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IMosicuuTenbHAA 3aMIMCKA

Pa6ouas nporpamma kypca no xumuu « I'pyaHbIe BOIIPOCH OPraHU4YE€CKON  HEOPTraHUYECKOM

xumMun» (mpoduis) Ha ypoBHE cpenHero odmiero oOpasoBanusi st oOywaromumxcs 10-11-x

kinaccoB AHO «Cpennsisi 061meo0Opa3oBaTenibHas MIKOJIA C YIITYOJICHHBIM U3YYEHUEM OTIETbHBIX

npenmMeroB umenu W.I1. CBeTsioBoii» pa3paboTraHa B COOTBETCTBUH C TPEOOBAHUSMU:

®denepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

npukaza MwuaOOpHayku or 17.05.2012 Ne 413 «OO6 yrBepxkaeHuu ¢eaepaibHOrO
roCy/IapCTBEHHOI'O0 00pa30BaTENIbHOIO CTaHAApTa CPEeIHEro olIero oopasoBaHus» (C
W3MEHEHUSMH, BHECEHHBIMHU MpHKa3oM Munnpocsemenus ot 12.08.2022 Ne 732);
npukaza Munnpocsemenus ot 18.05.2023 No 371 «O6 yrBepxkneHuu ¢enaepaibHON
00pa30BaTeNbHON MPOTPAMMEI CPEIHETO 00IIero 00pa3oBaHUNY;

npukaza Munnpocsemenuss ot 09.10.2024 Ne 704 «O BHeceHMM HU3MEHEHHI B
HEKOTOphle Tpuka3zpl MuHHcTepcTBa mpocBemeHuss Poccuiickoit  ®enepanum,
Kacatommecs: (eneparbHBIX 00pa30BaTENbHBIX MPOTPaMM  HAYaJbHOTO OOMIETo
o0pa3oBaHMs, OCHOBHOT'O O0IIET0 00pa30BaHUs U CPEIHETO 00IIero 00pa3oBaHUs»;
npukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenun [lopsaka
OpraHM3alliil M OCYILECTBICHHUS 00pa3oBaTeNbHON AEATeIbHOCTH [0 OCHOBHBIM
001eo0pa3oBaTeIbHBIM POTpaMMaM — 00pa30BaTEIbHBIM MIPOrpaMMaM HadyaIbHOTO
00111er0, OCHOBHOT'O OOIIETO U CPETHEro 00IIEro 00pa3oBaHU»,;

Konuenmuu npenopaBanus yaeOHOro npeaMera « XUMUs»;

Konuenun skonornyeckoro oopazoBaHus B cCTeMe 001ero 00pa3oBaHus;

CII 2.4.3648-20 «CaHuTapHO-3MUAEMHUOJIOTHYECKHE TpeOOBaHUS K OpraHu3alusM
BOCHHUTaHMSI M OOy4YeHMs, OTAbIXa U O3[0pPOBJIEHUS JETe U MOJIOAEKN,
YTBEPXKICHHBIX TIOCTAHOBJIECHUEM IJIABHOTO CaHUTAapHOTro Bpaya oT 28.09.2020 Ne 28;
CanlluH 1.2.3685-21 «I'urueHnyeckue HOpPMATUBBI M TpPeOOBaHUSA K 0OECIEUEHUIO
Oe3omacHoCcTH U (WiIM) OE3BPEIHOCTU [UIsl 4yeloBeKa (PAKTOpPOB cpeabl OOUTaHUS»,
YTBEPKACHHBIX TOCTAHOBJIEHUEM IJIaBHOT'O CaHUTapHOTo Bpaya oT 28.01.2021 Ne 2;
y4yeOHOro IulaHa cpegHero obmero oOpa3oBaHus, yTBep)kKIAeHHOro mnpukazom AHO
«COII umenu W.II. CernoBoit» ot 29.08.2025 Ne 52 «O BHeCEeHMM W3MEHEHUH B
OCHOBHYIO 00pa30BaTeIbHYIO TPOTrPaMMy CPETHEr0 00IIero 00pa3oBaHus;
dbenepanbHON pabodeil MporpaMMBbl MO Y4EOHOMY MpeaMeTy «XUMHs» MPOPUILHOTO

YPOBHSL.



Pabouass mporpamma OpHEHTHpOBAaHA Ha LEJEBbIE MPHUOPHUTETHI, CHOPMYIUPOBAHHBIE B
denepanbHOi paboueil mporpamMe BOCHHTaHUS U B pabodyeil mporpamme Bocmutanuss AHO
«COUI numenu N.I1. CetnoBoit».

[Iporpamma kypca «TpyaHble BONPOCHI OPraHUYECKOM W HEOPraHUYECKOH XUMHK)
npeaHa3HaucHa i yyamuxcst 10-11 kmaccoB u paccunrtana Ha 136 gacos (68 1 B 10 kimacce-2 4
B Hezento 1 68 u B 11 kimacce- 2 u B Hepenmo). Kypc npencrasiieH B BUJE NPakTUKyMa, KOTOPBIN
MIO3BOJIMT BOCIIOJIHUTH NMPOOENBI B 3HAHUAX y4allUXCs MO BOIPOCAM PELICHHS 3aJaHUN pa3HbIX
TUIIOB B OPTaHUYECKOM U HEOPTaHUYECKOU XUMUH.

Pemenue 3aga4u 3aHMMAaeT B XUMUYECKOM 00pa30BaHUU BaKHOE MECTO, TaK KaK 3TO OJUH
U3 TPUEMOB OOYYEHHS, MOCPEICTBOM KOTOPOro olecreuynBaercs Oosiee IIIyOOKOEe U IOJHOE
yYCBOEHHE yueOHOT0 MaTepuaa o XuMuu. UToObl HAyYUTHCS XUMUH, U3Y9EHUE TEOPETHYECKOTO
MaTepuaia JIOJDKHO COYETaThCs C CHUCTEMAaTHMYECKUM HCIIOJIb30BAHUEM DEIICHUS Pa3IMYHBIX
3a1a4. B mIKonbHOI mporpaMMe CyIIeCTBYET SMU30AMYECKOE BKIIOYEHHE PACUeTHBIX 3a7ad B
CTPYKTYPY YpPOKa, YTO CHMXAET NUIAAKTHYECKYIO POJIb KOJMYECTBEHHBIX 3aKOHOMEPHOCTEH, U
MOYKET TPHUBECTH K MOBEPXHOCTHBIM IPEJICTABICHUSAM Yy yUYAIIUXCS O XMMH3ME MPOIECCOB B
npupone, TexHuke. Co3HaTeNbHOE HU3YUYEHHE OCHOB XHMHHM HEMBICIUMO 0e3 MOHUMaHUS
KOJIMYECTBEHHOM CTOPOHBI XMMHUYECKUX MPOLIECCOB.

Pemenue 3amau cofeiicTByeT KOHKPETH3AIMK M YIIPOYCHUIO 3HAHHUH, Pa3BUBAET HABBIKH
CaMOCTOSITENIbHOW Pa0OThI, CIYXHUT 3aKPETUICHUIO B MAMSTH yYaluXCs XUMHYECKUX 3aKOHOB,
TEOpUH M BAKHEHIIINX MOHATUH. BrIMonHeHue 3a1a4 pacupseT Kpyro3op y4amuxcs, Mo3BoIsieT
YCTAHABJIMBATh CBSI3U MEXAY SIBICHUSAMH, MEXTy NPUYMHON U CIEJCTBUEM, pa3BUBAET YMEHUE
MBICJIUTB JIOTUYECKH, BOCIIUTHIBAET BOJIIO K TIPEOJIONICHUIO TPYAHOCTEH. Y MEHHUE pemiaTh 3a/1a4H,
SBISICTCS OJHWM W3 TIOKa3aTeslield YpOBHS Pa3BUTUS XHUMHYECKOTO MBIIUICHUS YYaIIuXcs,
rJ1yOMHBI YCBOGHUS UMM YyU4€OHOTO MaTepuana.

OCHOBHBIM TpeOOBAaHMEM K COCTABICHHMIO WJIHM OTOOpY 3a/ay SBJISETCS UX XUMHUYECKOe
coJepKaHne, YETKOCTh (POPMYIHMPOBKH H JIOCTYITHOCTH YCIIOBHUS 3aJaud, HCIIOJIb30BaHHE B
YCIIOBHH 3aJ[a4¥l CBEJICHUN IPAKTUIECKOTO XapaKTepa.

CrtpykTypa 3aHATUS BKJIIOYaeT cieaywoomue ¢GopMbl paboThl: POBEPOUYHBIE U
caMOCTOsITeNIbHBIE pabOThl B TeCTOBOM (hopMe, COCTaBlIEHHE TECTOBBIX 3aJlaHUM ydalluMHucH,
COCTaBJICHHE QJITOPHUTMOB 3aJad, COCTABJICHHWE M 3allliTa aBTOPCKUX 3a7ad W IEMOYeK
TIPEBPAICHHUS.

I'maBHBIM Ha3HAYEHHEM JAHHOTO Kypca SIBJISETCS:

- COBEpIIECHCTBOBAHUE TMOATOTOBKM YyYalllUXCs C TOBBIIICHHBIM YPOBHEM MOTHMBALUU K

HN3YUCHUIO XUMHU,



- CO3HATEJIbHOE YCBOCHHE TEOPETUUECKOT0 MaTepuasa o XUMUH, yMEHHE UCIO0Ib30BaTh IPU
PELICHUHU 3a/1a4 COBOKYITHOCTh MPUOOPETEHHBIX TEOPETUUECKUX 3HAHUM, Pa3BUTHE JIOTHIECKOTO
MBIIUICHHS, TPHOOPETEHUE HEOOXOAMMBIX HABBIKOB Pa0OTHI C TUTEPATYPOIA.

[enpb kypca:

0000111eHIEe, CCTeMaTU3allks, pacCIIMPeHHE U yIIIyOJIeHue 3HAHUM YJaIuXcsl 0 pa3jenam
OpraHUYEeCKON U HEOPraHUYECKON XUMUY;

(dbopMHpOBaHKE HABBIKOB PEIICHUS 33/1a4 [10 XUMHU  Pa3IMYHBIX THUIIOB;

¢dbopmupoBanue 0a30BbIX yMEHUH, HEOOXOMUMBIX ISl NPOAODKEHHS OOpa3oBaHUA U
npohecCuoHaNBHOM NeSTebHOCTH.

3ajauu Kypca:

COBEPIICHCTBOBAHHE 3HAHMW O THUIAX PACUETHBIX 3a/a4 M JITOPUTMAX HMX PEIICHHUS B
OpPraHMYECKON 1 HEOPTraHNYECKON XUMUU;

pellIeHre PaCYETHBIX 3a/1a4 MOBBIIIEHHOM CIIOKHOCTH;

(opMHpOBaHKE HABBIKOB MCCIIEIOBATEIILCKOM NEATETLHOCTH,

(dbopmupoBaHrEe MOTPEOHOCTH B MPHOOPETEHNU HOBBIX 3HAHUH M CIIOCO0AX WX TMOITY4YECHUS
yTeM caMo0Opa30BaHuUS;

MOATOTOBKA K CAa4Y€ €AUHOI'0 IrOCyIapCTBCHHOI'O 9K3aMCHA 110 XUMUH.

Coaeprxanue nporpaMmbl Kypca
10 kaacc (68 1)
Teopus cTpoeHHs1 OPraHU4YeCcKUX CoOeIMHEeHH

OcCHOBHbBIE TIOJIO)KEHUS TEOPUU XUMHUYECKOro crpoeHus. CocTaBie€HHE TOMOJIOTOB,
M30MEpOB, CTPYKTYPHBIX (OpMYJ MO Ha3BaHUAM BemiecTB. [[pMHIMIBI TOCTPOCHUSI HAa3BaHUMA
OpPraHMYECKUX BEILECTB.
Yraesoaopoabl

XUMHYECKHE CBOICTBA aIKaHOB, AJIKEHOB, aJIKWHOB, aJIKa/INEHOB, OEH30J1a; KAUECTBEHHbBIE
peaKkuu, HU30MEpPHs, HOMEHKIIATypa yrieBoAOpoAoB. VX mnpHMeHeHHE Ha OCHOBE CBOWCTB.
Bbruucnenue koauuecTBa U30MEpOB, HAXOXKAECHUE (GOPMYI BEIIECTB IO W3BECTHBIM MAacCOBBIM
JOJIIM WM NpoJyKTam cropaHus. COoCTaBlIeHHWE M PELICHHE IeHETHYECKHX LETNOYEeK pa3HbIX
BUIOB.
Kuciopoacoaep:kamme opranndeckue coelMHeHUs

XHUMHYECKUE CBOWCTBA, KAUECTBEHHBIEC PEAKI[UU, IMEHHBIE PEAKIUH, [I0Jy4EHUE CIIUPTOB,
QIBJETUZOB U KETOHOB, KapOOHOBBIX KHCIOT, ()eHOJOB. BiusHHe cTpoeHHs Ha XHMHUYECKHE

CBOMCTBA BENICCTB. BBIYHMCIICHHE KOJIMYECTBA M30MEPOB, HaXOXACHHE (OPMYJT BEHIECTB IO



M3BECTHBIM MAaCCOBBIM JOJISIM MJIU TPOLYKTaM cropanusi. COCTaBICHHUE U PEILIEHUE T€HETHYECKUX
LIEIIOYEK PA3HBIX BUJIOB.

XKupel, yraeBoapl, cloXHBIE 3(GUpPHl, OEIKH: CTPOCHUE, CBOMCTBA, MOJyYCHHE,
npuMeHenue. CocraBieHue GopMysl H30MEPOB, HaXOKIEHHUE (OPMYI BELIECTB IO W3BECTHBIM
MacCOBBIM JOJISIM WIN IIPOAYKTAaM CropaHusi. BeluncieHus o ypaBHEHUS! XUMHYECKUX PEAKLIUM.
CocraBieHne U pelieHre FeHETUUECKUX 1IETI0YEK pa3HbIX BUJIOB.

Vrnesonsl. Knaccudukanust yrineBonoB (MoHO-, nu- M mnoiucaxapuibl). Ctpoenue,
XUMHUYECKHE CBOMCTBA. [ eHETHUECKNE CBA3HM MEXAY KIaCCAMUA OPraHUYECKUX COCIUHEHUM.
A3oTcoaepxanie OpraHuyecKne CoeiHHeHus!

AMUHBI, AMHUHOKHCIIOTBHI, O€JKH, HYKJICHHOBBIE KHUCIOTBI: CTPOCHHE, CBOWCTBA.
[Tonyuyenue. [Ipumenenue. Pemienue 3amau Ha BBIBOA (OPMYIBI BeIIecTBA. BbruucieHus mo
YPaBHEHUSAM XUMHUYECKMX peakuuil. l'eHeTudeckue CBsI3UM MEXIy KIacCaMHU OpraHM4eCKHX
COEeIMHEHUI.

BbicokoMosIeKyJIsIPHBIE COEIMHEHH S

OCHOBHbIE TOHSATUS XMMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUH, CPEOHAs MOJIEKyJsapHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IIOJIMMEPHU3ALUs U TOJINKOHICHCALINS.
ITonmumepHsle Marepuansl. PemieHwe 3agad 10 ypaBHEHMSIM XUMHYECKOM pPEaKUHUM IS
IIOJINMEPOB.

Pemenne sKCnepUMEHTAIBHBIX 3a/Jad Ha pPACIIO3HABAHHWE BELIECTB B OPraHUYECKON
xumuu. [IpoBeneHne npakTHUecKoi paboThl C IPUMEHEHHEM 3HaHUN KaueCTBEHHBIX peakifil B
OpraHNYEeCKOM XMMHUHU U METOJIOB KAYECTBEHHOT'O aHAJIN3A.

Pemrenne 3a1a4 NOBBIIEHHON CII0KHOCTH
Pemenue 3agannii NOBBIIEHHOT0 YpOBHs U3 MarepuanoB Ennnoro I'ocynapctBeHHOro OK3aMeHa.

P8360p HanOoJIee CI0KHBIX BOIIPOCOB. HOBTOpeHI/Ie AJITOPUTMOB PCHICHUA 3a1a4.

11 kaacce (68 1)
XUMHYECKHH 3JIEMEHT

CoBpeMeHHbIE TIPEICTaBICHHUs] O CTpoeHUUu aroma. CTpoeHHe JIEKTPOHHBIX 00O0JOUEK
ATOMOB XHMHYECKHX OJJIEMEHTOB IIEPBBIX YETHIPEX TIEPHUOJOB. IJICKTPOHHBIC CEeMEHCTBA
3JIEMEHTOB (S-, P-, d-). DiIeKTPOHHBIC KOHPUTYPAIIUH AaTOMOB B HOPMAJILHOM U BO30YKICHHOM
COCTOSTHUSIX.

[lepuognyecknii 3aKOH U TMEPHOJUYECKAss CHCTEMa XHUMHYECKUX  DIIEMEHTOB.

3aKOHOMepHOCTI/I M3MEHEHMS XUMHYSCKHX CBOMCTB 3JIEMEHTOB U UX COG)IHHGHHI;'I o mépruoaaM nu

rpynmnam.



XuMHYeCKas CBA3b M CTPOEHHE BeIeCTBa

KoBasienTHass xuMHyecKas CBS3b, €€ PAa3HOBHUAHOCTH M MEXaHHU3Mbl OOpa30BaHMUI.
Xapakrepuctuku cBs3u. MoHHag cBa3b. Merammdeckas CBA3b. BopoponHas  CBs3b.
DNEeKTPOOTPULATENBHOCTh. CTEIIEHb OKUCIICHUS U BAJICHTHOCTh XUMHUYECKUX JIEMEHTOB.

BemecTBa MOJNEKYJISIPHOIO ¥ HEMOJIEKYJISPHOIO CTPOCHMS. 3aBUCHUMOCTb CBOMWCTB
BEILECTB OT TUIIOB KPUCTANIMYECKUX PEILIECTOK.
Heoprannyeckas xumus

Knaccudukanus u HOMEHKIaTypa HeopraHmdeckux BemiecTB. OOmias XapakTepUCTHKA
aneMeHTOB la-llla rpynnm B cBS3M € UX IMONOXKEHHEM B CUCTEME XUMHUYECKUX 3JIEMEHTOB.

