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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOM JTUCIHUILIMHBI «XUMMUSI»

1.1. MecTo AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI mnpodeccHoHAIbHONH 00pa3oBaTebLHOI
NPOrpaMmblI

O6meo0Opa3oBareabHas JUCHUTIIHHA «XUMUS SIBISIETCS 00s13aTEIbHOM YacThiO
00111e00pa30BaTEILHOTO HUKJIa 00pa3oBaTeabHOM mporpaMMbl B cooTBeTcTBUU ¢ ®I'OC CIIO mo
21.02.02 bypenue HEPTSIHBIX U Ta30BBIX MECTOPOXKICHHHA

TpynoeMKOCTh AUCHUIIIMHBI «XUMHUS» Ha 0a30BOM YpOBHE COCTAaBISET 72 yaca, U3 KOTOPBIX

64 yaca — 6a30BbIif MOAYJB (6 paszenoB) ¥ 8 YacoB — MPUKIIATHON MOy b (1 pa3aen), BKIIFOYarouit
MIPaKTUKO-OPUEHTUPOBAHHOE COJIepKaHNUE KOHKPETHON podeccHu il CrIenaaIbHOCTH.

[TpukiagHoit MOIY/Ib BKJIIOYAET OAMH pa3fen. Paznmen 7 «XumMus B ObITY M ITPOU3BOJICTBEHHOMN
JIEATEILHOCTH YEJIOBEKAy peaTnu3yeTcs I BceX Mpodeccuii/crenalbHOCTEH Ha MaTepraie KecoB,
CBS3aHHBIX C OKOJIOTHYECKON OC30MacHOCThIO M  OLEGHKOHW IMOCIEACTBHA  OBITOBOW H
MIPOM3BOJICTBEHHON JIEATEIIBHOCTH, 1O OTpacisM Oyaymed MnpoecCHOHANBHON IesTeIIbHOCTH
oOyyJarouuxcs.

[lepron oOydeHuss © pachpeneieHHe II0 CeMecTpaM OmpeieiseT oOpa3oBaTenbHAS
OpraHHU3aIMs CAMOCTOSTENBHO, C YU€TOM JIOTHKU (OPMHUPOBAHUS MPEAMETHBIX Pe3yIbTaToOB, OOIINX
U TpodeCCHOHATBHBIX KOMIIETEHIMI, MEXMPEAMETHBIX CBA3€H C JAPYrMMU JAUCHUIIMHAMU
0011eo0pa3oBaTeabHOro U 001IEeNPoheCCHOHATBLHOTO UKIIOB Y4eOHOTO MIIaHa.

1.2. Henu U ni1aHupyeMble pe3yJibTAaThl 0CBOCHHS THCIIUILTHHBI

1.2.1. leau u 321244 AUCUUTJIMHBI

dopMuUpOBaHUE y CTYJICHTOB TMPEACTABICHUS O XUMHUYECKOW COCTAaBIISIONIEH €CTeCTBEHHO-
HAyYHOW KApTHHBI MHpa KaK OCHOBBI NPHHSTHS PEIICHUH B XKU3HEHHBIX W TPOU3BOIACTBCHHBIX
CUTYaITUSIX, OTBETCTBEHHOT'O MTOBEJICHUS B TIPUPOITHOM cpejie.

3apaum IUCHUIIHHBI:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XWMHUYECKHX TMPOIECCOB U
SABIIGHUH B OKpYXKawIled cpene, I[EIOCTHOW HAyYyHOW KapTUHBI MHpa, B3aUMOCBSI3U U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBISTH (POPMYIbl HEOPTraHMYECKMX W OPTaHMYECKUX BEIIECTB,
YpaBHCHUS XHMHUYCCKHUX pEaKIui, OOBSICHATh WX CMBICT, WHTEPIPETUPOBATh PE3YJIBTATHI
XUMHUYECKHX IKCIICPUMEHTOB,

3) chopmupoBaTh HABBIKH TPOBEACHHS IMPOCTEHININX XUMHYECKHX OSKCIICPUMEHTATBHBIX
UCCJIEIOBAaHUM C COOIIOZCHMEM MpaBUil O€30MacHOr0 OOpalleHUs C BELIECTBAMU M J1a0OpaTOPHBIM
o0opynoBaHuEeM;

4) pa3BUTh YMEHHUS HCIOJIB30BaTh HMH(DOPMAIMIO XUMHYECKOTO XapakTepa U3 pa3lIndHBIX
HMCTOYHHKOB;

5) copmupoBaTh yMEHUsI IPOTHO3UPOBATH MOCIEACTBHS CBOCH JEITETbHOCTH U XUMUYECKUX
MIPUPOJTHBIX, OBITOBBIX M TPOU3BOJICTBEHHBIX ITPOIIECCOB,;

6) copmMupoBaTh MOHUMAHWE 3HAYMMOCTH JIOCTHIXKEHWH XUMHUYECKOW HAyKU M TEXHOJOTHUU
JUTSL pa3BUTHS COIIMATTLHOM U TTPOU3BOJICTBEHHOU cep.

B oT10i1 cBsi3u npu u3yueHUH mpenMeTa «XHUMHUs» JTOMUHUPYIOIIee 3HAYCHHE MPUOOpeTaroT
TaKue IeJIM U 33/1a4H, KaK:
ajanrtanus OOyYaromMXCs K YCIOBUSIM JTUHAMHYHO PAa3BUBAIOIIETOCS MHPA,
(hopMHUpOBaHHE WHTEIJICKTYAIBbHO PAa3BUTONW JIMYHOCTH, TOTOBOM K CamMo0Opa30oBaHUIO,



COTPYAHUUCCTBY, CaAMOCTOATCIILHOMY IIPUHATHIO TPAMOTHBIX pemeHHﬁ B KOHKPCTHBIX
KN3HCHHBIX CUTYyallHAX, CBA3AHHBIX C BEIIECCTBAMU U UX IIPUMCHCHHUEM

dbopMHupoBaHHE Y OOYYAIOIIUXCS KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUH),
UMEIOIUX YHHUBEPCATbHOE 3HAYCHHE I PA3IMYHBIX BHUJIOB JCSATCILHOCTH: PEIICHUS
npoOJieM, MOMCKa, aHaau3a U 00pabOTKU MHGOPMAIMH, HEOOXOAUMBIX IIJIsl MPUOOPETCHHS
OTBITa JACSITETHLHOCTH, KOTOpAsi 3aHMMAET BOXKHOE MECTO B MO3HAHWM XUMHUU, a TAKKE JUIS
OLICHKA C TIO3MIUH 3KOJOTMYECKOW O€30MacHOCTH XapakTepa BIHMSHUS BEUIECTB U
XUMHYECKHX TPOIIECCOB HA OPTaHU3M UYeIOBEKa U MIPUPOJIHYIO CPENy;

pa3BUTHE T[I03HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX M  TBOPYECKHUX
CHOCOOHOCTEH 00y4JarolUXCsi: CIOCOOHOCTH CaMOCTOSATENbHO MPUOOPETaTh HOBBIC 3HAHMS
[0 XMMUU B COOTBETCTBUM C KMU3HEHHBIMU IOTPEOHOCTSIMH, MCIIONb30BAaTh COBPEMEHHbBIE
nH(OPMALIMOHHBIE TEXHOJOTHH JJIs MOKMCKa U aHalu3a y4eOHOMl M Hay4yHO- MOMYJIsSpHON
nHpOpPMAINY XUMUYECKOTO COJIePIKAHMS;

dbopMUpOBaHHE U pa3BUTHE y OOYYAIOMIMXCS AaCCOIMATUBHOTO W JIOTHYECKOTO
MBIIUICHHS, HAOMIOATEIbHOCTH, COOPAaHHOCTH, AaKKYpPaTHOCTH, KOTOpble OCOOCHHO
HEOOXOMUMBI, B YAaCTHOCTH, TIPH IUIAHUPOBAHUM H  IPOBEICHUU XHUMHUYCCKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE y OOy4aromuxcs yOexIEHHOCTH B TYMaHHCTUYECKOW HANpPaBIEHHOCTU
XUMHM, €€ BaXHOW polM B peHIeHUH TIJ00aldbHBIX MpoOJeM  paluOHAIBLHOTO
MIPUPOJIONOJIB30BaHUs, OTOJHEHUS YJHEPreTUYECKUX PECYPCOB U COXPAHEHHS] IPUPOJHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO OTHOIICHHS K IMPHPOJAE U CBOEMY
3I0pOBbIO, @ TaK)Ke MPHOOPETEHUsI OIbITa HCHOJb30BAHUSA TMONYYEHHBIX 3HAHUM IS
MPUHSATHS TPAMOTHBIX PELICHUN B CUTYaIUSAX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSMU.

1.2.2. IlnanupyemMbie pe3yibTaThl OCBOSHHS OOIICOOpa30BaATEIILHON IUCIUTUIMHBI B COOTBETCTBHH C
®I'OC CIIO u Ha ocoBe PI'OCCOO

1.2.2.1 JlnyHocTHbIe  pe3yJbTaTbl  OCBOCHUS  HpeAMeTa  «XUMHS»  OTPaXKaroT
c(OPMHPOBAHHOCTD OTIBITA MMO3HABATEIHHON M MPAKTHUECKON JESITETPHOCTH 00YUaIOIIMXCS 110
peanu3aly IPUHATHIX B O0IIECTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:
1) rpaxmaHcKoro BOCIUTAHUSL:
OCO3HaHMs OOYYalOIIMMHUCS CBOMX KOHCTHTYLIMOHHBIX NIpaB U OO0s3aHHOCTEH,
YB@KEHUS K 3aKOHY U TIPAaBOTIOPSIIIKY;

MNpEaACTaBJICHHA O COLUMAJIBHBIX HOpMax W IpaBUIaxX MEKINYHOCTHBIX OTHOIIIEHUH B
KOJJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH MAESITENbHOCTH TMPU CO3JAaHHH Y4EOHBIX
MIPOEKTOB, pEIICHUW Y4YEOHBIX U TO3HABATEIbHBIX 3aJ/1a4, BBIMOTHEHUH XHWMHUYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TPUHUMATh MOTHBBHI, HAMEPEHHS, JTIOTUKY M apryMEHTBI
JIPYTUX TMPY aHATU3€ PA3TUIHBIX BUIOB yUEOHOU IEATETbHOCTH;

2) TATPUOTHYECKOTO BOCITUTAHUSL:
LIEHHOCTHOI'O OTHOLIEHHUS K MCTOPUYECKOMY M HAYyYHOMY HACIIEIUI0 OTEYECTBEHHOU
XUMUH;

YBaXXCHUA K IMPOLCCCY TBOPUYECCTBA B obnactu TCOPHU U NPAKTUUCCKOTO MPUMCHCHUSA
XUMHHU, OCO3HAHUA TOI'0, YTO JOCTUKCHUA HAYKU CCTh PE3YJIbTAT JIIMTCIbHBIX Ha6HIOHCHHﬁ,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyada y‘-IéHI)IX " IPaKTUKOB,

HHTEpPECAa W IMO3HABATCJIBHBIX MOTHUBOB B IIOJIYYCHHMU M IMOCICAYIOUICM aHaJn3eC
I/IH(I)OpMaI_II/II/I 0 MCPCAOBLIX NJOCTUKCHHUAX COBpeMCHHOﬁ OTE€YECTBEHHOM XHUMUU,

3) yXOBHO-HPABCTBEHHOTO BOCIIUTAHUSL:



HPaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O MMOBCACHU,

CIIOCOOHOCTH OIICHMBAaTh CUTYallUH, CBS3aHHBIE C XUMHYECKHMH SIBICHUSMHU, WU
MIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUECHTHUPYICh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U
LICHHOCTH;

FOTOBHOCTH OLICHUMBATH CBOE MOBEJICHUE U MOCTYNKHA CBOMX TOBAPUUIEH C MO3MIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) (popMHUpOBaHUs KYJIBTYPHI 370POBbS:
MOHMMAaHMsI [EHHOCTEH 3A0pOBOro M Oe3omacHOro odpasa >KM3HH, HEOOXOTUMOCTH
OTBETCTBEHHOT'O OTHOUIEHUS K COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOJTr0IeHUsI PaBHIT 0€301TaCHOTO OOpaITIeHUs C BEIIECTBAMHU B OBITY, IOBCETHEBHOM
JKU3HHU U B TPYAOBOU JEATEIbHOCTH;

IMOHUMAaHHWA HEHHOCTH MpaBHJI MHAWBUAYAJIBHOIO W KOJIICKTUBHOI'O 0e30I1acHOr0
IMMOBEACHMS B CUTYyallUAX, YTPOXKAOIINX 310POBbIO U JKU3HU J'IIO,I[GI‘/'I;

OCO3HaHMS TOCIEJACTBUH M HENpHUITUS BPEAHbIX MpHUBBIYEK (ynoTpeOieHus
AJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

5) TpymoBoro BocnMTaHus:
KOMMYHMKATHBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIIENOBATENLCKON IeATeabHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYrUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AKTHBHOC YY4aCTHUC B PCIICHHWH IIPAKTUYCCKUX 3aJdayqd COIIHaJIBHOﬁ
HaIlpaBJICHHOCTHU (B paMKax CBOCTO KJjlacca, IHKOJ'ILI);

HHTEpECAa K MMPAKTHUYICCKOMY H3YUYCHUIO npocbeccplﬁ pasInI"Horo poaa, B TOM 4HUCIIC
Ha OCHOBC NPUMCHCHUA NPCIMCTHBIX 3HAHUH 110 XUMHU,

YBa)X€HUS K TPYLY, JIIOASAM TpyZa U pe3yJbTaTaM TPYJA0BOM NEATEIbHOCTH;
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHAMBUAYAIBHON TPAaeKTOpUU 00pa3oBaHusl, Oyayieit
npodeccuu 1 peanus3aii COOCTBEHHbBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) 9KOJIOrHYECKOrO BOCIIMTAHMUS:
HKOJIOTMYECKH  1I€JIeCOO0pPa3HOTO OTHOULIEHHWS K MPUPOAE, KaK HCTOYHUKY
CYILLECTBOBAHMsI JKU3HU Ha 3eMIIE;

NOHMMaHMUs  TJ00aJBHOIO  XapakTepa HKOJOTMYECKHMX  MpoOsieM,  BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEIbI;

OCO3HaHUA HGO6X0}II/IMOCTI/I HCITIOJIb30BaHUA I[OCTI/DKCHI/Iﬁ XUMHU [OJId PCHICHUA
BOIIPOCOB PALIMOHAJIBHOT'O IPUPOAOIIOJIE30BAHUS;

AKTUBHOTO HENPUATHS IEHCTBUM, MPUHOCAIIMX BPEI OKPYXKAKILIEH IPUPOLHOU
cpele, YMEHHs TPOTHO3UPOBATH HEOJIAroNpHUATHBIE HSKOJIOTMYECKHUE  IOCIEACTBHS
IpPEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALaTh UX;

HaJIN4Ms PA3BUTOIO SKOJIOTMYECKOTO MBIIUICHHUS], SKOJIOTHYECKOW KYJIbTYpBI, ONbITA
JIEATEIbHOCTH DKOJIOTMYECKOM HAIpPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATbCS HMH B
MO3HABATEJIbHON, KOMMYHUKAaTUBHON M COLIMAJIbHOW TNpPAKTUKE, CIIOCOOHOCTH U YMEHHUS
AKTUBHO IPOTUBOCTOSATH UJICOIOTUU XeMo(poouu;

7) 1IEHHOCTH HAYYHOTO MO3HAHUS:
copmupoBaHHOE™ MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

NOHUMAaHMs CHeU(PUKN XUMHM KaK HayKH, OCO3HaHHs €€ poiu B (hOPMUPOBAHHUU
paloHaIbHOIO HAYYHOTO MBIIIIEHUS, CO3/IaHUU 1IEIOCTHOTO IPECTaBICHUS
00 OKpyKarollleM MUpe KaK O €JMHCTBE MPUPObI U YEIOBEKA, B TO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEN U pelIeHNH MpoOIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;



yOeXAEHHOCTH B 0CO00M 3HAYMMOCTHA XMMHHU JJIi COBPEMEHHOW [UBUIU3AIUU: B €€
T'YMaHUCTHYECKON HAIIPABICHHOCTH U BaXXHOU POJIM B CO3/IaHMH HOBOM 0a3bl MaTepHATbHOM
KYJIBTYPbI, PEHICHUH TJI00aTbHBIX MPOOJIEM YCTOWYUBOTO pa3BUTHs 4YEIIOBEYECTBA -
CBIPBEBOI, DHEPreTUYECKOM, MHILIEBON U HKOJIOIMYECKON Oe30MacHOCTH, B PAa3BUTUU
MEAMIMHBI, 00€CIIEYCHUN YCIOBUN YCIIENIHOTO TPY/Ja U SKOJOTHYECKH KOMGPOPTHOM KU3HU
Ka)KI0ro 4JieHa O0IIecTBa;

CCT€CTBCHHO'Hay‘IHOI>'I rpaMOTHOCTH: IMOHHMMAaHHA CYHIHOCTH METOJOB IIO3HAHMHA,
HCIIOJIB3YCMbBIX B €CTCCTBCHHBLIX HAYKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh MOJIy4acCMbIC 3HAHUA
JJIA aHallu3a H OOBSACHEHHS SIBIIEHUH OKpYyXariero Mupa H IIPOHUCXOJAAIIHNX B HEM
I/I3MeHeHI/If/'I, YMCHHA ACIIaTh 000CHOBaAHHBIC 3aKJIIOYCHHUS HA OCHOBE HAay4YHBIX (baKTOB n
HMCEIOMIUXCA JaHHBIX C LEJIBIO IMOJTYYCHHA JOCTOBEPHBIX BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOSTEILHO HKCIIOAL30BaTh XMMHYECKHE 3HAHHUSA Il PCIICHUA
HpO6JICM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

HHTCPECCA K IMO3HAHWIO U HCCHGHOBaTeHBCKOﬁ ACATCIIBHOCTH, TOTOBHOCTU U
CIIOCOOHOCTH K HCIIPEPBIBHOMY o6pa30BaHmo n caMoo6pa30BaHmo, K aKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAHWH 10 XMMHH B COOTBETCTBUH C KHM3HCHHBIMHU HOTp€6HOCT$IMI/I;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pa3IM4HbIX cdepax MmpodeccHoHATBHOI
NESITEITbHOCTH.

