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PaGouas mporpaMma JMCIMILIAHBI paspaboTana Ha OCHoBe TpeboBaHuil DesepanbHOro
TOCYIapCTBEHHOTO oOpasoBatenbHoro cranpapra (mamee — ®I'OC) cpemmero ob1ero
obpazosanus, ®I'OC CITO npuka3z Ne 437 ot 24 uioHs 2024 1. nio cnenuansHoctu 40.02.04
«OpucnpyIeHIHsA», € YYETOM COJEpXKAHMSI MPOrpamMMBbl JIHUCLMIUIMHBI «XnMnsgy s
peaNm3aluu  OCHOBHOM o6pasopatenbHoi nporpavmbl CIIO Ha 6ase OCHOBHOIO oburero
00pa3oBanus ¢ NOMyYEHHEM CPEeTHEro 001Iero 0opasoBaHus.

Opzanuzayus-pazpabomuux: Ounmman QenepasbHOro rocyAapCcTBEHHOIO OIOHKETHOTO
00pa30BaTENBHOTO YUPEX/ICHHE BHICIIEro o6OpasoBaHus «JlarecTaHckui TroCynapCTBCHHBIN
YHHBEpPCHTET» B I. Xacapiopre (Owmman JI'Y B r. Xacasropre)

Pazpabomuuxu:

Axmarosa P.A., npenonaBatens kadenpbl ryMaHHTapHBIX X €CTBECTBEHHOHAYYHBIX AWCIMILIMH
dunmmana JI1'Y B r. Xacasropre

[Ipencenarens /.,Ea3aKOB

Paboyas mporpamMma IHCHUIUIMHBI PacCMOTPEHA M PEKOMEHJOBaHA K YTBEPXKICHHIO Ha
3acemagmy IILIK TyMaHMTapHBIX M €CTECTBEHHOHAy4YHBIX aucHuILMH Gummana JI'Y B T.

Xacasropte mpoTokoa Ne 7 ot « 27» 03 2025 ropa.

Ha 3acenanuu yaeOHO-MeToAMYecKOi komuccuu dunnana JII'Y B r. Xacasropre

nportokoi Ne 7 ot «27» __ 03 2025rona.

[Tpencenarens _@ Hanaes J1.X.
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1. HOACHUTEJIBHASA 3AIIUCKA.

1.1. Ob6aacTh NpUMEHEHHUS MPOrPaMMbl Y4eOHOM M CIHIIIHMHbI
Ob6meoOpazoBaTenbHas yuyeOHasi AUCHUIUIMHA «XHMHMSA» HU3ydaercs B (puinane

JAI'Y B r.XacaBiopTe pealu3yromero o0pa3oBaTeIbHYI0 MNpOrpaMMy CpEeIHEro
oOmero oOpa3oBaHMsl B TMpejenax OCBOCHHS OCHOBHOM mpodeccroHambHOM
obpazoBarensHoil nporpammbl CITO (OINIOIT CIIO) na 6a3e OCHOBHOTO OOIIIETO
o0pa3oBaHMsi TpU TOJATOTOBKE CHEIMAIMCTOB CpeaHero 3BeHa. [Iporpamma
pa3paborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero ooOmero obOpa3oBaHHI,
NPEABSABIAEMBIX K CTPYKTYpE, COJIEPXKAHUIO U pe3ysbTaTaM OCBOEHUS yueOHOMU
muciunianiael - «Xumusa», OI'OC  CIIO mno cnemuanbHocTtH  40.02.04
«lOpucnpyaeHuus», B COOTBETCTBHH ¢ PexomMeHAalMsaMu 110 OpraHU3aIluu
MOJIyYeHHUs]  CpellHero  oOmiero  oOpa3oBaHus B MpeJenax  OCBOCHHS
00pa3oBaTeNbHBIX MPOTPAMM CPETHETO NMPOPECCHOHAIBHOTO 00pa3oBaHus Ha Oase
OCHOBHOT'O 00IIero o0pa3oBaHHWsA, a TaK)Ke C YUYETOM COJEp)KaHHS MPUMEPHOMN
mporpaMmbl  00IIe00pa30BaTEILHON YUECOHOW JUCHHUIUIMHBI «XHMHUD», IS
peanm3aiuu OCHOBHOU mpodeccroHanbHo obpazoBarenbHOl mporpamMmbl CITO Ha
0a3e OCHOBHOrO 0O0mIero oOpa3oBaHUsi C TOJYYEHHUEM CpeaHero oOIlero
00pa3oBaHUs.

2. OBIIAS XAPAKTEPUCTHUKA YYEBHOM JUCHUIIJIUHBI «XUMUSA»

OT60p comepxkaHus MTPOBOJIUIICS HA OCHOBE CIICTYIOITUX BEIYIITUX HJICH:
- MaTepHalbHOE €IMHCTBO BELIECTB MPUPOJIbI U UX T€HETHUECKAs CBA3b;

- NPUYUHHO-CIEACTBEHHBIE CBSI3M MEXIYy COCTaBOM, CTPOCHUEM, CBOWCTBAMM U TNPUMEHEHUEM
BEIECTB;

- II03HAaBAEMOCTb MHUpA U 3aKOHOMEPHOCTEN XUMUUYECKUX IIPOLIECCOB;

- Oo0BACHAIONIA M NPOTHO3UPYIOIAS pOJb TEOPETUYECKMX 3HAHUN U1 (PAKTOIOTMYECKOTro
MaTepHaa;

- KOHKpPETHOE€ XUMHYECKOE COCJMHEHHE IIpe/ACTaBiIsieT co0Oil 3BEHO B HENPEPHIBHOW IenH
IIPEBPAICHUH BELIECTB, OHO y4aCTBYET B KPYTOBOPOTE XUMHUUECKHUX BEIIECTB U B XUMUUECKOU IBOJIIOLINH;

- 3aKOHBI MPHUPOJAbI OOBEKTHBHBI W II03HABAEMbI; 3HAHME 3aKOHOB XHMHMH Jae€T BO3MOXKHOCTb
YIPaBJIATH NPEBPALICHUSIMHU BEIIECTB, HAXOAUThH IKOJOTHUECKH 0e30MacHble CIOCOOBI MPOU3BO/ICTBA BEILIECTB
Y MaTepHUaJIOB M OXPaHbl OKPYKAOIIEH Cpebl OT XUMHUYECKOTO 3arpsI3HEHNS;

- HayKa M NpaKTHKa B3aUMOCBS3aHbI: TpeOOBAaHMS MPAKTUKU — JIBUKYIIAs CHJIa PAa3BUTHUS HAYKH,
yCHeXU MPAKTUKU 00YCIIOBIIEHBI TIOCTUKEHUSIMU HAYKH;

- Ppa3BUTHE XMMHYECKOM HAyKU U XMMHU3aLlMs HAPOJHOIO XO35AMCTBA CIy’KaT UHTEPECAM UYEIOBEKA U
oOmiecTBa B LIEJIOM, UMEIOT T'YMaHUCTHUECKHUM XapakTep U MPU3BAaHbI CIOCOOCTBOBAThH PEIICHHUIO II100aIbHbIX
pobJIeM YelloBeuecTBa.

[Ipu cTpyKTypHpOBaHUM CcOAEpkKaHUS yUeOHOM MUCIMIUIMHBI YUYUThIBAJaCh OOBEKTUBHAS PEATLHOCTD
— HeOOIbIIONH 00bEM YaCOB, OTIYIICHHBIX HA U3yUYe€HHE XUMUH, U CTPEMJICHHE MaKCUMaJIbHO COOTBETCTBOBATh
uaesMm pasBuBatoliero odydenusa. [loatomy Teopernyeckne BONPOCHI MAKCHUMAaJIbHO CMEILEHbI K Hadaiy
M3yYEHUs] TUCLUIUIMHBI C T€M, YTOOBl MOCIEAYIOUMHA (PaKTUUECKUH MaTepuan paccMaTpUBAJICS HA OCHOBE
W3YYEHHBIX TEOPHI.

Peanuzanus 1eyKTUBHOTO MOJAXOAA K U3YYEHUIO XUMHH CIIOCOOCTBYET Pa3BUTUIO TAKUX JOIMYECKHX
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onepaluil MBbIIIJIEHNUS, KaK aHaJU3 U CHHTE3, O0O0IIeHHEe W KOHKpETH3allMs, CPaBHEHHE M aHaJoTrus,
cucTeMaTH3alus U KiacCupuKanus u JIp.

Crnenuduka u3ydeHHs XUMHMU IIPU OBJIAJCHUU MPO(MECCUSIMU U CHELMAIbHOCTSIMH TEXHHYECKOIO
npodwis OTpaKeHa W pealn3yercs NpU HHIUBUAYAJIBHOW CaMOCTOSTENbHONW paboTe 00ydarommxcs
(manmucanue pedepaToB, MOATOTOBKA COOOIIEHUN, 3aIIUTa TPOCKTORB), B TIpOIIecce y4eOHOH ACSTEIHbHOCTH MO/
PYKOBOJICTBOM IIperojiaBaTelisi (BBIIOJHEHUE XHMHUYECKOTO JKCIEpUMEHTa — JabOpaTOPHBIX OINBITOB U
IIPAKTUYECKUX paboT, pellieHHe NPaKTUKOOPHUEHTUPOBAHHBIX PACUETHBIX 3a/1a4 U T.[1.).

B nmporpamme TeopeTndeckue CBEACHUS JOMOIHAIOTCS AEMOHCTPALUAME, Ta00PATOPHBIMH ONBITAMU U
MIPaKTUYECKUMH paboTamH.

[Tpu U3yyeHUH XUMHUH 3HAYUTEIBHOE MECTO OTBOAMTCS XUMHUYECKOMY dKCHEpuMeHTy. OH OTKphIBaeT
BO3MOYKHOCTh ()OPMHUPOBATH Y 00YUYAIOMIMXCSI CIICMAIBHBIC MTPEIMETHBIE YMEHHs paboTaTh C BEIIECTBAMH,
BBINOJIHATH MPOCTHIE XUMUYECKHUE OMBITHI, YUYUT 0€30IaCHOMY M JKOJIOTUYECKH TPAaMOTHOMY OOpPAIEHHIO C
BEIIECTBAMH, MaTepHaIaMH U TIPOIIECCaMH B OBITY U Ha IPOM3BOJICTBE.

[Iporpamma coOJEpXHUT TeMaTUKy pedepaTroB JUIsl OpraHU3alMU CAMOCTOSTENBHON JAEATeNbHOCTH
00ydYaromuxcs, OBJANEBAIONIMX MPOMECCHsIMH TEXHHYECKOTO W ECTECTBEHHOHAYYHOTo Tpodwmiei B
yupexaenusx CIIO.

B nmpomecce w3yueHus XuMuM BaXHO (popmMupoBaTh HHGOPMAIMOHHYID KOMIIETEHTHOCTh
oOyuatomuxcsi. [loaToMy mpu opraHu3aIiui CaMOCTOSTENBHON paboThl HEOOXOAUMO aKIIEHTUPOBATh BHUMAaHHE
oOydJaronuxcsi Ha MOMCKe MHPOpPMalMM B CPEACTBaX Macc-menua, MHTepHeTe, B y4eOHOW W CHeruaabHON
JUTEpaType C COOTBETCTBYIOIINUM O()OPMIICHHEM U MIPECTABICHUEM PE3yJIbTaTOB.

[IporpamMma MOKET MCHOJB30BAaTHCS APYTUMHU OOpa30BaTENbHBIMHU YUPEXKICHUSMHU, PeaIu3yrOlIUMU
00pa3oBaTeNbHyI0 MPOTpaMMy CpeiHero (TI0JHOTr0) 00IIero 0Opa3oBaHusl.

Nzyuenune ob61eodbpazoBaTeIbHON y4eOHON NTUCIIMIUIMHBI «XUMUSD 3aBEPIIACTCS MOABEACHIEM UTOTOB
B (opme nuddepeHIUPOBAHHOTO 3a4eTa B paMKax MPOMEKYTOYHOW aTTeCTalliu CTYACHTOB B MpOIECCEe
ocoeHust ocHoBHOU OIIOII CIIO ¢ nonyuenuem cpennero obmero oopazosanus (IITIKPC, ITIICC3).

3. MECTO YUYEBHOM JUCHHUILIMHBI B YYEGHOM ILJIAHE

VYyeOHast TuCHUIUIMHA « XUMUS SIBISIETCS YYEOHBIM IIPEIMETOM U3 00s13aTEIbHOM MpeIMEeTHOM
obnactu «Ecmecmeosnanuey ®PI'OC cpeanero o0miero o0pa3oBaHusl.

VYyebHas nucuMiuinHa «XUMUsS» U3ydaeTcss B 00IIeo0pa3oBaTebHOM ITUKIIE YU4eOHOTO TUIaHa
OIIOIT CIIO na 0a3e OCHOBHOIO OOILIEro OOpa3oBaHMs C IMOJYYEHHUEM CpEAHEro OoOIIero
obpazosanus (IITICC3)

B yueOnom mmane yueOnas gucmmmmmHa COO  01.06. «Xumus» OTHOCHUTCS K
0011e00pa3oBaTeNbHBIM YYEOHBIM AUCIUITHHAM, JOPMUPYEMBIX U3 00S3aTEIBHBIX MPEAMETHBIX
obnacreit ®I'OC cpennero obmiero oopazoBanus mis crnenuaibHocTH CITO coOTBETCTBYIOMIETO
npod st mpodheccuoHaTLHOTO 00pa30BaHMS.

