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NOACHUTEJIbBHAS 3AIINCKA
[Tporpamma o00mIe00Opa3oBaTEIbHON y4eOHON IUCHUIUIMHBI XUMHUsS [peIHa3HAaueHa s
n3ydenuss xuMuu B Gunmmane I'BIIOY PX «YepHOTOPCKHT TOPHO-CTPOUTEIHHBIN TEXHUKYM», PEATN3YIOIEM
o0pa3oBaTejbHYI0 MPOTPAMMY CpEIHEro oOmero o0pa3oBaHWsT B TpeAeiax OCBOSHHS OCHOBHOWM
oOpaszoBarenbHoi mporpammbl  CIIO Ha ©0aze ocHOBHOro oOmiero o0Opa3oBaHHs TP HOATOTOBKE
KBATN()UINPOBAHHBIX PAO0UNX U CITyKAIIUX.

[IporpamMma paspaboTana Ha OcHOBe  npukaza MuHnpocBemenusi Poccuiickoii ®enepaunn  oT
23.11.2022 Ne 1014 «O6 ytBepxaeHnu QeneparbHO 00pa30BaTEIBHON MPOTPAMMBI  CPETHETO OOIIero
oOpaszoBanus» (3apeructpupoBaHo B Muntocte Poccum 22.12.2022 Ne 71763), B COOTBETCTBUM C
PexomeHpanmsiMu 1O MOJMYYEHHUIO CpedHero olmiero oOpa3oBaHMs B Ipenenax OCBOCHHUS 00pa3oBaTeiIbHOM
IPOrpaMMbl  CPEAHEro mnpodeccuoHaIbHOrO obOpa3oBaHus (muceMo — JlemaprameHTa TIoOCyIapCTBEHHOM
nonuTuKd B chepe  cpegHero mpodeccCHOHaIBHOrO o0pa3oBaHUs H MpodeccHoHaTbHOTO O0y4YeHHsT OT
01.03.2023 Ne 05-592), B coorBerctBun c¢®I'OC cpemgHero oOmero oOpa3oBaHHA, MPENBIBISEMBIX K
CTPYKTYpE, COICPXAHHMIO M pPE3yJbTaTaM OCBOCHHUS YYeOHOW IUCIMIUIMHBI MaTeMaTHKa (C M3MCHCHUSMH,
npuka3 Munnpocsemenus Poccuiickoit @eaeparuu ot 12.08.2022 r. Ne 732 «O BHeceHHWU HW3MEHEHUIl B
(henepanbHBI TOCYIapPCTBEHHBIH 00pa30BaTENbHBIN CTAHIAPT CPEAHETO OOIIEro 00pa30BaHus, YTBEPKIACHHBIH
npukazoM MuHncTepcTBa oOpa3oBaHuss W Hayku Poccuiickoir @enepamum ot 17 wmas 2012 1. Ne
413"(3apeructpupoBas 12.09.2022 Ne 70034).

[Tpr m3ydeHun y4eOHOTO mpeaMera «XHUMHUsS» Ha 0a30BOM ypOBHE TakKe, KaK Ha ypPOBHE
OCHOBHOTO W cpenHero ooOmiero oOpa3zoBanusi (Ha 0a30BOM YPOBHE), 3ajlayeii MEPBOCTEIICHHOU
3HAYUMOCTH SIBJSIETCS (OPMHUPOBAHHE OCHOB HAyKH XUMHUU KaKk OOJIAaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKON JCATEIHHOCTH YEJOBEKa M OJHOTO W3 KOMIIOHEHTOB MHPOBOM
KyJabTypbl. PemieHue 5ToW 3amaum Ha 0a30BOM ypOBHE H3Yy4YEHHUs TMpeAMeTa TMpeJroiaraet
peanu3anuio TaKuX LeJeu, Kak:

+  @opMUpOBaHUE MPEJCTABICHUA O MaTEpPUAIbHOM €JIMHCTBE MHPA, 3aKOHOMEPHOCTSIX M
MMO3HABAEMOCTH SBJICHHI MPUPOJIbI, O MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HAYKH €€ Beaylleu
poniu B 00ECTIIeUeHNH YCTOMYMB OTO PA3BUTHS YEIIOBEUYECTBA (B PEIICHUU MPOOIEM IKOIOTUYECKOMH,
SHEPTeTUYECKONW M MHUIICBOM 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3/IaHUM HOBBIX MaTE€pPHAJIOB
HOBBIX UICTOYHUKOB DHEPruH, B  OOECIEUEHWH PAlUOHAIBHOTO  MPHUPOJIONOJIB30BaHUS, B
(GbopMUPOBaHMM MHUPOBO33PEHUST U OOIIeH KyIbTypbl 4YeNOBEeKa, a TaK K€ JKOJIOTUYECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U MIPUPOIHOM cpejie;

*  OCBOCHHME CHCTEMbl 3HAHUW, JIEKAIIUX B OCHOBE XMMHYECKOM COCTaBIISIIOLIEH
€CTECTBEHHO-HAyYHON KapTUHBI MHpa: (PyHIaMEHTATbHBIX MOHATHH, 3aKOHOB U TEOPUH XWUMUH,
COBPEMEHHBIX MPEACTABICHUI O CTPOCHHM BEIIECTBA HA PAa3HBIX YPOBHSIX —aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HaJ MOJEKYJISIPHOM, O TE€PMOJMHAMHYECKUX M KUHETHUYECKUX 3aKOHOMEPHOCTAX
MPOTEKAHUS XUMUYECKUX pPEaKluid, O XHWMHUYECKOM paBHOBECHH, pacTBOpax M JIUCIEPCHBIX
cucTeMax, 00 oOIMX HAYYHBIX MPUHITUIIAX XUMHYECKOTO MPOU3BO/ICTBA;

+  (¢opmupoBaHue y 00y4YaIONINXCs OCO3HAHHOTO MMOHMMAaHHs BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHHWHA Al OOBSICHEHUS KIIOYEBBIX HACH W MpoOJeM COBPEMEHHOW XWUMHUH, IS
O0OBSCHEHHS W MPOTHO3UPOBAHMUS SIBICHUM, MMEIONTUX €CTECTBEHHO-HAYUYHYIO MPUPOJIY; TPAMOTHOTO
pereHus mpoosieM, CBSI3aHHBIX C XUMHEH, MPOTHO3UPOBAHUS, aHAM3a M OICHKHA C TO3UIUI
IKOJIOTHUECKON O€30MacHOCTH TMOCIEACTBUN OBITOBOM U MPOU3BOJICTBEHHOW JAESITENHHOCTU
YeN0BEKa, CBA3aHHON C XUMUYECKUM IMPOU3BOJICTBOM, HCIIOJIH30BAHUEM U TIEPEepabOTKOM BEIIECTB;

* yrnyOjneHue TpeACTaBICHUH O HAyYHBIX METOoJaX II03HaHUs, HEOOXOJUMBIX s
MPUOOPETEHUsI YMEHUN OPUEHTUPOBATHCS B MUpPE BEIIECTB U OOBSCHEHUS XMMHMUYECKUX SIBICHUH,
HMMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKOMN AESITEIILHOCTH U MOBCETHEBHON KU3HH.



B mnane peanuzanuy nepBooyYepeHbIX BOCIUTATENbHBIX U Pa3BUBAIOIINX (DYHKIUH 11€IOCTHOMN
CHCTEMBI CpeHEro o011ero 00pa3oBaHus MPU U3YUCHUH TpeaMeTa « XUMHUSD)

Ha 6a30BOM ypoBHE 0COOYIO aKTyaJlbHOCTh MPUOOPETAIOT TAKUE LEIH 3a/1a4H, KaK:

*  BOCHUTaHUE YOEKJIEHHOCTH B MO3HABAEMOCTH SIBJICHUI MPHUPObI, YBAXKEHUU K MPOIIECCY
TBOpPUYECTBAa B O0JIACTU TEOPETHUECKUX M TMPHUKIAJHBIX HCCIEIOBaHUN B XUMHH, (HOpPMHUpPOBaHHE
MHPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAYKU;

*  pa3BUTHE MOTHUBAIMM K OOYYCHHIO M TO3HAHUWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTaHHUIO HA OCHOBE YCBOCHHMSI 00IIEYeIOBEYECKIX [IEHHOCTEH;

*  pa3BUTHE IO3HABATENBHBIX MHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
oOyuaromuxcsi, (GopMHUpOBaHME Yy HUX CO3HATEIHHOTO  OTHOILIEHHUS K camM0o00pa3oBaHUIO U
HEMpPEephIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCHEIIHON NpoQecCHOHAIbHON M OOIIeCTBEHHOMN
NEeSTEIbHOCTH, OTBETCTBEHHOTO  OTHOIICHHUS K CBOEMY 3J0POBBIO M MOTPEOHOCTH B 370POBOM
o0pa3se KHU3HH;

* (QopmMupoBaHHE YMEHUH U HAaBBIKOB PAa3yMHOTO MPUPOJOINOIb30BAHUS, PA3BUTUE
OKOJIOTHUECKON  KYIbTYypbl, MPUOOpETEHHE OMbITa OOIIECTBEHHO-TOJE3HOM JKOJIOTUYECKOU
JESITETIBHOCTH.

B mporpammy BKIIOUEHO coAep)KaHUe, HAaNpaBIeHHOE Ha (OPMUPOBAHHE y O0YYaIOUIMXCSI KOMIETECHIIHIH,
HEOOXOJUMBIX JIJI1 KAueCTBCHHOT'O OCBOCHHS OCHOBHOH oOpa3oBarenbHOM mporpammel CIIO Ha 06ase
OCHOBHOTO 00IIIET0 00pa30BaHusI C TIOMYYEHHEM CPEeTHETO 00IIero o0pa3oBaHusl.

IIporpaMma yueOHOM AMCLUMIUIMHBI XHMHUSI YTOYHSET CoJepKaHue y4deOHOro Marepuana,
[OCJIEI0BATEIFHOCTh €r0 M3Y4EHUs], paclpeaeieHue y4eOHbIX 4acoB, TEMATUKY MHAMBHUIYAJIBHBIX HMPOEKTOB,
BUJIBI CAMOCTOSITEIBHBIX PA0OT C Y4€TOM CHENM(PUKH MPOTrpaMM TMOATOTOBKH CIIEIHAIMCTOB CPETHETO 3BEHA,
OCBanMBaeMO CIIEUAIbHOCTH.

OBILASI XAPAKTEPUCTUKA YUEBHOM TUCHUTIIMHBI XUMUS

B ®I'BIIOY PX UI'CT, peanu3syroiineM 00pa30BaTeIbHYIO IPOrPaMMy CPEIHET0 OOIIEro o0pa3oBaHUs
B npezaenax ocsoeHust OOII CIIO na 6a3e ocHOBHOro oOmiero oOpa3oBaHus, U3yUEHUE XUMHHU MMEET CBOM
0COOEHHOCTH. DTO BBIPAXKAETCS B COJCPKAaHHM OOYYEHHS, KOJIMYECTBE 4YacOB, BBIACISAEMBIX Ha H3yueHHE
OTJCNBHBIX TEM MPOTPaMMBI, TIyOMHE WX OCBOCHHS OOYdYaIONIMMHUCS, O0bEME U XapakTepe MPaKTUIECKUX
3aHATHH, BUJAaX BHEAYIUTOPHON CaMOCTOSTEIbHOM PabOThl 00YUarOLIIXCSl.

M3ydeHne MUCHUILIMHBI XMMUS 3aBEpIIACTCS IMOJBEICHHEM HMTOTOB B (opMe SK3aMeHa B paMKax
MPOMEKYTOUHOH aTTecTaunu oOyvaromuxcsi B npouecce ocBoenust OOII CITO na 6a3e ocHOBHOTO 00IIETO
oOpa3oBaHus C TOJIYYCHHEM CcpeaHero oomiero oOpasoBanus. OOIIMEe KOMIIETSHIMH, MPEIyCMOTPEHHBIC
paboueil mporpaMMol AMCLUMIUIMHBI ~XUMHSA, CUUTAIOTCS C(QOPMUPOBAHHBIMH MPH  MPOXOXKICHUU
00yYarOIUMHCS TIPOMEKYTOUHOW aTTECTAIIUH.

XUMUsI — 3TO HayKa O BCHICCTBAX, UX COCTAaBC U CTPOCHUU, CBOICTBax M MpEeBpallICHUAX,
S3HAYCHUHU XUMHUUCCKHUX BCUICCTB, MATCPHUAJIIOB U IMPOLICCCOB B HpaKTHqCCKOﬁ ACATCIIBHOCTH YCJIIOBCKA.

Copneprxanme o011eo0pa3zoBaTeabHON y4eOHON AUCIUIIMHBI XUMHUS HANIPABICHO HA YCBOEHHE
00y4aroIMUMHUCS OCHOBHBIX MOHATHUI, 3aKOHOB M TEOPHH XHMHUH; OBJIaJICHME YMEHHUSIMH HaOJIr0/1aTh
XUMHUUYECKHUE SIBJICHMSI, MPOBOAUTH XHMUYECKUH SKCIIEPUMEHT, NPOU3BOAUTH PACUEThl HAa OCHOBE
XUMHAYECKUX ()OPMYJI BEIIECTB M YPAaBHEHUM XUMUYECKUX PEaKIHii.



B mponecce m3ydeHus XuMuM y oOy4aroIMXCsl pa3BUBAIOTCS MO3HABaTENbHbIE UHTEPECHl U
MHTEIUIEKTYyaJIbHbIE CHOCOOHOCTH, TOTPEOHOCTH B CAaMOCTOSATENBHOM NPUOOpETEHHs] 3HAHWHA I10
XMMHAU B COOTBETCTBUU C BO3HHMKAIOIIMMH >XU3HEHHBIMH NpoOJeMaMH, BOCIHTHIBACTCS OepekHOe
OTHOILICHHUS K TMPHPOJE, TMOHUMAHUE 3/I0pPOBOrO 00pa3a KHU3HH, HEOOXOTUMOCTH HpPEAYyHpekKICHUS
SIBJICHUH, HAHOCSLIUX BPEXl 3/I0POBBIO0 U OKpYykarouiel cpene. OHM OCBauBaIOT IPUEMBI TPaMOTHOTO,
0€30I1aCHOT0 UCIOJIb30BAHUS XUMHUECKUX BEILECTB U MAaTEpUANIOB, IPUMEHSAEMBIX B OBITY, CEILCKOM
XO3sICTBE U Ha POU3BO/ICTBE.

[Ipu cTpyKTypHpOBaHUM coAepkKaHUs OO0IIe00pa3oBaTeIbHON YYEOHOW JUCIUTIIMHBI TS
po¢eCCHOHABHBIX 00pa30BaTEIIbHBIX OpPraHU3AIMK, PEATU3YIOIMNUX 00pa30BaTEIBbHYIO MPOrpamMmy
cpennero obmero oOpaszoBanusi B mpenenax ocBoeHuss OITOII CITO na 6a3e OCHOBHOrO OOIIETO
o0pa3oBaHMs, YUUTHIBAIaCh OOBEKTUBHASL PEATbHOCTh — HEOONBINON 00beM 4acoB, OTHYLICHHBIX Ha
U3Y4YeHHE XMMHUU U CTPEMIIEHHE MAaKCHMAalbHO COOTBETCTBOBATh HIESIM DPAa3BUBAIOLIETO OOYUYECHHS.
[TosToMy TeopeTuueckre BOMPOCHl MAKCUMAJIbHO CMEIICHBI K Ha4Yaly U3Y4CHHUS! AUCIUIUIHHBI, C TEM
9TOOBI MOCIEAYIOMUN (PaKTHUECKUI MaTepral pacCMaTpUBAIICS HA OCHOBE M3yYCHHBIX TEOPH.

Peanmaum[ ACAYKTHUBHOI'O IMMOJAXOAa K H3YUYCHUIO XHUMHU CHOCO6CTByeT PAa3BUTHUIO TaKHUX
JJOTHYCCKHNX onepaum‘/’l MBIIUJICHWS, KaK aHaJIu3 U CUHTEC3, O606HICHI/I€ 1 KOHKPETU3alusa, CPaBHCHUC U
aHaJIorus, cucreMaru3anusa u Knaccnq)m(aum[ " ap.

B npouecce n3ydeHMS XMMHM TEOPETUYECKHE CBEICHHS IOMOJIHSIOTCS AEMOHCTPALUSIMU,
ma0OpPaTOPHBIMU  ONBITAMH M TPAKTHYECKUMHU 3aHATHSAMH. 3HAYUTCIBHOE MECTO OTBOIMTCS
XUMUYECKOMY dJKcriepuMeHTy. OH OTKpBIBAa€T BO3MOXKHOCTH (POPMHUPOBATH Y OOYYArOIIUXCS
crienagbHble TMPEAMETHBIE YMEHHS: padoTaTh C BEHIECTBAMHU, BBIMOJHATH IMPOCTHIE XUMHUYECKHE
OTIBITHI, YYUTh 0€30MIaCHOMY U 9KOJOTHYECKH TPAaMOTHOMY OOpAIEHUIO C BEIIeCTBAMHU, MaTepraIaMu
Y TIpOIleCCaMt B OBITY U Ha TIPOU3BOJICTBE.

B mnponecce usyueHuss XMMHMHM BakHO ()OPMUPOBATH HMH(POPMALIMOHHYIO KOMIIETEHTHOCTb
oOyuaromuxcs. [ToaToMy mpu opraHu3ay caMOCTOSTENIbHOW paboThl HEOOXOAUMO aKLEHTHPOBAThH
BHUMaHHME OOYYalOIIMXCs Ha MOMCKe MH(OpMaIlK B CpeAcTBaXx mMaccMmenua, MHrepHere, yueOHON u
CIEeLUANBbHOM JUTEpaType ¢ COOTBETCTBYIOIUM 0(OPMIIEHUEM U MPEACTABICHUEM PE3YIbTATOB.

MECTO YUYEBHOM JUCHUIUIMHBI B VYYUEEHOM IJIAHE

B ®ummane  ['BIIOY PX «YepHOTOpCKUIT TOPHO-CTPOMTENBHBIM  TEXHHUKYM», PEaIH3YIOIIEM
o0pa3oBaTebHYI0 MPOTpaMMy CpemHero obmiero odpaszoBanusi B mpenenax ocBoenus OOIl CIIO nHa Gase
OCHOBHOTO 00mIero o0pa3oBaHus, y4deOHas AWCIMIUIMHA XHMHUS W3ydaeTcss Ha YrIyOJIeHHOM YpOBHE B
obmieoOpazoBatensHoM Iukie ydeObHoro tmiana OOIT CIIO Ha 0a3e OCHOBHOTO 0O0IIEero oOpa3oBaHUS C
MOJTy4EeHUEM CPEJHEro 001ero 00pa3oBaHHsI.

