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1. OBIIASI XAPAKTEPUCTHUKA IPUMEPHOM 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
21.02.01 Pa3paboTka u 3KcITyaTanus HeQTSIHBIX U Ta30BBIX MECTOPOKICHHUH

TpynoeMKOCTh AMCHUIIIMHBI «XUMHs» Ha 0a30BOM YpOBHE COCTaBISET 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.

[TpuknagHoit MOY/IH BKJIIOYACT OAMH pa3faen. Paznmen 7 «XumMus B ObITY M ITPOU3BOCTBEHHOMN
JIEATETLHOCTH YEJIOBEKA» peau3yeTcs I Bcex npodeccuii/cnenuanbHOCTe Ha MaTepualie KecoB,
CBS3aHHBIX C OKOJIOTHYECKON OC30MacHOCThIO M  OLEGHKOHW IMOCIEACTBHA  OBITOBOW H
MIPOM3BOJICTBEHHON JIEATEIIBHOCTH, 1O OTpacisM Oyaymed MnpoecCHOHANBHON IesTeIIbHOCTH
o0yyJarouuxcsi.

[lepron oOydeHWss © paclpelnelcHHe TII0 CEeMecTpaM OIpeaeiiseT o0pa3oBaTeIbHAsI
OpraHHU3aIMs CAMOCTOSTENBHO, C YU€TOM JIOTHKU (OPMHUPOBAHUS MPEAMETHBIX Pe3yIbTaToOB, OOIINX
U TpodeCCHOHATBHBIX KOMIIETEHIMI, MEXMPEAMETHBIX CBA3€H C JAPYrMMU JAUCHUIIMHAMU
o011eo0pa3oBaTeabHOro U 001IEenpodheCCHOHATBLHOTO UKIIOB Y4eOHOTO MIIaHa.

1.2. Henu u miiaHupyemMble pe3yJibTaThl 0CBOCHHS THCIUILTHHBI

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 pe3yJbTaThl 0OCBOEHHUsI 0011e00pa3oBaTeJbHOH JUCHUILIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

COO
Koa u HaumeHoBaHue IInanupyeMble pe3yabTaThl 0CBOCHHS JHCIHUILIHHBI
OpPMHpPYeMBIX
(opmupy N Oo6ume’ I[mculzm.mmapﬂme2
KOMIIeTEHI M
OK 01. Bsi6bupats crioco0st B yacTh Tpy10BOro BocnuTaHUs: | - BIAAETh CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas  BKJIKYAET:

perieHus 3a1a4
po(hecCHOHATTLHOM
JeSATEIbHOCTH IPUMEHHUTEIBHO
K pa3jiIn4HbIM KOHTCKCTaM

- TOTOBHOCTb K TpyAdy, OCO3HAHUC

EHHOCTH MacTepCTBa,
TPYIOIIO0HE;
- TOTOBHOCTDH K AKTUBHOU

ACATCIIbHOCTH TEXHOJIOTHYECKOU U
coLMaIbHOU HAIPaBIEHHOCTH,
CIIOCOOHOCTh WHUIIMAPOBATH,
IUIAHUPOBaTh M CaMOCTOSITENILHO
BBIITOJHATD TaKYIO JCATCIBbHOCTD,

- HMHTEpEeC K pa3Nu4yHbIM cdepam
poeCCUOHAIBHON e TEIHHOCTH,
OBiageHne  yYHHBepPCAJIbHBIMH
y4eOHBIMH  TO3HABATEJIbHBIMH
ACCTBUAMU:
a) 0a3oBbI€e
ACHCTBHA:

- CaMOCTOSITENIbHO (hOpMyIHpOBAThH
U aKTyaJu3upoBaTh MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH

JOIrH4YE€CKHue

IIpHU3HAK NI OCHOBAHUA JJISA
CpaBHEHHUS, KJIacCU(PUKAINH |
0000IIeHHS;

OCHOBOIIOJIATalONINEe TMOHITHS (XUMHYECKH 3JIEMEHT, aTOM, J3JIEKTPOHHAas
o0oJiouka aToma, s-, p-, 0-3JCKTPOHHbBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIA,
BaJICHTHOCTh, 3JIEKTPOOTPHUIATENILHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKas
CBSI3b, MOJb, MOJISIPHAs Macca, MOJISPHBIA OO0BEM, YIJIEPOJIHBIA CKEJeT,
(GyHKIIMOHATBHAS TPYIIA, PaJUKall, ©30MEPHUs, H30MEPhI, TOMOJIOTUICCKUHT
psiA, TOMOJIOTH, YTIEBOIOPOAbI, KUCIOPOA- M a30TCOJAEPKAIINE COSTUHEHMS,
OMOJIOTUYECKH aKTUBHBIE BEIIECTBA (YIJIEBOJIbI, JKUPBI, OCJIKH), MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE — COCAMHEHUS,
KPUCTATMYECKAsT PEIISTKA, THUIBI XUMHYECKHX PEaKIui (OKUCIHTEIHHO-
BOCCTAaHOBUTENbHBIE, 9K30-U YHAOTEPMHUUYECKUE, PEaKIIMK UOHHOTO OOMEHa),
pacTBOp, IEKTPOIUTHI, HEBIEKTPOIUTHI, AIEKTPOIUTHYECKAs AUCCOIHALINS,
OKHUCJIUTEIh, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKON PEaKIuu, XUMHUECKOe
paBHOBECHE), TEOPUU M 3aKOHBI (TEOpPHS XUMHYECKOIO CTPOCHHUS
oprannueckux BemlectB A.M.byTtiepoBa, TeopHus AIEKTPOIUTHYECKON
aucconyanuu, nepuogudeckuii 3akon /[.1. Menneneesa, 3aK0H COXpaHEHUS
MAaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XUMUH, (HAaKTOIOTHUECKUE
CBEJICHMSI O CBOICTBax, COCTaBe, MOJYyYEeHUH U 0€30IaCHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPraHMYECKUX U OpPraHMYeCKUX BEHIECTB B OBITY U
MPAKTUYECKON AESITETbHOCTH YEJIOBEKa;

- yMEThb BBISIBIATH XapaKTEepPHbIE MPU3HAKH W B3aUMOCBSI3b HM3YUEHHBIX
MOHSITHIA, TPUMEHSATh COOTBETCTBYIOIINE TTOHITHS ITPH OIMMCAHUHU CTPOCHUS U
CBOIMCTB HEOPraHMYECKHX U OPTaHUYECKUX BEIIECTB M WX TMPEBpAIlCHUN;
BBISIBJISITH ~ B3aMMOCBSI3b ~ XUMHUYECKMX  3HAHHUH C  TMOHATHSIMU U