Oomas xapaktepuctuka snemMenToB 1Va-Vlla rpymnm B ¢Bs31 ¢ UX OJ0XKEHUEM B CHCTEME
XUMUYECKHUX DIIEMEHTOB.

XapakTepuCTUKa XUMHUYECKMX CBOMCTB IPOCTBIX BEIECTB-METAJJIOB: ILEJIOYHBIX,
LIEJIOYHO - 36MEJbHBIX, ATFOMUHUS, MEJIU, LIMHKA, XPOMa, JKEJIe3a.

XapakTepucTuka XHMMHYECKUX CBOMCTB IIPOCTBIX BELIECTB-HEMETAUIOB: BOAOPOJA,
raJloTeHOB, KUCIIOPO/Ia, CepPhI, a30Ta, pochopa, yriaepoaa, KpeMHHUSL.

XapakTepucTUKa XUMUYECKHX CBOICTB OKCH/IOB, OCHOBAaHUH, aM(OTEPHBIX I'MJIPOKCUIOB,
KHCJIOT, COJICH.
XHMHYEeCKHE peakunu

Knaccuukanuss XMMHYECKHX peakIuii B HEOPraHMYECKOH W OPraHWYeCKOH XHMHHU.
Tennooil a3 ekt xumuueckoit peakuuu. Tepmoxumudeckue ypaBHeHUs. CKOPOCTh XUMHUECKON
PEaKIMU U €€ 3aBUCUMOCTh OT pa3InyHbIX (pakTopoB. OOpaTuMble 1 HEOOPATUMbIE XUMUYECKHE
peakuuu. XMMHYECKOE pPaBHOBECUE U CITIOCOOBI €r0 CMEIEHUSI.

DNEeKTpOIUTUYECKAsT AUCCOIMAIMSI BELIECTB B BOAHBIX pacTBopax. CuilbHbIE U cladble
ANIEKTPOUTHL. Peakiu nonnoro oomena. I'maponus coneit. Cpeja BOAHBIX PacTBOPOB.

OKuCINTENBHO-BOCCTAHOBUTENIbHBIE peakiuu. Koppo3uss MeTasuioB M CIOCOOB! 3alUThI
OT Hee. DIJIEKTPOJIM3 PAacTBOPOB U pACIUIaBOB 3JIEKTPOJIMTOB. ['eHeTndeckas CBA3b MEXIY
KJIACCAMH HEOPTaHWYECKHUX BEIIECTB U OPraHUYECKUX COCIUHEHUN.
Pacyers! 10 XUMHYECKHM (POPMY./1aM M YPABHEHHAM PeaKIUH

Beruncnenus Maccel paCTBOPEHHOI'O BEILIECTBA, COACPIKALLErOCs B ONPEACICHHON Macce
pacTBOpa, ¢ M3BECTHOM MaccoBOW jojieid. PacdeTsl Macchl BemiecTBa WM 0ObeMa Tra3oB IO
M3BECTHOMY KOJHMYECTBY BEILECTBA, Macce WM O00bEMY OJHOrO M3 YYacTBYIOUIMX B PEaKIUU
BemecTB. Pacyersl TemoBoro »ddexra peakuuu. Pacuersl Maccsl (0oObema, KoJIMYECTBa
BEIIIECTBA) MPOJYKTOB PEAKIIMU, €CIIM OJHO M3 BEIECTB JAaHO B U30BITKE (MMEET MPUMECH).
Pacuersr macchl (00ObeMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIU OJHO M3 BELIECTB

JIAaHO B BH/JIE pACTBOpA C ONPEIEIEHHON MACCOBOM J0JIEN pacTBOPEHHOr 0 BemecTBa. Haxoxnenne



MOJIEKYJIIpHO# (hopMyJTbI BeliecTBa. PacueTsl MaccoBO# MM 00bEMHOMN JTOJIM BBIXO/AA TPOIYKTa

peaklnK OT TEOPETUUYECKH BO3MOKHOI0. PacueTsl MaccoBoii 1011 (Macchl) KOMIOHEHTa CMECH.

Inanupyemblie pe3yJibTATHI OCBOEHHUS MPOrpaMMbl Kypca
JIMYHOCTHBIE Pe3yJIbTAThI
JIMYHOCTHBIE PE3yIbTAThl OCBOCHHS Kypca OTpa)xaroT C(HOPMHUPOBAHHOCTH OIBITA

IO3HABaTCIbHOU U HpaKTHqCCKOﬁ ACATCIIBHOCTU o6yqa10m1/1xc;1 110 pcain3alilviv INPUHATHIX B
00IIIecTBe IIEHHOCTEH, B TOM YHCJIC B YaCTH:

1. TI'paknaHCKOTO BOCITUTAHMS:
0CO3HaHUS OOYJaIOIIUMHUCS CBOMX KOHCTHUTYLIMOHHBIX MPaB M OOsI3aHHOCTEH, YBa)KCHUS
K 3aKOHY HW MIPaBONOPSAAKY, HNPCACTABJICHUA O COHUAJIBHBIX HOPMaxXx HW I[IpaBUIax
MEXKJIUYHOCTHBIX OTHOIICHUH B KOJUICKTUBE, TOTOBHOCTH K COBMECTHOW TBOPUYECKOI
JIEATECIIBHOCTH TIPU CO3JIJaHUHM YYEOHBIX MPOCKTOB, PEHICHUH YYCOHBIX W IO3HABATEIbHBIX
3aaa4, BBITOJIHCHHUN XUMHWYCCKUX JSKCIICPUMCHTOB, CHOCO6HOCTI/I IIOHUMAaTb U IIPUHHUMAaThb
MOTHUBBI, HAMCPCHH, JIOTUKY W ApryMCHTHI APYIruX IPU aHAJIUW3C pPa3JIUMYHbIX BHUI0B
y4eOHOU NEeATEIbHOCTH;

2. TlaTprOTHYECKOTO BOCITUTAHUS:
OCHHOCTHOI'O OTHOMICHUA K HCTOPHUYCCKOMY W HAYYHOMY HACJIICAUIO OTE€4EeCTBECHHOMN
XUMMHU; YBaKEHUS K IIPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU U ITPAKTUUECKOIO IPUMEHEHUS
XUMHUHU, OCO3HAHUSI TOTO, YTO JIOCTHIKEHUSI HAYKH €CTh PE3yJIbTaT JJIUTEIIbHBIX HAOIOACHUH,
KPOIIOTJIUBBIX AKCIEPUMEHTAIIBHBIX MOUCKOB, MOCTOSIHHOTO TpyJAa YYEHBIX U MPAKTHKOB;
HHTEPECA U MO3HABATCIIBHBIX MOTUBOB B ITOJIYYCHHH U MMOCJICAYIOIIEM aHAJIN3C I/IH(l)OpMaHI/II/I
O IEPCAOBBIX JOCTHIKCHUAX COBpeMeHHOﬁ OTEUYEeCTBEHHOU XUMUH,

3. JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:
HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOT0 IMOBEICHHS; CIIOCOOHOCTH OILIEHHUBATh CUTYyaIlUH,
CBSI3aHHBIE C XHUMUYECKUMH SIBIICHUSMHU, W TIPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYSCh HA MOpPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH; TOTOBHOCTH OLICHUBATh
CBOE MTOBEJCHUE U ITIOCTYIIKM CBOMX TOBAPUIIEH C MO3UIIMM HPABCTBEHHBIX U IIPABOBBIX HOPM
¥ OCO3HAHUE TOCJIEJICTBUN ITHUX ITOCTYIIKOB;

4. ®opMUpOBaHUS KYJIbTYPHI 37OPOBBS:
MOHUMAaHMS IIEHHOCTEeH 37J0poBOro M 0Oe30macHoro oOpasza >KH3HH; HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3MYECKOMY U TICHXHYECKOMY 30pPOBBIO;
COOJTIOICHUS MTPaBUJI 0€30IMACHOTO OOPAIIeHHUS C BEIIECTBAMH BOBITY, TIOBCETHEBHON KU3HU
nu B pr,]lOBOﬁ ACATCIIBHOCTH, ITOHMMAaHHA NEHHOCTU IIpaBUJI HWHIAWBUAYAJIBbHOI'O H

KOJUIGKTUBHOI'O 0€30MacHOro MNOBCACHUA B CUTyallHAX, YI'POXKAKIIUX 3J0POBbIO U KU3HU



JIONEH; OCO3HAHUS IIOCIEACTBHM M HENPHUSITHS BPEAHBIX MPHUBBIUEK (YIIOTpeOICHHS
AJIKOTOJIsI, HAPKOTUKOB, KYPCHHS);

5. TpyaoBOro BOCIHUTAHUSA:
KOMMYHUKAaTHUBHOW KOMIIETEHTHOCTH B  Y4YEOHO-HCCIIEIOBATEIbCKON  JESITEILHOCTH,
OOIIIECTBEHHO TIOJIC3HOW, TBOPYECKOW W APYrHMX BHJAX JEATEIBHOCTH; YCTaHOBKH Ha
AKTHBHOE YYacCTHE B PEIICHUH IPAKTUYECKUX 3a/1a4 COLMATBHON HAIIPABICHHOCTH (B PaMKax
CBOETO KJIacca, IIKOJIbI); HHTepeca K MPaKTUYSCKOMY U3YUYCHHUIO NPOGECCUid pa3IMaHOTO
poJa, B TOM YHCJIE Ha OCHOBE MPUMEHEHHS MIPEIMETHBIX 3HAHUI 10 XUMHUH; YBAKCHUS K
TPYLY, JTIOASM TPyJa U pe3ysibTaTaM TPYAOBOW JESITEIbHOCTH; TOTOBHOCTH K OCO3HAaHHOMY
BBIOOPY MHAMBUAYAJBHON TpaeKTOpUM oOpa3oBaHus, Oyaymieidl mpodeccun u pearn3anuu
COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K
XUMHH, UHTEPECOB U MOTPeOHOCTEH 00IIecTBa;

6. DKOJIOrM4ecKOoro BOCIUTaHUS:
DKOJIOTMYECKH  IIeJeCOO0pa3sHOro  OTHOIIEHHST K  IIPUpPOJe, KaK HCTOYHUKY
CYILIECTBOBAHMS KMU3HU Ha 3eMJIe; MIOHUMaHHUS I100aIbHOT0 XapaKTepa dKOJIOTHIECKUX
po0JIeM, BIUSHUS SKOHOMHYECKUX MTPOIECCOB HAa COCTOSTHUE NIPUPOAHONH COLIMATBHOMN
Ccpelibl; OCO3HAHWs HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHIKCHUI XHUMHH JUISl PEIICHHUS
BOIIPOCOB PAllMOHAIIBHOIO TPHPOJIOIOJIB30BAHUS; AKTUBHOIO HENPUSITUS JCHCTBHIA,
MPUHOCAIINX BPEJ OKpYXKaroulell MNPUPOJHOW cpene, YMEHHs IPOTrHO3UPOBATH
HEOJIarONPUATHBIE  DKOJIOTMYECKHE  IOCIEIACTBUS  NPEANPUHUMAEMBIX  JCHCTBUI H
MPEIOTBpAIlaTh WX, HAIMYUS PAa3BUTOTO SKOJOTHYECKOTO MBIIUICHHUS, JKOJIOTHYCCKOM
KyJAbTYpPBI,  ONBITA  JICITCIHOCTH  DKOJIOTMYECKOW  HANpPaBICHHOCTH,  YMCHHS
PYKOBOJICTBOBAaThCS UMM B MTO3HABATEIbHON, KOMMYHHUKATUBHONH M COIMAIBHOW NMPAKTHKE,
CITOCOOHOCTH M YMEHUSI aKTUBHO MPOTHUBOCTOSTH HUICOJIOTHH XeMO(hOoOuH;

7. lleHHOCTH HAy4YHOTO MO3HAHUS:

cpopMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOIIECTBEHHOW MPAKTHUKU; MOHUMAHUS CIEU(DPUKH XUMHUHU KaK HayKH, OCO3HAHUS
e€ ponu B (HOPMHPOBAHUHM PALMOHATBLHOIO HAYYHOT'O MBIIIJIEHUS, CO3AaHUM I€JIOCTHOTO
MPEICTaBJICHUsI 00 OKPY’KAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKA, B MTO3HAHUU
MIPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIJIEM COXpPaHEHUS! TPUPOTHOTO PABHOBECHS;
yOeKIEHHOCTH B OCO0ON 3HAYMMOCTH XHUMHUHU I COBPEMEHHOW IUBUIM3ALUH: B €&
T'YMaHUCTUYECKOW HANIPaBICHHOCTH U Ba)KHOU POJIU B CO3JaHUH HOBOM 0a3bl MaTepHaTbHON
KyJbTYpbl, PEIICHUH TJIOOATBHBIX MPOOJIEM YCTOMYHMBOTO pPa3BUTHUS YEJIOBEYECTBA —
CBHIPbEBOM, DHEPreTHYECKON, NHUIINEBOM M HSKOJOTHYECKOM OE30MacHOCTH, B Pa3BUTHHU

MCOUIINHEI, o0ecrieueHUN YCJ'IOBI/Iﬁ YCIICHIHOTO Tpyda U 5KOJIOTHNYCCKH KOM(I)OpTHOI‘/'I JKU3HU



KaXJ0ro 4jeHa OOIlecTBa; €CTEeCTBEHHO-HAyYHON TI'paMOTHOCTH: NMOHUMAaHHUS CYIIHOCTH
METOJIOB MO3HAHUS, UCTOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCMOJIb30BaTh
MoJyYaeMble 3HAHUS JUIS aHadu3a W OOBSICHCHHS SBICHUN OKPYXKAIOMIETO MHUpa U
MPOUCXOAIINX B HEM MU3MEHEHUM; YMEHHS JejaThb 0OOOCHOBaHHbIC 3aKJIFOYEHHS] Ha OCHOBE
Hay4dHbIX (PAaKTOB M UMEIOLIMXCS JAHHBIX C LEJbIO0 MOJYyYEHUs] JOCTOBEPHBIX BBIBOJIOB;
CITOCOOHOCTH CaMOCTOSTEIHHO UCIIOIB30BaTh XUMUUECKHUE 3HAHUS ISl PEIICHUS MPOOIeM B
peajbHBIX JKU3HECHHBIX CUTyalMsX; HHTEpeca K MO3HAHUIO M HCCJIEAOBATEIIBLCKOU
JeSITeIbHOCTH; TOTOBHOCTHM M CHOCOOHOCTH K HENPEephIBHOMY OOpa30BaHUIO U
caMo0Opa30BaHUIO, K aKTUBHOMY ITOJIYyYE€HHIO HOBBIX 3HAHUU IO XUMHUHU B COOTBETCTBUU
C JKU3HEHHBIMU TTOTPEOHOCTSIMU; UHTEpeca K OCOOCHHOCTSM TPyJia B Pa3IMYHBIX cdepax

poheCCUOHAIBHON JeATEIHLHOCTH.
MeTanpeaMeTHble pe3yJibTaThbl

MeTaHpeﬂMeTHLIC PE3YJIbTAaThbl OTPAXKAKOT OBJIAACHUC YHHBCPCAJIbHBIMHU y‘le6HBIMI/I

MIO3HABATCJIbHBIMHU, KOMMYHHKATHBHBIMHU U PCTYJIATUBHBIMH HeﬁCTBHHMH.

1. OBJ'IaI[CHI/Ie YHUBCPCAJIbHBIMHU yqe6HBIMH ITIO3HaBaTCJIIbHBIMHA I[eﬁCTBHHMﬂi

1.1. bBa30BBIMH JIOTHYECKUMHU JIEUCTBUIMHU:

e CaMOCTOSITEIBHO (OPMYJIUPOBaTh M aKTyaJU3UpPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

e OIpEACIATh LEIU ASATEIBHOCTH, 3a1aBasl MapaMeTpbl U KPUTEPUU UX JOCTHKCHMS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMH LCIISAMM;

e HCIIOJIB30BaTh IIPU OCBOCHUU 3HAHUUN IPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIJICIATh
XapakTEepHbIE MPU3HAKUA IIOHATUM U YCTAaHABIMBATHL UX B3aUMOCBA3b, UCIIOJIb30BATh
COOTBCTCTBYIOIINC IOHATHUA IJIA 00BSICHEHUS OTACJIbHBIX (1)aKTOB )41 ﬂBHeHHﬁ;

° BI)I6I/IpaTI) OCHOBAaHUA U KPUTCPUH A KJ'IaCCI/I(l)I/IKaIII/II/I BCIIECCTB U XHMMHUYCCKHUX
peaKumi;

e YCTaHABJIMUBATh IPUYUHHO-CIICACTBEHHBIE CBI3U MEXKY U3y4a€MbIMU SIBJICHUSMU;

e CTPOUTH JOTMYCCKHUEC PACCYKICHUA (I/IHIlyKTI/IBHBIe, ACAYKTHUBHBIC, I10 aHaJ'IOl"I/II/I),
BBIABJIATE 3aKOHOMCPHOCTH W IIPOTHUBOPCUYHA B paCCMATpHUBACMBIX ABJICHUAX,
opMynMpoBaTh BBIBOJBIN 3aKIIOUYCHMUS,

e IIPUMEHATH B IPOLIECCE TO3HAHUS UCTIOJIb3yEMbIE B XUMUN CUMBOJIUYECKHE (3HAKOBBIE)
MO/, TPE0OPa30BBIBATh MO/JIETIbHBIE MTPEJICTaBICHUS — XUMUYECKUM 3HAK (CUMBON)
3JIEMEHTa, XUMUYecKasi (popMmyJsia, ypaBHEHHE XUMHUYECKON peaKkui — MPU PEIICHUHN
y4eOHBIX MTO3HABATENBHBIX U MPAKTUYECKUX 3a]a4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHbBIC

OpCACTABIICHUA [JId BbIABJICHUS XAPAKTCPHBLIX IPHU3HAKOB H3YyYaCMbIX BCHICCTB U



XUMHUYECKUX pPEaKIUi;
1.2. bBa3oBBIMU HCCIIEI0BATEILCKUMHU NEHCTBUSIMU:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIU;
dbopmynupoBaTh 1€ W 3aJlaudl KCCJICIOBAaHUSA, HCIOJIb30BaTh ITOCTABJIICHHBIC U
CaMOCTOSITEIIBHO C(hOPMYJIMPOBAHHBIE BOIPOCHIB KAYECTBE HHCTPYMEHTA MO3HAHUS U
OCHOBBI OJIs q)OpMI/IpOBaHI/ISI THUITOTE3bI 110 HpOBepKe HpaBI/IJIbHOCTI/I BBICKA3bIBACMBIX
CY)KJICHUU;

BJIAJIETh HAaBBIKAMHU CAMOCTOSITEJIBHOIO IUNIAHUPOBAHUS W TMPOBEACHUS YYEHUUYECKHX
SKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HaAOJIOJIaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIbHO TPOTHO3UPOBATH €ro pe3ylbTaT, (HOpMyIUpOBATH O0OOIICHUS U
BBIBOJbl OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAaHUS, COCTaBIATH
000CHOBaHHBIH OTYET O MPOJACIAHHON paboTe;

NpuoOpeTaTh OMBIT YYEHHUYECKON HCCIIeNOBATENbCKOW M MPOEKTHON JIesITeIbHOCTH,
HpOS[BJI?ITI) CHOCO6HOCTI> N TOTOBHOCTBK CaMOCTOHTeHLHOMy HOI/ICKy METOI0B pemeHI/m

MPAKTUYCCKHUX 3a7a4, IPUMESHECHUIO Pa3IMIHBIX METOJOB ITO3HAHMUS,
1.3. Ilpuémamu pabotsl ¢ HHGOPMAIIUECH:

OpPUEHTHUPOBATHCSI B PA3JIMUHBIX HMCTOYHUMKAX HH(pOpMaIUMU (HAy4YHO-TIOMYJIsIpHas
JuTepaTypa XUMHYECKOI'O COJep KaHus, CIIpaBOYHbIe 110coOus, pecypesl HTEepHeTa),
aHaJM3UPOBATH MHGOPMALIMIO PA3IMYHBIX BUIOB U (OPM MPEICTABICHUS, KPUTUUECKU
OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTHUBOPEUUBOCTD;

(hopMyIMpoOBaThH 3alpOChl U MPUMEHSTH Pa3JIMYHbIE METOJbl MPU IOHMCKE U OTOOpE
nH(popManu, HeoOXOAMMOI JJIsl BBIMOJHEHUS yYeOHBIX 3a/1au ONpeAeEHHOro THUIIA;
MpUOOPETaTh ONBIT UCIOIB30BaHUS NH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH
1 Pa3jIMYHBIX ITOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMabHYIO (GOpMYy NpeACTaBieHUs] HH(OpMaluu
(cxeMsl, rpaUKy, THarpamMMsbl, TaOJIULIbI, PUCYHKH U T.I1.);

WCIIOJIB30BaTh HAy4HBIM $3BIK B KadyeCTBE CpEJCTBa MHpH paboTe ¢ XMUMHYECKOH
nH(popManeii: NpUMEHATh MEXIIpeaAMeTHbIe (PU3NUecKne U MaTeMaTHYeCKHe) 3HaKu
Y CUMBOJIbI, (hOpMYJIbI, a00peBHaTypbl, HOMEHKJIATYPY;

HUCITIOJIB30BaTh U HpeO6p330BBIBaTB 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTH.

2. OBJ'IaI[CHI/IC YHUBEPCAJIbHBIMU KOMMYHHUKATHBHBIMHU JeHUCTBUSIMU .

3aaBaTb BOIIPOCHI IIO0 CYHICCTBY 06cy>K,uaeMoﬁ TEMBI B XOAC Auajiora W/
JUCKYCCHH, BBICKA3bIBATh HUJICH, (1)OpMy.]'II/Ip0BaTB CBOM MPCAJIOKCHHUA OTHOCHUTCIILHO

BBIITOJIHCHUA npennomeHHoﬁ 3aJa4du,



BBICTYNaTh C TMpPE3eHTalluel  pe3yJibTaTOB IO3HABAaTEJIbHONW  JESATEJIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMU MPU BHIMOJIHEHUHU
XUMHUYECKOI0 dKCIEPUMEHTA, MPAKTUYECKOW PadOTHI 1O MCCIIEIOBAHUIO CBOMCTB
W3y4aeMbIX BEUIECTB, peaIM3allii Yy4eOHOro NpoeKkTa u (opMyIupOBaTh BEIBOABI I10
pe3yabTataM NpPOBeAEHHBIX MCCIEAOBAaHUN MyTEM COIJIacCOBaHUS MO3UILIMN B XOJI€

00CyXJIeHUsI 1 OOMEHAa MHEHUSIMHU.

3. OByazieHUE YHUBEPCAIBHBIMU PETYIATUBHBIMU 1EUCTBUSIMU

CaMOCTOSITEIBLHO IUIAHUPOBATH M OCYIIECTBISITH CBOIO II03HABATEIIBHYIO JACSTEIBHOCTb,
ompenenssi €€ LEIM W 3a4a4d, KOHTPOJHMPOBATH M IO Mepe HeoOXOIMMOCTH
KOPPEKTUPOBATh MpEJIaraéMblii alfOPUTM JCHCTBUN TIPU BBIMOJIHCHUHM YYEOHBIX U
HCCIIeIOBATENIbCKUX 3a/1a4, BRIOUpaTh Hanbosee 3 (PeKTUBHBIN CIIOCOO UX pelIeHus ¢
y4€TOM NOJIy4YCHHS HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKHUX PEaKLIUAX;

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEH NEATEIbHOCTH Ha OCHOBE CaMOaHaln3a |

CaMOOIICHKH.

Hpe)lMeTHbIe pe3yJbTaThbl

10 kiaace

HpeI{MeTHBI€ pPE3yJabTaThbl OCBOCHU: KypCa I10 BLI60py OTpaxKaroT:

iy

2)

c(hopMHUpPOBAHHOCTH NPEICTABICHUM: O XMMHUUYECKON COCTaBIISIOLIEH €CTECTBEHHO-
HAYy4YHOM KapTHHBl MHpa, pPOJIM XHMHUHM B [O3HAaHWHU SBICHUW NPUPOIBI, B
GbopMUpPOBaHMM MBINUICHUS W KYJbTYPhl JIMYHOCTH, €€ (QYyHKIIMOHAIBHOU
rPaMOTHOCTH, HEOOXOAMMOMN JUIsl pelIeHUs MPAKTUYECKUX 3aJad M SKOJIOTMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/7I0pPOBbIO U IPUPOJHOI cpeje;

BJIAJICHUE CUCTEMOW XMMHYECKUX 3HAHUU, KOTOpas BKIIFOYAET: OCHOBONOJAraroIIne
MOHATUS (XMMHUUYECKHUM 3JIEMEHT, aToM, JJIEKTPOHHas 000JIouKa aToMa, MOJIEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKasl CBsI3b, CTPYKTypHas Gopmyia
(pa3BépHyTass W COKpalléHHas), MOJb, MOJIApHas Macca, MOJISIPHBIH 00BEM,
YIJIEPOJIHBIM CKesleT, (YyHKUUOHAJIbHAsl TpyIla, paavuKall, HU30MepHUs, H30MEpHI,
TOMOJIOTUYECKUN PsAJl, TOMOJIOTH, YTJIEBOJOPOJBI, KHUCIOPOA- M a30TCOAECpIKAIIUE
COEIMHEHUs, MOHOMEpP, IIOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCJMHEHHNS); TEOPUH U 3aKOHBI (TEOpUsl CTPOEHHUS OpraHMYECKUX BemecTB A M
BytnepoBa, 3aKOH cOXpaHEHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUN
SI3bIK  XMMHUM; MHPOBO33DEHUYECKME 3HAHWS, JIeKallue B OCHOBE IOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XUMUYECKHUX SIBJICHUM, (DAKTOIOTHYECKUE CBEJICHUS O
CBOMCTBaX, COCTaBe, IIOJIyYeHHUM U OE30MaCHOM HCIIOJIb30BAaHUU Ba)KHEUIINX

OpPraHN4YcCKHX BCIIICCTB B 6I)ITy n HpaKTHLIeCKOfI JACATCIbHOCTH YCJIIOBCKA,



3)

4)

5)

6)

7)

8)

9)

cOPMHUPOBAHHOCTh YMEHHUM BBIBIATH XapaKTEPHbIC TMPU3HAKH TMOHSITHIH,
YCTaHaBIIMBATh UX B3aUMOCBSI3b, UCITIOJIb30BaTh COOTBETCTBYIOIIME TTOHATHS MMPU
OINMMCAaHUH COCTaBa, CTPOCHUSIM MPEBPAIICHUI OPraHUYECKUX COCITUHCHUI;
c(hopMHUpPOBAaHHOCTh YMEHHMI HCIOJIB30BaTh XUMHYECKYK) CHMBOJIUKY  JUISI
COCTABJICHHSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOW) GOopMyIT
OPTraHUYECKHX BEIICCTB M YPABHCHUH XUMHYECKUX PEAKIUA; N3TOTABINBATh MOJICIIH
MOJICKYJI OpPraHMYEeCKHX BEIIECTB JUIS WJUTFOCTPAIlMM WX XHUMHUYECKOrO U
MIPOCTPAHCTBEHHOT'O CTPOCHHSI;

cOpPMHUPOBAHHOCTh YMEHHH YCTAaHABJIMBATh IPUHAIUICKHOCTh H3YyYSCHHBIX
OpraHMYeCKUX BEMIECTB II0 HMX COCTaBy U CTPOCHHIO K OIPEACIEHHOMY
KJIACCY/Tpynne COeAWHEHUN (YrieBOJOPOABI, KHUCIOPOA- UM a30TCOACpIKAIINE
COCJMHCHHUS, BBICOKOMOJICKYJISIDHBIC COCIWHCHHS), JaBaTh WM Ha3BaHUs 110
cucremarudeckoii HomeHkinarype (IUPAC), a taxke NPUBOJIWTH TPUBHAIbHBIC
Ha3BaHUs OTJCIBHBIX OPraHUYSCKUX BEIICCTB (ITHJICH, MPOIMWIICH, AlCTHJICH,
ATUJICHTIIMKOJb, TIHUIEPUH, heHo, (hopManbIASTH, alleTaIbJACTH, MypaBbHHAS
KHCJIOTa, YKCyCHasi KHCJIOTa, OJICMHOBasi KHCJIOTa, CTEapUHOBAas KHUCJIOTA,
TJII0KO03a, (PYKTO3a, KpaxMall, IEJUTF0JI03a, TIIUIIUH);

chOpPMHUPOBAHHOCTh yYMEHHS ONPEACISITH BHIABI XHUMHYECKOW CBSI3U B
OpraHUYECKHUX COCAUHCHUSX (OJIMHAPHBIC U KPATHHIC);

cOPMUPOBAHHOCTh YMEHHUS IIPUMCHATH TOJOXXCHUS TEOPUH CTPOCHHS
opranndeckux BeniectB A M byTtiepoBa nyisi 0ObsICHEHHSI 3aBUCUMOCTU CBOMCTB
BEIIIECTB OT UX COCTAaBa U CTPOCHHUS, 3aKOH COXPAHECHHS MACChl BEIIIECTB;
c(hOpMHUPOBAHHOCTh YMEHHUN XapaKTEPHU30BaTh COCTaB, CTPOCHHE, (PU3UUECKHUE U
XUMHYECKHE CBOWCTBA THUMNWUYHBIX MPEICTaBUTENIEH pa3IMYHBIX KJIACCOB
OpraHUYecKUX BeIIecTB (MeTaH, dTaH, dTUJICH, IPOMUIIEH, alleTUuJIeH, OyTaaueH-
1,3, metmniOyTaguen-1,3, 6eH30JI, METaHOJ, 3TAHOJI, dTHUJICHTIINKOIb, TIUICPHUH,
dbeHon, ameranpaeruj, MypaBbHHAas W YKCyCHAash KHUCJIOTHI, TJIFOKO3a, Kpaxmal,
LIEJUJTI0NI03a, aMHUHOYKCYCHAsi KHCJIOTa); WJUIFOCTPUPOBATh T€HETHYECKYIO CBSI3b
MEXJly HHUMH YPaBHCHHUSIMH COOTBETCTBYIOIIHMX XUMHYCCKHUX PEaKIUA C
HCITOJIb30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BATh HMCTOYHHKH YTIIEBOJIOPOTHOTO
CeIpbsi (He(pTh, TPUPOMHBIN Ta3, Yroyib), CIOCOOBI UX TMepepadboTKu U

MpaKTUUECKOE MPUMEHEHHE TTPOIYKTOB IepepaboTKH;

10) cGOpMUPOBAHHOCTh YMEHHW TIPOBOJAHWTH BBIYHUCICHHS II0 XUMHYECKUM

ypaBHEHUsIM (Macchl, 00BbEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA HJIM MPOIYKTa



11)

12)

13)

peakyMu MO H3BECTHBIM Macce, O0bEMY, KOJHMYECTBY OJHOTO H3 HCXOIHBIX
BEIIECTB WJIM NPOAYKTOB PEaKIIMH);

c(hOpMHUPOBAHHOCTh YMECHHUH BJIAJIETh CUCTEMOW 3HAHWK 00 OCHOBHBIX METOJaxX
HAy4YHOT'O II03HAHMsI, HCHOJIb3YEMBbIX B XUMHM IpPH HU3YUYECHUM BEIIECTB H
XUMHUYECKHUX SIBJICHUHN (HabnroieHue, U3MEpPEHUE, SKCIIEPUMEHT,
MOJIEJIUPOBAHUE), UCIIOJIb30BATh CUCTEMHBIC XUMHUYECKUE 3HAHUS JJIsI IPUHSITUS
pelIeHn B KOHKPETHBIX XKU3HEHHBIX CHUTYalUsX, CBSI3aHHBIXC BEIIECTBAMHU U
WX NPHUMEHEHUEM;

c(OpMHPOBAHHOCTh YMEHHUM COOIIOAATh MpaBUjla MOJb30BAHUS XUMUYECKOM
MOCyJIoil M J1abopaTOpHBIM OOOPYJIOBaHHWEM, a TaKXKe IMpaBWJIa OOpAIICHUS C
BEIIECTBAMHU B COOTBETCTBHU C MHCTPYKIIUSIMH IO BBITIOJIHEHUIO J1a0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

cOpPMHUPOBAHHOCTh YMEHHM KPUTHUECKH AaHAIU3UPOBATH XUMHUYECKYIO

nHMOPMAIHIO, MTOTyYaeMyt0 U3 pa3HbIX ucToyHUKOB (CMMU, MHTEpHET 1 1p);

11 kiaace

[IpenmeTHbIE pe3yIbTAThl OCBOCHUSI Kypca OTPa>karoT:

1

2)

c(hopMUPOBAHHOCTH MPEACTABICHUN: O XUMHYECKON COCTaBIISIONIEH €CTECTBEHHO-
HAy4YHOM KApTUHBI MHpa, pPOJIM XHUMHUU B IIO3HAHUU SBJIICHUM IIPUPOABI, B
GopMUPOBAaHMN MBINUICHUS W KYJbTYpPbl JIMYHOCTH, €€ (QYHKIIMOHAIHHOM
rPpaMOTHOCTH, HEOOXOJIMMOM ISl pelieHus MPaKTUYECKUX 3aJad U 3KOJIOTHMYECKHU
000CHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM Cpefie;

BJIaJICHUE CUCTEMON XUMHUUYECKUX 3HAHUM, KOTOPasi BKJIFOYAET: OCHOBOIIOIATaI0IHUe
MOHSATHS (XUMUYECKHI JIEMEHT, aTOM, HU30TOM, S-, P-, d-3JICKTpOHHBIE OpOUTAITH
aTOMOB, HOH, MOJIEKyJIa, MOIJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTh, CTENEeHb OKUCIIECHMs, XUMUYecKas CBs3b (KOBaJCHTHasd,
MOHHAas1, METAJUTMYECKasi, BOJIOPOJIHAS ), KpUCTAIUINYECKasl PeIIETKA, TUITBI XUMHYECKUX
peakuuii, pacTBOp, IIEKTPOIUTHI, HEIEKTPOIUTHI, IJIECKTPOJIUTHYECKAS JUCCOLMALNS,
OKHUCIIUTEIb, BOCCTAHOBUTEINb, CKOPOCTh XWUMHYECKOW peakUuH, XUMHYECKOE
paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUsS DJIEKTPOIUTHYECKONW JTUCCOIMALINH,
nepuoaudeckui 3akoH . 1. MenneneeBa, 3aKOH COXpaHEHUSI MACChI BEIIECTB, 3aKOH
COXpaHEHHMs U MPEBPALLECHUsI SHEPTUU NTPU XUMHUYECKUX PEaAKLHIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUHN SA3BIK XWMHH, MHPOBO33PEHUYECKHE 3HAHUs, JIEKAIlME B OCHOBE
MMOHUMAHMSI TPUYMHHOCTH M CUCTEMHOCTH XMMMUYECKUX SIBIICHMH, (PaKTOJIOTHUECKue

CBCIACHHUA O CBOﬁCTBaX, COCTaBC, IIOJIYUCHUU U 0e30MacHOM HMCHOJIb30BaHUH



3)

4)

5)

6)

7)

8)

9)

