UCNOIb306aMb CUCTEMHBIC 3HAHHS MO OPraHMYECKON XMMUU A OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(OPMUPOBAHHOCTh YMEHHI: MPOBOAUTH pACUYEThl MO XUMHUYECKUM
dbopMynaM ¥ ypaBHEHUSM XUMHUYCCKUX PEAKIMK C UCIOJIb30BaHUEM (PU3UUECKHUX
BEMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIUX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKIACHUI0 XUMUYECKON
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHus, TUNIOTHOCTHU T'a3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI: TPOTHO3UPOBATh, AHAIU3UPOBATH U OLIEHUBATh
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHOM JEATEILHOCTH YEJIOBEKA, CBI3aHHON ¢ mepepaboTKO BEILECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI IPUHATUSI TPAMOTHBIX pPEelIeHUuN mpolaemM
B CUTYaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOPMUPOBAHHOCTh YMEHHUM: CAMOCTOSITEIBHO TUIAHUPOBATH U MPOBOJMTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIydeHHEe W HU3YyYEHHE CBOMCTB OPraHUYECKHUX
BEI[ECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJOPOJOB DPA3IMYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O0e3zomacHOro oOpalieHusi ¢ BeUleCTBaMHM M JIA0OPATOPHBIM OOOpPYIAOBaHHUEM,
bopMynupoBaTh 1efb HCCIAEAOBAHMS, MNPEACTABIATH B pa3IuyHOl (opme
pE3ynbTaThl IKCIIEPUMEHTA, aHATTM3UPOBATh M OLICHUBATh MX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUIA:

cOOJI0/IaTh MPaBHIIa YKOJIOTHYECKH 11e7IeCO00Pa3HOTO MOBEICHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B IIEJISX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarollen
MIPUPOJTHOM Cpebl U JOCTUKEHUS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JEHWCTBHSI Ha >KHBBIE OPTaHU3MBI

ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1J1K;



aHAJIM3UPOBATH 11€JIECO00Pa3HOCTh MPUMEHEHHUSI OPTaHMYECKUX BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

c()OPMUPOBAHHOCTh YMEHHUM: OCYIIECTBIIATH LIE€JICHAIPABICHHBIA IOUCK
XUMHYECKON MH(GOpMAIIMU B Pa3IMUHBIX UCTOYHUKAX (Hay4Has U yueOHO-HAyIHAS
JUTepaTypa, CpelcTBa MaccoBOM nHpopManuu, THTEpHET U Ipyrue), KpUTUYECKU
aHAJIN3UPOBATh XMMHUYECKYI0 HHPOpMaIHIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a1aueil.

118.8.8. [IpeameTHbie  pe3ynbTaThl  OCBOeHMs  Kypca «OOmas wu
HEOPTaHUYECKask XUMHUSD» OTPAKAIOT:

c(hOpPMHUPOBAHHOCTH NPE/ICTABIICHU:

O MaTepualbHOM E€IUHCTBE MHpPA, 3aKOHOMEPHOCTSAX U I103HABAEMOCTH
SIBIICHUH IPUPOBI, O MECTE U 3HAUCHUU XMMHUU B CHCTEME €CTECTBEHHBIX HAYK U €€
poJiu B 00ECIIEUEHUH YCTOMYMBOIO PAa3BUTHS, B PELICHUH MPOOIIEM HKOJIOTHYECKO,
HHEPreTUYECKON M MUIIEBOW OE30MaCHOCTHU, B PA3BUTHUH MEIULMHBI, CO3/IaHUU
HOBBIX MaTEpUaIOB, HOBBIX HCTOUHUKOB SHEPTUH, B 00ECTICYCHUH PALMOHATIBHOTO
IPUPOJIOTNIOIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI M OOIIEH KyJIbTYpbl
YeJI0OBeKa, a TaK)Ke IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJHOU CpEJIE;

c(OPMUPOBAHHOCTh BJAJICHUS CHUCTEMOM XHMHUYECKUX 3HAHUM, KOTOpas
BKJTIOUYAET:

