MHUHUCTEPCTBO OBPA3OBAHHIS 1 HAYKHA PT

IN'OCYJAPCTBEHHOE BIOJ)KETHOE TIPO®ECCHUOHAJILHOE
OBPA3OBATEJIbBHOE YUPEKIEHUE o
«BYT'YJIbMUHCKUI MTPO®ECCUOHAJBHO - MEJATOI' MYECKUI KOJLJIEK»

VTBEPIKJIAIO
- Huapektop TBITOY «BITITK»
T'M.Paxumosa /

/Zxﬁ 4

e \dG=i» S ipg V] 2005T

PABOYAS [TIPOI'PAMMA OBIIEOBPA3OBATEJILHOI'O IIPEJMETA
OCHOBHOM MpO(eccuoHanbHOl 00pa30BaTeIbHON MPOrpaMMBbI
IPOrpamMMBbI IMOATOTOBKHM CHELUANINCTOB CPeHEro 3BeHa
no cnenranbHocTy 44.02.02 «[IpenogaBanue B HaYaNBHBIX Kllaccaxy

OI1.12 XUMMUs1

byrynema, 2025



OJAOBPEHO

IIpeameTHo# (LUKIIOBOI)

METOIUYECKOH KOMHUCCHEH

CHeHaIbHBIX U 00LIenpodecCHOHaIbHBIX
JACHUTLINH

IIpe atens LIK:

/W 7% Pacdaryraunos P.C.

« Ty firous 2025 .

CocraBuTenb: ﬂ;%;/f//ﬂz'/;z:ﬁé /7., npenogasarens [ BITOY «BITITK»
BHyTpeHHss 3}<c1{ef3'TH3a: metomuct IBIIOY «BITIK» SAZZpe _ T1.B.MenbHukosa

Pabouass mporpamma o061ieo6pasoBaTebHOr0 IpeaMeTa pa3paboTaHa Ha
ocHoBe (DejepabHOrO rOCY/IapCTBEHHOr0 00pa30BaTeNbHOro CTaHIapTa CpeIHero
obuiero o6pa3oBaHus, YTBepXKAeHHOro IIpukazom Munobpuayku Poccuu ot
17.05.2012 Ne 413 (pen. ot 12.08.2022), pexoMeHaaUuii no peanu3aLuu cpeaHero
odLiero 0dpazoBaHus B Npejeiax 0CBOeH s 06pa3oBaTeNbHON NpOrpaMMbl CpeIHEro
npogeccruonanbHoro obpasosaus or 1 mapra 2023 r. No 05-592, [IpUMEpPHOU
IpOrpaMMmel, pPEKOMEHNOBaHHOW MenepanbHBIM T'OCYIAPCTBEHHBIM OOKETHBIM
00pa3oBaTeIbHBIM y4pexIeHUeM JIOTIOJTHUTENIBHOTO PO eCCHOHAIBEHOTO
obpasoBanus «MHCTUTYT pasBUTHS MPOGhECCHOHAILHOrO obpazoBanusy (PI'EOY
ANO «MPIIO) mns peanusaluy OCHOBHOH MpOQecCHOHANBHOI 00pa3oBaTeNbpHO
nporpammbl CITO Ha 6ase ocHOBHOTO 0611ero 06pa3oBaHus ¢ MOJIyYEHUEM CPEIIHETO
obuiero obpasoBaHus Mo creuuansHoct 44.02.02 «lIpernonaBanue B HayaubHBIX
KJjaccaxy.

Pabouast mporpamma paspaGoTaHa B COOTBETCTBHH C Da3bACHEHMAMHU 110
(hOPMHUPOBAHHIO TPUMEPHEIX 00Pa30BATENbLHBIX NporpaMM y4eOHBIX AUCLIMILIAH
Ha4aJbHOTO MPO(YECCHOHANIBHOIO U CPeHEro NpohecCHOHATLHOrO oOpa3oBaHus Ha
ocHoBe DelepanbHbIX FOCY IaPCTBEHHBIX 00Pa30BaTEbHbBIX CTaHJIApTOB HaYaJbHOTO
po(ecCHOHATBEHOTO 5 CpeaHero Npo(peCcCUOHATBHOIO o0pa3oBaHus,
yTBEpXKAEeHHEIMH V.M.Pemopenko, nupexropom Jlemapramenta rOCy1apCTBEHHOM
[OJIUTHKKA M HOPMaTHBHO-NIPAaBOBOIO pEryJUWpOBaHHA B cdepe 06pa3oBaHMS
MunuctepcTBa 06pa3oBanus u Hayku Poccuiickoii ®enepauuu ot 27 aBrycra 2009r.
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1. HACIHHOPT IPOI'PAMMBLI OBHlEOEPA3OBATEJILHOﬁ JAUCHHUITTNHBI
«XHUMMUSA»

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMBbI

O61eoOpa3oBaTenbHasl IUCHUIUIMHA «XHUMUS» SBISETCS YaCThIO MPEAMETHON 00J1acTh
«OO0IecTBeHHbIE HAayKH», U3ydaeTcs B 0o0mieoOpazoBareabHOM Iukie yueObnoro miuana OOIT
CIIO ¢ yuerom mnpodeccuoHaabHON HampaBlieHHOCTH B cooTBerctBuH ¢ PI'OC CIIO,
peanu3yonmx 00pa30BaTeNbHYI0 MPOTrpaMMy CpelHero oomero oOpa3oBaHUs B Ipeenax
OCBOCHHMSI OCHOBHOM mpodeccHoHaNbHOM obOpa3oBaTenbHOM mporpamMmbl CIIO Ha 0Oase
OCHOBHOTO 00mIero o0pa3oBaHHMs NpU IMOJTOTOBKE CIIEHUAINCTOB CPEIHEro 3BEHa 110
cnennanbHoCcTH 44.02.02 [Ipenodasarue 6 HAUANbHBIX KIACCAX.

1.2. MecTO JTUCUMIIJIMHBI B CTPYKTYpPe OCHOBHOM NpodecCHOHAIbHOMI
o0pa3oBaTe/ibHOI NPOTrPaMMBbI:
JlucuumiuHa BXOAUT B 00111e00pa30oBaTeNbHbIN LUK

1.3. Heab 1 iIaHupyeMble pe3yJbTAaThl 0CBOEHUS THCHHUILINHBI

1.3.1. llean o6meodpazoBaTeIbHOM TMCHUTLITHHBI

dopMUpOBaHHWE y CTYACHTOB TMPEJCTABICHUS O XHUMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHbI MHpa KaK OCHOBBI IPUHSATHS PELICHUH B >KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUsX, OTBETCTBEHHOTO TIOBEACHUS B IPUPOTHOM cpejie.

1.3.2 Henu um 3aaa4um JAUCHUILUIMHBI — TPe0OOBaHHA K Ppe3yJbTaTaM OCBOCHUS
JAMCIMILINHBI:

3amauyu JUCUMIINHEL:

- chopMupoBaTh INOHMMAHUE 3aKOHOMEPHOCTEH TMPOTEKAaHWUS  XHMHUYECKHX
MIPOLECCOB U SIBJICHUI B OKPYKAIOLIEN Cpelie, LIEIOCTHOW HAyYHOW KapTUHBI MUPA, B3AUMOCBSI3U
Y B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

- pa3BUTh YMEHHUS COCTaBIATH (POPMYJIbl HEOPraHUYECKHMX U OPraHMYECKUX
BEIIECTB, YypPAaBHEHUS XHUMHUYECKUX PEAKIHM, OOBICHATH HX CMBICI, HHTEPIPETUPOBATH
pe3yabTaThl XUMHUECKUX SKCTIEPUMEHTOB,

- chopmMupoBaTh HaBBIKU MIPOBEICHUS MPOCTEUIIINX XAMUYECKHUX
OKCMIEPUMEHTAJIbHBIX HCCIEIOBaHUNH C COONIOJIGHHEM TpaBHII 0E€30MacHOTO OOpalleHus ¢
BEIIIECTBAMH U JTAOOPATOPHBIM 000PYI0BAHUEM;

- pa3BUTh YMEHHUS HCIOIB30BaTh HWHGOPMAIMI0O XHWMHUYECKOTO XapakTepa U3
pPa3IMYHBIX UCTOYHUKOB;

- chopMUpOBaTh YMEHUSI MPOTHO3HPOBATh MOCIENCTBUSA CBOEH AESITENBHOCTH U
XUMUYECKHUX TTPUPOIHBIX, OBITOBBIX U MMPOU3BOJCTBEHHBIX MPOIIECCOB;

- chopMupoBaTh MOHWMAHHME 3HAYUMOCTU JOCTIIKEHUNM XHUMHYECKON HayKu u
TEXHOJIOTHH JIJIsl pa3BUTHS COIIMATLHON U TPOU3BOJICTBEHHOMU cep.

OcBoeHue coaepx aHusi y4eOHOW TUCIUIUIMHBI «XUMHUS» OOECHeUrnBaeT TOCTHXKEHUE
CTYAEHTaMH CIIEIYIOIINX Pe3yabTATOB:

JIMYHOCTHBIX

JI1. B yactu Tpy10BOrO BOCIIUTAHHUS:

- TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

- TOTOBHOCTh K AaKTHBHOM JIESITEIBHOCTA TEXHOJOTMYECKOM W  COLMAJIbHON
HAPaBIEHHOCTH, CMOCOOHOCTh WHUIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITENTHHO BBITIONHSTH
TAKYIO JI€ATEIbHOCTD;

- HHTEpEeC K pa3andHbIM chepam mpodeccHoHaIbHON AesITeNbHOCTH,

JI2. OBnanenue yHUBEpCATHHBIMHU YIEOHBIMU TTO3HABATEIHHBIMHE JICHCTBUSMHU:



a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSTEeNHHO (OPMYITUPOBATh M aKTyalU3UPOBATh MPOOJIEMy, paccCMaTpUBaTh €€
BCECTOPOHHE;

- yCTaHaBIWBATh CYIICCTBCHHBI MPHU3HAK WJIM OCHOBAaHUS [UIsl CpPaBHCHWS,
Kiaccudukanuu u 0600IICHHS;

- OIIPEIEINATH LEH JISATEIILHOCTH, 33/1aBaTh TapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH Y IIPOTHBOPEYHS B PACCMATPUBACMBIX SIBJICHHSIX;

- BHOCHTHh KOPPEKTUBHI B JCATEIHLHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIETISIM,
OIICHUBATh PUCKH MOCJICICTBUN ACSITCIbHOCTH;

- pa3BHUBATh KPEATUBHOE MBIIIIJICHHUE ITPU PEIICHUH KU3HEHHBIX MPOOIEM

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BIAACTh HAaBBIKAMU YYE€OHO-HCCIICIOBATEIbCKOW W TPOEKTHOM NIeATeIhbHOCTH,
HaBBIKAMH Pa3peIICHUs MPO0IeM;

- BBUIIBJISITH NPHUYMHHO-CJICICTBEHHBIC CBSI3M W aKTYAIM3UPOBATh 3a/1a4y, BBIIBUTATH
TUIIOTE3y €€ peIICHHs, HAaXOJUTh AapryMEHThI JUIS JI0Ka3aTelbCTBA CBOMX YTBEPXKJICHHUU,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHUS,

- aQHAJNM3UPOBATh NOJYYCHHBIC B XOJIe PCIICHHs 3aJauyd pe3yJbTaThl, KPUTUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

- yYMETh TMEPCHOCHTh 3HAaHWS B T[I03HABATCIbHYHD W MPAKTUYECKYIO 00JacTh
JKU3HEIEITENHbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

- BBIJIBUTATh HOBBIC WJICH, TIPEIaraTh OPUTHHATBHBIC TIOIXObI U PEIICHHS,

- CITIOCOOHOCTD X HMCITOJIb30BAHMS B ITO3HABATEIBHON M COIUAIBHOM MPAKTUKE

JI3. B obnacTv IEHHOCTH HAYYHOTO TTO3HAHUS:

- c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd ¥ OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JHAJIOTEe KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

- COBCpIICHCTBOBAHMWE S3BIKOBOM W  YWTATCIbCKOM KYyJIbTYphl KaK CpEJICTBa
B3aUMO/ICHCTBHS MEX/TY JIFOJIbMU M TTO3HAHUS MHPa,

- OCO3HAHME [ICHHOCTH HAYYHOH JCSITEIbHOCTH, TOTOBHOCTD OCYIIECTBIIATH MPOCKTHYIO U
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh HHIUBUAYAIHHO U B TPYIIIIE;

JI4. OBnaynenue yHUBEPCATBHBIMU YICOHBIMH ITO3HABATEIHHBIMU JICHCTBHSIMH:

B) paboTta ¢ uHpopmarmei:

- BJAJETh HABBIKAMH TMOJYYCHHS WH(OOpPMAIMM W3 HWCTOYHUKOB pPAa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISTh TOWCK, AaHalu3, CHUCTEeMATHU3alMI0 ¢ HHTEPIpETAIHI0
UH(GOPMAIIUN PA3JIMIHBIX BHJIOB U OPM TPEIACTABICHUS;

- co3[aBaTh TEKCTHl B Pa3NUYHBIX (popmarax C yd4eToM Ha3zHadeHHs MHPOpMAIUH U
IIEJICBOM ayTUTOPUH, BBIOUPAsT ONTHMAILHYIO (POpPMY TIPEICTABICHHS W BU3YyaTH3aIUH;

- OLIEHUBATh JJOCTOBEPHOCTb, ISTHTUMHOCTh MH(GOPMAIUH, €€ COOTBETCTBHE MPABOBBIM U
MOPaTbHO-ITHYECCKUM HOPMaM;

- HCIIOJIb30BaTh CpeacTBa WHGOPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
pEeIICHHH KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHMU3AIMOHHBIX 3a/Ja4 C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMacCHOCTH;

- BIaJeTh HaBBIKAMHM DACIIO3HABAHUSA M 3aIIUTHl HHPOpPMAIH, HHPOPMAIMOHHOMN
0e30MacHOCTH JTUYHOCTH;

- TOTOBHOCTbH K CAMOPa3BUTHIO, CAMOCTOSATEIHLHOCTH ¥ CAMOOTIPEACTICHUIO;

-OBJIaJICHUE HABBIKAMU Yy4eOHO-UCCIIEOBATEILCKON, TMPOCKTHOH W  COLMAIbHON
JIEITEIIbHOCTH;

JIS. OBnajnenne yHUBEPCATbHBIMU KOMMYHUKATHBHBIMH JICHCTBUSMMU:

0) COBMECTHAs JIeITEIIbHOCTD:

- IOHUMATh U UCIIOJIL30BaTh MPEUMYIIECTBA KOMaH/HON ¥ HHIUBUIYATBHONW PaOOTHI;



- IPUHUMATh LEIM COBMECTHON [EATEIbHOCTH, OPraHW30BBIBaTH U KOOPJAWHUPOBATH
JEUCTBUA IO €€ JOCTUKEHHIO: COCTAaBIIATH IUIAH ACHCTBUM, PACIpPENENATh POJM C YyUYETOM
MHEHUH Y4aCTHUKOB 00CYX/1aTh Pe3yIbTaTbl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATh W BHIMOJHATH Pa0dOTy B YCJIOBHSIX PEAbHOTO, BHPTYaTbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBHS;