B yuebnpix mnanax OOII mMecTo yueOHOW TUCUMIUIMHBI — B cocTaBe 0011e00pa3oBaTeIbHbIX yUeOHBIX
JUCIUIUTMH 10 BBIOOPY, GOpPMUpPYEMBIX U3 00s3aTeNbHBIX TpeaMeTHbIX obmacteit ®I'OC cpeanero obmero
00paszoBaHws.

OVY]l xumus usydaercs Ha 1 kypce. OOmiee KonuuecTBo 4acoB — /2. M3 Hux28 yacoB jabopaTopHbIE H
MPAKTUYECKUE 3aHSATHSL.



PE3YJbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COQ ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS 00YJaIOIUMHUCS MPOTPAMM CPETHEr0
o0miero o0pa3oBaHus (JIMYHOCTHBIM, METAIPEAMETHBIM U MTpeIMeTHBIM). HaydHO-MeTomaeckoit OCHOBOM i
pa3paboTKH TUTAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOrpaMM CpeAHero oomero oOpa3oBaHUs SIBISAETCS
CUCTEMHO - IeITEeIHHOCTHBIHN MTOAXO]I.

B cootBeTrcTBUM C CHUCTEMHO-AESTENHFHOCTHBIM IIOAXOOM B CTPYKTYPE IJWYHOCTHBIX pE3yJIbTAaTOB
OCBOCHHUSI TIpeIMeTa «XHUMHS» Ha YPOBHE CpedHero oOmero o0pa3oBaHMs BBIACICHBI CICAYIOLINE
COCTaBIISIIOLINE!

OCO3HaHWE O0YYAIOUINMICS POCCHUCKON T'Pa)TaHCKON WACHTUYHOCTH - TOTOBHOCTH K CaMOPAa3BHUTHIO,
CaMOCTOSITETTFHOCTH B CaMOOTIPEIeNIEHHIO;

HaJIn4yue MOTHUBALIMU K O6y‘ICHI/I}O;

[IEeJICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHWIH JITMYHOCTH HAa OCHOBE KIIFOUEBHIX IEHHOCTEH H
HMCTOPUYECKHUX TPaJAULIii 0a30BOM HAYKH XUMHM,

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH AEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMH YCTAHOBKaMH, IIPUCYITUMHU ]_[eJ'IOCTHOI\/'I CUCTEMEC XUMHUYCCKOI'O O6pa30BaHI/IH;

HaJIMYUE TIPABOCO3HAHUS OJKOJOTHYECKONH KyIbTYphl W CIIOCOOHOCTH CTaBHTh IENH W CTPOUTH
JKN3HCHHBIC IIJIaHBbI.

JInuHOCTHBIE pPE3YIbTaThl OCBOCHUA IIPEAMCETA «XUMH) JOCTUI'alOTCA B CIOHUHCTBEC y‘-IC6HOI\/'I u
BOCIHUTATEIBHON JEATENFHOCTH B COOTBETCTBHH C TYMAaHHUCTHYECKUMH, COIMOKYJIbTYPHBIMH, IyXOBHO-
HPABCTBEHHBIMH IIEHHOCTAMHU W HJeaJaMH POCCHHCKOTO TPaXKTAHCKOTO OOIIEeCTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMH U IIpaBWJIaMH TIOBCICHUS, CHOCO6CTBYIOHII/IMI/I npoueccaM CaMOIIO3HAHUA, CaMOPAa3sBUTHA U
HPABCTBEHHOTO CTAHOBIICHUS IMYHOCTH 00YJaIOIINXCS.

JImdHOCTHBIE pe3yNbTaThl OCBOCHHUS TpeaMeTa «XUMHs» OTpakaroT C(HOPMHUPOBAHHOCTH OIIBITA
MO3HaBaTeIbHON U HpaKTI/I‘IeCKOﬁ JACATCIIbHOCTU 06yqa}01m/1xcsl o peajiusali NPHUHATBIX B O6H1€CTB€
HeHHOCTeﬁ, B TOM 4YMCJIC B HaCTH.

1) rpakaaHcKoro BOCIIHTAHUSI:

OCO3HaHUuA 06y‘laIOH_II/IMI/IC$I CBOUX KOHCTI/ITyHI/IOHHLIX HpaB n O6HBaHHOCTefI, yBa)KeHI/IH K 3aKOHy nu
MPaBOMOPSIKY;

Hpe[[CTaBHeHI/IH O COOUAJIBHBIX HOpMaX nu HpaBI/IHaX MECKJIINYHOCTHBIX OTHOIHCHI/Iﬁ B KOJIJICKTHBEC,

T'OTOBHOCTHU K COBMeCTHOﬁ TBOp‘{€CKOI>'I JCATCIIBHOCTU HpI/I CO3JaHUHN yq66HBIX HpOGKTOB, pe]_HCHI/II/I
yqe6HBIX W ITO3HaBAaTCIbHBIX 3a1a4, BBIITOJIHCHHUHN XUMHWYCCKUX 3KCHepI/IMeHTOB;

CIIOCOOHOCTH TIOHMMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apTyMEHTHI APYTUX MPU aHau3e
pa3J'II/ILIHLIX BHUI0B yqe6HOI>'I ACATCIIBbHOCTHU,

2) MAaTPHOTHYECKOT0 BOCIIMTAHUSI:

HEHHOCTHOTO OTHOLICHHA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUIO OTEYECTBCHHOM XHUMMHH,

YBAXXCHHSA K IMPOLECCY TBOPUYECCTBA B obOyactu TCOPUHU U NPAKTUYCCKOI'O NIPUMEHCHNUA XUMUH, OCO3HAHUA
TOr0, 4TO JOCTHIXCHUA HAYKHU €CThb PE3YJbTAT JIIUTCIIbHBIX Ha6HIO}IeHPII>’I, KPOIIOTJIMBBIX 3KCIICPUMCHTAJIBHBIX
IMOUCKOB, MOCTOAHHOI'O TPpyJda y‘IéHBIX U MPAKTUKOB,

HUHTCpECAa M I1IO3HABATCIIbHBIX MOTHBOB B IIOJYUCHHUM H MOCICAYIOIIEM aHAJIN3C HH(bOpMaHHH (o}
NEPEAOBBIX JOCTHKCHUAX COBpeMeHHOfI OTEYCCTBCHHOM XHUMHWH,

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUSI:

HPAaBCTBCHHOT'O CO3HAHUSA, OTHYCCKOTO ITIOBEACHMA

CIIOCOOHOCTH OILICHUBATb CUTYyAllUH, CBA3AHHLIC C XUMHWYCCKUMU ABJICHUSAMU, U IPUHUMATHL OCO3HAHHBIC
pemICHUA, OPUCHTHUPYACh HA MOPAJIbHO ~-HPAaBCTBEHHBIC HOPMBI 1 HEHHOCTH,

TOTOBHOCTH OIICHHUBAThH CBOE IMOBEACHUC U IIOCTYIIKH CBOHUX TOBapI/IHIeI\/II C HOSI/IHI/Iﬁ HPaBCTBCHHBIX U
MMpaBOBbBIX HOPM U OCO3HAHUC HOCJ'IG}_'[CTBI/Iﬁ OTHUX NOCTYIIKOB;,

4) dopMupoBaHNS KYJIbTYPHI 3I0POBbA:
MOHUMAaHUS IIEHHOCTEH 310poBOro W 0e30macHoro oOpasa >KU3HM, HEOOXOIMMOCTH OTBETCTBEHHOIO
OTHOUICHHUS K COOCTBEHHOMY (DU3MIECKOMY ¥ IICHXUYECKOMY 3JI0POBBIO;



COOJTIO/IeHNsT TIpaBWJI OE30ITaCHOTO OOpaIlleHHsT C BEMIECTBAMU B OBITY, MOBCEAHEBHOH XW3HU M B
TPYZIOBOH NESTEIBHOCTH;

MMOHMMAHUS IICHHOCTH TPaBUJ WHIUBUAYAILHOTO W KOJUICKTMBHOTO O€30IaCHOTO TIOBEJCHHS B
CUTYalUsiX, YTPOKAIOIIUX 340POBBIO U YKU3HU JIIOJICH;

OCO3HAHUS TIOCTEACTBUN W HEMPHUATHS BPEIHBIX MPHUBBIYEK (YHMOTpeOJeHHS ajKoroiisi, HApPKOTHKOB,
KypeHHS);

5) TpyaoBOro BOCIIMTAHHSI:

KOMMYHUKATUBHOH KOMIICTCHTHOCTH B Y4eOHO-HCCIIENOBATENbCKON eATENbHOCTH, OOIIECTBEHHO
TI0JIC3HOM, TBOPYECKOH U APYTUX BUAAX JIEATEIbHOCTH;

YCTaHOBKH Ha aKTHBHOE yJYacTHE B PEHICHWH MPaKTHYECKUX 33/7a4 COLMAIbHOW HANpaBICHHOCTH (B
paMKax CBOETO KJIacca, IKOJIbI);

UHTEpeca K INPAaKTHYECKOMY M3y4eHHI0 Npo(deccCHil pasIMyHOro poJa, B TOM YHCIE Ha OCHOBE
MPUMEHEHHUS MTPEAMETHBIX 3HAHUH 10 XUMHH;

YBaXEHUS K TPYAY, JTIOSIM TPYAa M pe3yabTaTaM TPYAOBOI IEATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYaJIbHOW TpaeKTOpUH 0Opa3zoBaHus, Oyaymieil npodeccun
U peajH3aliy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K XMMUH,
WHTEPECOB H MOTpeOHOCTEN 00IIIeCTBa;

6) IK0JOrHYecKOro BOCIIMTAHMSA:

9KOJIOTHYECKH 1IeTIecO00pa3HOr0 OTHOILICHHSI K MPUPOJE, KaK MCTOYHHKY CYIIECTBOBAaHUS JKM3HU Ha
3emuie;

MIOHUMAaHHUS TI00aJbHOT0 XapaKTepa KOJIOTMIECKUX Mpo0IeM, BIMSIHMS 3KOHOMHUYECKUX MPOLIECCOB Ha
COCTOSIHAE ITPUPOAHON U COLIMAIIBHOM CPEelbl;

OCO3HaHHsA HCO6X0)II/IMOCTI/I HCIIOJIb30BaHUA ILOCTI/DKGHI/II\/'I XHUMHHU JJIsA PCIICHUA BOIIPOCOB
PaMOHAIBHOTO IPUPOAOIIOIb30BAHMS;

AKTHBHOTO HENPUATUS ACUCTBUI, NPUHOCIIIMX BpEX OKPYKAIOLIEH NPUPOJHOH cpele, YMEHUA
IIPOrHO3UPOBATH He6ﬂaFOHpI/IHTHBIe OKOJIOTHYCCKUEC IIOCJICACTBUA npeaANTPUHUMACMBIX ILeI\/'ICTBI/II\/'I u
MpeIOTBPalIATh UX;

HaJIM4YUS Pa3BUTOTO 3KOJOTMYECKOTO MBIIUIEHHS, 3KOJOTMYECKOM KyJBTYpBI, ONbITA AEATEIbHOCTH
9KOJIOTHYECKOMN HaIlpaBJICHHOCTHU, YMCHUA PYKOBOJCTBOBATHLCA UMHU B H03HaBaTeJ'H)HOI\/'I, KOMMYHHKaTPIBHOP'I u
COLMANTEHOM MPaKTHKE, CIIOCOOHOCTH M YMEHHS aKTHBHO MPOTHUBOCTOSTH UIC0JIOTHH XeModoouny;

7) MEeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHO! TIPAKTHKH;

MMOHMMAHUS CHEIU(PUKA XMMHHA KaK HayKH, OCO3HaHUs €€ poju B (JOPMHUPOBAHUH DPALMOHAIBLHOIO
HayYHOTO MBITIUICHISI, CO3[JaHIH [IEJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEeM MUPE KakK O €AMHCTBE MPHUPOIBI
W YeloOBeKa, B IO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH W pPElIeHWH MpoOJieM COXpaHEHUs! MPHPOAHOTO
paBHOBECHS];

YOXKIEHHOCTH B 0CO0O0W 3HAYMMOCTH XUMHH ISl COBPEMEHHOM IUBUIIM3AINN: B €€ TYMaHUCTHYECKOM
HAIPaBIEHHOCTH W BaXKHOW POJM B CO3JIaHUM HOBOW 0a3bl MaTepUANbHON KYJIBTYPHI, PEIMIEHUH TII00ATBHBIX
mpo0JIeM YCTONYHMBOTO PA3BUTHsI UEJIOBEUECTBA - CHIPHEBOM, DHEPIETHYCCKOW, IMHUICBOW W DKOJIOTHIECKOU
0€301acHOCTH, B Pa3BUTHU MEJMIINHBI, 00ECTICUSHHN YCIIOBUI YCIIENTHOTO TPYIa H SKOJIOTHYECKH KOM(POPTHOU
JKU3HU KXK]IOTO WICHA 00IIecTBa;

€CTECTBEHHO-HAY4YHONH TI'PaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHUS, HCIIOJIB3YyEMBIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIB30BaTh MOJTy4YaeMble 3HAHUS Ul aHAIN3a U OOBSICHEHHS SBICHHUH
OKPY)KAIOIEro MUpa M MPOMCXOIANINX B HEM H3MEHEHWH, YMEHHUsS JelNaTh OOOCHOBAaHHBIC 3aKJIIOYCHHUsS Ha
OCHOBE HayYHBIX ()aKTOB ¥ UMEIOIINXCS JTAHHBIX C [IEIBIO MOJYYEeHHUS JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BaTh XMMUYECKUE 3HAHUS JIJISl PEUICHHUS MPOOJIEM B pealbHBIX
JKU3HEHHBIX CUTYalLUsX;

WHTEpeca K TIO3HAHWI0O M HCCIEAOBATEIbCKOM JESTEIbHOCTH; TOTOBHOCTM M CIIOCOOHOCTH K
HETPEPHIBHOMY O00pPa30BaHUIO W CaMOOOpPA30BaHUIO, K aKTHBHOMY TIOJYYEHHIO HOBBIX 3HAHUH 10 XUMHUH B
COOTBETCTBHH C JKU3HEHHBIMH OTPEOHOCTSIMU;

HHTEpeca K OCOOCHHOCTSIM TPyAa B pa3iIMyHbIX cepax npodeccHoHaIbHOH AesITeIbHOCTH.



METAIIPEIMETHBIE PE3YJ/IBTATDBI

MertamnpeMeTHbIE Pe3yIbTaThl OCBOSHHS Y4eOHOTO mpeaMmera «XHUMUS» Ha YPOBHE CpPEIHEro o0miero
00pa30BaHUs BKIIIOYAIOT:

3HaYMMBbIE 1151 (POPMUPOBAHISI MEPOBO33PEHUS 00YUAIOIIIXCS MEKIUCIUILINHAPHBIE (MEKIPEIMETHEIE)
oO0IIIeHaYYHbIC TIOHATHS, OTPaXKAOIIHE [[EIOCTHOCTh HAYYHOH KapTHHBI MUPA M ClieIIM(DUKY METOJIOB TIO3HAHMS,
WCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTUs, SBICHHUE, TPOIIECC, CHCTEMA, HAyUHBIH
(aKkT, NPHUHIWIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS, HCCIICOBaHME, HAOIIOJCHUE, H3MEpEHHeE,
JKCIIEPUMEHT U JIpyTHE);

VHHBEpcajJbHble yueOHbIe JelicTBHS  (TO3HABaTelbHbIC, KOMMYHHKATHUBHBIC, PETYJSITUBHBIC),
obOecnieunBaronue  GOpMUpOBaHUE  (YHKIIMOHAIBLHOW TIPaMOTHOCTH W COLMAJIBHOH  KOMICTCHIIUU
00yJaronxcs;

CIOCOOHOCTh OOYYAIONIMXCS HCIOJIb30BaTh OCBOCHHBIC MEXIUCIMIUTMHAPHBIE, MHPOBO33PCHUYCCKHE
3HAHUS U YHUBEpPCaIbHbBIC YUCOHBIC ACHCTBUS B TIO3HABATEIIBHON U COIIMATBHON NPAKTUKE.

MeTaHpeI[MeTHI)IC PE3YIbTATBI OTPAXKAIOT OBJIAACHHUEC YHUBCPCAJIbHBIMU y‘-IC6HI)IMI/I IIO3HaBaTCIIbHBIMU,
KOMMYHHUKATHBHBIMHU U PETYJIATHBHBIMH JCHCTBHUSIMHU.

