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|. ITosicHUTEJIbHAA 3ANMCKA

PabGouas mporpamma 1o XMMHHU Ha YPOBEHb CPEAHEro o0Iiero o0pa3oBaHus Ui 00yJarOIIHXCsI
10-11-x xmaccoB MOY-COII Ne 4 pa3paboTaHa B COOTBETCTBHH C TPSOOBAHHSIMH:

®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit
denepauuny;
npukaza Munnpocsemienus: Poccuu ot 22.03.2021 Ne 115 «O6 yrBepxaenun [lopsiaka
OpraHu3alliii M OCYIIECTBJICHUS O0O0pa30BaTENbHON MAEATENBHOCTH MO OCHOBHBIM
0011e00pa30BaTeNbHBIM MIPOrpaMMaM — 00pa30BaTeIbHBIM TPOTrpaMMaM HavaJIbHOTO
00111eT0, OCHOBHOTO OOIIETr0 U CPEeIHEro 00IIero oopa3oBaHUs»;
npukaza Munnpocsemenus Poccum ot 18.05.2023 Ne 371 «O06 yTBepKIeHUU
(dbenepanbHON 00pa30BaTEIHLHON MPOTPAMMBI CPEIHEro O0IIero oopazoBaHus» (nanee
— ®OIT COO0);

(c m3menenusmu [Ipukas Munnpocsemenust Poccun ot 08.11.2022 Ne 955)
npukaza Munoopuayku Poccum ot 17.05.2012 Ne 413 «O0  yTBEepkACHUHU
(dbenepaTbHOTO TOCYAAPCTBEHHOTO O0pa30BaTENIBHOTO CTaHJapTa CPEIHEro OOIIero
obpazoBanus» (nanee — I'OC COO)

(c m3menenusimu [lpukaz Munnpocsemenus Poccun ot 12.08.2022 No 732
«O BHeceHMM W3MEHEHMH B (QeepalibHbIil TOCYIapCTBEHHBIH 00pa30BaTENbHBII
CTaHJapT CpeJHero oOIiero oOpa3oBaHus, YTBEPKIACHHbBIN MpHKa3oM MuHUCTEpCTBa
oOpasoBanus u Hayku Poccutickoit deneparuu ot 17 mast 2012 r. Ne 413);

CIT 2.4.3648-20 «CaHHMTapHO-IIUICMHUOJIOTHYECKHE TPeOOBaHUS K OpraHu3aIusM
BOCIIUTaHUS U 00y4eHUs, OTAbIXAa U 03J0POBIEHUS AETEH U MOJIOJIEKI, YTBEPKIACHHBIX
MMOCTAHOBJIEHUEM TJIABHOTO CaHUTAapHOTo Bpaya ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «I'urneHnyeckue HOPMATHUBBI W TPeOOBaHHS K OOCCIECYCHHIO
O0e3omacHOCTH U (WiM) OE3BPEIHOCTH Il 4ejoBeka (haKTOPOB Cpeabl OOWUTAHUSY,
YTBEPKJIECHHBIX MTOCTAHOBJIIEHUEM IJIaBHOTO caHUTapHOTO Bpada oT 28.01.2021 Ne 2;
yctaBoMm MOY-COIII Ne4;

MOJIOKeHHEM 0 (hopMax, MePUOANYHOCTH, TOPSAIKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MMPOMEXKYTOYHOM arTectanuu ooyqaroruxcs B MOY-COI Ne4

y4eOHOro IiaHa OCHOBHOIO oO0miero oOpa3oBaHUs, yYTBEPKAEHHOTO mpukazoM MOY-
COLI Ne4 ot 31.08.2022 Ne 175 «OO0 yTBepKJIeHWH OCHOBHOW 00pa3oBaTEIbHON
IIPOrpaMMbI OCHOBHOTO 00IIIEro 00pa30BaHUs»;

nporpammsel Bociutanust MOY-COL Ne4

PaGouas mporpamMa ydeGHOTO mpenmera «XUMHUS» A 00YYaroIIMXCS HA YPOBHE CPEIHEro
obmiero oOpa3oBaHus cocTaBieHa Ha OCHOBE TpebGoBaHMit K pe3yiabTaTaM OCBOCHUS MPOTPAMMBI
ocHOBHOTO obmiero o6pazoBanuss ®I'OC OOO u opueHTHpOBaHA HA IEJEBbIE MPUOPUTETHI,
chopmynupoBaHHbie B paboueit mporpamme BocruTanust MOY-COIL Ne4.

JeATeJIbHOCTD YYHMTEJIsI ¢ y4eTOM padodeil MporpaMMbl BOCIIMTAHUA

BocnurarensHbIi MOTEHITAAT npeameTa «XHUMUS» peaAIN3yCTCA UCPEC3:

-YCTaHOBJICHUC NOBCPUTCIILHBIX OTHOIIICHUM C O6y‘IaIOIJ_II/IMI/IC$[, CHOCO6CTByIOIJ_II/IX
MO3UTUBHOMY BOCIIPUATHIO O6y‘-IaIOIJ_[I/IMI/IC$I Tpe6OBaHHf/'I u HpOCB6 YUUTCIIA, NPUBJICUCHUIO UX
BHHUMAaHHA K 06cy>K11aeM0171 Ha YpOKE I/IH(bOpMaLII/II/I, aKTUBU3AIlMH UX MO3HAaBaTEIbLHOM
ACATCIBHOCTH,


https://vip.1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://vip.1zavuch.ru/#/document/99/573500115/

-noOyxIeHHe 00YyJaroIuXCcsl COOII0IaTh Ha YPOKE OOIIEIPUHSTEIE HOPMBI TIOBEICHHS, IPaBUIa
OOIIEHHUS CO CTAPIIUMH U CBEPCTHUKAMH, TPUHIUITBI YU€OHON JAUCIMILIINHbI 1
CaMOOpraHu3aluy;

-IPUBJICYCHUE BHUMAHUS 00YJAIOIIMXCS K IIGHHOCTHOMY acIeKTy M3y4aeMbIX Ha ypoKax
SIBJICHU, OpraHu3aIys ux paboThl ¢ MOJTy4aeMOH Ha YPOKE COIMAIBHO 3HAYMMOM
nHpOpMaIHen;

-BKJIFOUEHHE B YPOK UTPOBBIX MPOLEAYP C LEIBIO MOIEPKAHUS MOTUBAIIUH 00yJaromuXcs K
MOJIyYCHHUIO 3HAHUH, HAIAXXMBAHUIO TTO3UTUBHBIX MEXIJIMYHOCTHBIX OTHOIICHHH B KJIacce



I1. Cogep:xanue y4eOHOro nmpeamera

Conep:xanue odyuenus B 10 kiacce

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUM.

[Ipenmer W 3Ha4YeHWE OPraHUYECKOW XHMMHH, TPEACTaBICHHE O MHOTrooOpa3uu
OPraHU4YEeCKUX COCTMHECHUMU.

DJNEeKTPOHHOE CTPOCHHE aroMma yriiepoja: OCHOBHOE W BO30YXKAEHHOE COCTOSHHA.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XUMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunbl THOpUAM3aNMN aTOMHBIX opOHTanel yriepoaa. MexaHu3mbl 00pa3oBaHUsI KOBAJICHTHON
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbI epeKpbIBaHUsI aTOMHBIX OpOUTaneil, 6- u
n-cBsizu. OnuHapHas, ABOMHas M TpoiHast cBA3b. CrocoObl pa3pbiBa CBs3ell B MOJIEKYyJax
opranuyeckux BemniecTB. [loHsiTue 0 cBOOOIHOM pajuKaie, Hykjieoduie u MeKTpoduiie.

Teopusa cTpoeHns opraHudeckux coeavHeHnid A.M. byriepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHMS O CTPYKTYPE MOJIEKYI. 3HaUeHHE TEOPUH CTPOCHUSI OPTraHUYECKUX COEANHEHUN.
MounekynspHele U CTpYKTypHble QopMmyibl. CTpykTypHble (OpPMYNbl pa3iIMYHBIX BUIOB:
pa3BépHyTas, COKpaml€HHas, ckeneTrHas. M3omepus. Bunabl wu3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepHBI 3 exTsl).

[IpencraBnenue o kiaccupuKau OpraHudecKux BemecTs. [lorsTHE 0 QYHKIIMOHATBLHOM
rpynmne. 'omonorus. 'omonoruueckue psapl. CucremMaruyeckass HOMEHKIATYpa OpraHMYecKUX
coemuaeHnit (IUPAC) u TpuBnanpHbIe Ha3BaHUS OTACIBHBIX MPEJICTaBUTEIICH.

OcoGenHoctT W KjaccuuKamuss  opraHmdeckux  peakuuid.  OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B OPTaHUYECKON XUMUU.

OKCIIEpUMEHTANIbHBIE METOJbl M3YYEHHUs BEIIECTB M HX MPEBpallleHUM: 03HAKOMJIEHHUE C
oOpa3laMu OpraHMYeckhX BEIIECTB W MaTepualaMyd Ha UX OCHOBE, OIBITHI 10 MPEBPAILECHUIO
OpPraHWYECKUX BEIIECTB MpU HarpeBaHuu (IUIaBJeHUE, OOYIJIMBaHWE M  TOPEHHUE),
KOHCTPYHPOBaHUE MO/JIEJIe MOJIEKY]l OpTaHUYECKHUX BEIIECTB.

YrieBoaopoabl.

Ankanbl. ['omonornyeckuil pan ankaHoB, obmas (Gopmylia, HOMEHKIATypa U H30MEpHsl.
DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKAHOB, SPS-rMOpHAN3ALMsS ATOMHBIX
opOuTanei yriepoja, 6-cBsi3b. du3nuecKue CBOMCTBA aJIKaHOB.

XUMUYECKHE CBOICTBA alIKaHOB: PEaKIMU 3aMEUICHUsI, U30MEPHU3alliK, JAeTHAPUPOBAHUS,
UMKIU3aldY, [UpOJiHN3a, KpekuHra, ropenus. [lpencraBienne o MexaHu3Me  peakUuid
PaZuKaIbHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupoae. CriocoObl MOMydeHUs U IPUMEHEHUE aJIKaHOB.

Huknoankansl. O6mas dhopMyna, HomMeHKIaTypa U uzomepus. OCOOEHHOCTH CTPOCHUS U
XMUMHYECKUX CBOMCTB MamblX (LHUKJIONPOMNAH, IUKIOO0yTaH) U OOBIYHBIX (LMKIOMEHTaH,
LUKIIOTeKCaH ) IUKJI0aaKkaHoB. CrocoObl MOMy4YeHUs U TPUMEHEHHUE [TUKII0ATIKaHOB.

Ankensl. ['oMosiornyeckuil psii ankeHoB, obmas Gopmysaa, HOMEHKIATypa. DIEKTPOHHOE
¥ HPOCTPAHCTBEHHOE CTPOEHHE MOJEKYNl AalKeHOB, SP>-THOpUAM3alUs aTOMHBIX OpOHTaneil
yriepoja, 6- u m-cBsi3u. CTpyKTypHasi U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. Ouznueckue
CBOMCTBA QJKEHOB. XHMHYECKHE CBOMCTBA: pEAKLUM IPUCOCIUHEHMS, 3aMELICHHUs B O~
MIOJIOKEHUE TIpU JBOMHON CBS3M, NOJIMMEpH3auuu M okucieHus. lIpaBuno MapkoBHUKOBa.
KagecTBeHHBIE peakuy Ha ABOIHYIO CBsI3b. CIOCOOBI NOTYYEHUS M IPUMEHEHHUE AIKEHOB.

AnKaayueHsl. Knaccudukarms aJIKa/INECHOB (conpsikEHHBIE,
U30JINPOBaHHbIE, KyMyauposanHvie). OCOOEHHOCTH HIIEKTPOHHOIO CTPOEHHUS W XUMHUYECKUX
CBOMCTB CONPSDKEHHBIX nueHOB, 1,2- u 1,4-npucoenunenue. Ilomumepusanust conpsKEHHBIX
meHoB. CriocoObl MOTy4eHUs U IPUMEHEHHE aJIKaJHEeHOB.

Ankunbl. ['oMonoruyeckuii psj alnkuHOB, oOmmias GopMmyna, HOMEHKIATYpa U U30MEpHsl.
DJNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJKUHOB, SP-THOPHIM3AIUS aTOMHBIX
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opOutaneit yriepoma. PuznyecKkue CBONCTBA AJIKHMHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU
IIPUCOEUHEHMS, AUMEPU3allUd U TPUMEpU3aLnU, OKuciaeHus. KucioTHple CBOMCTBA allKMHOB,
MMEIOIINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIE peakIMu Ha TPOHHYIO CBsi3b. CrOCOOBI
IIOJIy4YEHUS U IPUMEHEHUE AJIKHOB.