1.2.2.2 MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHUs Y4eOHOTO IpeaMeTa «XUuMHUs» Ha

YPOBHE CpeHero o011ero o0pa3oBaHus BKIOYAIOT:

3HaYUMBbIE JUTST dbopMupoBaHUs MHUPOBO33pEHUS oOyJaromuxcs
MEXIUCIUIUTMHAPHBIC  (MEXKIPEIMETHBIC)  OOIIEHAYyYHBIC  TIOHATHSA,  OTPAKAIONIUE
[EJIOCTHOCTh HAYYHOW KapTHUHBI MHUpa U CHeruuKy METOJOB MO3HAHUS, HCIOIb3YEMbIX B
€CTECTBEHHbIX HayKax (MaTepHusl, BELIECTBO, IHEPI s, SIBIICHUE, IIPOLIECC, CUCTEMA, HAyUHBIH
dakT, NpUHINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUSs, UCCIIeI0BaHNe, HAOIIOeHHeE,
U3MEpEHHE, IKCIIEPUMEHT U IPYTHUE);

YHHMBEpcalbHble yueOHbIE 1eHCcTBUA (IT03HABATEIbHBIE, KOMMYHHUKATUBHBIE,

perymisTUBHbIE), 0OecreunBarone GopMIUpoOBaHUE PYHKIIMOHAIBHON TPAMOTHOCTH U
COLIMAJIbHOM KOMIETEHIIMH 00y4aroIuxcs;

CIIOCOOHOCTH O6y‘IaIOH_II/IXC$[ HCIOJIb30BATh OCBOCHHBIC MCKIAUCHUIIJIMHAPHBIC,
MHPOBO33PCHUYCCKHUEC 3HAHUA W YHHUBCPCAJIbHBIC y‘-Ie6HBI€ HGIZCTBPISI B IIO3HABATCIBHOM M
COHH&HBHOﬁ ITPaKTHKE.

MeTanpeMeTHbIE ~ PE3yNIbTAThl  OTPAKAIOT  OBJNAJAEHUE  YHMBEPCAIBHBIMU  YYEOHBIMH
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PCTYIATUBHBIMHA ,HCI\/JICTBI/U[MI/I.
OBJiajieHre YHUBEPCATLHBIMA YUeOHBIMU TTO3HABATEIBHBIME JIEHCTBUSIMU:
1) Ga30Bble JOTMYECKUE IEHCTBHSA:
CaMOCTOSATENLHO (OPMYIIMPOBATh W AKTYAIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpHBaTh;

onpeacIAThL LHEIN ACATCIIBHOCTH, 3aJaBasd MapaMETpbl U KPUTCPUHU HUX JOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThBI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJI30BAaTh IIPpHU OCBOCHUHN 3HaHUI HpI/IéMLI JIOTHUYCCKOT'O MBIIJICHHUA - BBIACIATH
XapaKTCPHBIC TMPU3HAKN MMOHATHH H YCTaHaBJIMBaTb HMX B3aUMOCBA3b, HCIIOJIbB30BaTh
COOTBCTCTBYIOIINEC MOHATHUA [JIA 00BsICHEHHS OTACIBbHBIX (I)aKTOB u HBJ'IeHHfI;

BBIOMPATh OCHOBAHUS W KPUTEPUU Ui KIAacCU(UKALMU BEIIECTB M XUMHYECKUX
peaKkmnii;

YCTaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMHU SABJICHUSAMU,

CTPOUTH JIOTHUECKHUE paCCYXJCHUS (MHIYKTHBHBIC, JENYKTUBHBIE, 1O aHAJOTHH),

BBIABJISATH  3aKOHOMEPHOCTM U NPOTUBOPEYHMS B  PACCMATPUBAEMBIX  SIBICHUSX,
(GbOpMyYIHUPOBATh BHIBOJIBI M 3aKJIFOUCHHS;



OPUMEHATh B TMpOLECCe IO3HAHMSA, HCIONb3YeMblE B XHMHH CHMBOJIMYECKHE
(3HaKOBBIC) MOAENH, MPEOOPa30BBIBATH MOJECIBHBIC TNPEACTABICHUS - XUMHUYECKHH 3HAK
(cuMBOJN) ByeMEHTa, XHUMHUYecKas (GOpMysa, YpaBHEHHE XUMHUYECKOW peakuuu - Mpu
peuIeHur y4eOHBIX ITO3HABATEIbHBIX M IPAKTUYECKUX 3a/a4, NPUMEHSITh Ha3BaHHBIC
MO/JICNIbHBIC TIPEACTABICHUS JJISl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB
Y XUMAYECKUX PEaKIHH.

2) 6a3oBble MCCIEN0BATENLCKUE IEHCTBUS:

BJIAACTh OCHOBAMU METOJ0OB HAYUYHOT'O IMO3HAHHWA BEIICCTB U XUMHUYCCKUX peaKuHﬁ;
(bopMynupoBaTh LEIN U 3a7a4l UCCIIEJOBAHUS, UCIIOIb30BaTh IOCTaBJICHHbBIE U
CaMOCTOSITENILHO C(OPMYTMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHUS U
OCHOBBI /1151 JOPMHUPOBAHUS TUIIOTE3bI 10 IPOBEPKE MTPABUIILHOCTH BBICKA3bIBAEMBIX
CYKJICHU;

BJIAACTh HABBIKAMH CaAMOCTOSATCIBHOTO INNIAHUPOBAHUA W IMPOBCACHUA YUCHUYCCKHUX
JKCIEPUMEHTOB, COBEpLICHCTBOBaTh yMEHHs HAOMOAAaTh 3a XOAOM  IIpoliecca,
CaMOCTOSITENIFHO TIPOTHO3UPOBATh €r0 pe3yibTar, popMynupoBaTh 000OMICHUS U BBIBOJIBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH pPE3Yy/lIbTaTOB MCCIEIOBAHUSA, COCTaBISATh OOOCHOBAHHBIN
OTU€T O IpojeIaHHON paldoTe;

NpUOOPETaTh OMBIT YYCHUYECKOH HMCCIIEOBATEIBCKON M MPOSKTHON NESTEIHHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSTEIBHOMY IOMCKY METOJIOB peIIEHUS
IIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB [TO3HAHMS.

3) pabota ¢ mHpOpMaLHE:

OPMEHTHUPOBATLCA B PA3IMYHBIX HCTOYHHMKAX MH(OpManuu (Hay4HO-HOIMYISpHAs
JUTEepaTypa XHMHYECKOTO COJCp)KaHHUsA, CIpaBOYHBbIE MOCOoOuUs, pecypchl HMHTepHeTa),
AHAIU3MPOBAaTh MH(GOPMALUIO Pa3IMYHBIX BHMAOB M (OPM IIPEACTABICHMS, KPUTHUECKH
OLICHHBATH €& JOCTOBEPHOCTH M HEIPOTHBOPEYHBOCTH;

(hOopMyIIMpPOBaTh 3aMPOCHl U MPUMEHATH Pa3IMYHBIC METOMBI MPHU MOUCKE B OTOOpe
uH(pOpMaIii, HEOOXOAUMOM /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUTIA;

HpI/IO6pCTaTB OIIBIT HUCITIOJIb30BaHUA I/IHCI)OpMaI_II/IOHHO ~-KOMMYHHUKAaTUBHBIX
TEXHOJIOTHI U PA3JIMYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpMy HpeiacTaBieHUs HH(OpPMALUU
(cxembl, rpaduKy, TUarpaMMBl, TaOJIHILbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAay4yHBIH S3BIK B KauecTBE CpEACTBA IMpH pPabOTe € XUMHUYECKOU
uH(popMalLuel: MPUMEHATh MEXIpeIMeTHble ((U3MuecKue W MaTeMaTHYeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

HUCIIOJIb30BaTh U HpeO6pa30BLIBaTL 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTISITHOCTH.

OBnajeHue yHUBEpCaIIbHBIMU KOMMYHHKATUBHBIMU JIEHCTBUSIMU:
3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TEeMbl B XOJ€ Juajgora W/Wiu
JTUCKYCCHUU, BBICKA3bIBaTh WUIEH, (OPMYTUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO
BBITIOJTHEHUS TTPEIOKEHHOM 3a/1a4H;

BBICTYNIaThb ~C IPE3EHTAMEN  pe3yJbTaTOB IO3HABATEIbHOM  JIEATEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMHM IIPU BBIIIOJIHEHUU
XUMHUYECKOTO JKCHEPUMEHTa, MpaKTUYeCKO paboThl MO HCCIEOBAaHUIO CBOMCTB
M3yYaeMbIX BEIECTB, pealu3alliud Y4eOHOTO MpoekTa U (HOPMYIHPOBATh BBIBOJABI IO
pe3yibTaTaM IpOBEAEHHBIX MCCIECIOBAHWN IYTEM COIVIACOBAHMS IO3MIMH B  XOJE
o0CyX/1eH!sI 1 0OMEHa MHEHHUSMHU.

OBnajieHue YHUBEPCATbHBIMU PETYISATUBHBIMU ACHCTBUSAMU: CAMOCTOSITENIBHO TUIAHUPOBATh U
OCYILIECTBIISATh CBOKO IMO3HABATEJIBHYIO JIESITEIBHOCTh, ONpenesss €€ Leau W 3aJaud,
KOHTPOJIMPOBATh M TIO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH MpeAjaraeMblii alropuTMm
JEWCTBUI TIPH BBIMOJHEHUW YYEOHBIX M HCCIIEIOBATEIBCKUX 3a7ad, BBHIOMpATh Hauboee



3 PEeKTUBHBIN crOCOO MX pelIeHUs ¢ Y4€TOM MOJYYEeHHs HOBBIX 3HAHMN O BELIECTBAX WU
XMMHYECKUX PEaKIHsX;
OCYIIECTBJIATH CAMOKOHTPOJb CBOEH AEATEIbHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOIICHKH.

1.2.2.3 IIpeameTHbI€e pe3yabTaTbl OCBOCHHSI IIPOrPAMMBbI CPEAHETO 00IIEro 00pa3oBaHus 110 XUMUHU
Ha 0a30BOM ypOBHE OPHEHTHPOBAHBI Ha 0OecreueHne MPEeUMYIECTBEHHO 0011e00pa3oBaTeIbHON U
OOLIEKYIbTYpPHOM MNOArOTOBKK oOOydaromuxcsi. OHM BKIIOYAIOT crenupuyeckue s y4eOHOro
npeamera «XUMHUS» HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUI 110 OCBOCHUIO, HHTEPIIPETALIIH
U IpeoOpazoBaHUIO0 3HAHUN, BUIbI JAESATENLHOCTU IO MOJYYEHHIO HOBOTO 3HAHUS U MPUMEHEHHUIO
3HAHUM B pa3IMYHBIX YYEOHBIX U pEAIbHBIX JKU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX ¢ Xxumueu. B
IporpaMMe Mo XMMHUH MPEIMETHBIE PE3yJIbTaThI MIPEICTAaBICHBI IO F0JIaM U3y4EHHUSI.

K xonny oOyuenus B 10 kiacce mpeaMeTHbIE pe3ylbTaThl OCBOCHUS Kypca «OpraHuyeckas
XUMUS) OTPAXKAIOT:

c(OPMUPOBAHHOCTH MPEACTABICHUI 0 XUMUYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHOW KapTUHBI
MUPA, POJIH XUMUU B TIO3HAHHH SBJICHUN TPUPOIBL,

B (hOPMUPOBAHUM MBIIIJICHUSI U KYJIbTYPbl JIMYHOCTH, €€ (DYHKIMOHAIBLHOM IPaMOTHOCTH,
HEOOXOAMMOW Uil PEHICHUs NPAKTUYECKUX 3a1a4 W DKOJOTHYECKH OOOCHOBAHHOTO
OTHOIICHUSI K CBOEMY 3/I0POBbIO U MPUPOJAHOMN CpeIe;

BJIQJICHUE CHCTEMOW XUMHUYECKUX 3HAHWU, KOTOPas BKJIFOYACT: OCHOBOIIOJIATAFOIINE
MOHITHS (XMMHYCCKHIA JJIEMEHT, aTOM, OJJICKTPOHHas O00O0J0YKa aroma, MOJIeKyJa,
BAJICHTHOCTh, JJIEKTPOOTPHUILIATEIILHOCTh, XHMHUYECKash CBs3b, CTPYKTypHas Qopmyna
(pa3BépHyTass M COKpamEHHAas), MOJb, MOJIIPHAs Macca, MOJIAPHBIA O0BEM, YIIIEPOTHBIMA
ckenet, (QyHKIMOHAIbHAS TPYIINa, pajuKajl, U30MEpHs, U30MEpbl, TOMOJIOTUYCCKUN s,
TOMOJIOTH, YTJIEBOJIOPOJIbI, KUCIOPO/ U a30TCOJEPIKAIIIE COSAMHEHUSI, MOHOMED, TIOJINMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COSIMHEHHS);

TEOPHUH U 3aKOHBI (TEOpHsI CTpOeHUs opraHnueckux seuects A.M. bytiepoBa, 3akoH
COXpaHEHHUsI MacChl BELECTB);

3aKOHOMCPHOCTH, CUMBOJIMYECKHI SI3BIK XUMUU,

MHPOBO33PCHYCCKHUEC 3HAHUA, JICKAIIUC B OCHOBC IIOHHMMAHUSA IMPUYUHHOCTU H
CUCTCMHOCTH XHMHUYCCKHUX HBHGHHﬁ, (I)aKTOJ'IOFI/I"IeCKI/Ie CBCIACHUA O CBOﬁCTBaX, COCTaBc,
MOJIY4YCHHUU U 0e30IaCHOM HCITOJIb30BAaHUM BaXKHEHIITHIX OpraHn4€CKuX BCUICCTB B 6BITy n
HpaKTI/I‘ICCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA,

C(bOpMHpOBaHHOCTB YMCHI/Iﬁ BBISIBJISATH XapaKTCPHBIC IIpHU3HAaKU HOHHTHﬁ,
YCTaHABJIIMBATHL UX B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOINIUC MMOHATHUA IMPU OIIMCAHHHU
COCTaBa, CTPOCHUA U HpeBpaH_[eHI/Iﬁ OpTraHU4YCCKUX COCI[I/IHGHI/II\/'I;