ITo3naBaTeIbHbIE YHUBEPCAJIbHbIE YUeOHbIE

HeUCTBUA bBa3oBble TOTHYECKUE ICHCTBUSA:

CaMOCTOSITEIBHO (hOPMYITUPOBATh M aKTYaJIM3UPOBATh POOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OHpE}I[CJ'ISITI: Ociin  ACITCIBbHOCTH, 3aJdaBas HapaMﬁTpH nu KpI/ITepI/II/I X JOOCTHXKCHHSI, COOTHOCHUTH
peSy.]'IBTaTLI JCATCIBHOCTH C IMTOCTABJICHHBIMHU LCIISIMHU,

HCII0JIb30BaATh HpI/I OCBOCHHNU 3H3HPII71 HpI/IéMBI JIOTUYCCKOTI'O MBIIIJICHUSA - BBIACIATH xapaKTepHme
HpI/I3HaKI/I HOHSITHI;'I nu yCTaHaBHI/IBaTL X B3aUMOCBA3b, HCIIOJIB30BATH COOTBCTCTB}/IOHII/IC IIOHATUA OJIA
O00BSICHEHHS OT/IENBHBIX (DaKTOB W SBIICHHUIA,

BBIOMpAaTh OCHOBAHUS M KPUTEPUU JIJIS KITacCU(DUKALIMY BEIECTB M XUMHUCCKUX PEaKIIUii;

yCTaHaBHI/IBaTI) HpI/I‘II/IHHO-CJICI[CTBCHHI)IC CBA3HU MC)K)Iy H3yqaeMLIMH SIBJICHUSIMU,

CTpOI/ITB JIOTUYCCKHUC paCCY)KI[GHI/IH (I/IH,Z[YKTI/IBHBIG, I[eILyKTI/IBHBIC, 110 aHaJ'IOl"I/II/I), BBIABIIATH
SaKOHOMepHOCTH n HpOTI/IBOpe‘II/IH B paCCManI/IBaeMHX SIBJICHUSX, (I)OpMYJ'II/IpOBaTL BbIBO/JbI U 3aKJIFOYCHUA,

HpI/IMeHHTB B HpOHCCCG ITO3HaHMU, I/ICHOJ’II)SyeMBIe B XUMHHU CHUMBOJIHUYCCKHUC (3HaKOBLIe) MOCIIH,
peoOpa3oBbIBATH MOJICIBHBIE TIPEICTABICHHS - XAMHUYCCKHN 3HAK (CUMBOJ) JIEMEHTa, XUMHUUYEcKas (popmyIa,
ypaBHeHI/Ie XHMH‘ICCKOﬁ peaKL[I/II/I - HpI/I peIHeHI/II/I y‘le6HLIX II03HABATCJIBHBIX U HpaKTH‘ieCKI/IX 3aja4,
HpI/IMeHHTB HAa3BaAHHBIC MOJICJIBHBIC Hpe}ICTaBHeHI/IH JJIA BBIABIICHUS XapaKTepHBIX HpI/I3HaKOB PISyT-IaeMI)IX
BCIICCTB U XUMHNYCCKUX peaKHI/II\/'I.

ba3oBbie HCCJIEA0BaATC/IbCKHUC I[eﬁCTBHﬂ:

BIIJIETh OCHOBaMH METOJIOB HAYYHOTO TIO3HAHHWS BEUIECTB M XUMHUYECKHX peakiuii; (popmynupoBartb
LIEJH ¥ 33a]]a4d MCCIIeI0OBaHMsI, CIIOIb30BaTh IMIOCTABIEHHBIE U CAMOCTOATEIHHO C(HOPMYITHUPOBAHHBIE BOTIPOCHI
B KauecTBe MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIS ()OPMHUPOBAHHS TUIOTE3bl MO MPOBEPKE MPABHUILHOCTH
BBICKA3bIBAEMBIX CYKICHHIA;

BIIa/IETh HAaBBIKAMHM CaMOCTOSITENIbHOTO IUIAHWPOBAaHUSA U NPOBENCHUS YUYEHMUYECKHUX SKCIIEPHMEHTOB,
COBEpIIIEHCTBOBATh YMEHHS HAOJIIOAATh 32 XOJIOM IMPOIECcCa, CAMOCTOSATENBHO ITPOTHO3UPOBATh €r0 Pe3ysbTar,
(dbopmynupoBaTh 0000IIEHNS U BBIBOJIBI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJILTATOB HCCIICAOBAHHMS, COCTABIISTh
000CHOBaHHBIN OTUET O MPOEIaHHON padoTe;

npuoOpeTaTh OIBIT YYEHHYECKOH HCCIIEA0BATEIbCKOH W IMPOEKTHOH AeATeNbHOCTH, TPOSBIATH
CIIOCOOHOCThP M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOWCKY METOJOB pEeIIeHUs MpaKTHYeCKUX 3ajaad,
MIPUMEHEHUIO PAa3INYHBIX METOJIOB ITO3HAHMUSL.

Pabora ¢ unpopmaumeii:

OPHUCHTUPOBATHECA B PA3JIMUYHBIX HCTOYHHKAX I/IHq)OpMaLII/II/I (Haquo -IOMyJiApHasA JIUTCpaTypa
XUMHUYECKOTO COJEpXKaHMs, CIpPaBOYHBIC IOCOOMsA, pecypchl MHTepHeTa), aHaIM3UPOBaTh HH(OPMAIIUIO
Pa3IMYHBIX BUAOB U q)OpM NpEaACTaBJICHUA, KPUTUICCKN OLICHUBATH eé JOCTOBEPHOCTDH U HEIIPOTUBOPCUNUBOCTD,

q)OpMYJ'II/IPOBaTB 3alpoCbl U NPUMCHATH PA3JIMYHBIC MCTOJAbI IPHU IMOUCKE U 0T6ope I/IH(i)OpMaL[I/II/I,
H€06XO,Z[I/IMOI>’I JJIA BBIITOJIHCHUA y‘-Ie6HI>IX 3aga4 onpezxenéHHoro THIIA,

MpHOOpETaTh OMBIT HCIOJIB30BaHUS HWH(POPMAIIMOHHO -KOMMYHHUKATHBHBIX TEXHOJIOTMH M Pa3IMYHBIX
ITIOUCKOBBIX CUCTEM,



CaMOCTOSITEIIbHO BBIOMPATh ONTUMANBHYIO (GOpMY TpeACTaBICHUS WHPOpMaIuu (CXeMbl, TpaduKH,
JUarpaMMebl, TaOIUIBL, PUCYHKH U APYTHE);

WCIIONIb30BaTh HAyUYHBIA S3BIK B KadyeCcTBE CpPEACTBA MHpu paboTe ¢ XUMHUYECKOW WH(OopManuei:
MPUMEHSATh MEXIpPEAMETHbIC ((PU3NISCKUE U MaTEMaTHYECKUE) 3HAKU M CHUMBOJIBI, OPMYIIbl, aOOpeBUATYPBI,
HOMEHKIIATYPY;

WCTIONIB30BaTh U MPEOOPa30BhIBATH 3HAKOBO-CHMBOJIMYECKIE CPEICTBA HATIISTHOCTH.

KOMMyHI/IKaTI/IBHI)Ie YHUBEpPCAJIbHbLIC y‘IeﬁHI)Ie JeHCTBHA:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMON TeMBI B XOJA€ MHANOTa W/WIH TUCKYCCHHU, BBICKA3bIBAThH
unen, GopMyIHpOBaTh CBOU MPEUIOKEHNS OTHOCHTEIHHO BBIITOJIHEHUS MPEIIOKEHHON 3a1a49H;

BBICTYIIaTh C TIPE3CHTAIIUCH PE3yJIbTaTOB MIO3HABATEIBHOMN JCITEILHOCTH, MOJTYYCHHBIX CAMOCTOSTEIHLHO
WM COBMECTHO CO CBEPCTHHUKAMHU IPU BBIMOJTHCHUN XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKON padoThI O
WICCIIETOBAHUIO CBOWCTB M3yYaeMBIX BEIIECTB, Peau3alliil y4eOHOTO MPOeKTa B (OPMYIHPOBATH BHIBOABI IO
pe3ysbTaTaM MPOBENEHHBIX HMCCICIOBAHUM ITyTEM COTJIACOBAaHUS TO3MIMH B XOZE OOCYXIEHUS M OOMEHa
MHEHHUSIMH.

PEFyJIHTI/IBHI)Ie YHUBEPCAJIBHBIC yqeﬁnme aercTBUS

CaMOCTOSITEIbHO IJIAHWPOBATh M OCYLIECTBIIATH CBOIO ITO3HABATENIBHYIO NEATEIBHOCTh, ONpenenss eé
LeJIM W 3aJadd, KOHTPOJUPOBATH U IO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH IpEUIaraeMblii aJrOpPUTM
JIEVCTBUI MPH BBITIOHEHNN Y4eOHBIX M HCCIIEA0BATEIbCKHX 3a/1a4, BEIOMpaTh Hanbosee 3pdeKTUBHBIN cr1ocoo
WX pelIeHUs C y4ETOM IOJIyUYeHHUSI HOBBIX 3HAaHUH O BEIIECTBAaX U XMMUYECKUX PEAKIIMAIX;

OCYILECTBIISTH CAMOKOHTPOJIb CBOCH JEATEIbHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

HPGI[MCTHBIG PE3yJIbTaTbl OCBOCHUS KypCa «OpraHqucxaﬂ XUMU)» OTPAKAKOT!:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUH O XUMHUYECKONH COCTABJISIOIICH €CTECTBEHHO - HAyYHON KapTUHBI
MUpa, POJIM XUMHUH B IMO3HAHUU SIBICHUI MPHUPOJBI, B (POPMUPOBAHUH MBIIUICHHS W KYJIbTYPbl JIUYHOCTH, €€
(hYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOMUMOW JJsi pEIIeHUs TMPaKTUYeCKUX 33aJa4 W OKOJOTHUYECKH
000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHON CpeIe;

BJIQ/ICHHE CHCTEMOM XHMHUYECKHMX 3HAaHUM, KOTOpass BKIIOYAET: OCHOBOMOJArarouife MOHITHS
(XMMUYecKuii  3JJeMeHT,  aTroM,  DJJEeKTpOHHas  00oJlouka  aromMa,  MOJIEKyJa,  BaJCHTHOCTH,
ANEKTPOOTPHUIIATEILHOCTh, XUMUYECKasi CBsI3b, CTPYKTypHasi ¢opMmyna (pa3BépHyTas W COKpamEHHast), MOJb,
MOJISIpHAsT Macca, MOJSIpHBIH OOBEM, YIIEpOJHBIN cKeJeT, (YHKIMOHAIbHAS TPYINa, paauKall, H30Mepus,
WM30MEPBI, TOMOJOTHYECKHUN psii, TOMOJIOTH, YTJIEBOJOPOJBI, KHCIOPOJ W a30TCOAEpallue COCTUHEHHS,
MOHOMEp, MOJIIMMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOIIEKYJISIPHBIE COCIUHEHHs); TEOPHH W 3aKOHBI (TeopHs
CTpoeHMs opraHuueckux BemecTB A.M. byTnepoBa, 3ak0oH cCOXpaHEHHMsS MaccChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH S3bIK XMMHH; MHPOBO33PEHUYECKHE 3HAHUS, JIEKAINEe B OCHOBE MOHUMAaHMS MPUYMHHOCTH U
CUCTEeMHOCTH XWMHYECKHX SBICHWH, (DaKTOIOTHMYECKUE CBEIEHHsI O CBOWMCTBaxX, COCTaBe, IIOJYYCHUH U
0e30MacHOM HCIOJIb30BAHUH BAXKHEHIINX OPraHUYECKHUX BEIIECTB B OBITY W NPAKTHYECKOW IESITeThHOCTH
YeJI0BEeKa;

c(OpMHUPOBAaHHOCTH YMEHUUBBIABIATH XapaKTEPHbIC NPU3HAKU TOHSTUH,

yCTaHABIMBAaTh UX B3aUMOCBA3b, HCIOJIB30BaTh COOTBETCTBYIOLIUE MIOHSTHSA

TIPH OTIFICAHNH COCTaBa, CTPOEHUS U MIPEBPAIICHNI OPraHUYEeCKUX COETMHEHUH;

c(OPMHPOBAHHOCTH YMEHHI WCIIONIb30BaTh XMMHUYECKYI0 CHMBOJHKY

JUISL COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKpAIIEHHOI) GOpMyIT OpraHndecKux
BEIIECTB U YPaBHEHMH XMMHUYECKMX PEaKIH{, M3rOTaBIMBATh MOJEITH MOJIEKYJ] OpPTraHMYECKHWX BEIIECTB IS
WJUTIOCTPAIAN UX XUMHYECKOTO U TIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAaHHOCTH YMEHMHYCTaHABIINBATh MPUHAAJIEKHOCTD HU3YYEHHBIX

OpPTraHMYECKUX BEIIECTB M0 MX COCTAaBY M CTPOCHHIO K ONpENeNEHHOMY KIIACCy/TPYNIe COeIWHEHHN
(yrmeBomopoabl, KUCIOPOA W a30TCOAEPIKAIINe COEAUHEHHS, BBICOKOMOJIEKYIISIPHBIE COEIMHEHUS), 1aBaTh UM
Ha3BaHuMA To cuctemarndeckod HomeHkiarype (IUPAC), a Takke NpWBOAWTH TPUBHANBHBIE HA3BaHUSA
OTACNBHBIX OPraHMYEeCKUX BEIIECTB (ITWJICH, MNPONMJIEH, AaleTHICH, 3TWJICHIJHMKONb, TIJIMLEPUH, (EeHOo,
(hopmanbrerns, arnerajibIerul, MypaBbUHas KHUCIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCJIOTAa, CTEApPHHOBAs
KHCJIOTA, TII0K03a, (PPYKTO3a, KpaxMall, MeJIIi0I03a, TIIHIIHH);

c(OPMHUPOBAHHOCTb yMEHHS ONPENENATh BHIBl XUMHUYECKOW CBS3M B OPraHUYECKUX COCAMHEHHAX
(ogMHApHBIE U KpaTHBIE),



c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHATH ITOJIOKEHUS TCOPHH CTPOCHHUS OPraHMYECKUX BeliecTB A.M.
BytnepoBa miis 00BsICHEHHSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa W CTPOCHUS; 3aKOH COXpPAaHEHHS
MAaccCHI BEIIeCTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTePU30BaTh COCTaB, CTPOCHUE, (PU3NUYCCKHE U XUMHUYCCKHE CBOMCTBA
THIAYHBIX TIPEICTABUTEICH Pa3IMYHBIX KJIACCOB OPTaHHYCCKHUX BEMISCTB (METaH, dTaH, JTHJICH, POIUICH,
anerwieH, Oyraauen-1,3, merunOyTtanueH- 1,3, 6eH307, METaHOI, ATAHOI, ATHICHTINKONb, TIUIEPUH, (EeHO,
aleTabACTH/I, MypaBbUHAS U YKCYCHAs KUCJIOTHI, TJIFOKO3a, KpaxMaJ, IIeJUTI0JI03a, aMUHOYKCYCHAsI KUCIIOTA),
WJUTIOCTPUPOBATH TEHETHUYECKYIO CBSA3h MEXKIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIINX XUMIUECKUX PEaKIUi ¢
HCTIONTE30BaHNEM CTPYKTYPHBIX (POPMYT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJAOPOIHOTO ChIPhs (He(Th, MPUPOTHBIN
ra3, yroJjb), ClloCOOBI UX MepepaboTKU U MPAKTHYECKOE MPUMEHEHUE MPOYKTOB NIepepaboTKHy;

c(hOpMHUPOBAHHOCT, YMEHUH MPOBOAWTH BBIUMCICHUS MO0 XWMHUYECKHM YPaBHEHHSM (Macchl, 00bEMa,
KOJIMYECTBA MCXOHOTO BEIECTBA WIIU MPOIYKTa PEAKIMK IO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO
Y3 UCXOJHBIX BEUIECTB WU MPOYKTOB PECAKIIHH);

c(hOpMHUPOBAHHOCTh, YMEHUH BJIANETh CUCTEMOH 3HAHWA OO0 OCHOBHBIX METO/aX HAYYHOTO MO3HAHHA,
WCTIONB3YEMBIX B XUMHH TPH W3YYCHHH BEIIECTB W XWMHUYECKUX SBICHHU (HAONIONCHWE, W3MEpEeHHeE,
SKCHepI/IMeHT, MOI[CHI/IpOBaHI/Ie), HUCIIOJIB30BATh CHUCTEMHBIC XMMHWYCCKHUEC 3HAHUA IJIA HpI/IHﬂTI/ISI peHlCHI/Iﬁ B
KOHKPETHBIX KU3HEHHBIX CUTYAIUIX, CBI3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

c(hOpMHUPOBAHHOCTH YMEHHI COOIIO/IATh MTPABHIIA MOJBE30BAHUS XUMHUYECKON TIOCYION M 1a00paTOPHBIM
o0OpyIOBaHMEM, a TaKKe IpaBWia OOpPANICHHMsS C BEHICCTBAMH B COOTBETCTBHH C HWHCTPYKIMSMH I10
BBITIOJITHEHUIO Ha60paTOpHI>IX XUMHUYCCKHX OIIBITOB,

c(hOpMHUPOBAHHOCTh, YMEHHH IUIAHUPOBATh W BBIMONHATh XUMHUYECKHN SKCIIEPUMEHT (IIpEeBpAICHUS
OpI‘aHI/ILICCKI/IX BCIIICCTB HpI/I HaI‘pCBaHI/II/I, HOJ'Iy‘ICHI/Ie 3TUJICHA U I/I3y‘-ICHI/Ie ero CBOﬁCTB, Ka4E€CTBCHHBIC
peakuuu OpraHMYecKUX BeIIEeCTB, JCHATypalus OEJIKOB NpH HArpeBaHHM, LBETHbIE peakIUH OelKoB) B
COOTBETCTBHH C TPaBWIAMH TEXHHKH O€30MacHOCTH MpH OOpalleHHH C BEIIeCTBAMU W J1ab0OpaTOPHBIM
o0opyIOBaHMEM, TMPENCTABIATH PE3yNbTaThl XUMHUYECKOTO JKCIepUMeHTa B ¢GopMe 3amuch ypaBHEHHN
COOTBeTCTBYIOHII/IX peaKuMﬁ u (i)OpMy.HI/IpOBaTB BBIBOJIbI HA OCHOBE 3TUX peSy.]'[I)TaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIM3UPOBATHh XMMUYECKYI0 HH(OPMAIUIO, TIOIy4aeMylo U3
Pa3HBIX UICTOYHHUKOB (CpeacTBa MaccoBol nH(opmanuu, IHTEpHET U IPyTHX);

c(hOpMHUPOBAHHOCTh YMEHHUU COOJIIOIaTh MPaBUIa SKOJIOTHUYECKH 1IEIeCO00Pa3HOro MOBEACHUS B ObITY U
TPYJOBOH JEATEIHHOCTH B LIEISIX COXPAHEHHUS CBOETO 3/I0POBhS M OKPYKAIOIICH IPUPOIHON CPE/Ibl, 0CO3HABATH
OIACHOCTh BO3JICHCTBUSl HA JKUBBIC OPraHU3MBI OIMPEIEIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAs CMBICI
nmokazarenst [IJ[K, mosicHAT, Ha mpuMepax CrocoObl YMEHBIIEHHS M TPEJOTBPAICHUS HX BpPETHOTO
BO3EHCTBUS HA OPTaHU3M YEJIOBEKA;

Ui 00YYaIONIMXCS C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMH 3[IOPOBBSI: YMEHHE MPHUMEHSATh 3HaHHS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHMSI BEIECTB U XUMUYECKUX SBIICHHIA;

JUISL CJICTIBIX M CJIA0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJb30BaTh PElibe()HO TOUYCUHYHO CHUCTEMY
o6o3navenuii JI. bpaiiist st 3anucu xumudeckux Gpopmya.