BOXHEUIIINX HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTHYECKOM JeSITEIbHOCTH
YyeJIoBeKa;

c(hOPMHUPOBAHHOCTh YMEHHI BBISIBISATH XapaKTEePHBIC IPU3HAKU TOHSITHM,
YCTaHaBJIUBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS IPHU
ONMCAaHUU HEOPraHMYECKHUX BEIIECTB U UX ITPEBpPALLCHUM;

c(pOpPMHUPOBAHHOCTh yMEHUI HCHOJb30BaTh XUMHYECKYI0 CHUMBOJIMKY IS
cocTaBlieHHsI (OpMyJT BEIIECTB HM ypaBHEHHMH XHUMHUYECKHX  PEaKIIU;
cucrtematuueckyro HomeHknatypy (IUPAC)u tpuBuanbHbie HA3BaHUS OTACIbHBIX
HEOpraHMYeCKUX BellecTB (yrapHbId Tra3, YIJIEKHCIbIM ra3, aMMHaK, ramiéHas
W3BECTh, HEeraléHasi U3BeCTh, IMThEBasl COJIA, ITUPUT U JIP );

c(OpPMHUPOBAHHOCTh YMEHHUU OINPEACIIsITh BaJCHTHOCTh U CTEIIEHb OKHUCIICHUS
XUMHUYECKHX BJIEMEHTOB B COCAMHEHUAX Pa3JIMYHOIO COCTaBa; BHUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAsI, METaJJINYeCcKasi, BOJOPOJAHASI) B COEAUHECHUSIX; THUII
KPUCTAJUIMYECKON pPEMIETKH KOHKPETHOI'O BEIIECTBA (aTOMHAas, MOJIEKYJspHasi,
HOHHasl, METaJJIMYECKasl); XapaKTep Cpe/ibl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHEHUMH;

c(hOpMHUPOBAHHOCTh YMEHHUU YCTAHABIMBATh MPUHAICKHOCTh HEOPraHUYECKUX
BEIIECTB IO MX COCTaBY K OMNPENEIEHHOMY KJacCy/TpyIle COeAUHEHUN (TIPOCThIe
BEIIECTBAa — METAJUIbl U HEMETAJIJIbI, OKCHJIbI, OCHOBAHUSI, KUCJIOTHI, aM(OTEPHBIE
TUAPOKCHUIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMEHHUM PAaCKPBIBATh CMBICI Iepuoanydeckoro 3akona J[. M.
MenpeneeBa 1 JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONLYIO, OOBICHUTEIBLHYIO U

MPOTHOCTUYECKYIO (PYHKIINU;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTE€pHU30BaATh JIEKTPOHHOE CTPOEHUE aTOMOB
XUMHYECKUX 31eMeHTOB 1—4 nepuonos [lepunoanueckoil cucteMbl XUMHYECKUX
anemenToB JI M MenneneeBa, UCHONB3ys TOHSITHS «S-, P-, d-2JIEKTpOHHBIS
opOuTa- JM», «IHEPreTUYECKUE YPOBHW»; OOBSICHATH 3aKOHOMEPHOCTH
N3MEHEHUs] CBOMCTB XMMHUYECKHUX JJIEMEHTOB M MX COCIUHEHMH IO IIEpHOAaM U
rpynnam llepunoanueckoit cucreMsl xuMudeckux 31eMeHToB [I. M. Menneneea;
c(hopMHPOBAHHOCT, YMEHUM XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBa HEOPraHMYECKMX BEIIECTB pPA3JIMYHBIX KJACCOB; IOATBEPXKAATh
CyLIECTBOBAHUE T'€HETHMYECKOM CBA3M MEXAY HEOPraHMYECKMMM BEIIECTBAMHU C

IIOMOIIIBIO ypaBHeHHﬁ COOTBCTCTBYIOIINX XHMHUYCCKUX peaKHI/Iﬁ;

10) cOpMUPOBAHHOCTh YMEHHS KIACCU(PUIIMPOBATh XUMHUYECKHE PEAKIUU 10

Pas3 IMYHbIM IMPHU3HAKaAM (‘{I/ICJIy n COCTaBYy pcCarupyromux BCUIICCTB, TCIIJIOBOMY



3¢hdeKTy peakiiuyv, U3MEHEHHIO CTEIIEHEH OKHCICHHS DJIEMEHTOB, OOpaTUMOCTH
peaKkIuy, y4acTHIO KaTalln3aTopa);

11) cOpMHUPOBAHHOCTh YMEHUI COCTABJIATh YPABHECHUS PEAKIIUN PA3TUUYHBIX THUIIOB;
MOJHBIE W COKpalIEHHbIE YypaBHEHUsI pPEakUUid HOHHOIO OOMEHa, YYUThIBAs
YCJIOBHUSI, TIPU KOTOPBIX 3THU PEAKIMHU UAYT 10 KOHILIA;

12) chOpMHUPOBAHHOCTh  YMEHUH  TIPOBOJUTH  PEAKIHH,  IMOATBEPIKIAIOIIHNE
KA4eCTBEHHBII COCTAaB pPa3JIMUHBIX HEOPraHUYECKUX BEIIECTB; paclo3HaBaTh
OIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIIECTB;

13) chopMHPOBAHHOCTH YMEHUH pacKpbIBaTh CYILIHOCTD OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUNA IMMOCPEJACTBOM COCTABJICHHUSI SJIEKTPOHHOro OanaHca
ATUX PEaKIIU;

14) cOpMUPOBAHHOCTh YMEHHUU OOBSICHATH 3aBHCHMOCTb CKOPOCTH XHUMHUYECKOM
pEaKIUH OT PA3JIMYHBIX (PAKTOPOB; XapaKTeP CMEIICHHS XUMUYECKOTO PABHOBECHS
B 3aBUCHUMOCTHU OT BHeWIHero Bo3aeucTBus (npuHuun Jle Illarense);

15) cpopMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XMMUUYECKHUE MPOLECCHI, JIeKAIIUE B
OCHOBE TMPOMBIIIJICHHOTO TIOJYYE€HHUSI CEpHOW KHCJIOThI, aMMHaKa, a TaKxke
chopMHUPOBAHHOCTL  TIPEJICTABICHHH 00 OOmMMX HAy4YHBIX NPUHIOHINAX U
AKOJIOTUYECKHX MPOOIeMaX XUMHUIECKOTO MPOU3BOJICTBA;

16) cpOpMUPOBAHHOCTh YMEHUUN MPOBOAUTH BBIUUCIICHUS C UCTIOJIL30BAHUEM TTOHSATHS
«MaccoBasi JIOJisi BelIecTBa B pPAacTBOpPe», OOBEMHBIX OTHOIICHUN Ta30B MOpU
XUMHUYECKUX PEaKIUsIX, MAacChl BEIIECTBA HMJIU OOBEMA Tra3oB II0 H3BECTHOMY
KOJIMUECTBY BEIIIECTBA, Macce WU OOBEMY OJHOrO U3 YYACTBYIOIIHX B PEAKIIUU
BEIIIECTB, TEIUIOBOro A (QeKra peakiui Ha OCHOBE 3aKOHOB COXPaHEHHUsI MacChl
BEIIIECTB, ITPEBPAILICHUS U COXPAaHESHUs YHEPTHU;

17) cOpMUPOBAHHOCTh YMEHHUM COOIIOATh TpaBUja MOJH30BAHUS XUMUYECKOU
MOCyJ0M M JabOpaTOpHBIM OOOpPYJOBaHHEM, a TaKXXe IpaBWia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIIUSIMH IO BBITIOJHEHUIO J1a0OPaTOPHBIX

XUMHNYCCKHUX OIIBITOB.

B ¢denepanpHbIX W perMOHANBHBIX MpPOLEAYpax OLIEHKH KayecTBa OOpa30BaHUA
UCTIONIb3YeTCs MepeveHb (Koau(UKaTop) pacipeesIeHHbIX 10 KJIaccaM NMPOBEPsIeMbIX TpeOOBaHU
K pe3ylbTaraM OCBOCHHMS OCHOBHOH 0Opa3oBaTelbHON NporpaMMbl CpeiHero oOIIero

06pa30BaHI/I$I 1 DJICMCHTOB COACPIKAHUSA 11O XUMHUHU.



[TpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OCHOBHOM

oOpa3oBarenbHOi nporpammsl (10 kiace)

Kon [IpoBepsiemble IPEAMETHBIE PE3YJIBTAaThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa30BaTeIbHON IPOrPaMMBI CPETHETO 00IIIero 00pa3oBaHUS
pesynbrara
1 TeopeTnueckue OCHOBBI OPraHMYECKON XUMHUH
1.1 ChopMupoBaHHOCTh TPEACTABICHUI O XWMHUYECKOW COCTaBISIOMICH

€CTECTBEHHOHAYYHOU KapTHUHBI MHpPA, POJIA XMMHUHU B MO3HAHUM SIBICHHUM
npupoabl, B (OPMUPOBAHUU MBIIUIEHUS M KYIBTYphl JIMYHOCTH, €€
(GyHKIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOOUMOW NS pelleHus
MPaKTUYECKUX 3a7ad M HKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIICHUS K

CBOEMY 3/I0POBBIO U IPUPOIHON Cpefie

1.2 Bnagenue cucteMol XMMHUYECKHX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIararo1ue HOHSITUS (Monekyia, BAJICHTHOCT,
ANIEKTPOOTPHUIIATENHHOCTD, CTETIEHb OKUCICHHSI, XUMHUECKas CBS3b, MOJIb,
MOJISIpHAasi Macca, MOJISIPHBINA 00bEeM, YITIEpOIHBIN CKeNeT, PyHKIMOHAIbHAS
TpyIma, paguKall, U30Mepusi, N30MEpbl, TOMOJIOTUYECKHIA S, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPO/I- U a30TCOAEPIKAIINE COETMHEHUS], OMOJIOTHUYECKHU
aKTHBHBIE BellecTBa (YIVIEBOIbI, JKUPbI, OEIKM), MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BE€HO, BICOKOMOJIEKYIISIPHBIE COEIMHEHM S ); TEOPUH U 3aKOHBI
(Teopus XMMUUYECKOTO CTPOEHUS opraHndeckux Bemects A.M. bytieposa),
3aKOHOMEPHOCTH, CHUMBOJHMYECKUH S3BIK XHMHUH, (HAKTOIOTHYECKHUE
CBEJICHHsI O CBOMCTBAX, COCTABE, MOJYYEeHUH U O€30I1aCHOM UCIOJIb30BaHUH
BRKHEHIINX HEOPraHMYeCKUX U OpPraHWYeCKHMX BEIIECTB B OBITY U

HpaKTI/I‘-IGCKOI\/'I JACATCIIBHOCTH YCIIOBCKA

1.3 ChopMupoBaHHOCTb YMEHUH BBIABIATH XapaKTepHbIE MPU3HAKU MOHATHA,
yCTaHABIMBATh UX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLINE TOHSTHS
IpU ONHCAHWU COCTaBa, CTPOCHHUS U TMPEBPALEHUI OpraHMYecKHX

COEIMHEHUN

1.4 C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ HUCIOJIB30BATh XUMUUYCCKYIO CUMBOJIMKY IJIA

COCTaBJIECHUS  MOJEKYISPHBIX U CTPYKTYpHBIX  (pa3BepHYTOH,




COKpAIEHHOW) OPMYIT OPraHMUYECKHUX BEIIECTB U YPABHECHUH XUMHYECKHIX
peakiuii, U3roTaBIUBaTh MOJEIHM MOJEKYJA OpPraHUYEeCKHX BEUIECTB IS

HIUTIOCTpAUA UX XUMHUYCCKOTI'O U ITPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

ChopMupoBaHHOCTh YMEHUH YCTaHABIMBATh MPUHAIIIC)KHOCTh U3y4CHHBIX
OpPraHUYeCKHX BEIIECTB M0 MX COCTaBy M CTPOCHHUIO K OIPEICIICHHOMY
Kiaccy  (rpymnme) — coelMHEHMM  (YIJIEBOAOPOIbI,  KUCIOpPOA U
a30TCOJCpIKALINE COCAWHEHHs, BBICOKOMOJICKYISPHBIE COEAMHEHUS),

JlaBaTh UM Ha3BaHUs 10 cuctemarnueckoit HomeHnkiarype (IUPAC)

1.5

ChopMHpPOBAHHOCT YMEHUSI ONPEICNATh BUABI XUMHUYECKOH CBS3H B

OpPraHUYECKHUX COCTUHEHUSIX (OJMHAPHBIE U KPaTHbIE)

1.6

C(bOpMHpOBaHHOCTB YMCHHUA TPHUMCHATH: IMOJIOKCHUA TCOPUHU CTPOCHUA
OpPraHu4YCCKUuX BCHICCTB AM. BYTJ'IepOBa JJIA OOBSICHEHHS 3aBUCUMOCTHU
CBOMCTB BCIICCTB OT MX COCTaBa M CTPOCHH:A, 3aKOH COXPAaHCHHUS MACChI

BCHIICCTB

VYrieBomopoabl. Kuciopoaconepikaiiye U a30TCOACpIKAIIIE OPraHUIECKUE

COCIMHEHUS. BBICOKOMOJIEKYIIIPHBIE COCIUHEHUS

2.1

ChopMupoBaHHOCTH ~ yMEHHH NPUBOJUTH TPUBUAIBHBIC  HAa3BaHHA
OTJENbHBIX OpPraHMYECKUX BEIIECTB (STWIJIEH, NPONMWIEH, AalleTUJICH,
ATUJICHIIIMKONb, DIHLEpUH, ¢eHon, QopMmanpiaerua, —aneTalbleru,
MypaBbUHas KHCIOTA, YKCyCHas KHUCJIOTa, OJIEHMHOBAas  KHUCIOTA,

CTeapuHOBAas KUCIIOTA, IIII0K03a, PPYKTO3a, Kpaxmall, [eJUIH0II03a, TIINLUH)

2.2

CdopMHpOBaHHOCTh YMEHHUN  XapaKTepH30BaTh COCTAaB, CTPOCHHE,
bu3MYecKue U XHUMHYECKHE CBOMCTBA TUIHMYHBIX IPEICTaBUTENICH
pa3IUYHBIX KJIACCOB OPTraHUYECKUX BEIIECTB (METaH, JTaH, OJTHIICH,
NpoMNuiIeH, aneTuieH, OyramueH-1,3, MerunOyraauen-1,3, OeH3om,
METaHOJ, STaHOJN, JSTWICHIIUKOIb, TIUIEpUH, (EHOMN, aleTaabIeTus,
MypaBbMHAsA ¥ YKCYCHasl KHCIIOTBI, TJIIOKO3a, Kpaxmal, IIeJITI0J03a,

aMUHOYKCYCHas KUCJIOTA)
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ChopMUpPOBAaHHOCTh YMEHHUS WUIIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEX]1y THTUYHBIMU MPEICTABUTEISAMH PA3JIMYHBIX KIACCOB OPraHUYECKUX

BCHICCTB YPABHCHUAMU COOTBCTCTBYIOIIUX XUMHNYCCKUX pCaKI_II/Iﬁ C




UCTIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT
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CdopmupoBaHHOCTH yYMEHUS XapaKTepHU30BaTh HMCTOYHUKHU
YIIIEBOIOPOIHOTO ChIPbs (HEPTh, MPHUPOIHBIA Ta3, yrojb), CIOCOOBI MX

nepepaboTKU U MPaKTUYECKOe MPUMEHEHUE MPOILYyKTOB MepepadoTKu

XUMHS U KU3Hb. PacueTsl

3.1

CdopMHpPOBAHHOCTh YMEHHH BIIAJETh CHUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAy4YyHOIO ITO3HAHMS, MCIOJIb3yEMbIX B XHMHHM IPU H3Y4CHUH
BEIIECTB M XUMUYECKUX SIBICHUN (HaOII0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT,
MOJIETTUPOBAHKE), HCIIOJIb30BaTh CHUCTEMHbIC XUMUYECKHUE 3HAHUS MJif
MPUHSATHUSL PELICHUI B KOHKPETHBIX KU3HEHHBIX CUTyalUAX, CBA3AHHBIX C

BCIICCTBAMHU U UX ITPUMCHCHUCM

3.2

ChopMmupoBaHHOCT, ~ yMEHUH  cOONIONATh  MIpaBWJIA  I[TOJB30BAHUS
XUMHUYECKOI mocynoi u 1abopaTopHbIM 000pyIOBaHUEM, a TAKXKe MpaBuiIa
oOpailleHuss C BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSAMHU TIO

BBITIOJTHCHHUIO ﬂa60paT0pme XUMHNYECKUX OIIBITOB
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ChopMupoBaHHOCTb YMEHUN IUIAHUPOBATH M BBIIOJIHATH XMMHUYECKHM
SKCIICPUMCHT (HpCBpaHIeHI/ISI OpraHM4Y€CKUX BCHICCTB IIPpHW HArpCBaHUMU,
MOJYYEeHUE JTHUJICHA M HM3YYEHHE €ro CBOWCTB, Ka4eCTBEHHBIC PEAKIINU
OpPraHMYeCKHMX BEILECTB, JACHATypalus OelKOB IpU HarpeBaHUU, IIBETHBIE
peakiy OeJIKOB) B COOTBETCTBUH C MPaBHJIaMHU TEXHUKH 0€30IaCHOCTH MPH
oOpallleHUd ¢ BellecTBaMH M JIaDOpaTOpPHBIM  0OOPYIOBAHUEM;
NpeaACTaBIIATh PE3YIbTAaTbl XUMHUYCCKOTO SKCIICPUMEHTA B q)OpMC 3arucu
YPaBHEHMH COOTBETCTBYIOLIMX pPEAKIMHA U (HOPMYTUpPOBATh BBHIBOJBI Ha

OCHOBC 3TUX PE3YyJIIbTAaTOB

3.4

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ MMPOBOAUTL BBIYUCICHUSA II0 XUMHWYCCKUM
YpaBHCHUAM (MaCCBI, 061,eMa, KOJIMYCCTBA HCXOOHOI0 BCIICCTBA HWIIH
MMPOAYKTa pCAKIMHU MO0 U3BECTHBIM MacCcCe, 061)eMy, KOJIMYCCTBY OJHOTO H3

MCXOJTHBIX BEIIECTB MM MPOJYKTOB PEAKIIIH )

3.5

ChopMUpPOBaHHOCTh YMEHUW KPUTHYECKHA aHAIM3UPOBATH XUMUUYECKYIO
uH(GOPMAIHUIO, MOTYYaEMYI0 U3 Pa3HbIX MCTOYHUKOB (CpeICTBAa MacCOBOM

uHpopMaIuu, cetb IHTepHeT u apyrue)




3.6

CdopMHpOBAaHHOCT,  YMEHHH  COONIOAATh  MpaBWIa  JKOJIOTUYECKU
11eJIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYIOBOH JEATEILHOCTH B IEISIX
COXpaHEHHUsI CBOErO 3JI0POBbS M OKPYKAIOUIEH TPUPOAHONW CpEIbl,
OCO3HaBaTh OMACHOCThH BO3/ICUCTBHS HA KUBBIC OPTraHU3MBbI OIIPEIEIICHHBIX
OpraHWYECKHX BEIIECTB, MOHUMast cMmbici mokazarens [IJIK (mpenensHo
JOTYCTUMOW  KOHIICHTPAIIMM), TOSCHATH HAa IPUMEPAX  CHOCOOBI
YMEHBIIICHUS U TPEIOTBPAIICHHUS] UX BPEAHOTO BO3JICHCTBHS Ha OPTaHHU3M

YCJIO0BCKAa

[Iposepsiembie anemenThI copepxanus (10 kiacc)

Kon

[IpoBepsieMblii SIEMEHT COEPIKAHUS

TeopeTndeckre OCHOBBI OPraHUYECKOW XUMHUH

1.1

HpeI[MeT 0pF21HH‘I€CKOI>i XUMHU: €€ BO3HHMKHOBCHHC, PAa3BUTUC W 3HAUYCHHC B
MOJIY4YCHHHU HOBBIX BCHICCTB U MATCPUAJIOB. TeOpI/IH CTpOCHUA OPraHNMYCCKHUX

coenuHeHnuit A.M. BytiepoBa, ee OCHOBHbIE ITOJIOKEHUS

1.2

CrpykrypHble (OpMyibl OpPraHUYeCKUX BelIecTB. [OMOJOrusi, H30Mepus.
XuMUYeCcKas CBsI3b B OPraHUYECKUX COCIMHEHUSX - OIMHAPHBIC H KPATHbBIE CBSA3H.