ApoMarudeckue yrieBoIopoabl (apeHsl). 'oMonoruueckuii psa apeHoB, oomas Gpopmyna,
HOMEHKJIATypa U U30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH301a.
dusnuecKkue CBOWMCTBAa apeHOB. XHWMHUYECKHE CBOMCTBAa OEH30JIa M €r0 TOMOJIOTOB: PEaKIUu
3aMeleHuss B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJuKalle, pPeaklUU NPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3ona. [IpeacraBienue 00 OpueHTUPYIOLEM AEUCTBUM 3aMECTUTENEH
B OCH30JIBHOM KOJIbLIE HAa NpUMEpEe aTKWIBHBIX PaJMKalIOB, KapOOKCHIBHOHM, THIPOKCUIBHOM,
aMHHO- ¥ HHUTPOTPYIIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB CTHpOJIA.
[Tomumepuzanuss  crtupona. CnocoObl  MOJydeHUS M NPUMEHEHHE  apoOMaTHYECKHX
YTJI€BOA0PO/IOB.

[Ipupoausrii ra3. [lonytHsle HedTsHBIE ra3pl. HedTh u €€ mpoucxoxxaenue. KaMmeHHbIH
yroiab U MPOIAYKThI ero mnepepadoTku. CrnocoObl nepepabOTKU HEPTH: MEePeroHKa, KPEKHHT
(TepMuyeckuil, KaTaluTU4YecKuil), pudopMuHr, nupoaus. [Ipoaykrel nepepaboTku HePTH, UX
MIPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas cBs3b MEXIY PAa3IMYHBIMU KJIAaCCAMH YTJIEBOJAOPOIOB.

DNEeKTPOHHOE CTPOCHHE TaJIOTEHIPOU3BOJIHBIX YIJIEBOAOPOJIOB. Peaknum 3amerieHus
rajJloreHa Ha TUJIPOKCOTPYIIY, HUTPOTPYMIy, IHAHOTPYNIy, aMuHorpynny. JlelictBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOIO M CIOUPTOBOrO  pacTBopa Enouyd. BzaumopelicTtBue
JUTajJoreHaJIKaHOB C MarHueM W UUHKOM. [loHATHE 0 MeTalioopraHM4ecKUX COEIUHEHUSX.
Hcnonb30BaHne TallOTEHIIPOM3BOJHBIX YIJIEBOJOPOJIOB B ObITY, TEXHHKE W MpPU CHHTE3E
OpPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIbHBIC METOJbl M3YYEHMs BEIIECTB W WX TNPEBPALICHUNA: H3y4CHHE
(M3UYECKUX  CBOWMCTB  YIJIEBOJOPOAOB  (PacTBOPUMOCTH),  KAueCTBEHHBIX  pEaKIHil
YTJIEBOJIOPOJIOB Pa3IMYHBIX KJIaccoB (oOecuBeunBaHUE OPOMHOW WJIM MOJHOHN BOJIBI, PacTBOpa
[IepMaHraHaTa KaJus, B3aUMOJEHCTBHE alleTUJIEHa C AaMMHAYHbIM pacTBOPOM OKCHAA
cepedpa(l)), kauecTBeHHOE OOHaApY)KEHHUE Yriepoja W BOJOPOJAa B OPraHWYECKUX BEIIECTBAX,
[IOJIydeHHUEe ITUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKoMmileHHe C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oOpa3namu IjgacTMacc, KaydyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJIEKYI
YIJ1€BOJOPOJIOB U FalOT€HIPOU3BOIHBIX YIJIEBOIOPOAOB.

Kuciopoacoaep:kamue opranudeckue coeJuHeHus.

[IpenensHble onHOaTOMHbIE cOUpPThl. CTpoeHHE MOJIEKYNd (Ha IpUMEpe MeTaHoja U
sTaHosa). ['omonorudeckuii psj, odmas Gpopmyia, ©3oMepus, HOMEHKIATypa U KilaccuduKkanus.
dusnuecKkue CBOWCTBA INPEAETbHBIX OJHOATOMHBIX CHHPTOB. BoaopoiHbie CBS3M MEXAY
MOJIEKyJaMH  CHMPTOB. XHMHUYECKME CBOWCTBA: peaKUMM 3aMeIleHHs, JAerujaparaiui,
OKHCJICHUs], B3aUMOJICHICTBHE C OPraHUYECKUMHU U HEOpraHUYecKUMHU kuciaotamu. KauecTBenHas
peakuus Ha OJHOATOMHbIE CHHUPTHI. JlelicTBUE 3TaHOJIa U METaHOJIa Ha OPraHM3M YeslOBeKa.
CrniocoObl nosTyyeHHs 1 NIPUMEHEHHE OJTHOATOMHBIX CIIUPTOB.

IIpocTbie 3upsl, HOMEHKIATypa U u3oMepus. OcOOEHHOCTH (PU3MUYECKHX M XMMHUYECKHX
CBONCTB.

MHOroaToMHBIE CHUPTHI — 3TUJICHIVIMKOJAb M IIMLEpUH. PU3NYECKHME U XUMHUYECKUE
CBOMCTBA: pEaKkLUUU 3aMEIIECHUs, B3aUMOJEHCTBUE C OPraHMYECKMMH W HEOPraHM4YEeCKHUMH
KHCIIOTAMHM, Ka4€CTBEHHAsl PEaKlMsl Ha MHOTOATOMHBIE cnupThl. [IpencraBienne o MexaHusMe
peakuuii HykJeopuiabHOro 3aMenienus. JlelicTBre Ha opranusM yenoBeka. CriocoObl MoJTydeHus
U IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHne MOJIEKYIbl, B3AUMHOE BIUSHHE THAPOKCOTPYIIBI U OSH30JBHOTO sIpa.
®dusnueckue cpoiicTBa (peHonma. OcOOEHHOCTH XMMHUYECKUX CBOMCTB (eHosia. KaduecTBeHHBIE
peakuuu Ha Qenos. Toxcmunocts ¢enona. CrocoObl MOMy4YeHUS M IMpHUMeHeHHe (eHoma.
denonopmanbaeTuaHas CMOJIA.



KapOoHunpHBIE COEIMHEHUS — QIBJCTHABI M KETOHBL DJEKTPOHHOE CTPOCHUE
KapOOHMIBHOU rpymmbl. ['oMoJorHyYeckue psAasl ambAeTHI0B M KETOHOB, oOmas ¢opmyna,
n3oMepus U HOMeHKiIarypa. Du3znyeckue CBOWCTBA AJBJAECTHIOB W KETOHOB. XUMHUYECKHE
CBOMCTBA aJIbJIETMJIOB M KETOHOB: peakuuu MpucoeauHeHUs. OKHUCIEHUE allbJIeruJIoB,
Ka4eCTBEHHBIE peaKkiuH Ha aiubaeruipl. CrnocoObl MONMyYeHHs W MPUMEHEHHE ajbJIETHJIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeNeNbHbIe KapOOHOBBIE KHUCIOTHL. OCOOCHHOCTH CTPOCHHS MOJICKYI
KapOOHOBBIX KHCIOT. M3omepuss m HoMeHKIaTypa. DuU3nMdeckue CBOICTBA OJHOOCHOBHBIX
IpeeNbHbIX KapOOHOBBIX KHCIOT. BonoponHbie CBA3M MEXIy MOJIEKyJaMU KapOOHOBBIX
KHACIOT. XWMHUYECKAE CBOWCTBA: KUCIIOTHBIE CBOWMCTBA, pEAKIMs STEpU(UKAINH, PEAKIHUA C
YY4aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOU KUCIOTHI. [loHsTHE
O MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX 3pupax. MHOroobpazue kapOOHOBBIX KUCIIOT.
OcoOeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAs, NaAJIbMUTUHOBAs, OJIEMHOBAs, JUHONEBAs, JUHONEHO08As KUCIOThl.  (CrocoObl
MOJIy4Y€HUS U IPUMEHEHUEe KapOOHOBBIX KHCIIOT.

Cnosxuble 3¢upbl. ['omonorudeckuil psia, obmast popmyia, U30MepUs U HOMEHKJIATypa.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA: THIPOJIN3 B KUCIOW U IIEIOYHOU CpeJie.

Kupsl. Ctpoenue, pusnveckre U XMMHUYECKHUE CBOWCTBA JKHPOB: THIPOJIHU3 B KUCION H
uiesoyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HETPEAETbHBIX KUPHBIX
KUCHO0T. JKUpsl B IpUpOIE.

MBpBIT4 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOFOIIEE JICHCTBHE.

OOmas xapaxkTtepucTuka yriaeBoioB. Kiaccudukauus yrieBonoB (MOHO-, [U- U
nojucaxapuapl). MoHocaxapuipl: TIIIOKO3a, (pPYKTO3a, TajlakTo3a, pubo3a, 1e30Kcupruoo3a.
®du3nyeckue CBOMCTBA W HaxoxjaeHue B mnpupoge. DorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIFOKO3bl: pPEAaKIUU C Y4YaCTUEM CIHMPTOBBIX M aJIbJCTMJHOM TpYII, CIOUPTOBOE U
MOJIOYHOKHCTOe Opokenue. IIpuMeHeHue TIIOKO3bl, €€ 3HaUY€HHWE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuzapl: caxapo3a, ManbTO3a U Jakro3a. BoccraHaBnmmBarolmue H
HEBOCCTAHABIIMBAIOIME Jucaxapuipl. ['mapoims aucaxapuaoB. Haxoxknenwe B mnpupone U
npuMeHenue. [lomucaxapuapl: Kpaxman, INIMKOT€H M 1eniroio3a. CTpoeHHe MaKpOMOJIEKYI
Kpaxmaya, TJUKOT€Ha M UeUIroIo3bl. (Du3nuecKre CBOKWCTBAa KpaxMmalla M LEJUIHOJIO3BL
XHUMHUYECKHE CBOMCTBA Kpaxmaja: TMIpOJIN3, KAYECTBEHHAs PEaKLHs C HMOJOM. XUMHUYECKUE
CBOMCTBA LEJUTIOJI03bI: THAPOIIN3, MOTydeHue 3(hupoB 1esuto03bl. [IoHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHHsI BEUIECTB M MX IPEBPALICHUUN: paCTBOPUMOCTh
pa3IMYHBIX CHUPTOB B BOJIE, B3aUMOJICUCTBHE 3TaHOJIA C HATPUEM, OKHUCJIEHUE 3TUIIOBOTO
CoupTa B albJEerHj] Ha PACKAIEHHOW MEIHOM IPOBOJIOKE, OKHCIEHHE STUJIOBOrO CHHUpTa
JUXPOMATOM Kaius (BO3MOXKHO MCHOJB30BAaHUE BHUICOMATEPUANIOB), KAUECTBEHHBIC PEAKIIMH Ha
anpaerusl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcuaom meau(Il)), peakuus raumnepuna
¢ runpokcuom meau(ll), xumMmuyeckue cBOCTBa pacTBOpa YKCYCHOUM KUCIIOTHI, B3aUMO/ICHCTBHE
pacTtBopa ToKo3bl ¢ ruapokcunom meau(ll), B3aumopeiicTBue kpaxmania ¢ HMOJIOM, pElIeHHE
SKCIEPUMEHTAIbHBIX 3aJa4 1o TeMaM «CrupThl U (peHonb, «KapboHoBble KUCIOTHI. ClI0KHBIE
3pUpBI».

A3oTcoaepKamye OpraHnyecKne CoeIMHEeHNsl.

AMHMHBI — OpraHM4yeckHe MpoW3BOAHbIE amMMmuaka. Kiaccupukanus aMUHOB:
anupaTUyecKe U apoMaTU4YecKHe; epBUYHbIC, BTOPUYHbIE U TpeTUuHble. CTpPOEHUE MOJIEKYII,
oOmas Qopmyna, n3omepus, HOMEHKJIATypa U (uznyeckue cBoilcTBa. XMMHUYECKOE CBOMCTBA
ann(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHHUE, B3aUMOJEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKniIaMMOHUS.

AHWINH — IIpeICTaBUTENb AMUHOB apoMarnyeckoro psaa. Ctpoenue annnuHa. B3anmuoe
BIIMSIHME TPYII aTOMOB B MoJieKyie aHWwiInHa. OcOOEHHOCTH XMMHUYECKHX CBOMCTB aHHMIIMHA.