- OCYIIECTBJIATHh NO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalMSX,
MPOSIBIISATH TBOPYECTBO U BOOOpaxeHHe, ObITh MHUIIUATUBHBIM

JI6.0OBnaienrie yHuBEpCaAIbHBIMU PETYIATUBHBIMU ICUCTBUSMU:

T') MPUHSATHE Ce0s U IPYTUX JIFOJICH:

- NOPUHAMAaTh MOTHUBBI M apPryMEHThl JAPYIMX JIIOJE€H NpPU aHAIM3E€ PE3YJIbTATOB
JIeATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOro YeJIOBEKa;

JI7. B 065acTu HKOJIOTHYECKOTO BOCTIMTAHUS:

- c(OpMUPOBAHHOCTh 3KOJOTHYECKOW KYJIbTYpbI, MOHMMAaHHUE BIUSHHS COIHMAIBHO-
DKOHOMHUYECKHUX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HaHUE
I00aBHOTO XapaKTepa IKOJIOTUYECKUX MPoOiIeM;

- IUIAHUPOBAHUE U OCYIIECCTBICHUE ACUCTBUN B OKPYXKAIOLIEH Cpelie Ha OCHOBE 3HAHMS
1eJIeil yCTOMYMBOTO pa3BUTHSI YEJIOBEUYECTBA;

AKTUBHOE HEMPUATHUE ICUCTBUI, IPUHOCSIINX BPEJ OKPYKAOIIEH CPEE;

- yMEHHME TPOTHO3UPOBATH  HEONATOMPHUATHBIE  SKOJOTHMYECKHE  MOCIEACTBHUS
IIPEANPUHUMAEMBIX ACUCTBUM, IIPEIOTBPAILATH UX;

- paCUIMPEHHE OIbITA IESITEIIbHOCTU SKOJIOTHYECKON HAIIPABICHHOCTH;

- OBJIAJICHHE HaBBIKAMU Yy4eOHO-HMCCIIEOBATENbCKOM, IPOEKTHOW W  COIUAIBLHOU
JIeATEIbHOCTH;

MeTanpeaMeTHbIX:

MI. BiageTs CUCTEMON XMMHMUYECKUX 3HAHHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOIINE
HNOHATHS (XMMHUYECKHUI DJICMEHT, aToM, JJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-dJIEKTPOHHBIE
opOUTaNIM aToOMOB, WOH, MOJIEKY/a, BAJICHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCJIEHHUS, XUMHYECKasl CBSI3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHbINA 00bEM, YIIIEPOIHBIN CKEJIET,
GbyHKIIMOHAIbHAS TPYMIMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJOTHYECKUN psiA, TOMOJIOTH,
YIII€BOIOPOAbI, KUCIOPO- U a30TCOJAEpIKAIINE COETMHEHNUS, OMOJIOrMUECKH aKTHBHbIE BEILIECTBA
(YyrneBoapl, KUpPBI, OETKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISPHBIE
COCIMHECHUS, KPUCTAJUIMYECKAsh pelIeTKa, THUIBl XUMHYECKUX peakuuil (OKUCIHTEIBHO-
BOCCTAaHOBUTENBHBIE, DJK30-H OJHIOTEPMHUYECKHE, pPEaKIMd HWOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HEJIEKTPOJINTHI, JIEKTPOJIUTUYECKAS Jycconanus, OKHCIIUTEND,
BOCCTaHOBHUTEJb, CKOPOCTh XUMHUYECKON peaKINi, XUMUYECKOE PAaBHOBECHE), TEOPUU M 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHHUs opraHuueckux BemectB A.M. byrtiepoa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoanueckuid 3akoH J[.MI. MeHnneneeBa, 3akoH
COXpaHEHHUSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3bIK XUMUH, (PAKTOIOTHUYECKUE
CBEJICHHsI O CBOICTBaX, COCTaBe, MOJy4YeHUH W O€30MacHOM HCHOJIb30BAaHUHM BaXKHEHIINX
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JCSITEILHOCTH YEJIOBEKa;

M?2. ymeTh BBIABIATH XapaKTEpHbIC NMPU3HAKM M B3aUMOCBSI3b HM3YUYECHHBIX MOHSATHUH,
MIPUMEHSTh COOTBETCTBYIOLIME MOHATHS NP OMUCAHUM CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U
OpPraHUYECKHX BEIIECTB M MX IPEBPAILCHUMN; BBIABIATH B3aUMOCBS3b XMMUYECKUX 3HAHHUU C
MOHATUSIMU U MPEICTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

M3. yMmeTh HCNOIB30BATH HAUMEHOBAHUS XMMHYECKUX COEIMHEHHI MEXIyHApOJHOTO
COI03a TEOPETUYECKOW M MPUKIAJHOW XMMHUHU U TPUBHUAJIbHBIE HA3BAHUS BAKHEUIIIMX BEIIECTB
(oTHIeH, aleTWiIeH, TiuiepuH, Genon, Gopmanpaerun, yKcycHas KUCIOTa, TIUIUH, YrapHBIA
ras, yrieKuCIJIbIi ra3, aMMHaK, TallleHast U3BeCTh, HETallleHas! U3BECTh, MUThEBAs COJIa U JIPYTHUX),
COCTaBIATh (POPMYJIBI HEOPTaHUYECKMX M OPraHMYECKUX BEUIECTB, YPaBHEHUS XUMHYECKHX



peaKkuuid, OOBACHATh UX CMBICI; MOATBEPKIATh XapaKTEPHbIE XMMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOILMMHU AKCIIEPUMEHTAMH U 3aIIUCAMU YPAaBHEHUIN XUMUYECKUX PEAKIUI;

M4. - ymeTh yCTaHaBIMBaTh IPUHAIICKHOCTb HW3YYEHHBIX HEOPraHMYECKHX U
OpPraHMYECKUX BEILIECTB K OMNPEEIIEHHBIM KJjlacCcaM M IpyIIlaM COEIMHEHUH, XapaKTepu30BaTh
UX COCTaB M BaXKHEHIME CBONCTBA; ONpPENENATh BHUIbl XMMHYECKMX CBs3€i (KOBaJeHTHas,
WOHHAsl, METaJJIM4ecKasl, BOJOPOJHAs), THUIBl KPUCTAIIMYECKMX PELIETOK  BELIECTB;
KJIaccu(puIUpoOBaTh XMMUYECKHUE PEaKLIUY;

MS. chopMUpOBaThH MIPEACTABIICHUS: 0 XUMHYECKON COCTaBJISIOLLEH
€CTCCTBCHHOHAYYHOM KAPTUHBI MHUPA, POJIM XUMUU B II03HAHWU SBJICHUM IPUPOIBI, B
(GOpMHpPOBAHUN MBIIIJICHUST M KYJIbTYpPhl JIMYHOCTH, €€ (YHKIHOHAIHHOH TI'PaMOTHOCTH,
HEOO0XOAMMOM /7Sl pelleHHs] IPAKTUYECKUX 33]au U KOJOIMYECKH 0OOCHOBAHHOI'O OTHOIIEHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHOM CpENE;

M6. ymMeTh IPOBOUTH PACUETHI IO XUMHUYECKUM (HOPMYJIaM U YPaBHEHUSAM XMMHUYECKHX
peakuMii ¢ HCIOJB30BaHMEM (U3MYECKHX BEIMYMH, XapaKTePU3YIOUIMX BEIIECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, OObeMa (HOpPMaJIbHbIE YCIOBMs) TIa30B, KOJIWYECTBA
BEIIECTBA; WCIIOJIb30BATh CHCTEMHBIE XUMHYECKME 3HAaHUS JJs [PUHATHS pElIeHUNd B
KOHKPETHBIX JKU3HEHHBIX CUTYalLUAX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM

M7. yMmeTb NIaHUPOBAaTh M BBINOJHATh XMUMHUYECKUN HKCHEPUMEHT (MpeBpalleHus
OpraHMYECKHUX BEUIECTB IIPM HArpeBaHWM, IIOIYYEHHE OTUICHA M HM3YyYEHUE €ro CBOMCTB,
KaueCTBEHHbBIC PEAKI[MU Ha aJIbJIETH/Ibl, KpaXMaJl, YKCYCHYIO KUCJIOTY; A€HaTypanus OeJIKOB pu
HarpeBaHUM, LIBETHbIE peakIUH OEJIKOB; NMPOBOAUTH PEAKIMM HMOHHOTO OOMEHa, OIpENelsATh
Cpelly BOIAHBIX pACTBOPOB, KaUE€CTBEHHBIE PEAKIMH Ha CyJb(aT-, KapOOHAT- U XJIOPUJI-aHUOHBI,
Ha KaTMOH aMMOHHMS; peEIlaTh 3KCIEPUMEHTAJIbHBIE 3ajadd 1o TemaMm "Meramisl" u
"Hemetainbl") B COOTBETCTBUM C MpaBUIAMH TEXHHUKH O€30MAaCHOCTU INpU OOpaIeHUU C
BEIIeCTBAMM U Ja0OpaTOPHBIM O0OPYAOBAaHUEM; IPEJICTABIATh PE3YIbTaThl XHUMUYECKOI'O
JKCIIEpUMEHTa B (OpPME 3alMCH YPAaBHEHUH COOTBETCTBYIOIIMX PEAKIUi U (OPMYIHPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

MS. yMeTh aHaIM3upOBaTh XUMHUYECKYI0 HH(OpPMAalMIO, IOIYYaeMYI0 M3 pa3HbIX
UCTOYHUKOB (CpelICTB MaccoBOl nH(popMaruu, cetb IHTepHeT u ipyrue);

MO. BnageTb OCHOBHBIMM METOAAMHM HAy4YHOI'O IIO3HAHHS BEIECTB U XUMHYECKHX
ABJICHU (HaOJ0/IeHne, U3MEepeHHe, YIKCIIEPUMEHT, MOJIEIMPOBAHUE);

MI10. chopMupoBaTh IIPEICTABIICHHUS: 0 XUMHYECKON COCTAaBJISIOLIEH
€CTECTBEHHOHAyYHOM KAapTUHBI MHUpA, POJIM XWUMUU B TIO3HAHWU SIBICHUM TpPUPOABI, B
(GOpMUPOBAHUM MBIIUIEHUSI W KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM I'pPaMOTHOCTH,
HEOO0XO0IMMOM /IS pellieHHs] MPAKTUYECKUX 3a]1a4 U HKOJIOTHYECKH 0OOCHOBAaHHOTI'O OTHOLICHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHON Cpesie;

M11. ymeTh cobmo/iaTh MpaBUiIa SKOJIOTUYECKH 11€J€CO00pa3HOro MOBEJCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHECHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHON
CpElbl; YYUTBIBATh OIACHOCTH BO3JICHCTBUS HA JKHUBBIE OPraHU3MBbI ONPEICIECHHBIX BEILECTB,
MOHMMAasl CMBICJT TIOKa3aTelsl IPeIeIbHON JOMYCTUMON KOHIIEHTPAuu

IMpeamerHbIx:

I11.  chopmupoBaHHOCT  MpPEJICTaBICHMH: O  XUMHUYECKOM  cOCTaBIsOIIEH
€CTECTBEHHOHAyYHOM KAapTUHBI MHUpA, POJM XHMUU B TIO3HAHUM SIBJIEHUH TNpPUPOIBI, B
(GOpMUPOBAHUM MBINUIEHUST W KYJIbTYpbl JUYHOCTH, €€ (YHKIHMOHAIBHOM TpPaMOTHOCTH,
HEOOXOIMMOM /7Sl pellieHUs MPAKTUYECKUX 3a]a4 U HKOJIOTHUYECKH 0OOCHOBAaHHOT'O OTHOIICHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHOM cperie;

[12. BnageHune cucTeMol XMMUYECKUX 3HAHUMN, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIiue
NOHATHS (XMMHYECKHI 3JIEMEHT, aToM, JJIEKTPOHHAs 000J0YKa aToma, s-, P-, d-3JIeKTPOHHBIE
opbuTanu aromMoB, HWOH, MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKas CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKEJIET,
(GyHKUMOHANbHAS TPYIMINa, paJuKkai, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psil, TOMOJIOTH,
YIII€BOIOPOAbI, KUCIOPO- U a30TCOJAEpIKAIINE COeTMHEHNUs, OMOJIOrMUeCKH aKTHBHBIE BEILIECTBA
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(yraeBozpl, KUpbI, OEIKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS, KPUCTAIIIMYECKAs pEHIeTKa, THUIbl XUMUYECKMX peakuuid (OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE, 9K30- M HHAOTEPMMUYECKHE, pEeaKUUH HOHHOro oOMeHa), pacTBOp,
AIIEKTPOJINUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJINTUYECKAS JccoLuanus, OKHCJIUTEID,
BOCCTaHOBUTEJIb, CKOPOCTh XMMUYECKOH PEaKIMU, XUMHUUECKOE PAaBHOBECUE), TEOPUU U 3aKOHbI
(Teopuss XMMHYECKOI'O CTpO€HHUs opraHuueckux BemecTB A.M. byrnepoBa, Tteopus
SJIEKTPOJUTUYECKON  aucconuanuu, nepuoaundeckuit 3akon .M. MengeneeBa, 3akoH
COXpaHEHHMsI MAacChl), 3aKOHOMEPHOCTH, CHMBOJMYECKHHA SI3bIK XHMHUH, (DaKTOIOTHYECKHE
CBEJICHUSI O CBOWCTBAaX, COCTaBe, MOJIYYEHUU M OE3011aCHOM HCIOJIb30BAHUU BaXKHEHUIIMX
HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH JIEATETLHOCTH YEIOBEKa,

I13. chopmMHpOBaHHOCT YMEHMH BBIABIATH XapaKTE€PHblE MPU3HAKM U B3aHMMOCBS3b
W3YYEHHBIX IOHATHM, NPUMEHSATh COOTBETCTBYIOLIME IIOHATUS IPU ONMCAHUU CTPOEHUS U
CBOWCTB HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB U UX MPEBPAIECHUH; BBIABIATH B3aUMOCBS3b
XUMHUYECKMX 3HAHUM C TOHATUAMHU U MPEACTABICHUSMHU JIPYIMX €CTECTBEHHOHAYUHBIX
IPEIMETOB;

[14. chopMUPOBAaHHOCTH YMEHHMH  HWCHOJB30BATh HAMMEHOBAHMUA  XHUMHYECKHX
COEMHEHUN MEXAYHApOJHOIO COI03a TEOPETHUYECKOW M NPUKIAJHOW XMMUU M TPUBHAJIbHBIE
Ha3BaHUS BAXHEHINIMX BEHIECTB (ITWIICH, AaleTWICH, TIJIHMLIEpHH, ¢eHon, GopMallbIeTu,
YKCyCHasl KHCJOTa, IJIMIUH, YrapHbIA ra3, YIJIEKUCIBIA TIa3, aMMMaK, TalleHas H3BECTb,
HeTalleHasi M3BEeCTh, NMUTHEBAsl COJA W JIPYIHX), COCTABIATH (POPMYINIBI HEOPTaHMYECKUX U
OpPraHMYECKHUX BEIIECTB, YPABHEHUS XMMHUYECKMX pPEaKUUH, OOBSICHATH HUX CMBICH;
NOJATBEPXKJATh  XapaKTEpHblE  XMMHYECKHE  CBOICTBAa  BELIECTB  COOTBETCTBYIOLIUMU
9KCHEPUMEHTAaMU U 3aMUCSIMH YPaBHEHUH XMMUYECKUX peaKIuii;