[TpencraBnenue o kiaccu(UKalUyU OpraHUYECKUX BEIIECTB

1.3

HOMeHKHaTypa OpPraHu4CCKUX COE€IUHEHUI (CI/ICTeMaTI/ILIeCKaSI) U TPUBHUAJIBHLIC

Ha3BaHUS BaXKHEHIIIMX npencmBnTeneﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

VYrneBonoposl

2.1

AJKaHBI: COCTaB U CTPOECHME, TOMOJIOTMYECKHM psA. MeTaH U 9TaH - mpocTeiime
[PEICTAaBUTENIN aAJKaHOB: (PU3UUYECKHE M XUMHUYECKHE CBOMCTBA (peakuuu

3aMCIICHUA U ropeHm{), HaxXOXJACHUC B IPpUPOAC, TOJTYUCHUEC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMUECKUH psAld. DTUJIEH W MPOINUIeH -
IpocTelIne MNpeACTaBUTENN ajKeHOB: (U3MUECKHe U XHUMHYECKHE CBOMCTBa
(peakuu TUAPUPOBAHMS, TaJOT€HUPOBAHMSA, THApATAllMM, OKUCIEHUS U

HOJ'II/IMCpI/IBaI_[I/II/I), MOJIYy4YCHHUC U ITPUMCHCHUC
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Anxanuensl: OyraaumeH-1,3 u MerunOyraguen-1,3: crpoeHue, BakHEHIIne
XMMHUYECKHE CBOMCTBa (peakuus nonuMmepusanuu). IloaydyeHne cHHTETUUECKOTO

Kay4dyKa U Pe3uHBI
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AJNKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psf. ALETHIIEH -
IOPOCTEHIINI IPEICTaBUTENb aJKUHOB: COCTaB, CTpPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOMCTBA (PEAKLUU IT'MAPUPOBAHUS, TaJOTCHUPOBAHUS, THIPATALIH,

TOpPEHMs]), IOJIYyYEHHE U IPUMEHEHNE

2.5

Apenbl. benson: cocraB, crpoeHue, (U3NYECKHE W XHUMHYECKHE CBOWCTBA
(peakuuy raJoreHMpoBaHUsI 1 HUTPOBAHUS), IOIy4YeHUE U puMeHeHue. Tomyoun:
COCTaB, CTpO€HHue, (U3MYEeCKMe U XUMHUYECKHE CBOHCTBa  (peakuuu
rajJJoreHUPOBaHUSI M HUTPOBAHHUA), IMOJYyYEHHE U TNpUMEHEHHe. TOKCHYHOCTb
apeHoB. leHernmyeckas CBA3b MEXIY YIVIEBOAOPOAAMM, MPUHAAISKALUMU K

Pa3IM4IHbBIM KJ1acCaM

2.6

[TpupoaHbIe HCTOYHUKH YTIeBOROPOA0B. [IpupoaHbIil ra3 u momyTHbIE HEPTSIHbIE
ra3el. Hegth U ee mpoucxoxaenue. CrocoObl mepepaboTKu He(TH: MMEePETOHKA,
KPEKUHI (TepMUYECKHH, KaraauTudeckuil), muponus. IIponykrsl nmepepaboTku
He(TH, UX MPUMEHEHUE B IPOMBIIIJICHHOCTH U B ObITy. KaMmeHHBIN yromap u

IPOAYKTHI €ro nepepaboTKu

Kucnoponconepxaiine opraHuueckue CoeIMHEHus

3.1

[TpenenbHbIE OJHOATOMHBIE CIUPTHI. METaHOM U 3TaHOJ: CTPOEHUE, (PU3NIECKHUe
M XUMHUYECKHE  CBOMcTBa  (peakuMM €  aKTUBHBIMM  METaJUIaMU,
raJIoreHOBOJIOPOJIaMH, TOpEHHE), MpUMEHEeHHe. BomoponHble CBSI3U MEXAY
MOJIEKYJIaMH CIIUPTOB. J[elCTBME METaHOjJa W DTAHOJA Ha OPTaHM3M 4YEIIOBEKa.
MHoroaroMHbl€ CIIUPTHL. DTUICHIJIUKOJIb M IIULEPUH: CTpOeHHUE, GU3NIECKUE U
XUMHYECKHE CBOMCTBa (B3aMMOJEHCTBUE €O MIEJOYHBIMU  METaJlJIaMH,
KaueCTBEHHAas peaklMsi Ha MHOTOAaTOMHbIe CHUPTHI). [leficTBMe Ha opraHu3M

YCJI0BCKaA. HpI/IMCHCHI/Ie MO EepruHa U STUIICHITIMKOJIA

3.2

®DeHoIT: CTPOCHHE MOJIEKYITBI, (PU3NUECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTH

denona. [Ipumenenne penona

3.3

Anpaeruapl 1 KeToHbI. DopManbaern, aleTanbIerua: CTpoeHue, pu3ndeckne u

XMMHYECKHE CBONCTBa (peaKL[I/II/I OKHCJICHHA M BOCCTAHOBJICHHA, KAYCCTBCHHBIC




peaxkiun), MoJiyueHue U NIpUMEHEHHE

3.4

OnHOOCHOBHBIE TpeAeTbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAas M YKCYCHas
KHCJIOTBI: CTPOEHUE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA, O0IINE IS
Kjacca KHCIOT, peakius JSTepuuKanuu), IOJydyeHHUEe U IPUMEHEHHE.
CreapuHoBas M OJEMHOBAs KUCIOThI KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX

KHCIOT. Mbli1a KaK COJIX BBICIIMX Kap6OHOBbIX KHUCJIOT, UX MOIOIICC [[ef/'ICTBI/IC

3.5

CrnoxHble 3GUpbl KaK MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MIPOIN3 CIIOKHBIX
a¢upos. Kupsl. ['mapomus xupos. [Ipumenenue xupoB. buonorndeckas poib

KHPOB

3.6

VYreBoabl: cocTaB, Kilaccu(UKalUs YIIEBOIOB (MOHO-, TU- U IOJIMCAXAPUAbI).
['moko3a - mpocTeinii MoOHOcCaxapuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYIbI,
du3nueckue U XMMUYECKHE CBOMCTBa (B3anMoelicTBue ¢ rupokcuasom meau (11),
OKHCIICHHME aMMHayHbIM pacTBOpoM okcuzaa cepedpa (I), BoccraHoBieHHE,
Opo’keHue III0KO3bl), HAX0XKIEHUE B IPUPOE, IPUMEHEHHE, OMOJIOTUYECKAs POJIb.
®dorocuHTe3. Ppykroza Kak HM30MEp DIIOKO3bl. Kpaxmanm um nemnono3a Kak
npupoaHbie noiauMepbl. CTpoeHHe Kpaxmana U Lesulono3bl. dusnueckue u

XUMHUYECKHE CBOMCTBA KpaxmaJja (FH,Z[pOJ'II/IS, Ka4CCTBCHHAs PCaKIUA C I/IOI[OM)

A30Tcoz[ep>1<aume OpraHn4cCKuUc COCANHCHUA

4.1

AMHWHOKHUCIOTBI Kak aM(I)OTepHLIe OpTraHU4YC€CKUC COCAUHCHMU. dusznyeckue u
XUMHYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpumMepe FJ'II/II_[I/IHa). buonornyeckoe

3HAYCHUEC aMWHOKHCIIOT. HCHTI/II[BI

4.2

benkn Kkak npUpOOHBIE BBICOKOMOJIEKYIISIpHBIE coenuHeHus. IlepBuuHas,
BTOpUYHAs U TPETHYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBONCTBA OEJIKOB:

TUAPOIN3, A€HaTypalrd, KAYCCTBCHHBIC PCAKIIUN Ha Ocku

BrIicOKOMONEKYISIpHBIE COCUHEHNUS

5.1

OCHOBHBIE TIOHSTHS XHMHH BBICOKOMOJICKYISPHBIX COCIWHEHU: MOHOMEp,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIICHb MOJMMEPHU3AIINH, CPEIHSS MOJIEKYIIsIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCAUHEHUN -

nojimMepuzanus U MOJIMKOHACHCAI A
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SKCHepI/IMCHTaHBHHe MCTOAbI HU3YUYCHUS BCIICCTB HU HUX npeBpameHHﬁ:




O3HAaKOMJICHHUEC C 06pa3uaM1/1 MNpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

Kay4qykoB. [lonydueHne CHHTETHUECKOTo KaydyKa U Pe3UHBI

[TpoBepsiembie TPeOOBaHUS K pe3y/bTaTaM OCBOSHHSI OCHOBHOM

obpazoBarenpHOM nporpamMmsl (11 Kmacc)

Kon
MIPOBEPSIEMOTO

pesynbrara

IIpoBepsiemMble IpeAMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOM

o0pa3oBaTeIbHON IPOrpaMMbl CpPeTHEro 00I1Iero 00pa3oBaHUs

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHNHU

1.1

Bnagenue cuctemMod XMMHYECKMX 3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraoNIne MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs
00oJI0uKa aTroma, s-, p-, d-3JeKTPOHHBIC OPOUTAIM ATOMOB, MOH, MOJICKYJIa,
BaJICHTHOCTb, 3JICKTPOOTPHUIIATEIILHOCTD, CTENIEHb OKUCIICHHUS, XHMHYECKasI
CBSI3b, MOJIb, MOJISIpHASE Macca, MOJISIPHBI 00BbeM, KpHUCTaUIMyYecKas
peleTka, TUIIBI XUMHUYECKHIX peaxkuui (OKHCTTUTENBHO-
BOCCTAaHOBHUTEJIbHBIC, 3K30- W DJHJIOTCPMHYCCKHE, PEAKIUU HOHHOTO
00MEHa), pacTBOp, IEKTPOJUTHI, HEIIEKTPOJUTHI, IJICKTPOIUTHUCCKAS
JTUCCOLIMAINS, OKHUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh XHUMHYECKOM
peakiuy, XUMHUYECKOE paBHOBECHE); TEOPHH U 3aKOHBI (Teopus
ANEKTPOJIMTUYECKOM  nucconuanuu, Ilepmommueckuin  3akon .U
Meneneena, 3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU, (PAKTOIOTHUECKHE CBEJACHUS O CBOWCTBAX,
cocTaBe, TMONYYeHHMH U O€30MacHOM HCHOJb30BaHUHM  Ba)KHEUIIHX

HCOPTaHNYCCKUX BCUICCTB B 6BITy u HpaKTH‘ICCKOﬁ ACATCIIBHOCTH YCIIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTB YMCHHP’I BBIABJIATH  XapAKTCPHBIC IMPU3HAKH U
B3aUMOCBA3b U3YUYCHHBIX HOHfITHfI, MNPUMEHATE COOTBCTCTBYIOIIUEC ITOHATHA
Ipru OIHCaHHUU CTPOCHHUA U CBOICTB HCOPTaHNMYCCKUX BCHICCTB H HUX
HpeBpameHHﬁ; BBISIBIISITh B3aMMOCBSI3b XUMHUYECKUX 3HAHUM C TTOHSATUSAMU

U IPpCACTABICHUAMU JPYIrUX CCTCCTBCHHOHAYYHBIX IMPEAMCETOB

1.3

Bnagenne OCHOBHBIMH METOOaMH HAy4YHOT'O TIIO0O3HaHHd BCIICCTB U

XUMHUYCCKHUX SIBIICHUI (Ha6J'IIO,Z[CHI/IC, HU3MCPCHUC, OKCIICPUMCHT,




MOJIETUPOBAHUE)

1.4

ChopMHpPOBAHHOCT, yYMEHHUU OMPEACNATh BAJICHTHOCTh U  CTENCHb
OKHCIICHUSI XMMHYECKHX 3JIEMEHTOB B COCAMHEHUSAX PAa3JIMYHOIO COCTaBa,
BUJ XHUMHUYECKOW CBsi3U (KOBaJeHTHas, WOHHAas, MeTaJUIMyecKas,
BOJIOPOJIHAS) B COETMHEHUSX,, TUIT KPUCTAJUIMYECKON PEIIeTKH KOHKPETHOTO

BEIECTBA (aTOMHAas, MOJICKYJISIpHAs, HOHHASI, METAJJTUYECKAs )

1.5

CdopMHpPOBAaHHOCTh YMEHUH ONpPENENATh XapakTep CpeAbl B BOIHBIX

pacTBOpax HEOPTaHUYECKUX COCAMHEHUMN

1.6

ChopmMupoBaHHOCTh YMEHUS KIAacCU(DUIIUPOBATH XUMUYECKHE PEAKIIMU 1O
pa3IUYHBIM TMpU3HAKaM (YMCIy W COCTaBy pEearupyroliux BeIIECTB,
TerioBoMy J(deKTy peakluud, U3MEHEHHUIO CTENeHeW OKUCICHUS

JJICMCHTOB, O6paTI/IMOCTI/I pcaknuuu, y4acTuro KaTaJII/I3aT0pa)

1.7

CdopMHpOBAaHHOCTh YMEHUN COCTABIATh YPABHEHHS PEAKIIUN Pa3TUYHBIX
TUIIOB, TIOJHBIE U COKpAIllEHHBbIE YPAaBHEHMs PEaKIMii MOHHOTO OOMEHa,

YUUTBIBasA YCJIOBHUA, ITPU KOTOPBIX 3TH PCAKIIMU UAYT 10 KOHIA

1.8

CdopMHpOBAaHHOCT, YMEHUN MPOBOAUTH PEAKIMH, MOATBEPKAAIOIINE
Ka4eCTBEHHBI  COCTaB  pa3jUYHBIX  HEOPraHWYECKHX  BEIIECTB,
pacrio3HaBaTh OMNBITHBIM IYTEM HWOHBI, MPHUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HECOPraHNICCKUX BCIICCTB

1.9

ChopMUpPOBAaHHOCT YMEHUN pPACKpBIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKUUK ITOCPEIACTBOM COCTABIICHUS DJIEKTPOHHOIO

OanaHca 3TUX peaKIHii

1.10

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OOBSICHATH 3aBUCUMOCTD CKOpPOCTHU

XUMHUYECKOHN peakluy OT pa3IMuHbIX (aKTOPOB

ChopmMupoBaHHOCTb YMEHHM OOBSCHSTH XapaKTep CMEIIEHUs] XUMUYECKOTO
paBHOBECHS] B 3aBHCHMMOCTM OT BHEIIHEro Bo3JeHcTBUS (mpuHIum Jle

[Tarenne)

OO0mias 1 HeOpraHUYEeCKass XUMHUS

2.1

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ PACKpbIBATE CMBICII HCpI/IOIII/I‘-IeCKOFO 3aKOHa




AWM. MenneneeBa M JEMOHCTPUPOBATH €r0  CUCTEMATU3HUPYIOLIYIO,

O0OBSCHUTEIBHYIO U POTHOCTUYECKYIO (DYHKITHH

2.2

CdopMHpOBAHHOCTh YMEHHI XapaKTEpHU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUUYECKHX 3J1eMEeHTOB 1 - 4 nmepurogoB Ileprnonuueckoil cuctemsl
xuMu4eckux aeMenToB J[.M. Menneneesa, ucnomn3ys nousatus "'s-, p-, d-
JNIEKTPOHHBIE  opOurtanmu", '"IHepreTudeckue ypoBHHU", OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHUSI CBOMCTB XHWMHUYECKUX OJJIEMEHTOB M HX
COCMMHCHUN 1O TmepuomaM W rTpynnam Ilepuomuyueckoit  CHUCTEMBI

xuMuueckux snmemenToB .M. MenaeneeBa
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ChopMUpPOBAaHHOCT YMEHHH XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKUE CBOWCTBA HEOPraHMYECKUX BEIECTB PA3IMYHBIX KIIACCOB,
MOATBEPXKIATh  CYNISCTBOBAHWE  TI'CHETHYSCKOM  CBS3M  MEKAY
HEOPTaHUYECKUMU BEIICCTBAMU c TTOMOIIIBIO ypaBHEHU I

COOTBCTCTBYIOIIUX XUMUYCCKUX peaKHI/Iﬁ
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CdhopmupoBaHHOCTB YMEHUH yCTaHaBIIMBaTh MIPUHA]JIEKHOCTh
HEOPraHWYECKUX BELIECTB IO HMX COCTaBYy K OINPEIEIECHHOMY KJaccy
(rpynme) coenuHeHUU (MPOCThIE BEHIECTBA - METAUIBl U HEMETAJIbI,

OKCH/IbI, OCHOBaHUSI, KUCIIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIN)