4. PE3YJbTATHI OCBOEHUSA YYEFHOU JUCHUNJIAHBI

MnaHupyeMble pe3ynbTaTbl OCBOEHUSA MPOrpaMMbl MO XMMUM Ha YPOBHE cpeaHero ob6uiero
ob6pa3oBaHus.

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJbTaTaM OCBOCHHS OOYYArONIUMHUCS IMPOTPaMM
cpeaHero ooOmero oOpa3oBaHUs (JIMYHOCTHBIM, MeETamlpeAMETHbIM U IpeaMeTHbM). HayuHo-
METOJINYECKON OCHOBOMW UIsl pa3paOOTKH IJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHUSI IMPOrpaMM CPEIHEro
o011ero o0pazoBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

B cooTBeTCTBUU C CHCTEMHO-ACSTEIHHOCTHBIM TOJXO0JIOM B CTPYKTYpPE JIMUHOCTHBIX PE3YyJIbTaTOB
OoCBOCHMS mpenMera "Xumusa' Ha ypoBHE cpeaHero oOmero oOpa3oBaHUS BBIICICHBI CIICTYIONTHE
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COCTaBJIAIOIIMC:

OCO3HAaHHUC O6y‘laIOH_II/IMI/ICSI pOCCHﬁCKOﬁ FpaH(HaHCKOﬁ HACHTUYHOCTH - TOTOBHOCTHU K CaMOPa3BUTHIO,
CaMOCTOATCIIBHOCTU U CaMOOITPCACIICHUIO,

HaJIn4uc MOTHBAIIUH K O6y‘IeHI/IIO;

HCJICHAIIPABJICHHOC PA3BUTHC BHYTPCHHUX y6€)KIL€HPII>'I JJMYHOCTHU Ha OCHOBE KIIKOUCBBIX I.[CHHOCTGI‘;I )41
HMCTOPUYCCKUX TPAIUIUN 0a30BOI HAYKU XHUMHUH;

TOTOBHOCTh M CIIOCOOHOCTH o6yqa10m1/1xc;1 PYKOBOJACTBOBATHCS B CBOEM ACATCIIBHOCTH ICHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMHU, IPUCYIIUMHA IIGJ'IOCTHOﬁ CHCTEMEC XUMHYCCKOT'O O6pa30BaHI/I$I;

HaJIMYHUC IIPAaBOCO3HAHHA 9KOJIOTHYECKON KYJIbTYpbl H CIIOCOOHOCTH CTaBHUTH oejin " CTPOUTH
KU3HCHHBIC ITJIaHBI.

JIndHOCTHBIE pE3yJbTaThl OCBOCHMS mpeamera "Xumus" AOCTUTalOTCs B €AMHCTBE Y4eOHOU U
BOCIIUTATEIbHOMN IEATEIILHOCTH B COOTBETCTBUM ¢ TYMaHUCTHYECKUMHU, COLIUOKYJIbTYPHBIMU, TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTAMU U HJeallaMUd POCCHUICKOr0 TpakJaHCKOTO OOIIecTBa, MPUHSATHIMU B
o0IIecTBE HOpPMaMH M IpaBUJIAaMH IOBEIEHHs, CHOCOOCTBYIOIIMMH IPOLECCaM CaMOIO3HAHUS,
CcaMOpa3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUSI TIMYHOCTH 00YYarOIINXCS.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS Mpeamera "Xumuss" oTpaxarT cHOPMUPOBAHHOCTH OMbBITA
MMO3HABATEIFHON M IPAKTHYECKOH JISATEIIBHOCTH 00YJAFOIIUXCS 110 peaTH3aIH IPUHSITHIX B 00IIECTBE
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpax1aHCKOro BOCIIMTAHHUSA:

OCO3HaHUsl 00YyYaroIIMMHCS CBOMX KOHCTUTYLIHOHHBIX IPaB U O00S3aHHOCTEH, YBa)K€HUS K 3aKOHY U
IIPABOTIOPSIKY;

MMpEACTABJICHHUA O COUAJIBHBIX HOpMAaX U MpaBUjIaxX MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AEATEIBbHOCTU MPHU CO3JAHUHM y4E€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MO3HABATEIHHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTHUKY U apIYMEHTHI JPYTUX MIPU aHATIU3e
Pa3UYHbIX BUAOB YUEOHOH AEATEIbHOCTH;

2) NaTpUOTHYECKOIO BOCIIUTAHHUSA:
LIEHHOCTHOTO OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEMIO OTE€UECTBEHHOW XUMUH;

YBaKCHHU K ITPOLICCCY TBOPUYECCTBA B obiactu TCOPHUHU U TPAKTUICCKOT'O IPUMCHCHUS XUMUH, OCO3SHAHUA
TOro, 4YTO JOCTHXKCHHA HAYKHM €CTb pPE3YyJbTaT JIWTCIbHBIX Ha6J'IIO)IeHI/II\/’I, KPOIIOTJIIUBBIX
IKCIICPUMCHTAJIbHBIX ITOMCKOB, IOCTOAHHOI'O TPYyAa YUCHBIX U IIPAKTHKOB,

HHTECpCCa MW IO3HABATCIBHBIX MOTHBOB B IOJYYCHHU MU TIOCICAYIOIICM aHAJIM3C I/IHq)OpMaIII/II/I 0
MNEPCAOBLIX TOCTUKCHUAX COBpCMCHHOfI OTE€YECTBEHHOM XUMUHU,

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MTOBEICHHUSI;

CIIOCOOHOCTH OLOCHUBATDb CUTYyallU, CBA3aHHbIC C XUMHWUYCCKUMU SBJICHUSAMU, U IPUHUMATL OCO3HAHHBIC
peuicHus, OPpUCHTUPYSACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U HCHHOCTH,



TOTOBHOCTHU OLCHHUBATH CBOC IMOBCACHHUE M IMOCTYIIKH CBOUX TOBapI/IH_[eﬁ C MO3UIUH HPAaBCTBCHHBIX U
IMPaBOBLIX HOPM U OCO3HAHUC MOCIEACTBHUI ATUX MOCTYIIKOB;

4) hbopmupoBaHUS KYJIbTYpHI 310POBbS:

MOHUMAaHUS [EHHOCTEH 3J0pOBOro M 0e30macHOro odpasza >KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOIO
OTHOIICHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXHUECKOMY 3JI0POBBIO;

coOmroieHnst TIpaBuil 0€3011acCHOTO OOpalleHHs] ¢ BEIIECTBAMU B OBITY, TIOBCEAHEBHOM KHU3HU U B
TPYAOBOM AEATEIBHOCTH;

IMOHUMAaHHWA [CHHOCTU IMpaBUJI HWHAWBUAYAJIBHOTO W KOJIICKTUBHOI'O 0e301acHOTO IIOBCIACHHUSA B
CUTyalUsIX, YIPOKAOIIUX 3J0POBBIO U JKU3HHU Hmﬂeﬁ;

OCO3HAHUsI TIOCIEACTBHIA U HENPUATHS BPEAHBIX NMPUBBIUCK (YIIOTPEOJICHUS aJKOTOJISI, HAPKOTHUKOB,
KypeHus);

5) TpyAOBOTO BOCTIUTAHUS:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIbCKON AESITEIbHOCTH, OOIIECTBEHHO
TIOJIC3HOH, TBOPYECKOU U APYTUX BUAAX ACSATCIBHOCTH;

YCTaHOBKH Ha aKTHBHOC Y4YaCTHC B PCUHICHHUM IMPAKTUYCCKUX 3aaay COHHaHBHOfI HaIpaBJICHHOCTHU (B
paMKax CBOCTO KJjiacca, I_HKOJ'IBI);

HHTCpCCa K IMPAKTUYCCKOMY HU3YYCHUIO HpO(I)CCCI/II\/'I pas3sjindyHoro poaa, B TOM 4YHUCIIC Ha OCHOBC
MPUMCEHCHUA TPCIMETHBIX 3HAHUH 110 XHUMHUH,

YBaXCHHUS K TPYAY, JTHOAAM TpyJda U pe3yJibTaTaM pr,Z[OBOﬁ JCATCIIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHIYIbHON TPACKTOPUHU 00pa3oBanusl, Oy aymiei npodeccun
U peasn3alii cOOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K
XMMUH, UHTEPECOB U MOTPEeOHOCTEN 00IIECTBa;

6) PKOJIOTUYECKOTO BOCIIUTAHUS

IKOJIOTHYECKHU 1EJIeCO00pa3HOr0 OTHOIICHUS K MPHUPOJIC, KAK UCTOYHHUKY CYIIECTBOBAHUS KH3HH Ha
3emiie;

MIOHUMaHMsl TI100AJBHOI0 XapaKkTepa HKOJOTHMUECKUX MPOo0JieM, BIMSHUS SKOHOMHUYECKUX MPOLECCOB
Ha COCTOSIHME IPUPOJHON U COLIMAIBHON CPENbL;

OCO3HaHuA HCO6XOI[I/IMOCTI/I HCITIOJIBb30BaHUA )IOCTI/I)KGHI/Iﬁ XUMHU I pEHICHUSA  BOIIPOCOB
palluOHAJIBHOI'O MIPHUPOAOII0JIb30BAHUS,

AKTHUBHOT'O HEINpUATHA JACUCTBUHM, NPUHOCALIMX BPEA OKPYKAIOIIEW IPUPOAHOU Cpene, YMEHHs
IIPOTHO3UPOBATh HEOJArONpPUATHBIE SKOJIOIMYECKHE IOCIEACTBUS NPEANPUHUMAEMBbIX JEHCTBUHA U
MIpEeAO0TBpaIaTh UX;

HAJIMYUS PAa3BUTOTO KOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTHUECKON KYyJIbTYpBI, OIMBITA AEATEIbHOCTH
HKOJIOTUYECKON  HANpaBICHHOCTH, YMEHHUS pPYKOBOJICTBOBaTbCS HMMH B  IIO3HABATEJIbHOM,
KOMMYHUKAaTHBHOW W COLMAIBHON TPAaKTHKE, CIIOCOOHOCTH M YMEHHUS aKTHBHO IPOTHBOCTOSTH
uzaeosioruu xemohoouwu;

7) IEHHOCTH HAYYHOTO TTO3HAHMSL:



copMHpOBaHHOE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH W
OO0IIECTBEHHOH MPaKTHKH;

MOHMMAaHUS CTeUU(UKN XMMUU KaK HayKH, OCO3HaHUS €€ poiu B (OPMUPOBAHHUU PAIMOHAIBHOIO
HAYYHOT'O MBIIIUIEHUS], CO3/IaHUH 1IIOCTHOTO MPEICTaBIECHUS 00 OKpYXKAroIeM MUpPE KaK O €MHCTBE
MIPUPOJIBI M YEJIOBEKA, B TIO3HAHUM NMPUPOIHBIX 3aKOHOMEPHOCTEH M PELIEHUU MPoOJeM COXpaHEHUS
IIPUPOJHOTO PABHOBECHS;

yOeX/IEHHOCTH B 0CO00# 3HAUMMOCTH XUMHH JJI1 COBPEMEHHOW ITUBIIIM3AIIMH: B €€ TYMaHUCTHYECKON
HalpaBICHHOCTH U BAXKHOW POJM B CO3JAaHUU HOBOM 0a3bl MaTepuanbHOM KyJIbTYpbl, PELIEHUU
IJ1I00aJIBHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHSI YEIOBEUYECTBA - CHIPHEBOM, PHEPreTUUECKOM, MUIIEBON
U 9KOJIOTHYECKOH 0€30M1acHOCTH, B Pa3BUTHU MEIULMHBI, 00ECIIEUEHNHU YCIOBUM YCHEIHOro Tpya 1
HKOJIOTUYECKU KOM(OPTHOM KHU3HH KaXKIOTO WiIeHa OOIECTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: MOHWUMAHHUSI CYIIHOCTH METOJOB IO3HAHUA, WCMOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHMS ISl aHAIH3a U O0bICHEHUS
SIBJICHUI OKPY>KaIOIIEr0 MUPAa W MPOUCXOJAIINX B HEM M3MEHEHUH, YMEHHsI JielaTh 0OOCHOBAHHBIC
3aKJIFOUEHHUs] HA OCHOBE HAYYHBIX (JAKTOB M MMEIOIIUXCS TAHHBIX C IENBI0 MOJYYeHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBLHO UCIT0Ib30BaTh XUMUYECKHAE 3HAHUS JJI1 pCIICHUA HpO6J’I€M B pCAJIbHBIX
JKU3HCHHBIX CUTYyalUIX;

HHTEPECA K IMTO3HAHUIO U HCCJ'IGI[OB&TGJ'II)CKOﬁ JACATCIIBHOCTH,

TOTOBHOCTU M CIIOCOOHOCTH K HCIIPECPBIBHOMY O6pa30BaHI/IIO 151 CaMOO6pa3OBaHI/IIO, K aKTUBHOMY
IMOJIYUCHHUIO HOBBIX 3HAHWM 110 XUMHH B COOTBETCTBUH C KH3HCHHBIMU HOTp€6HOCT5[MI/I;

MHTEpeca K 0COOEHHOCTSIM TPyAa B pa3iHuHbIX chepax npodecCHOoHaATbHON ASSITENEHOCTH.