OCHOBOTOJIaraolue MOHATHS — XUMUYECKUH 3JIEMEHT, aToM, sSJIpO aToMa,
U30TOIIBI, JICKTPOHHASI 000JI0UKA aToMa, S-, P-, 0-aTOMHBIE OpOUTAIIN, OCHOBHOE U
BO30YXIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOHUTaneil, HOH,
MOJIEKYJ1a, BaJE€HTHOCTh, D3JEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKass CBSI3b (KOBAJIGHTHAs, WOHHAsA, MeETaJUIMYecKasi, BOJOPOIHAs),
KpUCTAJUIMUECKAss peuiéTka, XUMHUYECKash peakuus, pacTBOp, DIEKTPOIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHUECKAss IUCCOLMAIMS, CTENeHb JWUCCOLMALINY,
BOJIOPOJHBIA TIOKa3aTellb, OKHCIUTENb, BOCCTAHOBHUTENb, TEIJIOBOH HJPdeKT
XUMHUYECKOHN peakliu, CKOPOCTh XUMHUUECKON PEAKIH, XUMHUUYECKOE PaBHOBECHE;

TEOPUM U  3aKOHBI  (Teopusl  AJIEKTPOJIUTHUYECKOW  JUCCOIMALINH,



nepuoanuecknii 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHUSI MacChl BELIECTB,
3aKOH COXPaHEHWs W NPEBPALICHUS YHEPTUM IIPU XMMHUYECKUX PEAKLUAX, 3aKOH
MOCTOSIHCTBA COCTaBa BEILECTB, 3aKOH JICUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PEHUECKHE 3HAHMS, JIEXKAIIUE B OCHOBE
MMOHMMAHUSI IPUYUHHOCTH M CUCTEMHOCTH XUMHUUYECKUX SBJICHUMN; COBPEMEHHBIC
MPEACTABICHUS] O CTPOCHUU BEIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJIIDHOM U
HaJIMOJIEKYJIIPHOM YPOBHSIX;

NPEACTABICHUS O MEXaHU3MaX XUMHYECKUX PEAKLIHM, TEPMOAUHAMHUUECKUX
M KMHETHUYECKUX 3aKOHOMEPHOCTAX MX NPOTEKAaHHs, O XUMUYECKOM PAaBHOBECHH,
pacTBOpax M AUCHEPCHBIX CUCTEMAX;

(pakTOJIOTHYECKUE CBEJIEHUS O CBOMCTBaX, COCTaBe, IMOJYYEHUU U
0e30MacHOM HCMOJIb30BAHUM BAKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JEATEILHOCTH YeJIOBEKa, OOITNX HAYYHBIX MPUHIIUAIIAX XUMUYECKOTO
IIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISIBIIATH XapaKTE€pPHbIE MPU3HAKU TOHSITHUH,
YCTAaHaBIIMBATh UX B3aMMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIINE MTOHATUS TIPU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHUPOBAHHOCTh YMEHUS HCIIOJIH30BATh XUMUYECKYIO CHUMBOJUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBuaabHble Ha3BaHUSI OTAECIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTb YMEHUS ONPEIENSITh BAJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHMSIX, BUJ XMMHUYECKOU CBSI3U (KOBAJIEHTHAS,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTb CBOICTB BEILIECTB OT
BUJIa XUMHUYECKON CBS3M M THUMA KPUCTALIUYECKON PEmETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTH YMEHHIA:

KJ'IaCCI/I(l)I/ILII/IpOBaTBI HCOPraHNM4YCCKNEC BCUICCTBA 110 UX COCTABY, XUMHYCCKHC



pEeaklUMy IO PA3JIUYHBIM NpPHU3HAKaM (YUCIYy U COCTaBY PEArupyrollMX BEIIECTB,
TEIUIOBOMY 3(QeKTy peakuuu, W3MEHEHHIO CTENEHEH OKUCICHHUS DJIEMEHTOB,
00paTUMOCTH, y4aCTHUIO KaTaJau3aTopa 1 Ipyrue);