C(OPMHPOBAHHOCTE ~YMEHMH  HCIIOJIB30BaTh XMMUYECKYI0 CHMBOJIUKY  JJIs
COCTaBJICHUS] MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOHM, COKpam€HHON) dopmyn
OPraHMYECKHUX BEIIECTB M YPAaBHEHHH XMMHMUYECKHX PpEaKLIMH, W3roTaBIMBaTh MOJEIH
MOJIEKYJI OPraHUYECKHUX BEUIECTB JIJIS MILTIOCTPALMU UX XUMUYECKOT0 U IPOCTPAHCTBEHHOTO
CTPOCHMUS;

chOpPMUPOBAHHOCTh ~ YMEHUW  YCTaHABIMBATh  MPUHAAJICIKHOCTh  M3YUEHHBIX
OpPraHWYECKHUX BEIIECTB 10 WX COCTAaBy W CTPOCHHIO K OIPENeNEHHOMY KIAcCy/TpyIie
COeIUHEHUN  (YrIeBOAOPOABI,  KUCIOPOA M a30TCOAEpXKAllMe  COENUHEHUS,
BBICOKOMOJICKYJISIDHBIC ~ COCUHCHMS), JaBaTh WM Ha3BaHWUA [0 CHCTEMAaTHYCCKOM
Homenkiarype (IUPAC), a Takke NPHUBOAWTH TPHUBHAJIbHBIE HA3BaHUS OTACIBHBIX
OpPTaHWYECKHUX BEIIECTB (ITHIICH, MPOMIIICH, alleTHIICH, STUJICHIJIMKOJb, TIUICPUH, (PEHOI,
dbopManbaerua, aneTanbIeTull, MypaBbHHAs KHUCIOTAa, YKCYCHas KHCIOTa, OJEHMHOBAS
KHCJIOTa, CTEAPHHOBAS KUCIIOTA, TIIFOK03a, (PYKTO3a, Kpaxmall, eJUII0I103a, TIHIINH);

CCbOpMI/IpOBaHHOCTI) YMCHUA ONPEACIIATE BUABI XUMHYSCKOM CBS3H B OpTraHU4YCCKUX
COCOAUHCHUAX (OI[I/IHapHBIC n KpaTHLIC);



C(OPMHPOBAHHOCTh ~ yYMEHHUS  NPUMEHATH  MOJOXEHUS  TEOPHH  CTPOCHHUS
oprannyeckux BemecTB A.M. bytiepoBa 1y 00bsICHEHUST 3aBUCUMOCTH CBOWMCTB BEIIECTB
OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MACCHI BEIIECTB;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTpOcHHE, (HU3MUECKHEe U
XUMHUYECKHE CBOWCTBA THUIMYHBIX NPEJICTABUTEICH pPa3IMUHBIX KIJIACCOB OPraHHYCCKUX
BelecTB (METaH, 3TaH, dTHUJICH, MPOIMUJICH, alleTUIeH, OyTaaueH-1,3, meTmiOyraauen-1,3,
OCH30J1, METaHOJI, ITAHOJI, TUJICHIJIMKOJIb, TJIUICPHH, (DEHOJI, alleTalbICI 1], MypaBbUHAS H
YKCYyCHasE ~KHUCIIOTBI, TJIFOKO3a, KpaxMas, [eJUI0I03a, AaMHHOYKCYCHAasi KHCIIOTa),
WUTIOCTPUPOBATh TCHETHYCCKYIO CBSI3b MEXKJIY HHUMH YPaBHEHHUSMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIMIA C UCTIONB30BAHUEM CTPYKTYPHBIX GOPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKT€PH30BATh WCTOYHUKH YTIIEBOJIOPOIHOTO CHIPbS
(HedTh, MPUPOMHBIN Ta3, yroyib), CIOCOOBI UX MEePepPabOTKH W MPAKTHYECKOE MPUMEHEHHE
IPOJYKTOB NEPEepadOTKH;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJAUTH BBIYUCICHHS MO XUMHUYECKUM ypPaBHEHHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WM IPOAYKTAa PEAKIMU IO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEaKUn);

c(OpPMUPOBAHHOCTh YMEHUH BIAJECTh CHUCTEMOW 3HAHMWA 00 OCHOBHBIX METOIAX
HAay4YHOI'O0 IO3HAHMs, UCIOJIb3YEMbIX B XHMHM IPU HM3YYEHHUHM BELIECTB U XHWMHUYECKHX
ABJICHUN (HAOMIO/IEHUE, W3MEPEHHE, HSKCIEPUMEHT, MOJACIUPOBAHUE), HCIOJIb30BaTh
CHUCTEMHbIE XUMUYECKHE 3HAHUS I OPUHATHS PEUICHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYalHsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOPMHUPOBAHHOCTh YMEHUH COOJIIOIATh TIPABHJIA TOJIH30BAHUS XUMUYCCKOM

MOCYIOH 1 JTaOOPaTOPHBIM 00OPYAOBAHUEM, A TAK)KE TMPaBHIIa OOPAIICHHUS C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKLUSAMH IO BBITOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIIOJIHATh XMMHUYECKHM 3KCIEPUMEHT
(mpeBpallleHusl OPraHUYEeCKUX BEILECTB IPU HAarpEeBaHUU, NOJYyYEHUE ATUIECHA U HU3Y4YEHHE
€ro CBOICTB, KaUeCTBEHHbIE PEAKLMU OPraHUYECKUX BEILIECTB, JAEHATypauus OelKoB MpU
HarpeBaHWHU, IBETHbIE peakIuu OEIKOB) B COOTBETCTBUM C IMpaBWIaMU TEXHHUKHU
0e30macHOCTH Tpu OOpallleHMH C BeUleCTBAaMH U JIaOOPAaTOPHBIM 00OPYAOBaHHEM,
MPECTaBIATh PE3yNbTaThl XUMHUYECKOIO HKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOLINX peakluil U (hOpMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh ~ YMEHHH  KPUTUYECKH  aHAIU3UPOBATh  XHUMHUYECKYIO
nH(pOpMaIIHIO, TIOTYYaeMyI0 M3 Pa3HbIX HMCTOYHHMKOB (CPEJCTBAa MAacCOBOM HMH(OpPMAIINH,
WuTepHet u apyrux);

c(OpPMHPOBAHHOCTh YMEHHUH COOJIOAATh MpPaBUJIa SKOJIOTMYECKU LEIeco00pa3HOro
MOBE/ICHUS B OBITY M TPYJOBOM AEATEIBHOCTH B LENSIX COXPAHEHHs] CBOETO 370POBbS U
OKpYJKarollled IPUPOJHOM Cpeabl, OCO3HABaTh OIACHOCTb BO3JCWCTBUSA Ha JKUBbBIC
OpraHu3Mbl OIPEICIEHHBIX OPraHMYECKHX BEIIEeCTB, NOHMUMAas cMbIca mnokaszarens [1/IK
(mpenenbHO JOMYCTUMON KOHIIEHTPAIMH), MOSICHATh Ha pUMepax CliocoObl yMEHBIICHUS U
MPEAOTBPALLEHUS UX BPEAHOTO BO3ACHCTBUS Ha OPTraHN3M YEJIOBEKA;

Ui 0O0yJaromuxcsi € OTrPaHUYEHHBIMH BO3MOXKHOCTSIMHA  37I0POBBS: yYMEHHE
MPUMEHSITh 3HAHUS 00 OCHOBHBIX TOCTYITHBIX METOJIaX MO3HAHHS BEIIECTB M XUMHUYECKUX
SIBJICHUM;

JUISL CJENbIX W CIA0OBUIALIMX OOYYaIOUIUXCS: YMEHHE HCIO0JIb30BaTh pPEIbedHO
TOYEUHYIO cucTeMy obo3nauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyi.

K konmy oOywenuss B 11 kilacce mpeaMeTHble pe3yibTaThl OCBOEHHsS Kypca «OOmas u
HEOpraHUYecKas XMMHs» OTPaKaroT:
c(OPMHPOBAHHOCTh MPEJCTABICHUNA O XUMHUYECKOW COCTaBJISIONIEH €CTeCTBEHHO-
Hay4YHOM KapTUHBI MHUpPA, POJIM XUMHHM B MO3HAHUM SBJIEHUN MPUPOIBI, B POPMUPOBAHUU
MBILUIEHUS] ¥ KYJIbTYpPbI JINYHOCTH, €€ (PYHKLIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMON IS



pElIeHUs TPAKTUYECKUX 3a7a4 M DIKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TPUPOJHON CpeEE;

BJIQJICHUE CUCTEMOW XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAOIINE
MOHATHUS (XUMHUYECKHUI 3JIEMEHT, aTOM, M30TOII, S-, p-, Cl- 3JIeKTpOHHBIC OpOUTAIM aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJIGHTHOCTD, 3JIEKTPOOTPULIATEIILHOCTD, CTEIICHD
OKHCJICHUSI, XUMHUYECKas CBs3b (KOBaJEHTHAs, WOHHAs, METaJUIMYecKasi, BOIOpOAHAs),
KpUCTAJUIMYECKAss pEIIETKA, TUIIbl XUMUYECKUX PpEaKUud, pacTBOp, 3JIEKTPOJIUTHI,
HE3JICKTPOJIUTBI,  AJIEKTPOJUTHYECKAss JUCCOLMALHMS, OKHUCIHUTENIb, BOCCTAHOBUTEID,
CKOPOCTh XUMUYECKON PeaKkI[ui, XUMHUYECKOE PaBHOBECHE);

TEOPHUH U 3aKOHBI (TEOpUs IEKTPOIUTUUECKOM TUCCOLMALNY, IEPUOAUYECKHII 3aKOH
J.1. Menneneena, 3aK0OH COXPAaHEHUSI MAcChl BEILIECTB, 3aKOH COXPAaHEHUsS U IIPEBPALLECHHUS
SHEPIUM INPH XUMHUYECKHUX DPEAKLUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKUH A3BIK XUMHH,
MHPOBO33PCHYCCKUEC 3HAHUA, JIC)KAIIUC B OCHOBC IMOHUMAHUWA IMPUIUHHOCTH U CUCTCMHOCTU
XUMUYECKHUX SIBJICHUH, (haKTOJOIMUECKUE CBEJIEHUS O CBOICTBAX, COCTaBE, MOJYYCHUH U
0€30MaCHOM  HCIIOJIb30BAaHMHM ~BAXHEWIIMX HEOPraHWMYECKMX BEIIECTB B  OBITY U
IIPAKTUYECKOH JIeATEIIbHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh ~YMEHHUIl  BBIABIATH  XapaKTEpHbIE TPU3HAKH  TOHITHIA,
YCTaHABIIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHSATHS MPU OMHCAHUHN
HEOPraHMYECKUX BEIIECTB U UX MPEBpaICHHIA;

C(i)OpMI/IpOBaHHOCTb YMGHI/Iﬁ HCIOJIb30BaTh XUMHUYCCKYHO CUMBOJIMKY

JUIS COCTaBIEHUS (POPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIMii, CHCTEMaTHYECKYIO
nomenkiarypy (IIIPAC) u TpuBHalibHBIE HAa3BaHUS OTIIEIBHBIX HEOPTaHUYECKHUX BEIECTB
(yrapHslif ra3, yriekuciblid ra3, aMMuak, rameéHasi U3BecTb, HeraléHas U3BECTb, MUTHEBAS
coJia, TUPUT U IpyTHUe);

c(hOpMUPOBAHHOCTh YMEHHUH OMNpPEACNATh BaJCHTHOCTh W CTENECHb OKUCICHUS
XUMHUYECKUX DJIEMCHTOB B COCIAMHCHHUSAX Pa3IMYHOTO COCTaBa, BHJ XUMHUYECKON CBS3H
(koBaneHTHAsi, HMOHHAs, MeETa/UIMYecKas, BOJOpPOJHAs) B  COEAUHEHUAX,  THII
KPUCTAITMYECKON PEIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJspHasi, HOHHasi,
MeTaJUTMuecKas ), XapakTep Cpeibl B BOAHBIX PACTBOpPAX HEOPTaHUYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABJIMBATh MPUHAJICKHOCTh HEOPraHUYECKHUX
BEIIECTB 110 UX COCTaBY K OMpeAeNEHHOMY KJlaccy/TpyIre COeAMHEHUN (TIPOCThIe

BEII[ECTBA - METAJJIBl U HEMETAJUIbI, OKCU/IbI, OCHOBAHUSI, KUCIOTHI, aM(OTEpHBIE
TUAPOKCHIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICI Tepuoauyeckoro 3akoHa J[.U.
MenneneeBa W JEMOHCTPHPOBaTh €ro CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO W
MIPOTHOCTUYECKYIO () YHKIINH,

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKHX 2J1EMEHTOB 1-4 mepuonos Ilepuonndeckoil CHCTEMbI XMMHUYECKHUX 3JIEMEHTOB
JO.U. MenneneeBa, HUCHONB3yst TMOHATUS «S-, p-, 0-3JEKTPOHHBIE OpPOUTAIHY,
«QHEPreTUYecKre YpPOBHH», OOBICHATH 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XMMHUYECKUX
AJIEMEHTOB M WX COEQUHEHWH 10 mepuonaMm u rpynnam Ilepuogmyeckoit cucTemsl
XUMHYECKHX d1eMeHToB /.M. MeHaeneeBa;

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHCHIBATH) OOIINE XHUMHUYECKUE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB PA3TMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHHUE
TEHETUYECKON CBA3M MEXAY HEOPraHWYeCKMMH BEUIECTBAMU C IOMOIIBI YpaBHEHHI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHHUS KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIINH
0 Pa3IMYHbIM IPU3HAKAM (uuciy u COCTaBY pearupyrolnx BEMECTB, TEIIIOBOMY
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s deKTy peakiuu, U3MEHEHHUIO CTETICHEeH OKUCIICHUS SJIEMEHTOB, 00pPaTUMOCTH PEAKITUH, YIaCTHIO
KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHMM COCTaBJISATh YpPAaBHEHUS pEaKUUN Ppa3IUYHBIX THIIOB,
IIOJIHbIE U COKpALIEHHBIE YpaBHEHUS PEaklUi MOHHOIO OOMEHa, YUYWUTBIBasl YCJIOBHs, IIPU
KOTOPBIX 3TU PEAKLUH UIYT 10 KOHLA;

c(hOpMUPOBAHHOCTH YMEHHUI IPOBOUTD PEAKIUH, TOATBEPKIAI0IINE

KauyeCTBECHHBLIA COCTaB PAa3JIMYHBIX HCOPraHUYECKNX BCUICCTB, paClio3HaBaTh OIIBITHBIM HYTCM
HOHBI, IPUCYTCTBYIOIIHEC B BOAHBIX PACTBOpaX HCOPraHMYCCKUX BCUICCTB,

c(hOpMHUPOBAHHOCTH YMEHHI PAacKphIBaTh CYLIHOCTb OKUCIUTEIBHO
BOCCTAHOBUTEIBHBIX PEAKIIUA MOCPEACTBOM COCTABIEHUS AIEKTPOHHOTO OajaHca 3TUX PeaKinii;

cOPMUPOBAHHOCTh YMEHHH OOBSCHATH 3aBHCHMOCTh CKOPOCTH XUMHYECKON
peaKkuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOIO PAaBHOBECHS

B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTBus (nmpuniun JlelllaTenne);

C(I)OpMI/IpOBaHHOCTB YMCHI/II‘/‘I XApaKTCpU30BaATb XUMHUUYCCKUC IIPOLCCChI, JICKAIIHNEC B
OCHOBC IMPOMBIIIJICHHOT'O MMOJIYYCHHA cepH0171 KHCJIOTHI, aMMMakKa, a TaKXEC
Cq)OpMHpOBaHHOCTb HpCI[CTaBJICHI/Iﬁ 00 O6H_[I/IX HAaYYHBIX IIPUHOUIIAX W ISKOJIOTHYCCKHUX
np06neMax XUMHYCCKOI'O ITPONU3BOACTBA,