MertarnpeIMeTHbIE pe3ysIbTaThl OCBOEHHsI ydeOHOoro npenMeTa "Xumus'" Ha ypoBHE CpEeIHEro o0IIero
o0pa3oBaHMsI BKIIOYAIOT:

3HaYMMble Ui (OPMHPOBAHHS  MHPOBO33PEHHUS  OOYHYAIOUIMXCS  MEXAUCHUILTUHAPHBIC
(MexIpeIMeTHBIE) OOIEeHaAYyYHbIE MOHATHS, OTPA’KAIOLIUE IEJIOCTHOCTh HAYyYHOM KapTHUHBI MHpa U
crieun(puKy METOAOB [TO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHsl, BEILIECTBO, YHEPT U,
SIBJIGHUE, TPOLIECC, CUCTEMA, Hay4HbIN (PaKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
ucclieioBaHue, HaOIr0IeHue, U3MEPEHUe, IKCIIEPUMEHT U IpYTHE);

YHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKAaTUBHBIE, pETYJISITUBHbIE),
obecrnieunBarone (GpopMUpoBaHue (GYHKIIMOHATBHOW TIPAMOTHOCTH W COIMATBHOW KOMIIETECHIINU
o0yJaronuxcs;

CIOCOOHOCTh O0YyYaroIIUXCs HMCIOJIb30BaTh OCBOCHHBIE MEXIUCLUILUIMHAPHBIE, MHUPOBO33PEHUYECKUE
3HaHUS U YHUBEPCAJIbHbIC YUeOHbIC ICHCTBHS B IO3HABATEILHOM U COLMAIbHON MPAKTHKE.

MeranpeameTHeie pe3yJIbTaThl OTpakaroT OBJIQJICHHE YHHUBEPCATbHBIMU y4eOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JCHCTBUSMM.

OBJIaI[CHI/Ie YHI/IBepcaJIBHBIMI/I y‘-Ie6HBIMI/I ITIO3HAaBATCJIIbHBIMHA Hef/'ICTBI/ISIMI/II
1) 6a3oBbIe JTIOTHYECKUE JCHCTBUSA:
CaMOCTOSITENNbHO (POPMYTUPOBATEH U AKTYaJIHU3UPOBATh MIPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpCACIAThL LCIU ACATCIBHOCTH, 3aJaBas IMApaMCTPbl U KPUTCPHUU HUX HOCTUIKCHHA, COOTHOCHUTDH
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PE3YIBTATHI ACATCIBHOCTH C MIOCTABJICHHBIMH LCISAMHU,

HCIIOJIb30BAaTh IMPU OCBOCHUU 3HaHUHI MMPUCMBI JIOTUYCCKOI'O MBIIIJICHUSA - BBIACIATH XAPAKTCPHBIC
IMPpU3HAKH MOHATUH U YCTaHaBJIMBATh UX B3aMMOCBA3b, UCII0Jb30BATh COOTBECTCTBYIOIIUC MMOHATUA I
00BSICHEHHS OTACJIBHBIX (1)3.KTOB n }IBJ'IeHI/II\/’I;

BBIGI/IpaTB OCHOBAHHA U KpUTCPUU IJIA KJIaCCI/I(i)I/IKaI_[I/II/I BC€IICCTB U XUMHNYCCKHNX peaKum”I;
YCTaHaBJIMBATh NPUYHNHHO-CJICACTBCHHBIC CBA3U MCKIAY U3YHYACMbIMU SIBJICHUSAMMU,

CTPOUTBH JIOTUYECKHE PpACCYXAEHUS (MHAYKTUBHBIC, JI€AyKTUBHBIC, I10 AaHAJOTUHU), BBISIBIATH
3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHUSX, (POPMyIMpOBaTH BBHIBOABI W
3aKJII0YECHUS;

MPUMEHATHh B MPOIECCE MO3HAHUS, UCIOJIb3yeMble B XUMUU CHUMBOJUYECKHE (3HAKOBBIE) MOJECIIH,
peoOpa3oBbIBATh MOJIEIbHBIC MPEACTABICHHS - XUMUYECKUI 3HAK (CUMBOJI) AJIEMEHTa, XUMHUYECKas
dbopMynia, ypaBHCHHE XHMHYECKOM pEAaKIUU - TMPH PEIICHUU YYeOHBIX TIMO3HABATEIBHBIX U
IIPAKTUYECKUX 3a/1a4, IPUMEHATHh Ha3BaHHbBIE MOJICJIbHBIE IIPEACTABIICHU U1 BBISIBICHUS XapaKTEPHbBIX
MPU3HAKOB U3YYaE€MbIX BEIIECTB U XUMHUYECKUX PEAKIUH.

2) 6a30BBIC UCCIEAOBATEIIBCKUE ACHCTBUSA:
BJIQJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIHIA;

dbopMyIUpOBaTh MENU W 33Ja4d HCCIEIOBaHUS, WCIOJIB30BaTh IMOCTABICHHBIE M CAMOCTOSTEIHHO
chOopMyJIMPOBAHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHHS W OCHOBBI Al (POPMHUPOBAHUS
TUNIOTE3BI 110 TPOBEPKE MPABMIHBHOCTU BHICKA3bIBAEMBIX CYXKICHUIA;

BJIAJIETh HABBIKAMHU CAMOCTOSITEILHOIO IJIAHUPOBAHUS M MPOBEICHUS YUYEHHUYECKUX KCIIEPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHsI HAOMIOAATh 32 XOJIOM TIpOIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €0
pe3ynbTaT, (GopmynmupoBaTh OOOOIIEHHWS W BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB
UCCIIEIOBaHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJICTAaHHOK paboTe;

IPUOOpPETaTh ONBIT YUEHUYECKOW HCCIIEN0BATEIbCKOW W IPOEKTHOM JESATENIbHOCTH, IPOSBIIATH
CIOCOOHOCTh U TOTOBHOCTb K CaMOCTOSITEJIbHOMY ITOMCKY METO/OB pEIICHUs MPaKTHUeCKUX 3ajad,
IIPUMEHEHHUIO Pa3JIMYHbIX METOJOB MIO3HAHUS.

3) pabora ¢ uapopmarueii:

OPUEHTHPOBATHCS B PA3NMMUYHBIX HUCTOYHMKAX HHPOpManuu (HAy4YHO-TIOMYJSpHAsT JUTEpaTypa
XUMHUYECKOTO COJIEPKaHMsI, CIPABOYHBIE TOCO0OUs, pecypchl IHTepHeTa), aHaTu3upoBaTh HHPOPMAIIHIO
pa3NUYHBIX BHIOB U (GOpM TMPEICTaBICHHs, KPUTUYECKH OIICHUBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTH;

(dbopMynHUpoBaTh 3alpochl U MPUMEHATH Pa3IMYHBIE METOJbI MPU MOUCKEe M oTOOpe HHpopmanmu,
HE0OXOIUMOM TSI BRITIOJTHEHUS YUEOHBIX 3a/1a4 OMPEICIICHHOTO THIIA,

MpUOOpPETaTh ONBIT MCMOIb30BaHUS WH(DOPMALMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH M pa3IUYHbIX
MMOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAaNbHYIO (OpMY MNpeacTaBiieHuss MHpopManuu (CXembl, TpaduKu,
JMarpaMMbl, TaOJIUIbI, PUCYHKH U IpYTHE);

WCTIOJIb30BAaTh HAYUYHBIA S3bIK B KayeCTBE CPEACTBA IMpH paboTe ¢ XUMHUYECKOH HH(pOpMaImen:
IPUMEHATh MEXNpeaAMeTHble ((pu3nueckue M MaTeMaTHYeCKHe) 3HAKM W CHMBOJBI, (HOpMyIIbl,
ab0peBuaTypbl, HOMEHKIIATYPY;



HCIIOJIb30BaTh U HpeO6pa30BBIBaTB 3HaKOBO-CUMBOJIMYCCKUE CPCACTBA HATTIAAHOCTH.
OBJ'Ia)IeHI/IC YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMU:

3aJ1aBaTh BOMPOCHI 10 CYIIECTBY 00CYX/IaeMOi TeMbI B XOJI€ UATIOTa U/WIH TUCKYCCHH, BRICKAa3bIBATh
uaeu, GopMyIHpoBaTh CBOU MPEIIOKEHHIS OTHOCUTEIHHO BHITIOTHEHHS MPEAIOKEHHOM 3a/1a4u;

BBICTYIIaTh ~ C  IIPE3CHTALMEW  PE3y/IbTaTOB  II03HABATEIBHOM  JEATEIBHOCTH,  IIOJyYEHHBIX
CaMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHHKAMHU IIPH BBIIIOJIHEHUU XMMHYECKOIO S3KCIEPUMEHTA,
MPAaKTUYECKOH paboThl 1O MCCIIEJOBAHUIO CBOMCTB H3Y4aeMBIX BEILIECTB, pPEANM3aLUU Yy4eOHOro
npoekta u (GOopMyIMpoBaTh BBIBOJBI [0 pe3yJbTaTaM NPOBEACHHBIX MCCIEAOBAHUN MyTEM
COT'JIACOBAHUS MO3UIUH B X07Ie 00CYKICHUS 1 0OMEHAa MHEHUSMH.

OBJ'IaI[CHI/Ie YHUBCPCAIbHBIMHU PETYIIATUBHBIMU I[GI\/'ICTBI/ISIMI/II

CaMOCTOSITENIbHO IJIAHUPOBATh M OCYLIECTBIIATH CBOIO MO3HABATENBHYIO JI€ATEIbHOCTh, OMpPEEss ee
LIEJIM ¥ 33]1a41, KOHTPOJIUPOBATH U [10 MEpPE HEOOXOAUMOCTH KOPPEKTUPOBATH IPEIaracMblii aITOPUTM
JEHCTBUM ITPU BBIMOJIHEHUH YYEOHBIX U UCCIIeI0BATENIbCKIX 3a/a4, BIOMpaTh Hanbosee 3 PpeKTUBHBIN
CMOCO0 MX PEIICHHUS C yUYETOM MOIYYECHHUSI HOBBIX 3HAHUN O BEHIECTBAX U XUMHUUECKUX PEAKIIHAIX;

OCYHICCTBJIATE CAMOKOHTPOJIb CBOCH JeITEIIFHOCTH Ha OCHOBE CaMOaHaIN3a M CAMOOIICHKH.

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS IPOrpaMMBbI CPEAHEr0 0011ero 00pa30BaHUs [0 XUMHUH Ha 6a30BOM

YPOBHE  OpHEHTHUPOBaHbBI Ha OOECIEYCHHE IPEUMYILECTBEHHO  OO0IIe0Opa3oBaTENbHON U
OOIIEKyIbTYpHOH MNOArOTOBKM oOydarommxcsi. OHM BKIIIOYAIOT crenuduueckue Uit y4eOHOro
npenMera "Xumusa'" HayyHble 3HAHUS, YMEHUS M CIIOCOOBI IEHCTBUM 110 OCBOCHUIO, HHTEPIPETALUU U
peoOpa30BaHUIO 3HAHHUH, BUBI IEATEILHOCTH I10 IOJyYEHUI0 HOBOTO 3HAHUS M IPUMEHEHUIO 3HAaHUN
B PA3JIMYHBIX YUEOHBIX U peabHbIX KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX C XuMueil. B mporpamme o
XMMHUU TPEAMETHBIE Pe3yJIbTaThl IPEICTaBIEHBI 10 TOAAM U3yUEHHUS.

c(hOPMHUPOBAHHOCTH TMPEACTABICHUI O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpa, pOJIM XMMHUU B TO3HAHUM SIBJICHUH MNPHUPOIbI, B (OPMHUPOBAHUU MBIIIICHUS U KYJIbTYPHI
JTUYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMUMOU JUIS pPeIleHUs MPAaKTHYECKUX 3a7ad U
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

BJIaJICHUE CUCTEMOM XMMHYECKUX 3HaHPII>i, KOTOpas BKIIIOYACT:

OCHOBOTIOJIATAIOIIUE TIOHATHS (XUMUYICCKUH DJIEMEHT, aTOM, JICKTPOHHAsI 000JI0YKa aTOMa, MOJICKYJIa,
BaJICHTHOCTD, AJICKTPOOTPHUIIATEILHOCTh, XUMUYECKasl CBSA3b, CTPYKTypHas ¢GopMmyia (pa3BepHyTas H
COKpaIlleHHasI), MOJIb, MOJISIPHAsT Macca, MOJISIPHBIA O0BEeM, YTIIEPOTHBIA CKelleT, (GYHKIMOHAIbHAS
rpy1ma, paauKail, ©30MepHs, H30MePbl, TOMOJIOTHYECKUIN PsiJl, TOMOJIOTH, YIICBOIOPO/IbI, KUCIOPO U
a30TCOJIepXKAIINe COCTUHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYJISPHBIC
COCTMHCHHS ),

TEOPUU W 3aKOHBI (TEOpHUs CTPOSHHUs OopraHmueckux BemectB A.M. ByTiiepoBa, 3aKOH COXpaHEHHS
MacChl BEIIECTB);

3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XHUMHU,

MHPOBO33PCHUYCCKHUEC 3HAHHA, JICKAINUE B OCHOBC IMMOHUMMAHHA MMPUIUHHOCTH HW CHCTCMHOCTH
XUMHNYCCKHUX HBJ'IeHPIfI, (l)aKTOJ'IOFI/I‘{CCKI/Ie CBCACHUA O CBOﬁCTBaX, COCTaBC, IMOJYUYCHUN U 0e30macHOM
HCIIOJIb30BaHUH BaXKHEHUIITNX OpTraHU4YCCKUX BCIICCTB B 6BITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA,

c(OpPMUPOBAHHOCTh YMEHUU BBIABIATH XapaKTepHble IMPU3HAKK MOHSTHUNA, YCTaHABIMBATH HX
B3aUMOCBA3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME IOHSATUS IPU ONUCAHUU COCTaBa, CTPOCHUS U