I15. cdopmupoBaHHOCTH yYMEHUH YCTaHaBIMBaTh IPUHAIICKHOCTb H3YYEHHBIX
HEOPraHMYeCKUX M OPraHMYECKUX BEIIECTB K ONpPE/EICHHBIM KJlaccaM U IpyIIaM COeIMHEHUH,
XapaKTepU30BaTh UX COCTaB U BA)KHEHIIME CBOMCTBA; ONpPEAEATh BUIbl XMMHUECKHUX CBSI3EH
(KOBaJIeHTHasl, WOHHAs, METaJUIMYEeCKas, BOJOPOJHAs), THUIbl KPUCTAUIMYECKHX PEIIETOK
BEIIECTB; KIACCUPHUIIMPOBATH XUMUIECKHE PEAKIUH;

I16. BiageHue OCHOBHBIMH METOJAaMM HAy4YHOTO MO3HAHUS BELIECTB M XMMHMYECKHX
sBTICHUH (HaOII0/IeHNEe, I3MEPEHHE, SKCIIEPIMEHT, MOJICITUPOBAHUE);

I17. chopMHpOBaHHOCTE YMEHHMH MPOBOJUTH pacueThl MO XUMHYECKUM (GOpMylIaM U
YpPaBHEHHUSAM  XUMHYECKMX  peakuuil C  HCIOJNb30BaHMEM  (PU3MYECKUX  BEJIUYMH,
XapaKTepU3YIOIUX BEIIEeCTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, oObema (HOpMasbHbIE
yCIIOBUS) Ta30B, KOJMYECTBA BEILIECTBA; MCIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUSA IS
IIPUHSTHS PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYallUAX, CBA3AHHBIX C BEIECTBAMU U HX
PUMEHEHUEM;

I18. copMHUpOBaHHOCTH YMEHUH MJIAHUPOBATH U BBIMOIHATh XUMUYECKHH SKCIIEPUMEHT
(mpeBpallleHusi OpraHU4YeCKUX BEIIECTB MPU HarpeBaHUU, MOJyYEHUE ITHIEHA U HU3YYEHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKLUHU HA aJbACTUABI, KPaxMall, YKCYCHYI0 KHCJIOTY; J€HaTypalus
0eNKOB NpU HarpeBaHUM, I[BETHBIE PEaKIMM OEJIKOB; MPOBOJUTH pPEAaKLUUU MOHHOTO OOMEHa,
OTpeNeNATh Cpely BOJHBIX PAcTBOPOB, KAUeCTBEHHbIE peaklUu Ha cynbdar-, kapOoHaT- U
XJIOPUJI-aHUOHBI, HAa KaTHOH aMMOHHS; pellaTh >3KCIEpUMEHTAJIbHbIE 3a/Ja4d [0 TeMaM
"Metamnel" u "Hemeramibl') B COOTBETCTBUM C MpaBWJIaMH TEXHUKH O€30MaCHOCTU IIpH
oOpallleHnn C BellecTBaMM U JaOOPAaTOpPHBIM O00OPYIOBAHMEM; MPEICTABIATH pPE3YyIbTaThl
XMMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUd u
(bopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJbTATOB;

I19. cdopMuUpOBaHHOCTH YMEHHS AHAIM3UPOBATh XHMHUYECKYI0 HH(POPMALHIO,
MOJIyYa€MyI0 W3 pa3HbIX HCTOYHUKOB (CpelcTB MaccoBOl mH(popmanuu, cetb VHTEepHET u
Apyrue);

I110. cpopmupoBaHHOCTH YMEHUIN COOJIIOIATh MPaBUIa IKOJIOTUYECKH 11€7I€CO00pa3HOTO
NOBEJICHUS B OBITY M TPYJIOBOH JEATETbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS U
OKpY’Karolled MPUPOAHON CpPEeIbl; YUUTHIBATh OMACHOCTh BO3JIEHCTBHUS Ha >KUBBIE OPTraHU3MBbI
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ONPENIETICHHBIX BEIIECTB, IOHUMAasl CMBICII ITOKAa3aTeNsl IPENeIbHON JOIMTYCTUMON KOHIIEHTPALINH;
IT11. gma  oOyyarommuxcst €  OrpaHMYEHHBIMH  BO3MOXKHOCTSMH  370POBBS:
c(OpMHUPOBAHHOCTh YMEHHS MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HaHUS
BCIICCTB U XUMHUYCCKUX HBHCHHﬁ;
I112. nns cnenblx U CHA0OBUASIIMX OOyYarOIIUXCS: CPOPMUPOBAHHOCTH YMEHHUS
UCIIOJIb30BaTh pebe)HO TOUCUHYIO cucTeMy oOo3HadeHuit JI. bpaiins ams 3anucu XUMHYECKUX

dbopmy.

Oco0o0e 3HaveHne JTUCUUIJIMHA UMeeT Npu popmupoBanum u passutun OK:

OK 01. BeiOupath cmocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW esTeIbHOCTH
MIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

OK 02. HMcnonb3oBaTb COBPEMEHHBIE CpEJICTBAa IIOUCKA, aHAIW3a W HHTEPIpPETALUU
uHpopMaluu, 1 UHOOPMALIMOHHBIE TEXHOJOTUHU JUIsl BHIIOJHEHHS 3a1a4 MpodecCHOHaIbHOU
JESTEIIbHOCTH

OK 04. Db dexTrBHO B3auMOACHCTBOBATH U PaOOTATh B KOJUICKTUBE U KOMaH]IE

OK 05. OcymiecTBiasiTh YCTHYIO M NHCBMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM
sa3pike  Poccuiickoit ®epepanuu ¢ y4eToM OCOOEHHOCTEH COLIMAIbHOTO U KYJIbTYPHOTO
KOHTEKCTA.

OK 07. CogeiicTBOBaTh COXPAHEHUIO OKpPYXKAIOIIEH Cpedbl, PecypcocOepesKeHuIo,
OPUMEHATh 3HaHMS OO0 U3MEHEHUM KIuMaTa, MPUHIMIBI OEepexIIMBOro IpPOU3BOJICTBA,
3¢ (peKTUBHO AeCTBOBATH B YPE3BHIYAMHBIX CUTYAILIHSIX.

JIM4HOCTHBIE pe3y/IbTaThl peajanu3aluy NPOrpaMMbl BOCTIMTAHUS .

JIP 3 JlyxoBHO-HpaBCTBEHHO€ BocnuTanue. (Oco3HaHHWE JyXOBHBIX IIEHHOCTEH
poccuiickoro Hapona. CHopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHMS, 3TUYECKOTO IOBEICHHUS.
CrocoOHOCTh OLIEHMBATh CHTYalMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBbI M LEHHOCTH. Oco3HaHME JIMYHOIO BKJIaJa B IOCTPOCHHUE
ycroifuuBoro Oyaymiero. OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POIUTENSM M (WIH) JIPYrUM
YJIeHaM CEMbH, CO3/aHUI0 CEMbM Ha OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEH ceMeilHoMi
JKU3HU B COOTBETCTBUU C TpaJAuLIUAMHU HapoJoB Poccum.

JIP 6 IlIpodeccroHanbHO-TPY/I0BOE€ BOCHUTAaHHE. ['OTOBHOCTH K TpyHly, OCO3HaHME
LIEHHOCTH MacTepcTBa, TpyAoiato0re. '0TOBHOCTh K aKTUBHOU JEATEIBHOCTH TEXHOJIOIMYECKON
U COLIMAIbHOM HaNnpaBIeHHOCTH, CIIOCOOHOCTh MHULIMUPOBATh, INIAHUPOBATh U CAMOCTOSITEIBHO
BBIMOJIHATh TaKyl0 JAEATeNbHOCTb. VHTepec K pa3nuyHbIM cdepam MpodeccHOHATbLHON
NeSITeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayiiei nmpodeccun U peanu3oBbIBaTh
COOCTBEHHBIE JKM3HEHHBbIE IUIaHBl. ['OTOBHOCTH UM CIIOCOOHOCTh K OOpa30BaHUIO U
€caM000pa30BaHUIO HA POTSHKEHUU BCEU KU3HU.

JIP 7 DOxonoruueckoe BocnuTaHue. CEHOpMUPOBAHHOCTb 3KOJOTUYECKOW KYJIBTYPHI,
NOHMMAHUE BIIMSHUS COLIMAJIBbHO- SKOHOMHYECKHX IMPOIECCOB HAa COCTOSHUE MPHPOAHON U
COLIMAJILHOM  Cpelbl, OCO3HAaHUE TIJIOOAJTBHOTO  XapakTepa HKOJIOTMYECKUX  IMPOOJIEeM.
[InmaHnpoBaHue M OCYIECTBICHHUE JCHUCTBHII B OKPYXKAIOLIECH Cpe/le HA OCHOBE 3HAHUS LIEJIEeH
YCTOMYMBOTO PA3BUTHUS YeJIOBEYECTBA. AKTUBHOE HENPUSTHE JIEUCTBUM, MPUHOCALIUNX BpEN
OKpYyXarolien cpeie. YMeHHe IPOrHo3upoBaTh HEOJArONPUSITHBIE SKOJIOTHYECKUE MTOCIECTBUS
NpeIpUHUMAEeMbIX JEWCTBUM, MpeAoTBpaliath HX. PacimiupeHue omnbpITa AESTEIbHOCTU
HKOJIOTMYECKON HAIIPaBICHHOCTH.

JIP. 8 llennoctn HayuHoro mno3HaHus. CQOpMUPOBAHHOCTb MHMPOBO33PEHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKHM M OOIIECTBEHHON NPAKTHKH,
OCHOBAaHHOTO HAa [JHUaJore KyJIbTyp, CHOCOOCTBYIOLIETO OCO3HAaHUIO CBOEr0 MecTa B
NOJIUKYJNBTYpHOM Mupe. COBEpPLICHCTBOBAHUE SI3BIKOBOM M UUTATENIBCKOM KYIbTYpBl Kak
CPEJCTBA B3aMMOJEHCTBUSA MEXAY JIOAbMHM U MO3HaHUSA Mupa. OCO3HaHME LIEHHOCTH Hay4YHOMH
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JIEeATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATh NPOEKTHYIO M MCCIIEIOBATEIbCKYIO JEITEIbHOCTb
WHJUBU]IyaJIbHO U B TPYIIIIE.

JIP 9 JleMOHCTpUPYIOIMH TOHUMAaHUE 3HAYMMOCTH MEJaroruyeckoi mpodeccun mis
pa3BUTHUS CTPAHBI B LIEJIOM U CBOETO PErHOHa, MPOSIBIAIOMINN yBakeHUE K CBOeH mpodeccuu u
po(ecCHOHATLHOMY COOOIIECTBY; 3HAIOMIMA M COOJIOMAIONINIA HOPMBI MPOQEeCcCCHOHATHLHOU
STUKU TEIaroruyeckoro paOOTHHKA, MOAJEPKUBAIOIIMK ONaronpusaTHbBIA 00pa3 mpodeccuu
nejarora B oOIIECTBE.

JIP 10 T'oTOBBINi COOTBETCTBOBATH OXKHIAHUSAM PaOOTOJATENCH: MPOCKTHO-MBICISAIINMN,
3P PEKTUBHO B3aWMOJCHCTBYIOIIMN C WIEHAMH KOMAaHAbI M COTPYIHHYAIOMIMN C JIPYTUMHU
JIOJbMH, OCO3HAaHHO BBIMOJHSIONIMKA MpodeccnoHanbHble TpPeOOBaHUS, OTBETCTBEHHBIH,
NYHKTYaJbHBIN, TUCHUILITMHUPOBAHHBIN, TPYIOTIOOUBBIN, KPUTHUYECKH MBICIISIINHI, HAlleIIEHHBIN
HAa  JOCTH)KEHHE  TIOCTaBJCHHBIX  IIeJIel;  JIEMOHCTPUPYIOIIMH  IpodhecCHOHATBHYIO
JKU3HECTOUKOCTb.

JIP 11 OTKpBITBIA K TEKYIIMM M MEPCIEKTUBHBIM HM3MEHEHUSIM B MHUpPE TpyAa U
npodeccuii.

JIP 12 co3Haromuii 3HaYUMOCTh Kaue€CTBEHHOT'O BBIOJTHEHHUS TPYAOBBIX (YHKIIMHA IS
pa3BUTHUS IPEANPUSITHS, OPTaHU3AIUH.

JIP. 13 MoTHUBUpPOBaHHBI K OCBOGHHIO (PYHKIMOHAIBHO OJIM3KUX  BHUJOB
po(heCCHOHATTLHOM JEATEIIbHOCTH, UMEIOIIUX 00mre 00BeKThI (YCIOBHS, LEIH) TPyAa, JTHO0
WHBIE CXO0XKHUE XAPAKTEPUCTUKH.

JIP 14 CriocoOHBIN CTaBUTH Mepea cOO0H el 10T BOHUKAMOIINEG KU3HECHHBIC 33a4uH,
oI0UPATh CIIOCOOBI PEHICHUS M CPEICTBA PA3BUTHS, B TOM YHCIIC C HCIIOIB30BAaHUEM U(PPOBBIX
CPEICTB; COACUCTBYIOUIMI MOIJEPKAHUIO MpecTHka cBoeil mpodeccuu U 0OpazoBaTEIbHON
OpraHu3aIu.

JIP 15 T'oToBbIif K mpodeccuoHANbHON KOHKYPEHIMH W KOHCTPYKTUBHOM peakluu Ha
KPUTHKY.