C(bOpMI/IpOBaHHOCTB yMeHI/IfI IMPOBOAWUTL BLIYUCIICHUA C HCIIOJIB30BAHUCM ITOHATHA
«MaccoBadg O0JId BCIICCTBA B PACTBOPCH», 00BEMHBIX OTHOILIEHUH Ta30B Ipu XUMHUUYCCKUX
peaKkuugax, MAacCCbl BCHICCTBA WU 00BEMa TazoB IO HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA,
MacCC€ HIIN O6’béMy OIHOI'0 M3 YYACTBYHOLIMX B PCEAaKOHU BCHICCTB, TCIIJIOBOTO 3(1)(1)CKTa
PCakKMu Ha OCHOBE 3aKOHOB COXpPAaHCHHA MACChl BCHICCTB, MPEBPALICHHA W COXPAHCHUA
OHCPIHUM;

chOpPMUPOBAHHOCTh YMEHHH COONIOaTh TMpaBUjia IMOJb30BAHHUS XUMHYECKON
nocyaoi 1 1a00paTopHbIM 000PYAOBAHHUEM, a TAaKXKe MpaBuia 0OpallleHusl C BELIECTBAMU B
COOTBETCTBUU C UHCTPYKIMSIMHU IO BBIITOJIHEHHUIO Ta00paTOPHBIX XUMUUYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUM TMJIAHUPOBATh M BBIMOIHATH XUMUYECKUN IKCIIEPUMEHT
(paznoxeHue IepoKcHaa BOJOpPOJAa B IMPUCYTCTBUM KaTalu3aTopa, OINpPEAeTCHHE CpPE.bl
pPacTBOPOB BEILIECTB C IOMOILIBK) YHHUBEPCAIBHOIO HWHIAMKATOPA, BIUSHHUE Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XMMHYECKON PEaKIMH, PEakllMi HOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cyibdaT-, KapOOHAT- W XJIOPUI-aHHOHBI, Ha KAaTHOH aMMOHHS, pEIIeHHE
HKCIIEPUMEHTANIbHBIX 3a7ad 1Mo TeMaM «Metamibsl»y u «HemeTtannsl») B COOTBETCTBUU C
MpaBUJIaMHd TEXHUKH O€30MacHOCTH Tpu OOpalleHWH C BellecTBaMU U J1abOpaTOPHBIM
000pyI0BaHUEM, MPEJCTABIATh PE3yAbTaThl XUMUYECKOTO dKCIIEPUMEHTA B (hOpPME 3aIKCH
YpaBHEHUU COOTBETCTBYIOIIMX peakuuid u (HopMynHpoBaTh BBIBOJABI HA OCHOBE ATHX
pe3yabTaTOB;

cOPMUPOBAHHOCTb ~ YMEHUH  KPUTHYECKH  AHAIM3UPOBAaTh  XUMHUYECKYIO
UHPOPMALIKIO, MOTYYaeMyI0 U3 pa3HbIX MCTOYHHKOB (CPEICTBA MAacCCOBOM KOMMYHHKAIIMH,
WuTepHeT u 1pyrux);

c(OpPMUPOBAHHOCTh YMEHUU COOJIOJIaTh IMpaBUiIa SKOJOTHYECKH IIeJIecO00pa3HOro
NOBEJICHUS B OBITY M TPYAOBOW NEATEIBHOCTH B LENSAX COXPAHEHHS CBOETO 370pPOBbs U
OKpyXarollled TpUPOIHON Cpenbl, OCO3HAaBaTh OMACHOCTh BO3ACHCTBHUS HAa JKUBbHIE
OpraHM3MBbl OINpPEACIEHHBIX BEIECTB, MoHUMass cMbica nokazarend IIJIK, moscHATe Ha
npUMepax CIOCOObl yMEHbBIIEHUS W TMPEJOTBpAIlEHUsS HUX BPEIHOrO BO3JACHCTBUS Ha
OpraHM3M Y€JIOBEKa;

JUIST  OOy4arommxcs C OTPaHHMYEHHBIMH BO3MOXHOCTSMHU  3JI0POBbS: YMEHHE
MPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHMS BEIIECTB U XUMHYECKUX
SIBIICHUI;
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JUISL CJETIBIX W CIIA0OBHIANIMX OOYYaIOIIUXCS: YMEHHE HCIOJIB30BaTh pelbeHO
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmyi.
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1.2.2. Ilnanupyemblie pe3yjbTAaThl OCBOEHHUsSI 0011e00pa3oBaTeJbHOM JUCHUILIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

COO
Koa u IInanupyeMble pe3yabTaThl 0CBOCHHS IHCHHUILIHHBI

HanMMeHOBaHHe

¢hopmupyembIx O6mme’ JucuunanHapHbie’

KOMIIeTeHIN i
OK 01. Bsibupars B yacTH TPpY10BOro BOCIIUTAHMSA: - BIAACTb CUCTEMOM XMMHMYECKMX 3HAHUHM, KOTOpas BKIIOYACT:
CIIOCOOBI peLIeHUs - TOTOBHOCTb K Tpydy, OCO3HAaHHE LEHHOCTU | OCHOBOIOJAraloe MOHATUS (XMMUYECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs
3a1a4y MacTepcTBa, TPYJOI00uE; 00oJI04Ka aToma, s-, p-, d-3JIeKTpOHHBIE OPOUTAIIN AaTOMOB, HOH, MOJICKYJIa,
npodecCUOHANBbHOW | -  TOTOBHOCTb K  AKTMBHOW  JEATEIBHOCTU | BAJICHTHOCTb, 3J1€KTPOOTPULIATEIbHOCTD, CTENIEHb OKUCICHUS, XUMHUECKas
JESTCIIBHOCTH TEXHOJOTUYECKOW M COLMAIbHOW HANpaBJICHHOCTH, | CBSI3b, MOJb, MOJIIPHAs Macca, MOJLSIPHBIH OOBEM, YIJIEPOAHBIN CKEJET,
IIPUMEHHUTENBHO K CIIOCOOHOCTh ~ WMHHULIMUPOBATH,  IUIAHUPOBATh U | QYHKLMOHAJbHAS TPYIIA, paJuKall, H30MEPHsl, H30MEPbl, TOMOJIOTHUECKHH
pa3IU4HBIM CaMOCTOSITEJIHO BBIIIOJIHATH TAKyH0 AEATEIbHOCTD; psn, TOMOJOTH, YIJIEBOAOPOABL, KHCIOPOA- MW  a30TCOAEpPIKaIlIHe
KOHTEKCTaM - MHTEpeC K pa3iIM4HbIM cepaM MpopecCHOHAIBHON | COEQUHEHHs, OMOIOrMYECKM aKTHBHBIE BEIECTBA (YIVIEBOIBI, JKUPBI,

JIeSITENLHOCTH,

Osuanenue YHHBEPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMU 1eHICTBUAMM:

a) 0a30Bble JJOrHYecKHe JeHCTBHS.

- CaMOCTOSTEIIEHO (dhopMynupoBarthb u
aKTyalM3upoBaTh IpobjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBaTb CYIIECTBEHHBIM TPU3HAK WIH
OCHOBaHHUSl JJIsi CpaBHEHHUs, Kilaccupukaluu U
00001IeHHS;

- OmpeneisaTh  LENU  JeATENbHOCTH,  3a7aBaThb

napaMeTpbl U KPUTCPHUU UX JOCTUIKCHUA,

- BBIABJIITH 3aKOHOMEPHOCTU HW IMPOTHBOPECUYHA B
paccMaTpruBACMBbIX ABJICHUAX,

- BHOCHUTH KOPPCKTHBBLI B ACATCIBHOCTH, OUCHHBATH

0eyiku), MOHOMEp, IMOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCJMHEHUS, KPUCTAJUIMYECKas pEeLIeTKa, TUIbl XUMHYECKHX peaKIuii
(OKHCTUTENBHO-BOCCTAHOBHUTENBHBIE, 3K30-U JHJOTEPMUYECKHE, PEAKIHH
MOHHOTO oOMeHa), pacTBop, JIEKTPOJIMTHI, HEBJIEKTPOJIUTHI,
ANEKTPOJIMTHYECKAs  JUCCOIMAIUS,  OKUCIUTENb,  BOCCTAaHOBUTEID,
CKOPOCTh XMMHYECKOM pEaKlMH, XHMHYECKOE PpaBHOBECUE), TEOPUH H
3aKOHBI (TEOpHUS XHUMHUYECKOTO CTPOCHHUSI OpPraHWYECKHX BEIIECTB
A.M.bytnepona, Teopus JIEKTPOIUTUUECKOM JICCOLIMALINY,
nepuognueckuii 3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHUS MAacchl),
3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3BIK XUMHH, (AKTOJIOTHUECKHUE
CBEIEHUS O CBOMCTBAaxX, COCTaBe, IIOJIyUeHUH W  Oe30macHOM
WCIOJIb30BAHNU BAKHEUIINX HEOPTaHWYECKUX U OPraHMYECKUX BEIIECTB B
OBITY M TPAaKTHUYECKOMN JCATEIILHOCTH YEIOBEKA,;

- YMETb BBIABIATH XapaKTEPHbIC NMPU3HAKK M B3aMMOCBS3b W3YUEHHBIX
MTOHATHH, TPAMEHSTh COOTBETCTBYIOIINE TIOHSATHSI PH OMMCAHUN CTPOCHHSI

! YkasbiBatoTca AMuHOCTHbIE M meTanpeameTHble pe3ynbTathl M3 ®rOC COO (B nocnegHei pegakumm ot 12.08.2022) B oTrnaronbHoi dopme, popmmnpyemble ob1lLeobpasosaTeibHON

ANCUUNANHON

2 .
OvcumnanHapHble (NpegMeTHble) pe3ynbTaThl YKas3biBalOTCA B COOTBETCTBUM C METOAMKON NpenofaBaHua AUCUMNINHDI
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COOTBETCTBUE PE3YJIbTATOB LIEJIAM, OIIEHUBATh PUCKHU
MOCJICACTBHUI IEATCILHOCTH;

- pa3BHBaTh KPEAaTMBHOE MBIILICHUE MPU PEIICHUH
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HCCJIeI0BaTEeIbCKUE TeHCTBUS:

- BIAJICTh HAaBBIKAMH Y4E€OHO-HCCIICIOBATEIBCKOW U
MPOEKTHOM JEATEIbHOCTH, HAaBBIKAMHM Pa3pEIICHUS
npo0Jem;

- BBIABJIATH NPUYMHHO-CJICACTBEHHBIE CBSI3M U
aKTyaJM3upOBaTh 3aJavy, BBIJBUraTh THUIIOTE3Y €€
pelIeHUs, HaXOIUTh apryMEHTBhl ISl JOKa3aTesIbCTBa
CBOMX  YTBEPXKICHMM, 3aJaBaTb MapameTpbl H
KPUTEPUH PEIICHUS;

- aHaNM3UPOBATH IMIOJIYYEHHBIE B XOJAE peEUICHUs
3a/lauyd  pe3ynbTaThl, KPUTHUYECKHM OLEHUBATh UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

- YMeThb MEpPEHOCUTh 3HAaHMUS B TO3HABATEIBHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACITEIIHBHOCTH;
- YMETb MHTErpUpOBaTh 3HAHUSA U3
MpPEeAMETHBIX 00J1acTel;

- BBIJIBUTaTh HOBBIE UJEH, MPEIJIaraTb OpUrHHAIbHbIC
MOJAXO/bI U PEIICHHUS;

- cCHOCOOHOCTh X MCIOJIb30BaHUS B IIO3HABATCILHOM
Y COLIMAIIBHOW MTPAKTHUKE

pa3HBIX

1 CBOMCTB HCOPraHN4YCCKUX U OPraHUYCCKHUX BEIIECTB U UX npeBpameHHﬁ;

BBISIBJIATD B3alMOCBA3b XUMHNYCCKHUX 3HAHUH C IIOHATUAMUA u
MPEACTABIICHUAMU APYIUX €CCTCCTBCHHOHAYYHBIX ITPEAMETOB;
- YMCTb HCHOJB30BATH HAMMCHOBAHUA  XHUMHUYCCKHUX COGI[I/IHGHI/Ifl

MEXIYHAPOJHOIO COK3a TEOPETHYECKOM M IPHUKIAJZHOM XHMHH H
TPUBHAJIbHbIE HAa3BaHUS BAXKHEHIIMX BEIIECTB (3TWJIEH, AalETHUJIEH,
ruuepuH, ¢exon, GopManbaerny, yKCycHas KUCIOTa, IIMLUH, YrapHbIi
ra3, yrjaekuciblii Tra3, aMMHakK, raiieHas HW3BECTb, HErallieHas H3BECTb,
IOUTbEBas COJAa M JAPYrHX), COCTaBJIATh (OPMYJbl HEOPraHUYECKUX MU
OpPTaHUYECKUX BEIECTB, YPAaBHEHUS XUMHUYECKUX PEAKIHi, OOBSICHITH X
CMBICJ; IOATBEPXKIATh XapaKTEPHbIE XMMHYECKHE CBOWMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU  ADKCIIEPUMEHTAMHU W 3alUCAMU  ypaBHEHUI
XUMHYECKHUX PEAKLIN;

- YMEThb yCTAaHABJIMBATh MPUHAIIEHKHOCTh MU3yYEHHBIX HEOPraHUYECKUX U
OPraHMYECKHUX BEILECTB K ONpEAENeHHBIM KiaccaM M TIpynnaM
COCIMHEHUM, XapaKTepHU30BaTh HX COCTAaB M BaKHEHIIWE CBOWCTBA;
ONpeNeNiATh  BHUIBl XMMHUYECKMX CBsA3el  (KOBaJieHTHas, HOHHa,
MeTaJlJIn4yecKasi, BOJAOPOHAs ), TUIIbl KPUCTANIMYECKUX PELIETOK BEIIECTB;
KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIINH;

- chopMHMpOBaTH MpPEJICTABICHUS: O XHUMHYECKOM COCTaBIISIOLICH
€CTECTBEHHOHAyYHOW KapTHUHBI MUpa, POJIM XUMHUHU B MO3HAHUU SIBJICHHUM
Opupoibl, B (OPMHUPOBAHMM MBIIIICHUS M KYyJIbTYPbl JIMYHOCTH, €€
(YHKIIMOHATPHOW ~ TPAaMOTHOCTH,  HEOOXOAUMOW sl pelIeHUs
NPaKTUYECKUX 3a7a4 M SKOJIOTHYECKM OOOCHOBAaHHOIO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU CpEiE;

- YMeTb HPOBOJUTH PacyeTbl 10 XUMHUYECKUM (hopMynamM M ypaBHEHHIM
XUMHYECKUX peakUUid C HUCHOJb30BaHHWEM (PU3NYECKHUX BEJIHYHH,
XapaKTepU3YIOIUX BELIECTBA C KOJIMUYECTBEHHON CTOPOHBI: Macchl, 00bemMa
(HOpMallbHBIE YCIIOBHS) Ta30B, KOJMYECTBAa BELIECTBA; MCIIOJIb30BATh
CUCTEMHBIE XMMHUYECKUE 3HAHUA AJI1 NPUHATHSA PEIIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BENIECTBAMH U UX IPUMEHEHHEM

OK 02.
Hcnonb3oBath
COBPEMEHHBIC

B o0s1acTUIIEHHOCTH HAYYHOI'O NO3HAHUSA:
- c(hOpMUPOBAHHOCTh MUPOBO33PEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

- YMEThb IUIAHUPOBAaTh W  BBINOJHATH XUMHYECKHH OKCIIEPUMEHT
(mpeBpallleHUsT OpPraHMYECKHUX BEIIECTB IIPU HArpeBaHUU, IIOJYyYEHHE
JTWJICHA U M3YyYEHHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKLUU Ha aJIbJCTH]IBI,
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Cpe/CTBa IIOUCKa,
aHanmm3a u
UHTEPIIpETauu
UHPOpPMALIUU U
UH(pOpMaIOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npohecCHOHABLHOM
JeATEIILHOCTH

HAayKd W OOIECTBEHHOW INMPAKTHUKH, OCHOBAaHHOTO Ha
TUAJIOTe KYJIBTYpP, CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTA B MOJIMKYJIBTYPHOM MUPE;

- COBEPUICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOMN
KyJbTYpbl KaK CpEICTBAa B3aUMOJICUCTBUS MEXKIY
JIOIbMU U IMO3HAHUS MUDA;

- OCO3HaHUE IIEHHOCTH HAy4YHOH JIESITEIbHOCTH,

TFOTOBHOCTb OCYILIECTBIIATh IIPOEKTHYIO u
UCCIIEI0BATEIbCKYIO JESTebHOCTh MHIAMBUAYAIBHO U
B IpYIIIE;

Osiagenue YHHBEPCAJIbLHBIMH y4eOHBbIMH

M03HABATEJILHBIMM el CTBUAMU:

B) padora ¢ ungopmanmeii:

- BJAJeTh HABBIKAMH TIONY4YeHHUS HH(pOpMaruu u3
UCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEIILHO
OCYIIECTBIISITh TIOMCK, AaHAINW3, CHUCTEMATH3AIlHI0 U
WHTEPIIPETAMI0 HHPOPMAIIMH PA3TUYHBIX BHIIOB U
dbop™m mpeacTaBIeHUS;

- CO3[IaBaTh TEKCTHI B pa3IMYHBIX (hopMaTax ¢ yueToM
Ha3Ha4YeHUs: HMHQOpPMAIMK U 1EJIeBOW ayauTOpHH,
BbIOMpass ONTUMalbHYIO (OpMY TMpEACTABICHUS U
BU3YaIH3aIiy;