MPEBPAILICHUH OPTraHUYECKUX COCTUHEHU;

c(OPMHPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABICHUS MOJIEKYIISPHBIX
U CTPYKTYpHBIX (pa3BEpHYTOM, COKpallleHHOH) (OpMyJ OpraHMYECKHUX BEIIECTB M YpaBHEHHMH
XUMUYECKUX PEAKLUN, U3TOTABIMBATE MOJEIIA MOJIEKYJI OPraHUYECKUX BEILECTB [l WLIIOCTPALIMUA UX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABINBAThH MPUHAIJIC)KHOCTh N3yUYEHHBIX OpPraHMUYECKUX BEUIECTB IO
UX COCTaBY M CTPOCHHUIO K ONPEACTICHHOMY KJIAacCy/TpyIIe COeAMHEHUH (YTIIeBOIOPOIbI, KHCIOPO U
a30TcoJiepKallie COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIWHEHUS), OaBaTh MM Ha3BaHUS IO
cuctematuyeckoi Homenkiarype (IUPAC), a Takke npuBOIUTh TPUBUAIBHBIE HA3BaHUSI OTACIIbHBIX
OpraHMYECKUX BeUIeCTB (ITUJICH, MPOMHIEH, AaleTHIeH, JTWICHIVIUKOIb, TIUIEpUH, (eHom,
dbopmanpaerus, ameTanbIeru], MypaBbUHAs KHUCIIOTA, YKCyCHas KHCIIOTa, OJEHHOBAas KHUCIOTA,
CTeapuHOBas KUCIIOTA, MIII0K03a, PPYyKTO3a, Kpaxma, HeJUTI0103a, MIUIIKH);

c(OPMHPOBAHHOCTh YMEHHS OIPENENIATh BHJBl XUMHUYECKOH CBSA3M B OPraHUYECKHX COEIUHEHMSIX
(onuHapHBIE U KpaTHbBIE);

C(I)OpMI/IpOBaHHOCTB YMCEHUA NPUMCHSATH IMOJIOKCHUA TCOPUU CTPOCHUSA OPraHUYCCKUX BCUICCTB AM.
BYTJ'IepOBa JUIA OOBSACHECHHSI 3aBHCHUMOCTH CBOMCTB BCHICCTB OT HUX COCTaBa M CTPOCHUA;, 3aKOH
COXpaHCHHA MACChI BCIICCTB,

c(hOpMHUPOBAHHOCTH YMEHHI XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3MUECKHE M XHMHUYECKHUE CBOWCTBA
TUMAYHBIX TPEJICTABUTENICH pPA3IUYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, JTHIICH,
MIPOMWJICH, aleTuiieH, OyTanueH-1,3, MmetunOyranueH-1,3, 6€H301, METaHOJ, YTAHON, YTHUIICHTJIUKOJb,
mmIepuH, GeHo, aneTaabAeTu/l, MypaBbHHAS U YKCYCHas KHCIIOTHI, TIIFOK03a, Kpaxmall, IeJUTI0II03a,
AMUHOYKCYCHasi KHUCJIOTa), WJUTIOCTPUPOBATH TE€HETHUECKYIO0 CBS3b MEXAY HUMHU YpaBHEHUSIMH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN C UCTIOJIH30BAHUEM CTPYKTYPHBIX (opMyT,

Cc(OPMHPOBAHHOCTh YMEHMS XapaKTepPH30BaTh MCTOYHHKH YTJIIEBOAOPOAHOIO ChIpbs (HE(DTH,
MPUPOJHBIN Tra3, Yrojb), CHOCOObl MX MNEpPepabOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHI MPOBOIUTH BBIUMCICHUS 110 XUMHUYECKUM YpaBHEHHSIM (Macchl, 00beMa,
KOJINYECTBA MCXO/IHOTO BEIECTBA MM MPOJIYKTA pEakiMH 10 U3BECTHBIM Macce, 00beMy, KOJHMUECTBY
OJIHOT'O U3 UCXOJIHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINN);

c(OpMUPOBAHHOCTh YMEHUH BIIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOTO MO3HAHUA,
UCIOJIb3YEMBIX B XMUMUU TIPHU U3YYCHHH BEUIECTB M XMMHUYECKHUX SBJICHH (HaOIIOqeHNE, N3MEpEHHE,
AKCIIEPUMEHT, MOJICIMPOBAHKE), HCIOIb30BaTh CHCTEMHBIE XHUMHUYECKHE 3HAaHUSA MJI1 HPUHATUA
pelIeHn B KOHKPETHBIX JKU3HEHHBIX CUTYaIUSX, CBSI3aHHBIX C BEIIECTBAMU M UX IPUMEHEHUEM;

chOpMHUPOBAHHOCTh YMEHHM COOJO/aTh TpPaBWIA TIOJb30BAHUS XUMHUYECKOW TMOCYAOU |
1abopaTopHBEIM 00OpY/IOBAaHMEM, a TaKXKe MpaBuiIa OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMUYECKUX OIIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBHIMOJIHATH XUMUYECKUI SKCIEPUMEHT (TpeBpalleHus
OpPraHMYECKUX BEILECTB IPU HArpeBaHUU, IOJYyUEHUE STUIICHA U U3YyUYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIE
peaKkiuy OpraHMyecKrX BEIIECTB, JeHATypalus OSIKOB MPU HArPEBAaHUU, [IBETHBIE PEAKIH OCIKOB) B
COOTBETCTBHUH C MPABUJIAMHU TEXHUKH O€30MACHOCTH MPH OOpAIICHUH C BEIIECTBAMH U JTaOOPaTOPHBIM
000pyI0BaHUEM, IPEJCTABIATH PE3YJIbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (hOopMe 3alucy ypaBHEHUN
COOTBETCTBYIOIIUX PEeaKUUi 1 (HOPMYyITUPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIHTATOB;

c(OPMUPOBAHHOCTh YMEHUI KPUTHYECKH aHAJIU3UPOBATh XUMUYECKYI0 HHQOPMAIHIO, MMOIYYaeMYIO
U3 Pa3HbIX UCTOYHUKOB (CpPEeACTBa MAacCOBOM nHpopmanuu, IHTEpHET U ApYyTHUX);
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c(hOpMHUPOBAHHOCTh YMEHUM COOTIOAATH IIPaBUiIa IKOJIOTHYECKH 11EJIECO00Pa3HOTO MOBECHHUS B OBITY
U TPYAOBOU JIEATEIBHOCTU B LEJSX COXPAHEHUS CBOETO 310POBbs U OKPYXKAIOILIEH IPUPOIHON Cpebl,
OCO3HaBaTh OMACHOCTh BO3JCHCTBHS HA JKUBBIC OPraHW3Mbl ONPEICICHHBIX OPraHWYECKHX BEIIECTB,
noHumast cMeica nokasarens K (mpenenbHO nomycTUMON KOHLEHTPALMK), MOSICHATh Ha IpUMeEpax
CTIIOCOOBI YMEHBIIICHUS M MTPEIOTBPAIICHHS X BPEIHOTO BO3CHCTBHUS HA OPraHU3M YeJIOBEKa;

1A 06yqa}oumxc>1 C OIpaHUYCHHBIMU BO3MOXHOCTAMHU 3OO0POBBA: YMCHUC NPHUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUSA BCIICCTB U XUMHNYCCKUX ﬂBHeHHfI;

IUIsL CJENbIX U cIa0OBUIAIMIMX OOYYarOIIMXCs: YMEHHE MCII0Jb30BaTh PElbe(HO TOUEUHYIO CUCTEMY
o6o3nauennii JI. bpaiiist i 3anmucu XUMUYecKuX (GopMyT

c(hOPMHUPOBAHHOCTD TPEACTABICHUN O XMMHYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa, pOJIM XMMHU B TIO3HAHUM SIBICHUH MPHUPOILI, B (POPMHUPOBAHUU MBIIIJICHUS W KYJIbTYPHI
JTUYHOCTH, €€ (DYHKIIMOHATLHONW TPAaMOTHOCTH, HEOOXOIUMOM NJisi PEIICHHs MPAKTHYECKUX 3a7ad U
AKOJIOTMYECKA 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U TIPUPOTHOM Cpelie;

BJIaJICHUC CHCTEMOM XUMHUYCCKUX 3HaHHfI, KOTOpas BKIIIOYACT:

OCHOBOIIOJIATAIONINE MOHATHUS (XUMHUYECKUI 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- JJIEKTPOHHBIE OPOUTAITN
aTOMOB, MOH, MOJICKYJIa, MOJIb, MOHSIpHBIfI O6’beM, BAJICHTHOCTb, 3JICKTPOOTPHULATCIBHOCTD, CTCIICHD
OKHCJICHHs, XHMHYeCKas CBs3b  (KOBAJICHTHAsi, MOHHAs, METAJUIMYECKasi, BOJOPOJHAs),
KPUCTAJUIMYECKAsl PELIECTKA, TUIBI XMMHUYECKUX PEaKLHH, PACTBOP, JICKTPOJIMUTHI, HEIIEKTPOIIUTHI,
AJIEKTPOIIMUTUYECKAST JTUCCOIUAIINS, OKHUCIIHTENb, BOCCTAHOBHUTEIb, CKOPOCTh XMMHUYECKOW PEaKIIH,
XUMHUYECKOE PABHOBECHE);

TEOpPUH M 3aKOHBI (TEOpHUs BJIEKTPOIMTUYECKOM Juccouuanuy, nepuoaunueckuii 3akon JI.M.
MeHeneeBa, 3aKOH COXPAaHEHHUS MAacChl BELIECTB, 3aKOH COXPAHEHUS W INPEBpALICHUS DHEPrUM IIpU
XUMHUYECKHUX PEaKIIUAX ), 3aKOHOMEPHOCTH, CAMBOJINYECKHUH S3bIK XUMUH, MUPOBO33PEHUYECKUE 3HAHMUS,
JIeKaIlye B OCHOBE MOHUMAaHUsI IPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (paKToNIornyeckue
CBEICHMSI O CBOWCTBax, COCTaBe, IIOJyYEHMU M OE30IaCHOM MCHOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BEIIECTB B ObITY M IPAKTUYECKOH I€ATEIIbHOCTH YEIOBEKA,;

c(OPMHPOBAHHOCTh yMEHUH BBIABISATH XapaKTEpHbIC NPU3HAKUA MOHATHH, YCTaHABIMBATH WX
B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLINE MOHATHS IPU ONMCAHUU HEOPraHWYECKUX BELIECTB U
UX TIPEBPALLECHUN;

C()OPMHPOBAHHOCT YMEHHUI HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBJIE€HUS (OpMyI
BEIIECTB M YypaBHEHMH XWMHYECKHUX peakuuid, cuctremaruueckyio Homenknatypy (IUPAC) u
TpPUBHAJIbHBIE HA3BAaHUS OT/AEIbHBIX HEOPIaHNYECKUX BEIECTB (YrapHbIH a3, yriIeKUCIbli ra3, aMMHaK,
raiieHasi U3BeCTb, HETallleHasi U3BECTh, IUTHEBAs COJA, IUPUT U IPYTHE);

C(l)OpMI/IpOBaHHOCTI) YMGHI/II\/'I ONpeaAcCIATh BAJICHTHOCTD U CTCIICHL OKHUCIICHHUA XUMHWYCCKUX 3JICMCHTOB
B COEJIMHEHMSIX PAa3IMYHOIO COCTaBa, BUJ XMMUYECKOM CBS3U (KOBAJEHTHAs, NOHHAs, METAJINUYECKAs,
BOI[OpO)IHaSI) B COCAUMHCHUAX, THUII KpHCTﬂJ’IJ’IH‘ICCKOﬁ PEIICTKU KOHKPETHOI'0 BCHICCTBA (aTOMHaSI,
MOJIEKYJISIpHAs, MOHHAs, METaJNIn4YecKas), XapakTep Cpeabl B BOAHBIX PAcTBOpPaX HEOPTaHUYECKUX
COCIUHCHHI,

c(OpPMUPOBAHHOCTh YMEHUU YCTaHABIMBATH NPUHAMICKHOCTh HEOPTaHMYECKHUX BEUIECTB MO HX
COCTaBY K OIPEEIIEHHOMY KJIacCy/TpyTIie COeTMHEHUH (IIPOCThIE BEIIECTBA - METAJUIB M HEMETAJLIHI,
OKCH/JIbI, OCHOBAHHUSI, KUCIIOTHI, aM(POTEpHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI pPAaCKpbIBaTh CMBICH Mepuogudeckoro 3akoHa J[[.JM1. MenneneeBa u
JIEMOHCTPHUPOBATH €r0 CUCTEMATH3UPYIONIYI0, OOBSICHUTEIHHYIO M IPOTHOCTUYECKYIO (QYyHKIINUM;



c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPU30BATh JICKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX AJIEMEHTOB
1 - 4 nepuonoB Ilepuoanueckoit cucteMbl xumudeckux snemeHToB [[.M. MenneneeBa, ucnonb3ys
moHATUA "s-, p-, d-3JeKTpOHHBIE opOuTanu", "IHEpreTHIecKue ypoBHH'", OOBSICHATh 3aKOHOMEPHOCTH
W3MEHEHUs CBOMCTB XUMHUYECKHMX DJJEMEHTOB M MX COEIMHEHMH 10 NepuojaM M Tpynmnam
[Tepuonuueckoit cucrembl xumudeckux 3aeMenToB .M. Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHCHIBaTh) OOIIME XHMHUYECKHE CBOWCTBA
HCOPTraHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB, MOATBCPKAATh CYIICCTBOBAHUC TeHETUYECKOMN CBSI3H
MEXIy HEOPraHMYECKHMMHU BELICCTBAMU C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKHUX
peakuuii;