1.4. Pexomenayemoe KOJIHYECTBO YaCOB HA OCBOEHHE MPOrPaAMMBbI AU CHUTIJIHHBI:
00s13aTeNbHON ayIUTOPHOM yueOHOM Harpy3ku odydatonierocs - 70 yaca;
CaMOCTOSITENIbHON paboThl 00yyaromerocs - 2 4acos.
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2 CTPYKTYPA U COJEP)KAHUE OBIIEOBPA3OBATEJILHON JUCIATLIMHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YUeOHOI padoThl

Bup yueOHoii padoTbl

O0BbeM yacoB

O0s13aTesibHAst Ay IUTOpHAst yueOHasi Harpy3ka (BCero) 70
B TOM YHCIIE:

meopemuuecrkoe ooyuenue 32
npakmuyeckue 3aHAMusl 38
B dhopme npakTHueckoi moaAroToBkH (MpodeccnoHanbHO 28
OPUEHTHPOBAHHOE COJICPIKAHUE)

meopemuueckoe ooyuenue 10
npakmuueckue 3aHamust 18
CamocrosiTenbHas pabora (Bcero) 2
M HBHIyaIbHBINA TPOCKT (J1a/HeT) ** Hem

[TpomexxyTouHast aTTectanus B popme ouppepenyuposannwiii 3auem
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2.2. TemaTnyeckuii IJIaH U COJleP:KaHNE TUCHUILTHHBI « XHMHSD)

Haumenosanue paszaenon| Comep:kanue y4eGHOro MaTepuaia (0CHOBHOE H IPO(ecCHOHAILHO-OPHEHTHPOBAHHOE), O0bem Koaw1 JIP,
H TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATAHON MOLYJIb (IPU HAJTHUYHMH) 4yacoB ¢popmupoBanmnio
KOTOPBIX
Crmocoo0cTByeT
3JIeMEHT
NpOrpamMmel
1 2 3 4
Pa3zgesa 1. OCHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1 Copnepxxanue y4eOHOro MaTepuasa; 2 JIP 3
Crpoenue aromos 1 (CoBpemenHas Mojenb CTpoeHHs aroMa. CHMBOJMYECKUM A3BIK XUMUHM. XHMHYECKHH JIP 6
XUMIICCKUX SICMCHTOB 1 SIEMEHT. DIEKTPOHHAs KOHurypamus atoMa. Kinaccudukanus XUMUYECKHX DJIEMEHTOB (S-, JIP 8
HpHpOAa XUMHHCCKO p-, d-oneMenThI). BaseHTHBIE 21eKTPOHBL. BaleHTHOCTD. DIIEKTPOHHAs TIPUPOIa XMMHIECKOH
CBA3N CBA3U. DIEKTPOOTPULATENLHOCTh. BHABI XMMHMYECKOM CBsf3M (KOBaJCHTHas, MOHHAs,
METAILIMYECKasi, BOJOPOAHAs) M CIIOCOObI €€ 00pa3oBaHus
IIpakTuyeckoe 3ansitue Ne 1. Pemenue 3aanuil Ha UCNOIB30BaHUE XMMHUECKON CUMBOJIMKYU U 2 JIP 3
Ha3BaHMI COEIMHEHHUI 10 HOMEHKIIATYPE MEXKIYHAPOIHOIO COK3a TEOPETUYECKOM 1 IPUKIIAJHOM JIP 6
XAMUM M TPUBHAIBHBIX HA3BaHMH JUIS COCTABIECHMS XHMHYECKHX (POPMYJ JBYXaTOMHBIX JIP 8

COCI[I/IHCHI/Iﬁ (OKCI/II[OB, Cy.]'IB(i)I/II[OB, TUApHUaOB U T.H.) U OPYrux HCOPraHUYCCKHUX COG,Z[I/IHGHI/II\/'I
OTACIBHBIX KJIAaCCOB.

HpaKTI/I‘{CCKHe 3alaHus Ha YCTAHOBJICHUC CBA3U MCKAY CTPOCHHEM AaTOMOB XHUMHUUYCCKHX
DJICMCHTOB U MEPHUOANICCKUM U3MCHCHUCM CBOMCTB XMMHYCCKHUX DJIEMCHTOB M MX COGI[I/IHGHI/II\/’I B

COOTBCTCTBHH C ITOJIOKCHUCM Hepnonnqecxoﬁ CHUCTCMBEI.
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Tema 1.2.
[Tepuonuueckuii 3aKOH U
tabimna J[.1. Menneneesa

[IpogheccuonanbHo OpueHmuposanHoe cooepicanue

IIpakTnyeckoe 3ansaTue Ne 2. Ilepuogmyeckass cucteMa XuMU4Yeckux osiemento JI.M.
MenneneeBa. Gusnueckuii cmpici [lepuonunueckoro 3akona [I.1. MenneneeBa. 3akOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMHUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBUM C TIOJIOKEHHUEM XUMHUYECKOro oayemMeHTa B I[lepumomnueckoil cucreme.
MupoBo33peHueckoe W HayyHoe 3HaueHue Ilepuonmueckoro 3akona JI.MI. Menneneena.
[Tporno3sst .M. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

PelieHne  NpPakTUKO-OPUEHTUPOBAHHBIX  TEOPETUYECKMX  3aJaHUM HAa  XapaKTepU3aLHUIO
XUMHUYECKHUX 3JIEMEHTOB «Mertaminueckue / HEMETAJTUYECKHE CBOMCTBA,
PIEKTPOOTPULATEIBHOCTh XHMHYECKUX JJIEMEHTOB B COOTBETCTBUUM C HX 3JEKTPOHHBIM
CTPOEHUEM U TMIOJOKEHUEM B MEPUOJAMYECKOM CHUCTEME XHMHUYECKuX diemeHToB JI.M.
MeHeneeBa»

JIP 3

JIP 6

JIP 8
JIP 9-15

Pazngen 2. XumMuyeckue peakumu

10

Tema 2.1.
THITBI XUMHYSCKHX
peaKkuuii

Conep:xanue yueOHOIro MaTepuaJa:

1 Knaccudukanus ¥ THIBI XUMHUYECKUX pEAKUUHA C y4acTHMEM HEOPraHWYeCKUX BEIECTB.
CocraBiieHHe ypaBHEHHMM peaklUil COCAMHECHHS, Pa3NIOKECHHS, 3aMElIeHHs, OOMeHa, B T.4.
[pEaKIMii TOPEHMS, OKHCIICHUSI-BOCCTAHOBIICHHUS.

YPaBHGHI/Iﬂ OKHCJICHUSA-BOCCTAHOBJICHH A. CTCHGHI) OKHUCJICHUA. OKI/ICJII/ITCJII) 141
BOCCTaHOBUTENb. COCTaBICHUE U YPABHUBAHUE OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUi]
METOZIOM JJIEKTPOHHOTro Oananca. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B TIPUPO/IE,
[IPOM3BOJCTBEHHBIX MPOIECCaX U KU3HEAESITEIbHOCTU OPTraHU3MOB

JIP 3
JIP 6
JIP 8

IIpakTuyeckoe 3ansitue Ne 3. KonudecTBeHHble OTHOIIEHHS B XUMUU. (OCHOBHBIE
KOJMYECTBEHHBIE 3aKOHBI B XUMHH W PACUYEThl TI0 YPaBHEHUSAM XHMHUUYECKHX peakuuidl. Mosb Kak
€IMHUIA KOJIMYECTBA BellecTBa. MosipHas Macca. 3aKOHbI COXPAHEHHSI MAaCChl M SHEPTUU. 3aKOH
ABoraapo. Momnsipablii 00beM razoB. OTHOCUTENbHAS TJIOTHOCTh Ta30B. PacueTsl o ypaBHEHUSIM
XUMHYECKHX PpEaKIUi C WUCHOJIb30BaHMEM MAacChl, 00beMa (HOpMalbHBIE YCIOBHS) Ta30B,
KOJIMYSCTBA BEIICCTBA

JIP 3
JIP 6
JIP 8

Tema 2.2.
DIIEKTPOIUTHYECKAS
JUCCOIMAIMS U MOHHBIN
oOMeH

Coaep:xaHue yueOHOIro MaTepuaJa:

1 Teopus snexTponauTUYECKOM nucconnannu. MIoHbl. DNeKTpOIUThl, HEIIEKTPOIUTHI. Peakim
MOHHOTO oOMeHa. CocTaBleHHEe peakIfii HOHHOro oOMeHa MyTeM COCTABIICHHS UX MOJIHBIX U
COKpAIllCHHBIX HOHHBIX ypaBHEHMI. KHCIIOTHO-OCHOBHBIE pEaKIMK. 3a/1aHNUsI HA COCTABIICHHE
MOHHBIX PEaKLUN

JIP 3
JIP 6
JIP 8

IIpakTuyeckoe 3ansaTue Ne 4. Jlaboparopnas padota “TuUrbl XUMUYECKUX pEeaKIHii”.

MccinenoBaHue TUIIOB (HO COCTaBy M KOJHUYCCTBY HCXOJAHBIX H 06pa3y}01u1/1xc;1 BCIJ_IGCTB) )4

JIP 3
JIP 6
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MPU3HAKOB XMMUYECKUX peakiuil. [IpoBenenne peakuuii HOHHOrO 0OMeHa, ONpe/IeTeHNuEe CPeabl JIP 8
BOJHBIX PACTBOPOB. 3a/1aHMs HA COCTABJICHUE HOHHBIX PEaKLUi
IpakTnyeckoe 3ausitue Ne 5. KontponbsHas pabota no reme CTpoeHHE BEIIECTBA U XMMUYECKHE JIP 3, JIP 6
eaKIun 2 JIP 8
Pa3nes 3. CTpoeHue U CBOiicTBA HEOPraHNYeCKUX BellecTB 16
Tema 3.1. Conep:kaHue y4eOHOI0 MaTepuaJa: 2 JIP 3
Knaccudukanus, 1 [Ipeamer neopranumveckor xumuu. Knaccudukanus HeopraHnueckux BemiecTB. [IpocTeie u JIP 6
HOMEHKJIaTypa U CTPOCHUE CJI0XHBIE BelecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCUABI, TUAPOKCH/IbI, KUCJIOTHI, JIP 8
HEOpPraHMYECKUX BEIIECTB conu). B3anmMOCBSI3p HEOPraHUYECKUX BEIIECTB. ATperarHble COCTOSHUS BEIIECTBA.
Kpucrammuueckue u amopdHble BemecTBa. THUIBI KPUCTAUIMYECKUX PEIIETOK (aToMHasl,
MOJICKYJISIpHAsi, HOHHAs, METAJIIMYecKasi). 3aBUCUMOCTh (PU3MYECKHX CBOMCTB BEIIECTBA OT|
TUIA KPUCTAIJIMYECKON PEIIETKH. 3aBUCUMOCTh XMMUYECKOM aKTUBHOCTU BEIIECTB OT BU[A
XMMHUYECKOH CBSI3U U THIA KPUCTALTHYECKON pemeTKu. [IpuunHbpl MHOT0OOpasusi BeleCTB
IIpakTuyeckoe 3anaTue Ne 6. HomeHkiaTypa HEOPraHWYECKUX BELIECTB: Ha3BAaHUE BEILECTBA 2 JIP 3
MCXOJSl U3 UX XUMHUYECKON (OpMysbl MM COCTaBICHHE XUMUYECKOW (DOPMYINBI HCXOIs W3 JIP 6
Ha3BaHUs BelecTBa 1o MexayHapoaHoi (MIOITAK) win TpuBHanbHOM HOMEHKIATYpE. JIP 8
Perenrie mpakTHYECKUX 33JaHUN MO KIacCU(pUKALUU, HOMEHKIIATYpEe U XUMUYECKUM Qopmyiaam
HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX KJIacCcOB (YrapHbIi ras, yriaekuciblii ra3, aMMHuaK, rameHas
M3BECTh, HEralleHass W3BEeCTb, MUThEBas COAA M JPYrMX): Ha3bIBaTh M COCTABIATH (DOPMYIIbI
XUMHYECKHUX BEIIECTB, ONPEAEIIATh MPUHAIEKHOCTD K KJIacCy.
lIcTouHNKM XHMMHUYECKOM HH(popmanuu (cpeAcTB MaccoBod HHpopMmainuu, cetb MHTepHeT u
npyrue). [louck nHdopmaluy no Ha3BaHUSIM, HACHTH(PHUKATOpAM, CTPYKTYPHBIM hopMynnam
Tema 3.2. Copepxxanue y4eOHOIro MaTepmuaJa; 6
DU3UKO-XUMUYECKHE 1 [lIpogheccuonanvrno opuenmuposannoe cooepaicanue 2 JIP 3
CBOICTBAa HEOPraHMYECKHUX Mertamiel. O6mue ¢u3znueckue U XUMUYECKHe cBoicTBa MeTaiioB. CrocoObl MOTyYEHUS. JIP 6
BEII[ECTB 3HaueHUE METAJUVIOB M HEMETAJUIOB B MPUPOJE U IKUZHEACSATEIbHOCTH 4YelOBEeKa H JIP 8
opranu3MoB. Koppo3us MeTasioB: BUJIbl KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIIIOB OT KOPPO3HUH JIP 9-15
2 [Ipogheccuonanvho opuenmupo8anuoe cooepicanue 2 JIP 3
Hemetannsl. O6mue Gundeckue 1 XUMHYECKHAE CBOMCTBA HEMETAIIIOB. THUITMYHBIE CBOICTBA JIP 6
HemetaiioB [V— VII rpynn. Knaccudukanuss u HOMEHKIaTypa COEIMHEHUN HEMETaJlIOoB. JIP 8
KpyroBopoTbl OMOTEHHBIX 3JIEMEHTOB B IPHPOJIE JIP 9-15
3 lIpogeccuonanvho opuenmuposanHoe cooepicanue 2 JIP 3
XUMUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX  BelIeCTB  (OKCH[OB, JIP 6
FUIPOKCUIOB, KHUCJIOT, Cojiell M Jp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB IPOCTHIX JIP 8
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BCIICCTB, BOOOPOJIHBIX COGI[PIHGHPIfI, BBICHIUX OKCUIA0B U TUAPOKCUI0OB

JIP 9-15

IIpogheccuonanbHo opueHmupoBaHHOe COOEPHCaAHUE 2 JIP 3
IIpakTnueckoe 3ansaTue Ne 7. CocTaBiieHME YypaBHCHUN XHMHYECKMX PEAKIHMN C y4acTHEM JIP 6
[IPOCTBIX U CJIOXKHBIX HEOPraHMUYECKHUX BEILECTB: METAJUIOB M HEMETAJJIOB; OKCHUJIOB METAJLIOB, JIP 8
HEMETAJUIOB M aM(pOTEPHBIX 3JIE€MEHTOB; HEOPraHUYECKHX KHUCIIOT, OCHOBaHMI M aM(pOTEpHBIX JIP 9-15
FUIPOKCUI0B; HEOPraHUUYECKUX COJIEH, XapaKTEpPU3YIOIIUX X CBOMCTBA.
Pelenre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKHX 3a/IaHHUI Ha CBOMCTBA, COCTAB, MOJYyUYECHHE
1 0€30MacHOe HCIIOJIb30BaHHE BAKHEHIINX HEOPTaHMYECKUX BEIIECTB B OBITY M NMPAKTUYECKON
[IeTEIbHOCTH YeJIOBEKa
Tema 3.3. [IpogheccuonanbHo opueHmupoBarHHoe COOEPICaAHUe 2 JIP 3
Unentuduxanms IIpakTuyeckoe 3anaTtue Ne 8. JlabGoparopnas pabGota «pentuduxanuss HeOpraHMYECKHX JIP 6
HEOPraHWYECKUX BELIECTB BEIIECTB». PEIIEHHE HSKCIEPUMEHTAIBHBIX 3aad 110 XUMHYECKHM CBOMCTBAM METAUIOB W JIP 8
HEMETAaJUIOB, 110 PACTIO3HABAHUIO U MOJYYEHUIO COCIMHEHU METAJIOB U HEMETAJLJIOB. JIP 9-15
M neaTudukanis HEOPraHMYECKUX BEIIECTB C UCIOJIb30BAHNEM UX (PU3UKO-XUMHYESCKHX CBOWCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuii. KadyecTBeHHble peakuuu Ha cynbdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KATHOH AMMOHHSI
IMpakTuyeckue 3anatusi Ne 9. KonrtponpHas pabora mo Teme CBoiicTBa HeEOpraHMYECKHX 2 JIP 3, JIP 6
BELIECTB JIP 8
Pa3nes 4. CTpoeHue U CBOMCTBA OPraHMYeCKHUX BEIIECTB 24
Tema 4.1. Conep:xaHue yueOHOro MaTepuaJa: 2 JIP 3
Knaccuduxanus, crpoenre, 1 [losiBieHne W pa3BUTHE OPraHUYECKOW XMMHUH Kak Haykd. [IpeqMeT opraHM4ecKoil XUMHUH. JIP 6
1 HOMEHKJIaTypa MecTo 1 3HaUEHUE OPraHUYECKON XUMHH B CUCTEME €CTECTBEHHBIX HAYK. JIP 8

OpraHn4CeCKuUX BCUICCTB

XHMMHUUECKOE CTPOEHUE Kak IOPSAJOK COCAMHEHHS aTOMOB B MOJIEKYJE€ COIVIACHO WX
BaJICHTHOCTH. (OCHOBHBIE TOJOXEHUS TEOPUHM XUMHUYECKOTO CTPOEHHUS OPraHUYECKUX
coequHeHnil A.M. BytiepoBa. YIiiepoJHblii CKEIET OPraHU4YECKONH MOJIEKYJIbI. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT XMMUYECKOT0 CTPOEHHUsI MOJIEKYI. M30MepHs 1 H30MEPBL.