IIpeamerHbie pe3yJbTaThl OCBOCHHHA Kypca «O0masi M HeopraHu4ecKas

XMMHUD» OTPAKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHHIA: 0 XMMHUYECKOM COCTaBJISIOIIEH

€CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA, POJIM XMMHH B TIO3HAHWU SIBICHHUHA MPUPOIBI, B POPMHPOBAHUA
MBIIIJICHUS W KYJIbTYPbl JIMYHOCTH, €€ (PYHKIIMOHAJBHOW TIPAMOTHOCTH, HEOOXOIUMOW I PpEIICHHUS
MIPAKTHYECKUX 3a7a9 U DKOJIOTHIECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOTHOMN CpEle;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJNATAIOMIME MOHITHUS
(XMMHMYECKHIA DIIEMEHT, aTOM, H30TOTI, S-, P-, 0- SIIEKTPOHHbBIE OPOUTAIIH AaTOMOB, HOH, MOJIEKYJIa, MOJIb,

MOJISIPHBIN 00BEM, BAJICHTHOCTD,

ANIEKTPOOTPULIATEILHOCTh,  CTENEHb OKWCJICHHWS, XUMHYECKas CBs3b (KOBaJeHTHAas, WOHHas,
METAJLINYECKasi, BOJOPOJHAs), KPUCTAIMYECKAas pEmETKa, THUIBI XUMHYECKHX peakluid, pacTBOp,
3JIEKTPOJIUTHI, HERIEKTPOJIUTHI, 3IEKTPOIUTHYECKAS] AUCCOIMALINS, OKUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOHN peakiui, XUMHYECKOE PABHOBECHE);TEOPUHN U 3aKOHBI (TEOPHUs DIICKTPOIUTHIECKON JUCCOIHAIINY,
nepuonuueckuii 3akoH J.W. MeHneneeBa, 3aKOH COXpPaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U
MIPEBpAIICHIS] JHEPTHH TP XUMHUYCCKHUX PEaKIHsIX), 3aKOHOMEPHOCTH, CHMBOJUYCCKHN S3BIK XHMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIME B OCHOBE IMOHUMAaHUS NPUYMHHOCTH M CHUCTEMHOCTH XMMHYECKHX
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SIBJICHUH, (DaKTOJIOTHYECKUE CBEIACHUS O CBOMCTBaX, COCTaBe, IMOJYYCHHH W 0O€30TacHOM HCIOJIb30BAHIH
BKHEHIINX HEOPTaHWIECKHX BEIIECTB B OBITY M MPAKTHYECKOH eATeIbHOCTH YeJI0BEKa;

c(OPMUPOBAHHOCTh, YMCHUH BBISBIATH XapaKTepPHbIC TPU3HAKW TOHATHN, YCTaHABIWUBATHL WX
B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUEC TMOHATHSA MPH OMUCAHUM HEOPraHMYECKUX BEIIECTB U HX
MpEeBpAILCHUI;

c(hOpMHUPOBAHHOCTH YMEHUH HCIIOIb30BaTh XUMUYECKYIO CHMBOIIUKY JIJIsl COCTABIICHUS ()OPMYJTT BEIIECTB
Y ypaBHEHUH XMMHUYECKUX peakiuii, cucrtemarndeckyro HoMmeHkarypy (IUPAC) u TpuBuanbHbie Ha3BaHHS
OTJIENBbHBIX HEOPTaHWYIECKHUX BEIIECTB (YrapHBIN Ta3, YIIIEKUCIBIA Ta3, aMMHUaK, TalléHast U3BeCTh, HeTaléHas
W3BECTb, TUTHEBAS COMA, IUPHUT U APYTHE);

c(hOpMHUPOBAHHOCTh YMEHHI ONPEACATh BAJICHTHOCTh M CTEIICHh OKUCIICHUS XUMHUECKUX JJICMCHTOB B
COCIUHCHHSX Pa3JIMYHOIO COCTaBa, BUJ XHUMHUYECKOW CBSI3U (KOBAJICHTHAs, HWOHHAs, MeETaJUIMYECcKas,
BOJOPOAHAS) B COCOWHCHUAX, THI KPUCTAUIMYECKONH pPEImIETKM KOHKPETHOTO BemecTBa (aTOMHAas,
MOJICKYJISIpHAs, HIOHHASI, METAJUTMUYECKAs ), XapaKTep CPE/Ibl B BOJHBIX PACTBOPAX HEOPTAaHHMUYSCKUX COCTUHCHHUI;

c(hOpMUPOBAHHOCTh YMECHUN YCTAHABIUBATh MPUHAIIIC)KHOCTh HEOPTAHUYECKUX BEIIECTB M0 UX COCTAaBY
K OIpeneléHHOMY KIIACCy/TpyIe COeNWHEHWH (MPOCThIe BEUIeCTBA - METAUIBI M HEMETAJUIbl, OKCHIIBI,
OCHOBaHMUSI, KHCIIOTHI, aM(OTEepHBIE THAPOKCUIBI, COITHN);

c(hOpMHUPOBAHHOCTh, YMEHHH pacKpbIBaTh CMBICH mepuomuueckoro 3akoHa JI.MI. MenneneeBa u
JIEMOHCTPHUPOBATH €T0 CHCTEMATH3UPYIOIIYIO, OOBSICHUTENFHYIO W MPOTHOCTHYECKYIO (DYHKIIAH;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX JIEMEHTOB
1-4 nepuonos Ileproanyeckoii cucTeMbl XuMUIeckux 31eMeHToB J[.M. MeHzeneera, UCIOb3Ys TOHATHS «S-,
p-, d-31eKTPOHHBIC OPOUTATIHY, «IHEPTETHUCCKHE YPOBHMY, OOBICHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB
XUMUYECKUX 3JIEMEHTOB U MX COCOUHEHUH MO mepuoaaMm U rpymmnam llepruoguueckoil cUCTeMbl XUMUYECKUX
anemenToB .M. Menneneena;

c(OpMUPOBAHHOCTh, YMCHHMI  XapaKTepu30BaTh (OMHMCHIBATh) OOINME XUMHYECKHE CBOWCTBA
HEOPraHWYECKUX BELIECTB PA3IMYHBIX KIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE I'€HETUUECKOW CBSI3U MEXKAY
HEOPraHWYECKUMH BEIECTBAMU C IOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKLIUM;

c(hOpPMHUPOBAHHOCTh YMEHHUS KIACCHU(PHUIIMPOBATh XUMHUYSCKHUE PEAKIIMU 110 Pa3IHUYHBIM TMPU3HAKAM
(4uciy U COCTaBy pearupyronux BEIIECTB, TEIUIOBOMY 3G (EKTy peakiyu, U3MCHEHUIO CTCIICHEH OKUCIICHUS
AJIEMEHTOB, 00PATHMOCTH PEAKIINH, YYACTHIO KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHHMI COCTABJIATH YPAaBHEHUS PEAKIUH pa3jMYHBIX THUIIOB, TIOJHBIE U
COKpAIIEHHbBIC YPAaBHEHHUS PEAKI[Mii HOHHOTO OOMEHA, YUMThIBAs YCIOBHS, IPU KOTOPBIX 3TH PEAKIUU HIYT JIO
KOHIIA;

c(hOpMUPOBAHHOCTH YMEHH MPOBOJUTH PEAKIINH, MTOITBEPKIAIOIINE KAaYeCTBEHHBIN COCTAaB Pa3IUIHBIX
HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH OMNBITHBIM IYTEM HOHBI, MPHUCYTCTBYIONIINE B BOIHBIX PacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHH PACKPHIBATh CYIIHOCTh OKHCIHWTEIHHO - BOCCTAHOBHUTEIHHBIX PEaKIIHA
TIOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OallaHCa ATHX PEaKIInii;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBHCUMOCTh CKOPOCTH XUMHUECKOM PEaKIMh OT Pa3IUuHBIX
(hakTOpOB; XapakTep CMEIIEHHS XWMHUYECKOTO pPAaBHOBECHsS B 3aBHUCHMOCTH OT BHEIIHETO BO3JICHCTBUS
(mpunain JlelllaTense);

c(hOpMUPOBAHHOCT, YMEHHH XapaKTepU30BaTh XUMHUECKHUE IIPOIECCHI, JICKAIMEe B OCHOBE
MIPOMBINICHHOTO TIOJTyYEHUS CEPHON KHCIOTHI, aMMHaKa, a Takke Cc(hOpPMHPOBAHHOCTH TPEICTABICHUI 00
OOIIMX HAYYHBIX MPUHIIMAIIAX U SKOJOTHYECKUX MPOOIeMax XUMHUYECKOTO IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH IPOBOJUTH BBIYUCICHUS C HCIOJIb30BAaHUEM IOHSATHS «MaccoBas JOJIs
BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHWH Ta30B MPHU XUMHUYECKUX PEaKIUsAX, MAcChl BEIIECTBA WIIH
00BEMa Ta30B IO U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM 00bEMY OJHOTO M3 YYACTBYIOUINX B PEAKIUH
BEIIECTB, TEIIOBOro 3(@dekra peakiud Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIISCTB, NpPEBpAIlCHUS U
COXpaHEHUS YHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATh MTPABHJIA MOJL30BAHUS XUMHUYECKOW TIOCY IO U 1a00paTOPHBIM
o0OpyIOBaHMEM, a TaKKe IpaBWiia OOpAIICHHMs C BEUICCTBAMH B COOTBETCTBHM C HHCTPYKIHUSAMH I10
BBITIOJTHEHHIO JTa00PATOPHBIX XUMHUUECKUX OIIBITOR;

c(hOpPMUPOBAHHOCTh YMCHHI IUIAHUPOBATh U BBIMOJIHATh XUMHUYSCKAN OSKCICPUMEHT (pa3ioKeHHS
MEepOKCUAa BOAOPOJa B MPUCYTCTBUM KaTajau3aTopa, OMpeAcNiEHUE CpeAbl PacTBOPOB BEIIECTB C MOMOIIBIO
YHHBEPCAIBHOIO WHAMKATOPA, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHYCCKOM PEaKIUH, PEaKIHH
HOHHOTO OOMEHa, KaueCTBEHHBIC pEakIMH Ha Cyib(aT-, KapOOHAT- M XJIOPHA-aHHOHBI, HA KAaTHOH aMMOHHSI,
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peleHne dKCIIePUMEHTAIBHBIX 3a/1a4 1Mo TeMaM «MeTamib» u «HeMeTas») B COOTBETCTBHH C TIPaBUIIAMHU
TEXHUKH O€30MacHOCTH MpH OOpalieHrH C BEMIeCTBAaMU M JIAOOPAaTOPHBEIM OOOPYIOBaHWEM, MPEACTABIATH
pe3yJbTaThl XUMHYECKOTO JKCIEpUMEHTa B (OpME 3alucu ypaBHEHUH COOTBETCTBYIOIIMX PEAKIUA U
(hopMyITMPOBAThH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XMMHUYECKYI0 MH(POPMAIIHIO, MTOIYIaeMy0 U3
Pa3HBIX UICTOYHHUKOB (CpEICTBa MAaCCOBOI KOMMYHHKANWU, IHTepHET 1 Ipyrux);

c(hOpPMHUPOBAHHOCTh YMEHHN COOJIOIATh MPABUIIa 3KOJIOTHUECKH 1IEIeCO00Pa3HOTo MOBEICHUS B ObITY U
TPYIOBOH JEATEIHHOCTH B LIEJSX COXPAHEHHUS CBOETO 3/IOPOBBS M OKPYXKAIOIIEH IPUPOJHON Cpebl, 0CO3HABATH
OTNAaCHOCTb BO3JICMCTBUS Ha WBbI€ OpPTraHU3MbI ONpPEEIEHHBIX BEIIecTB, MOHUMAas cMbica mokazatens [1/K,
MOSICHSTHh HAa MPUMEpPax CHOCOObI YMEHBIICHUS M TPEJOTBPAINEHUS MX BPEAHOTO BO3JICHCTBUS HA OPraHHU3M

YCJIO0BCKa,

11l 00YYalOIIMXCSl C OTPAaHWYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI: YMEHHE HPUMEHSTH 3HAHHA 00
OCHOBHBIX JIOCTYITHBIX METOAAX MMO3HAHMUS BEILIECTB M XMMUYECKUX SIBJICHUH;

JUI CTETBIX U CIa0OBHUISIIMX OOYYaIOMIMXCS: YMEHHE HCIONb30BaTh PElbe()HO TOUCHHYIO CHCTEMY
o0o3HaueHuit JI. bpaiins mist 3anmucu XuMudIecKux GopMy.

B mporecce OCBOGHHMS MUCIHUILUIMHBI XUMHS Y OOydYarOUTUXCs

kommerennmn (OK):

JIOJOKHBI  (hOPMHUPOBATHCS  00IIHE

Koa n HanmMeHoBaHue
¢opmupyembIx
KOMIIeTeHIIU I

Ilnanupyemblie pe3yJbTaThbl 0CBOCHHS AUCHUIIMHBI

Oommue

I[I/ICIIHHJII/IHapHBIe

OK 01. Bri6upats
CIIOCOOBI perIeHus
3amaq
npodeccnoHaTbHOM
JEATeTLHOCTH
MPUMEHHTENLHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIUTAHMSA:

- TOTOBHOCTh K TpyAYy, OCO3HaHUE
[IEHHOCTH MacTepCTBa, TPYAOIIO0HE;

- TOTOBHOCTh K aKTHUBHOH JESITEILHOCTH

TEXHOJIOTHYECKOHN n COITMAJILHOM
HaIIpaBJICHHOCTH, CIIOCOOHOCTH
WHUIIUAPOBATE, MJIAaHUPOBATH "
CaMOCTOSTEILHO BBITTOJTHATE TaKyro
JIEATEILHOCTD;

- HMHTEpEeC K PajIMYHbBIM  cdepam

po(ecCUOHAIBHOMN IeSTENbHOCTH,

OBsBJ1agenue YHUBEPCAJIbHBIMHU
Y4eOHBIMH MO3HABATEJIbHBIMH
NEeHCTBUSIMU:

a) 0a30Bble JIOTHYecKHe AelCTBHS:

- CaMoOCTOSTEeNbHO (OPMYIUPOBATh U
aKTyaJIn3upPOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAaHABIMBAThb  CYIIECTBEHHBIN
NpU3HAK  WIA  OCHOBaHUA  JUIA
CpaBHEHUS, KJ1accupuKalum u
00001IEeHHS;

- ompeaciisiTb LOCJIM  ACATCIIBHOCTH,
3alaBaTb MapaMCTpbl U KPUTCPUHU HUX

JIOCTYKCHMS,

- BBIBJATH  3aKOHOMEPHOCTH U
MPOTUBOpPEUYUS B PacCMaTPUBAEMBIX
SIBIICHUSIX

- BHOCHUTh KOPPEKTHUBBI B
JIeSITEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YIbTAaTOB  IEIAM,

- BIAJCTh CHUCTEMON XHMMHUYCCKHX 3HAHHUH,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIArarolue
MOHATHS (XUMHUYECKUM JJIEMEHT, aToM,
ANEKTpOHHAs 000J0YKa artoma, s-, p-, d-
9JIEKTPOHHbIE OpOMTaNM aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPULIATENEHOCTB, CTETICHb
OKHCJIGHUS, XHMHYECKasi CBs3b, MOJIb,
MOJISIpHasT —Macca, MOJSIPHBIH  00beM,
VIJIEPOAHBIA  cKeneT, (DyHKIMOHAIbHAs
Tpynma, paAukall, HW30MEpHs, H30MEpHI,
TOMOJIOTHYECKHUI paz, TOMOJIOTH,
YIJIEBOAOPOIBL, KHCJIOPOI- U
aszoTcojiepxaliue COETMHEHMUS,
OMOJIOTHYECKU aKTHBHBIE BEILIECTBA
(yrneBoapl, KHUphl, Oenku), MOHOMEp,
osmmMep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COETMHEHHUS,
KpHUCTaJTHYecKast peleTka, TUIIBL
XMMUYECKUX  peakuuii  (OKHCIMTENIBHO-
BOCCTaHOBHUTEIBHBIE, 9K30- u
SHIOTEPMUYECKHE,  PEAKIHH  HOHHOIO
oOmeHa), pactBop, 3JIEKTPOJIUTEHI,
HERIIEKTPOJIUTHI, JNEKTPOITUTHYECKAS
JIUCCOLIHAITHS, OKHCITUTEID,
BOCCTAaHOBUTENb, CKOPOCTb XHUMHUYECKOU
peaxium, XUMIHIeCKOe paBHOBECHE), TEOPUHU
W 3aKOHBI (TEOpHs XMMHUYECKOTO CTPOCHHS
oprannueckux BemiectB A.M. bytneposa,
TEOpHUs INEKTPOIUTHUECKON AMCCOIMALINY,
nepuoauyeckuii 3akon .M. Menneneena,
3aKOH COXpaHEHUs MAacchl),
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OIICHHUBATh OCIENCTBUMN
JESITENILHOCTH;
- pa3BUBAThb KPEATUBHOC MBIINUJICHUC IIPpU

PEIIeHNH JKU3HEHHBIX TIPOo0IeM

pUCKHU

0) 0azoBbIE Hccjie10BaTeIbCKUe
JaelcTBUS:

- BIIA/IETh HaBBIKAMH y4eOHO-
HCCIIEI0BATENBCKON u MPOEKTHOM
JESATCIILHOCTH, HaBBIKAMU  Pa3peIICHUs
npobiem;

- BBUIBIATH  NPUYHHHO-CIIECTBEHHBIE
CBS3M U  aKTyallM3UpoOBaTh  3ajady,
BBUIBUTaTh  TUIIOTE3Y €€  PCUICHHUS,

HAXOJUTh apryMEHTHI JJISl JIOKA3aTelIbCTRA
CBOUX YTBEP)KJCHHH, 3a/1aBaTh MapaMeTPhl
U KPUTEPUH PEUICHHUS;

- aHAM3UPOBATh TOJYYCHHBIE B XOJe
pelleHHS 3a]1a4d PE3YJIbTaThl, KPUTHUSCKH
OIICHUBATh X JIOCTOBEPHOCTb,
MPOTHO3MPOBATh HW3MEHEHHE B HOBBIX
YCIIOBHSX;

- yMeTh  TEPEHOCUTh  3HAHUA B
MMO3HABATEIILHYIO H MPAKTHYECKYIO
00JIaCTH KU3HENEITENHHOCTH;

- YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JIaCTelH;

- BBIABHraTh HOBBIC WJICH, TMpeaarath
OPHUTHUHATBHBIC MOJXO/IbI U PEIICHHUS;