C(OPMHPOBAHHOCTh YMEHHS KJIACCU(PHUIIMPOBATH XUMHYECKHE PEAKIUU MO Pa3IUYHBIM MPU3HAKAM
(uMcny W COCTaBy pearupyrolluX BEIIECTB, TCIUIOBOMY 3(PQEKTy peakluu, W3MEHEHHIO CTETeHEeH
OKHCJICHHS DJIEMEHTOB, 0OPAaTHMOCTH PEAKIINH, YIaCTHIO KaTajan3aTropa);

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ COCTaBJIAATb YpaBHCHHA peaKuHﬁ pa3jIMYHbIX THUIIOB, IIOJIHBIC U
COKpall€HHBIC YPaBHCHUSA peaKHI/Iﬁ HOHHOI'O 06MeHa, YUUThIBaA YCIIOBUSA, ITPU KOTOPBIX 3THU PCAKINUH
HAYT OO KOHLIA,

c(OPMUPOBAHHOCTh YMEHHM TPOBOAWTH PEAKIMH, TOJITBEPKIAIONINEC KAUeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPraHUYECKUX BEILLECTB, PACIIO3HABATH OIBITHBIM ITyTEM HOHBI, NPUCYTCTBYIOLIME B
BOJIHBIX PAaCTBOpPax HEOPraHMYECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH pPACKpPBIBATh CYUIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX pEaKInl
MOCPEJCTBOM COCTABIICHUS DJIEKTPOHHOTO OaaHca dTUX PEaKIui;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOU PEAKIIUU OT PAa3TUIHBIX
(akTOpOB; XapakTep CMELICHUS XUMHUECKOTO0 PaBHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO BO3ACHUCTBUS
(npunun Jle Hlatense);

C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ XapaKTCPHU30BaTb XHUMHUUYCCKHUEC IIPOLECCChI, JICKaIIMEC B OCHOBC
MPOMBIIIJICHHOT'O IMMOJTY4YCHUA CepHOfI KHUCJIOTBI, aMMHaKa, a TakXXeE C(bOpMI/IpOBaHHOCTI) HpGI[CTaBJICHI/Iﬁ
00 O6H.[I/IX HAaYYHBbIX IPUHOUIIAX U SKOJOTHYCCKUX np06neMaX XUMHUYCCKOT'O ITPOU3BOJICTBA,

c(OPMHPOBAHHOCTh YMEHHUI MPOBOJUTH BBHIYMCICHUS C HUCIOJIb30BAHHWEM IMOHATHSA ''MaccoBasi OIS
BEIIECTBA B pacTBope", 0ObEMHBIX OTHOILIEHUHN ra30oB MPH XMUMHUYECKUX PEAKIMSIX, MAacChl BEIIeCTBa
WM 00beMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe MM 00bEMY OJJTHOTO M3 YUaCTBYIOLINX
B pEaKlMu BEIIECTB, TEIUIOBOTO 3 deKTa peakui Ha OCHOBE 3aKOHOB COXpPAaHEHUS! MacChl BELIECTB,
MIPEBPAIICHUS U COXPAHEHUS YIHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHH COOJIO/AaTh TpPaBWIA TIOJb30BAaHUS XUMHUYECKOW TOCYAOH |
1abopaTopHBIM 00OpYIOBAaHMEM, a TaKXKe MpaBuiIa OOpalleHHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIMSMH TI0 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJIHATH XMUMHUYECKUN HKCIEPUMEHT (pas3iioKeHHe
MEPOKCHJA BOJOpOJAa B MPHUCYTCTBUHM KaTajlu3aTopa, OMNPEIEIIEHHE CpeAbl pPacTBOPOB BEILIECTB C
MOMOIIbIO0 YHHUBEPCAIBHOTO MHIMWKATOPA, BIMSHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTH XUMHUYECKOM
peakiuu, peakiuu MOHHOTO OOMeHa, KauyeCTBEHHBIC pEaklud Ha Cyib(ar-, KapOoHAT- U XIJIOPUI-
aHUOHBI, Ha KAaTHOH aMMOHHS, pEUICHHE OJKCIEPHUMEHTANbHBIX 3a7ady mo TemaM "Metamisl" u
"HemeTamisl") B COOTBETCTBUY C TPAaBHJIAMU TEXHUKH 0€30MaCHOCTH MPHU OOPAICHUH C BEIIECTBAMU
1 1a00paTOpHBIM 00OPYIOBaHHEM, MPEACTABIATh PE3yIbTaThl XUMUYECKOTO dKCIEpUMEHTa B (opme
3alUCH YPAaBHCHHI COOTBETCTBYIONIMX peakuuid U (QOpMYyIUpOBaTH BBIBOJBI HAa OCHOBE JTHUX
PE3yIIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTUYECKH aHAJIU3UPOBATh XMMUYECKYI0 MH(OpMAIHIO, MOTydaeMyto
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U3 pa3HbIX UICTOYHHUKOB (CpeICTBa MACCOBOM KOMMYHHUKaIMK, IHTEpHET U IpYyrux);

c(OPMHPOBAHHOCTh YMEHUI COOIIOAATH MPaBUiIa SKOJIOTUYECKH LIEIecO00pa3HOro MOBEIeHHs B ObITY
U TPYAOBOM JIEATEIBHOCTH B LENSX COXPAHEHUS CBOETO 3/10POBbsSl U OKPYKAIOIIEH IPUPOIHOMN CpEbL,
OCO3HaBaTh ONACHOCTb BO3ACHCTBUSA HA KUBBIE OPraHU3MBbI ONPEIACIICHHBIX BEILIECTB, IOHUMAasi CMbICI
nokazarens [1/IK, nosicHATe Ha mpuMepax crocoObl YMEHBIIECHUS M MPEIOTBPALIEHUS UX BPEIHOIO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

JJIA 06yqa}om1/1xcx C OI'paHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBBA: YMCHUC NPHUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX MCTOZIaX ITO3HAHWA BCIICCTB U XUMHYCCKUX HBJ'IeHPIfI;

JUIsL CJETBIX U CIa0OBHIAIIMX OOYyYarOIIMXCsS: YMEHHE HMCIIOIb30BaTh PElbe(PHO TOUEUHYIO CUCTEMY
o0o3Hauenuii JI. bpains 1u1s 3anucu XumMudeckux GopMy!l.

Copep)kaHue obyuyeHus B 10 knacce.
1. OpraHun4yeckas xsumus.
2.TeopeTyecKMe OCHOBbI OPraHUYECKON XMMUMN.

MpeaMeT opraHUYECKON XMMWUWU: ee BO3HWKHOBEHWE, Pa3BUTME U 3HAYEHWME B MOJIyYEHUU HOBbIX BELLECTB U
MaTepuanoB. Teopus CTPOEHUs OPraHUYECKUX coeamHeHnin A.M. byTnepoBa, ee 0CHOBHblE NONOXeEHUS. CTPYKTYpHbIe
GOpMy/ibl OpraHMYecKMUxX BeLLEeCTB. [OMoJIOTUs, U3OMepuUs. XMMMYECKas CBS3b B OPraHUMYECKUX COEAMHEHUAX -
OAMHapPHbIE U KPaTHbIE CBSI3MN.

MpeacTaBieHWe O KacCUOUKALMKM  OPraHUMYecKUx BellecTB. HoMeHKnaTypa oOpraHUYeckux coeguHeHWi
(cucteMaTnyeckas) v TpMBMASbHbIE HAa3BaHWUA BaXKHENLUNX NPeACcTaBUTENEN KIACCOB OPraHMYECKMX BELLLECTB.

JKCMepUMEHTa/IbHble METOAbl M3YYeHUs BEWEeCTB W WX MPEeBpaLlleHUiA: O3HaKOMeHWe ¢ obpasuamu
OpraHMYeCcKUX BELLECTB M MaTepmnaiaMm Ha UX OCHOBE, MOAEIMPOBaHNE MOJIEKY/T OPraHMYECKUX BELLECTB, HabllogeHne
N OnucaHne AEMOHCTPALMOHHbIX OMbITOB MO NPEBPALLEHMIO OPraHMYeCcKMX BELLECTB MpW HarpeBaHun (niasieHue,
obyranMBaHue n ropeHue).

YrneBsogopoapbl.

AJIKaHbl: COCTaB U CTPOEHME, TOMOJIOTUYECKUA pAd. MeTaH M 3TaH - npocTeiline npeacTtaBuUtTeNn aakaHoB:
dU3nYEeCKME U XMMUYECKME CBOMCTBA (peakuuu 3aMelleHUss U TopeHus), HaxoXAeHue B Mpupoge, NojaydeHue u
npuMeHeHue.

AJIKEHbI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PAf,. DTUNEH M NPONWJIEH - NPOCTENLLME NPeACTaBUTENN aJIKEHOB:
dusnYecKkMe M XMMUYECKMEe CBOWMCTBA (peakuuu TMApUpOBaHUA, ranoreHUMpoOBaHUS, TUApPaTaLMu, OKUCIEHUS W
noaiMuMepusaLmm), NoaydyeHmue u NpUMMeHeHme.

AnKkagmeHbl: 6ytagued-1,3 n Metunbyrtagmen-1,3: cTpoeHue, BaKHeMLIMe XMMWYecKue cBOoMcTBa (peakuums
noaumepusaumnn). NMosiydeHme CUHTETUYECKOTO KayvyKa 1 pe3unHbl.



AJIKMHBI: COCTaB U OCOBEHHOCTU CTPOEHUS, FTOMOJIOTMYECKUIA psf. AUETWIEH - NPOCTENLWNA NpeLCcTaBUTENb
aJIKUHOB: COCTaB, CTpoeHMe, GpU3MYECKME U XUMUYECKME CBOWMCTBA (peakumu rMApUpOBaHMs, rafioreHMpoBaHus,
rmapartaumm, ropeHus), nojayyeHmne U npUMMeHeHue.

ApeHbl. beH30s1: cocTaB, cTpoeHue, U3MYECKME WM XMMUYECKME CBOMCTBA (peaKkuuu rajoreHMpoBaHus U
HUTPOBaHUS), MONyYEHME U MpPUMeHeHMe. TOKCUYHOCTb apeHoB. [eHeTMYecKas CBsA3b MeXAy YreBOAOpPOAaMM,
NPUHaAIEXALWMMU K Pa3/IMYHbIM KaaccaM.

MpuUpoaHbIe WMCTOYHWKM YrneBoaopoAoB. [lpuMpoAHbIM ras M MOMyTHble HedTsHble rasbl. HedTb M ee
npoucxoxaeHune. Crnocobbl nepepaboTkn HedTU: NMEpPEroHKa, KPEKUHr (TEPMUYECKUI, KaTaJIMTUHECKUIA), MUPOUS.
MpoaykTbl NepepaboTkm HedTU, UX NPUMEHEHNE B MPOMBILLIEHHOCTU U B ObITy. KaMEHHbIN yroab M NPoOAYyKTbl €ro
nepepaboTku.

JKCNepuMeHTaabHble MeTOAbl U3YYeHMS BELLECTB M UX MPeBpaLLeHMN: 03HaKoMieHMe ¢ obpa3uamMm naacTmace,
KaydyyKoB M pe3uHbl, Kosnekumn "Hedtb" wu  "Yronb", ™MoaennpoBaHue MOAEKY/l YIAeBOJAOPOLOB U
rasioreHonpPoOn3BOAHbIX, MPOBEAEHME NPAKTUYECKON PaboTbl: NOyYEHUE ITUNEHA U U3YHEHME EFO CBOMCTB.

PacueTHble 3agaun.

BbluMC/IEHNS MO YPaBHEHUIO XMMWYECKOWM peakuuu (Macchkl, o6bemMa, KOJIMYECTBA MCXOAHOIO BeLLEeCcTBa MU
NpoiyKTa peakLum Nno N3BeCTHbIM Macce, 06beMy, KOJIMYECTBY OJHOIO U3 UCXOAHbIX BELLLECTB U MPOYKTOB peaKkLmm).

Kucnopopacoaepalyme opraHMyecKue coeguHeHus.

MpepenbHble OAHOATOMHbIE CAUPTLI. MeTaHON M 3TaHO/: CTPOeHue, CI)VI3VI‘-I€CKM€ M XMMUYECKMEe CBOMNCTBA
(peaKLI,MVI C aKTUBHbIMU METaJIZ1aMU, ranoreHoBoa0opoaaMu, ropeHme), npuMeHeHune. BooopogHble CBA3U Mexay
MOJ1IEKY1laMU CNMNPTOB. ,ﬂ,eVICTBMG ME€TaHOJ1a U 3TaHOJ1a Ha OPraHN3M 4YeJioBEKa.

MHoroatoMHbele CnupTbI. ITUNEHTINKONL WU rMNUEPUH: CTPOEHUE, ¢M3W~IECKMe M XMMUYECKME CBOWMCTBA
(B33MMOAEﬁCTBMe CO WeNI0YHbIMN METa//laMU, KadyeCTBeHHaA peakuma Ha MHOroatoMHbie CI'IMprI). ﬂ,eﬁCTsme Ha
OpraHu3M yesioBeka. [lpMeHeHne rmuepuHa n STUNEHIIMKONA.