[Tonarue o ¢yHkuoHaneHOM rpynmne. Paaukan. [IpuHIMIBE KiIaccupUKaUd OPraHUYECKUX|
COeIMHEHUI. MexnyHapo/iHas HOMEHKJIATypa W NPUHIMIBI HOMEHKIATYPbl OPTaHMYECKHX
coenuHeHuil. IlonsTHe 00 a3oTcomep)KalluX COEAMHEHUSX, OHOJOTMYECKH AaKTHUBHBIX|
BellecTBax (yrieBojax, >Upax, Oeiakax | Jip.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX

(MOHOMEp, NOJUMEP, CTPYKTYPHOE 3BEHO)
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IIpakTyeckoe 3ansitue Ne 10. HoMenknaTypa opraHM4ecKUX COEAMHEHNH OTAEIBHBIX KJIaCCOB
(HachILICHHbIE, HEHACHIIIEHHbIC U APOMATHUECKUE YIIIEBOJAOPOIbI, CIUPTHI, (DEHOIIBI, albIeIUIbl,
KETOHBI, KapOOHOBbIE KHCIOTHI U Ap.) CocTaBieHHE IMOJHBIX M COKPALICHHBIX CTPYKTYPHBIX
(GopMyn OpPraHMYECKMX BELIECTB OTJEJNbHBIX KJIACCOB, MCHONb3ysd HUX Ha3BaHUS 10
CHUCTEMaTHYECKOW M TPHUBHAJIBHONW HOMEHKIAType (3TWUJICH, AaleTWIeH, IIHLIEpUH, (eHom,
(bopmanbaeru, ykCycHas KUCIOTa, IMUIMH). Pacdersl mpocteiimeil (opMyibsl OpraHu4ecKoil
MOJICKYJIbI, HCXOsl U3 3JIEMEHTHOTr0 cocTana (B %)

JIP 3
JIP 6
JIP 8

Tema 4.2.
CBolicTBa OpraHUYECKUX
COETUHEHUN

Conep:kaHue y4eOHOIr0 MaTepuaJa:

1 ®u3uko-xMMHUYECKHME CBOMCTBA  OpPraHUYECKUX  COEAMHEHMH  OTAEIBHBIX  KJIACCOB
(ocoOeHHOCTH KiIacCU(pUKALMM U HOMEHKJIATYpbl BHYTPH Kjacca; FOMOJIOTMYECKMH psn U
obmast Qopmyna; uzomepus; (usndeckue CBOICTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI
MOJIy4eHUs):

— TpeJeNibHbIE YIJIEBOAOPO/b! (ajlkaHbl M LMKJIOANKaHbl). ['opeHuMe MeTraHa Kak OJUH U3
OCHOBHBIX WCTOYHHMKOB TE€IUIa B IPOMBIIUIEHHOCTH U ObITy. CBOHCTBa NPUPOIHBIX
YTJIEBOJOPOJOB, HAXO0XKICHHUE B IIPUPOJIE U IPUMEHEHHE aJIKAHOB;

— HeTlpeleNIbHbIe (AJIKEHBI, AIKMHbI U aJKaJueHbl) U apoMaTUYeCKHe yriieBoAopoabl. ['openue
ALETUIICHA KAK MCTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIAMEHU JUIsL CBAPKHU U PE3KHA METAIIOB

JIP 3
JIP 6
JIP 8

2 (OU3MKO-XMMUYECKHE CBOHCTBA  OPraHMYECKUX  COEAMHEHUH  OTHENbHBIX  KJIAcCOB
(ocoOeHHOCTH KJacCU(PUKAUMU W HOMEHKJIATypbl BHYTPHU Kjlacca; FOMOJIOTMUECKUH psll U
obmass Qopmyna; u3zomepus; (uU3NYECKHE CBOMCTBA; XMUMMYECKHE CBOMCTBA; CIIOCOOB]
[OJIy4EHNs):

— KHCJIOPO/ICO/IepKalllie COeAUMHEHUs (CIUPTHI U (EHOIbI, KApOOHOBBIE KUCIOTHI U 3(UPHI,
QIIbJIErU/Ibl U KETOHBI, >KHUpBI, yriieBoibl). [IpakTuueckoe NpuMEHEHHE ATHIICHIJIMKOJIS,
rnunepuHa, ¢eHona. IIpumenenue Qopmanbaernja, ameranbIeruja, YKCYCHOM KHCIOTHI.
Mbu1a KaK COJIM BBICITUX KapOOHOBBIX KUCIOT. MoroIie CBOMCTBA MbLIa

JIP 3
JIP 6
JIP 8

3 |PU3UKO-XMMHUYECKHE  CBOWCTBA  OpPraHMYECKUX  COCIUHEHHWH  OTAEIBHBIX  KIJIACCOB
(ocoOeHHOCTH KacCU(PHKAIMM U HOMEHKJIATypbl BHYTPU Kjacca; TOMOJOTHYECKHH DSl U
obmas Qopmyna; uzomepus; (U3NYECKHE CBOMCTBA; XUMHMUYECKHE CBOMCTBA; CIIOCOObI
[OJIy4EHNs):

— a30Tco/IeprKalllie COeUHEHUsI (AaMHHBI U aMHUHOKHUCIIOTHI, OeiKkH). BrICOKOMOJIEKYIsIpHBIE
COeMHEHUS (CHHTETHYECKHE M OMOJIOTHUECKU-aKTHBHBIE). MOHOMED, TIOJMMEp, CTPYKTYPHOE]
3BeHO. [onmumepu3zaryst sTHIIeHa Kak OCHOBHOE HAlpaBJIEHUE €r0 MCIIO0JIb30BaHMS.
["eHeTHUECKAs CBSI3b MEX/IY KJIACCAMH OPTaHUYECKHUX COCTMHEHHN

JIP 3
JIP 6
JIP 8

IIpakTnyeckoe 3ansitue Ne 11. CpolicTBa OpraHM4eCKMX COEIUHEHMHM OTIENBHBIX KJIAcCOB

(TpuBHANbHASL M MEXKJIyHApOAHAs HOMEHKJIATypa, XUMUYECKHUE CBOMCTBA, cOCOObI MOJyYEHus):

JIP 3
JIP 6
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npeaesibHble (JKaHbl M LHUKJIOAJKAaHbI), HEMpenelbHble (QJIKeHbl, AJKUHbl U AIKaTUEHBbI) U JIP 8
ApPOMAaTUYECKHUE YIIIEBOIOPO/bl, CIUPTH U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(PUPBI, adbAErH/Ibl
M KETOHbI, aMHUHbI WU AMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIDHBIE COEIMHEHUS. 3aJaHusl Ha
COCTaBJICHUE YPaBHEHUM XHMMHMUYECKHX PpEaKIMH C Y4YacTUEM OpPraHMYECKHX BEIIECTB Ha
OCHOBAaHUU UX COCTABA U CTPOECHUSI
IpakTudeckoe 3ansaTue Ne 12. CocraBiieHHE CXEM PEaKIUi (B TOM YHCJIE MO MPEIT0KCHHBIM 2 JIP 3
[IENIOYKaM MPEBpalleHul), XapaKTEPU3YIOIUX XUMUUYECKNE CBOMCTBA OPraHUYECKUX COEIMHEHUN JIP 6
OTJEJIBHBIX KJIAcCOB, CIOCOOBI MX IOJYYEHHS M Ha3BaHME OPraHMYECKUX COEIUHEHMH 110 JP 8
TPUBHAIILHON WJIM MEKIYHAPOJHOM CUCTEMAaTUYECKOM HOMEHKIIATYpeE.
PenieHre NpPaKkTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUi Ha CBOMCTBA OPraHMYECKHX
COEIMHEHUI OTAENbHBIX KJIaCCOB
I IpogheccuonanvbHo OpuUeHMUpPoOBaHHoe CoOepPIHcaHue 2 JIP 3
IpakTnyeckoe 3ansitue Ne 13. Jlabopatopnas padora “IIpeBpaiieHusi OpraHMYECKUX BEUIECTB JIP 6
npu HarpeaHun". IlosnydyeHne 3TUiIeHAa M M3y4E€HHME €ro CBOWCTB. MoaenupoBaHHE MOJIEKYHI U JP 8
XMMHYECKHMX IPEBpAIICHUN HA IPUMEpE dTaHa, STUIICHA, alleTUIIeHa U JIp. JIP 9-15
Tema 4.3. Coaep:xanue yueOHOIro MaTepuaJa: 4
WNnentudukanus 1 |buoopranunueckue coenunenus. [I[pumenenue u 6uogornyeckasi poib yrieBoaoB. OKUCIeHHE 2 JIP 3
OpPraHUYECKUX BEILECTB, YIJIEBOIOB — UCTOYHUK SHEPrUM >KUBBIX OpraHu3MoB. O0jgacTu NMpUMEHEHHs] aMMUHOKHUCIIOT. JIP 6
UX 3HAYCHUE U [IpeBpamienuss OenkoB MnuiM B opraHu3Me. buonoruueckue QyHKUMM  OEIKOB. JIP 7
IIpUMEHEHHE B ObITOBON U bronornueckre GyHKIMU KUPOB. Poib opraHnyeckoit XMMUU B PELLICHUH MTPOOJIEM MUIEBOM JIP 8
MPOU3BOJACTBEHHOMN 0€30I1aCHOCTH
ACSTEeIbHOCTH YeTIOBeKa | 2 [Poyib OpraHM4ecKoil XuMHUM B pelIeHUH Mpo0IeM SHepreTHIecKoil 0e30MacHOCTH, B Pa3BUTUH 2 JIP 3
MEIUIMHBI, CO3JaHUM HOBBIX MAaTE€pHaOB, HOBBIX MCTOYHUKOB SHEPTrUH (aJIbTEPHATHBHBIE JIP 6
MCTOYHUKM dSHepruu). ONacHOCTb BO3ACHUCTBUS HA HKUBBIE OPraHU3Mbl OPraHUYECKUX| JIP 7
BELIECTB OTAENBHBIX KJIaccoB (YIJIEBOAOPOJIbL, CHHUPTHI, (HEHOJIbI, XJIOPOPraHUYECKHE JIP 8
[IPOU3BOJIHBIE, AJIAETHIBI U JIP.), CMBICT ITOKa3aTells NpeAeIbHO JONYCTUMON KOHIEHTPAIMH
I IpogheccuonanvbHo opueHMmupoBaHHoe cooepicarue 2 JIP 3
IpakTnueckoe 3ansitue Ne 14. JlaGopaTtopnas paGota: “HaeHTHdHKANMS OpraHUYECKHX JIP 6
COEIMHEHUN OTIEIbHBIX KJIACCOB™’ JIP 8
MnenTuduKanyus OpraHMYecKUX COEAMHEHHUH OTHENbHBIX KJIaccoB (Ha MpUMepe albJeruioB, JIP 9-15

KpaxMmaia, YKCYCHOM KHCJOTHI, OETKOB M T.N.) C HCIOJIB30BAaHUEM WX (PU3UKO-XUMHYECKUX
CBOICTB M XapaKTepHBIX KAYECTBEHHBIX peakiuil. Jlenatypanus Oenka npu HarpeBaHuu. [[BeTHBIE
peaknuy OeaKoB. BO3HMKHOBEHHWE AHAIMTHYECKOTO CHUTHAjJa C TOYKH 3PEHHUS XUMHYECKHUX
MPOIIECCOB TMPH MPOTEKAHHH KAYECTBEHHOW peaKIHH, TO3BOJSIONIEH HISHTU(DUIIUPOBATH

MPCAJTOKCHHBIC OPraHMYCCKHEC BEIICCTBA
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IpakTnyeckoe 3ansitue Ne 15. KonrtposnbHas pabora mo Teme CTpyKTypa U CBOWCTBA 2 JIP 3, JIP 6
OpPraHM4YeCKUX BEIIECTB JIP 8
Pa3nes 5. Kunernueckne ¥ TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEeKAHUSI XUMHYECKHX peaKIui 4
Tema 5.1. Conep:kaHue y4eOHOIro MaTepuaJa: 2 JIP 3
CKOpOCTb XUMHYECKHX | 1 |CKOpOCTh PEaKIMH, €€ 3aBUCHMOCTh OT Pa3lIMUHBIX (DAKTOPOB: MPUPOMIBI PEArHPYIONIHUX JIP 6
peaxuuii. BEIIIECTB, KOHIIEHTPALIMK PEarupyroluX BELIECTB, TEMIIEPATYPhl M IUIOMIAJN PEAKIIMOHHOM JIP 8
XMMHYECKOE PaBHOBECHE noBepxHOCTU. TeruioBble 3()(EKThl XMMHUYECKHX peakiuil. DK30- M DIHIOTEPMHUYECKHE,
[peaKIuu.
OOpatumMocTh peakiuil. XHUMHUYECKOe PABHOBECHE M €ro CMEIICHHWe oI JACHCTBHEM
pa3nuuHbIX (AKTOPOB (KOHIEHTpAlUsi PEareHTOB WM MPOJYKTOB pEaklUH, JaBIICHUE,
TeMIeparypa) A CO3JAaHMs ONTUMAIbHBIX YCIOBUH IPOTEKAHUS XWMUYECKUX IPOLIECCOB.
[Tpunumn Jle [larense
[IpogheccuonanbHo opueHmupo8arnHoe cOOepICanue 2 JIP 3
IIpakTnyeckoe 3ansTue Ne 16. PenieHue NpakTUKO-OPUEHTHUPOBAHHBIX 3a/JlaHUN Ha aHalu3 JIP 6
(akTOpOB, BIUAIOIIMX HAa W3MEHEHHE CKOPOCTH XHMHUYECKOM peakiuu, B T.4. C MO3ULUIL JIP 8
PKOJIOTHYECKH 11€JIeCO00pa3HOTO TOBENEHUsT B OBITY M TPYIOBOM JEATEIHHOCTH B MENSIX JIP 9-15
COXPAHEHHUsI CBOETO 370POBbsS U OKPYKAOIIEH IIPUPOIHON CPEIBI.
PeleHrne nmpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHuil Ha npuMmeHeHue npunuuna Jle-Illarenve s
HAXOXKJCHUS HAIpPaBJICHUS CMEIICHHs PAaBHOBECHS XMMHUYECKOH pEakUud M aHaiu3 (akTOpOB,
BIMSIONIMX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
Pa3nen 6. PacTBopnl 4
Tema 6.1. Copepxxanue y4eOHOIro MaTepuaJa; 2 JIP 3
Ionsarue o pactBopax | 1 [[Ipogheccuonanvro opuenmuposannoe cooepaicanue JIP 6
PacTtBopenne kak (usnko-xumuueckuit mporecc. PactBopsl. CrnocoObl HpUTOTOBIEHUS JIP 8
pacTBopoB. PacTBopuMocTb. MaccoBast 10711 pacTBOPEHHOro BemecTBa. CMBICH MOKa3aTes JIP 9-15

[peebHO TOMYCTUMOW KOHIICHTPAIMH M €r0 HCIOJb30BAHWE B OIIEHKE JKOJIOTHYECKOMH
0€30I1aCHOCTH.