- OIICHWBaTh  JIOCTOBEPHOCTH,
uHpOpMallUK, €€  COOTBETCTBUE
MOpPaJIbHO-ITHYECKIM HOpMaM;

- HUCMOJb30BaTh CpEACTBA HMH(OPMAIIMOHHBIX U
KOMMYHHKAIIHOHHBIX ~ TEXHOJIOTUH B  PEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX u
OpTaHU3AIMOHHBIX 33J]1a4 C COOJII0IeHHEM TpeOOBaHUM
OPrOHOMHUKH, TEXHUKM O€30MacHOCTH, THTHEHBI,
pecypcocOepekeHns, TPABOBBIX W ATHUYECKUX HOPM,
HOpPM UH(POPMAITMOHHOM 0€30MaCHOCTH;

- BJIaJIETh HaBbIKAMU PACIIO3HABAHUS U 3AIUTHI
uHpopmanuu, HHOPMAITMOHHOH 0€301MacCHOCTH

JJICTUTUMHOCTD
IIpaBOBbLIM u

Kpaxmajl, YKCYCHYIO KHCIIOTYy; JeHaTrypauus OeIKOB IpH HarpeBaHHH,
IBETHBIC pEaKIHUU OCJNKOB;, TPOBOJUTH PEAKIMM HWOHHOTO OOMeEHa,
ONpeAeNATh Cpedy BOJHBIX pPACTBOPOB, KayeCTBEHHbIE pEaKUUU Ha
cynbdar-, kKapOOHAT- U XJIOPHI-aHUOHBI, HA KAaTHOH aMMOHHS; pPEIlIaTh
JKCTIIEpUMEHTAIbHBIC 3a7aund 1mo TemaMm "Mertamisl" u "Hemeramns") B
COOTBETCTBUM C MpABUJIAMH TEXHUKH OE30MACHOCTH IMPHU OOpAIIEHUU C
BEIIeCTBaMU U JaOOPaTOPHBIM 000PYI0BAHUEM; IPEICTABISTH PE3YJIbTATHI
XUMHYECKOTO  JKCIepuMEeHTa B (GopMe  3alucu  ypaBHEHUH
COOTBETCTBYIOIIUX peakuuii U (HOpMYIUPOBATh BBHIBOABI HAa OCHOBE 3THUX
pe3yJIbTaToB;

- yMeThb AaHaM3MPOBATh XMMHUYECKYI0 HH(OpPMAIHIO, MOTYy4aeMyl U3
pPa3HBIX UCTOYHHKOB (CPEICTB MaccOoBOW WMH(pOpMaIuu, ceTh MHTEpHET U

Apyrue);

- BJaaC€Tb OCHOBHBIMHU MCETOJAMM HAYYHOI'0 II0O3HAHWA BCHICCTB U
XUMHYECKUX  sIBJIeHWM  (HaOmiogeHue, U3MEpeHHe,  HKCIEePUMEHT,
MOJICJIMPOBAHUE);

- YMeTb HPOBOJUTH pacyeThl 10 XUMHUECKUM (opMyliaM M ypaBHEHHSIM
XUMHYECKUX peaklUUid C HUCHOJb30BaHUEM (PU3WYECKHX BEJIMYUH,
XapaKTEepU3YIOIINX BEUIECTBA C KOJMYECTBEHHON CTOPOHBI: Macchl, 00bemMa
(HOpMasbHbIE YCIIOBMS) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMHUYECKUE 3HAHUS JJI NPUHSATHS PEIIEHUH B KOHKPETHBIX
KHU3HEHHBIX CUTYalLlUsAX, CBI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM
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JIMYHOCTH,

OK 04.
DddexkTuBHO
B3aMMO/ICICTBOBATh
1 paboTaTh B
KOJUICKTHUBE U
KOMaHjie

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH U
CaMOOIIPEIEIECHHUIO;

-OBJIQJICHUE HAaBBIKAMH Yy4eOHO-UCCIICIOBATEIHCKOMH,
MPOEKTHOM U COLIMATIbHOM JEATEIbHOCTH;

Osaanenue YHHBEpPCAJIbHbIMH
KOMMYHUKATHBHBIMH J1eHCTBHAMM:

0) coBMeCTHas /1eATeJIbHOCTD.

- TOHMMaTh W  HCIOJb30BATh  MPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- TpUHUMATh [EJIM COBMECTHOM JI€SITEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JCUCTBUS IO €€
JIOCTHKCHHIO: COCTaBJIATh ILUTaH JICHCTBUI,
pacrpenenarb pojid C y4eTOM MHEHUM YYaCTHHKOB
00CyXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPAMHHUPOBATH U BBIMOJHITH PadOTy B YCIOBUSIX
pealbHOTO, BHPTYaJdbHOTO W KOMOWHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHIIECTBJISITH  TMO3UTHBHOE  CTpaTerHyecKoe
MOBEJICHUE B pA3JIMYHBIX CHUTYyalHsX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBiajeHue YHUBEpPCAJbHBIMH PeryJATHBHBIMHU
JeHCTBUSAMMU:

I') IPUHATHE ce0sl M APYTUX JIKO/Ieii:

- MPUHUMATh MOTHBBI U apPTYMEHTHI JAPYTHX JOJEH
MIPU aHAJIM3€ PE3YJIbTATOB AEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO M MPABO APYTHX JIIOACH Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MMOHUMATh MUP C TIO3UITUH
JIPYroro 4eaoBeKa;

- yMeTh IUIAHUPOBAaTh ¥  BBHINOJHATH XUMHUYECKUUA IKCIEPUMEHT
(mpeBpallleHUsT OpPraHMYECKUX BEIIECTB IPH HArpeBaHUHU, IOJyYCHHE
STUJICHA U MU3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKI[UU Ha allbJICTUJIbI,
Kpaxmajl, YKCYCHYIO KHCIIOTYy; JeHarypauus OeIKOB IpH HarpeBaHHH,
IBETHBIC pEaKIUHU OCJIKOB; TPOBOJUTH PEAKIMU HWOHHOTO OOMeEHa,
ONpeAeNATh Cpedy BOJHBIX pPACTBOPOB, Ka4yeCTBEHHbIE pEaKUUU Ha
cynbdar-, kapOoHAT- W XJOPUI-aHUOHBI, HA KATHOH aMMOHHS; pEIIaTh
JKCIICpUMEHTAIIbHBIC 3aJaund 1mo TemaMm "Meramisl" u "Hemeramisl") B
COOTBETCTBUM C IPABUIAMH TEXHUKU OC30IMACHOCTH MPHU OOpAIICHUU C
BEIIeCTBAMHU U JaOOPATOPHBIM 000PYIOBAHUEM; TIPEICTABISTH PE3YIbTATHI
XUMUYECKOTO  OJKCIepuMeHTa B (QopMe  3amucd  ypaBHEHUU
COOTBETCTBYIOIIUX peakuuii U (HOpMyIUpPOBATh BHIBOJBI Ha OCHOBE STHX
pe3yJIbTaToB

OK 07.
ConeiicTBOBaThL
COXPaHEHUIO

B 00.1acTHIKO0/I0THYECKOTO BOCITUTAHMS:
- c¢(OpMHUPOBAHHOCTh DKOJOTUYECKOW KYJIbTYpHI,
MOHUMAHUE BIUSHUS  COLUAIBbHO-PKOHOMHUYECKHUX

- chopMupoBaTh TPEICTABICHHUS: O XUMHUYECKOH COCTaBIISIONICH
€CTECTBEHHOHAay4YHON KAapTHHBI MUpPa, POJIA XUMHUU B MO3HAHWM SIBJICHUI
npupoabl, B (OPMUPOBAHWU MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€
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OKpY>Karoleu
cpenpl,
pecypcocOepekeHn
10, IPUMEHSATD
3HaHUA 00
W3MEHEHUU
KJIUMaTa, MPUHIHUIIBI
OEepeKIUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
eficTBOBAaThH B
YpE3BBIYANHBIX
CUTYaIUsIX

MK 1.2.
Bribupars criocoObt

U CpejacTBa
KOHTPOJIS
TEXHOJIOTHYCCKUX
IPOLIECCOB
OypeHus.

K 1.3.

Pemars
TEXHUYECKUE
3a7a4M 10
MpEeA0TBPALICHUIO U
JTUKBUAAITIT
OCJIO)KHEHUH U
aBApUITHBIX
CUTyalHi

IIPOLIECCOB HA COCTOSIHME NPUPOJHOW M COLUAIBHON
cpensl, OCO3HaHue r1100aJIBHOTO Xapaxkrepa
9KOJIOTUYECKUX MPOoOdIIeM;

- IUIAHMPOBAaHHE M OCYILECTBJICHHE JECHUCTBUM B
OKpYXKalolllel cpene Ha OCHOBE 3HaHMs Lelel
YCTOMUYMBOIO pa3BUTHUS YEIIOBEYECTBA;

AKTUBHOE HENPUATUE NEUCTBUMN, NPUHOCSIIHUX BpEL
OKpYXKarolleH Cpee;

- yYyMEHHME  IPOTHO3UPOBATh
DKOJIOTMYECKHAE  IOCIEACTBUSA
JEHCTBUH, IPENOTBPALLATD UX;

- pacUIMpEHME OIbITA JACSITEIBHOCTH JKOJOTHYECKOU
HaIPaBJICHHOCTH;

- OBJIaJICHUE HaBbIKaMH Y4eOHO-HUCCIIE10BATEIbCKOM,
IIPOEKTHOM U COLIMAIIBHON JEATEIILHOCTH;

HeOJIaronpusTHbIE
pEATPUHUMAECMBIX

(hyHKIIMOHATEHOM IPaMOTHOCTH, HEOOXOINMOH JUTSL

pelieHus

MNPAKTUYCCKUX 3adad W DOKOJOIMYCCKU 000OCHOBAaHHOI'0 OTHOIICHUS K

CBOEMY 3[I0POBBIO U MPUPOTHOM Cpelie;

- YMeTb COOIII0/IaTh MPaBHJIa SKOJIOTHMYECKH 11€JIECO00Pa3HOTO MOBEICHUS B
OBITY U TPYIOBOH AESTEILHOCTH B LIETSX COXPAHEHHUS CBOETO 3/J10POBbS U
OKpY>Karollle MPUPOAHON CpEJbl; YUYUTHIBATH OMACHOCTH BO3JCKUCTBUS HA
JKUBBIE OPraHU3Mbl OINPEAEIICHHBIX BEUIECTB, IOHUMAas CMBICH MOKa3aTess

MPEIETbHON TOIYCTUMOW KOHUEHTPALIMU
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K 3.1.

O06ecreunBaTh
npopHIAKTUKY
MIPOU3BOJICTBEHHOT'O
TpaBMaTH3Ma u
0Oe30macHbIe

yCIIOBUSL Tpy.a.

IK
4.1.TTpoekTHpOBaTh
TEXHOJIOTUICCKHE
orepauu 1o
M0JI3EMHOMY
PEMOHTY CKBa)KUH

IK
4.5.0pranu3oBbIBaT
b JKCIUTyaTaluio
obopynoBaHus U
WHCTPYMEHTA IS
M0JI3€MHOTO
PEMOHTA CKBAXKHH.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIHATLIMHBI

«XHUMUSA»

2.1. O0beM QMCHUIIMHBI K BUAbI YUeOHOI padoThl

Buna yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 72
B T.4.

OcHoBHOe coJep:kaHue 64
BT. 4..

TEeOpeTUIecKoe o0yueHue 30
MPAKTUYECKHUE 3aHITUS 24
nabopaTOPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHne 6
MPUKJIAJTHOI0 MOYJIAA)

BT. U..

TEOpeTUIecKoe o0yueHue 2
IIPAKTUYECKUE 3aHATUS 4
JuddepenunpoBaHHbIii 3a4eT 2

20




2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), 06 dopmMupyembie
Pa3iesioB U TeM J1a00paTOPHBIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYJIb PEMIACOR | ommerenmmu
1 2 3 4

OcHoBHoOe cogepkaHue 64
Paznen 1. OcHOBBI CTPOEHHSI BEIIeCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenne atomoB | Teopernueckoe o0ydeHune 2
XUMUHCCKUX CoBpemenHass MoJelb CTpoeHHs aromMa. CHMBOIMYECKHN S3bIK XUMHHM. XUMUYECKUM DJIEMEHT.
SJICMCHTOB 1 OnekrpoHHas KoHpurypamus aroma. Kimaccupukamus XUMHUECKHX 3JEMEHTOB (S-, P-, d-3JeMeHTHI).
fipupoaa BasmeHTHbIE ~ OJIEKTPOHBI.  BaseHTHOCTh.  DIEKTpOHHAsT ~ MPUPOJA  XMMHYCCKOW  CBSI3ML. 2
XAMAHCCKON DEeKTPOOTPHUIIATEILHOCTh. BHABI XHMHYECKOH CBsSI3M (KOBAJCHTHAs, HWOHHAs, METaJIMYCCKasl,
CBA3N BOJIOPOJIHAs) ¥ CIIOCOOBI €€ 00pa3oBaHUsI

IpakTHYecKne 3aHATHS 2

1.Pentenrie 3aJaHuii Ha HCIOJB30BAHWE XHMHUYECKOW CHMBOJIMKA W Ha3BaHMH COEIAMHEHHWH IO

HOMEHKJIATYpE MEXIYHAPOIHOIO COK3a TEOPETHYECKONM W NPHUKIATHON XUMHU W TPUBHAILHBIX

Ha3BaHWH JUIA COCTABJIEHHUS XUMHYECKUX (DOPMYJ JIBYXATOMHBIX COETMHEHHH (OKCHIOB, CYJIb(QHIOB,

THIPHUIOB | T.I1.) M IPYTUX HEOPraHUUECKUX COEIUHEHNI OTIEIbHBIX KIIaCCOB. 2

[pakTHyecKre 3a7aHus Ha YCTAHOBICHUE CBS3H MEXKIY CTPOCHHEM aTOMOB XUMHYECKHX DJIEMEHTOB M

HEPHOJUYECKUM U3MEHEHUEM CBOWCTB XUMHYECKHX DJIEMEHTOB U UX COEIAMHEHUM B COOTBETCTBHHU C

nosto)keHrueM [1epruonuecKoil CHCTEMBI.
Tema 1.2. OcHoBHOE coaepKaHue 2 OK 01
[lepromnueckuii | IlpakTHYecKHe 3aHATHS 2 OK 02
3aKOH M TaOmuIa 2 Ileproanyeckas cucteMa XuMudeckux snemenToB J[. M. MeneneeBa. ®U3HUECKUN CMBICIT
AW Menneneesa |[Tepuomuueckoro saxona .M. MeHzenceBa. 3aKOHOMEPHOCTH H3MCHEHHS CBOHCTB XMMHYECKHX

3JIEMEHTOB, 00Pa3yeMbIX MMH IIPOCTHIX M CIOXKHBIX BELIECTB B COOTBETCTBHH C MOJIOKEHUEM

XHMHYECKOTO dyieMeHTa B [leproquyeckoii cucreme. MUPOBO33pEHUECKOE M HAYYHOE 3HAYEHHE 2

ITepuoaunueckoro 3akoHa J[.11. Menneneesa. [Ipornoser [I.11. MenaeneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX DJIEMEHTOB.
PenieHne nNpakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3ALUI0 XUMUYECKHUX
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3J1eMEHTOB «MeTaTn4ecKre / HeMeTaUIMIeCKUE CBOMCTBA, JIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C MX JJICKTPOHHBIM CTPOCHHEM M MOJI0KEHHEM B TICPUOJUICCKON CUCTEME
xumMuueckux asiemenToB .M. MeHnieneeBa»