®deHoN: CTPOEHME MONEKY b, DUUYECKUE U XMMUYECKUE CBOMCTBA. TOKCUYHOCTb deHona. lNpumeHeHmne peHona.

Anbaerngpl. ®opmManbaerva, auetanbaerui: CTpoeHue, ¢usMyeckme U XUMUYEcKMe CBOMCTBa (peakumu
OKUC/IEHNSA M BOCCTAHOBJIEHUS, KAUECTBEHHbIE PeaKLUuK), MoSyYeHUE U NPUMEHEHME.

O[IHOOCHOBHbIE NpefenbHble Kap6OHOBbIE KMCNOTbl. MypaBbMHash U YKCYCHasl KUC/IOTbl: CTpoeHue, pusmyeckmne
N XMMMYECKne CBOMCTBA (CBOWMCTBA, 0bLIME A8 KNacca KUCIOT, Ppeakuums sTepudunkaLmm), noaydyeHne n npuMeHeHue.
CTeapuHoOBasi U OJIEMHOBAsA KUCAOTbl KakK MPeACTaBUTENN BbICLIMX Kapb6OHOBbIX KUCAOT. Mblla KakK COAM BbICLLIMX
Kap6OHOBBIX KUC/IOT, UX MOtOLLLEE AENCTBUE.

CnoxxHble 3¢Upbl KaK NPOM3BOAHbIE KAPGOHOBLIX KUCNOT. TMAPOIN3 CIOXHbIX 3GUPOB. XXnpbl. TMAPOIM3 KUPOB.
MpuMeHeHne XMNpoB. Bruonornyeckas poJsib X1pPoB..

YrneBofpl: COCTaB, KnaccuduKkaumsa yrnesogos (MOHO-, AM- U nosucaxapugbl). TNHOKO3a - MpocTenwmii
MOHOCaxapuf: OCOBEHHOCTM CTPOEHUS MOJIEKY b, OU3NYECKME M XMMUYECKME CBOMCTBA (B3aMMOAENCTBUE C
rmgpokcngom megu(ll), okmucneHne aMmMmadHbIM pacTBOPoOM oKcmaa cepebpa(l), BocctaHoBaeHME, BPOXKEHWNE MNHOKO3bI),
HaxoXJEeHWE B NpMpoae, NpMMeHeHne, bronorudeckas posb. PotocmHTes. PpyKTo3a Kak M3oMep FHOKO3bI.

KpaxMan u Uennonosa Kak npupogHble nosvMmepbl. CTpoeHue Kpaxmana W uennoniosbl. dusmyeckne u
XMMUYECKMe CBOMCTBa KpaxMana (rmaponns, KayecTBeHHas peakums ¢ Mo0oM).

JKCMEpPUMEHTa/IbHbIE METObl U3YyHEHMs BELLECTB U UX NPEBPALLEHMI: MPOBEAEHUE, HABMOAEHNE U ONUCaHNE
JE€MOHCTPALMOHHbBIX OMbITOB: FOPEHUE CMIUPTOB, KAYECTBEHHbIE PeaKLMN 04HOATOMHbIX CMIMPTOB (OKMC/IeHWe 3TaHoNa
okengoMm Meam(ll)), MHoroatoMHbIX CnMPTOB (B3aMModencTBME FauLEepUHa ¢ rmgpokeuaoMm meau(ll)), anbaernaos
(oKMCNeHMEe aMMMaYHbIM pacTBOpoM okcuaa cepebpa(l) n rmgpokcuoom meau(ll), B3aumMogeincTeme Kpaxmana c
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MofoM), MpoBeieHMe NPaKTMYECKol paboTbl: CBOMCTBA PAacTBOPA YKCYCHOW KUCIOThI.
PacueTtHble 3apaumn.

BbluncneHus no ypaBHeHUIO XUMUYECKOM peakunn (MaCCbI, obbeMa, Ko/smyecTBa MCXOOQHOro BelwectBa Uin
NMPOAYKTa peakunn no n3BeCTtHbiM Macce, 06'beMy, KOJIN4YECTBY O4HOI0 N3 UCXO4HbIX BELWECTB NI NMPOAYKTOB peaKLI,MM).

A3oTcoeprKalyme opraHMYecKme coeMHeHus.

AMUHOKUCAIOTbI Kak aMdoTepHble oOpraHMYeckMe coeguHeHust. PusmyeckMe U XMMUYECKME CBOMCTBA
aMUHOKMCAOT (Ha NnpuMepe rnumHa). buonormyeckoe 3HadyeHne aMMHOKKUCOT. MenTuapl.

Benkn Kak npupopgHble BbICOKOMOJIEKYSPHbIE coefMHeHMUs. MepBMYHas, BTOPUYHAS U TpeTU4YHas CTPyKTypa
6enkoB. XMMUyeckme CBOMCTBa 6eKOB: rMapoans, AeHaTypaLums, KaueCTBEHHbIe peakLmMn Ha 6esiku.

JKCnepuMeHTasibHble MeTOoAdbl WU3y4YeHMA BeEWEeCTB U UX rlpeBpau.l,eHmZ: Ha6}'II'O,EI,eHMe M OofnunucaHme
AEMOHCTPALMOHHbLIX OMbITOB: AE€HATypauus 6enkoB Npun HarpesaHmn, UBETHbIE peakKUunn 6enKoB.

BblCOKOMONIEKYNAPHbIE COeAUHEHMUS.

OCHOBHbIE MOHATUS XUMWUWN BbICOKOMONEKYISIPHbIX COEAMHEHUIA: MOHOMEP, MOJMMEP, CTPYKTYPHOE 3BEHO,
cTeneHb MNOJIMMEpPUsaUnn, CpefHss MONeKyNspHas Macca. OCHOBHble MEeTOAbl CMHTE3a BbICOKOMOEKYSIPHbIX
coeMHEHUI - NONMMEPU3ALNA N NOJIMKOHAEHCALUS.

3KCI'I€pMM€HTaIIbeIe MeTOoAdbl NU3y4eHUA BEWLECTB N UX npeBpau.l,eHMﬁ: O3HakKoMJieHune C O6pa3Ll,aMM NMPUPOAHbLIX
N UCKYCCTBEHHbIX BOJIOKOH, MNMJ1aCTMacc, Kay4yKoB.

MeXxnpeaMmMeTtHble CBA3N.

Peanusaums MexnpeaMeTHbIX CBA3EN NPU U3YyYEHUM OpraHnYeckon XxumMum B 10 Klacce ocyLLecTBASIETCS Yepes
MCMOJIb30BaHWE KaK OBLLMX eCTECTBEHHO-HAYYHbIX MOHSATUN, TaK U MOHATUIN, SBAISIOLLMXCSA CUCTEMHBIMW L1151 OTAE/NbHbIX
npeMeToB eCTECTBEHHO-HAY4YHOTO LIMK/A.

ObLme ecTecTBEHHO-Hay4YHble MOHATUA: ABJAEHUE, HayyHbI (GaKT, rMnoTesa, 3aKoH, TeOpUs, aHaIn3, CUHTES,
Knaccudukaums, NnepmuoanYHoCTb, HabalaAeHNE, USMepPEHUe, SKCNEPUMEHT, MOAEeIMPOBaHNE.

dusuka: MaTtepusa, aHeprua, Macca, atoM, 3JIEKTPOH, MOJIEKYa, 3HepFETMHeCKMﬁ YpOBEHb, BELWIECTBO, TEJO,
obbeMm, arperatHoe CoCtoaHune BellecTBa, d)M3M‘-IeCKMe BE€J/INYNHbI U €ANHULIbI X USMEPEHNA.

Buonorus: kKnetka, opraHmMaMm, 6uocdepa, 06MeH BeLLECTB B opraHu3aMe, GOTOCMHTE3, 6MONOTMYECKN aKTUBHbIE
BellecTBa (6eNKu, yreBobl, XXUPbl, PEPMEHTI).

leorpadus: MUHepasbl, FOpHble MOPObl, MONE3HbIE UCKOMAEMbIE, TOMUBO, PECYPChI.

TexHonorua: nuuweBble NPOAYKTbl, OCHOBbl PALMOHANBLHOIO MUTAHMUA, MOKLWME CpeacTBa, JIeKapCTBEHHblE U
KOCMETUYECKHUNE Nnpenapatbl, MaTepUasibl U3 UCKYCCTBEHHbLIX U CUHTETUYECKNX BOJIOKOH.

Copep)aHue obyueHus B 11 knacce.
O6Las U HeopraHu4Yeckas XumMms.
TeopeTnyeckme oCHOBbl XMMUMU.

XUMUYECKUIA 3/1eMEHT. ATOM. AApo aTtoMa, M30TOMbl. INIEKTPOHHAs 060/104Ka. DHepreTMyeckme YpOoBHMU,
NnoAypoBHU. ATOMHble opbutanu, s-, p-, d- anemeHTbl. OCOBEHHOCTU pacnpeaeneHus 31eKTPOHOB Mo opbutansam B
aToOMax 3/1IeMEHTOB NepPBbIX YETbIPEX NEPUOA0B. INEKTPOHHASA KOHPUIypaLMs aTOMOB.

Mepuoanyeckmini 3akoH U lepuoamyeckass cucTeMa XuMuYeckux 3snemeHtoB .M. MeHpeneeBa. CBA3b

1



nepnognvyeckoro 3akKoHa u nepVIO,EI,I/ILIeCKOlZ CUCTEMbI XMMKUYecKnx anemeHToB .M. MeHpeneeBa ¢ COBpeMeHHOﬁ
Teopmeﬁ CTPOEHUSA aTOMOB. 3aKOHOMEPHOCTN U3MEHEHNS CBOWCTB XMMUYECKUX 3/IEMEHTOB U o6pa3yeMb|x UMM MPOCTbIX
M CJIOXKHbIX BELLLECTB MO rpynnam u nepmoam. 3HayeHue nepmoanyeckoro 3aKkoHa B Pa3sBuUTUM HayKu.

CTpOGHMe BelecTtBa. XMMUYecKas CBA3b. Buapl XMMUYECKOM CBSA3U (KOBaJ'IEHTHaFI HENoaApHaa MU NoaApHasid,
MOHHaA, MeTafIﬂML-IECKaFI). MexaHu3Mbl 06paBOBaHMFI KOBaZIEHTHON XMMUYECKON CBA3MU (06MEHHbIl‘/'I n AOHOPHO-
aKLI,eI'IToprIﬁ). BogopoaHasa cBA3b. BasieHTHOCTD. 3J'IeKTpOOTpMLI,aTe}'IbHOCTb. CreneHb oKucAeHUs. MIOHbl: KaTUOHbI 1
AdHUNOHDbI.

BellecTBa MOJEKYNIAPHOIO M HEMOJIEKYNSIPHOTO CTPOEHMs. 3aKOH MOCTOSHCTBA COCTaBa BELLECTBA. TuMbl
KPUCTaI/IMYECKUX PELLETOK. 3aBUCMMOCTb CBOMCTBA BELLLECTB OT TUMA KPUCTAI/IMYECKON PELLETKMU.

MoHATME O AMCNEPCHbIX cucTeMax. VICTUHHbIE U KONIOUAHbIE pacTBOPbl. MaccoBasi 4,015 BELWECTBA B PaCTBOPE.

Knaccmd)mxau,m HEOPraHN4ecKmnx COGAMHEHMVI. HoMeHKnaTypa HeopraHM4eckux BellecTB. [eHeTuyeckas CBA3b
HEOPraHM4YeCKnX BELWECTB, MPUHaANEXaAWNX K Pa3/IM4HbIM KJ1aCCaM.

XuMunyeckas peakuums. K}'IaCCVId)MKaLI,VIFI XUMUNYECKUNX peaKLl,VIVI B HEOpFaHM'«-IeCKOﬁ n opraqueCKoﬁ XUMMUK. 3aKOH
COXpaHEHMA MacCCbl BEWECTB, 3aKOH COXpPaHEHUA N NpeEBPaLLEHNA SHEPTUN NPU XUMUYECKUX PEaKLUAX.

CKOpOCTb peakummn, ee 3aBUCMMOCTb OT Pa3/IMyHbIX GpakTopoB. ObpaTuMble peakumn. XuMMYecKoe paBHOBeCHKE.
®daKTopbl, BAUAKOLME HA COCTOAHNE XMMMYecKoro paBHoBecus. MpuHumn Jle Latenbe.

JNeKTpomTUYECKas auccoumaums. CuabHble M cnabble 3neKTpoanTbl. Cpefa BOAHbIX PacTBOPOB BeLLECTB:
KUCNas, HeMTpanbHas, WwenodHas. Peakumm MoHHOro obmeHa.

OKNCANTENBHO-BOCCTAHOBUTESIbHbIE peakumnun.

JKCrNepuUMeHTa/IbHble METO/bl U3YYEHUS BELLECTB U MX MPEBPALLEHNI: AeMOHCTpauma Tabauy, "Tepuoanyeckas
cucTeMa xmmMmyeckux anemeHToB .M. MeHaeneesa", nsyyeHne Moaenen KpUCTaaIM4ECKMX PELLETOK, HabaAeHUE U
OMNMUCaHUEe [EMOHCTPALMOHHbLIX M NabopaTopHbIX OMbLITOB (pas3fioXeHue MnepoKcuaa BoAOopPoAa B MPUCYTCTBUU
KaTanmsatopa, onpefesieHne cpejibl PaCTBOPOB BELLECTB C MOMOLLbI YHUBEPCAIbHOFO MHAMKATOpa, peakLMmn MOHHOTO
obMeHa), npoBeAeHne NpakTMYeckomn paboTbl "BansHME pa3anyHbIX GaKTOPOB Ha CKOPOCTb XMMUYECKOM peakuumn'.