- CIIOCOOHOCTE MX HCIIOJIL30BAHUS B
[I03HABATEJIBHON U COLMAIbHON ITPAKTHKE

3aKOHOMCPHOCTH, CHMBOJIMYCCKHI  SI3BIK
XHUMUU, (baKTOJ'IOFI/I‘ICCKI/IC CBCIACHUA O
CBOﬁCTBaX, COCTaBe, MNOJIy4YCHUHN nu

0e30IacCHOM  MCIIOJIL30BAHUNA  BaKHEMIITNX
HEOPraHMYECKUX M OPraHUYECKHX BEIICCTB
B OBITY W MNPaKTHYECKOH JIeSITEIBHOCTH
4YeII0BEKa;

- YMETh BBIABIIATH XapaKTEpHbIC MPU3HAKU

" B3aMMOCBA3b N3YyYCHHBIX HOHHTHﬁ,
MNPUMCHATL  COOTBCTCTBYIOIIMEC  TIOHATHA
Inpu OIUCaHUH  CTPOCHUA U CBOMCTB

HEOPraHMYCCKUX M OPraHHUYCCKHUX BCEIICCTB
n ux npeBpameHHﬁ; BBIABJIATH B3aMMOCB3b

XMMUYECKUX 3HAHUH C TIOHATHAMH U
NPEICTABICHUSIMH Ipyrux
€CTECTBCHHOHAYYHBIX IIPEAMETOB;

- yYMeThb UCHOJb30BaTh HAUMEHOBAHMS

XUMHUUYECKUX COEIMHEHUN MEXKIYHApOAHOTO
COI03a TEOPETHUYECKOM M  MPUKIATHOMN
XUMHHN )41 TPUBUAJIBHBIC Ha3BaHUA
BR)XHEHIINX BEIIECTB (3TUJICH, alleTHJICH,
TJIALICPYH, (henom, (hopManberus,
YKCYCHasl KUCJIOTa, TJIMLMH, YTapHBIA Ta3,
er'IeKHCJII:Iﬁ ras, aMMHaKk, ramicHas
U3BECTb, HeramieHas W3BeCTb, IHUTHEBas
colma W JPYTHX), COCTaBIATH (HOPMYIIBI
HCOPraHMYCCKUX U OPraHN4Y€CKUX BEIICCTB,

ypaBHEHUS XUMHUYECKHX peaxiuii,
OOBSCHATP WX CMBICI; IOATBEPXKIATh
XapaKTepHbIE XUMHYECKUE CBOICTBa
BEILIECTB COOTBETCTBYIOLTIMHU

SKCIIEPUMEHTAMU U 3aIlUCSAMU ypaBHEHUU
XUMUYECKHUX PEeaKLUii;

- YMCTh YyCTaHaBJIMBAaTb IMPUHAAJIC)KHOCTDH
HN3YYCHHBIX HEOPraHn4CCKUX u
OPraHWYECKUX BEIIECTB K ONpPEAeTICHHBIM
KJaccam 51 rpyniam COEJIMHEHUH,
XapakTepru30BaTh UX COCTaB M BAXKHEUIIME
CBOMCTBa; ONPEHENATh BHUIbl XUMHUYECKUX

cBA3er (xoBajieHTHas, WOHHaf,
METaJUIMYECKas], BOJIOPO/IHAsA), THIIBI
KPUCTAJUIMYECKUX  PEIIETOK  BEIIECTB;

KJ'IaCCI/I(l)I/IL[I/IpOBaTB XUMUYCCKUC PCAKIINU,

- chopmupoBaTh  NPEACTABICHHUSI: O
MaTepUuaTbHOM SIMHCTBE MHpa,
3aKOHOMEPHOCTSIX u MMO3HABAEMOCTHU

SIBJIEHUA TPUPOJABI, O MECT€ U 3HAYEHUU
XUMUH B CUCTEME €CTCCTBCHHBIX HAYK U €€
poru B OOCCIIEUYCHHH  yCTOMYHUBOTO
pa3BUTUSl  YEJIOBEYECTBA: B  PEIICHUU
npo0JeM BDKOJOTHYECKOM, DHEPreTHYecKOi
W TUIIEBOM 0€30macHOCTH, B Pa3BUTHH
MEJIMIIMHEI, CO3JIaHUM HOBBIX MaTEPUAJIOB,
HOBBIX HCTOYHUKOB SHEPTHUH, B
obecrieueHNH PaIMmOHAIIBHOTO
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MPUPOJIOTIONB30BAHNS, B (HOPMHUPOBAHUH
MHUPOBO33pEHHUsI ¥  OO0mEeHd  KyJIbTypHI
4yeloBeKa, a  TaKke  JKOJIOTHYECKH
000CHOBaHHOTO OTHOLICHUSI K CBOEMY
3IIOPOBBIO U IPUPOIHOM cpefie;

- BIAJCTh CHCTEMON XUMHUYECKUX 3HAHUM,
KOTOpasi BKJIIOYAET: OCHOBOIOJATaIOINe
MOHATUS  (JOTIOJIHUTEIBHO K  CHUCTEME
MOHATHH ©0a30BOTO YPOBHS) - H30TOIIHI,
OCHOBHOE M BO30Y)XICHHOE COCTOSIHHE
aToMa, rHOpUIN3aIKs AaTOMHBIX OpOUTaJICH,
xummdeckas cBs3b ("0 " m "', kpaTHBIE
CBS3H), MOJIApHAas KOHIIEHTpAIHS,
CTPYKTypHast (hopmya, HU30MepHs
(cTpykTypHas,  reomerpmueckas  (IMC-
TpaHC-U30MEpHs),  THIIBI  XUMHUYECKHX
peaknmuii  (roMO- W TETEpOrcHHEIE,
oOpatumble W HeEoOpaTUMBbIE), PACTBOPHI
(MCTUHHBIC, TICTIEPCHBIE CHUCTEMBI),
KpUCTAJUIOTUAPAThl, CTCIICHb AXUCCOIHAIIUN,
AJIEKTPOJIN3, KPEKUHT, pUGOPMUHT);TCOPUH
" 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33pEHUECKHE 3HAHUS, JIeKaIlie B
OCHOBE IIOHUMAaHUA MIPUINHHOCTHU u
CHUCTEMHOCTH XUMHYECKUX  SBIICHUH,
COBpEMEHHBIC TIPEACTABICHUS O CTPOCHUH
BEIIECTBA HAa aTOMHOM, MOJEKYJISAPHOM U
HaJIMOJIEKYJIIPHOM YPOBHSX;
MPEJICTABICHUS 0 MEXaHU3MaX XUMHUECKUX
peaKHI/Iﬁ, TEPMOANHAMHUYCCKUX u
KHHETHYCCKUX 3aKOHOMECPHOCTAX Hux
MPOTEKaHUsl, O XMMHYECKOM PaBHOBECHUH,
IUCTIEPCHBIX CHUCTEeMax, (pakTonmormueckue

CBEJICHUS 0 CBOMCTBAX, COCTaBe,
MOJIy4eHUH M O€30MaCHOM HCIOJIb30BaHUU
BOKHEHIITHX HEOPTraHUYEeCKHIX u

OpTaHNYCCKUX BCLICCTB B 6[)ITy u
MPaKTUYECKOW  JESITEIbHOCTH  4YeJOBEKa;
00X HAYYHBIX MPUHIMIAX XUMHYECKOTO
MPOU3BOACTBA (HA MpPUMEpPE MPOU3BOJICTBA
CepHOW KHCIIOTHI, aMMHaKa, MeTaHoJIa,
nepepaboTku HeTH);

- yMeThb  TMPOBOJUTH  pacyeThl IO
XUMHYECKUM (GOopMylIaM W YypaBHEHHAM
XUMHNYECCKUX peaKHI/Iﬁ C HCIIOJb30BAaHHUEM
¢u3nyeckux BenuuMH (Maccel, O0BeMa
ra3oB, KOJTM9IeCTBA BEIIIECTBA),
XapaKTepU3YIOIIHX BEIIIECTBA c
KOJIMYECTBEHHOH CTOPOHBI: PacdeThl [0
HaXOXIEHUIO  XUMHYECKOH  (hopMyIIbl
BEIIECTBa; pacyeThl Maccel  (0ObeMma,
KOJIMYECTBA BEIIECTBA) MPOJYKTa PEaKIUH,
€CJIM OJTHO W3 HCXOIHBIX BEUIECTB JaHO B
BUJIE pacTBOpa C OMNPENICIEHHOW MaccOBOM
JToJIell paCTBOPEHHOTO BEUIECTBA WJIM JAHO
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B H30BITKE (MMEET TPUMECH); pacueThl
MaccoBOW WM OOBEMHOW JONH BBIXOZA
OPOJYKTa pEaKIMU; PacyeThl TEIIOBOIO
addexra peakiuii, 00BEMHBIX OTHOIICHHUM
ra3os;

- YMETh BBISBIATH XapaKTEpHBbIC MPUIHAKH
U B3aMMOCBSI3b  M3YYCHHBIX  TOHSTHH,
NPUMEHATh  COOTBETCTBYIOIME MOHSTHUS
NpU  ONMHCAHWHM CTPOCHUS W  CBOWCTB
HEOPraHMYECKUX U OPTaHWYECKHX BEIIECTB
U MX TPEBPALICHUIA; BBISBIATH B3aHMOCBSI3b
XUMAYECKUX 3HAHUH C TIOHATHAMU U
MPEJCTABICHUSIMHA JIPYTHX TPEIMETOB s
Oolee  OCO3HAHHOTO  TOHMMAaHUS U
OOBSICHEHHSI ~ CYIIHOCTH  MAaTePUATLHOTO
€JIMHCTBA MHUPA; WCIOJB30BaTh CUCTEMHBIC
XUMHNYECKHUE 3HaHUA A O6BHCHCHI/ISI u
MPOTHO3UPOBAHUS  SIBJIEHUW, HMEIOIIUX
€CTeCTBEHHOHAYYHYIO IPUPOJIY;

- YMEThH HUCII0JIB30BaTh HaAanMMCHOBaHHUA
XUMHUUYECKUX COEIMHEHUN MEXKIYHApOAHOTO
COI03a TEOPETHYECKOM M  MPUKIATHOMN
XHUMHU ¥ TPUBHAJbHBIC HA3BaHUS BEIIECTB,
OTHOCAIINXCA K HN3YYCHHBIM KJj1accaMm
OpPraHUYECKUX u HEOPraHMYECKUX
COCJIMHEHUI; HCIONb30BATh XUMHYCCKYIO
CUMBOJIMKY JJIi  COCTaBJCHHS (POpMyI
HCOPraHMYCCKUX BCUICCTB, MOJICKYJIAPHBIX

u CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIllEHHBIX U  CKeJeTHBIX) (opmyn
OpraHMYECKUX BEIIECTB; COCTaBIIATh

YpPaBHEHUS  XUMHYECKUX  peakuuil U
PacCKpbIBaTh UX CYIIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA TTOCPEIACTBOM
COCTaBJICHHS JJICKTPOHHOTO OajaHca 3THX
peaknuii; peakuii HOHHOTO OOMEHa yTeM
COCTaBJICHHUSI WX TOJIHBIX M COKpPAICHHBIX
VMOHHBIX YPaBHEHUH; peakUUil TUApONIN3a,
peaknuii  KOMILIEKCOOOpa3OBaHUs (Ha
MpUMEPE THUAPOKCOKOMIUIEKCOB IIMHKA M
aTIOMHUHHASA); TIOATBEPKAATH XapaKTEPHBIC
XHMHYCCKHUE CBOICTBa BEIICCTB
COOTBETCTBYIOIIUMH  3KCHEPUMEHTAMH U
3aIIMCSIMU ypaBHEHHI XHUMUYECKHUX
peaKIunii;

- YMETh KJIACCU(UITUPOBATH
HEOPTaHWYIECKHE U OPTaHUIECKHUE BEIIECTBA
U XHUMHYECKHE PEaKINH, CaMOCTOATEIHHO
BEIOMpaTh OCHOBaHWS W KPUTEPUU IS
KJIACCU(DUKAIIMH HU3yYaeMBbIX XUMHUYECKUX
00BEKTOB; XapaKTEepH30BaTh COCTaB W
BaKHEHIITNE CBOIICTBa BEILIECTB,
MpUHAAJICKAIINX K OMPEIeTICHHBIM Kilaccam
i rpynmnam COCTUHCHUI (ipocTeie
BEIIECTBA, OKCHUJbI, THUJPOKCHUJIBI, COJIH;
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YTIEBOIOPOIBI, MPOCThIC 3(UPHI, CIUPTHI,
(heHOBI, aTbICTHIIBI, KETOHBI, KAPOOHOBBIC
KHCIIOTBI,  CJIOXHBIE  3(UPBI,  KHUPBHI,
YIJICBOJIbI, aMUHBI, AMUHOKHCIIOTHI, OCITKN);
MPUMEHSTh 3HAHHUS O COCTaBE€ M CBOMCTBAx

BEIIECTB TUTS 9KCIEPUMEHTATBHOM
MIPOBEPKHU TUIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
peaxiuin u MPOTHO3UPOBAHUSA

BO3MOKHOCTEH UX OCYILIECTBICHHUS;

- YMETb TMOATBEPXJaTh Ha KOHKPETHBIX
npuMmepax XapaxkTep 3aBUCUMOCTH
PEAKIIMOHHOM CIOCOOHOCTH OPTraHMYECKUX
COCMHEHUH OT KpaTHOCTH W  TUIA
koBanenTHoM cBs3u ("T " u ""), B3aHMHOTO
BIMSHUS aTOMOB W TpPYyNIl aTroOMOB B
MOJIEKyJlaX; a TakKkKe OT OCOOCHHOCTEN
pcam3annuu Pa3INYHbIX MEXaHU3MOB
MPOTEKAHUS PeaKLUii;

- yYMeThb XapaKTepHu30BaThb JJIEKTPOHHOE
CTpoeHne aroMoB (B OCHOBHOM M
BO30YXJIEHHOM COCTOSHHH) H  HOHOB
XUMUYECKUX 3JIeMEHTOB 1 - 4 mepuonos
Ilepunonnueckoit CHUCTEMBI H.N.
MenaeneeBa u ux BaJICHTHbIE

n.n

BO3MOHOCTH, UCHOJB3Ys mousitus "s", "p",

"d-anexkrpoHHbIe" opOuranmu,
SHEPreTU4YecKue YPOBHUY; OOBSICHATD
3aKOHOMEPHOCTH  W3MCHEHHUS  CBOWCTB

XMMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX HMHU
COEMHEHMI 110 IEPUOJAM H IPYIIIaM;

OK 02. Ucnonb3oBaTh
COBpEMEHHBIE
CPEeJCTBA MOKUCKa,
aHanm3a u
WHTEPIIPETaluN
WHpOpPMAIIUH U
nH(OPMAITMOHHBIC
TEXHOJIOTHH JJIsI
BBITIOJTHEHHS 33124
npodeccuoHaIbHON
JESATSILHOCTH

B 00J1aCTHLEHHOCTH HAYYHOI'0
TO3HAHMSA:

- cOPMHUPOBAHHOCTh MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHON
MPaKTUKX, OCHOBAaHHOIO Ha JUaiore
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTA B MOJUKYJIBTYPHOM MUDE;

- COBEpILICHCTBOBAHME  S3BIKOBOM U
YUTATENIbCKOM KYyJIBTYpbl KakK CpeICTBa

B3aMMOACHCTBHA  MEXAYy JIIOABMH U
IIO3HAHUA MDA,

- OCO3HAaHHUE LIEHHOCTHU Hay4HOU
JESTENIBHOCTH, TOTOBHOCTh OCYIECTBIIATH
MIPOEKTHYIO u HCCIIEI0BATEIBCKYIO
ACATCIbHOCTD WHAWNBUAYAJIbHO u B
rpymre;

Ogaanenne YHHBepCaAJIbHBIMH
Y4eOHBIMU NMO3HABATEIbHBIMH
AeHCTBUAMM:

B) padora ¢ mHpopMmanmeii:

- BJAaJETh  HAaBBIKAMH  IOJ[y4EHUS

vHGOpMAIIMM W3 HCTOYHHKOB Pa3HBIX

- yMeTb IUIAHMPOBaTh W  BBINOJIHATH
XUMHYECKUN HKCHEPUMEHT (TpEeBpaIeHUS
OpraHMYEeCKUX BELIECTB INpPH HarpeBaHUH,
MOJy4YeHUEe OJTHICHA M M3YYEHHE €ro
CBOWCTB, KAueCTBEHHBIE pPEAaKUMH Ha
albIETHIbl, KpaxMal, YKCYCHYIO KHCIIOTY;
JeHarypauuss OJNKOB TMpH HarpeBaHHH,
LUBETHbIE pEaKUUu OEIKOB; IPOBOAUTH
peakiuu HMOHHOTO OOMEHa, OIpeAeIsATh
cpely BOIHBIX PacTBOPOB, Ka4yeCTBEHHBIE
peakuuu Ha cyibdar-, kKapOoHAT- ¥ XJIOPUA-

aHMOHBI, HAa KATHOH aMMOHHUS; pellaTh
JKCIIEPUMEHTAIbHBIE 3aJa4d 10 TeMam
"Metanmns!" u "Hemerasnnbr") B
COOTBETCTBMHM C TMpaBWJIaMHd TEXHUKH
Oe3zomacHOoCTH ~ TpU  OOpamieHuH  C
BELIECTBAMH u na00paTOPHBIM
000pyI0BaHNEM; MTPEACTABISATH PE3YIbTAThI
XMMHYECKOT0 dKCIepuMeHTa B  (opme
3allUCU  YPaBHEHMH  COOTBETCTBYIOLIMX

peakuuii ¥ QOpMyIUpPOBAaTH BBIBOABI Ha
OCHOBE ITHX PE3YJIbTaTOB;

-  yMEThb AaHaJM3WUPOBaTh XHMHYECKYIO
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TUTIOB, CAaMOCTOSITEJIBHO OCYILECTBISTH
MOUCK, aHaJM3, CHCTEMAaTH3alMI0 U
WHTEPIpETAUI0 HHOOPMALUU Pa3THYHBIX
BUJOB 1 (DOpM Mpe/ICTABICHUS;
- co3maBaTh TEKCTHl B
dbopmaTtax ¢  ydeTroMm
WHPOpPMALMM W  ILEJEeBOH
BBIOHpast ONITUMAJBbHYIO
NIPE/ICTAaBIICHUS U BU3YaIN3AIIH;