2.5

CdopMHpOBaHHOCTh YMEHUN HCIOJIb30BaTh XMMHUECKYIO CUMBOJIUKY JJIS
cocraBlieHUus (OpMya BEIIECTB M YypaBHEHUH XHMHUYECKHUX DPEaKIHil,
cucremarndyeckyto HomeHknarypy (IUPAC) u TpuBManbHbE Ha3BaHMS
OTAETbHBIX HEOPraHWYECKMX BEHIECTB (YrapHbIil Ta3, YIJIEKUCHbIM Ta3,

aMMUakK, ramecHas U3BCCThb, HCrameHasa N3BECThb, TUTHCBAA COJad, MUPUT U

ApyrHe)

2.6

CdopMHpOBaHHOCTh YMEHUH XapaKTepH30BaTh (OMHUCHIBATH) OOIINE
XUMHYECKHE CBOICTBA HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
NOATBEP)KAATh  CYLIECTBOBAHME  TIEHETHMUECKOM  CBA3M  MEXKIY
HEOpPraHUYECKUMHU BELIECTBAMU C MIOMOIIIBIO YpaBHEHUN

COOTBETCTBYIOIIUX XUMHNYCCKUX peaxum‘/i

2.7

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ IJIaHUPOBATb U BBIIIOJIHATDH XUMHYECKUH

SKCIIEPUMEHT  (pa3lIokKeHHE TIEPOKCHIIa BOJOpPOIAa B  MPUCYTCTBUHU




KaTajau3aropa, OMNpEIEICHUE Cpelbl PacTBOPOB BEHIECTB C MOMOIIbIO
YHHUBEPCAJIbHOTO WHINKATOPA, BIUSHUE Pa3INYHbIX (DaKTOPOB HA CKOPOCTh
XUMHUYECKOH peakinu, peakiiii HOHHOTO 0OMeHa, KaYeCTBEHHbIEC PEaKluu
Ha cynb(dar-, kKapOOHAT- U XJIOPUI-AaHUOHBI, HA KATHOH aMMOHHUS, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a1a4 1o Temam "Metamisl" u "Hemeramisl") B
COOTBETCTBUM C MpaBUJIAMU TEXHHKU O€30MacHOCTU MpU OOpalllEHUH C
BEIIECTBAMHU U JIAOOPATOPHBIM 000pYyIOBaHUEM; MPEICTABIATH PE3YIbTAThI
XUMHYECKOTO  JKCIepUMEHTa B QopMme  3amuMcu  ypaBHCHHIA
COOTBETCTBYIOIINX PEaKIuii ¥ (POPMYIUPOBaTh BBIBOABI HA OCHOBE JTHUX

pe3ynbTaToB

2.8

CdopMmupoBaHHOCTE  yMEHUH  cOOMIONATh  MpaBHWJIA  I[TOJB30BAHUS
XUMHUYECKOI mocynoi u 1abopaTopHbIM 000pyIOBaHHUEM, a TAKXKe MpaBuiIa
oOpailleHusi C BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSAMHU TIO

BBITIOJIHCHHUIO ﬂa60paT0pme XUMHNYECKUX OIIBITOB

2.9

CdopMHpPOBAaHHOCTh YMEHUH XapaKTepU30BaTb XHUMHUYECKHE MPOIECCHI,
JeXKalue B OCHOBE MPOMBIIUICHHOTO TOJTYYEHUsS CEPHOM KHCIIOTHI,
aMMHaKa, a TaKkke CHOPMUPOBAHHOCTH MIPEJCTABICHUN 00 OOIINX HAYIHBIX

IMpUHOUIIaAX U SKOJOIHYCCKUX HpO6J'IeMaX XUMHUYCCKOI'O IIPOU3BOACTBA

XUMHS U KU3Hb. PacueTsl

3.1

ChopMUPOBaHHOCTh TMPEJACTABICHUNH O XUMHYECKOM COCTaBIISIONICH
€CTECTBEHHOHAYYHON KapTHUHBI MUpa, POJIM XMMHUHU B MO3HAHUM SIBICHHU
npupoasl, B (HOPMUPOBAHUU MBIIUIEHUS M KYIBTYphl JIMYHOCTH, €€
(YHKIIMOHATBPHOM  TPaMOTHOCTH,  HEOOXOMMMOW NIt peIIeHUs
MPaKTUYECKUX 3a7ad M DKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K

CBOEMY 3/I0POBBIO U IPUPOIHON Cpefie

3.2

ChopMUpPOBaHHOCTh YMEHUW KPUTHYECKU aHATU3UPOBATH XUMHUYECKYIO
uH(GOPMAINIO, TTONYYaEMYI0 U3 Pa3HBIX MCTOYHUKOB (CpPEICTBA MAacCOBOM

KOMMYHUKaAlINH, CCTh I/IHTCpHCT n J:[pyrne)

3.3

ChopmupoBaHHOCTb ~ YMEHHH  CcOONIONATh  MpaBHJa  SKOJOTHYECKU
11eJ1eco00pa3HOro MOBEJACHUS B OBITY U TPYAOBOH JAEATEIBHOCTH B LIEJSAX

COXPaHEHUs CBOETO 3/I0POBbs U OKPYKAOIIEH PUPOJHOM CpeIbl




3.4

Oco3HaBaTh ONIaCHOCTH BO3HCﬁCTBHH Ha KUBBIC OPraHU3MbI OIPCACIICHHBIX
BEIIECTB, MOHMMasi cmbica mnokazarens [IJIK, moscHATe Ha mnpumepax
CIoCcOOBl YMEHBIICHUS U MPEAOTBPAILEHUsI UX BPEIHOTO BO3/ICUCTBUS HA

OpTraHu3M 4YCJIOBCKa

3.5

ChopMupoBaHHOCTb YMEHHMH MPOBOJUTH BBIYMCIEHUS C UCIIOJIb30BaHUEM
NOHATHUS ""MaccoBasi JI0JIsI BEIIECTBa B pacTBope", 00bEMHBIX OTHOIIECHUIM
ra3oB IPU XMMUYECKHX PEaKIHsIX, MAacChl BEIIECTBA WM 00BbEMa ra3oB 10
U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WJIM O0beMy OJHOIO U3
YUYacTBYIOILIMX B pEaKIUHM BELIECTB, TEIUIOBOrO 3(p¢exra peakuuud Ha
OCHOBE 3aKOHOB COXPAaHEHHUs MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS

SHEPruu

[IpoBepsiemble aneMeHThI coaepkanus (11 kmacc)

Kon

[IpoBepsieMblii SIEMEHT COEPIKAHUS

TeOpeTI/I‘{eCKI/Ie OCHOBBI XUMHNHU

1.1

XuUMUYeCKUU dreMeHT. AToM. SIpo aTtoma, M30TOMbBI. DJIEKTPOHHAS 000JIO0YKA.
DHepreTu4ecKkue ypoBHH, MOAYPOBHU. ATOMHBIE OpOHUTANH, S-, P-, d-2JT€MEHTHI.
Oco0eHHOCTH pachpeiesieHUsl JIEKTPOHOB MO OpOUTAJISIM B aroMax 3JIEMEHTOB

NEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHPUTYpaLlKsl aTOMOB

1.2

Ilepnonmuecknii 3akoH u [lepronnueckas cucreMa XUMUYECKUX wieMeHToB J[. M.
MenpeneeBa. CBsi3p mnepuoanueckoro 3akoHa u Ilepumoguueckoil cucteMsl
xuMuueckux anemeHToB .M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUSA
aroMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBONCTB XHMMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM HPOCTBIX U CIOKHBIX BELIECTB IO TIpydnaM U MEepHOAAM.

3HaucHHE MNEPUOANYCCKOro 3aKOHa B Pa3BUTUH HAYKHU

1.3

Crpoenue BeniecTBa. XUMUYECKas CBsA3b. BUIBI XUMUYECKOM CBSA3M (KOBaJCHTHAS
HETOJISIPHAS U TIOJISIPHAS, HOHHAS, MeTaTndeckas). FIOHbI: KaTHOHBI M aHWOHBI.
MexaHnu3Mbl 00pa30BaHUS KOBAJICHTHOM XHMHUYECKOW CBs3M (OOMEHHBIH W

JIOHOPHO-aKIeNTOpHBIN ). BogopoaHast cBS3b

1.4

BanentnocTs. 3HeKTp00TpI/II_IaTCJIBHOCTB. CreleHb OKUCICHUS




1.5

BemecTBa MONEKYISIPHOIO M HEMOJIEKYISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BemIeCTBA. THMBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THUIA KPUCTALINYCCKON penieTKy. [ToHsATHE 0 JUCTIEPCHBIX CHCTEMaX.

HcTuHHBIE U KOJJIOUIHBIE PAacCTBOPHI. MaccoBasi 10151 BELIECTBA B pacTBOPE

1.6

Knaccudukanus Heoprannueckux coenquHeHuii. HomeHknarypa HeopraHmueckux

BCHIICCTB

1.7

Xumuueckas peakuus. Knaccudukaius XuMUYeCKUX peakiuii B HeOpraHu4eCcKou
Y OPraHUYeCKOM XMMUU. 3aKOH COXPAaHEHHS MACChl BEIIECTB, 3aKOH COXPAaHECHUS U

MMPEBpAlICHUA SHCPIUU ITPU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTB pPeakInu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOpOB

1.9

OOparumMble peakiuu. XUMHUYECKoe paBHOBecue. DakTopbl, BIUAIOINIME Ha

COCTOssHME XUMHUecKoro pasHosecus. [Tpunnun Jle [llarense

1.10

Onekrponutuueckas auccounanus. CuipHble U ciabbie AekTpoiauThl. Cpena
BOJAHBIX paCTBOPOB BCIICCTB: KHUCJIasd, HeﬁTpaJ’IBHaH, mIeJI04YHad. PeaKHI/II/I HNOHHOI'O

oOmena

1.11

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIbLHEIC peakumun

Heoprannueckas xumust

2.1

Hemerannsl. [Tonoxxenne nemeramioB B [lepuomnueckoil cucremMe XMMUYECKHUX
anementoB J[.M. MenneneeBa u 0COOEHHOCTH CTpOEHHUs aroMoB. Du3HUECKHe

CBOMCTBa HEMETAJLJIOB. AJ'IJ'IOTpOHI/IH HCMCTAJIJIOB (Ha IIpUMEPEC KNUCJI0pPOaa, CEpHI,

docdopa u yrepona)

2.2

XVMHYECKHE CBOICTBA BaKHEHIIMX HEMETA/IOB (TaJOreHOB, CEepbl, a30Ta,
docdhopa, ymepona U KpeMHHUS) M HX  COCIUHEHUH  (OKCHIOB,
KHCIIOPOJICOACPKAIMUX ~ KHCIIOT, BOJOPOMHBIX coeauHeHwmid). [IpumeHeHHe

BaXHEHUIIINX HEMETAJIOB U UX COEOUHEHUN

23

Meramnsl. Ilonoxenne mertamwioB B llepuogumdeckoil cucTeME XUMUYECKHX
anemenToB J[.U. MenaeneeBa. OCOOGEHHOCTH CTPOEHHUS IEKTPOHHBIX 000JIOUEK
aroMoB MeTaiioB. OOmme ¢puzndeckre cBOMCTBa MeTa/uioB. CIlaBbl METaJIOB.

SHCKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHp}I)KCHI/Iﬁ MCTAJlJIOB




2.4 XUMHYECKHE CBOMCTBA BAXKHEUIIINX METAJIOB (HATPUH, KA, KaJbLIUi, MarHUi,
AJTIOMUHHAM, ITUHK, XpOM, Kelie30, Melb) U MX coeauHeHuid. OO0mme crnocoObl

IMOJIy4YCHHA METAJLJIOB. HpI/IMeHeHI/IC METAaJlJIOB B 6BITy 1 TEXHHUKE

2.5 I'eHeTH4ecKast CBsI3b HEOPTAaHMYECKUX BEIISCTB, MPUHAICKAIINX K PAa3TMUYHBIM
Kjaccam

3 XUMHA U )KU3Hb

3.1 Poib xuMun B 00€CTHCUEHHM SKOJOTHYECKOW, DHEPreTHYECKOM M MHUIIEBOM

6C3OHaCHOCTI/I, Pa3BUTHUH MCIUIUHLI. IlousTue o HAY4YHBIX MCTOJAaX ITO3HAHHUA

BCIICCTB U XUMHUYCCKHUX peaKuHﬁ

32 [IpencraBnenus 00 OOIIMX HAyYHBIX MPUHIUIAX MPOMBIIUICHHOTO IMOJyYeHUs
BAKHEMIIMX BeUIeCTB. YeIOBEK B MUPE BELIECTB M MaTEpUaJiOB: BAKHEUIIWE
CTPOUTEIbHBIE MaTepualibl, KOHCTPYKLUMOHHBIC Marepualibl, KpPacKu, CTEKIIO,
KepaMHKa, Marepuaybl JJId JJIEKTPOHUKH, HaHOMAaTepHuasbl, OpPraHUYEeCKHEe U

MHUHCPAJIbHBIC y,HO6peHI/IH

33 XuMusg u 300POBLEC UYCIIOBCKA: IIpaBWJia HCIIOJIb30BAHUA JICKAPCTBCHHBIX
nperaparos, IIpaBuJia 0€30IaCHOT0 MCIIOJIb30BaHHUs IperaparoB OBITOBOM XUMHU

B [IOBCEIHEBHOU KU3HU

Jlnist IpoBeIeHNs €IMHOTO TOCYAapCTBEHHOI0 AK3aMeHa o Xxumuu (nanee - EI'D no
XUMHH) UCIIONIB3YETCA MepeueHb (Koau(UKaTop) NpoBepsieMbIX TpeOOBaHU K pe3yibraTramM

OCBOEHHS OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI CPETHETO 00111eT0 00pa30BaHMs U DJIEMEHTOB

COJZIEpIKaHUS.
[IpoBepsiembie Ha EI'D mo xumuu TpeboBaHus
K pe3yibTaTraM OCBOEHHUSI OCHOBHOI 00pa30BaTelIbHON MpOrpaMMBl
CpelHero 001Iero oopa3oBaHus
Kon [IpoBepsiembie TpeOOBaHUS K MMPEAMETHBIM PE3yJIbTaTaM OCBOCHUS

MIPOBEPSIEMOTO | OCHOBHOW 00pa3oBaTesIbHON MTPOTrpaMMBbl CPEIHETO O0IIEro 00pa30BaHUS

TpeboBaHUS




Brnanenue cuctemMoil XMMHAYECKUX 3HAHUM, KOTOPAsl BKIIFOYAECT:

1.1

OCHOBOITOJIATAIOIIME TMOHATHS (XUMHUYCCKHUH DIEMEHT, aTOM, H30TOIIbI,
ANIEKTPOHHAsE 000JI0YKa aroma, s-, p-, d-dIIEKTPOHHBIE OpPOUTAIH aTOMOB,
OCHOBHOE€ H BO30YXIEHHOE COCTOSIHHE aToMma, HOH, MOJICKYIa,
BAJICHTHOCTb, IEKTPOOTPHUIIATEIILHOCTD, CTETICHb OKUCIICHUS, XUMHYECKas
ce3b (O~ um T-CBASDL | yxparuple cBaAsm), TuOpMaM3alMs aTOMHBIX
opOuTaeii, KpucTajuimdeckas penieTka, Mojb, MOJISIPHAst Macca, MOJISIPHBIN
00beM, MOJIIpHAs KOHIICHTpAIMs, PacTBOPbI (MCTUHHBIC, THCIIEPCHBIC
CHCTEMbI), KpPUCTAJUIOTHIPATHI, YIICPOAHBIA CKeleT, (YHKIHOHAIbHAS
Tpylmna, paaudKai, HW30Mepbl, CTPYKTypHas QopMmyna, HU30MepHs
(cTpyKTYpHasi, TeoMeTpuyecKas (IKC-, TPAHCU30MEPHsI), TOMOJIOTHYECKHIA
pSA, TOMOJIOTH, YIJIEBOJAOPOABI, KHCIOPOX- M a30TCOIEpIKalue
COCJIMHEHUS, OHOJOIMYECKH aKTHBHBIC BellecTBa (YIICBOMABI, JKHPBI,
0eJK1), MOHOMEp, TOJUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIISPHBIC
COCIMHCHUS, KPEKUHI, PH(GOPMHUHT, THUIBl XUMHUYCCKUX PEAKIUN
(OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIC, DK30- U SHAOTCPMHUYCCKUE, PEAKIIUU
WOHHOTO OOMEHa, TOMO- M TeTepOTeHHBbIC, 0OpaTUMbIC W HEOOpaTHMBbIC),
pacTtBop, AIIEKTPOJIUTHI, HE3JICKTPOJIHUTHI, ANIEKTPOTUTUICCKAS
JIMCCOIMAIIUS, CTENEHb JMCCOIMAIUN, OKUCIHUTENb, BOCCTAHOBHTEIIb,

ANIEKTPOJIN3, CKOPOCTh XMMHUECKOW peaKkluu, XUMUYECKOE PABHOBECHE)

1.2

TEOPHH U 3aKOHBI (TEOPUST XMMUYECKOTO CTPOEHHS OpraHUYECKUX BEIIEeCTB
AM.  byrmnepoBa, TeOpusi  DJIEKTPOIUTHYECKOW  JTUCCOIMAIINH,
[Tepuonnueckuii 3akon JI.MI. MeHaeneeBa, 3aKOH COXPaHEHUS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHHM, MHPOBO33PEHUECKHE
3HAHMs, JIEKAIIME B OCHOBE IOHMMAHUS NPUYMHHOCTU M CHUCTEMHOCTHU
XUMHNYCCKUX SIBJICHI/Ifl, COBPCMCHHBIC TIPCACTABJICHUA O CTPOCHUH

BEIIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAIMOJIEKYISIPHOM YPOBHSIX