PacueTHble 3aga4n.

PacyeTbl MO YypaBHEHMSM XUMMUYECKUX PeaKkUuMii, B TOM YUC/IE TEPMOXUMUYECKME pacyeTbl, pacyeTbl C
MCMNoJib30BaHMEM MOHATUSA "MaccoBas 404 BellecTsa'".

Paspen 2. HeopraHunyeckas xumMms.

HemeTtannbl. MonoxkeHne HemeTanoB B [epnoanyeckom cucteMe xuMmmnyeckmnx anemenTos .M. MeHgeneesa u
0COBEHHOCTU CTpoeHuss aTtoMoB. Pu3Myecknme cBOMCTBA HeMeTa/NoB. ANNOTPONUA HemeTanoB (Ha npumepe
Kucaopoga, cepbl, dochopa u yrnepoaa).

XUMUYECKMe CBOMCTBA BaXKHEMNLLMX HEMETAIN0B (rasoreHoB, cepsbl, a3oTta, docdopa, yrnepoga u KpeMHusa) u nx
coegmHeHUI (OKCUA0B, KUCIOPOACOAEPKALUMX KUC/IOT, BOAOPOAHbIX COEANHEHNA).

MpuMeHeHne BaKHEMNLLMX HEMETAJIZIOB N UX COGAMHGHMI}‘I.

MeTtannbl. MonoxeHne MeTannioB B lepuoauyeckon cucteMe Xummyeckux ssiemenToB [.. MeHpgeneesa.
OCoBGEHHOCTM CTPOEHMS INEKTPOHHbIX 060/104eK aTOMOB MeTannoB. Obuime Ppusmyeckme cBoncTBa MeTannos. Cnaaebl
MeTasINIoB. DJIEKTPOXMMUYECKUIA P, HANPSX)KEHUI MEeTa/IoB.

XUMMYecKMe CBOMCTBA BaXKHEWMLLUMX METANNOB (HATPWUM, Kanui, KanbLUWi, MarHWi, aJloMUHUNA, LUHK, XPOM,
Xeneso, Mejlb) N UX CoeMHEHUIA.



O6wwme cnocobbl NonyvyeHns MeTannoB. NpuMeHeHne MeTaNNoB B ObITY M TEXHUKE.

3KCI'IepMMeHTaIIbeIe MeTodbl U3yvyeHunAa BeweCTtB U UX npeBpau.l,eHMﬁ: n3yvyeHme Koanekuunun "MeTannbl un
cnnaBbl”, 06pa3LI,OB HEMETAN/I0B, pelleHNne sKCNnepUMeEHTa/IbHbIX 3aa4, Ha6J'II-O,£I,EHMe 1 ornncaHmne neMOHCTPALUNOHHbIX
n na60paTopr|x OnbITOB (B3aMMO,ﬂ,eVICTBMe rMapoKcnaa altoMMHUA C paCTBOpaMn KUCJIOT U u.l,enoqeﬁ, Ka4yeCTBEHHbIE
peakunn Ha KaTUOHbI METafIfIOB).

PacuyeTHble 3agauun.

PacueTbl Macchl BelllecTBa M o6beMa razoB Mo U3BECTHOMY KOJIMYECTBY BELLECTBA, Macce UAN 06beMY OHOMO
M3 y4aCTBYIOLLMX B PeaKL MM BELLLECTB, pacyeTbl Macchl (06beMa, KOIMYeCcTBa BeLLEeCcTBa) NPOAYKTOB peaKkLumm, eCIM OAHO
U3 BELLLECTB UMEET NPUMECH.

XumMus n XusHb. MexxnpegmeTtHble CBA3NU.

Ponb xuMum B obecneyeHnm sKoA0rM4ecKom, 3HepFeTMHECKOI}‘I n I'Il/ILLI,eBOﬁ 6e3omnacHocTy, pa3BnTUn MeaunLmHbl.
[MoHATME O Hay4YHbIX MeTOAax NO3HAHMSA BELECTB U XMMUYECKUX peaKLl,MVI.

MpeacTtaBaeHNs 06 06LLMX HAYYHBIX MPUHLMMNAX NPOMbILLAEHHOIO NOYYEHUS BaXKHENLLNX BELLLECTB.

YenoBeEK B MMpe BELLECTB W MaTEpPUAsIOB: BaKHEMLUME CTPOUTE/IbHbIE MaTepuasibl, KOHCTPYKLMOHHbIE
MaTepuanbl, KpacKu, CTEK/IO, KepaMWKa, MaTepuanbl AN SNEKTPOHUKM, HaHOMaTepuasbl, OpraHUYeckue u
MUWHepabHble YA06peHus.

XuMua 1 300poBbe YesloBEKa: NPaBW/a MCMNOJIb30BAHUA JIEKAPCTBEHHLIX MPenapaTos, Nnpaswuia 6e3onacHoro
MCNOJZIb30BaHMA NpenapaTtosB ObITOBOM XUMUM B I‘IOBCG,D,HGBHOVI XU3HW.

Peanusaums MexnpeaMeTHbIX CBA3eid NpuU U3ydeHMM obulleid M HeopraHudyecko xumum B 11 Knacce
OCYLLECTB/IAETCA Yepe3 MCMNOo/b30BaHME KaK O6LIMX eCTeCTBEHHO-HAY4YHbIX MOHSATUA, TaK M MOHATUIA, ABASIOLMXCS
CUCTEMHbIMU AN OTAE/bHbIX NPeAMETOB €CTECTBEHHO-HAYYHOro LMKAA.

O6uiMe ecTecTBEHHO-Hay4yHble TMOHATUA: HayyHbiA aKT, TrunoTesa, 3aKOH, TeOpus, aHanu3, CUHTES3,
Knaccudukaums, NnepmoanyHoCTb, Hab N AeHNE, SKCMEPUMEHT, MOJIEIMPOBAHNE, USMEPEHUE, SIBIEHUE.

dusunka: Matepusi, sHeprus, macca, aTtoM, 3/EKTPOH, MPOTOH, Hel7lTp0H, MOH, M30TON, PaAAUNOAKTUBHOCTD,
MOJ1eKyNa, 3HepFeTMLIeCKMﬁ YPOBEHb, BELWLeCTBO, TENO, obbem, arperatHoe COCToAHME BeleCTBa, d)M3VI‘-IeCKMe
BE/INYNHBLI U €UHNLLBI UX U3MEPEHUNSA, CKOPOCTb.

bunonorua: kneTka, opraHM3Mm, SKOCUCTEMA, 6M0c¢epa, MaKpO- U MUKPO3J1IEMEHTbI, BUTAMUHDbI, obmeH BelleCTB B
OopraHmn3me.

leorpadus: MUHepasbl, FOpHbIE MOPO/bI, MONE3HbIE UCKOMAEMbIE, TOMIUBO, PECYPChI.

TexHONMOrnsA: XMMMYECKAss MPOMBILWIEHHOCTb, METaNlyprusi, MNPOU3BOACTBO CTPOUTENbHBIX MaTepuasos,
CEJIbCKOXO35IMCTBEHHOE  MPOM3BOJCTBO, MULIEBAs MPOMbIWIEHHOCTb, dapMaleBTUYECKasl MPOMbILLIEHHOCTb,
NMPOU3BOACTBO KOCMETMYECKMX MpenapaTtoB, MPOU3BOACTBO  KOHCTPYKLUMOHHBIX MaTepuasioB, 3JIEKTPOHHas
MPOMbILIJEHHOCTb, HAHOTEXHOJIOTUM.



5. TEMATHYECKOE IINTAHUPOBAHUE

[Ipu peanuzanuu cojepkaHus 001e00pa30BaTENIbHON y4eOHOM AMCHUILIMHBI «XHUMHUS» B Tpelenax
ocoerus:t OIIOII CIIO na 06Ga3e OCHOBHOIO OOIIEr0o OOpa30BaHUsS IOJTYYEHHEM CpPETHEro OO0IIero
obpazoBanus (IIIICC3) makcumanpHast yueOHas Harpy3ka 0Oy4aroIMXCsl COCTABIISCT:

- o oyHOM Gopme 00ydeHus — 72 4acoB, U3 HUX 00sI3aTeNbHAsS ayJUTOpPHAs Harpys3Kka
oOyyJaronuxcsi, BKJItouas MpakTHIecKue 3auatus, — 36 daca, [I[pomexxyrounas arrecranusi- 4.

- 10 3a09HO# popme o0yueHust — 36 yacoB, U3 HUX 00s3aTeNIbHAs ayIUTOPHAs Harpy3Ka
oOydaromuxcsi, BKIIOYasi MPaKTUYECKUE 3aHATHA, — 6 YaCOB, BHEAyJIUTOpHAs CaMOCTOsATENbHas paboTa
cTyaeHToB — 30 yacos.

o4yHas popma 00yueHUs

Bup yyeOHOM padoThI Oo6bem
4acoB

MakcumaJjibHas ydyeOHasi Harpy3Ka (Bcero) -

Oo0s13aTe1bHAA ayAUTOPHAA y4eOHAsl HATPY3Ka (BCero) B TOM 72

yucie:

JIEKIINH -

MPaKTHYeCKUe 3aHATUHSA 36

CamocrosiTesibHasi paboTa o0y4yaroierocst (Bcero) 32(18+14)

KoncyasTanus -

IIpomexyTouHast arrecrauus B gopme a/3a4yera 4

dopma oOydeHus1 - 3a04Has

Bux yueOHoi padoThl O0bem

4acoB
MaxkcumasbHasi yueOHasi HArpy3ka (Bcero) 72
Oobs13aTesibHAs Ay INTOPHAs yueOHAasi HATPY3Ka (BCero) B TOM 36
yucie:

TeopeTnieckoe o0yyeHmne -

NMPaKTHYeCKUE 3aHATHS 6
CamocrosiTesibHasi paboTa o0y4yarierocs (Bcero) 30
KoncyabTanus -

IIpome:xxyTouHas arrectauus B popme n/3adera 4




HanmeHoBaHue Konunuecteo ®dopmbl 1
N2 pa3nenos U TeM yacoB DNIeKTPOHHbIE MeToAbl
n/n nporpamMmmbli I'IpaKT. CamMocTto pecypchbl KOHTpO/IA U
Jlekumn |pabor | s OL€HKa
] bl TeJibHasA pesyabrata
pab6oTta obyuyeHus
Paspen 1. TeopeTyecKkue OCHOBbI
OpraHU4YecKoi XuMum
KOHTpO/ibHbIE
Npeamet https://profspo.ru/ca BOMPOChI
OpraHMYecKom - 1 4 t alog/books/fpu- TecTpoBaHM
XUMUU. books e
Teopwus KoHTposibHas
1. CTpoeHus pa6oTa
1 OpraHnUYecKux
. Pedepat
coeiMHEHNN
A M.
bytneposa
1 4
UTtoro no pasgeny -
Paspen 2. Yrnesogopopbl
KOHTpO/ibHbIE
https://profspo.ru/ca BOMPOCHI
MpeaenbHble - 1 4 t alog/books/fpu- TecTupoBaHm
yrneBoaopoapl — books o
2. ANKaHbl
1 KoHTposibHaA
pabota
Pedepar
KOHTpOJIbHbIE
https://profspo.ru/cat BOMPOCHI
2. | Henpeaenbhobie - 1 4 alog/books/fpu- books |  Tectyposanme
2 YrneBogopoabl:
aNKeHbl, KoHTponbHag
ANKAANEHDI, pabota Pedpepar
aNKMHbI
KOHTpO/IbHbIE
. BOMPOChbI
ApomaTHieckH 1 https://profspo.ru/cat
2. . alog/books/fpu- books | KOHTpO/bHas
3 pabota Pedpepar
yrneBoaopoapl - 4
KOHTpO/IbHbIE
Mn o) e BOMPOChI
PVPOAHE! https://profspo.ru/cat P
2. MICTORRMIN alog/books/fpu- books KoHTponbHas
4 |YTNeBOAOPOJOB U UX pabota Pedpepar
nepepaboTtka - 1 6
Wtoro no pasaeny i 6 26



https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
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https://profspo.ru/catalog/books/fpu-books
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https://profspo.ru/catalog/books/fpu-books
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https://profspo.ru/catalog/books/fpu-books
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Paspen 3. Kucnopopcopepxawme
opraHuyecKune coeMHEHUS

KOHTpO/IbHbIE

https://profspo.ru/ca BOMpPOCHI
CnupTbl. GeHon - 4 t alog/books/fpu- TecTUpoBaHm
books e
3.
1 KoHTpoJibHas
paboTa
Pedepar
30

Wtoro no pasaeny -



https://profspo.ru/catalog/books/fpu-books
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6.1. TemaTnuyeckuii JIaH y4eOHOM JUCUMILIMHBI

Buabl yueOHoit
padoThl, BKJIOYAS

CaMOCTOSITEIbHYIO
padoTy CTYJI€HTOB U
TPYAOEMKOCTB (B ®opMmBbI TEK.
No yacax) KOHTPOJISA
Pazaenbl U TeMbl IMCHUTIMHBI
n/n ycneB.(no
Heoenam cem.)
Pazoen 1. Opranudeckasi XuMusi
1 2 4 VYcTHBIH ompoc
Tema 1.1 OcHOBHbBIE OHATHS [Incemennas pabora
OpPraHUYecKoil XMMHM U TeOpHUsi TTposepka
CTPOEHHS OPraHUYECKUX COeTUHEHHUI. n1abopaTopHBIX
1.Ilpeamer opranuueckoii xumun. Teopust pabor.
CTPOEHUS OPraHUYECKUX COCIUHEHUI
A.M. bytieposa.
M30MepHust U H30MEPHI.
Knaccudukanus opraHMuecKux BeIIecTB.
['omonoru u romonorus. Hagana
HoMeHkIaTypbl [UPAC. Knaccuduxanus
[peaKIuii B OPraHNuYEeCKOM XMMUH
Tema 1.2 YriieBogopoabl 1 MX NPUPOIHbIE
HCTOYHUKH. ITpoBepka
1. Ankanpl 6 8 71ab0paTOPHBIX
2.JIveHbl U KaydyKH. paGor.
3.1IpupoaHble HCTOYHUKY YIJIEBOAOPOIOB.