- OLICHUBATh JIOCTOBEPHOCT,
JICTUTUMHOCTb UHQOPMAaIIH, ee
COOTBETCTBHE MPABOBBIM M MOpAIBHO-
ATUYECKUM HOpMaM;

- HCTOJIBb30BaTh cpeacTBa
MH()OPMAMOHHBIX ¥ KOMMYHHKAITHOHHBIX
TEXHOJIOTHA B pEIICHWH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX H OpraHu3aliiOHHBIX
3aJad  C  CcoONoAeHWEM  TpeOOBaHMM
OPrOHOMHUKH, TEXHHKH OE30MacHOCTH,
THTHCHBI, pecypcocOepekeHus], MPaBOBBIX
u ITHYCCKUX HOpM, HOpM
nH(GOPMAITMOHHON 0€301TaCHOCTH;

- BJIaJIeTh HaBBIKAMHU PAcIIO3HABAHUS U
3alIUTH THPOPMAIH, HHQOPMAIIHOHHOM
0€30IMaCHOCTH JINYHOCTH,

Pa3IMYHBIX
Ha3HA4YCHUS
ayJIuTOpHH,

dopmy

WHPOPMAIUIO, TOIYYaeMyK U3 pPa3HBIX
HMCTOYHHUKOB (cpencts MacCcoBOt
uHpopMaIuu, ceTh IHTepHET U Ipyrue);

- BJIQJICTh OCHOBHBIMH METOJ[aMH Hay4HOTO
TO3HAHUSI BEIIECTB U XUMHICCKUX SBICHUI

(mabmromenne, W3MEPEHHE, DKCICPUMEHT,
MOJICTTUPOBAHHE);
- yMETh  MPOBOJUTH  pacyeThl IO

XUMAYeCKHM (QopMylnaM W ypaBHEHHUSM
XUMHYECKUX PEAKIUi C HCIOJIb30BaHUEM
(DUBUYECKUX BEIUYHH, XapaKTEePHU3YIOIUX
BEIIECTBA C KOJMYCCTBCHHOW CTOPOHBI:
Maccel, 0o0beMa (HOpPMaJbHBIE YCIOBHS)
ra3os, KOJIMYECTBA BEIIIECTBA;
UCTIONB30BaTh ~ CUCTEMHBIC  XMUMHYECKUE
3HaHWsI Ui TPHHATUS — PEIICHWH B
KOHKPETHBIX KHNU3HCHHBIX CUTyalusx,
CBs3aHHBIX C BeUIeCTBaAMHU u ux
MPUMEHEHUEM;

- YMETh CaMOCTOSTEIBHO IUIAHUPOBATH H
IMPOBOJUTH XUMHYECKHH OKCIICPUMCHT
(momyyeHne W UW3y4YCHHUE  CBOWCTB
HEOPraHMYECKUX U OPraHUYECKUX BEIICCTB,
KAueCTBCHHBIC PEaKIUU  YIJIEBOJOPOJIOB
Pa3IUIHBIX KJIacCOB u
KHCJIOPOJICOJCPIKAIIIX OpPTraHUYECKUX
BCIIECTB, PCHICHUE OKCIICPUMCHTAJIbHBIX
3ajJa4 MO Paclo3HABAHUIO HEOPTaHMYECCKHX
W OpPraHMYEeCKHX BEIIECTB) C COONIOCHUEM

npaBun  Oe3zomacHoro  oOpamieHust ¢
BEILIECTBAMH u 71a60paTOPHBIM
obopynoBaHueM, (OPMYJIHPOBATh  LEJIH
UCCIIeIOBaHuS, NPEIOCTABIAT B
Pa3INIHOM dopme pe3yabTATHI
9KCHEPHUMEHTA, aHAJIM3UPOBAThH u

OLICHUBATh UX JIOCTOBEPHOCT;
- YMETh OCYIICCTBIISITH IEJICHANPABICHHBIHI
MOMCK  XHMHUYECKOH  HWHpOpMalyu B
pa3IMYHBIX ~ MCTOYHHMKAaX (HaydyHas o
y4eOHO-Hay4YHasl JIMTEpaTypa, CpelCTBa
MaccoBoi uH(popMaiuu, ceth VHTepHET U
JIpyTHe), KPUTUYECKA  AHAIM3UPOBATH
XUMUYECKYIO nH(pOpMAITHIO,
nmepepadaTeiBaTh €€ M HCIOJIh30BaTh B
COOTBETCTBHM C TIOCTaBIEHHOW Yy4eOHOM
3aJ1a4eH;

-  BJIaJeTh CUCTEMOH 3HAHUU O METOIaX
HAy9HOTO TIO3HAHUS SIBJICHWH TIPHPOJIFHI,
HCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax U
YMEHUSMU MPUMEHATh ATH 3HAHUSA MpU
AKCTIEPUMEHTAITFHOM HCCIIeIOBAHUH
BEIIECTB U M1 OOBICHECHHUS XUMHUYECKUX
SIBJICHUM, HMEIOIIUX MECTO B MPHUPOAC
MPaKTUYECKOU NIESITEIILHOCTH YEJIOBEKA U B
MMOBCETHEBHOM YKH3HM,
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OK 04. DddexTrBHO
B3aUMOJICHCTBOBATH U
paboTaTh B
KOJUICKTUBE U KOMaH/Ie

- TOTOBHOCTbH K CaMOpa3BUTHIO,
CaMOCTOSITEIIEHOCTH M CAMOOTIPEIENICHUIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEA0BATENIbCKOM, IIPOEKTHOM U
COLIMAJIbHOM JCSTEIbHOCTH;
OBﬂane}me YHuBEpPCaAJIbHBIMH
KOMMYHUKATHUBHBIMHA IleﬁCTBHﬂMH!

0) coBMeCTHAs eI TeJIbHOCTh.

- IMOHUMATh u HCIIOJIb30BAaTh
MIPENMYIIeCTBa KOMaHIHOM H
VHAWBUIYAILHOW PaOOTHI;

- MIPUHUMATh (S0 COBMECTHOM
JIETEIbHOCTH, OpraHU30BBLIBATH u
KOOpJIMHHUPOBATh  NEHCTBUS TIO0  €e

JIOCTHKEHUIO; COCTABJIATH IUIaH JACHCTBUM,
pacOpenenarb pojii C YYETOM MHEHUU
YYaCTHUKOB  OOCYXJaTh  pPe3yNbTaThI
COBMECTHOM PabOTHI;

- KOOPIMHHUPOBAThH U BBITIONHATH paboTy B
YCJIOBHSIX PEANbHOIO, BUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

- OCYIIECTBIATh MO3UTUBHOE
CTPATETMYECKOE MOBEACHHE B PA3IUYHBIX

CUTyallUsIX, NPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHULIUATHBHBIM
Ogaanenue YHHMBepCAIbHBIMHA

PeryJsiTHBHbIMM JAeficTBUSIMMU:

) NPpUHSATHE ce0sl U APYTHX JIO/eii:

- I[OpyUHAUMATb MOTHBBI W ApPTYMCHTBL
JpYTUX JIIOJCH NpU aHalu3e pe3ysbTaToB
NeSITENbHOCTH;

- IpU3HABaTh CBOE IMPAaBO U IIPaBO APYrUX

- yMeTb IUIAHHPOBaTh W  BBINOJHSATH
XUMHAYECKUH HKCIEPUMEHT (IpEeBpaLICHUs
OpraHMYEeCKUX BELIECTB IPH HarpeBaHUH,
MOJlyYeHUE OSTHWJIEHA M HU3YyYEHUE €ro
CBOWCTB, KAueCTBEHHBIE pPEAKUUU Ha
ANbJETUABI, KpaxMal, YKCYCHYIO KHUCIIOTY;
JeHatypanuss O€NKOB TMpH HarpeBaHWH,
UBETHbIE pEaKUUH OEJKOB; MPOBOAHUTH
peaknuuu HMOHHOI'O OOMEHa, OIpeleNaTh
cpelly BOJHBIX pacTBOPOB, KayeCTBEHHBIE
peakuuu Ha cyibdar-, kKapOoHAT- ¥ XJIOPU-

AQHMOHBI, HAa KAaTHOH aMMOHUS; pELIaTh
9KCIEPUMEHTAJIbHBIE 3afadyd IO TeMaMm
"Mertamibr" u "Hemetamnnr") B
COOTBETCTBMM C MpaBWIaMHU TEXHUKH
Oe3omacHOCTH  TpU  OOpamieHuH  C
BElIeCTBAMHU u nabopaTOpPHBIM

000pyI0BaHNEM; MTPECTABISTH PE3YIbTAThI
XUMHAYECKOTO OJKCIepuMeHTa B  (opme
3allUCH  YPaBHEHHUH  COOTBETCTBYIOIIUX
peakuuii ¥ QOpPMyITUpPOBATH BBIBOABI Ha
OCHOBE 3THX PE3YJIbTATOB;

-yMETh CaMOCTOSITEIBbHO IUIAHUPOBATH H
MPOBOJAUTh  XHMHYECKHM  IKCHEPUMEHT
(mosyyeHne W U3y4YCHHE  CBOMCTB
HEOPraHMYEeCKUX U OPraHUYECKUX BELIECTB,
KaueCTBEHHbIE pPEAKIHUU YTIEBOJOPO/IOB
Pa3IMYHBIX KJIacCOB u
KHCJIOPOJICOAEPIKALINX OpPTaHHUYECKUX
BEIIECTB, pEUIEHHE 3KCIEePUMEHTAIBHBIX
3aja4 0 PacrlO3HABaHUIO HEOPTaHMYECKUX
W OpPraHMYEeCKHUX BEILIECTB) C COONIOJCHUEM

o/ Ha OMINGKHL mpaBusl  Oe3omacHOro  oOpamieHuss  C
- pa3BUBATH CIIOCOOHOCTH MOHUMATh Mup ¢ | BEHICCTBAMHU 1 1abOpaTOPHEIM
TO3HIMH JIPYTOTO YeJIOBEKa; o0opynoBaHMEM, (OPMYIUPOBATL  LIEIH
HCCIIeI0OBAHNS, MPEOCTABIISATh B
Pa3INIHOM dopme pe3yabTaThI
IKCTIEPUMEHTA, aHaJIM3UPOBATh "
OIIEHUBATh UX JIOCTOBEPHOCTB;
OK 07. ConerictBoBath | B 001aCTHIKOIOTHYECKOTO - chopMupoBaTh  NUPEACTABIEHHUS: O
COXpaHECHHUIO BOCIIMTAHMS: XHUMHUYECKOM COCTABIISFOIIEH
OKpy»XKarolei cpefpl, |- CcHOPMHUPOBAHHOCTh  HKOJOTHUECKOH | €CTECTBEHHOHAYYHOW KapTHHBI MHPA, POJIH
pecypcocOepekeHHo, | KyJIbTYpbI, NOHUMAaHUE BJIIMSHUS | XUMUAW B TO3HAHWU SIBICHUH TPUPOJBI, B

MIPUMEHATH 3HaHUS 00
W3MEHECHUU KJINMara,

COLIMAIIBHO-3KOHOMUYECKHUX IPOLECCOB HA
COCTOSIHHE TPUPOJAHOM U  COLMAIBHOMN

(OpMHUPOBAaHUH MBIIIICHUST H  KYJIbTYPHI
JIMYHOCTH, ee (hyHKIIOHATBHOM

TIPUHIIATIBI CpeIbL, OCO3HaHUE rJI00aTbHOTO | TPAMOTHOCTH, HEOOXOAMMOM NSl PEIIeHHS
OepexXITNBOTO XapakTepa dKOJIOTHYECKUX IPooIIeM; MPaKTUYECKUX 3a7ad ¥ DKOJIOTUYECKU
MIPOU3BO/ICTBA, - IUIAHUPOBaHWE W  OCYIIECTBIICHHE | OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
a¢hekTHBHO JNEHUCTBUM B OKpYXKalolled cpelae Ha | 3I0pOBbIO U MPUPOHOM Cpene;
JeHCTBOBATh B OCHOBE 3HAHHMS IeJed yCTOHYMBOTO | - yMETh COOJIIONIATh MPaBUIIa 3KOJOTHUECKU
Ype3BbIYAMHBIX Pa3BUTHUS YEJIOBEUYCCTBA; 1esiecoo0pa3Horo ToBeACHUsI B ObITY U
CUTYAaIHIX aAKTUBHOE HENpUATHE NEHCTBUA, | TPYAOBOM  AESITENPHOCTH B IIENSAX
MIPUHOCSIIINX BPE]] OKPYKAIOIICH Cpe/Ie; COXpaHCHUS CBOETO 30POBbS u
- YMEHUE MPOTHO3UPOBATh | OKPYKaromIeH NPUPOAHON Cpebl;
HeOJIaronpusITHbIE SKOJIOTHYECKHE | YIUTHIBATh OMACHOCTh BO3JEHCTBHS Ha
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MOCJIEICTBUS NpEANPUHUMAEMBIX
JIEUCTBUM, IpeOTBpAIaTh UX;

- pacIIUpeHUE ONbITa JAESITEIbHOCTH
SKOJOTUYECKOM HApaBIEHHOCTH;

- OBJIaJIEHUE HaBBIKaMH ydeOHO-
HCCIIeIOBATENILCKON, TPOSKTHON U
COIMAJIbHOM €SI TEIIbHOCTH;

JKMBEIE OpraHU3MBbI OnpeIeICHHBIX
BEIECTB, IIOHMMAas CMBICJI IIOKa3aTems
MPEACIbHOMN HOMyCTUMON KOHLIEHTPAIUH;

- YMETh IPOTHO3UPOBATh, AHAIU3UPOBATh U
OIICHMBATh C TO3HMIHNH HKOJOTHUCCKOM
0€30I1aCHOCTH IIOCJIEACTBUS OBITOBOM U
MIPOU3BOICTBEHHOM JIeSITeIbHOCTH
4eloBeKa, CBA3aHHOW ¢ TepepaboTKoN
BEIIECTB,  HWCIIONB30BaTh  IIOJYYCHHBIE
3HAHUS JJIs IPUHSATUS TPAMOTHBIX PEIICHUMA

mpoOJieM B CHUTYyallUsX, CBS3aHHBIX C
XHUMHCH;

- YMETH OCO3HAaBaTh OIACHOCTH
BO3JICUCTBUSI HAa  KUBBIE  OPTaHU3MBI

OIpEeIeICHHBIX BEIIECTB, MOHWMAsi CMBICI
MoKaszaTels  OpeleiabHOM  JOMYyCTUMOU
KOHOCHTpalluu, W IOjACHATHL Ha HNPUMEPAX
CIIOCOOBI YMCHBUICHHUA W MPEAOTBPALICHUA
UX BPEOHOTO BO3ACHCTBHA Ha OPraHU3M
4eJI0BEKa.
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COJIEP)KAHUME YUYEBHOI M CHUATLITAHBI XUMMUSI

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUH

IIpenMer opraHM4ecKON XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHUE B ITOJIyYEHUU HOBBIX
BELIECTB U MaTepuasioB. Teopus CTpoeHus opranndyeckux coeauHenuii A.M. BytiepoBa, e€ ocHOBHbIE
nosioxkeHust. CTpyKTypHble (OpMysbl OpraHMYECKUX BelecTB. I'omousiorus, nzomepusi. XumMuueckas
CBSI3b B OPraHUYECKUX COCAUHEHUSAX - OQMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue o kiaccuuKalMKM OpraHUYecKUX BemecTB. HoMeHkiaTypa oOpraHM4eckux
COEJMHEHUI (CUCTeMaTHyeCcKas) U TPUBUAIIbHBIC HA3BaHMs BAXKHEUINUX IPEICTaBUTENICH KIIACCOB
OpPraHUYECKUX BEILECTB.

BKCHepHMeHTaﬂbHLle METOAbI U3YICHHUSA BEIIECCTB U UX npeBpameHnﬁ

OszHakoMyieHHEe ¢ OOpa3llaMd OpPraHWYECKUX BEIIECTB M MaTepualaMd Ha WX OCHOBE,
MOJICIMPOBAHUE MOJICKYJI OPTaHUYECKUX BEUICCTB, HAOJIOJICHHE W OIUCAHUE JIEMOHCTPAIMOHHBIX
OTIBITOB IO TMPEBPAIICHUIO OPTaHMYECKUX BEIISCTB TPU HArpeBaHuu (IUIABJICHHE, OOYIIIMBaHHUC U
TOpEHue).

Yraesopopoasl

AJNKaHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKMH paAx. Meran u 3taH - mnpocrenmme
IPEJCTaBUTENIN ANKAHOB: (PU3MYECKHE W XMMHUYECKHE CBOMCTBa (peakLuu 3aMeIleHUs] U TOpeHHs),
HaXO0XJECHHUE B IPUPOJIE, IOIYUEHHE U IPUMEHEHHUE.

AJKeHBI: COCTaB U CTPOCHHME, T'OMOJIOTMYECKUH psAl. OTWIEH M IPONWIEH - NPOCTEHIINE
NPEJCTaBUTEIN AIKCHOB: (M3MYECKHMEe M XUMHYECKHE CBOWCTBA (pPEaKIMH THAPHPOBAHUS,
raJJOreHUPOBAHUS, THAPATALIUH, OKUCIECHHS U TIOJIMMEPU3alluN ), OJydeHHUEe U IPUMEHEHHE.

Ankanuensl:  Oyraamen -1,3 u meTmiOyraaueH-1,3: CTPOCHHE, BAXKHEUIIINE

XMMHYECKHe CBOMcTBa (peakuus mnoiauMepusanuu). [lonyueHue CHHTETHYECKOrO Kaydyka M
PE3UHBI.