[TpaBuiIa 3KOJOTHUYECKHU IEIeCO00pa3HOTO TMOBEACHUS B OBITY U TPYJIOBOH JCSTEIBHOCTH B
[[EJIIX COXPAaHCHHS CBOETO 370POBbS M OKPY)KAMOMIEH MTPUPOAHON CpeJbl; OMAaCHOCTH
BO3/ICHICTBUS HA KUBBIC OPTaHU3MBbI OIIPE/ICIICHHBIX BEIICCTB.

PemeHHe HpaKTI/IKO'OpI/IeHTI/IpOBaHHBIX paC‘—IeTHBIX BallaHI/Iﬁ Ha paCTBOpBI, chonmyeMme B

OBITOBOM U HpOI/I3BOIlCTBCHHOI>'I JACATCIIBHOCTH YCJIOBCKA
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Tema 6.2. IIpogheccuonanbHo opueHMUpoOBaArHOEe COOEPHCaAHUE JIP 3
HccnenoBanue croiictB  [[Ipaktudeckoe 3anatue Ne 17. JlaboparopHas padbora «I[IpurotoBiieHre pacTBOPOBY. 2 JIP 6
pacTBOpOB [IpuroroBieHue pacTBOpOB 3adaHHOM (MaccoBoM, %) KOHIEHTpauuu (C MPAKTHKO- JIP 8
OpUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeeNIEHUE CPebl BOJHBIX PACTBOPOB. JIP 9-15
Pemenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
Pa3znen 7. Xumus B ObITY M IPOM3BOJCTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA 6
Tema 7.1 Xumus B 0biTy |Coaep:kanue yueOHOro MaTepuajia 2 JIP 3
U NIPOM3BOICTBEHHOM 1 lIpogpeccuonanvro opuenmuposanuoe cooepiicanue JIP 6
MeATEJHLHOCTH YeJI0BEeKa Hogeilmme QOCTHMKEHHS XMMHUYECKOM HAayKHM M XUMHUUYECKOM TexHoyuoruu. Poiib Xumuu B JIP 7
00eCIeueHn HKOJOTHYECKON, HSHEPreTHYECKOM W THUIIEBOMH O€30MacHOCTH, Pa3BUTHH JIP 8
MenuuuHbl. [IpaBuna momcka W aHaIM3a XUMHYECKOW WHGOpMAIMM W3  PA3TUYHBIX JIP 9-15
MCTOYHUKOB (Hay4Has W y4eOHO-Hay4Hasl JUTepaTypa, CpeAcTBa MaccoBoi WH(pOpMaluH,
ceTb MHTEpHET)
I IpogheccuonanvbHo opueHMmupoBaHHoe cooepiucarue 2 JIP 3
IIpakTuyeckoe 3ansitue Ne 18. [louck u aHanu3 kelicoB 0 IPUMEHEHUN XUMHUYECKUX BEILECTB U JIP 6
TEXHOJOTHIl ¢ ydeToMm Oynymied mnpodecCHOHANBbHON MEeATENbHOCTH IO TEeMaM: BaKHEHIIHe JIP 8
CTPOUTENIbHbIE MaTepHalibl, KOHCTPYKLMOHHBIE MaTepuaybl, KpacKH, CTEKJIO, KepamHKa, JIP 9-15
MaTepuaibl I JIEKTPOHUKH, HAaHOMAaTepHasbl, TEKCTUJIbHBIE BOJIOKHA, MCTOYHHMKH JHEPTUU,
OpraHMYECKHUEe U MUHEpabHbIE YI00OPEHMUs], JEKAPCTBEHHbIE BEIIECTBA, OBITOBASI XUMUSL.
IIpogheccuonanbho opueHmupo8anHoe cooepiIcarue 2 JIP 3, JIP 6
IpakTuyeckoe 3anaTue Ne 19. 3amura: [IpeacraBienue pe3yabTaToB pelIeHUs KEMCOB B opme JIP 8
MUHH-JOKJIaJa C IPe3eHTaeil JIP 9-15
CamocrosiTesbHas padora 2
Bcero 72
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3 YCJIOBUSI PEAJIM3ALIUM IPOT'PAMMBbI OBLLIEOBPA30OBATEJIBHOM
JTACIATITAHBI

3.1. TpeGoBaHusl K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHMYECKOMY 00ecledeHn 0

OcBoenne mnporpammbsl 0011€00pa30BaTENbHOM  y4yeOHOM IUCHMIUIMHBL  «XHUMHUSA»
MpeJroiaracT Hajaudue B MPo(ecCHOHATBLHON 00pa30BaTeIbHOM OpraHU3alliy, PeaTH3yomei
o0pa3oBaTelbHYI0 MIpOrpamMMy cpeiHero oOuiero obpasoBanus B npezenax ocsoeHust OIIOIT
CIIO na 6a3e ocHOBHOTO 00IIero 00pa3oBaHus, ClIEHUATU3UPOBAHHOIO y4yeOHOro kabuHera, B
KOTOPOM HMEETCs BO3MOXKHOCTh 00ecneunTh CBOOOIHBIM JocTyn B MHTepHeT BO BpeMms
y4eOHOTO 3aHATHS U B IEPUOJI BHEYUEOHOU AEATEIBHOCTH 00yYarOIUXCAL.

Jlis peanu3anuy MporpamMMbl JTUCHMITIIMHBI JOJDKHBI OBITh IIPEYyCMOTPEHBI CIEIYIOIUe
CHelMaNibHble TOMEIICHUS: Y4eOHBbIH KaOMHeT XHMMHUU W/HIH y4eOHOM XMMHUYECKOH
1abopaTOpHUH.

O0opynoBanue y4e0HOro KaduHera (HarJsAHbIC TTOCOOMS): HAOOPHI MAPOCTEPIKHEBBIX
MoJesiell MOJIEKYJ, MOJENN KPUCTAJUIMYECKHX PEIIeTOK, KOJUIEKIMM IPOCTBIX M CIOXHBIX
BEIICCTB W/WJIM KOJUIEKIIMM TOJMMEPOB; KOJUICKIUS TOPHBIX IMOPOJ W MHHEPAJoB, TalOJHIa
MeneneeBa, yueOHble GpuiabMbl, LU(POBbIE 00pa30BaTENIbHBIE PECYPCHI.

TexHnyeckue cpeacTBa 00y4YeHHsI: KOMIBIOTEp C YCTPOHCTBAMH BOCIHPOHM3BEICHUS
3ByKa, IPHUHTEP, MYJbTUMEIUA-IIPOEKTOP C DSKpaHOM, MYJIbTHUMEAMHHAs JOCKa, YKa3Ka-
IIPE3EHTEp AJIs IPE3CHTALUM.

OobopynoBanue Jiadoparopun M pado4YMx MecT JA0OpPaTOPUM: MEH3YPKH, MHUIETKU-
KaIeJIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYIbI, IPEIMETHbIE W TIOKPOBHBIE CTEKJIA, IIAHIICTHI
JUI KalleJIbHBIX peakiuid, (uibTpoBajibHas Oymara, HpPOMBIBAIKH, CTEKJISHHbIE MPOOUPKH,
pe3uHOBBIE TMPOOKH, (oHApUKW, HAOOpP PEAKTHBOB, CTEKIISIHHBIC NaJOYKH, IITATHUBBI IS
poOUPOK; MEPHBIC IIMJIMHAPBI, BODOHKH CTEKJISTHHBIC, BODOHKHU JEJIUTENIbHbIC IUINHAPUIECKHE
(50-100 mut), cTynmku ¢ eCTHKOM, GappopoBbIe YAIIKH, MUHIETHI, PHUIBTPHl OyMaXKHbIC, BaTa,
MapJisi, 4acoBble CTEKJA, 3JIEKTPOIUIMTKM, JIaOOpaTOpHbIE ILUTATUBBI, CHUPTOBBIE TOPEIIKH,
CIUYKH, IpUOOp JUIsl MOIYYEHUs Ta30B (MM MpOoOMpKa C ra300TBOJIHON TpyOKoOii), AepKaTenu
JUI IPOOUPOK, CKIISIHKM Ul XpaHEHUs PEaKTHBOB, pa3faTOYHbIE JIOTKH; XUMHUUECKUE CTaKaHbI
(50, 100 u 200 mu1); mmarenay; MUHIETHI; TUTEIbHBIE MBI, CEKYHIOMEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 mm) u MepHsle konOwl (25, 50, 100 u 200 mui), BoasHas OaHs (MU
TEPMOCTAT), CTEKJSIHHBIE NAJIOYKHU, KOHWYECKHe KOObI st TuTpoBanus (50 u 100 ™)
UH/IMKATOpHBbIE TOJOCKU [uid onpeaeneHus pH W craHgapTHas HMHIUKATOpHAas IIKaa;
YHHMBEpCaIbHBbIA UHAMKATOP; nuneTku Ha 1, 10, 50 mu (wnu no3atopst Ha 1, 5 u 10 mut), OropeTku
JUIS TUTPOBAHU, MeTUIMHCKKE mmpuilsl Ha 100—150 mi, 1abopaTopHble /UM aHATUTUYECKHUE
Bechl, pH-MeTpsI, cymibHbIN 1IKad, U ap. 1abopaTopHOE 000PYIO0BaHUE.

3.2. UudopmanuonHoe odecriedeHne peajn3aluu NporpaMmmal

1. na peanuzanuu mporpammbl 0MOIuoTeuHbd (OHA 00pa30oBaTENbHON OpraHu3aluu
JIOJIKEH UMETh IIeYaTHbIE W/WIIN 3JIeKTPOHHBIE 00pa3oBaTelbHble U HH(POPMALIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIC JUISI HCIOJNB30BaHHUS B 00pa3oBaTeNbHOM MpoIlecce, HE cTapiie 5 JeT ¢
MOMCHTA U3JaHUs.

2. PexoMeHnyeMble TMe4aTHbIE W3MAaHHUS [0 peanu3anuu  00IIe00pa3oBaTeIbHOM
JAUCHUIIIMHBI MPEACTABICHBI B METOJUYCCKHUX PEKOMCHAAIUAX 1O OpraHU3allun 06yquI/1$[.

3.2. HudopmanuoHHOE o0ecnedeHre peau3alu NPOorpaMmbl

OcHogHble UCTIOYHUKU.

1. Tabpuensn, O. C. Xummsa: 10-it kmacc (6azoBbiii ypoBeHsb): yueOnuk / O. C.
I"abpuensH, U. I'. Octpoymos, C. A. Cnaakos. — 5-e u3n., crep. — Mocksa: [Ipocsemenue, 2023.
— 128 c¢.: wmn. — ISBN 978-5-09-107222-8. — Tekcr: onektponssii. — URL:
https://znanium.com/catalog/product/2089902
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2. I'abpuensu, O. C. Xumus. 11 kmacce (6a3oBbii ypoBeHs): yueonuk / O. C. ['abpuensH,
. T'. Octpoymos, C. A. Cnaakos. — 5-e u3j., ctep. — Mocksa: [IpocBenienune, 2023. — 127, [1]
c. wmr — ISBN 978-5-09-103623-7. —  Tekct: osnekrponHsri. —  URL:
https://znanium.com/catalog/product/2089904

Jlonoanumenvhvle UCMOYHUKU.

1. Pynsutuc, I'. E. Xumus. 10 knacc. ba3osriii ypoBens: yueonuk / I'. E. Pym3utuc, ©. I
Oenpaman. - 9-e uza. - Mocksa: UznatensctBo «lIpocemenne», 2022. - 224 ¢. - ISBN 978-5-
09-099536-8. - Tekcr: anexkrponnsii. - URL: https://znanium.com/catalog/product/2090093

2. Pymsutuc, I'. E. Xumus. 11 knacce. ba3zoBsiit ypoBens: yueOnuk / I'. E. Pynsutuc, ©. I'.
®enpaman. - 9-e u3a. - Mocksa: M3znarensctBo «IIpocsemienuey, 2022, - 224 c¢. - ISBN 978-5-
09-099537-5. - Tekcr: anexkrponnsiid. - URL: https://znanium.com/catalog/product/2090096
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI

KOHTpOJIb H OLCHKA PE3YJIbTAaTOB OCBOCHHUA AUCHUIINIMHBI OCYHICCTBIIACTCA IMPEIIOAABATCIEM B IMPOLECCE MPOBEACHUA MPAKTUYCCKHUX SaHHTHfI,
TCCTUPOBAHMU, a4 TAKIKC BBIIIOJIHCHUS O6y‘-IaIOH_II/IMI/ICSI HHAWBUAYAJIbHBIX 3aﬂaHHﬁ, IIPOCKTOB, HCCHCHOBaHHﬁ.