1.3

MpeaACTaBICHUA O MEXaHU3MaX XUMHNYCCKUX peaKum‘/'I, TEPMOAUHAMUYCCKUX
N KHHCTHYCCKHUX 3aKOHOMCPHOCTAX HX IMPOTCKAaHHA, O XHUMHYCCKOM

paBHOBECHUU, JTUCIICPCHBIX CUCTECMAX

1.4

q)aKTOHOFI/I‘IeCKI/Ie CBEACHUA O CBOfICTBaX, COCTaBC, IIOJIYYCHHUH U

Oe30macHoOM HUCIIOJBb30BaHUH BaKHEHUIIINX HCOPTaHNYCCKUX u




OpPraHUYECKHX BEIIECTB B OBITY U MPAKTHUECKON EATEIHOCTH YeIOBEKa

1.5

oOuiye HaydHble NPUHLMIIBI XMMHYECKOTO IIPOM3BOJACTBA (Ha IpUMEpe

IIPOM3BOJICTBA CEPHON KUCIIOThI, aMMHaKa, METaHOJIa, IepepaboTKu HeTH)

CdopMupOBaHHOCTH YMEHHIA BBISIBIISTH:

2.1

XAPAKTCPHBIC MMPHU3HAKW U B3aUMOCBA3b U3YUCHHBIX HOHSITPIﬁ, NpUMCHATH
COOTBCTCTBYIOIIIUC TIOHATHUA TIIPU OIIHMCAHHMU CTPOCHHA U CBOMCTB

HEOPTaHUYCCKUX U OPraHUYCCKUX BEIICCTB U UX npeBpameHHﬁ

2.2

B3aMMOCBSI3b XMMHYCCKHUX 3HAHHUM C IOHATUIMH H npeaAcCTaBICHUAMUA
Apyrux npeaMeToB IJIsA 0osiee OCO3HAHHOIO IMOHHUMAaHHUA U OOBICHEHHS

CYIIHOCTU MAaTCpUAJIbHOIO €AUHCTBA MUPA

C(bOpMHpOBaHHOCTB YMCHHUS UCITIOJIB30BATh:

3.1

HAaUMEHOBAaHUS XHUMHUUYECKMX COCIUHEHHUN MCKAYHApOAHOTO  COKO3a
TeOpeTH‘{eCKOﬁ n HpI/IKHa,HHOﬁ XUMHUHU U TPUBHUAJIbHBIC Ha3BaHHA BCILICCTB,
OTHOCAIINXCA K M3YUYCHHBIM KJIdCCaM OPTraHUYCCKUX W HCOPraHUYCCKHUX

COEIUHEHUN

3.2

XUMHYECKYIO CHUMBOJIUKY JJIsi COCTaBieHUS (OpMYl HEOPraHUYECKUX
BEIIECTB, MOJIEKYJSIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALEHHBIX U

CKEJIETHBIX ) (POPMYJ OPraHMYECKUX BEIIECTB

ChopMUpOBaHHOCTH YMEHUS KIIACCU(DUIIMPOBATH:

4.1

HCOPTaHUYCCKUE BCOICCTBA, CaMOCTOATCIBHO BI)I6I/IpaTI) OCHOBaHHUA U

KPUTEPUU JJIs KJIaCCU(PUKALIUU U3yYaeMbIX XUMUYECKUX OObEKTOB

4.2

OpraHU4Y€CKUC BCHICCTBA, CAMOCTOATCIIBHO BI>I6I/IpaTI) OCHOBaHHA H

KpUTCPpUHN IJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I HU3y4aCMbIX XUMHUYCCKHUX 00BEKTOB

43

M0 pa3IUYHbIM TMpU3HAKaM (YHCIYy U COCTaBy pearupyrollux BeIlecTB,
TeroBoMy 3(PdeKrTy peaxkiuu, W3MEHEHUIO CTEleHeW OKHCICHHS

OJICMCHTOB, 06paTI/IMOCTI/I pcaknuuu, y4acTuro KaTaJImaTopa)

C(bOpMI/IpOBaHHOCTB YMCHHUA XapaKTCPHU30BATHL DJJICKTPOHHOC CTPOCHUC

aTOMOB (B OCHOBHOM H B036Y)KIICHHOM COCTOSIHI/II/I) U MOHOB XMMHUYCCKHX




anemeHToB | - 4 nepuonos Ilepuoguueckoii cucrtemsl [{.1. Menneneesa u
UX BaJCHTHbIE BO3MOXXHOCTHU, HUCIIOJIb3YSI MIOHATUS S-, P-, d-DJIEKTPOHHBIE

opOUTaNIN, JHEPTeTUYECKUE YPOBHU

CdopMHpOBaHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTU HW3MEHEHUs
CBOMCTB XMMHUYECKHX 3JIE€MEHTOB U OOpa3yeMblX HMHU COCAMHEHUU IO

[IepUoJaM U Irpymnmam

CdopMHpPOBAaHHOCTH YMEHUS COCTABIIATh YPAaBHEHUS XUMUYECKUX PEaKLIUn

U PACKpPBIBATh UX CYIIHOCTH:

7.1

OKHCIINTCIBHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ MMOoCPCACTBOM COCTAaBJICHUA

AIIEKTPOHHOTO OallaHCa ATHX peakuuit

7.2

YPAaBHEHUs pEaKUUH pa3IMYHbIX THIIOB; IIOJHBIE W COKpAILICHHBIC
YpaBHEHHUS pEaKLMi MOHHOTO OOMEHa, YYUThIBas YCJIOBHUS, NMPU KOTOPHIX

OTHU PCAKIIUH UAYT OO KOHIIA

7.3

peakiui THAPOIN3a, PEAKUUi KOMIUIEKCOOOpa3oBaHusA (HAa MpuUMepe

THUAPOKCOKOMILIICKCOB IMHKA U aJ'IIOMI/IHI/Iﬂ)

CdopMHpOBAaHHOCTH YMEHHUS ITOITBEPKIATh:

8.1

Ha KOHKDETHBIX HpHUMEpax XapakTep 3aBUCHMOCTH PEaKIMOHHOM
CHOCOOHOCTH ~OPraHMYECKMX COEIMHEHWH OT KpAaTHOCTM M THIA
koBajieHTHOH cBsasu (O~ m T-CBA3H) praymuoro BiMsHHSA aTOMOB M
IPYIIII aTOMOB B MOJIEKYJaX, a TaKkKe OT OCOOEHHOCTEH pealn3aluu

Pa3IMYHBbIX MCXAHU3MOB ITPOTCKAaHUA peaKHI/Iﬁ

8.2

XAapaKTCPHbIEC XUMHYCCKUC CBOMCTBA BEIIIECTB COOTBCTCTBYHOIIIUMHA

SKCIICPUMECHTAMHU U 3alTUCAMU ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKquI

CdopMHpPOBAaHHOCTH YMEHHS XapaKTEpHU30BaTh COCTaB U BaKHEHIIne
CBOKCTBA BELIECTB, IPUHAJICKAIINX K OIPEAEIECHHBIM KJlaccaM U rpyImnam
COCMMHEHUN  (MPOCThIE  BEIIECTBA, OKCHUIBI, THAPOKCUIBI,  COJH;
YIJIEBOJOPO/IBI, MPOCThIE d(PUPHI, CIUPTHI, (GEHOIbI, albJETHIbl, KETOHBHI,
KapOOHOBBIE KHCIIOTBI, CIIOXKHBIE JQUPHI, XUPBI, YIJIEBOAbI, AMHUHBI,

AMUHOKUCIIOTHI, OCJTKH)
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ChopMupoBaHHOCTh YMEHHMS TPOBOIUTH PACUETHl MO XUMHUYECKUM
dbopmynaM M ypaBHEHHSIM XHMHUYECKUX PEAKIMIl C HCIOIb30BAHUEM

(1)I/I3I/I‘ICCKI/IX BCJIIMYHMH.

10.1

MacCChbI (061>eMa, KOJIN4YCCTBA BCHIGCTB&) IMpOoAYyKTa pC€aKuuu, €CJIN OJHO U3
HNCXOAHBIX BEIICCTB AaHO B BHUJAC pacCTBOpa C OHpC,Z[CJ'ICHHOfI MacCOBOH

JIOJIEH paCTBOPEHHOTO BEIIECTBA WU JIaHO B M30BITKE (MMEET IPUMECH)

10.2

MacCOBOM WJIM 0ObEMHOM JI0JTH, BBIXOJ1a TPOAYKTa PEeaKIuu

10.3

TerI0Boro 3pdexra peaxmuit

10.4

00BbEMHBIX OTHOIIIEHHH I'a30B

10.5

0 HAXOXKJICHUIO XUMHYECKOU (DOPMYJIBI BEIIECTBA

11

Bianenne cucremoil 3HaHUM O METOAAX HAyYHOIO IIO3HAHUS SIBICHUMU
IPUPO/IBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHE NPUMEHATh
9TH 3HAHUSA MNpPU SKCIHEPUMEHTAJIBHOM MCCIEJOBAaHUM BELIECTB M UL
OObSICHEHMs] XHMHUYECKHMX SBICHUH, MMEIOLMX MECTO B IPHPOJE,

Hp&KTH‘-IGCKOfI JACATCIIBHOCTH 4YCJIOBCKA U B HOBCCI{HGBHOI?I KHU3HU

12

CdopMupOBaHHOCTH YMEHUS IIPUMEHSTH (UCITOJIL30BaTh) 3HAHUS O COCTABE
M CBOMCTBAaX BEIIECTB IS DKCHEPUMEHTAJIBLHOM TIPOBEPKH THIIOTE3
OTHOCHUTEJIbHO 3aKOHOMEPHOCTEH MPOTEKaHUsI XUMHUYECKHX pEakUuil U
MPOTHO3UPOBAHUSI BO3MOXKHOCTEH HX OCYIIECTBICHHS; CHCTEMHbIE
XUMUYECKHE 3HaHUS i1 OOBSCHEHHS M TIPOTHO3UPOBAHMS SBJICHUH,
MMEIOIINX €CTECTBEHHOHAYYHYIO TPHUPOAY; I TPHUHATHS TPAMOTHBIX

peH_IeHI/Iﬁ HpO6J'I€M B CUTYyallusX, CBA3aHHBIX C XUMHEN

13

CdopMHpOBaHHOCTh YMEHUS IUIAHUPOBaTb U IPOBOAUTH XUMHUYECKUN
HKCIIEPUMEHT (TOJlyYeHHEe W M3y4eHHE CBOWCTB HEOPraHMYECKUX U
OpraHMYECKMX  BEILIECTB, KAuE€CTBEHHBIE PpEaKIMH  YIIEBOAOPOAOB
Pa3IMYHBIX KJIACCOB M KHUCIOPOJACOAEPKAIINX OPraHMYECKUX BEIECTB,
pelIeHNE YKCIEPUMEHTAIBHBIX 334a4 110 PAaCIO3HABAHUIO HEOPTAHUYECKUX
U OpPraHMYeCKHX BEIIeCTB) C COOJIIOAEHHWEM TpaBWiI 0e30MacHOro
oOpamieHuss ¢ BewmlecTBaMH W JaOOparopHbIM  00OpYyIOBaHHEM;

dbopMynupoBaTh LIETU WCCIEIOBAHUS;, MPEACTABISTh B pa3au4Hoi (opme




PEC3YIbLTAaThl SKCIICPUMCHTA, AHAJIU3UPOBATH U OLICHUBATH UX JOCTOBCPHOCTD

14

ChopMupoBaHHOCTh yMEHHSI OCYIIECTBIIATH IIEJICHANPABICHHBIN MOUCK
XUMHUYECKOH MH(POPMALMU B PA3TUYHBIX UCTOYHUKAX (Hay4Has U y4yeOHO-
Hay4Has JIMUTeparypa, CpeacTBa MaccoBoil nHdopmanuu, cets MHTepHET U
Ipyrue), KPUTHYECKH aHAJIM3UPOBaTh XHMMHUYECKYK HH(OpMaLHIo,
nepepabarTbiBaTh €€ M HUCIOJIb30BaThb B COOTBETCTBUU C IIOCTaBICHHOMN

yueOHOM 3a1aueit

15

CdopMHpOBaHHOCT, ~ YMEHHS  MPOTHO3MPOBATh, AHATU3UPOBaTh U
OIICHUBATh HMH(POPMAIMIO C TIO3UIUH OSKOJOTUYECKON Oe3omacHOCTH
MOCIIEACTBUI OBITOBOII M NPOU3BOJACTBEHHOW JESATENBHOCTH YEIOBEKa,
CB3aHHOM C TmepepaboTKoi BemecTB; CHOPMUPOBAHHOCTh YMEHUU
0CO3HABaTh OMACHOCTH BO3JICHCTBUS HA KUBBIC OPTaHU3MBI OIIPEICIICHHBIX
BEIIECTB, TIOHMMAs CMBICI TIOKa3zareias MpeAesbHOM  JOMYCTUMOM
KOHILIGHTpAllMM, W TMOSCHATh HAa MPUMEPax CHOCOOBbl YMEHbBIIEHUS U

MpCaO0TBPAlICHUA HX BPCIAHOI'O BO3I[€I7[CTBI/IH Ha OpraHnu3M 4CJI0OBCKa

[lepeuens 31eMEHTOB cofepxkaHus, mpoepsieMbix Ha EI'D o xumun

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKaHUA

Teopernueckre OCHOBBI XUMHUH

1.1

Crpoenne BemectBa. CoBpeMeHHas MOfeNb CTpOeHHs aroma. Pacmpenenenue
DIIEKTPOHOB MO0 JHEPreTHYEeCKHM ypoBHAM. Kiaccupukamuss XUMHUYECKUX
sneMeHTOB. OCOOEHHOCTH CTPOCHMS SHEPreTUYECKUX YpOBHEH atoMoB (s-, p-, d-
sneMeHTOB). OCHOBHOE M BO30YX/JIEHHOE COCTOSIHHUS aTrOMOB. OJIEKTPOHHAas

KOH(UTypaIrus aroMa. BaleHTHBIE 2JIEKTPOHBI

1.2

Ilepuognueckas cucrema xumudeckux oanemeHtoB M. Menzaeneesa.
®usnueckuid cMbica [lepunonnueckoro 3akona /.M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB AJIEMEHTOB M UX COCIMHEHHI TTO EPUOIaM
W TpylnnaM. 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWMCTB MPOCTHIX BEIECTB,

BOAOPOAHBIX COC,[[HHGHHfI, BBICHIUX OKCHUAOB U TUAPOKCHUIOB

1.3

BanentnocTs. 3HeKTp00TpI/II_IaTCJIBHOCTB. CreleHb OKUCICHUS




1.4

Buabl xumudeckoit cBsi3u (KOBaJICHTHAsI, HIOHHAs, METaJNIMUeCKasi, BOJOPOAHAs ) U
MEXaHU3MBI ee 00pa3oBaHUsA. MeXMOJEKYISIpHbIE B3auMOACHCTBUSA. BemecTra
MOJIEKYJSIPHOTO U HEMOJEKYISIPHOTO CTpOEHHUS. THUMbl KPUCTAUIMYECKHUX

peleToK. 3aBUCMMOCTb CBOMCTBA BEILIECTB OT THUIIA KPUCTAITIMYECKOHN pelIeTKI

1.5 Xumuueckas peakius. Kinaccudukaus XMMIYECKUX PEaKIInid B HEOPraHUIECKOM
Y OpPraHUYEeCKON XUMHU. 3aKOH COXPAHEHHUS MACChl BEIIECTB

1.6 CKOpOCTh peakiny, ee 3aBUCUMOCTh OT Pa3InYHbIX (PaKTOPOB

1.7 TerutoBbie 3PP EKTh XUMHUYECKUX Peakuid. TepMOXUMHUECKUE YPABHEHHS

1.8 OOparuMple peakiuu. XHUMHYECKoe paBHOBecue. DakTOpbl, BIUAIOINIME Ha
cocTosiHue Xumudeckoro pasHosecus. [Ipunuun Jle [Hlarense

1.9 Onextponutuyeckas auccoruanus. CunbHble U crnadble amekTponauTsl. Cpena
BOJIHBIX pAacTBOPOB BELIECTB: KHCIHAs, HEUTpanbHas, MeiaoyHas. CreneHpb
Jaucconuanuu. Peakiimm HOHHOTO 0OMeHa

1.10  |I'maponu3 coneii. MloHHOe mpousBeneHure Boabl. Bomoponuslii mokasarens (pH)
pacTtBopa

1.11 CriocoObI BEIpaXeHHsI KOHIICHTPAIMHA PACTBOPOB: MAcCOBas JIOJISI pACTBOPEHHOTO
BEIIECTBA, MOJISIpHAsI KOHIIEHTpalusi. HachIieHHbIe 1 HEHACHIIIEHHBIE PACTBOPHI,
pacTBopuMOCTh. Kpucramioruaparst

1.12 | OKucCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [loBeneHne BemecTB B cpeaax ¢
pa3HbIM 3HaueHreM pH. MeTossl anekTpoHHOro 6anaHca

1.13 | DnekTponu3 pacTBOPOB U PACIIABOB COJICH

2 OCHOBBI HEOPTaHUYECKOW XUMUU

2.1 Knaccudukanus Heoprannueckux coenquHeHnil. HomeHknarypa HeopraHmueckux
BEIIECTB

2.2 XYMHYEeCKHEe CBOMCTBA BAKHEHIIINX METAJUIOB (HaTPH, KalIuii, KalblIUi, MarHuii,

ATIOMUHHAM, ITUHK, XpOM, Kelie30, MeIb) U HX coeauHeHuid. OO0mme crocoObl

MoJIiyuyeHud MCTaJlJIOB
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XUMHUYECKHE CBOWCTBA BaXXHEHIIUX HEMETAUIOB (TajJoreHOB, CEphl, a30Ta,
dochopa, ymmepoma M KpPEeMHHA) U HX  COCOUHEHUH  (OKCHIOB,

KHCJIOPOACOEPKAITUX KUCIOT, BOTOPOIHBIX COSTMHEHHH)