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJOTMUYECKUH psiA. ALETUIEH - MpocTeHInit
MIpPE/ICTaBUTENb AJKWHOB: COCTaB, CTpPOEHUE, (PU3MYECKHMEe U XHMHUYECKHE CBOWCTBA (peakuuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATALIUHU, TOPEHNUS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHue, (u3MUECKHME W XUMHUYECKHE CBOMCTBA (peakuuu
TraJIOTEHUPOBAHUS W HUTPOBAHMs), NOJyYEeHHE U NpPUMEHEHHE. T0/ayos: cocmas, CMpoeHue,
¢usudeckue u xumuyeckue ceolicmea (peakyuu 2as102eHUPOBAHUA U HUMPOBAHUSA), MosyvYeHue u
npumeHeHue.  TOKCUYHOCTb  apeHOB. ['eHeTmyeckas  CBA3b  MEXKAYy  YIJIEBOJOPOJAMH,
MIPUHAIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[IpupoaHble HCTOUHUKH YIiieBoopo10oB. [Ipupoanslil ra3 u nonytHele HeQTsAHbIE Ta3bl. HeTh
u e€ mnpoucxoxiaeHue. CrnocoObl mepepabOTKM He(PTH: MEPeroHKa, KPEKUHT (TePMUYECKH,
KaTaauTHueckuii), mupoinus. [Ipoaykrsl nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B
obITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

JKCIepUMEHTAJIbHbIE METOAbI M3yYeHUS BelleCTB U X MPeBpaAleHNH

O3HakoMJIeHHE ¢ 00pa3liaMy IJIacTMacc, KaydyyKoB M pe3uHbl, Kosuiekuun «HepTte» u «Yromnby,
MOJIETMPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB M TaJOTE€HONPOMU3BOJHBIX, NPOBEICHUE NPAKTHYECKOMN
padoThI: TOyYEHNE STHIICHA U U3YYEHHE €T0 CBOWCTB.

PacuéTHble 3aaa4n

Bbruuciienus mo ypaBHEHHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMUYECTBA HMCXOJHOTO
BEIIECTBAa WJIM MPOJIYKTa peaklUy MO MU3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJAHOTO M3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Kucnopoacoaep:xamue opraHudeckue coeAMHEHUsI

[IpenenpHble 0THOATOMHBIE COUPTHL. METaHOI M 3TAHOJ: CTPOEHUE, (PU3NUECKHE U XMMUUYECKHE

CBOMCTBAa (peakUMM C aKTUBHBIMU MeETa/llaMH, TaJIOT€HOBOJOPOAAMH, TOpPEHHE), NPHUMEHEHHUE.

20



Bonoponnele cBs3M MeXAYy MOJECKYJIaMH CHUPTOB. JlelicTBME METaHOIa M 3TaHOJA HAa OPraHHU3M
YeJI0BEeKa.

MHOroaToMHbIE COUPTHL. DTUJICHTIUKOIb U TIHUIEPHH: CTPOeHHE, (PU3NYeCKre U XUMHUYECKHUE
CBOICTBa (B3aMMOJEHMCTBHE CO LIEIIOYHBIMU METallaMH, KaueCTBEHHAsl peaklis Ha MHOTOaTOMHbIE
cnupthl). JlelicTBre HA OpraHu3M uesnoBeka. [IpuMeHenne rimnepusa u STUIICHTJIUKOJISL.

@deHo: CTpOoeHHE MOJIEKYIbl, (pu3nveckue U XUMHYECKHue CcBoMcTBa. TokcuuHOCTH (heHouna.
[Tpumenenue peHona.

Anbrerusisl 1 KemoHsl. PopMmanbIeru, aeTanbIeru: CTpoeHHe, GU3NIECKUE U XUMHYECKHIE
CBOMCTBa (peakiUMU OKHUCJICHUS U BOCCTAHOBJICHHS, KAYECTBEHHBIC pEaKIMHU), IOJIy4YeHUEe U
IIPUMEHEHHUE.

AueToH: cTpoeHHe, (HU3NYECKUE W XUMHUYECKHE CBOMCTBa (peakuuu OKHCIEHUS U
BOCCTAHOBJICHMSI ), IOJyUE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeJe/bHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAasT U YKCYCHasi KHCIOTHI:
CTpocHHe, (PM3MUSCKHEe M XUMHUYECKHE CBOHCTBa (CBOMCTBa, oOmIMe ISl KiIacca KHUCIIOT, PEaKIus
sTepudukanym), noirydeHue u npuMenenue. CreapuHoBas M OJIEUHOBAsI KUCIOTHI KaK MPEICTaBUTENN
BBICIINX KapOOHOBBIX KHCIIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

CrnosxxHble 2QHUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ UaApOoan3 cI0KHBIX 3¢UpoB. KUpHL.
I' unposns xupoB. [Ipumenenune xupoB. bruosornueckas posb )KUPOB.

VYrneBoabl: cocTaB, KiaccupuKalusg YriaeBoaoB (MOHO-, IW- W moiucaxapuibl). [nmokosa -
MPOCTEUIIHNI MOHOCaXapu: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbl, PU3NUECKHE U XMMUYECKHE CBOMCTBA
(B3ammoperictBue ¢ ruapokcuaom Meau(Il), okucinenrne aMMuadyHbIM pacTBOpPOM OKcuza cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOKJICHUE B IIPUPOJE, IPUMEHEHUE, OMOJIOTUYECKAs POJIb.
®ortocunre3. OpykTo3a Kak U30Mep IIFOKO3bI.

Caxapo3a - npeACcTaBUTENb AUCAXapUI0B, THIPOIN3, HAX0XKJIEHUE B IPUPOJIE U IPUMEHEHHUE.

Kpaxman m nemnonosa Kak NpupofHble nonuMepsl. CTpoeHHE Kpaxmalla U LEJUIIOJIO3BI.
duznyeckue 1 XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs! PEAKIIHs C HO/I0M).

3KCHepI/IMeHTaHLHLIe METOAbI U3YICHHUSA BCIICCTB U UX npeBpameHnﬁ

IIpoBenenue, HaOMOJEHME U OINUCAaHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
KAueCTBEHHbIE pEaKUUu OJHOATOMHBIX CNUPTOB (OKuciaeHue »dTaHosna okcugoMm wmenu(Il)),
MHOI'OaTOMHBIX CHHMPTOB (B3aumojeicTBue riunepuHa ¢ ruapokcugoM Meau(Il)), ampaerunon
(okHceHne aMMUa4YHbIM pacTBOpoM okcuja cepedpa(l) u ruapoxcuaom menu(Il), B3aumosneincTaue
KpaxMasa ¢ H0/I0M), IPOBeJICHHE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHble 3a1a4n

Brrunciesus mo YpPaBHCHUIO XUMHYECKOU pcaknuun (MaCCLI, O6’béMa, KOJIM4YeCTBaA HUCXOAHOI'O
BCIIIECTBa NN HpO}IyKTa peaKHI/II/I I1I0 U3BECTHBIM MaAcCCE, 06’BéMy, KOJ'H/ILIGCTBy OOJHOTO U3 UCXOAHBIX
BCIICCTB UJIK IPOJAYKTOB peaKLII/II/I).

A3o0Tcoaep:Kalue OpranHnvyecKue coeTuHeHust

AMuHBL. MeTWIaMHH W aHWIMH: COCTaB, CTpOeHHEe, (U3UYECKHEe M XUMHUUYECKHE CBOWCTBA
(ropenue, B3aMMOICHCTBUE C BOJIOW U KUCTIOTAMU).

AMMHOKHUCIIOTHI Kak amM{OTEepHbIE OpraHuueckue coeauHeHus. Dusmdyeckne M XUMUYECKUE
CBOMCTBa aMUHOKHUCIIOT (Ha IpUMepe TIUIMHA). buonornyeckoe 3HaueHUE aMUHOKHUCTOT. [lenTub!.

benkn kak mnpHUpOIHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. llepBuuHas, BTOpHYHAs U
TpeTUYHas CTPyKTypa OenkoB. XHUMHYECKHE CBOWCTBAa OEIKOB: THAPOIU3, JeHATYpalus,
KaueCTBEHHbIE PEAKIIMH Ha OENKHU.

3KCHepI/IMeHTa.]'ILHLIe METO/AbI U3y4Y€HUA BCIIECTB M UX npeBpameHnifl
HaGJ’IIO,Z[CHI/IC H OIMMUCAHUC NCMOHCTPAIIUOHHBIX OIILITOB: JC€HATYypalus OCJIKOB IIpU HArpCBaHuU,
IBETHBIC pCaKIIUU OEJIKOB.

BroicokoMouieKkysIpHbIE COeTMHEHUST
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OCHOBHbIE TOHATUS XHMMHHM BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUH: MOHOMEp, IOJUMED,
CTPYKTYpPHO€ 3BEHO, CTCIECHb IOJMMEPU3ALMU, CPENHAS MOJEKyJsspHas Macca. OCHOBHBIE METOIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN - IIOJIMMEpU3aLUs U IIOJUKOHICHCALUs.

[Tnactmaccsl (OMMATHIIEH, TOIUIPONUIIEH, TOJMBUHIIXIIOPHU, TOIUCTUPO). HaTypanbHblil 1
CHHTETHYECKHE KayuykH (OyTaJueHOBBIN, XJIOPONPEHOBBIM M U30NPEHOBHII). BolokHa: HaTypaibHBIE
(XJ1010K, IIepCTh, MWENK), MICKYCCTBEHHBIE (ALeTaTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKHE (KalpoH U
JIaBcaH).

JKCNepUMeHTAIbHbIE METOAbI M3YUYEeHHUsI BellleCTB M UX MpeBpallleHu i
O3HaKOMIIEHHE C O6p33HaMI/I IIPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB.

MemnpeleeTHme CBA3HU

Peanuzanus MexnpeaIMETHBIX CBsA3€M NIpuU M3ydeHMM opraHuuyeckoil xumuu B 10 kmacce
OCYILECTBIISICTCS Yepe3 UCIOIb30BAHNE KaK OOLIMX €CTECTBEHHO -HAyYHBIX IOHATUH, TaK U IMOHSATHH,
SIBJIIOILMXCS] CHCTEMHBIMHM ISl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTr'0 1IUKJIA.

OOwire ecTeCTBEHHO-HAY4HbIE MOHATHS: SIBIEHUE, HAy4HbIH (hakT, TUIOTE3a, 3aKOH, TEOpHs,
aHamM3, CHHTE3, KiIacCH(PUKanus, TNEePUOAUIHOCTb, HAOIIOJACHNUE, W3MEpPEHHEe, OSKCIIEPHMEHT,
MOJIETIUPOBaHUE.

®dusuka: marepusi, PHEprusi, Macca, aroM, JJIEKTPOH, MOJEKYJa, YHEPreTUUYECKUIl ypOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PM3UYECKUE BEJIMYMHBI M €JUHULBI UX
U3MEpEeHUsl.

buonorus: KJIETKa, OpraHu3M, Ouocepa, o0OMeH BElIeCTB B OpraHu3Me,

¢dorocuHTEe3, OMOIOTHUECKU aKTHBHBIEC BEIIECTBA (OCIIKH, YTIIEBOIBL, )KUPHI, JEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, TIOJE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: NMILEBblE NPOAYKTHl, OCHOBBI PAallMOHAJIBHOI'O IHUTAaHUS, MOIOIIKME CPENCTBA,
JIEKapCTBEHHbIE W KOCMETUYECKHUE IIpenapaThl, MaTe€pHalbl U3 HMCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

Teoperuyeckue 0CHOBbI XMMHH

XUMHUECKUH 37eMeHT. ATOM. SlApo aToMa, U30TOIbl. DJIEKTPOHHAs 00004Ka. DHEPreTUYECKHe
YPOBHH, TOAYpPOBHU. ATOMHBIE OpOHTanu, s-, P-, d- smemeHThl. OCOOCHHOCTH paclpeneeHHs
JIEKTPOHOB O OpOMTaIsIM B aTOMax »3JEMEHTOB IEpPBBIX YETHIPEX MEPHOAOB. JIEKTPOHHAS
KOH(UTypalus aToMOB.

ITepnonnueckuit 3akoH u [lepuoanueckas cucrema xumMudeckux snemenTos [[.M. Menneneesa.
Ces3p mepuoanueckoro 3akoHa u Ilepuoguueckoil cuctembl XuMudeckux diemeHtoB /J[.U.
MenzeneeBa ¢ COBPEMEHHOW TEOpPUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXHBIX BELIECTB MO TPYIIaM U NEPUOAAM.
3HaueHue NEPUOUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHnue BemecTBa. XUMHUECKas CBA3b. BHUIIbI XUMHUECKON CBSI3U (KOBaJIEHTHAs! HETIOJSIpHAs
U TOJIApHAasA, MOHHAasl, MeTajindyeckas). MexaHu3Mbl 00pa3oBaHMs KOBAIEHTHONM XMMHMUYECKOW CBSI3U
(oOMeHHBIN U JJOHOPHO -aKIenTopHbIN). BomopoaHas cBsi3b. BaleHTHOCTE. DNEKTPOOTPUIIATETLHOCTD.
Crenenp okucieHus. MIoHbI: KaTHOHBI U AHUOHBI.

BemectBa MONEKYISIpHOTO W HEMOJIEKYJISPHOTO CTPOEHUSA. 3aKOH ITOCTOSHCTBA COCTaBa
BEUIECTBA. T[HMbl KPUCTANIMYECKMX PpEHIETOK. 3aBUCUMOCTb CBOMCTBAa BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

Ilonsatne o aucnepcHbIX cucTeMax. MCTHHHBIE M KOJIJIOMIHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pacTBOPE.

Knaccudukanus Heopranuueckux coenuHeHuid. HoMmeHknaTypa HeopraHuueckux BemiecTs. I
€HETUYECKas CBSI3b HEOPTAaHMYECKHUX BEIIECTB, IPUHAUICKAINX K PA3IUIHBIM KJIACCAM.

Xumuueckass peakuus. Knaccudukanms XHMHYECKMX peakIMid B HEOPraHUYECKOH H
OpraHWYEeCKOM XHMMHMH. 3aKOH COXPaHEHUs MAacChl BEILECTB, 3aKOH COXPAHEHUs W IPEBpallECHHS
SHEPTUU IIPU XUMUYECKUX PEAKLUAX.
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CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3iuuHbIX (akTopoB. OOpaTUMbIE pEaKIIUU.
Xumudeckoe paBHoBecHue. DaKTOPhI, BIMSIONIME HA COCTOSHUE XMUMHUUYECKOTo paBHOBecHs. [IpuHImmn
JlelllaTenne.

Onektponutrueckas aucconanus. CwibHble W cimaOble 3nekTposuThl. Cpena  BOJIHBIX
pPacTBOPOB BEIICCTB: KHUCIasA, HEUTpaibHas, 1melodHas. [lToHaAmue o 8000poOHOM rokazamene (pH)
pacmeopa. Peakiinu noHHOIO 0OMeHa. [U0p0au3 Heop2aHUYeCKUX U 0p2aHU4YecKux seuecms.

OKucnumesnbHo-80ccmaHosumesnsHole peakyuu. lloHsaTue 00 SIEKTponH3e paciuiaBOB U
pacTBOpoB coJeil. [IpuMeHeHue 35eKTpoIu3a.

BKCHepI/IMeHTaHLHLle METOAbI U3YICHHUA BEIIECTB U UX npeBpameHnﬁ

Hemonctpanus tabnui «[lepruogudeckas cucrema xumudeckux anemeHToB J[.M. MenneneeBay,
U3Y4YeHHE MOJIeNIel KPHUCTAUIMYECKUX PEeHIETOK, HAOMI0/IeHHWE U OINUCAaHUE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3lIoKEHUE TMEPOKCHAAa BOJOpPOJAa B MPHCYTCTBUM KaTalu3aTopa,
ONpeJIEJICHUE Cpellbl PACTBOPOB BELIECTB C IOMOIIbIO YHUBEPCAIBHOIO HWHAMKATOPA, PEAKLMHU
MOHHOTO O0OMEHa), IPOBEACHUE IPAKTHIECKON paboThl «BiMsHUE pa3TMIHBIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKLIUN».

PacuérHble 3ag1aun
Pacuérel mo ypaBHEHUSM XUMHUYECKHX PEAKLUMW, B TOM 4YHCIIE TEPMOXHMHYECKHE PACUETHI,
paC‘IéTH C UCIIOJIB30BaAHUCM ITOHATHA «MaCCOBasdA A0JIsI BEIIICCTBA)).

HeopraaneCKaﬂ XUMUA

Hewmeramnsl. [Tonoxenne HemeramoB B Ilepuoanyeckoil cucteMe XuMuyecKux 3semMeHToB . 1.
MenzeneeBa U1 0OCOOCHHOCTH CTpPOEHHUs aTOMOB. Pu3MyuecKkue CBOWCTBA HEMETAJUIOB. AJUIOTPOIUS
HEMETAJIIOB (Ha IpUMepe KUCIIOpoaa, cepbl, pochopa u yriepona).

XUMUYEeCKHE CBOMCTBA BAKHEHUIIMX HEMETAIJIOB (TaJloreHOB, Cepbl, a30Ta, ¢ocdopa, yraepoaa
U KpEMHHUS) U UX COETMHEHUH (OKCHUIOB, KMCIOPOICOAECPKAIIUX KUCIOT, BOJOPOIHBIX COSUHEHU).

IIpuMmeHeHNnEe BaKHENIINX HEMETAJUIOB U UX COCTUHEHU.

Meramnsl. [lonoxxenne meramioB B Ilepmoanueckoil cucreMe XUMHUYECKHX 3jeMeHTOB JI.M.
MenneneeBa. OcCOOEHHOCTH CTPOEHMS AJIEKTPOHHBIX 000JI04EK aTroMoB MeTauioB. OOmue
¢usnueckue cBoiictBa MerayuioB. CriaBel METaUIOB. DJIEKTPOXMMUYECKUH DSl  HANpsDKEHUN
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIINX METAUIOB (HATPUM, KallMi, KLU, MarHui, aTlOMUHHM,
LIUHK, XpPOM, KeJe30, Me/ib) U UX COeTUHEHUH.

OO6mue crnocoObl MONy4eHUs MeTauioB. Memannypeusa. Koppo3us memasnnos. Crnocobebl
3auwjumel om Koppo3suu. IIpuMeHeHne MeTaioB B OBITY U TEXHHUKE.

JKCIepUMEHTAJNbHbIE METOAbI H3yYeHUS BelleCTB U UX MPeBpallleHNH

WN3ydyenne kommeknuu «MeTtaiibl W CIUIaBbl», O0pa3llOB  HEMETAJUIOB, pEILIEHUE
HKCHEPUMEHTAIbHBIX 33/1a4, HaOII0IeHUE U ONUCAHUE JIEMOHCTPAIIMOHHBIX U JTAOOPAaTOPHBIX OIBITOB
(B3auMoielicTBHE TUIPOKCHIA aTIOMUHUS C PACTBOPaMH KHMCIIOT U IEI0Yel, KaYeCTBEHHbIE PeaKluu
Ha KaTHOHBI METAJLIOB).