- CaMOCTOATENbHO  (QOPMYIUPOBATH
[paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYNICCTBCHHBIA MPHU3HAK WU OCHOBAaHUS JUIsl CpPaBHEHUS,
KiaccupuKaluyd U 0000IIeHNUS;

- ONpeneysaTh IeNId  JeATCIBHOCTH,
ITOCTUIKCHHS;

- BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B pACCMATPUBAEMBIX SBIICHUSX;

- BHOCHUTb KOPPEKTHBBI B JEATEIHHOCTh, OIICHMBATh COOTBETCTBHUE PE3YJIHTATOB
[1eJIsIM, OTIICHUBATh PUCKU TIOCIICICTBHIA JIESTCIILHOCTH,

- pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOo0IieM

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BIIAJIETh HAaBBIKAMHU Y4E€OHO-MCCIIEIOBATENLCKON U TPOSKTHOU IeSTeNbHOCTH,
HABBIKAMU pa3perieHus MpooieM;

- BBIBJIATH MPUYUHHO-CIEACTBEHHBIE CBSI3M M aKTyalM3WpOBaTh 3a/ady,
BBIBUTATh THUIIOTE3Y €€ PEIICHUs, HaXOAUTh apryMEHTBI JUIsl JIOKAa3aTeIbCTBA CBOMX

U aKTyaJlu3upoBaTb  MpodiIemy,

3a/laBaTh MapaMeTpbl U KPUTEPUH MX

YTBEPKICHUH, 33/1aBaTh MMapaMeTPbl U KPUTEPUH PELICHMUS;

Pe3yabTarsl 00yyeHus Oo61mme JInuHocTHbIE | DOPMBI U METOAbI KOHTPOJISI
(TMYHOCTHBIE, IPeIMETHbIE, MeTallpeIMeTHbIE) KOMIIETEHIIUH | Pe3yJIbTAThI U OLIEHKH pPe3yJibTaTOB
NMPOrpaMMbl o0y4eHust
BOCIIUTAHMS
JINYHOCTHBbIE

JI1. B yactu TpyAO0BOTO BOCIIUTAHUS: OK 01 JIP 6 OIIEHKAa TMCbMEHHBIX M

- TOTOBHOCTb K TPY/y, OCO3HAHHE [IEHHOCTHU MacTepCTBa, TPY10J1t00ue; JIP8  |yCTHBIX OTBETOB;

- TOTOBHOCTb K aKTHMBHOW JESATEIbHOCTH TEXHOJOTHMYECKOM W COLUMAJIbHOU JIP 9-15 | TectupoBanue;
HAMPaBIEHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATh M CAMOCTOSITEIBHO OLIGHKAa 3alllUThl TMPOEKTA
BBITIOJIHATH TaKYIO JACSITEIHHOCTD; (KOMITBIOTEPHOM TTPE3EHTAIINN;

- HHTEpeC K pa3Iu4HbIM cepam npodheCcCHOHATLHOM NesTEIbHOCTH, OIICHKA pE3yIbTaTOB

JI2. OBnagenve yHUBEpCAIbHBIMHU YYEOHBIMU [TO3HABATEIILHBIMU JICHCTBUSIMHU: BBITIOJIHEHUSI  MPAKTHUYECKHUX

a) 6a30BBIC JIOTUYECKHE ICHCTBUS: OK 07 pador
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- QHAJIM3UPOBATH IOJYYCHHBIC B XOJI€ PELICHUS 3a]a4M pe3yJIbTaTbl, KPUTUUYECKU
OLICHUBATb UX JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBHSX;

- yYMETb IIEPEHOCUTh 3HAHMSI B IIO3HABATEJIbHYIO U IPAKTHUYECKYK 00JacTu
PKU3HEIEATEIIBHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTei;

- BBIIBUI'aTb HOBBIC UJIEH, IIPEJIaraTb OPUTMHAIBHBIC IIOAXOAbI U PELICHUS;

- ciocoOHOCTh MX UCIOJIb30BAaHUS B IO3HABATEIBHON M COLIMAIbHOM MPAKTHUKE

- BJIQJICTh HABBIKAMU IMOJYYEeHHUS WH(POpMAIMKH W3 HUCTOYHHUKOB Pa3HBIX THUIIOB,
CAMOCTOSITEJIBHO ~ OCYIIECTBIIATH  IMOMCK,  aHalW3,  CHCTEMATH3allHi0 U
MHTEePIPETAIMI0 HHPOPMAIIUN PA3TMYHBIX BUIOB U ()OPM MPEIICTABICHHS,

- CO3/1aBaTh TEKCThI B Pa3IM4YHbIX (hopMaTax ¢ yueToM HazHaueHUs UH(OpMaLUU U
[[EJICBOM  ayJUTOpUHU, BHIOMpas ONTUMAIBHYIO (QOpPMY MPEICTABICHUS U
BI/I3yaJ'II/I3aIII/II/I;

- OIICHMBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh HWH(OPMAILIUU, €€ COOTBETCTBUEC
HpaBOBBIM nu MOpaﬂBHO-BTH‘IeCKI/IM HOpMaM;

- UCTOJIB30BaTh CPEACTBA MHPOPMAIMOHHBIX ¥ KOMMYHHKAIIHOHHBIX TEXHOJIOTHIMA
B peHIeHI/II/I KOTHUTHBHBIX, KOMMYHI/IKaTI/IBHI)IX nu OpFaHI/I3aHI/IOHHI)IX 3agady cC
coONto/IcHHeM TpeOOBaHMN JPrOHOMHKH, TEXHHKH OC30MACHOCTH, THUTHEHBI,
PECYpCOCOEPEKEHHsI, TPABOBBIX M ATHYECKUX HOPM, HOPM HWHOOPMAITMOHHOU
0C30IMacCHOCTH;

- BJIQJIETh HAaBbIKAMU PACIIO3HABAHUS U 3aUTHl HHPOpMAIH, HHHOPMALIMOHHON
0C30IMaCHOCTH JTUYHOCTH;

- TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH M CAaMOOTIPE/IEIICHHUIO;

-OBJIaJICHUC HABbIKAMH yLIC6H0-I/ICCHCI[OB&TCHLCKOﬁ, HpOCKTHOﬁ U COIMAILHOM

JI3. B o6macT IEHHOCTH HAYYHOTO ITO3HAHUS: OK 01

- c(hOpMHUPOBAHHOCTHL MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY OK 02
YPOBHIO pa3BUTHsI HAyKH U OOIIECTBEHHOH MPaKTHUKH, OCHOBAHHOTO HA JUAJIOre OK 04
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAaHUE S3BIKOBOM U YHUTATENBCKOM KYIbTYpbl KaK CpEICTBa
B3aUMOJICHCTBUS MEXKY JIIOJIbMH U IO3HAHKS MUDPA;

- OCO3HAaHHME IIEHHOCTHM HAYYHOH JIeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISAThH
MIPOCKTHYIO U UCCJIEIOBATEIBCKYIO JIEATEIbHOCTh MHIUBUIYAJIbHO U B TPYIINE;

JI4. OBnanenue yHUBEpPCAIbHBIMU Y4€OHBIMU [T03HABATEILHBIMU JICHCTBUSIMU: OK 01

B) paboTa ¢ nHpOpManueii: OK 05

JIP 6
JIP 8
JIP 9-15

JIP 3
JIP 9-15

JIP 6
JIP 8
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eI TeIbHOCTH;

JI5. OBnanenue yHUBEpPCaIbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSAMM: OK 04

0) COBMECTHasl IeITCIIbHOCTD: OK 07

- NOHMMAaThb W HCHOJb30BATh MPEUMYIIECTBA KOMAHJIHOM W WHAUBUIYAIBHON
paboTHI;

- IPUHUMATh IL€JIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTHUKEHUIO: COCTaBJISITh IUIAH JICHMCTBHIA,
pacnpenenartb pojdd C Y4eTOM MHEHUH YYaCTHUKOB OOCYXAaTh pPe3yJbTaThl
COBMECTHOI paboThI;

- KOOPJMHUPOBAThH U BBIMOJIHATH PabOTy B YCIOBUSX PEATbHOT0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYLIECTBJISITh IO3UTUBHOE CTPATETMYECKOE I[OBEJEHUE B Pa3JIMYHBIX
CUTYaIUSIX, IPOSIBJIATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM

JI6.0OBnaieHne yHUBEPCAIbHBIMU PETYIATUBHBIMU JICHCTBUSIMMU: OK 04

I') IPUHATHE ce0sl U IPYTUX JIIOACH:

- NPUHUMATh MOTHBBI U apryMEHThl APYIMX JIOJAEH MpU aHAIM3€ pPEe3yJIbTaTOB
e TeIbHOCTH;

- IPU3HABATh CBOE MPABO U MPaBO APYTUX JIIOAEH HA OLUINOKH;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MHP C TTO3UIIMU JPYTOro YeJIOBEKa;

JI7. B 001acTu H5KOIOTHYECKOTO BOCTIUTAHUS: OK 04

- c(OopMHpPOBAaHHOCTh  DKOJIOTUYECKOW  KYNbTYpbl, TIOHUMAHUE BIUSHUSA
COLIMAJIBHO-DKOHOMUYECKUX IPOLECCOB HA COCTOSHHME IMPUPOJHOM M COLMAIBHOMN
Cpezbl, 0CO3HAaHUE INI00ATBHOI0 XapaKTepa IKOJIOrMUECKUX IPoOIeM;

- IUIAHUPOBAHUE U OCYLICCTBICHHUE NECUCTBUH B OKPYXKAIOIIEH Cpele Ha OCHOBE
3HAHUS LEJNEeW YCTOMYUBOIO pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATHUE IEHCTBUM, IPUHOCSIIMX BPEJ OKPYXKAIOLIEH CPEaE;

- yYMEHHME TPOTHO3UPOBATH HEOJATONPUSITHBIE HKOJIOIMYECKHUE TOCIEICTBUS
[IpEANPUHUMAEMBIX JEHCTBUMN, IPENOTBpALIATh UX;

- pacUIMpEHME OIBITA AESITEIBHOCTH SKOJIOTUYECKON HAIIPaBIEHHOCTH;

- OBJIaJICHHE HABBIKAMU Y4€OHO-MCCIIEJOBATEIbCKOM, MPOEKTHOW M COLMAIBbHON
NEesATEIbHOCTH;

JIP 3

JIP 3

JP 7
JIP 8

MeranpeamMeTrHble

24




MI1. Bnamerb CHCTEMOM  XMMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraroIINe MOHATUS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsk 000J104YKa
aroma, s-, p-, d-3JEKTPOHHBIC OPOMUTAIUM ATOMOB, MOH, MOJIEKYJa, BaJICHTHOCTb,
DIIEKTPOOTPHULIATEILHOCTD, CTEIIEHb OKUACICHMSI, XMMUYECKas CBA3b, MOJIb, MOJIIpHAs
Macca, MOJISIPHBIN 00beM, YriIepoIHbIi CKeJeT, (PyHKIMOHAIbHAS IPYIIa, pajnKal,
M30MEPHsL, U30MEPBI, TOMOJIOTUYECKUH PsIZl, TOMOJIOTH, YIJIEBOJOPOBI, KUCIOPOA- U
Q30TCOJEpKAILINE COEAUHEHMs, OMOJIOIMYEeCKM AaKTUBHbIE BenlecTBa (YIJIEBOJBI,
KUpBI, OEJIKH), MOHOMEp, IOJIMMEpP, CTPYKTYpHOE 3BEHO, BBHICOKOMOJIEKYIISIPHBIE
COCIUHEHMS, KpUCTANIMYEeCKass  pelIeTKa, THUMbl XUMHUYECKUX  peakuui
(OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE, 3K30-U 3HIOTEPMUYECKUE, PEAKIIMM MOHHOTO
Oo0OMEHa),  pacTBOp,  OJNEKTPOJHUTHI,  HEIJICKTPOIUTHI,  AJIEKTPOIUTUYECKAs
nuccoluanys, OKUCIHTENb, BOCCTAHOBUTENb, CKOPOCTb XWUMHUYECKOW pEaklUH,
XMMHUYECKOE DPABHOBECHUE), TECOPUU U 3aKOHbI (TEOPUS XUMHYECKOIO CTPOEHUs
opranvueckux  BemectB  A.M. byrnepoBa, Teopus  DIEKTPOJIUTHYECKOH
nucconuanuu, nepuoanyeckuid 3akoH J[M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XUMHH, (PAKTOIOTUYECKHE
CBEJCHMUS O CBOICTBaX, COCTaBe, IOJy4YE€HUUM U OE€30MaCHOM HCIOJIb30BaHUY
BaXHEUIIINX HEOPTaHWYECKUX M OPraHUYECKHUX BEIIECTB B OBITY M MPAKTHYECKOH
NESITEIIBHOCTH YEJIOBEKA;

OK 05

Ha3BaHWsA BAXHEWIIUX BEHICCTB (OTWJIEH, AalleTWUJIEH, IJIHMIEpUH, (EHOJI,
(dbopManbaerua, YKCYCHash KHUCJIOTa, TIWIWH, YrapHbIA Tras, YIJIEKUCIbIH Tas,
aMMHUaK, TallleHas W3BeCTh, HETallleHas W3BECTh, IMUTHEBAas cola W JPYTHX),
COCTaBIATh (OPMYIbl HEOPTaHMYECKUX M OPTaHMYECKUX BEIIECTB, YpPaBHEHHsI
XUMHUYECKUX peakKIuii, OOBACHATHh WX CMBICT; TIOATBEPKAATh XapaKTEPHbBIS
XMMHYECKHAE CBOMCTBA BEILIECTB COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMU U 3aIlHUCAMMU

YPABHEHUH XUMHUYECKHUX PEAKLINN;

M?2. yMmeTb BBIABIATH XapaKTE€pHbIE NPHU3HAKM M B3aUMOCBS3b H3YYEHHBIX OK 01
[MOHSATUN, NPHUMEHATh COOTBETCTBYIOLIME IIOHATHS IIPU OINHUCAHUHA CTPOCHUS U OK 02
CBOMCTB HEOPraHMUYECKUX U OPraHMUYECKUX BEILECTB M UX MPEBPALIEHUI; BBIABIATh
B3alMOCBSA3b XHMHUYECKMX 3HAHUN C TOHATUAMU U TPEACTABICHUSMHU JPYTHX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

M3. yMmMeTh  UCHOJB30BaTh  HAUMEHOBAHMUS  XUMHUYECKUX  COCIUHEHUU OK 02
MEXIYHApOAHOIO COI03a TEOPETHUYECKONM M TNPUKIAJAHON XMMHUU U TPUBHAJIbHBIC OK 05

JIP 6
JIP 8

JIP 6
JIP 8

- TECTUPOBAHHUE;

- OIEHKAa  pPE3yJIbTAaTOB
BBIMIOJIHEHUSI ~ MPAKTHYECKUX
paboT;
- OICHKa IHCHMEHHBIX WU
[YCTHBIX OTBETOB;

- OIEHKAa 3aIIUTHI TPOEKTA
(KOMIIBIOTEPHOW TPE3eHTANN
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M4. - yMmeTpb yCTaHaBIMBATh IPUHAJIEKHOCTb M3YyYEHHBIX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB K ONPEAETICHHbIM KjaccaM M TpyINaM COEIUHEHUH,
XapaKTepu30BaTh MX COCTaB U BaXXHEHIIME CBOICTBA; OINPEAEIATh BUIbI
XUMHUYECKUX CBs3el (KOBaJIeHTHAas, MOHHAs, METaJUIM4ecKas, BOJOPOJHAs), THUIIb
KPUCTANIMYECKUX PEIIECTOK BEHIECTB; KIACCU(UIIMPOBATh XMMUYECKHE PEAKIIUY;

OK 02

MS5.  chopmupoBaTh  NpeACTaBIEHUSA: O  XUMHYECKOH  COCTaBIISIOIICH
ECTECTBEHHOHAYYHOW KAPTUHBI MUPA, POJIM XUMHUH B MO3HAHUU SIBIICHUU TIPUPO/IBI,
B (QOpMHUPOBAaHUU MBIIUICHUS M KYyJIbTYphl JUYHOCTH, €€ (PYHKIHMOHAIbHON
FPaMOTHOCTH, HEOOXOJAUMOM JJIsi peUIeHUs MPAKTHYECKUX 3a7ad U IKOJIOTUYECKU
000CHOBAHHOT'O OTHOIIEHUS] K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpelie;