Pa3nen 2. XuMnuyecKkue peakunu 10
Tema 2.1. Tumsr OcHoBHOe coJep:kaHue 4 OK 01
XUMUYECKUX Teopernueckoe o0y4yeHune 2
peakuuit Knaccugukarus v THIIBI XUMHUECKUX PEAKIU C yUacTHEM HeopraHudeckux BemiecTB. CocTaBiieHUe
YPaBHEHM peakluil COeAMHEHMs], PA3JI0KEHHs], 3aMellleH s, 0OOMEeHa, B T.4. peaKI1ii TOpeHus,
OKHCJIEHUS-BOCCTAHOBJICHMUS.
VYpaBHEHMsI OKUCIIEHUs-BOCcCTaHOBNIeHHs. CTeneHb okucieHus. OKUCINUTENb U BOCCTAHOBUTENb. 2
CocraBieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOI0M 3JIEKTPOHHOI'O
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEbHBIC PEAKLIUHU B IPUPO/JIE, IPOU3BOICTBEHHBIX IIpoIieccax U
YKU3HEJESTEIIbHOCTH OPraHU3MOB
IIpakTH4eckue 3aHATHSA 2
3.KonnyecTBeHHbIE OTHOLIEHHS B XUMHU. OCHOBHBIE KOJIMYECTBEHHbBIC 3aKOHBI B XMMUHU U PacueThl 110
YpaBHEHUSAM XUMHUYECKMX peakuui. Mojb Kak eIuHuIa KoJuyecTBa BeliecTBa. MoisipHas macca.
3aKOHBI COXpAaHEHHs Macchl U PHepruu. 3akoH ABorajapo. MomspHblii 00beM rasos. OTHOcUTENbHas 2
IUIOTHOCTh Ta30B. PacyeTsl M0 ypaBHEHMSIM XMMUYECKUX PEaKIMN C UCIIOJIb30BAHUEM MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHSI) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepKaHue 4 OK 01
ONEKTPONNTHYECKA | [IpaKkTHYECKHE 3AHSATHS 2 OK 04
A ACCOUMANMA M 14 Teopust SIEKTPONTUTHYECKON Tucconuanuy. IOHbI. DJIEKTPOJIUTHI, HEDIEKTPOIMUTEL Peakiuu HoHHOTOo
MOHHBIH 0OMEH oOmena. CocTaBiieHHE peakluii MOHHOTO OOMEHa MyTeM COCTAaBJIEHUS UX TOJHBIX U COKPALIEHHBIX 2
MOHHBIX ypaBHEHMI. KMCIO0THO-OCHOBHBIE peaklMy. 3aJaHusl HA COCTABJICHHE HOHHBIX PEaKIMM
IIpakTH4eckue 3aHATHSA 2
5.Ilpaktuyeckas pabora “THUIBl XMMUYECKUX peaKIuii’.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB 2
XUMHYecKHX peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, ONpeieleHne cpeibl BOJHBIX
pacTBOpOB. 3a/laHus HA COCTaBJICHHE HOHHBIX peaklui
KonTtpoubnas C
TPOEHHUE BEIIECTBA U XUMUYECKUE PEAKIINH 2
padora 1
Pa3nen 3. CTpoeHue U CBOIiCTBA HEOPTAaHUYECKHUX BellleCTB 16
Tema 3.1. OcHOBHOe coep:KaHue 4 OK 01
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Knaccudukanus,
HOMCHKJIATypa U
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Teopernueckoe o0yueHue

[Tpeamer Heopranmveckoit xumun. Kiaccudukammsi HEOpraHMIeCKuX BemecTB. [IpocThie U CI0KHBIS
BelecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEUIECTB (OKCUIbI, TUAPOKCHIBI, KUCIOTHI, COJIN). B3aumMocBs3b
HEOPraHWYECKHUX BEIIECTB. ArperaTHbIe COCTOSIHUS BemecTBa. Kpucramiueckue u aMmophHbIe
BeIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK (aATOMHAs, MOJICKYJISIpHAsl, MOHHAs, METAJUTMYECKast).
3aBUCUMOCTD (DU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKH. 3aBUCUMOCTh
XMMHYECKOM aKTUBHOCTH BELIECTB OT BUAA XUMUYECKOM CBSI3U M TUNA KPUCTALUINYECKON PEIIETKH.
[TpuyrHBI MHOTOOOPA3Us BELIECTB

HpaKaneCRue 3aHATHSA

6.HomeHknatypa HeopraHmueckux BEIIECTB: Ha3BaHHUE BEUIECTBA UCXO/I U3 UX XUMUYECKON (hOPMYIIbI
WJIM COCTaBIICHUE XUMUYECKON (DOPMYJITBI UCXOMS U3 Ha3BAaHUS BEILIECTBA 10 MEXKIyHAPOIHOM
(MIOITAK) miu TpuBHaIbHOM HOMEHKJIATYpE.

Pemenune mnpakTHyecKuX 3aJaHUNA MO KIACCH(PHUKAIMU, HOMEHKIAType M XHUMHYECKUM (HopMyliaMm
HEOPraHMYECKUX BEIIECTB Pa3NUYHBIX KJIaccoB (yrapHbIil Ta3, YIVIEKHCIBIM ra3, aMMHUak, ramieHas
W3BECTh, HETAIICHAS! H3BECTh, ITUTHEBAS COAA U IPYTHX): HA3BIBATH U COCTABIATH (DOPMYJIBI XUMUICCKUX
BEIIECTB, OMPELNATh IPUHAJJICKHOCTD K KJIaccy.

Hcrounnku xumudeckoi nHGopMaIuu (CpecTB MaccoBOi nHGoOpMaIum, cetb IHTEpHET U apyrue).
[Touck nHpOpMAaIMK O HA3BAHUSAM, HICHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyIam

OK 02

Tema 3.2. dusnko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEILIECTB

OcHoBHOE coaepKaHue

Teopernueckoe o0y4enue

MeTtamisl. O6H_[I/Ie (I)I/ISI/I‘-ICCKI/IC U XHMHYECKHE CcBoicTBa MeTauioB. CIIOCOOBI MMOJIYy4YCHMUA. 3HadeHue
MCTAJJIOB W HEMCTAJZIOB B MPUPOAC W KHU3HCACATCILHOCTH YCJIOBCKAa W OPraHU3MOB. KOppOSI/Iﬂ
MCTAJIJIOB: BUABI KOPPO3UH, CITIOCOOBI 34U ThI MCTAJIJIOB OT KOPPO3UU

Hemeramnpl. OOmme ¢u3nM4eckne W XUMHUYECKHE CBOMCTBA HEMETAUIOB. |HWIMYHBIE CBOMCTBA
HemeraiioB [V— VII rpynn. Knaccudukanus u HoMmeHkI1aTypa coeinHeHHH HemeTauioB. KpyroBopoTsl
OMOTreHHBIX 2JIEMEHTOB B IPUPOJIE

IIpakTH4eckHe 3aHATHA

OK 01
OK 02

23




7.XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUMUECKUX BEIIECTB (OKCHI0B, THIPOKCHU/IOB,

KHCJIOT, COJIeH U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX 2

COEIMHEHUH, BBICIIMX OKCHJIOB U THJPOKCUIIOB

IIpakTHYeckune 3aHATHSA 2

8.CocraBiieHHE YpAaBHEHUN XMMHUYECKHX PEAKLIUH C y4aCTUEM IPOCTBIX U CIOXHBIX HEOPraHUYECKUX

BEUIECTB: METAUIOB M HEMETAJUIOB; OKCHUIOB METAJJIOB, HEMETA/NIOB U aM(pOTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMW M aM(OTEpPHBIX THAPOKCHAOB; HEOPraHUYECKHX COJICH,

XapaKTEepU3YIOLIMX UX CBOMCTBA. 2

Pemenne npakTUKO-OpPUEHTHPOBAHHBIX TEOPETUYECKUX 3a/JaHMM Ha CBOWCTBA, COCTaB, MOJIYYEHHUE U

0e30MacHOe HCIOJb30BAHUE BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B ObITY M IPaKTHYECKOU

JIEATEIbHOCTH YEJIOBEKa
Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Wnentudukanus [IpakTnyeckue 3aHATHS 2 OK 02
HCOPraHWHICCKUX 19 TIpaktudeckas pabora «aeHTUPHUKALNS HEOPraHUYECKUX BEIIECTBY. OK 04
BCIICCTB Pemienne sKkcnepuMEHTAIBHBIX 3a7ad MO XHWMHYECKHMM CBOMCTBAM METAJUIOB W HEMETAJIOB, IO

Pacro3HABAHMIO U MTOJIYYEHUIO COEIMHEHNI METAJUIOB U HEMETAJUIOB. 2

Nnentuduxanuss HEOPraHWYECKUX BEIIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMUYECKUX CBOMCTB,

XapaKTepHBIX KadeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbpaT-, KapOOHAT- U XJIOPUI-

AQHUOHBI, HA KATHOH aMMOHUS
KonTpoubnas .

CBolicTBa HEOPTaHUYECKUX BELLIECTB 2
padora 2
Pa3nen 4. CTpoeHue M CBOIiCTBA OPraHMYECKHUX BelIeCTB 24
Tema 4.1. OcHOBHOe coep:kaHue 4 OK 01
Knaccudpukanus, | Teoperuueckoe o0y4enue 2
CTpOCHHE 1 [losiBneHne u pa3BUTHE OPTaHMYECKOW XUMUH Kak Hayku. [Ipenmer oprannueckoi xumun. MecTto u
HOMEHKJIaTypa 3HAUYEHUE OPTaHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.
OpraHUYECKUX XHUMHYECKOE CTPOEHHE KakK IMOPSIOK COECIMHEHHS aTOMOB B MOJIEKYJI€ COIJIaCHO MX BaJICHTHOCTH. 2
BELIECTB OcCHOBHBIE NTOJIOKEHUSI TEOPHUH XMUMHUUYECKOTO CTPOEHUsSI OpraHmdeckux coeauHeHuii A.M. bytneposa.

VYraepoaHslii CKEJIET OpraHUuYeCKON MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHYECKOIO
CcTpoeHHust MoJieKyi. M3omepust u u30Mepsl.
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[Tonstue o d¢yHKuMoHANbHOM rpymme. Pamukan. [lpuHoumel kiaccuduKauu — OpraHUYECKHUX
coenquHeHUN. MexayHapoaHass HOMEHKJIATypa W IPUHLUIBI  HOMEHKJIATYpbl  OpPTaHUYEeCKUX
coequnenuii. Ilonatue 00 azoTconmep)KalluX COEAMHEHUSX, OWOJNOTHYECKM AKTHBHBIX BEIECTBAX
(yrmeBomax, xupax, Oelkax W Jp.), BBICOKOMOJIEKYJISIPHBIX COEOMHEHMSIX (MOHOMEp, MOJUMEp,
CTPYKTYpPHOE 3BEHO)

I[IpakTnyeckue 3aHATHS

10.HomenkaTypa OpraHM4ecKHX COCAMHEHHMH OTIENbHBIX KJIAcCOB (HACHIIICHHBIC, HCHACHIIICHHBIC U
apOMaTUYECKHUE YIIEBOJIOPO/IbI, CIIUPTHI, (PEHOINBI, albIACTHAbI, KETOHBI, KApDOOHOBBIC KUCIOTHI U JIp.)
CocraBneHne NOJHBIX U COKpAIEHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHMYECKMX BEILECTB OTAEIbHBIX
KJIACCOB, HCHOJB3ySd WX HA3BaHUS 10 CHCTEMATHYECKOW M TPHBHAIBHONH HOMEHKIJIAType (ITHIICH,
aleTwieH, rmiepuH, ¢eHon, Qopmanbaerna, ykcycHas KHUCIOTa, TIHMIUH). Pacuersl mpocteiimieit
(bopMyJibl OpraHu4eCKO MOJIEKYIIbI, HCXO/1 U3 3JIEMEHTHOTO cocTana (B %)

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COCIMHEHU N

OcHOBHOe coiep:KaHue

12

Teopernueckoe o0yueHue

OU3MKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHUH OTIENbHBIX KJIACCOB (OCOOEHHOCTH
KJIaCCU(pUKALMU U HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTMUECKUH psia U 0011as popmysia; u30Mepus;
¢du3nueckre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI MOTY4YEHU):

— MpeAeTbHbIE YIIIEBOAOPO/bl (aJKaHbl M LUKJIOAJIKaHbl). ['OpeHHe MeTaHa Kak OJUH U3 OCHOBHBIX
HCTOYHUKOB TeIJIa B MPOMBIIIICHHOCTH U ObITY. CBONCTBa NPUPOAHBIX YIIEBOAOPOAOB, HAXOKICHUE B
IIPUPOJE U IPUMEHEHUE AJIKAHOB;

— HempenenbHble (AIKEHbl, ANKHMHbI M aJKaJueHbl) M apoMaTHUYeCKHe YrieBoAopoibl. [ opeHue
aleTUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIAMEHU Il CBAPKU U PE3KH METAILIOB

— KUCJIOPOACOepkKAIIUe COeAUHEHHsI (CITUPTHI U (DEHOIIBI, KAPOOHOBBIE KUCIOTHI M A(UPBI, albACTH/IbI
U KETOHBI, >XHUPBI, yriaeBojsl). [IpakTHdyeckoe NPUMEHEHHE HTWICHIJIIMKONS, TJIMIIEpUHA, (eHoa.
[Ipumenenue Gopmanpaeruaa, aneTanbAeTHaa, YKCYCHOM KHUCIOThL. Mblla KaK COJM  BBICHINX
KapOOHOBBIX KUCIOT. MotoIye CBOWCTBA Mbla

— a3oTcoJepiKallie COEJUHEHUs (aMUHBI M AaMHUHOKUCIOTHI, Oenku). BblcOKOMOJIEKyssipHbIE
COeMHEHUS (CUHTETUYECKHe U OMOJIOTHYEeCKU-aKTUBHbIE). MoHOMEp, moauMep, CTPYKTYpPHOE 3BEHO.
[Tonmmmepusanus 3TUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €T0 MCIOIb30BaHUS.

['eHeTnyeckas CBsI3b MEXAY KJacCaMH OpraHMYeCKUX COCTMHEHUM

IIpakTnyeckue 3aHATHS

11.CBoiicTBa OpPraHMYECKUX COCIMHEHHH OTACIBHBIX KIAcCOB (TPUBHAIBHAS W MEXKIyHApOIHAs

OK 01
OK 02
OK 04
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HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOTYUYEHUs): TIpeAC/IbHBIC (ATKAaHbl M ITUKJIOATKAHBbI),
HeTpe/IebHbIC (AIKCHBI, AJIKMHBI U aJIKaJMCHbI) ¥ apOMaTHYECKUE YIIIEBOAOPOIbI, CIUPTHI U (DEHOIIBI,
Kap6OHOBBIe KHCJIOTHhI )41 3(1)I/Ipbl, AJIbACTU/IbI )51 KCTOHBI, AMHWHBI u AMHWHOKHUCJIOTHI,
BBICOKOMOJICKYJISIDHBIC COCJMHEHUS. 3a/JlaHusl Ha COCTaBJICHHE YpPaBHCHHMH XMMHUYECKHX DPEaKIud ¢
Y4aCTUECM OPTraHUYCCKUX BCIICCTB HAa OCHOBAHUHU UX COCTaBa U CTPOCHUA

I[IpakTnyeckue 3aHATHS

12.CocraBrneHne cxeM peakiuil (B TOM 4YHCIE€ IO IMPEAJOKEHHBIM LIEMOYKaM IpeBpalleHuil),
XapaKTepPHU3YIOIMX XUMUYECKUE CBOWCTBA OPraHMYECKUX COCIMHEHUH OTAEIBHBIX KIAcCOB, CIIOCOOBI
UX TIONYYECHHS M Ha3BaHWE OPraHUYECKUX COCAMHEHUH 110 TPHUBHAIBHOM WM MEXKIyHAPOIHOH
CHCTEeMaTHYeCKOIl HOMEHKIIaType.
Pemienne nmpakTHKO-OPHEHTHPOBAHHBIX TEOPeTHYECKHUX 3a/aHMIi HA CBOICTBAa OpPraHU4YecKHX
COeTMHEHMI1 OT/AeJIbHBIX KJIACCOB

IIpakTHyeckue 3aHATHS

13IIpaxkTueckas padota “IIpeBpallieHus OpraHMYECKUX BEIIECTB IIPU HarpeBaHuu".
[TosryuyeHue STUIIEHA U U3yYEHUE €r0 CBOMCTB. MoenpoBaHue MOJIEKYJI 1 XUMMUUYECKUX ITPEBPALCHUN
Ha [IpUMepe dTaHa, STUICHA, AeTHIICHA U JIp.