KagectBennsle peakiuu Ha aHWiIMH. CrocoObl MONyYeHHs W TNPUMEHEHHE anupaTHYeCKHX
amMuHOB. [losyyeHne aHuIMHA U3 HUTPOOEH301a.

Amunokucnotel. Homenkmarypa u  wuzomepus. OTtlenbHble MPEACTABUTEIH  O-
AMUHOKHCIIOT: TJIMIMH, aJlaHuH. PU3MYecKre CBOMCTBA aMHHOKHMCIIOT. XHMMHUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aMQOTEpHBIX OPraHHMYECKUX COCIUHEHWH, peakiys MOJIUKOHICHCAINH,
oOpa3oBaHue MENTUAHON CBs3U. brosornueckoe 3HaueHHEe aMHHOKUCIOT. CHHTE3 W THAPOIIH3
MENTH/I0B.

benku kak npupoanble nonumepsl. IlepBuuHas, BTOpUYHAs W TPETUYHAs CTPYKTypa
0enkoB. XMMHYECKUE CBOWCTBA OCIIKOB: THIPOJIU3, JCHATYpAaIlUs, KaueCTBCHHbIC PEaKIHH Ha
OenKH.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHUs BEUIECTB M WX MPEBPAIICHUN: paCTBOPEHUE
0enKoB B BOJIE, JeHaTypalusl O€JIKOB IIPU HarpeBaHUH, IIBETHbIE PEAKIMM Ha OEJKHU, pellieHue
AKCIEPUMEHTAJbHBIX 3a7ad IO TeMaM «A30TcoJAep)Kalllie OPraHWYECKHUE COCAUHEHUSD U
«Pacro3HaBaHue OPraHMYECKUX COCTMHEHUIN.

Brbicokomoieky isipHble cOeIUHEHU.

OCHOBHbIE TIOHATUS XHMHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHWI: MOHOMEp, IMOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpHU3aLH, CPeaHss MoyeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHHUH — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIINS.

[TonumepHslie MaTepUabl. [Tnactmaccel (MoAMATUIIEH, TMIOJIUTIPOTIUJIEH,
MOJIMBUHUIIXJIOPUI, MOJIUCTUPOJL, MOJIMMETUIIMETAKpUJIaT, MOJINKApOOHATHI,
oy THIIeHTepedTanar). Y Tuim3anus u nepepaboTka MiacTuka.

DOnacToMepbl: HaTypalbHBIA  KaydyK, CHHTETHMUYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIPEHOBBIH, H30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosnokna: HatypanmbHbBIE (XJIOTOK, MIEPCTh, MIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumeps! crienuanbHOTO Ha3HaYeHUs (Te(II0H, KeBap, 3JIEKTPOIPOBOASIINE OTUMEDHI,
OnopazyiaraeMble TIOJUMEPHI).

OKCIIEpUMEHTAILHBIE METOJbl M3YYEHHUs BELIECTB W UX MPEBpalllCHUM: 03HAKOMJIEHHUE C
oOpa3uaMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KaydyKOB, pEIIeHHE
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «Pacro3HaBanue miacTMacc U BOJOKOHY.

Pacuérnble 3a1aun.

HaxoxpaeHnue moekynsipHOi (hOpMyIbl OPraHUYECKOTO COEIUHEHHSI IO MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOJALIUX B €r0 COCTaB, HAXOXXICHHE MOJEKYISIPHOU (OpMYJIbl OPraHMYECKOro
coeluHeHUsT Mo Macce (00bEMY) HPOOYKTOB CropaHusi, IO KOJMYECTBY BellecTBa (Macce,
00BEMY) IPOYKTOB PEaKLMU U/WIN UCXOJIHBIX BELIECTB, YCTAHOBJICHHUE CTPYKTYPHOU (opMyIibl
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOWCTB WJIHM CHOCOOOB MOJIy4eHUS,
oTpeieNieHUe I0JIU BBIXOJA MPOJIyKTa PEaKIMi OT TEOPETUIECKH BOZMOYKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXIpeIMETHBIX CBSI3eH MpU M3y4eHUM opraHudeckod xumuu B 10 kiacce
OCYILIECTBIISIETCSl 4Yepe3 HUCIOJb30BaHHWE KaK OOLIUX E€CTECTBEHHO-HAYYHBIX MOHSATHM, TaK W
MOHATHH, IPUHSTHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO1mire ecTecTBEHHO-HAyyHbIE TMOHSATHS: SBJIEHHE, HAy4HBIH (akT, TUHOTE3a, TEOpHs,
3aKOH, aHaJM3, CUHTE3, Kiaccu(uKaius, HaOIIOJEeHUE, HW3MEpPEHHE, SKCIEPUMEHT, MOJEb,
MOJEIUPOBAHUE.

@usnka: martepus, aTOM, 3JIEKTPOH, IPOTOH, HEHUTPOH, MOJIEKYJa, DHEPreTHYECKUN
YPOBEHb, BEIIECTBO, TEJO, 00BEM, arperarHoe COCTOSIHME BEIIEeCTBA, (PU3MUECKUE BEIUYMHBI,
€IMHULIBI U3MEPEHHUS], CKOPOCTh, JHEPTHUs, Macca.

buosorusi: kieTka, opraHusM, sKocucrema, Ouocepa, MeTabOIM3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIH M TeTepOTPO(HBIM THI THUTaHUS, OpokeHHe, (OTOCHHTE3, IbIXaHUE, OEJKH,
YTJIEBO/bI, )KUPBI, HYKIEUHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadust: mose3xHbie UCKOMAeMble, TOILIUBO.




TexHonorus: MUIICBBIC MMPOAYKTbI, OCHOBBI PAllMOHAJILHOT'O IMUTAaHWA, MOIKOIIUC CPCACTBA,
MaTepurajibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuyeckne OCHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX sJiep. XUMHUECKU 31eMeHT. M3otonbl. CTpoeHHe 3JEKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBBIE YHUCIIA. DHEPreTUYECKHE YPOBHU M TIOAYPOBHH. ATOMHBIE
opoOutanu. Kiaccupukanus XUMHYECKUX dJIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue
AIIEKTPOHOB TI0 ATOMHBIM OpPOHTAISIM. DIEKTPOHHbIE KOH(MUTYpAIllM aTOMOB 3JIEMEHTOB
MEepBOro—4YeTBEPTOr0 IMEPUOJOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHUH, 3JIEKTPOHHBIE
KOH(UTypaluu HOHOB. DJIEKTPOOTPULIATEIBHOCTD.

[lepnognueckuin  3akoH u  Ilepuonnmueckas cucTeMa  XMMHYECKMX  DJIEMEHTOB
J.1. MenpaeneeBa. CBsi3b nepuoandeckoro 3axkoHa u [lepnoanueckoil CHCTEMBI XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOUW TeOpHel CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOMCTB
XMUMHMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO Tpynmam u
nepuojiaM. 3HaueHue nepuoandeckoro 3akona J[.M. Menneneena.

XuMndeckas CBSI3b. BHABI XMMHUYECKOM CBS3W: KOBAaJCHTHAS, MOHHAS, MeTaJUTHUecKas.
MexaHu3MBbI obOpazoBaHUs KOBQJICHTHOM CBSI3H: 0OMEHHBIN
U JIOHOPHO-aKUENTOPHBIA. ODHEpPruss W JUiMHA CBs3U. [lOJIIpHOCTH, HampaBIEHHOCTb U
HAaCBIIIaeMOCTh KOBAJICHTHOM CBsi3M. KpaTHble cBs3u. BopoponHas cBA3b. MeXMOIEKyIIpHbIE
B3aMMO/ICUCTBHSI.

BaneHTHOCTP M BaJICHTHBIE BO3MOXHOCTH AaTOMOB. CBSA3b 3JIEKTPOHHOU CTPYKTYpbI
MOJIEKYJI C MX T€OMETPHUYECKHM CTPOCHHEM (Ha MpUMEpe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBnenne O KOMIUIEKCHBIX coequHeHusX. (CocTaB  KOMIUIEKCHOTO — HMOHa:
KOMILJIEKCOOOpa3oBareib, JHraHAbl. 3HAU€HHE KOMIUIEKCHbIX coenuHeHuil. Ilonstue o
KOOPAMHAIMOHHOW XUMUHU.

BemectBa MOJIEKYISPHOTO M HEMOJIEKYISIPHOTO CTPOEHHsA. THIIBI KPUCTaUIMYECKHX
peEToK (CTPYKTYp) U CBOICTBA BEILIECTB.

[Tonarue o nucnepcHeix cucrteMax. Mctunnable pacTBopsl. IIpencraBiieHne 0 KOJJIOUIHBIX
pactBopax. CnocoObl BbIpa)K€HHUs KOHIEHTpPALMUd PacTBOPOB: MaccoBas J0Ji1 BeIlecTBa B
pacTBope, MOJIsIpHas ~ KOHUEHTpanus. HacplllleHHble ¥ HEHACBIIEHHBIE  PACTBOPHI,
pacTtBopuMOCTh. KpucTtammoruaparsl.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BeIIeCTB. |pUBUAIbHBIC HA3BAHUS
OT/EJNbHBIX NPEJCTaBUTENICH HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMHYeCKUX peakifil B HEOPraHMYeCKON U OpraHMuecKod XUMHUU. 3aKOH
COXpaHEHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U IMPEBPALICHUS SHEPIUU MPH XUMUYECKUX
peaknusix. TernoBbie 3hdekTs XuMudeckux peakuuid. TepMmoxumudeckie ypaBHEHHUS.

CKOpOoCTh XMMHUECKOI peakiuu, e€ 3aBUCUMOCTb OT Pa3iMuHbIX QakTopoB. ['OMOTEHHBIE
U TeTeporeHHble peakuny. Katanus u kaTanu3atopsl.

OOpatumbple ©  HeoOpaTMMble  peakiuM. XHUMHUYeckoe paBHoBecue. KoHcTaHTa
XMMHMUYECKOTO paBHOBecHsA. DakTOphl, BIMSAIOUIME HA IOJOKEHHUE XUMHUYECKOTO PABHOBECHS:
TEeMIlepaTypa, JaBJIEHUE W KOHLEHTPALlMM BEILECTB, YYaCTBYHOIIMX B peakuuu. [IpuHnmn
Jle Hlarense.

Onexkrponutnueckass auccoruanus. CunbHele W ciabble  3IeKTpoJuThl. CTeneHb
mucconnanuu. Cpena BOOHBIX PacTBOPOB: KHUCIIOTHAs, HEUTpasbHas, Iieao4Has. BoropoaHsiil
noxka3zatens (pH) pactBopa. ['maponus coneil. Peakiuu nonnoro ooMeHa.

OKHCAUTENBPHO-BOCCTAHOBUTENBHBIE peakuuu. CreneHb oOkucieHud. OKUCIUTENb U
BOCCTaHOBUTENb. [Ipolieccel OKHCIIEHHS UM BOCCTaHOBJIEHUS. BakHellne OKUCIMTENN U
BOCCTAHOBHTEIHU. MeTOJ1 3JIEKTPOHHOTO OaniaHca. DJIEKTPOJIU3 PACTBOPOB U PACIJIaBOB BEIIECTB.
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OKCHEepUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M WX MPEBpAIICHUHN: pa3sIoKeHUE
MEPOKCUJIa BOJOPOJa B MPHUCYTCTBUU KATalu3aTopa, MOJEIH KPUCTALIMYECKUX PEHIETOK,
MPOBEJICHUE peaKIuii HOHHOTO OOMEHa, OIpPEIeICHHe Cpeabl PAcTBOPOB C  IMOMOIIBIO
WHJMKATOPOB, U3YUCHUE BIUSHUS PA3MYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuu U
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSL.

Heoprannueckasi Xumus.

[Tomoxenne HemerasioB B Ilepuoguyeckoil cuUCTEME XUMHUYECKHX  DJIEMEHTOB
J.1. MenzeneeBa 1 0COOEHHOCTH CTPOCHHSI MX aromMoB. Du3nyeckue CBOMCTBA HEMETAJIOB.
AoTponus HEeMETaUIoB (Ha pUMepe KUCIopoia, cepsl, (hocdopa u yriaepoaa).