OK 7

M6. yMeTh TpPOBOIHWTH pacyeTbl MO XMMHYECKHM (opMynaM ¥ ypaBHEHUSM
XUMHUYECKUX pPeaKklil ¢ UCIOIb30BaHUEM (PU3MUECKUX BEIWYMH, XapaKTEPU3YIOLINX
BELIECTBA C KOJMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE YCJIOBHUS)
ra3oB, KOJMYECTBA BEIIECTBA; UCIOJIb30BaTh CHCTEMHbIC XMMHUYECKHE 3HAHMS s
IMPUHATHA peIHeHI/Iﬁ B KOHKPCTHBIX JKH3HCHHBIX CHUTyallUAX, CBA3AHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

OK 01
OK 02

M?7. yMeTh IUIaHUPOBATH U BBIMIOJIHATH XUMUYECKUIN SKCIIEPUMEHT (IIpEeBpallCHUS
OpraHMYECKUX BELIECTB IPU HArPEBaHMM, IOJIyYEHHUE STUIIEHA U HM3YyYEHUE €ro
CBOMCTB, Kau€CTBEHHBbIE PEAKLIMHU HA albJETHUJbI, KpaxMall, YKCYCHYIO KHUCIOTY;
neHartypauus O€lIKOB NpHU HarpeBaHWM, LBETHBIE peaKUUU OEJIKOB; MPOBOJIUTH
[PEaKIMM MOHHOTO OOMEHa, ONpEeNATh Cpelly BOJHBIX pacTBOPOB, KaueCTBEHHBIE
peakuuu Ha cyiabdar-, kapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMUS; pelaTh
DKCIIEpUMEHTaNbHble 3amaud 1o TemaMm "Meramiel" u  "Hemeramnel") B
COOTBETCTBHUH C IIPaBUJIAMU TEXHUKH OE€30MAaCHOCTH MPU OOpAIIEHNUHU C BEIECTBAMU
U J1a00paTOpHBIM O00OpYIOBaHHWEM; NPEACTABIATh pPe3yabTaThl XUMHUYECKOTO
PKCIIEpUMEHTa B (OpMe 3alucu YpPaBHEHHMH COOTBETCTBYIOIIMX peakUuid M
(opMyIMPOBAThH BHIBO/IBI HA OCHOBE ITHX PE3YJIbTATOB;

OK 01
OK 05

MS. ymeTh aHaIM3UPOBaTh XUMHUUYECKYIO MH(OPMAIUIO, MOJIy4aeMyI0 U3 pa3HbIX
MCTOYHUKOB (CpesICTB MaccoBOM MH(popmaluu, cetb UHTepHeT U Apyrue);

OK 01
OK 02

MO. BJIaACTb OCHOBHBIMH MCTOAAMU HAYYHOI'O IMO3HAHUWA BCIICCTB U XUMHUYCCKUX

SIBJICHUH (HaOJI0IeHNe, U3MEPEHNE, IKCTIEPUMEHT, MOJICIIUPOBAHNE);

OK 03
OK 06

JIP 6
JIP 8

JP 7

JP 6
JIP 8

JIP 6
JIP 8
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MI10. cdopMupoBarh MpEACTABICHUS: O XHUMHYECKOH  COCTaBIISIOICH
ECTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XMMUU B TIO3HAHUM SIBIICHUI MPUPOIHI,
B (OpPMUPOBAaHMM MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€ ()YHKIIMOHAJIHLHOU
FPaMOTHOCTH, HEOOXOAUMOI NJIsi pelIeHUs] MPaKTHUYECKUX 3a7ad U IKOJIOTUYECKU
00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U IPUPOTHON CPEAE;

OK 06

MI11. ymerb cobimroaTh MpaBHiia SKOJIOTHMUYECKU 11e71eco00pa3Horo MoBEACHUS B
OBITYy W TPYIAOBOH JEATEIHHOCTH B IEJISAX COXPAHEHHUS CBOETO 3/I0pPOBbS U
OKPY’KarOIIEed MPUPOJHON Cpelbl; YUYUTHIBATh ONACHOCTb BO3JIEHCTBHS HA YKUBbIE
OpraHu3Mbl ONPENIECTICHHBIX BEIECTB, MOHUMAas CMBICI IOKa3aTess IpeaeibHON
ONYCTUMOM KOHLEHTpaluu

OK 01
OK 02

JP 7

IIpenmerHbie

IT1. chopmupoBaHHOCTH MPENCTaBICHHUI: O XMMHYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XMMUU B TIO3HAHUM SIBJICHUI NPUPOIBHI,
B (QOpMHUPOBAaHUU MBIIUICHUS € KYyJAbTYphl JUYHOCTH, €€ (PYHKIHMOHAIbHON
rPaMOTHOCTH, HEOOXOAMMOMN MJIsl pelIeHUs] MPAaKTHUUECKUX 3aad U HKOJIOTMUYECKU
000CHOBAHHOT'O OTHOIIECHUS] K CBOEMY 3/I0POBBIO U MPUPOJTHOU CPEIE;

OK 05
OK 07

[12. BnageHwme cCuUCTEMOM  XUMHYECKUX 3HAHWHM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATral0IINE TOHIATHS (XMMUYECKUH JIEMEHT, aTOM, JICKTPOHHAs 000JI0UKA
aTroma, s-, pP-, d-3JIeKTpOHHBIE OpPOWTANM ATOMOB, HOH, MOJIEKYJIa, BaJ€HTHOCTD,
PIEKTPOOTPHUIATENBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKas CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJIIpHBIA 00bEM, YIIIepOJHbIN CKelleT, (PyHKUIHOHAIbHAs TPYIIa, pajnuKal,
M30MepHs, U30MEPHI, TOMOJIOTHYECKUI P, TOMOJIOTH, YIJIEBOIOPOIbl, KUCIOPOA- U
Q30TCOJICpXKAIINE COEAMHEHHUs, OMOJOTUYECKH aKTHBHBIC BellecTBa (yriaeBOMIbI,
PKUPBI, O€IKH), MOHOMED, IMOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHBIC
COCIMHEHMS, KPUCTA/UIMYECKasl  pelIeTKa, THUIBl  XUMHYECKUX  PEaKIuH
(OKHCIUTENBHO-BOCCTAHOBUTENBHBIE, K30~ U SHAOTEPMUUYECKHE, PEAKIIMK HOHHOIO
oOMEHa),  pacTBOpP,  DJEKTPOJMTHI,  HEIIEKTPOJUTHI,  DIECKTPOJIUTHUECKAS]
UCCOIMAIMsA, OKHCIHUTEIb, BOCCTAHOBHUTENb, CKOPOCTh XMMHYECKOM peaklnH,
XUMHUYECKOE PaBHOBECHE), TEOPHUH W 3aKOHBI (TEOPHS XUMHUYECKOTO CTPOCHUS
opranuyeckux  BemiectTB  A.M. bByrnepoBa, Teopus  3IEKTPOJIUTUYECKOU
nuccounanuu, nepuonnueckuid 3akoH J[.M. MengeneeBa, 3akoH COXpaHEHHUs]
Macchl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHHA SI3BIK XUMHH, (HAKTOIOTHUECKUE
CBEJIEHHWsST O CBOWCTBAaX, COCTaBe, IMOJYyYEeHWH UM O€30MMacCHOM HCIOJIb30BAHUHU

BaKHEHMIITHX HCOPIraHWYCCKUX W OPraHUYCCKHX BCIICCTB B 6BITy )41 HpaKTquCKOﬁ

OK 01
OK 02

JP 6
JIP 8

JIP 6
JIP 8

JIP 6
JIP 8

- OLIEHKa IHCbMEHHBIX W
YCTHBIX OTBCTOB;,

- OIIGHKA BBICTYIUICHUH C
COOOIICHUSAMH, JOKJIaTaMU;

- OIEHKAa  pPE3yJIbTAaTOB
CaMOCTOSITENIbHON paboThl €O
CMU;

- TECTUPOBaHUE
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JCATCIIBHOCTH YCJIOBCKA,

I13. chopMUPOBAHHOCTH YMEHHI BBISBIATH XapaKTepHble MPU3HAKU H
B3aUMOCBSI3b W3YUYEHHBIX MOHSTHM, MPUMEHSITh COOTBETCTBYIOIIUE MOHSATUS IMPHU
OMMCAaHUU CTPOCHHUS M CBOWCTB HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB U HUX
[pPEBpAIICHUI; BBIABISITH B3aUMOCBA3b XHUMHUYECKHX 3HAHUM C TOHATUAMH U
[pe/ICTaBICHUSIMU IPYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;

OK 01
OK 02

[14. chopMuUpPOBaHHOCTh YMEHUU HCIOIH30BATh HAUMEHOBAHUS XUMHUYCCKUX
COCAMHEHHUI MEXIyHApOJHOTO COH3a TEOPETUYECKOW U MPUKIATHON XUMHUU U
TPUBUAJIHBIC HA3BaHUSI BAXXHEWUIIUX BEIIECTB (ITWJIEH, AalleTWICH, TJIUIEPHH,
(benon, Gpopmanbaerua, yKCycHas KUCIOTa, MIUIKH, YTapHbIHA Ta3, YIIIEKUCIbIHN ras,
aMMUaK, TallleHas W3BECTh, HETralleHas W3BECTh, IUTbEBAas coAa W JPYTHX),
COCTaBJIATh (POPMYJbl HEOPTraHMYECKUX M OPraHMYECKUX BEIIECTB, YpaBHEHH:]
XUMHYCCKUX PEAKIUH, OOBSICHATH WX CMBICH;, MOJITBEPKIATh XapaKTePHBIC
XUMUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMU U 3alUCAMHU
YPAaBHEHUI XMMHUYECKUX PEAKIIUN;

OK 02

I15. chopmMupoBaHHOCTH YMEHUN YCTAaHABIMBATH MPUHAMICIKHOCTh HU3YYCHHBIX
HEOPraHWYECKUX U OPraHMYECKHUX BEIIECTB K OINPENEICHHBIM KJIacCcaM U Ipymiam
COCAMHEHMM, XapaKTepu30BaThb MX COCTAB M BaKHEHIIIME CBOMCTBA; OIPEIECATH
BHUJIbI XMUMUYECKHX CBsI3€H (KOBaJieHTHAs, MOHHAs, METa/NInYecKasi, BOJOPOIHAs),
TUTBI KPUCTAITMYECKUX PEHIETOK BEIIECTB; KIacCHU(PHUIIMPOBATh XUMHYECKHE

CaKIUH;

OK 01
OK 04

[16. B1aeHre OCHOBHBIMU METO/IAMH HAYYHOT'O NTO3HAHHUS BEIIECTB U XUMHUUECKHX
sIBJICHHUH (HAaOJII0/IeHHEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE);

OK 02
OK 04

I17. chopMupoBaHHOCTH YMEHHI MPOBOJAUTH pacueThl 0 XUMUYECKUM (hopMysiam
1 ypaBHEHUSM XMMMUYECKHUX PEaKIHUHi C UCIOJIb30BaHUEM (PU3NYECKUX BEIUUMH,
XapaKTepU3YIOIUX BEIIeCTBA C KOJUYECTBEHHOH CTOPOHBI: Macchl, 00beMa
(HOpMasbHBIC YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HMCIOJIb30BAaTh CHCTEMHBIC
XUMUYECKHE 3HAHWS JJI TPUHATHS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BELIECTBAMH U UX PUMEHEHHEM;

OK 01
OK 04
OK 05

I18. cdopmMupoBaHHOCTH yYMEHUW TMJIAHUPOBATH U BBITIONHATH XUMHUYECKHH
PKCTICPUMEHT (TPEBpAIEHUsI OPTaHUYECKUX BEIIECTB NP HArpeBaHHHM, IMOTyYEHUE
STUJIEHA U U3yYEHHE €r0 CBOMCTB, KAUYECTBEHHBIE PEAKLIMM Ha ajlbJETU/Ibl, Kpaxmall,
YKCYCHYIO KHCJIOTY, JIEHATyparusi OCJIKOB TPH HAarpeBaHWU, IBETHBIC PEAKIIUU

6CJ'IKOB; IMPOBOAWTL pPCAKIMUHU HMOHHOI'O O6MCHa, ONPCACIATE CpCAy BOJHBIX]

OK 01
OK 04

JIP 6
JIP 8

JP 6
JIP 8

JIP 6
JIP 8

JP 6
JIP 8

- OlEHKa IHCHBMEHHBIX H
YCTHI)IX OTBETOB,

- OLIGHKAa BBICTYIUIGHUH ¢
COOOIIEHUSAMH, JOKJIaTaMHu;

- OIEHKa  pe3ylbTaTOB
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[PaCTBOPOB, KaUECTBEHHBIC PEaKIMK Ha Cylb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA|
KaTUOH aMMOHUSI; pelllaTh SKCIEPUMEHTalbHbIE 3ajauu mo Temam "Metamibl" u
"Hemeramnsl") B COOTBETCTBHHM C TMpaBWJIAMH TEXHUKH O€30IacCHOCTH TIpH
oOpaleHuu ¢ BEIIECTBAMH W JIA0OPATOPHBIM OOOPYIOBAHHMEM; IPEICTABIAThH
PE3yNbTaThl  XMMHYECKOTO OJKCIepuMeHTa B (opMe 3amucu  ypaBHCHHA
COOTBETCTBYIOIIMX peakuuid U (GopMyaupoBaTh BBIBOIABI Ha OCHOBE OTHX
€3yJIbTaTOB;

I19. chopmMupoBaHHOCTH yMEHHUS AaHATU3UPOBATh XHUMHUYECKYIO HH(OpPMAIUIO,
[OJIy9aeMyI0 W3 pa3HBIX HCTOYHUKOB (CpPEICTB MaccoBOW WHGOpPMAIUH, CETh
MHTepHeT u Apyrue);

OK 01

I110. chopMHPOBAaHHOCTHL yMEHHH  COOJIFOJIaTh  MPaBWIA  JKOJOTHYCCKH
[1e71eco00pa3HOro TMOBEACHUS B OBITY W TPYJOBOW JIEATENBHOCTH B IIEJIAX
COXpPAHEHHUsI CBOETO 3JI0POBbSl U OKPYKAKOLIEH NPUPOJHOM Cpenbl; Y4YUTHIBATH
OMAacCHOCTb BO3JECHUCTBUSI HA KUBBIE OPraHU3MBbl OINPECICHHBIX BEIIECTB, TOHUMAS]
CMBICJI TOKA3aTes MPEICTbHON TIOIYCTUMOW KOHUECHTPALINH;

OK 02

I111. JJIA o6yqafomnxc;1 C OI'pPpaHUYCHHBIMHK BO3MOKHOCTSAMHU  310POBbA:
C(i)OpMI/IpOBaHHOCTI) YMCHHA [IPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOJaX
IIO3HaHMA BCIICCTB U XUMHNUYCCKHUX HBJIeHI/Iﬁ;

OK 04

JIP 6
JIP 8

JIP 6
JIP 8

JIP 3

[112. nnst cnenbIx U cinaboBUAAIIMX OOydaroumxcs: cOpPMUPOBAHHOCTh YMEHHUS
MCTIOJIb30BaTh PeIbepHO TOUEUHYIO cucteMmy oOo3HaueHuit JI. bpaiins mis 3anmcu

XUMUYECKUX HOPMYII.

JIP 3

CaMOCTOSITENIbHOW paboThl €O
CMU;
- TECTUPOBAHUE
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