1
YKa3EBATCSA JIMUHOCTHEE UM MeTanpelIMeTHbBe pes3ynbTaTel m3 OI'OC COO
bopMmpyeMele 0OmeobpasoBaTeJIbHOM OUCLUMUIIIMHON

dopme,

(B nocrnenmHen pemakumm oT 12.08.2022) B OTIJIATOJIBHOM

2 o
I[MCLLMHJ'IMHaprIe (HpeHMe‘I‘HbIe) Pe3yJIbTaTe YKaAa3EBEBAKTCA B COOTBETCTBUM C METOIOMKOM IIpeliomaBaHMA OUMCLUMIIJIVMHEL
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- OIpEeNeNsATh LEIU AeATebHOCTH,
3a/laBaTh IapaMETPbl U KPUTEPUU
UX JOCTH)KEHUS;

- BBUIBJISITH 3aKOHOMEPHOCTU H
IIPOTUBOPEYHS B pACCMAaTPUBAEMBIX
SIBIICHUSIX;

- BHOCHTb KOPPEKTHBBI B
JICITEILHOCTD, OIICHUBATh
COOTBETCTBHE PE3YJbTATOB LIEJAM,
OIICHUBATh PHUCKUA  TOCIEJICTBUN
JEeITEIbHOCTH;

- pa3BUBaTh KpEaTUBHOE
MBIILIEHHE npu peIIeHIN
YKU3HEHHBIX TIPOOIIeM

0) 0a3zoBble MCCJIEN0BATEIbCKHE

AefCcTBUSA:

- BJaJeTh HaBBIKAMU Yy4eOHO-
HCCIIEA0BATENIBCKOM M MPOEKTHOMN
NEeATEIbHOCTH, HaBBIKAMH
paspelieHus npooiem;

- BBISIBJISITD MPUYHUHHO-
CJIEICTBCHHBIE CBA3U u
aKTyaJIM3UpOBATh 3az1auy,
BBIJIBUTaTh TUIIOTE3Yy €€ PELICHMUS,
HaxOJINTh apryMeHTBI JUTSL
JI0Ka3aTesIbCTBa CBOUX
YTBEPKICHUH, 3a/1aBaTh

napaMeTpbl U KPUTEPUU PEIICHUS;
- aHaJIM3UpPOBaTh IOJYYEHHbIE B
XOJIE pEIICHUs 3a]a4l Pe3yJIbTaThl,
KPUTHYECKH OLICHUBATH 170
JIOCTOBEPHOCTb,  ITPOTHO3MPOBATh
H3MEHEHHE B HOBBIX YCIIOBUSX;

- yMeTb NEPEHOCUTh 3HAHUS B

MPEJICTABICHUSIMUA IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- yMETh UCIOJIb30BaTh HAUMEHOBAaHUS  XUMHUYECKUX  COCIMHEHUMU
MEXIYHapOJAHOIO COI03a TEOPETUYECKOM W NPUKIATHOW XUMHH U
TPUBHUAJIbHBIC HA3BaHUS BAKHEUIIINX BEUIECTB (3THIICH, alleTUJICH, TJIMLIEPHUH,
denon, dopmanpaerun, yKCycHas KHUCIOTa, TJWIUH, YyrapHbld ras,
YIJIEKHUCIIBIN Ta3, aMMHaK, raiieHasi u3BeCTb, HerallieHas U3BeCTh, MUThEBast
colla U JAPYTUX), COCTaBIATh (POPMYJbl HEOPTaHUYECKHMX M OpraHMYeCKHUX

BEIIECTB, YpPAaBHEHHS XHUMHYECKHX pEaKUuil, OOBSICHATh HX CMBICI;
MIOATBEPKIATh XapaKTepHbIe XUMUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH M 3aIUCSAIMU YPAaBHEHUN XMMHUYECKUX

peaKIuii;

- YMETh YCTaHaBJIMBaTh MPUHAJIEKHOCTh W3YYEHHBIX HEOPraHUYECKHX U
OpraHMYECKUX BELIECTB K OINPEACIICHHBIM KJlaccaM U IpylliaM COEIWHEHHI,
XapaKTepu30BaTh WX COCTaB M Ba)KHEHILIME CBOWCTBA; ONpPENEISATh BUIbI
XUMHUYECKUX CBsI3eH (KOBaJICHTHAs, MOHHAs, METAJUIMUECKas, BOJOPOIHA),
TUIIBI KPUCTAUTUYECKUX PEIIECTOK BEIIECTB; KIACCH(PHUIINPOBATH XUMUIECKUE
peaxkuuu;

- chopmupoBarh TPEACTABICHHUS: O XHUMHYECKOW  COCTaBJISIONIEH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpA, POJIM XUMHHM B TIO3HAHUU SIBJICHUH
npupoabl, B (HOPMHUPOBAHMM MBINUICHUS U KYIbTYpbl JHUYHOCTH, €€
(GyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMN JUIsl PEIIEHUs] PAKTUYECKUX
3a7ja4 M HKOJIOTHYECKH OOOCHOBAHHOI'O OTHOULIEHHUS K CBOEMY 3/0POBBIO U
MPUPOAHON CpeliE;

- YMEThb NIPOBOJUTH pacyeTbl M0 XUMHUECKUM (GopMysiaM M ypaBHEHUSIM
XUMHYECKMX  peakuuid ¢  HUCHOJb30BaHHWEM  (PU3MYECKHX  BEJIWYMH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHONH CTOPOHBI: Macchl, 00beMa
(HOpMasibHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOJIb30BaTh
CUCTEMHbIE XMMHWUYECKHE 3HAHMs JUISl NPUHATHSA PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM
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MO3HABATEIIBHYIO U MPAKTHYCCKYIO
00J1aCTH KU3HEIESATCILHOCTH,

- YMETh MHTCTPUPOBATH 3HAHMS U3
Pa3HBIX MMPEIMETHBIX 00JIACTEIH;

- BBIIBHTaTh  HOBBIE  HJIEW,
npeyarath OpUTHHATILHBIC
MOJIXOJIbI M PEILICHUS;

- CIOCOOHOCTh MX MCIIOJIb30BaHUS B
MO3HABATEIbLHOU U COLMAILHOM
MIPAKTUKE

OK 02. Ucnomp30BaTh
COBpPEMEHHBIEC CPEJICTBA
IIOMCKa, aHAJIN3a U
MHTEpIpeTauy HHPOPMALIUH
1 nH()OPMAIMOHHBIC
TEXHOJIOTHH 71 BBIIIOJIHEHUS
3a/1a4 npodeccuoHaIbHON
EITENLHOCTH

B o0nacTHLHEHHOCTH HAY4YHOIO
MO3HAHMSA:

- c(hOpMUPOBAHHOCTH
MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pasBUTHA  HAyKH H
00I11eCTBEHHOM MPAKTHUKH,
OCHOBAHHOI'O Ha JUajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEro MeCTa B IOJIMKYJILTYPHOM
MHpE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM M
YUTATENbCKOM  KYyJIbTYpbl  Kak
CpPEACTBA B3aMMOJCHCTBHUS MEXKIY
JIIOJIBMU U TTIO3HAHUS MUDA;

- OCO3HaHHE IIEHHOCTH Hay4YHOU

JIeATEIILHOCTH, TOTOBHOCTD
OCYIIIECTBIISATh MPOEKTHYIO u
HCCIIEIOBATENBCKYIO JEATEIIbHOCTh
WHIABHUAYaIbHO U B IPYIIIIE;
OBJaagenue YHUBEPCAJIbHbIMHU
yueOHbIMU NMo3HABATEJbLHBIMH
JeHCTBUSAMM:

B) padora ¢ ungopmanmei:

- yMeTb IUIAHUPOBaTb M  BBIIOJHATH XUMHYECKHUH  SKCIEPUMEHT
(mpeBpallleHusi OpPraHWYecKUX BEIIECTB IIPU HArpeBaHUM, IOJy4YEHUE
STUJICHA U U3YYEHUE €ro CBOMCTB, KAUECTBEHHbIE PEAKIIMM Ha ajbJIErM[bl,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypanusi O€JKOB Ipd HarpeBaHUH,
L[BETHbIE pEAaKUUU OEIKOB; MPOBOJUTh pEAKLHUH HOHHOIO OOMEHa,
OTIpEeNeNATh CPey BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMH Ha CyIb(art-,
KapOOHAaT- M  XJOPHJI-aHUOHBI, HAa KAaTHMOH aMMOHHS;  pellaTh
SKCIIEpUMEHTaJbHbIe 3ajauu 1o Temam "Mertamnsl" u "Hemeramns") B
COOTBETCTBUM C TMpaBWJIAMH TEXHUKH O€30MaCHOCTH NpU OOpAaIIEHUU C
BEIeCTBaMH U J1abOpaTOPHBIM 000pYIOBaHUEM; MPEICTABIATh PE3YJIbTAThI
XMMUYECKOI'0 3KCIIEpUMEHTa B (pOpMe 3allUCH YPABHEHUH COOTBETCTBYIOLINX
peaxkuuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

- yMeTh AaHAJIM3MPOBATh XHUMHYECKYI0 HH(OpMAIMIO, MOJIYy4aeMylo W3
pa3HbIX HCTOYHHKOB (CPEICTB MAaccoBOM HHQpoOpMaluu, ceTb VHTepHET u

IpyTHe);

- BJIIaACTb OCHOBHBIMHM MCTOAAMHU HAYYHOI'O II0O3HAaHHA BCIICCTB U
XUMUYECKUX  sBICHMHA  (HAOMIOZECHHWE,  HU3MEpEHHe,  IKCIIEPHUMEHT,
MOJICIIUPOBAHUE);

- YMETh MPOBOJUTH PACUETHl MO XUMHUYECKHM (QopMylIaM U YpaBHEHHIM
XUMHNYECKUX peaKHI/Iﬁ C HUCII0JIb30BaHHUEM (1)I/I3I/I‘—IeCKI/IX BCJINYHH,

XapaKTepU3YIOIIUX BEIIECTBA C KOIUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMasnibHBIE yCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbBIE XMUMHYECKHE 3HAHWS IJISl TPUHATUS PEIICHUH B KOHKPETHBIX
’KU3HEHHBIX CUTYallUsIX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHUEM
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- BJIAJETh HABBIKAMHU IIOJY4YEHUS
uHbopMaIMM U3 ~ MCTOYHUKOB
pa3HBIX TUIIOB, CaMOCTOSTEIBHO
OCYLIECTBJIATh  IIOMCK, AaHAJIU3,

CUCTEMATHU3ALNIO u
UHTEPIIPETALNIO uHpopMauu
pa3IMYHBIX  BHJIOB U (dopM
IIPE/ICTaBICHMS;

- CO37aBaTh TEKCThl B Pa3IMYHBIX
dbopMarax ¢ y4eToM Ha3HAYCHHUS

uHdopManuu u (0 (9:10)7
ayIUTOPHH, BBIOMpast
ONTUMAJILHYIO bopmy

MMpCACTABJICHWA U BU3YyalIU3alluu,

- OlLEHHMBATh  JIOCTOBEPHOCTD,
JETUTUMHOCTh MH(pOpMaluu, ee
COOTBETCTBHUE MIPaBOBBIM u
MOPAaThHO-3THYCCKHM HOPMaM;

- UCIIOJIb30BATh CpencTBa
MH(OPMAIIMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTHUH B
pelieHun KOTHUTHBHBIX,
KOMMYHHKAaTHUBHBIX u
OpraHHU3aIMOHHBIX 3a1a4 c
co0II0ieHHEM TpeOoBaHUit
PrOHOMUKH, TEXHUKU
0€30IacHOCTH, TUTHEHEI,
pecypcocOepexeHusi, MpaBOBbIX U
TUYECKUX HOPM, HOpM
nH(OPMAIIMOHHON OE30MaCHOCTH;

- BJIaICTh HABBIKAMU
pacrmo3HaBaHMsI U 3aIUTHI
nHpopManuu, HHOOPMAITMOHHOM
0€30IMaCHOCTH JIMYHOCTH,
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OK 04. 3ddextuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJJIEKTHBE U
KOMaH/Ie

- TOTOBHOCTbB K CaMOpPa3BUTHIO,

CaMOCTOSITEJIbHOCTU u
CaMOOIIPEICIIEHUIO;
-OBJIa/ICHUE HAaBBIKAMU  Yy4E€OHO-

HCCIIEIOBATENILCKOM, MPOCKTHOU M
COLIMAJIbHON AeSITEIbHOCTH;
OBiajgeHne  yYHHBepPCAJIbHBIMH
KOMMYHUKATHBHBIMU
JeHCTBUSIMU:

0) coBMeCTHasl 1eSITeJIbHOCTD!