Tema 4.3.
Wnentuduxarms
OpPTaHHYECKUX
BEIIECTB, UX
3HAYECHUE U
MIPUMEHEHUE B
OLITOBOH U
MIPOU3BOJICTBEHHOU
EeITETbHOCTH
YyeJI0BEKA

OcHoBHOE CoaEpKaHue

TeopeTuquKoe oﬁyqelme

buooprannueckue coenuHenus. Ilpumenenue u Ouosorudeckas poib yrieBoaoB. OKHcIeHHE
YIJI€BOJOB — HWCTOYHUK OHHEPrHMM >KMBBIX OpraHu3smMoB. OOmacTM NPUMEHEHUS AaMHHOKHCIOT.
[TpeBpamienust OenkoB MUIIM B opraHu3Me. buonornyeckue ¢yHkuuu OenkoB. buonornueckue
¢byHK1MM kupoB. Posib oprannyeckoil XMMuu B pelieHuH npo0sieM NUIeBoi 6€30nacHOCTH

Posp opranuueckoil XUMHM B peIIEHHMH NpoOJeM 3HepreTMYeckoid Oe30MacHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3/JaHUM HOBBIX MaTE€pHaJIOB, HOBBIX HCTOYHUKOB SHEPIUH (aIbTepHATUBHbIE HCTOUHUKU
sHepruu). OnacHOCTh BO3JEHCTBUS Ha JKUBBIE OpPraHU3Mbl OpPraHMYECKHX BEIIECTB OTIENbHBIX
KJIacCOB (YTJI€BOJOPOBI, CIUPTHI, (EHOJIBI, XJIOPOPTraHUYECKHE IMPOU3BOJHBIEC, ANbIETHABI U [Ip.),
CMBICII IT0KA3aTellsl NPEENbHO JONYCTUMOM KOHIIEHTPAIMH

[MpakTnyeckue 3aHATHS

14.Ilpaktuueckas padota “UneHTrduKanus opraHMuecKuX COeAMHEHUN OT/IEIbHBIX KJIacCOB”
W nenTudukaiyst OpraHMuecKuX COeTMHEHUN OTIENbHBIX KJIACCOB (Ha MpUMepe allbJeTHA0B, KpaxMaia,
YKCYCHOM KHCJIOTBI, O€IKOB M T.I.) C HCHOJIb30BAHMEM UX (PU3MKO-XUMHUYECKUX CBOICTB H

OK 01
OK 02
OK 04
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XapaKTepHBIX KauyeCTBEHHBIX peakuuil. [leHarypauus Oenka mpu HarpeBaHuu. L[BeTHble peakuuu
0enkoB.BO3HUKHOBEHHE AaHATUTHYECKOIO CHUTHAla C TOYKH 3pEHUS XHMMHUYECKHX IPOIECCOB MpHU
MPOTEKAHWY Ka4YECTBCHHON PEaKIINH, TO3BOJISIFOIICH HACHTH(PUIIMPOBATH MPEITIOKEHHBIC OPTaHUIECKIEC
BEl[eCTBa

Kontpousuas CrtpyKTypa U CBOICTBa OPraHUYECKUX BELLECTB 2
pa6ora 3
Pazpea 5. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX peakiui 4
CxopocTb OcHoBHOe coJep:xkaHue 4 OK 01
XUMHUYECKUX OK 02
peaKIii. IIpakTHYeckue 3aHATHSA 2
XUMHAYECKOe 15.CxopocTh peakiuu, ee 3aBUCUMOCTb OT Pa3IMUYHBIX (DaKTOPOB: MPUPOJbI pEarupyrollux BEIIECTB,
paBHOBecHe KOHLEHTpaluu pearupyomumx BELIECTB, TEMIEPATYPbI u ionau peaKnOHHON
nosepxHocTu. TernoBpieaHeKThl XUMUYECKUX PeaKIMi. DK30-U SHAOTEPMUUECKUE, PEAKIIUH.
OOpatumocTh peakuuii. XUMHYECKOE DPABHOBECHE U €ro CMEIIEHHWE I0J JACWCTBUEM pas3IMYHbIX
(bakTOpOB (KOHIEHTpALUs PeareHTOB WK MPOJLYKTOB peakliy, JaBIeHUE, TeMIIepaTypa) sl CO31aHus 5
ONTUMAJBHBIX YCIOBUW IIpOTEeKaHUus Xxumudeckux mnpoueccoB. I[Ipuamun Jlelllatense. Pemenue
IIPAKTUKO-OPUEHTUPOBAHHBIX 33JaHUN Ha npuMeHeHue npuHuuna Jle-IllaTenbe a8 HaxoXKIACHUS
HAIpaBJIEHUS CMEIICHMsS PAaBHOBECUS XUMHUYECKOM peakuuud U aHaiu3 (aKTOpOB, BIUSIOUIMX Ha
CMEIIEHNE XUMHUYECKOTO PABHOBECHS.
IIpakTH4eckue 3aHATHSA 2 OK 01
16.Pemienre MpakTUKO-OPUEHTUPOBAHHBIX 3aJJaHUN Ha aHaiau3 (aKTOPOB, BIMAIOIIMX HA U3MEHEHUE OK 02
CKOPOCTH XMMHUYECKON pEaKIfy, B T.4. C MO3HUIMI IKOJOTUUECKH 11eTIeCO00Pa3HOTO MOBEACHUS B OBITY 2 1K 4.2.
U TPYZOBOM JEATEIBHOCTH B LIEIAX COXPAHEHHS CBOETO 3/I0POBbs U OKPYKAIOILEH IPUPOIHOMN CPEBI.
Paspean 6. PacTBopbI 4
Tema 6.1. OcHOBHOe coep:kaHue 2 OK 01
TonsTre 0 Teopernyeckue 3aHATHS 2 OK 02
pacTeopax PacTBopeHne Kak (U3MKO-XUMHYECKUH mpoiecc. PactBopbl. CriocoGbl MPUIOTOBJIEHUS PAaCTBOPOB. OK 07
PactBopuMocTh. MaccoBass 1o pacTBOpeHHOro BemecTBa. (CMBICT MOKa3zaTens MpPelesbHO
JIOITYCTUMON KOHIIEHTPAIMH U €0 UCIIOJIb30BAHUE B OI[EHKE IKOJIOTHYECKOI 0€30MacHOCTH. 2

[TpaBuiia SKOJIOTMYECKU 1€1ecO00pa3HOro MOBEACHUS B OBITY W TPYIAOBOW AESITENBHOCTH B LEJSAX
COXPAHEHHUsI CBOETO 3/I0POBbSl U OKPYKAIOIIEH MPUPOIHONU CpPE/Ibl; OMACHOCTh BO3ACHCTBUS HA JKUBBIC
OpraHU3MBbl ONPEJICIICHHBIX BEIIECTB.
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Tema 6.2. OCHOBHOE CO/iepKaHue OK 01
Hccnenosanme IIpakTH4ecKue 3aHATHS OK 02
CBOHCTB PACTBOPOB 17 TTpHroToBNEHHE PACTBOPOBY. OK 04
[TpuroroBneHne pacTBOPOB 3aJJaHHOM (MaccoBOM, %) KOHLIEHTpalMHU (C IPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMH) U OTIpeieNieHUue Cpeibl BOJAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha MPUTOTOBIICHUE PACTBOPOB
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:kaHMe (coep:KaHue MPUKJIATHOTO MOIYJIsl)
Paznen 7. Xumusi B ObITY U IPOU3BOACTBEHHOM 1eATEILHOCTH YeJ0BeKa OK 01
Xumus B ObITY U [QcHOBHOE coJiep:KaHue OK 02
TIPOU3BOACTBCHHON Teopernueckoe o0yueHue OK 04
NEATEIILHOCTH OK 07
yeroBeKa IIpodeccnonaibHO-0PHEHTHPOBAHHOE COAEPIKAHUE K 1.2.
Hogeiime nocTuxeHuss XMMUYECKOW HAYKH U XUMHUYECKOW TeXHOJIOTHU. Pok Xxumuu B obecrieueHnn K 1.3.
HKOJIOTMYECKOH, SHEPTeTUYECKON U MUIIEBON 0€30MacHOCTH, pa3BUTHH MeTUIIMHBIL. [IpaBuiia moncka u MK 3.1.
aHaM3a XUMHYECKOH WH(OpMAIMK W3 PA3IMYHBIX HCTOYHUKOB (HAydYHas W Yy4eOHO-HaydHas MK 4.1,
JauTepaTypa, CpecTBa MaccoBoii nHpopmanuu, cetb UHTepHeT) MK 4.5
IMpakTHuyeckue 3aHATHS
OK 01
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME OK 02
18.ITouck ¥ aHanM3 KEHCOB O MPUMEHEHWH XWMHUYECKHX BEIIECTB M TEXHOJOTHH C yd4eToM Oymyiiein OK 04
npo(eCCHOHATLHOW ~ JIEATENHHOCTH 10  TeMaM:  Ba)XHEWIINE  CTPOHWTENbHBIC  MaTepHaIbl,
KOHCTPYKIIMOHHBIE ~MaTepHallbl, KpacKd, CTEKJIO, KepaMHKa, MaTepuaibl s JIEeKTPOHUKH, OK 07
HAaHOMAaTepHAaJIbl, TEKCTHJIbHBIC BOJIOKHA, WCTOYHUKH DSHEPIHH, OPTraHUYECKHE W MHHEPAIbHBIC TIK 1.2.
ynoOpeHus, IeKapCTBEHHBIC BEIECTBA, OBITOBAS XUMHUS. K 1.3.
IIK 3.1.
[K 4.1.
K 4.5
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HpaKaneCRne 3aHATHSA

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COEPKAHUE
19.3amura:IIpencraBnennue pe3ynbTaToOB pelieHUsT KEMCOB B hOpMe MUHH-IOKJIAJIA C TIPEe3eHTAIueH

OK 01
OK 02
OK 04
OK 07

IIK 1.2.
IIK 1.3.
IIK 3.1.
[IK 4.1.
1K 4.5

IIpomeskyTouHas aTTecTALMSA 0 AMCUUILIMHE (1] PepeHUNPOBAHHBIN 3a4eT)

Bcero

72
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3.YCJOBUS PEAJIM3AIIMN YUYEBHOM JJUCIUATLIMHBI

3.1TpeboBanusi K MUHUMAJILHOMY MAaTePHAIbLHO-TEXHUYECKOMY 00ecneuyeHUIo
Peanuzamus yueOHOM AUCHMIUTUHBI TpeOyeT Hamuuus: ydeOHOro kaOuHeTa
«XUMUD)
Ob6opynoBanue yueOHoro kaOunera: Komrmuiekt ydeOHOW mebenu: pabouee MecTo
npernojiaBaresisi, ydeHU4eckue ctoiabl — 15 mr., crynss — 30 wmT., yueOHas Aocka,
nikad KHIKHBIM — 2 IIT., CTeJIax — 2 IIT.
Texuuueckue cpeacTBa o0ydeHus: mouutop Flatron "ezt710BH/17"/1280 x 1024 / 85
I'u- lmr., komoeiorep Celeron 2.0 Ghz/512MB/80 GB- 1 mmr. CTOIHK MOAbEMHBIH-
lmr. ItatuB AeMOHCTpallMOHHBIM xuMuyeckuit- lmrt. Kosuiekuus MetamioB u
HemeTaiioB-4 mt. HaGop xumuueckux peaktuBoB -14 mt. Tabmuupr Xumus 10-11
kiacc (20 Ttabmui). VYueOHo-HarisigHble CcTeHIbl- «llepuoamyeckas cucrema
XUMHA4YECKuX 31eMeHToB J[.M.MenneneeBa»; « QIEKTPOXUMUYECKUN DSl HANIPSKCHUS
METAIIOBY; « AJIKAaHBI»
HarnsimHo-uHbOopMaImoHHbIe MaTEPHAITBL: TIPE3CHTAITUH, BUACO(DIITEMBI.
[Tporpammuocobecneuenue:. OC Windows, nmporpammer opucHoro makera MSOffice
Penupkynsitop OakTepuIIMAHBIN 1711 00€e33apakuBaHus Bo3ayxa — | mT

3.2.AndpopMmanonHoe odecnevyeHus1 00yueHust

OCHOBHBIC HCTOYHHMKH:

1.I'abpuensu O. C. Xumus 11 npodeccuii U CrenuaibHOCTeH TEXHUYECKOTO
npoduiis : yaeOHUK IJIs CTYI. yupexkaeHuit cpea.npod. oopazosanus / O. C.
["abpuensn, U. I'. OctpoymoB. — 6-e usm., ctep. - M. : I3garenbckuii ieHTp
«Axanemus», 2022.

Jns npenogaBareis
®enepanbHbiii 3akoH OoT 29.11.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Denepanumny.
[Ipuka3z MunucrepctBa obOpazoBanusi u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEpXKACHUU (eAepalbHOrO TOCYJapCTBEHHOTO 00pa30BaTENbHOIO  CTaHJapTa
cpeaHero (IoHOTo) 001Iero o0pa3oBaHUsy.
[Ipuka3z MunucrepctBa oOpazoBanusi u Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHnn wu3MeHeHud B [lpuxa3 MunucrepcTtBa oOpa3zoBanus W Hayku P® or
17.05.2012 Ne 413 “O06 yrBepxkAcHUU (eaepaTbHOTO TOCYIaPCTBEHHOTO
00pa30BaTEIBLHOIO CTaHAAPTA CPEHETrO (MTOJTHOTO) 0011IeT0 00pa3oBaHUT Y.
[Tucemo JlemapTameHTa rocyJapCTBEHHON MOJUTUKH B cdepe MOATOTOBKH padoumx
kazapoB u{IIOMunoOpuayku Poccuum ot 17.03.2015 Ne 06-259 «Pexomenpanuu 1o
OpraHu3alMKi TOJIYYeHHUsS] CpeAHEero oOIiiero oOpa3oBaHUs B Ipejesiax OCBOCHUS
00pa3oBaTeNbHBIX MPOTpaMM CpPeaHero MpodeccuoalbHOro o0pa3oBaHUsl Ha 0ase
OCHOBHOTO0  oOmiero oOpa3oBaHMsi C  ydyeTroM TpeOoBaHUM  (enepaibHb
rOCy/IapCTBEHHBIX 00pPa30BaTENbHBIX CTAaHIAPTOB U IMOJIydaeMOil mpodeccuu WIu
CHEIHMAIBHOCTH CPEeIHEro Mpo(hecCHOHATBEHOTO 00pa30BaHUMY.
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http://td-school.ru/index.php?page=219

L'abpuensn O. C., Jlvicosa I'. I Xumus: KHUTA IJs TpenofaBaTens: y4el.-MeToJ.
rmocobue. —M., 2012.

Labpuensn O. C. u Op. Xumus yisi IPOPECCUil U CHEIUATBHOCTEH TEXHUYECKOTO
npodusi(3IEKTPOHHOE TTPUIIOKEHHE).

HNuTepHeT-pecypcehl

www. pvg. mk. ru (onummnuana «I[lokopu BopoObeBbI TOpEI»).

www. hemi. wallst. ru (O6pa3oBaTenbHBINA CAUT ISl IIKOTLHUKOB « XHUMHUSD).

www. alhimikov. net (O6pa3oBaTenbHBINA CAaUT AJI IIKOJILHUKOB).

www. chem. msu. su (DeKTpoHHas OMOIHOTEKA IO XUMHH ).

www. enauki. ru (HHTepHET-U3/1aHue s yuuTenen «EcTecTBeHHbIE HAyKn»).

www. lseptember. ru (MeTonudeckas razera «llepBoe ceHTIOPs»).

www. hvsh. ru (xypHan «XuMHsI B IIKOJIE»).

www. hij. ru (kypHan «XuMUs U )KU3HBY).

WwWWw. chemistry-chemists. com (3JIeKTpOHHBIN KypHAT « XUMUKH U XUMUS).

31



4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA30OBATEJIBHO
T CHATIIAHBI

KOHTpOHB N OLCHKa pE3yJIbTaTOB 06yquI/15{ OCYHICCTBIIACTCA IMPEIIoaaBaTeJICM B IIPOLECCE

NPOBEICHUS MPAKTUUYECKUX 3aHATUN U JIaOOPAaTOPHBIX pabOT, TECTHPOBAHUS, a TAKXKE BBITOTHEHUS

00y4aromyMuUCs WHIUBHUIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMUA. Pe3ymbraThl 00y4deHHA

OMpCACIIAOT, YTO 06y‘{aIOH_II/I€CH AOJDKHBI 3HATh, IMOHMMAThb WU ACMOHCTPUPOBATH IO 3aBCPHICHUU

HU3YUCHUA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJII U OLEHKH DPE3yJIbTAaTOB OCBOCHUS Y4YEOHOH IHUCUUILIMHBI
UCIIONIB3YETCSI CHCTEMa OIICHOYHBIX MEpONPUATUH, MPEICTaBIAIOMas cOO0N KOMIUIEKC Y4eOHBIX
MEPONPUITHIA, COTIACOBAHHBIX C pe3yibTaTaMu 00ydeHus u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (mpeametnsbie pe3yabtathl o gucturiuae) u GI'OC CIIO.