PacuyéTHble 3agaun

Pacuétel Macchl BemecTBa Wik 00bEMa ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe WIIH
00BEMY OMHOTO W3 YYACTBYIOIIUX B PEAKIMHM BEIIECTB, pacu€Thl Macchl (00bEMa, KOIMYECTBA
BEIECTBA) MPOYKTOB PEAKIIUH, €CITU OJJHO U3 BELIECTB HMEET MIPUMECH.
XHUMHS U )KU3Hb

Pone xumum B OOECTICYEHHHM DKOJIOTHYECKOW, DHEPTreTUYECKOW W THINEBOM OE€30MacHOCTH,
pa3BuTUU MeAUIHUHEL. [TOHATHE 0 HAYYHBIX METO/IaX TO3HAHUS BEUIECTB M XUMUYECKHUX PEAKIIHIA.

[IpencraBienust 06 OOMMX HAyYHBIX NPUHLHUIAX MPOMBIIUIEHHOTO TMOMYYEHHsI Ba)KHEHUIINX
BELIECTB.
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YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHIIME CTPOUTENBbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTe€pUalbl, KpPacKH, CTEKJIO, KEpaMHKa, MaTepuanbl M 3JIEKTPOHHUKH,
HaHOMAaTepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIE yI00PEHUSI.

XUMUS U 310POBbE YEJIOBEKA: ITPAaBUJIA UCIIOJIb30BaHNUs JIEKAPCTBEHHBIX

IpernaparoB, IpaBujia OE30MaCHOrO HCIOJb30BAHUS MpENnapaTtoB OBITOBOW XHUMHHU B
IIOBCEIHEBHOM KU3HHU.

Me)Kl'IpeIlMeTHBIe CBA3HU

Peanuzarust MeXIpeAMETHBIX CBA3CH NPH M3YYCHHH OOINEH M HeopraHW4eckou xumuu B 11
KJIacCe OCYIIECTBIIACTCS Yepe3 HMCIOIb30BAaHUE KAK OOIIMX €CTECTBEHHOHAYYHBIX IMOHSATHH, TaK H
MOHATHM, SBISIOIIUXCA CUCTEMHBIMU JJIs1 OTJICIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmue ecTecTBeHHO-HAYYHbIC TOHSATHS: HAYYHBIH (akT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KJaccu(UKaIus, IepuoAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICIMPOBaHIE, U3MEPEHUE,
SIBJICHHE.

®duzuka: Marepus, HSHEprusi, macca, aTroM, DIEKTPOH, MNPOTOH, HEUTPOH, HOH, H30TOI,
paIMOaKTUBHOCTh, MOJICKYJIa, SHEPreTUYECKH YpPOBEHb, BEIIECTBO, TeNO, O0BEM, arperatHoe
COCTOSIHME BEIECTBA, PU3NYECKUE BEIIMYMHBI U €IUHUIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHu3M, 3KocucTemMa, ouocdepa, Makpo - ¥ MUKPOIJIEMEHTHI, BATAMHHBI,
0oOMeH BEIIECTB B OpraHUu3Me.

['eorpadusi: MuHEpaBl, TOPHBIE MOPO/IbI, TOJIE3HBIE UCKOIIAEMbIE, TOITUBO, PECYPCHI.

TexHomorus: XUMHYECKasi IPOMBIIIUIEHHOCTb, METAJUTYPTHUsl, IPOU3BOICTBO

CTPOUTENBHBIX MaTEepUasoB, CEJIbCKOXO03SIICTBEHHOE MIPOU3BO/JICTBO, MUIIeBas
MPOMBIIIJICHHOCTh,  (hapMaleBTHUYECKass  MPOMBIIUICHHOCTh,  MPOHM3BOJICTBO  KOCMETHUYECKHX
MpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpPHANiOB, JJIEKTPOHHAS MPOMBIIUICHHOCTD,
HaHOTEXHOJIOTHUH.

TEMATHYECKOE IINTAHUPOBAHHUE

HaumenoBanue paznenoB u TeM Makcum. Kon-Bo 00s13aTenpHOM
ayIUTOPHON yIeOHOM
y1ebHas Harpy3Kku Ipu O4HOM
opMe 00yYeHHs, Yachl
Harpyska bop y ’
Bcero B T.4. IPaKT. U
CTyZIECHTa
CCMHUHApPCKHUC
(qac)
3aHATUA
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72 72 28
Paznenl.TeopeTnueckueoCHOBBIOpTaHUUECKOWXH | 4 4
MUH
Paznen2.YraneBogopoisl 14 14 8
Paznen3.Kucnopoacoaepxaiinue OpraHuuecKue 16 16 8
COCIIMHEHMUSL.
Paznen 4A3oTconepikaliie OpraHuuecKue 2 2
COCIIMHEHHS
Paznen. 5. BoicOKOMOJIEKYIApHBIE COEUHEHUS 4 4 2
Paznen 6 TeopeTrueckue OCHOBBI XUMUU 12 12 6
Paznen 7 Heopranuueckast Xumus 10 10 4
Pasnen 8. Xumust v )KHU3Hb 4 4
HduddepenunpoBanHbIii 3a4eT 2 2

INOYPOUYHOE INVIAHUPOBAHUE

AyauTopHbIe 3aHATHSA 724acoB
(TeopeTuyeckoe odyuenne —424acoB, JJa00PATOPHbBIE U MPaKTHYECKHE 3aHATHS — 28 4acos,

aupdepeHUMPOBAHHBIN 3a4eT — 2 yaca)

Ne ypoxka HammenoBaHue pa3nenoB u TeM Maxkcum. Kon-Bo ob6s3arensHoM
ayIUTOPHON Yy4eOHOM HATPY3KH
yuebuas npu ouHOU hopme 00ydeHus,
YHachbl
Harpyska
Bcero B T.4.
CTyZIeHTa
IIPaKT. U
(qac) P
ceMuHapc
KHE
3aHATHA
72 72 28
Paznen 1. Teopernueckre OCHOBBI 4
OPraHNYeCKON XUMHH
1 [IpeameT OpraHMYeCcKOM XUMHH. 1
2 Teopusi XUMHYECKOTO CTPOEHHUS 1
opranndeckux coenquHenuii A.M. bytineposa
3 Knaccugukarust opraHHuecKuX COeIMHEHUI 1

25




4

5-6

Howmenkiatypa opraHM4ecKux COeIMHEHUN

[IpenenbHbIe yriaeBOOPOABI — allKaHbI

7-8

IlpakTuyeckas padoraNe 1: I[lonyuenue
MeTaHa U U3Y4YECHUE €ro CBOMCTB

9-10

HempenenbHble  yrJIeBOJOPOIBI:  AlIKCHHI,
AJKaIeHbl

11-12

JlabopaTopnass padoralNel: OOHapyxeHHe
HENpeJeNbHbIX COCIMHEHUNH B KEpOCHHE,
CKHIUAApE.

13-14

AJNKHUHEBI

15-16

Jlaboparopnasi paboraNe2: OsHakomicHHE
CO CBOWCTBaMH TBEPJIBIX MapaGpuHOB

17-18

ApoMaTu4ecKue yriieBoa0pObl

19-20

IIpupoaHbIe UCTOUHUKU YIJIEBOJAOPOAOB U UX
nepepadoTka

21-22

IIpakTnyeckasi padoraNe 2. Tlonyuenne
STUJIEHA U U3yYEHHUE €TO CBOMCTB.

23 nupThl. Penon
24 ATbJETubI.
25-26 | IlpakTnyeckas padora3: ITonyyenue
ausTuinoBoro 3¢upa. Ilomyuenue rimnepara
MEJIH.
27-28 KapOoHOBBIE KUCIIOTHI.
29-30 | Canoxneie a¢upsl. JKupsl.
31-32 | IIpakTnyeckas padoraNe4«KapOoHOBEIE
KHUCJIOTBI U UX IIPOU3BOIHBIEN
33-34 | Ilpakruyeckas padora Ned CporicTsa
pacTBOpa YKCYCHOM KUCIIOTHI
35-36 | YTJIEBOMIBI
37-38 | JlabopaTopHasi padorta 3: OOHapy) eHue
Kpaxmajla ¢ IIOMOIIBIO KAYECTBEHHOU PEAKIIUI
39 !MI/IHH. 2 2
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40

AMHuHOKHCIIOTH]L. benku

1

1

41-42 l lJIaCTMaCCLI. !ayquH. !OJIOKHa 2 2

43-44

IIpakTuyeckas padoraNe6PacniozHanue
IUIACTMACC U BOJIOKOH.

2

2

2

XUMHYECKON PEaKIUH.

45 CrpoeHue aToMOB. 1 1
46 ITepuonuueckuii 3akoH u [lepuoanueckas 1 1
crcTeMa XUMHYECKUX eMeHToB J[. 1.
Menpeneesa
47-48 IIpakTnueckas padora Ne/: CocraBneHue 2 2 2
rpaM4ecKux CXeM pacipeaesieHus
JJIEKTPOHOB B aTOMaX
49-50 | Crpoenue BemectBa. MHOroodpasue Beuiects | 2 2
51 XuUMHYECKHE PEaKIIUH. 2 2
52 CKOpOCTb XUM peakuui
53-54 [pakruueckas padoraNe7: CocraBienue | 2 2 2
«enoyeK npepparmieHus». OnpeneneHue Tuna
XMMHUYECKON peakIuH.
55-56 | IIpakTHyeckue padoTbINeS:
BnusiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh 5 2 2

67-68

BCIICCTB

Xumus B ObITY

57-58 | Meramel, 2 2

59-60 | Ilpaktuyeckue  padoTbINe9.  Pemenue
IKCIICPUMEHTABHBIX 33784 10  TeMme | 2 2 2
«Mertamib».

61-62 | Hemeranmsr 2 2

63-64 | IlpakTnyeckue padorpi:NelOPemenue 5 2 2
9KCTIIEPUMEHTAIBHBIX 110 TEME HEMETAJLIbI.

65-66 | CBs3p HEOPraHMYECKHX U OPTaHUYECKUX 2 2




69-70 MarmrHHOEe TOIUIMBO U CMAa304YHbIE 5 2

MaTCpHUaJIbl

71-72 | Tnddepenunpopannmlii 3aueT 2 2

XAPAKTEPMCTUKA OCHOBHBIX BUJIOB YYEBHOU JEATEJIBHOCTU

OBYYAIOLIUXCS

Conepxanue 00y4eHUs

XapaKTepUCTHKa OCHOBHBIX BUJIOB J€ATEILHOCTH 00y4aromuxcs (Ha
YPOBHE YYECOHLIX JEHCTBUN)

XUMHUYECKUE PEAKIUN

OO0OBbsicCHEHHE CYIITHOCTH XMMHUECKUX nporieccoB. Knaccudukanus
XMMUYECKHUX PeakIUii o pa3InYHbIM IIPU3HAKaM: YUCIY U COCTaBY
MPOJIYKTOB U PEareHToB, TeroBoMy 3¢ (eKTy, HammpaBieHuo, ¢asze,
HaJIMYUIO KaTaIu3aTopa, U3MEHEHHIO CTENIEHEN OKUCIEHUS 2JIEMEH-
TOB, 00pa3yIOUINX BELIECTBA.

YcTaHOBKa MPU3HAKOB OOIIETO U Pa3IMYHOrO B THIIOJIOTUU PeaKIuii
JUUISI HEOPTraHUYECKOW M OPraHUYeCKON XUMUH.

Knaccugunukaiys BemecTs 1 NpoLeccoB ¢ TOUKU 3pEHUS
OKHCJIEHUs-BOCCTaHOBJeHHs. CocTaBeHHE YpaBHEHUN peaKIuii ¢
MIOMOIIBIO METO/1a AJIEKTPOHHOTO OaaHca.

OOBbsicHEeHHE 3aBUCUMOCTH CKOPOCTU XMMUYECKOM peakiiuu 1 1Mojo-
KEHHS XMMUYECKOT0 paBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB

XuUMUYeCcKuit BrimonHeHe XUMUYECKOT0 SKCIIEPUMEHTA B ITOJIHOM COOTBETCTBUU
9KCIIEPUMEHT C MpaBHJIaMH 0€30MaCHOCTH.
Habmonienue, Gukcanus 1 onucaHue pe3ysibTaToB MPOBEAEHHOTO
HKCIIEPUMEHTA
Xumuueckas [IpoBeneHne caMoCTOATEIBLHOTO MOMCKAa XUMUYECKON HHpOopMauu
uHpopManus C MCIOJIb30BAaHUEM PA3JINYHBIX HCTOUHUKOB (HAYYHO-TIOMYJISIPHBIX

W3/IaHUI, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA).
Mcnonb30BaHnEe KOMITBIOTEPHBIX TEXHOJIOTUH 17151 00pabOTKH U
nepeaayr XUMHIECKOW HHPOPMAIIUH U €€ MPEICTaBICHHS B pa3-
JUYHBIX opMax
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Pacuetsl no
XUMHYECKUM (hopmynam
Y YpaBHEHUSIM

VYcTaHoBKa 3aBUCUMOCTH MEX1Y KaUYECTBEHHON U KOJMYECTBEHHOM
CTOPOHAMH XMMHYECKUX OOBEKTOB U MPOIECCOB.

Pemenne pacdeTHbBIX 3a7a4 110 XUMUYECKUM (DopMyJiaM U ypaBHe-
HUAM

[TpodunsHOE 1 Mpodec-
CHUOHAJIbHO 3HAYUMOE
coJiepKaHue

OOBsicCHEHHE XUMUYECKUX SBJICHUN, IPOUCXOAIUX B IPUPOAE,
OBITY U Ha IPOU3BOJICTBE.

OnpeneneHyre BO3MOXKHOCTEH MPOTEKaHUs XMMUYECKUX NTpeBpallie-
HUM B PAa3JIMYHLIX YCIIOBUSAX.

CobmnroaeHune npaBuil 3KOJI0OrMYECKH TPAMOTHOTO MTOBEIEHUS B OKPY-
JKarouIen cpeae.

OneHka BIUSHUS XMMUYECKOT'0 3arpsi3HEHMsI OKPY KaloLIel cpe/ibl
Ha OpraHu3M 4YCJIOBCKA U JPYTUC KMBBIC OPTaHU3MBI.

CobmroneHue npasuil 6€301acHOro0 0OpaleHust ¢ TOPIOYMMHU U TOK-
CUYHBIMU BEIIECTBAMU, JIA0OPATOPHBIM 000PYAOBAHUEM.
[ToaroToBka pacTBOpPOB 3aJJaHHOM KOHLEHTPAIMU B OBITY U Ha MPO-
U3BO/ICTBE.

Kputnueckas olieHKa JOCTOBEPHOCTH XMMHUYECKON HH(pOpMaru,
IIOCTYIAIOIEN U3 Pa3HBIX HCTOYHUKOB
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YYEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYHEHUE YYEBHOU JUCIUIIJIMHBI XUMMUA

B ®unmane I'BIIOY PX «UepHOropckuii ropHO-CTPOUTENBHBIN TEXHUKYM»UMEETCSI KaOWHET XUMHH C
nabopaTopuel u JaOOPaHTCKOW KOMHATOM, B KOTOPOM UMEETCSI BO3MOYKHOCTh 00€CIIeUnTh CBOOOTHBIN
noctyn B HMHTepHeT BO Bpemsi Y4eOHOTO 3aHSATHUS M B TIEPUOJA BHEYYCOHOW MACSITENTHLHOCTU
00yJaroIuXcs.

[Tomemenue kabuHeTa ynoBieTBopsier TpeOoBaHUsAM CaHUTAPHO-3IUAEMUOJIOIMUECKUX MPABUII U
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) M dYacTUYHO OCHAIICHO THIIOBBIM O0OpYyIOBaHHUEM,
yKa3aHHBIM B HACTOSIIIIUX TPEOOBAHUSIX.

B cocras y‘{e6HO-MeTOZ[I/ILICCKOI‘O H MAaTCpHAJIbHO-TCXHHUYCCKOI'0 OCHAIICHUA KaOHWHEeTa XUMHH
BXOJAT:

* MHOTO()YHKIIMOHAIBHBIA KOMITJICKC MPETIOAaBaTES;

*  HaTypajbHblE 0OBEKTHI, MOJIENH, TPUOOPHI U HAOOPHI IS TIOCTAHOBKH JIEMOHCTPALMOHHOTO U
YYEHUYECKOTO IKCIIEPUMEHTA;

* Ie€YaTHbIE U IKPAaHHO-3BYKOBBIE CPEACTBA O0yUCHMUS;

* CpeICTBa HOBBIX WH(OPMAIIMOHHBIX TEXHOJIOTHIA;

* PpEaKTUuBbI;

* TEepeYHH OCHOBHOM M JOTIOJHUTEIHHON Y4eOHOH INTepaTyphl;

*  BCIIOMOTaTelIbHOEe 000pYI0BAHNE U UHCTPYKIIUU;

+  OubnmuoTeuHbIit HOHI.

B mnpouecce ocBoeHuMs mporpamMMmbl yuyeOHOH JUCHUIUIMHBI XHMHUSL CTYJACHTHI JOJDKHBI MUMETh
BO3MOKHOCTh JIOCTYIA K 3JIEKTPOHHBIM Y4e€OHBIM MaTepHallaM M0 XMMHUHU, UMEIOIIMMCS B CBOOOTHOM
nocTyne B ceTd MHTepHeT (3/1IeKTpOHHBIM KHUTaM, ITPakTUKyMaMm, TectaM, MatepuanaM EI'D u np.).
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HNHuTtepHeT-pecypcesl

www.pvg.mk.ru(ommmmnuanga «Ilokopu BopoOdbeBbl rops»).

www.hemi.wallst.ru(O0pa3oBaTenbHbIit calrt IS IIKOJbHUKOB XUMHus).
www.alhimikov.net(O0pa3oBaTebHBbI CAIT AJI51 HIKOJIBLHUKOB).

Wwww.chem.msu.su(3JIeKTpOHHas1 0M0/IH0TeKa 110 XMMHH).
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www.enauki.ru(MHTepHeT-u31aHue IS yuuTeJsiei «EcTecTBeHHbIE
www.1september.ru(meroguueckas razera «IllepBoe ceHTAOPS»).

www.hvsh.ru(GkypHaa «XuMHs B IIKOJIE»).
WWW.hij.ruGkypHas «XumMus M KU3HbY).

www. chemistry-chemists. com(3;ieKTpoHHBI# KypHaJ «XUMHKH U XUMHSD).

HAYKN»).
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