- TOHMMaTh M  HCIOJb30BaTh
MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUAYAIBHON paboOTHI;

- IIPUHHUMATh LEIU COBMECTHOU
NesITeIbHOCTH, OPraHU30BHIBATH H
KOOPJAMHHUPOBATH JEHCTBUSA IO €€
JNOCTH)KEHHMIO: COCTaBIIATh  IJIaH
JICWCTBUM, paCHpPENeNaTh POJH C
y4€TOM  MHEHUH  YYaCTHHUKOB
o0CyX/1aTh pe3yabTaTh
COBMECTHOH paboThI;

- KOOpIWHUPOBATh M BBINOJHATH
paboTy B YCJIOBHSIX PEaJbHOTO,

BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO
B3alMO/JIEICTBHUS;

- OCYWIECTBJISATH  IO3UTHUBHOE
CTpPaTErMYecKOe  IIOBEJECHHUE B

Pa3IUYHBIX CHTYAIHsIX, MPOSBISATH
TBOPUYECTBO U BOOOpakeHHE, OBITh
MHULNATABHBIM

OBiajgeHne  YHHBepPCAJIbHBIMH
PeryJisiTHBHBIMM e CTBUSIMU:

) IpUHATHE Cce0si W JPYrux

- yMeTb IUIAHUPOBaTb M  BBIIOJHATH XUMHYECKHUH  SKCIEPUMEHT
(mpeBpallleHuss OpPraHMYeCKUMX BEIIECTB IIPU HArpeBaHUM, IOJyYEHUE
STUJICHA U U3Y4YEHUE €ro CBOMCTB, KAUECTBEHHbIE PEAKLMU Ha albJeTrUipbl,
KpaxMall, YKCYCHYIO KHCJIOTY; JeHarypanus O€JKOB IpH HarpeBaHUHU,
I[BETHbIE pEaKUUu OEIKOB; MPOBOJUTh pPEAKLUU HOHHOIO OOMEHa,
OTIpeNeNATh CPeay BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIMH Ha CyIb(art-,
KapOOHAaT- M  XJOPHJI-aHMOHBI, HAa  KaTMOH aMMOHHS;  pellaTh
JKCIIEpUMEHTabHbIE 3a7auu 1o Temam "Meramisl" u "Hemeramisl") B
COOTBETCTBUM C MpaBWJIaMH TEXHUKH O€30MaCHOCTH NpU OOpaIIEHUU C
BEIIECTBAMH U JIAOOPAaTOPHBIM 000OpPYIOBaHHEM; MPEACTABIATH PE3YJIbTaThI
XMMUYECKOI'0 3KCIIEpUMEHTa B (popMe 3aliuCcH ypaBHEHHH COOTBETCTBYIOILUX
peakuii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ITHUX PE3YIbTATOB
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JI0Nen:

- IPUHUMATh MOTHUBBI 1 aPTyMEHTBI
OPYTHX  JIIOJEH TpU  aHaIM3e
PE3YIIbTATOB JIEATEIHHOCTH;

- NPU3HABaTh CBOE IIPABO U IPaBO
JPYTUX JIFOJIeH Ha OIIHOKH;

- pa3BHBATh CIIOCOOHOCTH
MMOHUMATh MUP C MTO3UIIUHU JIPYTOTo
YeJI0BEKa;

OK 07. CopxeticTBOBaThH
COXPAHEHHUIO OKpYKarouei
CpeIIbI, PECYpPCOCOEepPEKCHHIIO,
MIPUMEHSATH 3HAHUs 00
W3MEHCHHMH KJINMAaTa,
MPUHITUIIEI OEPEKITMBOTO
IIPOM3BOJICTBA, P PEKTUBHO
JIEWCTBOBATh B YPE3BbIYANHBIX
CUTYaIUSIX

1K 1.3.

IIpenoTrBpamars u
JMKBUMPOBATh NOCIIEACTBUS
ABapUMHBIX CUTyalluil Ha
HETSIHBIX U ra30BbIX
MECTOPOKIACHUSAX.

IIK 1.5. IIppHMMaThs MEpPHI IO
OXpaHe OKPYKaIoILEeH cpebl U
HeZp.

I1IK 4.2.

B oGaacTdK0I0THUECKOTO
BOCIIUTAHHSA:

- c(hOpPMHUPOBAHHOCTH
9KOJIOTMYECKON KYJIBTYPBI,
IIOHUMAaHNE BJIMUSAHUSA COLMAIBHO-
9KOHOMMYECKHX  IIPOLECCOB  Ha
COCTOSIHUE IIPUPOIHOMN u
COLIMAJIBHOW  Cpelpl, OCO3HAHUE
rJ100aJIBbHOTO Xapakrepa
HKOJIOTUYECKUX MPOoOIIeM;

- IUIAHUPOBAHUE U OCYILECTBIICHHUE
JEUCTBUN B OKPYXKAIOLICH cpele Ha
OCHOBE 3HAHMS LIE€JIEH YCTOWYNBOTO
pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HEINpPUATHE JIEHCTBHIA,
IIPUHOCAIIMX BpEI OKPYKAIOLICH
cpene;

- yMeHue IIPOTHO3UPOBATH
HEeONaronpusITHbIE 3KOJOTUYECKUE
MOCJIEACTBUS  NPEANPUHUMAEMBIX
JEWCTBUM, IPEIOTBPAIATh HX;

- paciIMpeHue OIbITa
JESTEIIBHOCTH JKOJIOTHYECKON
HaIPaBJIEHHOCTH;

- OBJIaZICHNE HABbIKAaMH y4eOHO-

- chopmMupoBaTh MPEACTABICHUS: O XHUMHYECKOH  COCTaBISIOMICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHpA, POJM XUMHUHU B I[O3HAHUU SIBJICHUU
MpUPOJbI, B (POPMUPOBAHMUU MBIIUICHUS H KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATIBHOU TPAMOTHOCTH, HEOOXOAUMOMN ISl PEIICHUs PAKTUYECKUX
3a]a4 U KOJIOTMYECKH OOOCHOBAHHOIO OTHOULIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON cpene;

- YMeTb COOIIO/IaTh MPaBUIIa HKOJIOTUYECKU IEJIeCO00Pa3HOT0 MOBEACHHS B
OBITY M TPYAOBOW IEATEIBHOCTH B LEJAX COXPAHEHHUS CBOETO 310POBbS U
OKpYKaIoIllell NMPUPOJHOW CpENbl; YUYUTHIBATH OMACHOCTh BO3JECHCTBUS HA
JKUBBIE OPTaHU3MBI OIPENEIEHHBIX BELIECTB, ITOHUMAas CMBICI ITOKa3aTellst
IIPEAEIIBHON JOIYCTUMOM KOHLEHTpaluu
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[IpoBouTH OTOOP
IIOBEPXHOCTHBIX IIPOO
YII€BOIOPOAHOTO CHIPBS U
TEXHOJOTHYECKUX KUJIKOCTEN

11K 4.4 YuacTBOBaThH B
HCCIIEAOBAHUN CKBAYKHUH C
HCIIOJIb30BaHUCM
HCCIIEN0BATENLCKOIO
000pyTI0BaHUS.

[IK 4.5. O6pabareiBaTh
MaTepralibl UCCIIEI0BAHMN
CKBa)KHH.

HCCIIEIOBATENILCKOM, MPOEKTHOM 1
COLIMAJIbHON AeSITEIbHOCTH;
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIHATLIMHBI

«XHUMUSA»

2.1. O0beM QMCHUIIMHBI K BUAbI YUeOHO# padoThI

Bua yueOHoii padoThI

O0BeM B yacax

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

OcHoBHOe coJep:kaHue 64
BT. 4..