Bonopon. I[lomydenne, ¢puznueckue M XMMUYECKHE CBOMCTBA: PEAKIMU C METAUIaMU U
HEMETaJIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['mapuabl. TOMIMBHBIE 3JIEMEHTHI.

lanorensr. HaxoxaeHue B mpupoje, CrocoObl MOydeHMs, (PU3NUECKUE U XUMHUYECKUE
cBoiicTBa. ['asoreHoBoOpOAbl. BakHeWmue KHUCIOPOACOAEpKAIIUE COCTUHEHUS TaJOrEHOB.
JlabopaTopHbIe U MPOMBIIUICHHBIE CIIOCOOBI MOJTYYeHUs rajoreHoB. [I[puMeHeHre rajoreHoB u
WX COCIMHECHUM.

Kucnopon, o30H. JlabopaTopHble W NPOMBINUICHHBIE CHOCOOBI TOJY4EHHUS KUCIOpPOJa.
dusnyeckue W XMMHUYECKHE CBOWCTBA W TPUMEHEHHE Kuciaopoia U o30Ha. OKCHUIB U
TIEPOKCHU/IBI.

Cepa. Haxoxxmenwe B mpupojie, CIOCOOBI TMONY4YeHHS, (DU3NYECKUE W XUMHYECCKUE
cBorictBa. CepoBojopon, cymbduasl. Okcua cepri(1V), okcun cepui(VI). Cepuucras u cepHas
KHCJIOTBI U X coiu. OCOoOEHHOCTH CBOWMCTB CepHOM KHCIOTHL I[IpumeHeHue cepsl U €€
COEJTMHEHM.

Azor. HaxoxzaeHwe B mpupoje, CHOCOOBI TMONMydeHUs, (PU3NUECKHE U XUMHUYECKHE
cBoiicTBa. AMMmuak, HUTpuAbl. Okcuapl a3zoTa. A30THUCTass M a30THAs KUCIOTBI U HUX COJIH.
OcoOEHHOCTH CBOWCTB a30THOM KHCIOTHI. [IprMeHEeHHe a30Ta W €ro COeIWHEHMH. A30THBIC
yaoOpeHwusI.

®dochop. Haxoxnaenwe B mpupoie, CHOCOOBI TOJydeHHUS, (DU3NUECKHEC U XUMHUUYCCKHC
cBorictBa. Dochuast u dochun. Oxcuasl dochopa, ¢ochopHas kuciora U €€ COJM.
[Ipumenenne Gocdopa u ero coennuennit. ochopHbie yToOpeHus.

VYrnepon, HaxokaeHue B Ipupoie. AJUIOTponHble Moaudukanuu. Pundyeckue u
XMMHYECKHUE CBOMCTBA MPOCTHIX BEHIECTB, 00Opa3oBaHHbIX yriepogoMm. Oxcup yriepoaa(ll),
OKCH]I yraepona(IV), yroJibHast KHCJIOTa u eé COJIH. AKTUBUPOBAHHBIN
yroib, agcopouus. Oymiepensl, rpadeH, yriaepoAHble HAHOTPYOKH. [IpuMeHeHHe MNpoCThIX
BEIIECTB, 00Pa30BaHHBIX YIJIEPOJIOM, U €r0 COCTMHEHHIA.

Kpemuuii. Haxoxnenue B mpupojie, crnocoObl NoidydeHus, (pu3nueckue M XUMHUYECKHE
cBoiictBa. Oxcun kpemuus(IV), kpeMHUeBas KHCIOTa, CUIMKATHI. [I[puMeHeHne KpeMHUS U ero
coenuHeHuil. CTEKII0, €ro MoJydeHue, BUIbl CTEKIIA.

[Tonoxenue meramioB B [lepuouueckoii cucreMe XUMUYECKUX 3TeMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTauioB. OOmue Gpu3nueckue CBONCTBAa METAIJIOB.
[Ipumenenne MeTamioB B ObITY U TexHHKe. CIIaBbl METAILIOB.

DNEKTPOXUMHYECKUN Psiji HAaMpsDKeHUH MeTaiioB. O01ue crnocoObl MOMyYeHHs] METaIOB:
TUAPOMETAJUTYPrHUsl, MUPOMETAIUIYPrusl, dIeKTpoMeTayprus. [loHsTHe 0 KOppO3uu METaIOB.
CriocoOsI 3a1UThl OT KOPPO3HUH.

OObmas xapakrepuctuka MetauioB [A-rpynmbl Ilepuoauueckoil CUCTEMBI XHUMHUYECKUX
aneMeHTOB. HaTtpuii u xanumii: monydenue, pu3ndeckrne U XUMUYECKUE CBONCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapaktepuctuka metamuioB [IA-rpymmel [leprogudeckoid cUCTeMbl XUMHUYECKUX
JJIEeMEHTOB. Maruuii u KanblMii: TOoJdy4YeHue, (¢GU3MYecKHe U XHMHYECKHe CBOMCTBA,
MIPUMEHEHHE TTPOCTHIX BEIIECTB U UX coeNnHeHM. JKECTKOCT BOJIBI M CLIOCOOHI €€ YyCTpaHEeHHS.

ANIOMUHMI: TIONTydeHue, (prU3ndeckue W XUMUYECKHUE CBOWCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro coeauHeHui. AMQoTepHbIe CBOWCTBA OKCHMIAa M THUAPOKCHIA AaFOMHUHUSA,
TUAPOKCOKOMILIEKCHI aTFOMUHMSL.




OOmiast xapakTepuCTHKa MeTauioB 1mobounsix mnoarpynn (b-rpymm) Ilepuoamueckoii
CUCTEMBbI XUMHYECKHX JIEMEHTOB.

dusnueckrue 1 XUMHYECKHE CBOIMCTBA XpoMa U ero coeAnHeHuil. OKCUIbI U THAPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl u AUXpOMAaThl, UX OKUCIMTEIbHBIE CBOMCTBA.
[Tonyuenue u npuMeHeHue XpoMma.

®u3nueckue M XHMHMYECKHME CBOMCTBA MapraHia M €ro COeIMHEHMW. Baknelmue
coequaenus: mapranna(ll), mapranna(IV), mapranna(VI) u mapranua(VIID). [lepmanranar kanus,
€ro OKHUCIIUTENbHbIE CBONCTBA.

duznyeckue 1 XMMHUYECKHUE CBOMCTBA Xkelle3a U ero coequHeHU. OKCUIbI, THAPOKCUIbI U
cosmm xkene3a(ll) u xeneza(lll). Ilomyuenne n npumeHeHue xKeje3a u ero CIijIaBoB.

®uU3MYECKUEe U XUMAYECKUE CBOMCTBA MEAU U €€ coenuHeHuil. [lonydeHue u npuMeHeHue
MEJIM U €€ COCIMHEHHH.

Hunk: nomydenue, GU3NIECKUE U XUMUYECKHUE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCH/IA
Y TUAPOKCH]IA IIUHKA, TUIPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne IIMHKA U €ro COeqMHEHH.

DKCIepUMEHTAIbHbIE METO/IbI U3YYEHUS BEIIECTB U UX MPEBPAIICHUN: H3ydeHre 00pa3LoB
HEMETaJlJIOB, TOpeHHe cepbl, (ocdopa, xKene3a, MarHus B KUCIOPOJE, M3YUYEHUE KOJUIEKIUU
«MeTansl ¥ CIUIaBbl), B3aMMOJECHCTBHE IIEIOYHBIX U IIEJIO0YHO3EMENbHBIX METANIOB C BOJOMN
(BO3MO’KHO HCII0JIb30BAHUE BUJICOMATEPHAIIOB), B3aMOJICHCTBUE IIMHKA U JKeJIe3a C pacTBOpaMu
KHUCJIOT U IIeJ0Yel, KaueCTBEHHbIE peaklid Ha HEOpraHWYeCKHue aHWOHbI, KATHOH BOJOpOJA U
KaTHOHBI METAJUIOB, B3aUMOJECHCTBHE THAPOKCUIOB aTIOMUHUS U LIMHKA C PaCTBOPaMU KUCJIOT U
1IeJIoYe, pelIeHne SKCIepUMEHTANbHbIX 3afad 1o TemaMm «lamorens», «Cepa u eé
coeuHeHUs», «A30T U pochop 1 ux coeMHEHUD», «MeTasuibl TJIaBHBIX MOArPYNID, «MeTaisl
MOOOYHBIX TTOTPYIII.

XuMHS U KU3Hb.

Ponp xumuum B oOecrieueHnn ycTOMYMBOIO pa3BUTHS denoBedecTBa. [loHsATHE 0 Hay4HBIX
METOJaxX I[IO3HaHUS M METOJOJIOTMM HAay4dyHOTO uccienoBaHus. HayuHele nOpUHIMIBI
OpraHu3alii XUMUYECKOTO MPOU3BOACTBA. [IpOMBIlIIeHHbIE CIOCOOBI MOTYYeHHs BaXKHEUIINX
BEIIECTB (Ha MpUMepe MPOM3BOJCTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoJa). [IpoMblniieHHbIE
CHOCOObI MOJYYEHHUS METAJUIOB M CIUIAaBOB. XUMHMUYECKOE 3arps3HEHHE OKpYXKarouleil cpeasl u
ero nocueactsus. Posb xumMun B 00ecriedeHIuH SHEPreTHYeCKO Oe30MacHOCTH.

XuMHS W 310pOBbE uenoBeKa. JlekapcTBeHHble cpeacTBa. [IpaBuia ucnoJsib3oBaHuUs
JIEKApCTBEHHBIX IpenaparoB. Poib XUMHUK B pa3BUTUU MEAUIUHBL.

XUMHUS MU OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe J0OaBKU. Posib XxuMuu B oOecrieueHuu
MUIIEBOM 6€30MacHOCTH.

Kocmernueckne u mnapdromepnbie cpeactBa. beitoBas xumus. [IpaBumia 6Ge3omacHoro
WCII0JIb30BaHUS MIPEenapaToB ObITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMUS B CTPOUTENILCTBE: BaYKHEHIIINE CTPOUTENbHBIE MaTepHAalbl (LIEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. OpraHndyeckiue 1 MUHEpaIbHbIE YI0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE Marepuaibl, KpacKH, CTEKJIO, Kepamuka. Marepuasl
JUIsl 7IeKTpOHUKH. HaHoTexHoI0rHH.

Pacué€rneie 3aaun.

Pacuétel: maccel BemiecTBa WiIM 00bEMa Tra3oB MO HM3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce UM 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB, MacChl (00bEMaA, KOIMUECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIU OJHO W3 BEIIECTB HMMEET MpHUMECH, Macchl (00BEMa,
KOJINYECTBA BEIIIECTBA) MPOAYKTa peakuuu,
€CJIM OJJHO M3 BEIECTB JaHO B BUJE PacTBOPA C OIPEIEIEHHON MAaCCOBOM JJ0JIEH PACTBOPEHHOTO
BEILIECTBA, MAaCCOBOM J0OJM U MOJISIPHOM KOHIIEHTPAllUM BEIIECTBA B PacTBOpE, JOJU BBIXOJA
MPOAYKTa PEAKIUH OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3arus MeXnpeaMETHBIX CBsI3€l MpU M3YUYEeHUHU OOIIeH W HEOpPraHM4YeCKON XUMUU B
11 xmacce oCyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TMOHSITHA,
TaK 1 MOHSTUM, IPUHATHIX B OTACJIbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.
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OOmire ecTecTBEHHO-HAyYHbIE TMOHSATHS: SBJICHHE, HAYYHBIA (aKT, TUIOTE3d, TEOPHS,
3aKOH, aHalu3, CHHTE3, KiIacCUPHUKAIMI, TEePUOAUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
9KCIEPUMEHT, MOJIEb, MOJEIUPOBAHUE.