Tema 1.3 Kuciopoaoconepxamue
OpraHuvecKue coeJIMHeHHUs.

VYerHbIi onpoc
IIucemennast pabora

1.deHobI. 12 TectupoBanue

2.CnoxxHble 3pupHI ¥ KUpbl. Mbl1a Ipoepka

3.YrieBopl. 11ab0paTOPHBIX
nwal

Tema 1.4 AzoTocoaepxkamue 6 VYcTHbIR ompoc

OPraHu4YeCKue COCIUHCHUSA. HOJ’II/IMepr.

IIucemennast pabota

1 .benku. Crpykrypa. Xumudeckue TectupoBanue

CBOICTBA 6Hp0BepI<a

2 ITnactmaccel. Bomoksa f1abOpaTOPHBIX
pabot

Pazoen 2. O611asi U HeopraHuvecKasi XUMHUs

XMMMU.
1.Atom. Monekyna. XuMuueckui
piemeHT. Ammotponus. [Ipocteie n

1 |cioxkHbIE BelecTBa. KauecTBeHHBIHN U
KOJIMUYECTBEHHBIN COCTAB BEILLIECTB.
XUMUYECKHe 3HaKU U (hOPMYJIbL.

macchel. KonnuecTBo BCIICCTBA.

Tema 2.1 OcHOBHEBIE MOHATHSA U 32AKOHBI

OTHOCUTENLHBIC aTOMHAS U MOJICKYJISIpHAaA

YcrHbIi onpoc
[lucemennas pabota

Tema 2.2 CTpoenne aToma.
Ilepuoauveckuii 3aK0H 1
MeproAUYeCcKasi CHCTEMAa XMMHYECKHX
semeHTOB [[.M.MeHaeneeBa

2 |1.CTpyKTypa NepHOANYECKON TaOIHUIIBI.
CtpoeHue aToMa U MepuoINYeCKUil 3aKOH
JI.11. Menneneea.fInpo u dieKTpoHHas
000J104Ka.

VYceTHsll onpoc
TectupoBaHue

Tema 2.3 Tunbl XuMHYECKOH CBA3M,
BU/IbI KPUCTAJIMYECKUX PelIeTOK
1.MoHHas, KOBaJICHTHAS, METaJUINYSCKas,
BOJIOPOJAHAS XUMHYECKHUE CBS3HU. THITBI
KPUCTALIMYCCKUX PEHICTOK

VYceTHbll onpoc
TectupoBaHue

4 [Tema 2.4 OcCHOBHbBIE TEOPUHM XUMHUU
Y cTaHOBIEHUE 3aBUCUMOCTH CBOMCTB

00pa3yroMINX UX XUMHYECKUX dJIEMEHTOB.
XapakTepruCTHKa BAXKHEHIIINX TUIIOB
XUMHUYECKHUX CBSI3EH U OTHOCUTEILHOCTH
PTOU TUIIOJIOTUN.

XUMHUYECKUX BEIIECTB OT CTPOCHUA aTOMOB

10

YcTHBIM onpoc
TectupoBanue
ITposepka
m1abopaTOPHBIX
pabor




Tema 2.5 Bakueililnue BelecTrsa u
MaTepHaJIbl

XapaKTepucTHKa CTPOSHHUS aTOMOB U
KpUCTAJIJIOB M HAa 3TOM OCHOBE — OOIIMX
(hU3UYECKUX M XUMHUYECKHX CBOWCTB
METaJUIOB M HEMETAJLJIOB. XapaKTEePUCTHKA
COCTaBa, CTPOCHHUSI, CBOMCTB, MOTYUYCHHS U
HpI/IMe - HCHUC Ba)KHefIIHI/IX HEMCTAJIJIOB.
XapaKTeprucTUKa Ba)KHEHIIIHMX KJIACCOB

VYeTHBI onpoc
[MucemenHas paboTa
IIpoBepka
m1ab0paTOPHBIX
paboT

Tema 2.6 XumMuueckue peakumu.

1. Knaccudukamnus XuMHIECKUX peaKITuii.
Karanutuueckue peakuuu. OOpaTumble U
HeoOpaTUMbIe peakiuu. | OMOTeHHBIC U
FETEPOreHHBIC PEAKIINH. DK30TEPMUUYECKHE
1 SHIOTEPMUYECKHE peakiuu. TermoBoi

P HEKT XUMUIESCKIX PEAKITHIA.
TepMoxuMuyeckue ypaBHEHUS.

2. OKHCIUTEILHO-BOCCTAHOBUTEILHBIC
peakiu. CKOPOCTh XUMHUYECKUX PEAKIIHA.

YcTHBIM onpoc
IIposepka
nabopaTopHBIX
pabot

Tema 2.7 Xumuuuneckuit
DKCIHEPUEMEHT

BrIMoTHEHHE XUMHUYECKOTO DKCIICPUMEHTA
B IIOJIHOM COOTBCTCTBHHU C IMPaBUTIAMH
TEXHUKU 0€30TIaCHOCTH.

Ha0ronenue, puUKCUpoBaHUE U OMTUCAHUE
[PE3yJIbTaTOB MPOBEICHHOTO SKCIIEPUMEHTA

VYerHblIi onpoc
IIncemennast paborta
TectupoBanue
IIpoBepka
J1a00paTOPHBIX
pabot KonTponbHas
pabora

Tema 2.8. Xumuueckast nHGOpMaIHs
[TpoBeneHne caMOCTOSTEIBHOTO IOUCKA
XUMHAYECKON HH(OpMAIIH ¢
MCIIOJIb30BAHUEM PA3TMYHBIX HCTOYHUKOB
(Hay4HO-TIOIYJIIPHBIX U3aHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pECYPCOB
MuTepHera);

Tema 2.9. PacTBopbl. PacTBOpuMoOCTS.
1.HucTtele BemecTBa U CMECH.
JlucniepcHele cuctemsl. PactBop MaccoBas
1107151 PACTBOPEHHOTO BEIIECTBA
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Tema 3.0. CBolicTBa MeTaLJIOB 1
HEeMeTaJlJIOB.

1.Metamnbl. Knaccudukanus, cBoiicTa
METAJUIOB. DJIEKTPOXUMUYECKUN P
HanpspkeHui MetamioB. Ob1re crnocoObl
nosyuyeHus. [lonsTie o MeTautyprumu.
CrutaBbl UEpHBIE U IIBETHBIE.
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Tema 3.1.Knaccupuxanus
HEOPraHU4eCcKUX COeIMHEeHU U UX
CBOMCTBA.

Knaccudukanus u CBOMCTBA cosiei
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Tema 3.2. A30T 4 ero coeagMHEHHE.
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Tema 3.3. Illesi0uHbIE METAJIIBI.




14 | Tema 3.4. IIpopuiabnoe u 2 4
Npo(ecuCHOHATBLHO 3HAYMMOE
coJepIKaHue

[TpodmibHoe 1 MpodeccuoHanbHO
3HaYMMoe cojeprkanue CoOmroeHne
MpaBIJI OE30MTACHOTO OOPAIIEHUS C
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH,

KonTpoabnHas padoTa 2 Hrorosas KP
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6. YYEBHO-METOANMYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIHHEYEHUE NMPOT'PAMMBI YYEBHOU JINCHUITJIMHBI

Oobs13aTesibHAs IUTEpaTypa:

1. Pymsutuc I'.E., ®enpaman @.I'. /Xumus: 6a30BbIi ypoBeHb: Y4eOHUK 11 00pa30oBaTeNbHBIX
OpraHu3alluii, pealn3yroMX 00pa3oBaTebHbIC MPOTrpaMMBbl CpeIHEro MpohecCHOHAIBHOTO
oOpazoBanus; 1-e uznanne Mocksa : IIpocBemnienue, 2024. — 336 ¢.  — ISBN 978-5-09-
107579-3. — TekcCT : ANEKTPOHHBIN // DIEKTpOHHBIN pecypc 1udpoBoil 0Opa3zoBaTEIHLHOM
cpeasl CITO PROFob6pazoBanue : [caiit]. — URL: https://profspo.ru/books/139416

JlonoiHUTE IbHAS JIUTEPaTypa:

1. Pagenkmit A.M. / Xumusi: 6a30BbIii yPOBEHb: TPEHUPOBOYHBIE TMPOBEPOUYHBIE PAOOTHI:
ydeOHOe Tmocobue, pa3padOTaHHOE B KOMIUIEKTE C YYEOHHMKOM IS 00pa30BaTeIbHBIX
OpraHU3allii, PEATH3yIONINX 00pa30BaTEIbHBIC MPOTPAMMBbI CPEIHEr0 MPOGECCHOHATBHOTO
oOpa3oBaHUs.

1-e uznanue; Mocksa: [Ipocsemenue, 2024.

HNuTepHeT-pecypenbl:
1. Poccuiickas anexktponHas mkosa https://resh.edu.ru/
2. OnextponHbiii pecypc PROFo6pazoBanue https://profspo.ru/
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6.1 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Peanmuzanust mporpaMmbl  00IIe00pa3oBaTEIbHOM  Yy4EOHOM — JUCHUIUIMHBL  «XUMUSD)
OCYIIECTBJISIETCS B y4eOHOM KaOWHETE MAaTEMAaTHYECKUX M €CTECTBEHHOHAYYHBIX JUCITUTUIHH
B KOTOPOM €CTh BO3MOXXHOCTh IIPOBOJIMTH 3aHSTHSA, TPYNIOBbIE W WHIAUBUIYAIbHBIC
KOHCYJIbTAIIMM, TEKYIIUH KOHTPOJIb U MPOMEXYTOUHYIO aTTECTAlMI0 KaK B TPaAUIMOHHOMN
dbopme, Tak U C UCTIOTH30BAHUEM UHTEPAKTUBHBIX TEXHOJIOTUN U PA3TUYHBIX 00pa30BaTEIbHBIX
METO/TUK.
[lepedyenn 000pyaOBaHUS U OOBEKTOB ISl IIPOBEJCHUS 3aHITHI:
Croun nnsa npenoaasarens — 1 mir.;
Cryn aist npenonasatesns — 1 mt.; CToasl nms
CTyneHTOB — 16 mT.; CTynbs ydueHU4YEeCKHE — 32 IIT.
Jlocka knaccHast — 1 mT.;
Bemanku — 2 mr.;
xad nns kaur — 1 wr.;
NmeroTcss Takke ydeOHbIE ayJAWTOPUH ISl CaMOCTOSITENIBHOW palOOThl, KAOWMHETHI s
NPOBEICHUS TMPAKTHUUECKUX 3aHSATUH, OCHAIEHHbIE O0OpYJOBAHHEM TEXHUYECKUMHU
cpeAcTBaMH OOy4EeHUSI U MaTepUualiaMH,
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yunrtbiBaromumu TpedoBanuss GI'OC COO u ®I'OC CIIO.
[ToMetiennsi KaOMHETOB YJOBIETBOPAIOT TpeboBaHUAM CaHUTaApPHOIMHUIEMHUOIOTHYECKUX
npaBui U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaieHo 000py/10BaHHEM, B TOM YUCTIE
CHEeIUaTN3UPOBAaHHON yueOHOW MeOenbl0 W CpelcTBaMu OOy4YEeHUSs, JOCTAaTOYHBIMH IS
BBITIOJTHEHUS TPEOOBaHUM K YPOBHIO MOJATOTOBKU 00YUYarOIIUXCS.
[Ipu npoBeeHUN 3aHSATUN UCIIOJIB3YETCs AJIEKTPOHHBIN pecypc uppoBoi 00pa3oBaTeIbHON
cpenbl  «PROFoOpa3oBanue» u 310eKTpoHHbIE oOpa3zoBarenbHble pecypcbl  Hayunoit
ouommoreku Y.
JlocTyn K KOHTEHTY U CepBUCaM Ha 3JIEKTPOHHOM pecypce Lu(poBoit 00pa3zoBaTeabHOM cpebl
CIIO PROFo6pa3oBanue mpenocTaBiseTcsi B COOTBETCTBUU C yclIoBUsIMU moanucku 'Y
yepe3 JUYHBIA KaOuHeT.  JlucnummHa peanusyercss B TpagullMOHHOM ¢dopmate, C
HCIIOJb30BaHUEM HHTEPAKTUBHBIX (POPM MPOBEICHUS YUCOHBIX 3aHSITUH, B CUHXPOHHOM M
ACUMHXPOHHOM pexXxuMe Ha obpasoBarensHol uiardopme CIIO
PROFo06pazoranue https://profspo.ru/.
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