TEeOpeTUIecKoe o0yueHue 32
MPAKTUYECKHUE 3aHITUS 38
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE CO/IEP:KaHME (COTEePKAHME 6
MPUKJIAJTHOI0 MOYJIAA)

BT. 4..

TEOpeTUIeCKoe 00yueHue 2
MPAKTUYECKHUE 3aHITUS 4
JuddepeHupoOBaHHBIN 3a4eT 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HaumenoBanue Coaep:kanue y4eGHOro MaTepuaia (0CHOBHOE H MPO(hecCHOHATLHO-OPHEHTHPOBAHHOE), ObLen 99CoB dopmMupyemble
Pa3iesioB U TeM J1a00paTOPHBIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYJIb KOMIIETEHIHH
1 2 3 4

OcHoBHoOe cogepkaHue 64
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 6
Tema 1.1. OcHoOBHOe co/iep: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) U CIIOCOOBI €€ 00pa3oBaHUsI

IpakTHYecKne 3aHATHS 2

1.Pemennie 3agaHMii HAa WCIOJB30BAHME XMMHYECKOM CHMBOJMKM M Ha3BaHUM COEIMHEHHH 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 YCTAHOBIECHUE CBSI3H 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 coaep:kaHue 2 OK 01
Iepuonnuecknit | [pakTHuecKkne 3aHATHS 2 OK 02
3aKOH M TaOmuIa 2.Ilepuoanueckas cucreMa XUMUYeCKuX 3aeMeHToB JI.1. MeneneeBa. @U3HUECKUi CMBICIT
JA.1. Menneneesa [Tepuoanueckoro 3akona J[.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX

DIIEMEHTOB, 00PAa3yEMBIX MU IIPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJ0KEHUEM

XMMHYECKOTO dj1eMenTa B [leproanueckoit cucremMe. MUPOBO33pEHUECKOE U HAYYHOE 3HAUECHHE

[Tepuoanueckoro 3akona /.. Menneneena. [Iporno3sr .M. Menaeneea. OTKpbITHE HOBBIX 2

XUMUYECKUX AIIEMEHTOB.
Pemennie npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHX 3aJaHUI HAa XapaKTepU3aLUI0 XUMHUECKUX
areMeHTOB «MeTalndeckue / HeMETaAINTNIeCKHE CBOMCTBA, SJIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX
9JIEMEHTOB B COOTBETCTBHH C UX JIEKTPOHHBIM CTPOECHUEM M IMOJIOKEHHEM B IEPUOANUECKOMN CHCTEME
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xumMuueckux 3yemMenToB .M. MengeneeBay

Pa3nen 2. XuMnuyecKue peakunu 10
Tema 2.1. Tunier | OcHOBHOe cojlep:KaHue 4 OK 01
XUMHYECKHUX Teopernueckoe o0yueHue 2
peaxuuii Knaccudukanust 1 TUITBI XMMHUYECKUX PEAKIMi C y9aCTHEM HeopraHu4YecKux BemiecTB. CocTaBiieHne
YpaBHEHUH peakluil COeAMHEHUS, PA3I0KEHHU, 3aMEILICHUsI, 0OMEHA, B T.U. PEaKUii TOPEHUs,
OKHCJICHUSA-BOCCTAHOBJICHHS.
VYpaBHeHUsI OKUCIEHUSI-BOCcCTaHOBNIEHUS. CTeneHb okucaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2
CocraBieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUII METOI0M 3JIEKTPOHHOI'O
Oananca. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPOJIe, TPOM3BOACTBEHHBIX MPoLIeccax U
KU3HEJESATEIIbHOCTH OpPraHU3MOB
IIpakTH4yeckue 3aHATHS 2
3.KonuuecTBeHHbIe OTHOIIEHUS B XUMUU. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMHUU M PAcUeThl 10
YpaBHEHUSAM XUMHUYECKMX peakuui. Mojb Kak eIuHuIa KoJuyecTBa BemiecTBa. MoisipHas macca.
3aKOHBI COXpaHEHUs Macchl M 3Hepruu. 3akoH ABoraapo. MouspHselii 00beM ra3oB. OTHOCHUTENbHAS 2
IUIOTHOCTh ra30oB. PacyeTsl M0 ypaBHEHMSIM XMMUYECKUX PEAKLUN C UCIIOJIb30BAHMEM MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHSI) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coJep:kaHue 4 OK 01
ONEKTPONUTHYECKA | [IpaKTHYECKHE 3AHSATHS 2 OK 04
1 ANCCOIMAIMA U 4 Teopust SNEKTPOIUTHIECKOM AUcconanyi. MOHbI. DIEKTPOJINTHI, HEANEKTPOIMTHL Peakiun HOHHOTO
MOHHBIH 0OMEH oOmena. CocTaBiieHHE peakluii MOHHOTO OOMEHa MyTeM COCTAaBJIEHUS UX TOJHBIX U COKPALIEHHBIX 2
MOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakliUy. 3aJaHUs] Ha COCTABJIEHUE MOHHBIX PEaKIil
IIpakTH4eckue 3aHATHSA 2
S5.IIpaktuyeckas pabora‘“TUIbl XUMHUUYECKUX PEAKLUi”.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB 5
XUMHYecKHX peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, OnpeieNeHne cpeibl BOJHBIX
pacTBOpOB. 3a/laHus HA COCTaBJICHHE NOHHBIX peakiuit
KonTtpoubnas
CrtpoeHue BelecTBa U XMMUUYECKNE PEAKIINH 2
padora 1
Paznea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELECTB 16
Tema 3.1. OcHOBHOe coep:KaHue 4 OK 01
Knaccudpukanus, | Teoperuueckoe o0y4enue 2
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HOMEHKJIaTypa U
CTpPOEHHE
HEOpPraHUYECKUX
BELIECTB

[Ipeamer Heopranudeckoit xumun. Kiraccudukammsi HEOpraHM4IeCKuX BemecTB. [IpocThie U C0KHbBIS
BelecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BELIECTB (OKCUbI, TUAPOKCHIBI, KUCIOTHI, COJIN). B3aumMocBs3b
HEOPraHWYECKHUX BEIIECTB. ATperaTHble COCTOSHUA BemecTBa. Kpucrammuyeckue u aMmopgHbIe
BeIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHAs1, MOJICKYJISIpHAsl, MOHHAs, METAJUTMYECKasT).
3aBUCUMOCTD (DU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMYECKON PEIICTKH. 3aBUCUMOCTh
XMMHYECKOM aKTUBHOCTH BELIECTB OT BUJAa XMMUYECKOMN CBA3U U TUIA KPUCTALIMYECKON PELIETKH.
[TpuyrHBI MHOTOOOPA3Us BEIIECTB

HpaKaneCRne 3aHATHSA

6.HomeHnknatypa HeOpraHM4eCKX BEIIECTB: Ha3BaHNE BEIIECTBA UCXO/S U3 UX XUMUYECKOH (POpMyIIBI
WM COCTABIIEHUE XUMUYECKOU (DOPMYIIBI MCXO/S U3 Ha3BAaHUS BEIIECTBA MO MEXIYHAPOIHON
(MIOITAK) miu TpuBHaIbHOM HOMEHKIIATYPE.