®uznka: MaTepusi, MUKPOMHP, MakKpOMHp, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOMBI, PATMOAKTUBHOCTb, MOJIEKYNIA, DHEPreTHYECKUIl ypOBEHB, BEIIECTBO, TeNO, 00BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, WACATBHBIA Ta3, (QHU3MUECKHUE BEIMYUHBI, EIUHUIIBI
U3MEpEHUs, CKOPOCTb, JHEPIHsl, Macca.

buosorus: kierka, OpraHum3M, OJKOCHCTeMa, Ouocdepa, MeTabOIM3M, MaKpo- W
MUKpPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpabl, TOPHBIE TOPO/IBL, TIOJIE3HBIE HCKONIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHosorus:: Xumudeckas IPOMBIIIIIEHHOCTb, METAJUIYpIrHsi, CTPOUTEIbHbBIE MaTepHaIbl,
CEJIbCKOXO3SMCTBEHHOE IPOM3BOJCTBO, THIIEBas MPOMBIIUIEHHOCTh, (apMalleBTUYeCcKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaT€pHaJIOB, 3JIEKTPOHHAs IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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1. Ilnanupyemble pe3yJibTaThl 0CBOCHUSI IPOTPaAMMBbI
JIMYHOCTHBIE PE3YJIbTATHI

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JHMYHOCTHBIX
pe3yabTaTOB OCBOGHHS TIpeAMeTa «XUMHUS» Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHHS
BBIJICTICHBI CJICIYIOIINAE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMHUCS POCCHICKON TPaXIaHCKON
UACHTUYHOCTH; TOTOBHOCTh K CaMOPA3BHUTHIO, CaMOCTOSITEIILHOCTH W CaMOOTIPEACICHHUIO;
HaJIM4yuMe MOTHUBAlUM K  OOY4YEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXxcs
PYKOBOJICTBOBATHCSI MPHUHATHIMH B OOIIECTBE MpaBUJIAMH W HOPMaMH TIOBEICHUS; HAINYHE
MIPABOCO3HAHUS, SKOJOTUIECKON KYJIbTYPHI; CIIOCOOHOCTh CTAaBUTH LIEIH U CTPOUTH KU3HEHHBIC
TUTAHBI.

JIMYHOCTHBIE PE3yNbTAThl OCBOCHHS IMpEeaMeTa «XUMUs» OTPaKaroT cHOpMUPOBAHHOCTH
OTIBITA TIO3HABATEIFHON M MPAKTHYECKOH JEATEIIFHOCTH 00yJarOIUXCs B MPOIIECCE pPeaTn3annuu
00pa3zoBaTeIbHON JESTEIHHOCTH.

JIMuHOCTHBIE PE3yNbTAaThl OCBOCHHS MpEeIMeTa «XHUMUS» OTPaKaloT c(HOpMUPOBAHHOCTH
OTIBITA TIO3HABATEIFHON M MPAKTHYECKON JEATEIIFHOCTH 00yUYaroIUXCs B MPOIIECCE PeaTn3annuu
00pa3oBaTeNbHON ACATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpasKIaHCKOro0 BOCIIMTAHMS

0CO3HAHHS 00YJAIONTUMHICS CBOUX KOHCTUTYITMOHHBIX MIPaB U 00sS3aHHOCTEH, YBaKECHHUS K
3aKOHY U TPaBOTIOPSIKY;

MPEJCTaBICHUS O COIMAJIBHBIX HOPMax M MpPaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHWH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MMO3HABATENbHbIX 3a/1a4, BHINOJHEHHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI APYruX
MIPH aHAJN3€ PA3INYHbIX BUIOB y4eOHOM A€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMUSI:

L[IEHHOCTHOTO OTHOIIEHHS] K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOM
XUMHUH;

YBaXEHHsI K MPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH U MPAKTHUECKOTO MPUIIOKEHUS
XMUMHH, OCO3HAHHUS TOTO, YTO JAHHbIE HAayKH €CTb pe3yJbTaT JUIMTENbHBIX HAOII0ICHUH,
KPOTIOTIMBBIX IKCIIEPUMEHTAIIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M T[O3HABATEIbHBIX MOTHBOB B TMIOJYYEHHH U TMOCIEIYIOIIEM aHallu3e
nH(OPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOU XUMHUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlNH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUECHTUPYSCh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE TMOBEIEHUE M TOCTYNKHU CBOUX TOBAapHILEH C MO3UIIMMA
HPABCTBEHHBIX U MIPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

4) ¢popMupOBaHHS KYJbTYPHI 310POBbSI:

MOHMMaHUsS IIEHHOCTeH 370poBOro M Oe30macHoro oOpasza >KU3HU, HEO0OXOAMMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOuro/IeHHs MpaBuil 0€30MacHOro oOpalleHHsl ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
KHU3HU, B TPYJOBOH J€ATEIBHOCTH;

MOHMMAHUS 1[IEHHOCTH TMpaBWJ HMHIMBUAYAJbHOTO U KOJUIEKTMBHOTO O€30MacHOTO
MOBEJICHUS B CUTYALIUSAX, YTPOKAIOIIUX 3/I0POBBIO U JKU3HU JIIOJICH;

OCO3HAHMA TOCIEACTBUN M HENPHUATUS BPEIHBIX MPHUBBIUEK (YHOTpEOIEHUS aJKOTOJs,
HapKOTUKOB, KYpEHHS);

5) Tpyi0BOT0 BOCIUTAHUS:

12



KOMMYHHKATHBHOW KOMIICTCHTHOCTH B Y4eOHO-HCCIIEAOBATEILCKON JESITeNbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHHOCTH;

YCTAaHOBKH HA aKTHBHOE YYacTHE B PCIICHUH TMPAKTUYECKUX 3a7a4 COLUATBHON
HaNpaBJICHHOCTH (B paMKax CBOET0 Kj1acca, IIKOJIbI);

HWHTEpeca K MPAKTHYECKOMY H3YyYCHHIO MpOoQeccHuil pa3MYHOTO PoJia, B TOM YHCIE Ha
OCHOBE NIPUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBOXCHHSI K TPYT, JIOASIM TPY/Ia U pe3yIbTaTaM TPYAOBOU JCATCIHLHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYATBHOW TPACKTOPHH OOpa3oBaHUS,
Oymymiei mpodeccuu U peanu3anuu COOCTBEHHBIX JKM3HEHHBIX TUIAHOB C YIETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) IK0JI0THYECKOT0 BOCTIUTAHHUS:

AKOJIOTHYECKH IIeJIECO00PA3HOTO OTHONIICHHSI K MPHUPOJIC KaK MCTOYHUKY CYIIECCTBOBAHUS
’KH3HH Ha 3emiie;

MOHUMAaHWUS TJI00ATBHOTO XapaKTepa JKOJIOTHUYSCKUX MPOOJIeM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOM CPEIBI;

OCO3HaHUS HEOOXOJMMOCTH UCTIOIB30BAHUS JOCTHKCHUM XHUMUH JUTSI PEIICHHUST BOIIPOCOB
PaIMOHAIBFHOTO MTPUPOIOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUN, MPUHOCAIIUX BPea OKPYKAMOIIEeH MPHPOJIHON cpee,
YMEHHS TIPOTHO3HPOBATh HEOIATONPHUATHBIC YKOJIOTHUSCKUE MOCISACTBHS MPEIIPHUHAMAESMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HAJIMYUS PA3BUTOTO JKOJIOTUYCCKOTO MBIIIUICHUS, JKOJIOTUYECKOW KYJIbTYPHI, OTIBITA
JESITEILHOCTH  DKOJIOTUYCCKOW  HANPaBJICHHOCTH, YMCHHS PYKOBOJACTBOBATHCS HMH B
MMO3HABATEIbHON, KOMMYHUKATUBHON U COIMATBHON MTPAKTHKE, CIOCOOHOCTH M YMECHHSI aKTUBHO
MPOTHUBOCTOSTH HICOJIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH H
0011eCTBEHHOW MTPAKTUKH;

MOHUMaHMs crenuUuKU XUMHHU KaK HayKd, OCO3HaHHS €€ poiu B (HopMHpPOBaAHHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILICHUS, CO3/IaHUU LIEJI0CTHOTO MPEACTaBICHUS 00 OKPY)KaoIeM
MHUpEe KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEpPHOCTEU M
pelIeHny TpoOieM COXpaHEHUsl IPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAUMMOCTH XMMMH JJIs COBPEMEHHOW LMBHIM3ALUU: B €€
F'YMaHUCTUYECKOW HAIPaBJICHHOCTH M BAXHOW POJM B CO3JaHUM HOBOM 0aszbl MaTepHaIbHOU
KYJIBTYpBI, B PEILICHUH IJI00AIbHBIX TPOOJIEM YCTOMYMBOTO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBOW M JKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecreyeHny yCIOBHM YCHEIIHOTO TPyAa U SKOJIOTHYeCcKd KOMGOPTHOM KM3HU KaKJIOTO 4JieHa
0O0IIIeCTBA;

€CTECTBEHHO-HAYYHOH TIPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJIOB MO3HaHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIL30BaTh MOJMyYyaeMble 3HAHUS IS
aHalM3a U OOBACHEHUs SBICHUN OKPYXAIOIIEr0 MHUpA U MPOUCXOIAIIUX B HEM H3MEHEHUH,
YMEHHUS JIeIaTh 000CHOBAHHbBIE 3aKIIIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TaHHBIX
C IIEJBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOJIb30BaTh XUMUUECKHUE 3HAHUS [Tl PEeLISHUs MpooieM
B PEATbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, HCCIEI0BATEIbCKOM e TENFHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHHM MO XUMHH B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEeOHOCTAMHU;

WHTEpeca K OCOOCHHOCTSIM Tpylda B pa3iuuHbIX cdepax mnpodecCHoHaTbHON
JeSITETHOCTH.
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METAIIPEIMETHBIE PE3YJIbTATHI

MeranpeaqMeTHble pe3yiIbTaThl OCBOSHHS MPOrpaMMbl M0 XMMHUU Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HaYMMBbIe 11 (POPMHUPOBAHMS MHPOBO33PEHUS OOYJAIOIINXCS MEXAUCIUILIMHAPHBIC
(MeXnpeaMeTHbIe) 00IIeHayYHbIe TOHATHUS, OTPAKAIOUINE EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crerr(uKy METOZI0B MO3HAHMUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEMIECTBO,
SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMa, HAyYHBIH (aKT, MPHUHLMUII, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHS, UCCIIEI0OBaHUE, HAOIIOIEHUE, N3MEPEHHUE, SKCIICPUMEHT U JIPYTHUE);

YHHUBEpCalbHbIe  ydeOHble  JeiicTBus  (TO3HABaTEIbHbBIC, KOMMYHHKATHBHEIE,
perynaTuBHble), oOecrieunBatone  (GOpMHUpPOBaHHE  (PYHKIMOHAIBHOW  TIPAMOTHOCTH U
COLMAIBHOM KOMITETEHIIH 00yYarOInuXcs;

CIIOCOOHOCTh ~ OOY4YaIOLIUMXCSl ~ HCIOJIb30BaThb  OCBOEHHBIE  MEKIUCIUILUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAaHWsS W YHHBEpCAJIbHBIE y4YeOHBbIE JEHCTBHS B TO3HABATEIBHOW U
COLIMAIBHON ITPAKTHKE.

MertanpeqMeTHbIE PE3YNbTaThl OTPAXKAOT OBJAJICHHE YHUBEPCATBHBIMH yYeOHBIMU
M03HABATEIHHBIMH, KOMMYHUKATUBHBIMU M PETYISTHBHBIMU JICHCTBUSMHL.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JJOorMUYecKHUe AeHCTBUS:

CaMOCTOSITEIFHO (POPMYTUPOBATh W aKTyaIM3UPOBATh MPOOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTpeNeNATh IEeNU JACSITCIIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUH HUX JAOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI JACATEIHPHOCTH C MTOCTABICHHBIMU IICIISIMH;

WCIIOJIb30BaTh TPH OCBOCHWM 3HAHUM TPHUEMBI JIOTHUECKOTO MBIIIJICHUS: BBIICIATH
XapaKTepHbIC TPU3HAKKM TIOHATHH M YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TIOHITHS JJIs1 0OBSICHEHUS OT/IEIBHBIX (DAKTOB M SIBJICHUI;

BBIOMPATh OCHOBAHMS M KPUTEPUHU TS KJIaCCU(UKAIIUU BEIIECTB U XUMHUYCCKUX PEaKIIHi;

yCTaHaBJIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY U3Y4aeMbIMU SIBJICHUSMU,

CTPOWUTH JIOTMYECKUE pACCYKICHHUs (WMHAYKTUBHBIC, JCIyKTUBHBIC, II0 AaHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH W IIPOTHBOPEYHS B PACCMaTPUBACMBIX SIBJICHUAX, (POpMyInpoBaTh
BBIBOJIBI U 3aKJIFOUEHU;

MIPUMEHATHh B TPOIECCE MO3HAHMS HMCIOJb3YEMbIE B XMMHUU CHMBOJUYECKHE (3HAKOBBIC)
MOJIENH, Pe0OPa30BBIBATh MOICIBHBIC MIPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
XxuMHuueckas ¢Gopmyna, YpaBHEHHE XMMHUYECKOW peakiuu — TMpU pEHIeHUHd Y4eOHBIX
MMO3HABATENBHBIX M MPAKTHYECKUX 3a]a4, MPUMEHATh Ha3BaHHBIE MOJICIbHBIC MPEICTABICHUS
JUIS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUCCKUX PEaKIU.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE HeHCTBUS:

BIIaJIETh OCHOBAMH METO/IOB HAYYHOT'O MMO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynupoBaTh 1MW W 3aJa4d  HMCCIEIOBAaHHWS, WCIOJb30BaTh IOCTABICHHBIE W
CaMOCTOSITENILHO C(HOPMYTHUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUSI M OCHOBBI
Ui GOpMHUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

BJIAJIETh HABbIKAMHM CAMOCTOSITEJBHOTO IUIAHUPOBAHUS M TPOBEIACHUS YUYEHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTENBHO
MPOTHO3UPOBATh €ro pe3yabTaT, (GopMyaHpoBaTh OOOOIIEHHS W BBIBOJIBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yNIbTaTOB MCCIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

MpHOOpETaTh OMBIT YYEHWYECKOW HCCIeNOBATENbCKOH UM TMPOEKTHOW JeATeIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHHOMY IOUCKY METOJOB pelIeHUs
MPaKTUYECKUX 33/1a4, TPUMEHEHHUIO PA3JIMYHBIX METOI0B MMO3HAHUSI.
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3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B  PA3JIMYHBIX HMCTOYHUKAX HWHGPOpMauuu (HAYYHO-TIOMYJspHAS
JUTepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOuYHBIE TMocoOusi, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(OPMAIIMIO PA3TUYHBIX BHUIOB M (OPM MpPENCTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTD;

(dbopMynmHUpoBaTh 3ampockl W NPUMEHSTH Pa3IMYHBIE METOJBI TNPH TOUCKE W OTOOpe
nHpopMaKy, HeOOXOIMMO [T BHITIOJIHEHUS YUEOHBIX 33/1a4 ONPEICIEHHOTO THIIA;

npuoOpeTaTh OMBIT WCHOJIB30BAHUS WH(POPMALNOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH H
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpeacTaBieHus: nHGOpMAIHH (CXEMBI,
rpaduKy, TuarpamMMsbl, TaOJIHIIbI, PUCYHKH U IPYTHE);

HCIOJIb30BAaTh HAy4YHBIM S3bIK B KadecTBE CpeACTBA INpuU paboTe ¢ XUMHYECKOU
nHpopmanuen: TPUMEHATh MEXINpeAMETHble ((U3NYecKue M MaTeMaTH4YeCKHe) 3HakKu U
CHUMBOJIBI, POpMYIIbI, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

UCIOJb30BATh 3HAKOBO-CUMBOJIMUYECKHE CPECTBA HATIISAAHOCTH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

3aJ1aBaTh BOIIPOCHI IO CYILIECTBY 00CYk/1aeMOM TeMbI B XOJ€ TUAJIOTa U/UIN TUCKYCCUH,
BBICKa3bIBATh UAEH, (GOPMYIUPOBATH CBOU MPEUIOKEHNS OTHOCUTENILHO BBITIOJIHEHUS
MpeUI0KEHHOM 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3yAbTAaTOB IO3HABATEIBHON IEATENBHOCTH, IOTYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBINOJHEHMH XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anuy ydeOHOTO MpOeKTa, M (POpPMyaHpoOBaTh BBIBOJBI IO pe3ylbTaTaM NPOBEAEHHBIX
UCCIIEIOBAHUI ITyTEM COTJIaCOBaHUS MO3ULMHA B X0/1€ 00CYXAECHUS 1 0OMEHA MHEHUSIMH.

PeryasiTuBHble YHHBepcaJibHble yUeOHbIE 1eliCTBHS:

CaMOCTOSITEIIFHO TUIAHUPOBATh U OCYHIECTBIISTH CBOIO IMO3HABATEIBHYIO JEATEILHOCTD,
ompenenss €€ Ied W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJUMOCTH KOPPEKTHPOBATH
npeJylaraeMblii AJITOPUTM JCHCTBUI MPH BBIMOJHCHUN YYEOHBIX W HMCCICIOBATEIbCKHX 3aJ1aY,
BBIOMpaTh Hanbosee A3(h(PEKTUBHBIN CIOCOO UX pEIIeHUs C YIETOM TOJIYYCHHsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITEIPHOCTA HA OCHOBE CaMOAHaJIM3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJ/IbTATbBI

Hpe,[[MeTHLIe pe3yiIbTaTbl OCBOCHUS NPOTPAMMBI 110 XUMHHU Ha yTJ'IY6J'IéHHOM YPOBHC Ha
YPOBHE CpCIAHCTO 061].161"0 06pa303aH1/1;1 BKJIHOYar0T CHeL[I/I(l)I/ILICCKI/IC JJIsL yqeGHoro npeamMeTa
«XUMUS HAaY4YHBbIC 3HAaHHW, YMCHUS U CIIOCOOBI JENUCTBUI IO OCBOCHUIO, MHTCPUPCTALIUN U
npeo6pa30BaHmo 3HaHPII>i, BUBI ACATCIBHOCTH IO IOJIYYCHUIO HOBOT'O 3HAHHUA W IIPUMCHCHHUIO
3HaHUI B Ppa3JINIHBIX y‘le6HBIX CUTyallusiaX, a TAaKKC B PCAJIBHBIX JKXU3HCHHBIX CUTYyaAllUAX,
CBSA3aHHBIX C Xumuen. B nporpamMme 1o XuMHUH NPCIAMETHBIC PE3YJIbTAThI NPCACTABJICHBI I10
rogamM U3y4dcHUA.
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10 KJIACC

IIpeaMeTHbIe pe3yJbTaThl 0CBOEHUS Kypca «Opranndyeckasi XUMHUSD> 0TPAXKAIOT:

c(hOPMUPOBAHHOCTH MPEACTABICHUN: O MECTe W 3HAYCHUUM OPraHUYeCKOW XUMHUU B
CHCTEME E€CTECTBEHHBIX HAayK U €€ poiii B 00ECIIEYeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA B
pelnieHn mpoOIeM IKOJIOTHUECKOM, YHEPTeTUYECKON W MUIIEBONW 0€30MacHOCTH, B Pa3BUTHH
MEJIMIIUHBI, CO3/JIaHUH HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB JHEPrUH, B OOECICYCHUU
PaIMOHATILHOTO TIPHPOJIOTIONB30BaHUS, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOIICH KYJIbTYPHI
YeJI0OBEKa, a TaKK€ OHKOJIOTUYECKM OOOCHOBAHHOIO OTHOLIEHHSI K CBOEMY 3/I0pOBbIO U
MIPUPOIHOMN CpeEAE;

BJIAJICHUE CHCTEMOM XUMHWYECKUX 3HAHUM, KOTOpas BKJIIOYAECT: OCHOBOIIOJIAraOIINe
MOHATHS — XMUMHYECKUI 3JIEMEHT, aToM, SIpO M JJIEKTpOHHAs o0oyiouka aroma, s-, p-, d-
aTOMHbIE OpOMTAJIM, OCHOBHOE M BO30YXAEHHOE COCTOSHMSI aToMa, TMOpHUIM3alus aTOMHBIX
opbuTanel, HMOH, MOJIEKYNa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIICHUS,
XMUMHMYECKasi CBsI3b, MOJIb, MOJIIpHAasT Macca, MOJISIPHBIM OOBEM, YIJIEPOJHBIN CKEJeT,
(GyHKIMOHAIbHAS TpyIIa, paguKal, CTPYKTypHble (QopMmynbl (pa3BEPHYTHIE, COKpallEHHBIE,
CKETIETHBIE), W30MEpHUsl CTPYKTypHas M TMPOCTPAHCTBEHHas (Te€OMETpUYEcKas, ONTUYECKast),
M30MEpbl, TOMOJIOTMYECKUN psAZ, TOMOJIOTH, YIi€BOAOPOIbI, KHCIOPOJA- U a30TCOJAECpIKaIlue
OpraHMYEeCcKHUe COEIUHEHHs, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYISIPHBIE
COCIMHEHUS; TEOpPUHU, 3aKOHBI (mepuommveckuii 3akoH [[. V. MenneneeBa, Teopusi CTpOEHUS
oprannueckux BemiecTB A. M. byriepoBa, 3akOoH COXpaHEHHUSI MacChl BELIECTB, 3aKOH
COXpaHEHWsT W TPEBpANIEHUS DHEPIHH TPH XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHUS, JISKAIIUEe B OCHOBE TOHUMAaHUS
NPUYMHHOCTH ¥ CHCTEMHOCTH XUMWYECKHUX SIBIICHUW, TPEJACTABICHUS O MEXaHH3Max
XUMHUYECKUX peakuui, TEepMOJUHAMUYECKMX M KHUHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKAHUS, O B3aMMHOM BJIUSHHHM aTOMOB U TPYII aTOMOB B MoJeKyldaX (MHAYKTUBHBIH U
Me3oMmepHbId A dexTsl, opueHTanThl | 1 I poxa); dakTomornvyeckue cBeneHUsS O CBOWCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUM BaXKHEUITNX OPraHUUECKUX BEIIECTB B OBITY
U TPaKTUYECKOM JESITEeTbHOCTH YeNOBeKa, OOIIMX HAayYHbIX MPUHIMIAX XUMHUYECKOTO
MMPOM3BOICTBA (HA IPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPAOOTKH HEPTH);

chOpPMUPOBAHHOCTh ~ YMEHHI:  BBISBJIATH  XapaKTEpHbIE  MPU3HAKK  TOHATHI,
YCTaHaBIIMBATh UX B3aUMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIME MOHATHS MpPU OMHCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

chOpMUPOBAHHOCTH YMEHHIA:

HCIO0JIb30BAaTh XUMUYECKYIO CUMBOJIUKY IS COCTaBJICHUSI MOJICKYJSPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPraHUYECKUX BELIECTB;

COCTaBIISATh YPaBHEHHS] XUMUYECKUX PEAKINI U PACKPBIBATh UX CYIIHOCTh: OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUi MOCPEICTBOM COCTABIECHUS JIEKTPOHHOTO OallaHCca 3TUX Peakiui,
peakiuii HMOHHOTO oOOMeHa WyTEM COCTaBIIEHUS HUX TIOJHBIX U COKPAIIEHHBIX HOHHBIX
YPaBHEHUI;

W3rOTAaBJIMBATH MOJETM MOJIEKY]I OPraHMYECKUX BEIIECTB IS WIUIIOCTPAIlUU  UX
XMUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUMN: YCTAHABIMBATh MPUHAAIEKHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIECTB 0 UX COCTABY U CTPOCHUIO K ONPeAeTEHHOMY KIacCy/Tpymre COeAUHEHUH, TaBaTh UM
Ha3zBaHus Mo cucremarnyeckoil Homenknarype (IUPAC) u npuBoauTh TpUBHATBLHBIE HAa3BAHUS
JUIS  OTAETBHBIX TPEJCTaBUTENEH OpPraHWYecKHMX BEUIECTB (STWJICH, AaleTUJieH, TOJyod,
TJIMLEPUH, DJTUJICHIJINKONb, (eHos, Qopmanpaeru, ameranbAerui, aleToH, MypaBbHHAS
KHCJIOTA, YKCYCHAasl KHUCJOTa, CT€apUHOBAs, OJIEMHOBAs, MAJbMUTHUHOBAS KHUCJIOTHI, TJWLUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUITUH, TUBUHUII, U30TPEH, XJIOPOMIPEH, CTUPOI U IPYTHe);

c(OPMUPOBAHHOCTh YMEHHUS ONPEACTATh BHJI XUMHUYECKOW CBS3M B OPraHUYECKUX
coeMHEeHUX (KOBAJICHTHAS U HOHHAS CBSI3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);
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C(OPMHUPOBAHHOCTh YMEHUS IPUMEHATH TOJI0KEHUSI TEOPHH CTPOSHHSI OPraHMYECKUX
BemiectB A. M. ByriepoBa 11t 00bsSICHEHHS 3aBUCHMOCTH CBOWCTB BELIECTB OT MX COCTaBa U
CTpOEHUS;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHUE, (HU3MUECKHE W
XMMHMUYECKHE CBOMCTBA TUIIMYHBIX NPEACTABUTENEH Pa3INYHBIX KJIACCOB OPraHUYECKUX BELIECTB!
QJIKAaHOB, LUKJIOAJKAaHOB, AJKEHOB, AJKaJMEHOB, AJKUHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB,
CIUPTOB, AlbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KHUPOB,
HUTPOCOCINHEHUH M aMHHOB, aMHHOKHCIIOT, OCTTKOB, YIIIEBOJIOB (MOHO-, M- U TIOJIHCAXapH 0B ),
WUTIOCTPUPOBATh TEHETHYECKYI0 CBS3b MEXKIy HHMH YPaBHEHUSMH COOTBETCTBYIOIINX
XUMUYECKUX PEAKIMH C UCTIOIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHUPOBAHHOCTh  YMEHHS MOATBEPXKIaTh Ha KOHKPETHBIX MpPHUMEpax XapakTep
3aBUCHUMOCTH PEAKLMOHHOW CHOCOOHOCTH OPraHMYECKUX COEAMHEHWH OT KpaTHOCTUM M THIA
KOBAJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BJIMSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJax;