Ne | OK/IK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus Trmut OueHOqu X
MepOonpUATHH
| | OcHoBHOe conep:kanue
1 Pa3nes 1. OcHoBbI @opmymposaty
0a3o0Bble MOHATHS H
CTPOEHHS BellecTBa
3aKOHbI XMMUH
1.1 |OK 01 CrpoeHue aToMOB Cocranare xumuueckue |1. Tect «Ctpoenue aToMoB
XUMHUYECKHX 3JIEMEHTOB |(DOPMYIbI COSMHEHUM B |XMMUYECKUX JIEMEHTOB U
Y IPUPOJa XUMHUECKOU |COOTBETCTBUU CO IIPUPOJA XUMUYECKOU CBSI3U.
CBS3U CTENEHBIO OKUCIICHUS 2. 3agauu Ha COCTaBJICHUE
XUMHYECKHX JJIEMEHTOB, |XHMHYECKUX QOPMYI
WCXO/IsI U3 BaJICHTHOCTHU U |IBYXaTOMHBIX COEIUHEHUN
AIEKTPOOTPUIIATEIHHOCTH |(OKCUIOB, CYIb(OUIOB, THAPUIOB
U T.1L.).
3. 3agaHus Ha UCTIOJI30BAHUE
XUMHUYECKON CUMBOJIMKHU U
HAa3BaHUU COEIUHEHUM 110
HOMEHKJIAType MEXIYHAPOAHOTO
COI03a TEOPETUYECKOU U
MPUKJIAJIHON XUMHUU U
TPUBUAILHBIX Ha3BaHUM JIJIs
COCTABJICHHS] XUMHUYECKUX
(dhopMysT IByXaTOMHBIX
COeTMHEHUH (OKCHUJIOB,
Cynb(hUI0B, THAPUIOB U T.I.) U
JIPYTUX HEOPTAaHUUECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB
1.2 |OK 01 Ilepnonnueckuil 3akoH 1| XapaKkTepu30BaTh 1. Tect «Metannuueckue /
OK 02 tabmuna J{. 1. XUMHYECKHE DJIEMEHTH B |HEMETaJINYECKHUE CBOMCTBA,
MenneneeBa COOTBETCTBHUH C UX AJIEKTPOOTPHUIIATETHHOCTD U
TOJIO’KEHUEM B CPOJICTBO K AJIEKTPOHY
MEPUOINYECKON CUCTEME |XUMHUYECKHUX DJIEMEHTOB B
XUMUYECKUX DJIEMEHTOB  |COOTBETCTBHUE C UX DJIEKTPOHHBIM
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OK/IIK

Monyas/Paznen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

.. MenneneeBa

CTPOCHUEM H TOJI0KEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMUYECKHX djieMeHToB J[. 1.
Menneneesay.

2. [IpakTryeckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEXKITY
CTPOCHHUEM aTOMOB XUMUYECKUX
AJIEMEHTOB U MEPUOANIYECKUM
N3MECHEHHEM CBOMCTB
XHUMUYCCKHUX JIEMECHTOB U HX
COEIUHEHHI B COOTBETCTBUH C
nonoxenueM llepuoandeckoit
CHCTEME.

3. [IpakTUKO-OpHUEHTUPOBAHHbIC
TEOpETUUYECKHUE 3aaHus Ha
XapaKTEePU3aALUI0 XUMUUECKHUX
9JIEMEHTOB: «MeTamanyeckue /
HEeMeTaIJIndecKe CBOMCTBA,
3JIEKTPOOTPUIIATEIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX 3JIEMCHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHHEM H TOJIOKEHHUEM B
NIEPUOIUYECKON CUCTEME
XHUMUYECKHX DJIEMECHTOB

J.1. MenneneeBa»

Pa3zgen 2. XuMmnueckue
peaxkuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuii

KonTtpoabHnas padora
«CTpoeHue BelecTBa u
XHMHYeCKHe peaKkiuum

2.1

OK 01
OK 04

Tumel XUMHUYECKUX
peaKkuuit

CocTaBnsTh peakuuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakiuu

1. 3agaun Ha cocTraBiIeHUE
YpaBHEHUH pEaKIUM:

— COCIUHEHMS, 3aMCIICHUS,
pas3ioxeHus, 0OMeHa;

— OKHMCIIMTEIbHO-
BOCCTaHOBHUTENIBHBIX PEAKIUH C
HCIIOJB30BAaHUEM METOA
3JIEKTPOHHOTO OajaHca.

2. 3a/1a4v Ha pacyeT MacChl
BEIISCTBA WK 00BEMA

ra30B M0 U3BECTHOMY KOJIMUYECTBY
BEIIIECTBA, MACCE WU 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
pEeaKIy BEIIECTB; PacCUEThI
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OK/IIK

Monyas/Paznen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

Macchl (00bEMa, KOJTMIecTBa
BELIECTBA) IPOAYKTOB PEAKIIUH,
€CJIM OJTHO M3 BEUIECTB UMEET
npuMecu

2.2

DIEKTPOTUTHYCCKAS
IUCCOLMALNAA U HOHHBII
o0meH

CocTaBJIATh ypaBHEHUS
XUMHYECKHX PEAKIIMH
HOHHOI'0 0OMeHa ¢
y4acTHEM
HEOPTaHMYECKUX BEIICCTB

1. 3amaHust Ha COCTaBICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKkIuii ¢ ydacTHEM KHUCJIIOT,
OCHOBaHUH M COJICH,
YCTaHOBJICHUE U3MEHECHHUS
KHCIIOTHOCTH CPEIbl

2. Jlaboparopnas pabota "Turmsl
XUMUYECKUX peakiuin'

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPraHHYeCcKUX
BellecTB

HccaenoBarb cTpoeHue u

CBOJNCTBa
HEOPraHu4eCKHX
BeIlleCTB

KonTtpoabnas padora
«CBoiicTBa HEOPTaHMYECKUX
BeleCTB

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa H
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYEeCKue
BEIIECTBA B COOTBETCTBUU
C X CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHE HEOPTaHUYECKUX
BEILIECTB UCXOJS U3 UX
XUMHUYECKON (OPMYIIbI MU
COCTaBJICHUE XUMHYECKOU
(GopMyJIbl UCXOJIS U3 HA3BAHUS
BEII[ECTBA 10 MEXIYHAPOIHON
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacyeT MacCOBOM
JI0M (Macchl) XUMHUYECKOTO
JJeMeHTa (COeAMHEHUS) B
MoJIeKyJie (cMecH).

3. lIpakTudeckue 3a7aHus 1Mo
KJIacCU(pUKallMu, HOMEHKJIaType U
XUMUYECKUM (popMyiam
HEOPraHUYECKUX BEILECTB
Pa3IUYHBIX KJIACCOB.

4. IlpakTuyeckue 3a1aHus Ha
OIIpeICTIEHUE XUMUYECKON
AKTUBHOCTH BEILECTB B
3aBUCHUMOCTH BUIa XUMHUECKOMH
CBSI3M U TUIIA KPUCTAJUINYECKOU
peleTku

3.2

OK 01
OK 02

Dduznko-xumMuueckue
CBOMCTBA

VYcraHaBnuBaTh
3aBUCHUMOCTh (PU3UKO-

1. Tect «OcobennocTH
XUMHUYCCKUX CBOﬁCTB OKCH 0B,
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusATHI
HEOPraHMYECKUX XUMHAYECKHX CBOMCTB KHCJIOT, OCHOBaHHM, aM(OTEPHBIX
BELIECTB HEOPTraHUYECKUX BEUIECTB [TUAPOKCHIIOB U COJCH».
OT CTPOEHUS aTOMOB U 2. 3ajjaHus Ha COCTaBJICHUE
MOJIEKYJI, a TAK)KE THIAa  |ypaBHEHUI XMMHUYECKHX peakLui
KPUCTAJNINYECKOI C Y4aCTHEM IIPOCTHIX U CIOKHBIX
peLeTKu HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHUU U aM()OTEPHBIX
T'MJIPOKCUIOB, HEOPIraHNYECKUX
CoJIeH, XapaKTepU3yIOLIUX UX
CBOWCTBA U CIIOCOOBI MOJYYEHHUS.
3. IlpakTuKO-OpUEHTHUPOBAHHBIE
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOMCTBA U ITOJIy4YEHHUE
HEOPTraHMYECKUX BEIIECTB
3.3 |OK 01 Wnentuduxamms Hccnenosath 1. [IpakTUKO-OPHUEHTUPOBAHHbIE
OK 02 HEOPraHUYECKHUX Ka4yeCTBEHHBIC PEAKIIMM  |3a/aHMS 110 COCTABJICHUIO
OK 04 BEILECTB HEOPraHUYECKHUX BEIECTB |XMMUYECKHUX PEAKLUN C y4aCTHEM
HEOPraHMYEeCKUX BEIIECTB,
UCIIOJIb3YEMBIX JUI UX
UACHTU(DUKAITIH.
2.JIaGopatopHas pabora:
“Unentuduxanms
HEOPTaHWYECKUX BEIIECTB”
4 Pa3nen 4. Ctpoenune u |UcciaenoBars crpoerue u|KonrpoJsbHas padora
CBOliCTBa cBoiicTBa opranuyeckux |«CTpoeHHe U CBOICTBa
OpraHMYecKuX BelleCTB OpPraHuYecKHX BellecTB)
BellecTB
4.1 |OK 01 Knaccudukanus, Knaccudumnuponats 1. 3amaHus Ha COCTaBICHUE
CTpOEHHE U OpraHUYeCKHe BEIIECTBA B |Ha3BaHUH OPraHMYECKUX
HOMEHKJIaTypa COOTBETCTBHH C MX COEJMHEHUH 10 TPUBHAIILHON HITH

OpTraHU4YCCKUX BCIICCTB

CTPOCHHEM

MEXIYHAPOAHOU
CHUCTEMATUYECKON HOMEHKIIATYPE.
2. 3aiaHus HA COCTaBJICHUE
MOJIHBIX ¥ COKPAIEHHbIX
CTPYKTYPHBIX (hOpMyII
OpraHMYECKUX BEIIECTB
OTJIEbHBIX KJIACCOB.

3. 3aauu Ha onpeeeHne
npocreiiient GopmMyIbl
OpPraHMYECKON MOJIEKYJIbI, UCXOS
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OK/IIK

Monyas/Paznen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

13 2JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COCIMHEHUN

VYcranaBiuBaTh
3aBUCUMOCTH (PH3UKO-
XUMHYECKHX CBOMCTB
OPraHMYEeCKHUX BEIIECTB OT
CTPOEHHUSI MOJIEKYJI

1. 3aganus Ha cOCTaBICHUE
YpaBHEHUN XMMHUUYECKUX PEAKIIUI
C y4acTHEM OPTraHUYECKUX
BEILECTB HA OCHOBAaHUU UX
COCTaBa U CTPOEHHUS.

2. 3a/1aHus Ha COCTaBJICHUE
YpPaBHEHUN XMMHUUYECKUX PEAKIIUH,
WUTIOCTPUPYIOITUX XUMUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUs JaHHBIX PEAKIUN U
TEHETHYECKOMN CBSI3HU
OpPraHMYECKUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacuetHsble 3aa4un Mo
YPaBHEHUSIM PEAKIIMI C ydacTHEM
OpPTraHUYECKUX BEIECTB.

4. JIaboparopnas paboTa
“IIpeBpaleHuss OpraHu4eCKux
BEIIECTB IIPU HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

Nnentuduxanus
OpPTraHUYECKUX BEIIECTB,
UX 3HAYCHUE U
MpPUMEHEHHE B OBITOBOU
Y IPOU3BOACTBEHHOMN
JIESITEILHOCTH YeJIOBEKa

Uccnenosath
KAaQUCCTBCHHBIC peaKHI/II/I
OpraHUYECKUX
COEIUHEHHH OTIEIBLHBIX
KJIaCCOB

1.IIpakTHKO-OpHUEHTUPOBAHHBIE
3aJIaHHUsA 110 COCTABIICHUIO
XUMUYECKHUX PEaKLUi ¢ y4acTUEM
OpTraHWYECKUX BEILIECTB, B T.4.
UCIIOJIb3YEMBIX JJIS UX
uaeHTU(UKAINH B OBITY U
MIPOMBIITUICHHOCTH.
2.JIaboparopnas paboTa:
“Unentruduxaiuist OpraHn4ecKux
COECTMHEHUN OTAEIbHBIX KJIACCOB™’

Paznean 5.
Kunernueckue u
TepMOJAMHAMHYECKHUE
3aKOHOMEPHOCTH
NMPOTEeKAHUA

XapakTepu3zoBathb
BJIMSIHME PA3JIMYHBIX
(paxkTopos Ha
paBHOBeCHE U CKOPOCThH
XHUMHMYECKHX PeaKIui
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Tunsl oleHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusTHI
XHMHUYECKHX peakumnid
5 [OKO01 CKOpOCTh XUMHUUYECKUX |XapaKTepu3oBaTh [IpakTUKO-OpUEHTUPOBAHHBIE
OK 02 peakiuii. XMMUYECKOE |BIUSHUE KOHILICHTPAIMU  |TEOPETUUYECKHUE 3aJaHus HA
paBHOBECHE pearupyromux BeIecTB U |aHanu3 (pakTOpOB, BIUAIOIIUX HA
TEeMIIepaTypbl Ha CKOPOCTh |M3MEHEHUE CKOPOCTH XUMUYECKON
XUMHUYECKUX PEAKLUN peakuuu. IIpakTuko-
XapakTepu3oBaTh OPUEHTUPOBAHHBIC 33JJaHUS HA
BIIMSIHUE U3MEHEHHUS npuMeHeHue npuHiuna Jle-
KOHILIeHTpauuu Bewects, |lllaTtenbe nis HaxoxaeHUs
peakLMu Cpebl U HaIlpaBJICHUs] CMELICHUS
TeMIIepaTypbl Ha paBHOBECHS XUMUUYECKOW PeaKkLUu
CMeIlleHNe XUMUYECKOT0 |¢ aHaiu3 (aKTOPOB, BIUSIOIMINUX
paBHOBECHs Ha CMENIICHUE XUMUYECKOTO
paBHOBECHS

6 HccaenoBarb

Paszen 6. PacTsophr HCTHHHBIEPACTBOPHI €
3a]aHHBIMH
XapaKTepUCTUKAMM
6.1 [OK 01 [TonsTue o pacrBopax  |Paznmnuars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBOpHI pacTBOpPOB.
2. IlpakTMKO-OpUEHTUPOBAHHBIE
pacyeTHbIE 3a/1aHUsI Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIONIb3yeMbIe B OBITOBOM U
MIPOU3BOJICTBEHHOM JESITEILHOCTH
YyeJioBeKa
6.2 |[OK 01 Uccnenosanue croiictB |UccnenoBats Gusuko- JlaGopaTtopHnast pabota
OK 04 pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
WCTUHHBIX PaCTBOPOB

Il | IpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue MPUKJIATHOTO MOLYJIsl)

7 Pa3pgen 7. OuenuBarh nocjaeAcTBHA |3amuTa Keica (¢ y4eToM
Xumusi B ObITY U OBITOBOI U Oyayueil mpogeccuoHaJIbLHOM
NMPOU3BOJACTBEHHOM NMPOU3BOACTBEHHOM JAesITeJIbHOCTH)

JesITeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa

Ye10BeKa ¢ MO3ULMH
JKOJIOTHYECKOM
0e3onacHoCTH
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Tunsl oleHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusTHI
OK 01 Xumus B ObITY U OnenuBath nocnencteus  |Keiic (¢ yuetom Oymymieit
OK 02 IIPOU3BOJICTBEHHON OBITOBOM 1 npodeccuoHaIbHON
OK 04 JIEATEIIbHOCTH YEJIOBEKA |ITPOU3BOICTBEHHOM JIESATETLHOCTH)
OK 07 NEITEILHOCTH YelloBeKa ¢ |B0o3MOKHBIE TEMBI KEHCOB:
no3unui dxonoruueckor |1. ITorennenue kaumara u
K 1.2. 0e30IMacHOCTH BBICBOOOXKICHHUE ra30BbIX
1K 1.3. THPATOB CO JIHA OKEaHa.
TIK 3.1. 2. Bynymue matepuaisl 1Jis aBua-
gﬁ jé , MAIIMHO- ¥ IPHOOPOCTPOCHHS.

3. HoBble maTepuainsl s
COJIHEYHBIX Oarapeil.

4. JlekapcTBa Ha OCHOBE
PACTHTENBHBIX IIPENapaToB
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