Pemennie npakThyeckux 3alaHUN MO KiIacCU(PHUKAIUU, HOMEHKIAType M XHUMHUYECKUM (opmyliam
HEOpPraHMYECKUX BELIECTB PA3IMYHBIX KiIaccoB (yrapHblil TIa3, YIVIEKMCIBIM ra3, aMMHak, ramieHas
U3BECTb, HETAIlICHas! NU3BECTh, IUTHEBAS CO/IA U APYTUX): Ha3bIBATh U COCTABIATH (DOPMYIIBI XUMUYECKUX
BELIECTB, ONPEENIATh IPUHAJIEKHOCTD K KJ1accy.

HcTounuku xumMuueckoit uuopmaruu (CpeacTB MaccoBoil HHPpopMaIiu, ceTh IHTepHET u apyrue).
[Touck nadopmManuu 1Mo Ha3BaHUAM, HACHTHHUKATOPAM, CTPYKTYPHBIM (hopmyiam

OK 02

Tema 3.2. duzuko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEILIECTB

OcHoBHOE CoAEpKaHue

Teopernueckoe o0yuenue

Mertannel. O6uue ¢uznyeckue U XUMMUYECKHE CBOMCTBA MeTauioB. CriocoObl mojyuyeHus. 3HadeHHe
METaJUIOB U HEMETANIOB B MPHPOJIE M KU3HEIEATEIbHOCTH 4eJoBeKa M opraHusmoB. Kopposus
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIIIOB OT KOPPO3UH

Hemeramnsl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HEMETaUIoB. THIMYHBIE CBOMCTBa
HemetayuioB [V— VII rpynn. Knaccuduxarus u HomeHkIaTypa coeAMHEHUH HeMeTaioB. KpyroBopoTsl
OMOTE€HHBIX JIEMEHTOB B IPUPOJIE

IIpakTuyeckue 3aHATHS

7. XUMUYEeCKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX BEIIECTB (OKCHIOB, THIPOKCUIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B I3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COEMHEHUH, BBICIIUX OKCHUJIOB U THIPOKCUIOB

OK 01
OK 02
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IIpakTHYeckne 3aHATHA

8.CocraBiieHue ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKI_II/Iﬁ C Y4aCTHCM IIPOCTHIX M CJIOXHBIX HCOPIraHUYCCKHX
BCIOICCTB: MCTAJZIOB M HCMCTAJIJIOB; OKCHJOB MCTAJIJIOB, HCMCTAJLJIOB H aM(I)OTeprIX 9JICMCHTOB,
HCOpTraHU4YCCKUX KHUCIIOT, OCHOBaHHH H aM(bOTepHBIX THUAPOKCHUIAOB, HCOPraHUYCCKUX coneﬁ,

XapaKTEepU3YIOLINX UX CBOMCTBA. 2

Pemienne npakTUKO-OpPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/JaHMM Ha CBOWCTBA, COCTaB, MOJIYYEHHE U

0e30macHOe UCIMOJIb30BaHUE BAXKHEHIIMX HEOPraHWMYECKHMX BEUIECTB B OBITY W NPAaKTUYECKOH

JIEATEIIbHOCTH YEJIOBEKa
Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Unentnduranmns | [pakrudeckue 3aHATHS 2 OK 02
HCOPraHH4ICCKUX |9 [TpakTuueckas padota «ManeHTudukanms HEOPraHMIECKUX BEIIECTBY. OK 04
BCIIECTB PemieHne sKCnepUMEHTANBHBIX 334a4 II0 XMMHYECKMM CBOMCTBAM METAJUIOB U HEMETAJLIOB, IIO

Pacno3HaBaHUIO U MOJIYYEHHUIO COSIMHEHUI METAIJIOB U HEMETAILIOB. 5

WnenTudukanysi HEOPraHUYECKUX BEUIECTB C HCIOJB30BAaHHEM HUX (DU3MKO-XMMUYECKHX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHJI-

AQHUOHBI, HA KATHOH aMMOHUS
KonTpoubnas .

CBolicTBa HEOPTaHUYECKUX BELLIECTB 2
pabora 2
Pa3nen 4. CTpoeHue U CBOIICTBAa OPraHMYEeCKHUX BelIeCTB 24
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccudukanus, | Teoperuueckoe o0y4yenue 2
CTPOCHUE U [TosBneHue 1 pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [IpeaMer oprannyeckoit xumun. Mecto u
HOMCHKJIaTypa 3HAYEHHE OPTraHMYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
OpraHUYECKUX XHUMHYECKOE CTPOEHHE KakK IMOPSIOK COECIMHEHHS aTOMOB B MOJIEKYJI€ COIJIaCHO MX BaJICHTHOCTH.
BEILIECTB OcHOBHBIE NOJIOKEHUSI TEOPUH XMUMHUUYECKOTO CTPOEHUSI OpraHmdeckux coeauHeHuii A.M. byrtieposa.

VYrnepoaHslil CKEJIET OpPraHU4eCKOM MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHUYECKOTO

CTpOEHMS MOJIEKYJ. MI30Mepus U U30MepHI. 2

[TonsitTue o QynkunonanbHoit rpynne. Panukan. IlpuHuunel KiaccUQUKaMU — OpPraHUYECKUX

coelMHeHUN. MexayHapoaHas HOMEHKJIAaTypa ¢ OPUHIMIBL HOMEHKIATYPbl OpPraHUYeCKHX

coenmuaeHuil. [lonsTre 00 a3zoTcomepX ammxX COSAMHEHHUSX, OWOJOTHYECKHM AKTHBHBIX BEIIECTBAaX

(yrmeBomax, xupax, Oemkax W Jp.), BBICOKOMOJICKYJISIPHBIX COEOMHEHHSX (MOHOMEp, TMOJIUMeEp,

CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHS 2
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10.HomenknaTypa OpraHM4ecKMX COEAMHEHUU OTAENbHBIX KJIacCOB (HACHIIIEHHBIC, HEHACHIIIEHHBIE U
apoOMaTHYECKHE YTJIEBOJOPObI, CIIUPTHI, (DEHOIIbI, albJIErHbl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U Jp.)
CocraBiieHHE TIOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYNI OPraHUYECKUX BEIIECTB OTIEIHHBIX
KJIACCOB, HMCIOJIb3YSl UX Ha3BaHUS IO CHUCTEMAaTHUECKOH M TPUBUAIBHON HOMEHKJIAType (ITHJIEH,
aleTUIICH, TIHIEePUH, (eHos, GopMaNblIeru, YKCyCHas KHUCIIOTa, TIUIMH). Pacdersl mpocreiimieit
(bopMyIbl OpraHu4ecKoi MOJIEKYJIbI, HCXO/I U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpPTaHHYECKUX
COCIMHCHUI

OcHoBHOE CoAcpKaHue

12

TeopeaneCKoe oﬁyqenne

OU3NKO-XUMHUYECKHUE CBOWCTBA OPraHUYECKUX COEJAMHEHUN OTHENIBbHBIX KJIAccoB (0COOEHHOCTH
KJaccu(pUKaluy 1 HOMEHKJIATYpbl BHYTPH KJ1acca; TOMOJIOIMUYECKUH psal 1 o0mas popmynia; U30Mepus;
¢u3nyecKue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOITYYEHHUS):

— IpeJesibHbIE YIIIEBOAOPOAbI (aJKaHbl U LUKJIOANKaHbl). ['OpeHne MeTaHa Kak OJUH M3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBILUIEHHOCTH U ObITY. CBOMCTBA NPUPOIHBIX YIIEBOJOPOI0B, HAX0XKICHUE B
IIPUPOJIE Y IPUMEHEHHUE AJIKAHOB;

— HempelenbHble (QJIKEHbl, aJKUHBl U aJIKaJWEHbl) U apOMAaTUYECKUE YIJIEBOJOpOIbl. [ opeHue
AIETHJIEHA KaK HCTOYHUK BHICOKOTEMIEPATYPHOTO TUIAMEHU JJIs1 CBAPKU M PE3KH METAJNIOB

— KHUCJIOpOACOepkKallie COeqUHEHHs! (CIUPTHI U (HEHOIIbI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, albAETHIbI
U KETOHBI, JKUPbI, YriaeBojsl). IIpakTuueckoe NpUMEHEHUE ATUJICHIVIMKONS, IJIMIEpUuHa, (eHoua.
[Ipumenenue QopManpaernaa, ameTanbIeruaa, YKCYCHOH KHCJIOTh. Mblla Kak COJM  BBICIIMX
KapOOHOBBIX KHCJIOT. MoloIIye CBOWCTBA MblIa

— a3oTcojepXaliue CcoeluHeHus (aMMHBI M aMHMHOKUCIOTBHI, Oenku). BblcokoMonekymsipHbIe
COEJMHEHUs (CUHTETHYeCKHe U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOTUMEp, CTPYKTYPHOE 3BEHO.
[Tonmmepu3aryst STUIEHa KaKk OCHOBHOE HAllPaBJIEHUE €r0 MCII0JIb30BaHMSL.

I'eHeTHYecKas CBSI3b MEXAY KJIacCaMH OpraHMYECKUX COCTUHEHUM

IMpakTuyeckue 3aHsATHS

11.CgoiicTBa OpraHMYECKUX COECTUHEHHMH OTIENBHBIX KJIacCOB (TpUBHAJIbHAs M MEXIyHApOIHAS
HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, CIOCOOBI MOJIy4eHUs1): TIpeaesbHbIE (aJIKaHbl U ITUKJIOAIKaHbI),
HenpeiebHbIe (AIKEHbI, AIKMHBI U alKaJHeHbl) 1 apOMaTHUYECKHe YIIIeBOAOPOAbI, CHUPTHI U (PEHOIBI,
KapOOHOBBIE  KHUCJIOTBI M 3(QUpPHI, aNbJErHAbl W  KETOHbl, AaMHHBl W  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS. 3aJaHus Ha COCTaBICHHE YPaBHEHMI XMMHUYECKUX PEaKLHH C
y4acTHEM OpPraHMYECKUX BELIECTB HA OCHOBAHMM X COCTaBa U CTPOCHUS

OK 01
OK 02
OK 04
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I[IpakTnyeckue 3aHATHS

12.CocraBneHnne cxeM peakiuii (B TOM 4HCIE M0 MPEUIOKEHHBIM IIETIOYKaM IPEBPALICHUN),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHUH OTAENbHBIX KJIACCOB, CIOCOOBI
UX TIOJY4YEHHS W Ha3BaHME OPraHUYECKHX COEJUHEHUH MO TPUBMAIBHOM WM MEXIyHapOIHOU
cUCTeMaTHYeCKON HOMEHKIIAType.
Pemienne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUH HAa CBOMCTBAa OPraHMYecKHX
COeIMHEHMI 0TeIbHbIX KJIACCOB

HpaKaneCRne 3aHATHSA

13IIpaxTrueckas padota “IIpeBparmieHust OpraHMYeCKHX BEIIECTB IMPH HarpeBaHUU".
[TonydyeHnue sTUIeHa U U3yYEHHE €ro CBOMCTB. MoJenupoBaHie MOJIEKYJI U XUMHUECKUX MPEeBpaIleHuit
Ha [IPUMEpE ITaHa, STUIECHA, AeTUIICHA U JIp.

Tema 4.3. OcHoBHoOe cogepKaHue OK 01
Wnentnukans | Teopernyeckoe obyueHne OK 02
OpraHIICCKHX buooprannueckue coenuHenus. IlpumeHnenue u Ouosormyeckas posb yriaeBoaoB. OkucieHue OK 04
BCILICCTB, HX YIJI€BOJAOB — HCTOYHUK DSHEPrHUM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMHUHOKHUCIOT.
SHATCHHC 1 [IpeBpamienust OenkoB mnuu B opraHusMe. buonormueckue ¢yHkuuu OenkoB. buonormueckue
TIpUMCHCHHC B (byHKIUY XUpoB. Posib opraHndeckoil XuMHUM B pelIeHnd Npo0sieM MHUIEeBOi 6e301acCHOCTH
ObITOBOIH 1 .| Posib opranuueckoil XUMHM B peIIEHHMH NpoOieM 3HepreTMYeckoid Oe30MacHOCTH, B Pa3BUTHH
IIPOU3BOJICTBEHHOU
MEAMIIMHBI, CO3JAHUH HOBBIX MaT€pUaJIOB, HOBBIX UCTOUHHUKOB 3HEPIUHU (aJIbTEpPHATUBHBIE HCTOYHUKH
JCATCILHOCTH sHepruu). OnacHOCTh BO3JEHCTBUS Ha JKUBBIE OpPraHU3Mbl OpPraHUYECKHX BEIIECTB OTIENbHBIX
HesoBeka KJIacCOB (yTJI€BOJOPO/bI, CIUPTHI, (EHOJIBI, XJIOPOPTraHMYECKHE IMPOU3BOJHBIE, ANbIETHIbI U JIp.),
CMBICII IT0KA3aTellsl NPEIENIbHO JONYCTUMON KOHIIEHTPALMH
IIpakTuyeckue 3aHATHS
14 Tlpaktuyeckas paborta “HaeHTudukanus opraHnyecKux COeTNHEHUN OTJEIbHbBIX KJIacCOB”
WnenTudukanyst OpraHMuecKuX COeIMHEHUN OT/IENbHBIX KJIACCOB (Ha MpUMepe allbJeTHA0B, KpaxMmaiia,
YKCYCHOM KHCIIOTHI, O€JIKOB W T.I.) C HCIOJb30BAHUEM HX (U3UKO-XUMUYECKHX CBOMCTB U
XapaKTEepHBIX KaueCTBEHHBIX peakiuid. JlenaTypanusi Oenka npu HarpeBaHuu. LIBeTHble peakuuu
0enkoB.BO3HUKHOBEHHE AHATUTHUYECKOIO CHUTHala C TOYKH 3pEHUS XUMHUYECKHX IIPOIECCOB MpHU
NPOTEKaHUU KaUeCTBEHHOH peakIiy, NO3BOJISIOIIEH HISHTU(DUIUPOBATH MPEI0KEHHBIE OPTaHUYeCKUe
BEIIECTBA
Kontpoanas CTpyKTypa U CBOICTBA OPraHUYECKUX BEILIECTB
padora 3
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Pazpgea 5.