c(OPMUPOBAHHOCTh YMEHMSI XapaKTepHU30BaTb HCTOUYHUKU YIJIEBOJOPOJHOTO  ChIPbS
(HedTb, MpPUPOHBIA Ta3, Yrojb), CIOCOOBI €ro NepepaboTKU W MPaKTHYEeCKoe NPUMEHEHHE
MIPOJIYKTOB MEepepadOoTKH;

c(OpPMUPOBAHHOCTH BJIAJICHUSI CHCTEMOM 3HAaHMH O €eCTECTBEHHO-HAY4YHBIX METOAax
MO3HAHUSI — HAONIOIEHUHU, W3MEPEHUHU, MOJEIUPOBAHUY, OKCIEPUMEHTE (peaJlbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSTh 3TH 3HAHUS;

chOpPMUPOBAHHOCTh ~ YMEHMSI  NPUMEHSATh OCHOBHBIE  OIEpalMi  MBICIUTEIBHON
NEeSITeNbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEeMaTH3alUio, BBISBIICHUE
MIPUYMHHO-CIIICTBEHHBIX CBSI3€H — /ISl H3y4YEHUS CBOMCTB BEIIECTB U XUMUYECKUAX PEAKIIHA;

C(OPMHUPOBAHHOCTh YMEHUI1: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUN C TIOHATHSIMH H
NPECTABICHUAMU JPYTHX €CTECTBEHHO-HAay4YHbIX NPEIMETOB JuId 0ojiee OCO3HAHHOTO
MIOHMMaHUs CYIIHOCTH MaTEpUaJIbHOTO €IMHCTBA MMpA, UCHOJIb30BATh CUCTEMHBIEC 3HAHUS IO
OpPraHM4ecKON XUMMHU AJIs1 OOBACHEHMS U MPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOAY;

C(OPMHPOBAHHOCTb YMEHHUM: IPOBOJUTH pPAcy€Thl IO XUMHYECKUM QopMmyaam U
YPaBHEHMSIM XUMHUYECKUX PEaKIU C HCIOJb30BaHHMEM (PU3MUECKUX BEIUYUH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPHU3YIOUIUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI:
pacu€Thl 10 HAXOXKJICHUIO XMMHUUYECKOH (OpMyIbl BELIECTBA 10 M3BECTHBIM MAaCCOBBIM JOJISIM
XUMUYECKUX JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BELECTB;

C(OPMHUPOBAHHOCTb YMEHM: MPOTHO3UPOBATh, aHAIU3UPOBATh U OLEHUBATH C MO3MLIUN
9KOJIOTUYECKON 0€30IaCHOCTH MOCIEACTBUSA OBITOBOM M IPOM3BOJCTBEHHOH JAEATEIBHOCTH
YeJ0BeKa, CBS3aHHOM € IepepabOTKOM BEIECTB, MHCIOJb30BATh MOJyYCHHbIE 3HAHMS JUIS
IPUHATHUS TPAMOTHBIX PEIIeHUI Mpo0ieM B CUTYaLUIX, CBI3aHHBIX C XUMHEH;

C(OPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSATENbHO IUIAHUPOBATh M MPOBOIAUTH XMMHUYECKUN
HKCIEPUMEHT (IIOJTy4YE€HHE U U3y4yeHHE CBOMCTB OPraHUYECKUX BEILECTB, KAUECTBEHHbIE PEAKLIUU
YIJIEBOJAOPOJOB PA3IMYHBIX KJIACCOB UM  KHUCIIOPOJICOJACPXKALIMX OPraHUYECKUX BEIIECTB,
peleHre HKCIEPUMEHTANbHbIX 33/Jad [0 PACHO3HABAHMUIO OPraHUYECKUX BELIECTB) C
coOuoileHueM TMpaBuil  Oe30macHOro  oOpallleHHs C  BeUlecTBaMH U JIaOOPaTOPHBIM
oOopynoBanuemM, (opMyIMpoBaTh IIefIb MCCIEJOBAHUS, IMPEJCTABIATh B PA3NIUYHON (opme
pe3ybTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OLICHUBAThH UX JIOCTOBEPHOCTB;

Cc(OPMHUPOBAHHOCTb YMEHHIA:

coOuroaTh IMpaBUia SKOJOTUYECKH 1€J1ecO00pa3sHOro MOBEAEHUS B ObITY U TPYAOBOH
JESITEIBHOCTH B ILEJIAX COXPAHEHHWS CBOErO 3I0pOBbs, OKPY)KAIOIIEH HPHUPOJHON cpelnpl U
JOCTH)KEHUS €€ YCTOWYMBOTO Pa3BUTHS;

0CO3HAaBaTh OMACHOCTh TOKCHUYECKOTO JEWCTBUS Ha >KHUBbIE OPraHU3MbI ONpPEIEIEHHbBIX
OpraHMYecKUX BEIIECTB, MOHUMas cMbIca nokaszatens [1K;

aHAJM3UPOBaTh  I1€J€COO0Pa3HOCTh  NPUMEHEHWs  OPraHMYecKUX  BEIIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHUS PUCK-TI0JIB3a;
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c(OPMHUPOBAHHOCTh YMEHUU: OCYIIECTBIISATh IIEICHANPABICHHBI TIOMCK XUMUYECKOM
uH(pOpMalUK B Pa3IMYHBIX MCTOYHMKAX (HayyHas M y4eOHO-HAy4dHasl JUTEpaTypa, CpelCcTBa
MaccoBoil uH(popmanuu, WHTepHET W JApyrue), KPUTHYECKH aHAIU3UPOBATH XUMHYECKYIO
nH(popMaIHIo, IepepadaThiBaTh €€ U MCIOIh30BaTh B COOTBETCTBUH C TOCTABICHHON y4eOHOU
3a1a4uen.

11 KIIACC

IIpexMeTHble pe3ybTaThl O0CBOeHHMs Kypca «OO0masi ¥ HeOpraHm4veckKass XUMHSD)
OTPAXKAIOT:

c(hOpMUPOBAHHOCTH TIPEICTABIICHUI: O MAaTePUATLHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSX
Y TO3HABAE€MOCTH SIBIIGHUW TMPHUPOJIBI, O MECT€ M 3HAYCHUH XMMHHU B CHCTEME €CTECTBEHHBIX
HayK U €€ poJM B 00CCTIICUCHUH YCTOMYHMBOTO PAa3BUTHS, B PEIICHUH MPOOJIEM KOJIOTHUECKOM,
SHEPTreTUYECKOM M THUIIEBOM OE30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3AaHHUH HOBBIX
MaTepuasos, HOBBIX HCTOYHHUKOB SHEPTUH, B oOecrieueHn parMoHAIBHOTO
MIPUPOIOTIONIL30BaHUS, B (GOPMUPOBAHIH MUPOBO33PEHUS 1 OOIIEH KyJIbTYPhI YEJIOBEKA, a TAKKe
9KOJIOTUYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M MPUPOTHOM Cpelie;

BJIAJICHUE CUCTEMOW XUMHYECKHMX 3HAHUH, KOTOpass BKIIOYAET: OCHOBOIOJIAraroniue
TIOHSATUS — XUMHYECKUH DIIEMEHT, aTOM, PO aToMa, H30TOIIbI, JIEKTPOHHAsI 000JI0YKa aToMa, S-
, p-, d-aromHBIC OpOWTaNHM, OCHOBHOC W BO30YKAEHHOE COCTOSIHHS aTOMa, THOpHIH3aIlvs
aTOMHBIX OpOWTaJNeH, WOH, MOJIEKYJa, BaJEHTHOCTh, AJIEKTPOOTPHUIIATEIILHOCTh, CTEIEHBb
OKUCJICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpHUCTaJUIMYECKasg pEeIIETKa, XMMHUYECKash PEeakius, PacTBOpP, SJICKTPOJUTHI, HEIIEKTPOJIHUTHI,
AJEKTPOJIUTHYECKAs  JUCCOLMAIMsA, CTENEeHb JMCCOIMAlMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCITUTENh, BOCCTAHOBHUTEIb, TETUIOBON A(P(HEKT XUMUUYECKONU PEaKIUH, CKOPOCTh XUMUYECKON
peaknuy, XUMHUYECKOE€ paBHOBECHE;, TEOPUM U 3aKOHBI (TEOPHS DICKTPOIUTHYECCKOM
auccouuanuu, nepuonuueckuid 3akon JI.M. MenneneeBa, 3aKOH COXpPaHEHHMS MAacChl BEILIECTB,
3aKOH COXpAaHEHUsI M MpPEBpallCHUsS SHEPTUU MPU XUMUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JCHCTBYIOIIHMX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMUU,
MHPOBO33PEHUECKHE 3HAHMS, JISKAIIMEe B OCHOBE MOHUMAHHUS MPUYUHHOCTA M CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC NPEACTABICHHUS O CTPOCHUU BEIIECTBA HA AaTOMHOM,
WOHHO-MOJICKYJISIPHOM M HAJMOJICKYJISIPHOM YpPOBHAX; NPEICTABJICHUS O MEXaHU3Max
XUMHYECKUX peaKuuid, TEPMOJIMHAMUYECKUX
U KMHETUYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKaHUsA, O XMMUUYECKOM PAaBHOBECHH, PAaCTBOpax U
JHUCIIEPCHBIX CHCTeMax; (PaKTOJOTMYECKUe CBEICHHS O CBOMCTBaX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOIb30BAaHUHM BAKHEHUIITNX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOM
JEeSITEeNIbHOCTH YeJIOBEKa, OOUINX HAYYHBIX MPUHIIUIIAX XUMUYECKOTO IPOU3BOICTBA,

c(hOpMUPOBAHHOCTH YMEHUU: BBISBISTh XapaKTepHbIE MpU3HAKHU
MOHSATUMN, YCTAHABJIMBATh UX B3aMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIME IOHATUA IPHU
ONMCAaHUU HEOPraHUYECKUX BEIIECTB U X MPEBPAICHUN;

c(hOpPMUPOBAHHOCTh YMEHHUS MCIIONH30BaTh XUMHUYECKYIO CHUMBOJHKY JJS COCTAaBJICHUS
dbopMyn BeIIeCTB M YpaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHalibHBIE Ha3BaHUS OTAETBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OIPENIESITh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COCJMHEHUSIX, BUJI XMMHUYECKOM CBSI3M (KOBAJEHTHAsl, UOHHAs, METajuIM4ecKas,
BOJIOPOJTHAS ), TUT KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

chOpPMUPOBAHHOCTh YMEHUS OOBSACHATH 3aBHCUMOCTH CBOMCTB BEIIECTB OT BHJA
XUMHYECKON CBS3M U TUMA KPUCTAIMYECKOW pEIméTKr, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIMA
MEXaHU3MBbI 00pa30BaHUsI KOBAJICHTHOW CBSI3H;
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c(OPMHUPOBAHHOCTh YMEHHHU: KIaCCU(DUIIUPOBATh: HEOPraHMYECKUE BEIIECTBA I0 UX
COCTaBY, XUMUYECKUE PEAKIMHU [0 Pa3IUYHBIM INPU3HAKAM (YUCILy U COCTaBYy pearupyrouux
BEIIECTB, TEIJIOBOMY J3((deKTy peakiuu, H3MEHEHUIO CTENEHEeH OKHCIIEHUS DSJEMEHTOB,
00paTUMOCTH, Y4YaCTHUIO KaTajau3aropa W JpPYrue); CaMOCTOSTEIbHO BBIOMPATh OCHOBAHUS H
KPUTEPHH [UIs KJIacCU(UKAIINHN U3Y9aeMbIX BEIIECTB U XUMUYECKUX PEAKIINN;