CaMOCTOSITENIbHO BBIOMPATh OCHOBAHUS W KPUTEPUU ISl KIACCH(PHUKAIIUU
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OPMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI MEPUOJUYECKOrO 3aKOHA
J.. MenneneeBa 51 JIEMOHCTPUPOBATH €ro CUCTEMATU3HUPYIOILYIO,
OOBSICHUTENBHYIO U IPOrHOCTUYECKYIO (PYyHKLINU;

c(hOpMHUPOBAHHOCTh YMEHUIA:

XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB XMMHYECKHUX
JIEMEHTOB  IEPBOrO—4eTBEPTOro  nepuogoB  llepuogudeckoil  cucTEMBI
J.1. Menneneena, UCIIOJb3YS TTOHATHS «QHEPIreTHUYECKUE  YPOBHMY,
«IHEPreTHYECKHEe TOAYPOBHM», «S-, P-, O-aTOMHBIE OpOWTANIN», «OCHOBHOE U
BO30YKIEHHOE YHEPIETUUECKUE COCTOSTHUS aTOMay;

OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX JJIEMEHTOB U
MX COCIMHEHWW 1o TnepuojaM U rpynnaMm llepuoanueckor  CUCTEMBI
J.W. MeHnneneeBa, BaJICHTHbIE BO3MOXHOCTHM AaTOMOB DJJEMEHTOB Ha OCHOBE
CTPOEHHMSI UX DJIEKTPOHHBIX 000JIOUEK;

cOpPMUPOBAHHOCTh YMEHUH: XapakTepu3oBaTh (OMUCHIBATH) O0OIIME
XUMUYECKHE  CBOWCTBA  BEIIECTB  PA3IMYHBIX  KJIAcCOB,  MOJATBEPXKAAThH
CYILIECTBOBAHHE T€HETUYECKOM CBSA3M MEXIYy HEOPraHWYECKMMH BEIECTBAMH C
MOMOILBIO YPAaBHEHUN COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUH;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATH CYLTHOCTD:

OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMI IMOCPEICTBOM COCTABIICHHUS
AIIEKTPOHHOTO OallaHca JTUX peaklMil; peakiuil HMOHHOTO OOMEHa MyTEM
COCTABJICHHSI MX IOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHU;

pEeaKUMi TUAPOIIN3A;

peakimii KOMIUIEKCOOOpa3oBaHus (Ha MpUMepe TMAPOKCOKOMILIIEKCOB IIMHKA
U aJTIOMUHUA);

c(hOPMUPOBAHHOCTh YMEHHUSI OOBSICHATh 3aKOHOMEPHOCTH MPOTEKaHUS



XUMHYECKUX PEAKUUUA C Y4ETOM HX DHEPIETHUYECKHUX XAPAKTEPUCTHUK, XapakKTep
W3MEHEHHSI CKOPOCTM XHMHMYECKOM PpEAKUWH B 3aBUCUMOCTHM OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOT0 PABHOBECHSI 1101 BIUSIHUEM
BHEIIHUX Bo3AeiicTBuil (mpunuun Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMHUYECKHE PEaKIIUH,
JeXalye B OCHOBE NPOMBIIIJIEHHOTO IMOJYYEHHS! CEPHOM KHUCIOTHI, aMMHAakKa,
oOIIMe HayyHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJCTB; II€JI€CO00Pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHMS COOTHOLLICHHS PUCK-TI0Jb34;

c()OPMHUPOBAHHOCTh BJIAJCHHUS CHCTEMOW 3HAHMM O METOJaX HAy4YHOIO
NO3HAHUs SIBICHUA NpUpPOAbl — HAONOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peabHbI U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX,
YMEHUS NPUMEHAMb ITU 3HAHUA IPU DKCIIEPUMEHTAIIbLHOM UCCIEJOBAHUN BELIECTB
U Uil OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPAKTUYECKOM JEATEIBHOCTH YEJOBEKA U B IOBCEIHEBHOM KU3HH;

c(OPMUPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUHM C
MOHATHUSIMU WU TPEACTABIECHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB IS
0osiee OCO3HAHHOTO TOHMMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHUS IPOBOIUTDH PACUETHI:

C HCHOJIb30BAHMEM IIOHATHUH «MAaccoBas JOJs BEIIECTBA B PacTBOpE» U
«MOJISIPHAsI KOHLICHTPALIHS»;

Macchl BelllecTBa WM 00bEMa rasa Mo M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wik 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEILECTB;

TETI0BOro d(pexTa peakuuu;

3HAQYEHUsI BOJOPOAHOrO IIOKAa3aTelid pPAacTBOPOB KHUCIOT W IIEJIOYEN C
WU3BECTHOU CTENEHBIO TUCCOLUALINHY;

Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTa PEAKIIMH, €CIIM OJIHO U3
HMCXOJHBIX BEUIECTB JIAaHO B BHUIE PACTBOpPA C ONPEACIEHHOM MACCOBOW HOJIEH
pPacTBOPEHHOIO BELIECTBA WJIM IaHO B U30BITKE (MMEET MPUMECH);

AO0JIM BbIXOAa NPpOAYKTA pCaKINH;



00BbEMHBIX OTHOIIIEHUH T'a30B;

c(hOpPMHPOBAHHOCTh YMEHHUMN: CAMOCTOSTEIHHO TUIAHUPOBATH U MPOBOJIHTH
XUMUYECKUH  JKCHepUMEeHT  (IpOBEIEeHHE  peakiuid  HMOHHOTO  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHMYECKUX BEILIECTB, ONpPE/CICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3YyYECHUE BIIUSHUS
pa3IMyHBIX  (PaKTOPOB Ha CKOpPOCTb XUMHYECKOM pEaKUuu, pELICHHE
AKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Metaweyy u  «Hemeramis») ¢
COOJII0/IEHUEM MpaBUI O€30MacCHOr0 OOpaleHusl ¢ BEHIeCTBAaMU U JabOpaTOPHBIM
obopynoBaHueM, (OpMyJIHPOBATH 1IEJIb UCCIICIOBAHUS, TPEACTABIATh B PA3IMUHON
dbopme pe3yibTaThl HAKCOEPUMEHTA, aHAJIU3UPOBATh U OIICHUBAaTh UX
JIOCTOBEPHOCTB;

cOpPMUPOBAHHOCTh ~ yYMEHHUW:  COONIOAATh  MpaBujia  IOJIb30BaHUS
XUMHUYECKOM TMOCy/ol u J1abopaTopHbIM OOOpYyJOBaHUEM, OOpaIllEHUS C
BEII[ECTBAMHU B COOTBETCTBUU C WHCTPYKIUSMHU MO BBIMOJHEHUIO JIAOOPATOPHBIX
XUMHUUYECKUX OIBITOB, AKOJOTHYECKH II€JIECOO0pPa3HOro MOBEJACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B IIEJNSX COXPAHEHHUS CBOETO 3/I0POBbS, OKpYKarollen
NPUPOJHONM Cpelbl U JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh
OMAaCHOCTh TOKCHUYECKOTO JICHCTBUSI HAa JKHUBBIE OPTaHU3MbI OMNPEACIEHHBIX
HEOPTraHWYECKUX BEIIECTB, MOHMMas cMbIch rmokazarens [IIK;

c(hOpPMHUPOBAHHOCTh YMEHHUN: OCYIIECTBIISATH II€JICHANIPABICHHbBINA TMOUCK
XUMUYECKON MH(MOPMAITNHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeacTBa MaccoBor MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMHUYECKYIO0 HH(POpMaIio, mepepadbaThiBaTh €€ U UCIIOIb30BaTh B

COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a1aueii.