24

I'eHeTnueckas CBI3b HCOPraHNM4YCCKHUX BEIICCTB, IMPUHAAICKAIINX K pa3IndHbIM

Kj1acCaM

2.5

I/II[CHTI/I(bI/IKaI_[I/IH HEOPTaHNYCCKUX COC,HHHCHHﬁ. KauecTBeHnnnIe pCaKkn1 Ha

HEOPTraHNYCCKHUE BCIICCTBA U MOHBI

OCHOBBI OPraHUYECKON XUMUHU

3.1

OCHOBHbIE TONOKEHHS TEOPHMH XMMHYECKOTO CTPOEHMSl OpPraHHYECKHX
coemunennit A.M. ByriepoBa. YIIepoaHblii CKeleT OpraHHYeCKOHM MOIEKYIbL.
KparHocTh xumudeckoif cBszu, O~ u T-CBASM  gpd. sp’- sp-rubpuamsanun
opOuTaseii aToMOB yIiepoaa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOIO

cTpoeHus Mosekyil. I'omoitoru. ['omonornyeckuii psaa. Mzomepust u n3omepsl

3.2

[TonsiTue o pynkuonansHOM rpymme. OpueHtanuoHHble 3G PeKTsl 3amecTuTeNnen

33

HpeI[CTaBJ'ICHI/IC ) KJ'IaCCI/I(bI/IKaHI/II/I OpPraHu4YCCKUX BCHICCTB. HOMCHKHaTypa
OpPraHu4YCCKUux COCJIMHEHU M (CI/ICTeMaTI/I‘IeCKaH) U TPHUBHAJIbHBIC HAa3BaHUA

BAKHEMIINX MPEICTABUTEIICH KIACCOB OPTraHUYECKUX BEUIECTB

3.4

CBoOOHOpaAMKATBHBIN U MOHHBIN MeXaHU3MbI peakiuu. [lonsTtue o Hykieodue

u snekrpoduie. [Ipasuno Mapkosuukosa. [Ipasusno 3aiinieBa

3.5

Ankanpl. XMMHUYECKHUE CBOMCTBA allKaHOB: TaJIOTEHUPOBAHHE, JIETUIPUPOBAHHE,
TEPMUYECKOE pa3JIOKEHHE, KPEKUHI, u3omepusauus, ropenue. Ilomyuenue
ankaHoB. [{uknoankansl. Cieninduka CBONCTB IUKJIOATKAHOB C MAJIBIM pa3MepoM

nukia. Peaknuu MPUCOCANHCHUS U PAIUKAJIBHOI'O 3aMCIIICHU

3.6

AnkeHbl. XMMMUYECKHE CBOMCTBA: peaklUu MPHUCOEIMHEHHs (TaloreHUpOBaHuUE,
TUAPUPOBAHUE, THIPOTaJIOTEHUPOBAHUE, THIparalus), TOpPEHUs, OKUCICHUS U
nonuMmepuzanyu. [IpombiliuieHHbBIE U Ja0OpaTOpHBIE CHOCOOBI  IMOJTyYEHUs

AJIKCHOB

3.7

AJ'IKa)II/IeHBI. XUMHUYEeCKHEe CBOMCTBa AJIKAaJJUCHOB: PCaKIMU MPUCOCOAUHCHUA

(ruapupoBaHue, TalOTeHUpPOBaHHUE), TOpeHus U nonumepusanuu. [lomyuenue




AJIKaAUCHOB

3.8

AnkuHBI. XMMUYECKHE CBOMCTBA: PEAKIIUU MPUCOCAMHCHHS (TaJOTeHHUPOBAHHUE,
TUAPUPOBAHUE, TUApPATALMS, TUIPOTAJOTEHUPOBAHHE) KAK CHOCOO MOTy4YEHUSs
NOJMMEPOB M JPYIHX IIOJIE3HBIX MPOAYKTOB. Peakium 3amenienusi. [openue
alleTUJICHA KaK UCTOYHUK BBHICOKOTEMIIEPATYPHOTO TUTAMEHH Il CBAPKU U PE3KU

MetaiuioB. [Ipumenenne aneruaeHa

3.9

Apenbl. XUMHu4ecKre CBOWCTBA OEH30J1a: peaKkIK IEKTPOPHILHOIO 3aMelIeHus,
npucoeauHeHus (TUIpUpOBaHME, TalloTeHUpoBaHuE). Peakuus ropeHus.
Oco0eHHOCTH XUMHYECKHUX CBOMCTB Toiyona. [lonydenue 6enszona. OcoGeHHOCTH
XMMHUYECKUX CBOMCTB cTupoa. [lonumepusanus cruposna. CriocoOsl MorydyeHus 1

MMPUMCHCHUC apOMATNUYCCKHUX YITICBOAOPOI0OB

3.10

Cnuptel.  IlpenenpHble  OJHOATOMHBIE  CHUPTHL. XHMMHUYECKHE CBOMCTBA:
B3aUMOJIEMCTBUE €  HATpUeM Kak CHOco0  YCTaHOBJIGHUS — HAJIUYMs
TUAPOKCOTPYNIbI, €  TaJOr€HOBOAOPOAAMHM  KaK  CHOCOO  IOJYy4EHHUS
pacTBOPUTEIIEH, BHYTPHU- U MEKMOJIEKYIISIpHAs Aeruaparanus. Peakuus ropenus.
[TonydyeHue »sTaHONa: peakuus OpPOXKEHUS DIIOKO3bl, TUApATalus STUIICHA.
OTUJICHIIMKOIb U INIMLEPUH KaK IPEACTABUTEIM IPENEIbHBIX MHOIOATOMHBIX

CIIIPTOB

3.11

®eHon. XuMUYecKue CBOMCTBA (peHona (peakuuu ¢ HAaTpUeM, THIPOKCHIOM

Harpusi, Opomom). [lonyuenue gpenona

3.12

Anpaeruapl. XUMAYECKHAE CBOMCTBA IMPENCIbHBIX alBJACTHUIOB: THIPHUPOBAHUC,
Ka4eCTBEHHBIE PEaKIMU Ha KapOOHWIBHYIO Tpymmy (peakuus '"cepeOpsHOro
3epkana', Bzaumoneiicteue ¢ ruapokcuaom meau (II). Ilomyuenue mpenenbHBIX
aNbJIETU/IOB: OKHUCIICGHHWE CIHPTOB, THUIparanus ameTuiieHa. AIETOH Kak

npeaACTaBUTEIIbL KCTOHOB. OcobenHoCTH PC€aKu OKHCIICHHA all€TOHA

3.13

KapOoHoBbIe KHCIOTBI. XMMHUYECKHE CBOWCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHYECKHX CBOMCTB MypPaBbUHOM KHUCIIOTHI.
[Tomyuenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHUCIIEHHE
aJIKaHOB, AJIKEHOB, IIEPBUYHBIX CIHUPTOB, AJBIETMAOB. BpIclIue NpeneibHble U

HCIIPCACIIbHLIC Kap6OHOBBIC KHCJIOTHI

3.14

Crnoxuble 3pupsbl 1 xupbl. CocoObl MOTy4YeHUs CI0XKHBIX 3(upoB. O6paTuMOoCTh




peakiuu srepudukanuu. IIpuMeHeHue CIOXHBIX A(QHPOB B MHUIIEBOH U
nap@roMepHOil MPOMBIIIIEHHOCTU. JKHUpBI Kak CIOXKHBIE d(QUpHl IIHIEpUHA U
BBICIIUX KapOOHOBBIX KHCIOT. XMMHYECKHE CBOMCTBA KHUPOB: TUIPUPOBAHHE,

OKHCJICHHC. FI/IHpOJII/IS, WM OMBUICHHEC, KHMPOB KakK CIoco6 IMPOMBIIIJICHHOTO

MOJydeHHs COeil BhICIIMX KapOomoBbIX Kmcior. MMBUIA kak comn BeIcmImx

Kap6OHOBBIX KHUCJIOT

3.15

XUMHUYECKHEe CBOWCTBA INIIOKO3bl: PEAKIMH C yYaCTHEM CIIUPTOBBIX U aJIbJAEIUIHON
Ipynn ¥ MOJIOUHOKHUCHIOoe OpokeHue. IIpumeHeHHe DIIIOKO3bl, €€ 3HAau€HUE B
KU3HEIEATCIbHOCTH  OpraHm3Ma.  Jlucaxapuiabel:  caxapo3a,  MaJlbTo3a.
BoccranaBnuBaroniyie M HEBOCCTAHABIMBAIOLIME Jucaxapuisl. ['uaponus
nucaxapuaoB. Ilonucaxapunapl: kpaxmai, miukoreH. CTpoeHHEe MaKpOMOJIEKYI
KpaxMmasla, I[JIMKOT€Ha W Ieultoio3bl. Du3Mueckue CBOICTBa Kpaxmajna u
LEJUTI0103bl. XUMUYECKHE CBOMCTBA KpaxMalla: FMIPOJIN3, KaYeCTBEHHAs peaKLus
¢ nofoM. XHMMHUYECKHE CBOWCTBA IIEJUIIOJNIO3BI: THAPOJIN3, MOIy4eHHE 3(PHUPOB

Henroo3sl. Ilonsatue 00 HCKYCCTBCHHBIX BOJIOKHAX (BI/ICKOSa, a].[eTaTHbeI IJ_ICJ'IK)

3.16

AMuHBI. AMUHBI KaK OpraHUYeCKUE OCHOBAHMS: PEAKIIMU C BOJOW, KUCIOTAMH,
peakmus TOpCHMs. AHWIMH Kak IIPEACTaBUTEIIb apOMAaTHYECKUX aMHHOB.
XUMHUYECKHE CBOMCTBA aHWJIMHA: B3aUMOJICUCTBHE C KUCIOTaMHU, OPOMHOM BOJIOM,
okucnenue. [lonyyeHne aMMHOB aJKWJIMPOBAaHUEM aMMHAaKa U BOCCTAHOBJICHUEM

HUTPOIIPOU3BOJAHBIX YITICBOAOPOAOB

3.17

AMHMHOKHUCIOTHI M O€NKH. AMHUHOKHUCIOTHI Kak aM(OTEpHbIE OpPraHUYECKHe
coenquHeHusi. OCHOBHBIE aMUHOKHUCIOTHI, OOpasyroniue Oenku. XHUMHUYECKHEe
CBOICTBA OENKOB: TUAPONIN3, IEHATYpallvsl, KaueCTBEHHBIE (I[BETHBIC) pEaKIINH Ha

OeIKHu

3.18

CrpoeHne M CTpPyKTypa IOJMMEPOB. 3aBHCHUMOCTb CBOWCTB ITOJMMEPOB OT
cTtpoeHus: Mojekyl. OCHOBHBIE CIOCOOBI TOJY4YEHHSI BBICOKOMOJEKYIISPHBIX
COEIMHEHUI: peakUuu IMOoJIMMEpU3aluu U mnojaukoHAeHcauuu. Krnaccuduxanus

BOJIOKOH

3.19

Nnentudukamus opraHndecKux coeAuHeHui. PemeHne sKcneprUMEHTATBHBIX

3a/1a4 Ha PACIIO3HABAHUEC OPTaHUYCCKUX BCIICCTB

3.20

I'eHeTnyeckas CBA3b MCXKAY KJIaCCaMU OPraHNUYCCKUX CO€IUHEHUI




XUMHS U )KU3Hb

4.1

XuMus B TIOBCeTHEBHOM xu3HU. [IpaBmia Oe3omacHOW pabOThI C EIKUMH,

TOPIOYMMH U TOKCUYIHBIMU BCIICCTBAMHU, CPCACTBAMUA OBITOBOM XMMHH

4.2

XuMus U 310p0Bbe. XUMHUS B MEAULIUHE. XUMUSI U CEIBCKOE XO35IMCTBO. XUMHUS B
NPOMBIIIICHHOCTH. XHUMHUSI M SHEPreTUKa: MPUPOAHBIN U MONYTHBIH HEPTAHOM
rassl, X COCTaB U ucnonb3oBanue. CocraB He(TH U ee nepepaboTka (IpUPOJHBIE

MCTOYHUKH YIJIEBOJOPOIOB)

4.3

XuMHUS W OKOJOTHsA. XHMHYECKOE 3arpsi3HCHHE OKpYXKAroIIeH Cpelbl W ero
nocneacteus. Oxpana runpocdepsl, mouBbl, arMocdepsl, Gropbl U (ayHbl OT
XUMHUYECKOTO 3arpsi3HeHus. [IpoOiema OTXOMOB M TOOOYHBIX IPOIYKTOB.

AJ'IBTepHaTI/IBHBIe HCTOYHUKHU DHCPIrun

4.4

OO01ue npencTaBieHUs] O MPOMBIIIIEHHBIX CIIOCO0aX MOJYyYEHUS XMMHUYECKHX
BEIIECTB (Ha MpHUMEpe MPOM3BOJICTBA aMMHaKa, CEpHOW KHUCIOThI). UepHas u
uBetHass — Metasryprus.  CTeksio M CWJIMKaTHas  IPOMBIIUIEHHOCTb.
[TpompiniieHHass ~ opranuueckas  xumus. Celpbe A1 OpraHUYECKOU

IMPOMBIIIJICHHOCTHU

Tunel pacdeTHBIX 3a1a4

5.1

Pacuersl Macchl BellleCTBa WM o0beMa Ta3oB IIO HU3BCCTHOMY KOJIMYCCTBY

B€OICCTBa, MaCC€ UIH 06"[76My OTHOI'O M3 Y4YaCTBYIOIIMX B PC€aKIMH BCIICCTB

52

Pacuers! TennoBoro a3 dexra peakuuu

53

PacueTbl 00beMHBIX OTHOIIICHUM ra30B IIpU XUMHUYCCKUX PCAKIUAX

54

Pacuetsl Macchl (O6’beMa, KOJIMYCCTBA BCIJ_ICCTBa) MMPOAYKTOB pCaKIMu, €CJIU OAHO

U3 BEUIECTB JIaHO B U30BITKE (MMEET IPUMECH )

5.5

Pacuersl MaccoBoil WM 0O0BEMHOI AO0JIX  BbIXOAa TMPOAYKTa pEakuuu OT

TCOPCTUUCCKHU BO3MOKHOTO

5.6

Pacuetsr Maccel (0ObeMa, KOTMUYECTBA BEIECTBA) MPOAYKTA PEAKIUH, €CITH OHO
W3 BEIIECTB JaHO B BHUAE pacTBopa C OMNPEIACICHHOM MacCOBOM JOJer

PacTBOPEHHOT'O BEIECTBA




5.7

PacueTtsl ¢ HMCOOJB30BaHUEM

nn

KOHLeHTparus'", "pacTBOpUMOCTh"

HOHSITUHN

"MaccoBas

nons", "MomspHas

5.8

Haxoxnenune MonekynsipHOU

MPOAYKTaM CrOpaHus

(GopMyaBl  OpPraHMYECKOTO BEIIEeCTBA IO €ro

INIOTHOCTH M MaCCOBBIM JOJIAM 3JIEMCHTOB, BXOAJAIIMX B €ro CoCraB, MM IIO

TeMaTnuyeckoe MIIAHMPOBAHUE

10 kaace, 2 4 B HeEINIO, Beero 68 u

No HaunmenoBanue Tembl KonunuectBo DnekTpoHHbIC (IU(PPOBLIE)
/11 4acoB 00pazoBaresbHbIE PECYPCHI
Paszgein 1. Teopetndeckne OCHOBBI OpraHUYECKON XUMUH
1.1 | Teopus cTpoeHUsI OPraHUYECKUX 3 bubnnorexka HOK
COCTMHEHHI https://m.edso0.ru/7f41837c
Wroro mo pazneny 3
Pa3nen 2. YrneBogopobl
2.1 | IlpenenbHble yraeBOAOPOIbI — aJTKAHBI, 6 bu6nuoreka [IOK
[IMKJIOQJIKAHBI https://m.edso0.ru/7f41837c
2.2 | HenpenenbHble yTaeBOIOPOIbL: ATKEHBI, 6 bu6nmoreka [IOK
AJIKaUEHb], aJTKHHBI https://m.edso00.ru/7f41837c
2.3 | ApomaTtuuecKkue yrieBoJopoibl (ApEHbI) 10 bubnmnoreka HOK
https://m.edso0.ru/7f41837c
Hroro no paszneny 22
Paznen 3. Kucnopoaconepskaiiyue opraHndecKue COeUHEHUs
3.1 | Couptsl. PeHon 7 bubmuoreka [JOK
https://m.edso0.ru/7f41837c
3.2 | KapOGoHMIIbHBIE COEIMHEHUS: aJTbIETH/IbI 11 bubmuoreka [JOK
1 KeToHbl. KapOOHOBBIE KUCIOTHI. https://m.edso0.ru/7f41837c
Croxuble 3¢upbl. Kupsl
3.3 | YreBousl 4 bubmnorexa [JOK
https://m.edsoo.ru/7f41837c
Hroro no pazaeny 22
Paznen 4. AzoTconepxaiiye opraHnuecKiue COeTMHEHUS
4.1 | AMuHbl. AMUHOKHUCIOTEL benku 8 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c
Wroro mo pasneny 8
Pasznen 5. BeicokoMomeKyIsipHbIE COeTUHEHUS
5.1 | BeicokOMOJIEKYJISIpHBIE COETUHEHUS 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
5.2 | Penrenue sKkcriepuMEHTAIBHBIX 3324 10 3 bu6muoreka [IOK
OpPraHUYeCcKON XUMHUHU https://m.edsoo.ru/7f41837c
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5.3 | Pemenue 3amay moBBIIIEHHON 8 but6mmoreka [IOK
CJIO’)KHOCTH https://m.edsoo.ru/7f41837c
Hroro no pazaeny 13
OO611ee KOJIMYECTBO YacOB 10 IIporpamme 68
11 xaace, 2 9 B Hezeno, Bcero 68 u
No HaumenoBanue Tembl KonunuectBo DnekTpoHHBIC (IU(PPOBHIE)
/1 4acoB 00pa3oBaTelIbHBIE PECYPCHI
1 | XuMHYECKUI DIIEMEHT 3 bubmuoreka [JOK
https://m.edso0.ru/7f41837c
2 | XuMu4ecKas CBSI3b U CTPOCHHE 4 bubmmorexa [IOK
BEIICCTBA https://m.edso0.ru/7f41837c
3 | Heopranudeckast xumust 19 bubnuorexa [JOK
https://m.edso0.ru/7f41837c
4 | XuMHYECKUE peakluu 14 bubnuorexa [JOK
https://m.edso0.ru/7f41837c
5 | Pacuersl no xumuueckuMm popmyiiaM u 28 bubnuorexa [JOK
yYpaBHEHUSIM PEaKITUit https://m.edsoo.ru/7f41837c
OO0111ee KOJIMYECTBO YacOB IO MPOTrpaMMe 68
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