C(OPMHUPOBAHHOCTh ~ YMEHHS PAcKphIBaTh  CMBICT  IEpHOAWYEecKoro  3akoHa [
W. MenpneneeBa W JEMOHCTPUPOBATH €r0 CHCTEMATH3HPYIOUIYI0, OOBSICHUTEIBHYIO U
IIPOrHOCTUYECKYIO (PYyHKUINU;

c(OPMHUPOBAHHOCTh YMEHHI: XapaKTEPU30BATh JIEKTPOHHOE CTPOECHHE aTOMOB M MOHOB
XMUMHMUYECKUX  DJIEMEHTOB  IEpBOro—4eTBEPTOro  mnepuojoB  llepuonmueckoil  cucTemsl
JL.1. MenpaeneeBa, HCHONB3ysl TMOHATUS <«OHEPreTUYECKHE YPOBHHM», <«OHEPreTUYECKUE
MOJYPOBHMY», «S-, P-, 0-aTOMHBIE OpOWTAIN», «OCHOBHOE W BO30YKIEHHOE DHEPreTUYECKHUEC
COCTOSIHUSI aTOMa»; OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U
UX coeauHeHuM no mnepuojam u rpymnnam Ilepmommyeckoit cucremsl [l M. Menneneesa,
BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh  YMEHHUU: XapakTepu30BaTh (OMHUCHIBaTh) OOIIHME XUMHUYECKUE
CBOMCTBa BEIIECTB PA3IUYHBIX KJIACCOB, MOJATBEPKIAaTh CYIIECTBOBAHNE T'€HETUYECKOW CBS3U
MeX 1y HEOPTraHUYECKMMU BEIIECTBAMU C MIOMOIIbIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaKkumii;

c(OpPMUPOBAHHOCTh YMEHHUS PAaCKPBIBATH CYIIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuil MoCpeaCTBOM COCTaBJIEHHS JIEKTPOHHOro OanaHca 3THUX PEaKIHil; peakiuii HOHHOTO
oOMeHa MyTéM COCTaBJIEHUS MX IMOJHBIX M COKpAIIEHHBIX HOHHBIX YpPaBHEHMI; peaKIHii
TUAPOJIN3A; PEaKIUil KoMIiekcooOpa3oBaHusa (Ha TNpUMEpe THUIPOKCOKOMIUIEKCOB LUHKA H
ATIOMUHHS);

C(POPMHPOBAHHOCTb yYMEHHS OOBSCHATh 3aKOHOMEPHOCTH IPOTEKAaHUS XUMHUYECKUX
peakuui ¢ y4€TOM HMX DHEPreTHYECKHX XapaKTEPUCTHUK, XapaKTep H3MEHEHMs CKOPOCTH
XMMUYECKON PEAKIMU B 3aBUCHUMOCTU OT PA3IMUYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMELICHUs
XUMHUYECKOTO PAaBHOBECHSI O] BIUSHUEM BHEIIHUX Bo3aercTBriA (puHIiui Jle [larense);

C(OPMHPOBAHHOCTb YMEHHSI XapaKTE€PU30BATh XUMUYECKHUE PEAKIIMH, JIEXKAIHE B OCHOBE
IPOMBIIIICHHOTO MOJY4€HHUs CEpHOM KHCIOThl, aMMHuaka, OOIIHMe Hay4yHble HPUHIUIIBI
XUMUYECKHUX IPOU3BOJICTB; I€J1€CO00OPA3sHOCTh INPUMEHEHUS HEOPraHMYECKUX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

Cc(OPMHPOBAHHOCTD BJIAJICHUS CUCTEMOM 3HAHUI O METO/aX HAYYHOrO IO3HAHUS SBICHUMN
OpUpOabl  — HAONIOJCHHE, W3MEpPEHHE, MOJEIMPOBAHUE, JSKCIEPUMEHT (peajbHbli U
MBICJICHHBIH), HCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHHS IPHUMEHSTb 3T 3HAHUS IpH
HKCIEPUMEHTAIBHOM HCCJIEI0OBAaHMM BELIECTB M JJIs OOBSCHEHUS XUMHYECKHX SBJICHMI,
HUMEIOIUX MECTO B IIPUPOJE, IPAKTUUECKON AEATEIbHOCTH YEJIOBEKA U B [IOBCEJHEBHOMN )KU3HU;

Cc(OPMHUPOBAHHOCTb YMEHMSI BBIABIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUHN C NOHATHAMH U
NPEJCTAaBICHUAMU JPYTHX €CTECTBEHHO-HAay4YHbIX HpPEIMETOB Juid 0ojiee OCO3HAHHOTO
[IOHMMAaHMs MAaTEPUAJIBHOTO €IMHCTBA MUPA;

Cc(OPMHUPOBAHHOCTb YMEHUS IPOBOJIUTH PACU€Thl: C UCHOJIb30BAHUEM MOHATHUH «MaccoBas
JI0JIs1 BEIIECTBA B PACTBOPE» M «MOJISIpHAsi KOHIIEHTPALIM»; MacChl BeLIeCTBAa WM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OJJHOTO U3 YUACTBYIOUIUX B PEAKLIUU
BEIIECTB; TEIUIOBOro APdeKTa peakuu; 3Ha4YeHNs1 BOJOPOTHOTO MOKa3aTelNsi paCTBOPOB KHCIOT
U IIejo4Yeld ¢ M3BECTHOH CTeNeHblo JUccolManuu; macchl (00bEMa, KOJIMYECTBA BEILECTBA)
IIPOJIyKTa pEaKLUH, €CJIM OJHO M3 UCXOJHBIX BELIECTB AAHO B BUJE PAacTBOPA C ONpPEACIEHHON
MaccoBO#l Joyell pacTBOPEHHOIO BELIECTBA WM JIaHO B M30BITKE (MMeEET MPHUMECH); J0JIU
BBIX0/1a MPOJIyKTa PEAKIUHU; 00bEMHBIX OTHOIICHHUI ra3os;

C(OPMHUPOBAHHOCTh YMEHHUI: CaMOCTOATENBHO IUIAHUPOBATH U MPOBOJAUTH XUMHUYECKUH
HKCIEPUMEHT (IIPOBEACHUE PEAKIIUN HOHHOTO OOMEHa, MOITBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHMYECKUX BEIECTB, ONPEIEIECHUE CPEIBI PACTBOPOB BEUIECTB C IOMOIIBbIO HHIUKATOPOB,
U3yYeHHE BIUSHHUS pa3IM4YHbIX (AKTOPOB HAa CKOPOCTh XHMHYECKON peakiuH, pelieHHue
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SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TemaM «Metamiey u «Hemeramnsl») ¢ coOI0eHuEeM MPaBHIl
6e30macHOTO OOpaleHus C BEIEeCTBaMU U J1a0OpaTOPHBIM 00OpyHAOBaHUEM, (OPMYIUPOBATH
[eNb HUCCIENOBAaHMSA, TPEACTABIATh B pa3IMYHON (QopMe pe3ynbTaTbl OSKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHUH: COOIIOaTh MpaBUIIA MOJB30BAHUS XUMHUYECKOH MOCYHoN U
nabopaTOpHBIM 000pYyAOBaHUEM, OOpAIlEeHUs] C BEIIECTBAMUA B COOTBETCTBHU C MHCTPYKIHSMH
[0 BBINOJHEHHIO Ja0OPATOPHBIX XUMHYECKUX OIBITOB, SKOJOIMYECKU LIeJIeCO00pa3HOro
MOBEACHUS B OBITY M TPYIOBOH JAEATEIBHOCTH B LENSIX COXPAHEHUS CBOErO 3/I0POBBS,
OKpYXKarolen IIPUPOIHON cpensl u JIOCTUKEHHUS eé YCTOMYHBOTO
pa3BUTHS, OCO3HABATH OMACHOCTh ~ TOKCMYECKOTO  JEWCTBMSI  Ha  JKUBBIE  OpPraHU3MBI
ONpEAEIEHHBIX HEOPraHUYECKUX BEIECTB, TOHMMAs cMmbIc nokazarens [1/1K;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYILECTBIIATH IICJICHANPABICHHBIA TMOUCK XUMUYECKOU
nH(popMallMyd B pa3iMyYHBIX MCTOYHMKAX (HayyHas M ydeOHO-Hay4yHasl JUTepaTypa, CpelCcTBa
MaccoBoil uHpopmanuu, WHTEepHET M Jpyrue), KpUTUYECKH aHaJIU3UPOBATH XMMHYECKYIO
nHopMmaiuio, rnepepadaTbiBaTh €€ W MCIOJIB30BaTh B COOTBETCTBHH C TOCTABJIICHHOW Y4eOHOM
3a/1a4uen.
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IV. TemaTn4yeckoe JIaHUpPOBaHHE

10 kaace
Ne Tema KoanuyecTBo OueHoYHbIE 20P/LHOP
n/n aKajeMHYecKHX | Mpoueaypbl
4acoB,
OTBOJAMMBIX HA
OCBOEHHE TeMbI
Paspnen 1. Teopernyeckue 0CHOBbI OPraHMYeCKON XMMHH
[Ipeamer opranndeckoit XuMuu. Teopusi CTpPOEHUST OPTaHUYECKHUX 8 bubnuoreka [IOK
coequnenuii A. M. bytieposa https://m.edsoo.ru/d69df650
Paspnen 2. YrieBogopoabl
[IpenenpHbIE YIIIEBOAOPOIbI — alKaHBI, [IMKJIOATKAHbI 5 bu6mmoreka [IOK
https://m.edso0.ru/d69df650
HemnpenenbHabie yrieBoa0opoabl: alKEeHbI, ATKAANCHBI, aTKHHBI 14 bu6mmoreka [JOK
https://m.edsoo0.ru/d69df650
ApomaTHu4ecKue yrieBoa0pO bl (apeHbI) 8 bubmuorexa [JOK
https://m.edsoo.ru/d69df650
[IpupoHBIE UICTOYHUKH YTIIEBOIOPOJIOB M MX IIepepadoTKa 4 bubnmuorexa [JOK
https://m.edsoo.ru/d69df650
["anoreHnpou3BoHbBIE YTIEBOI0POIOB 4 bu6mmoreka [JOK
https://m.edsoo.ru/d69df650
Paznea 3. Kuciopoacoaepskanue oprann4eckne coeJuHeHUs
Cnuprel. ®enon 11 bubnunoreka [JOK
https://m.edsoo.ru/d69df650
KapOoHusbHbIle COeTMHEHMS: allbJeTUbl U KeTOHbI. KapOOHOBBIE KHCIOTHI. 21 bubnunoreka [JOK
Cnosxxnble 3¢upsL. JXKupsbl https://m.edsoo.ru/d69df650
VYrneBoanl 9 bu6mmoreka [JOK

https://m.edsoo.ru/d69df650

Pa3nes 4. AsoTconepskamue OpraHu4ecKue coeJHHeHHs

21



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

AMUHBI. AMUHOKHUCIIOTHI. benkn 12 bubmmoreka [{OK
https://m.edsoo.ru/d69df650

Paspgen 5. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS

BricoKOMOIEKYISIpHBIE COEMHEHUS 6 bubnuorexa [JOK
https://m.edsoo.ru/d69df650

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
11 kaacce
Ne Tema KoauuecTBO OuneHouHble I0P/11OP
n/n aKaJeMHU4YecKuX | Mpoueaypbl
4acoB,

OTBOAMMBbIX HA
OCBOCHHE TEMBI

Pasznesn 1. Teopernueckue 0CHOBbI XUMHH

Crpoenue atoma. [lepuoaunueckuii 3akoH u [lepuoauyeckas cucrema 9 bubnuoreka [JOK
XxuMHueckux 3aemeHToB JI. Y. Menpaeneesa https://m.edsoo.ru/2dd57f24
Ctpoenue BemiectBa. MHOTOOOpasue BEIIECTB 11 bu6mmoreka [JOK
https://m.edsoo.ru/2dd57f24
XHUMHYECKUE PEAKITUN 19 bubnnoreka [JOK

https://m.edsoo.ru/2dd57f24

Pa3nea 2. Heopranuveckasi Xumust

Hemetannsr 31 bu6mmoreka [JOK
https://m.edsoo.ru/2dd57f24
Metanis 23 bu6nmoreka [JOK
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

| https://m.edsoo.ru/2dd57f24

Pa3gen 3. Xumus u ;Ku3Hb

Mertoapl ITO3HAHUSI B XUMUU. XUMUSA U )KU3Hb

bubmmoreka [{OK

https://m.edsoo.ru/2dd57124

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

23



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