KuneTnueckue n TEPMOANHAMHUYECCKUEC 3AKOHOMEPHOCTH NPOTEKAHUA XUMHYECCKUX peammﬁ

CxkopocTthb
XAMHUYECKHUX
peaKkuid.
Xumudaeckoe
paBHOBecCHE

OcHOBHOe coep:kaHue

HpaKaneCRne 3aHATHSA

15.CkopocTh peakiuu, ee 3aBHCHUMOCTh OT Pa3iM4HbIX (PaKTOPOB: MPUPOIBI PEArHpPYyIONIUX BEIECTB,
KOHLEHTPALMK  PEArupyroluX  BEHNIECTB,  TEMIEpaTypbl ¥ IUIOMAAM  PEaKIHOHHON
noBepxHocTH. TernoBeiedpHeKTh XUMUYECKUX PEaKIHid. DK30-U SHAOTEPMHUUECKUE, PEAKIIUH.
OOpatuMoCTh peakiuii. XMUMHYECKOe PAaBHOBECHE M €ro CMELICHHE I0J ACHCTBHEM Pa3IMYHBIX
(dakTOpOB (KOHIICHTpALUs PEareHTOB WM MPOIYKTOB PEAKIMH, TABICHUE, TEMIIEpaTypa) sl CO3IaHuUs
ONTHUMAJIBHBIX YCIOBHH MpPOTEKaHUs XuMmMHuueckux mnpoueccoB. [lpumanun Jlelllarense. Pemenue
NPaKTUKO-OPUEHTHPOBAHHBIX 3aJaHWil Ha mnpuMeHenue mnpuHuuna Jle-lllarense a1 HaxoXIeHUS
HANpaBJCHUS! CMEIICHHS PAaBHOBECHS XUMHYECKOM pEakuMu M aHajdu3 (aKTOpOB, BIHUSIOMIMX Ha
CMEIIEHHE XUMUYECKOTO PAaBHOBECHSI.

OK 01
OK 02

HpaKaneCRue 3aHATHSA

16.Pemenne npakTUKO-OpUEHTHPOBAHHBIX 33/IaHUN HAa aHAIW3 (PAKTOPOB, BIUSIOUIMX HA M3MEHEHHE
CKOPOCTH XMMHMYECKOW peaKiiH, B T.U. C MO3UIMHA 3KOJOTMUYECKH 11€J1eCO00pa3HOro MOBEIEHUS B ObITY
Y TPYZAOBOU JIEATEIBHOCTH B LEISAX COXPAHEHHS CBOETO 3J0POBbs U OKPYKAKOLIEH IPUPOAHON CPEMBI.

OK 01
OK 02
[1IK 4.2.

Pa3znea 6.

PacTBopbI

Tema 6.1.
Ilonsarue o
pacTBopax

OcHoBHOE coaepKaHue

Teopernveckue 3aHATHS

PactBopenue kak ¢usuko-xumuueckuid mpouecc. PactBopsl. CrocoObl MPUTOTOBIEHUS PACTBOPOB.
PactBopuMocT. MaccoBass 1o  pacTBOpeHHOro BemiecTBa. (CMBICT MOKazaTens MpPenesibHO
JOTYCTUMON KOHIIEHTPAIIUHU U €T0 UCIOJIb30BaHUE B OLIEHKE YKOJIOTHUECKO 0€30MacHOCTH.

[IpaBuiia SKOJIOTMYECKU L€IecO00pa3HOro IMOBEAEHUS B OBITY W TPYAOBOW AESITENBHOCTH B LIEJSAX
COXPAHEHHUs CBOETO 3/I0pPOBbsl U OKPY’KAIOIIEH MPUPOAHON CpPEeJibl; OMACHOCTh BO3JEHCTBUS Ha >KUBBIC
OpraHU3MbI OIIPE/IETIEHHBIX BEILIECTB.

OK 01
OK 02
OK 07

Tema 6.2.

OcHOBHOe coep:KaHue

OK 01
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Hccnenoanue IIpakTnyeckue 3aHATUSA 2 OK 02
CBOMCTB PaCTBOPOB | 17, «IIpuroToBIEHHE PACTBOPOBY. OK 04
[TpuroroBneHne pacTBOPOB 33aJaHHON (MaccoBOM, %) KOHLIEHTpaluH (C IPAaKTUKO-OPUEHTUPOBAHHBIMU 5

BOIIPOCaMHM) U OTIpeieNIeHUE Cpeibl BOJAHBIX PACTBOPOB.
Pemenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB
IIpodeccnonabHO-OPHEHTUPOBAHHOE COJePKaAHNeE (COMEPKAHUE PUKJIATHOTO MOIYJIs1)
Paznen 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM IATEJbHOCTH YeJ0BeKA OK 01
Xumus B ObITY U [QcHOBHOE coJiep:KaHue OK 02
MIPOU3BOJICTBEHHOU
P A Teoperuueckoe o0yueHue 2 OK 04
NEATEIILHOCTH OK 07
N IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME
Hogeiimme 1oCTHXKEHUS XUMUYECKOW HAYKH U XUMUYECKOW TEXHOJOTHH. POl XUMUU B 00ecTicueHUN 1K 1.3.
9KOJIOTHYECKOH, SJHEPTeTUYECKON U MUIIEBOM 0€30MaCHOCTH, pa3BUTHH MeTUIIMHBL. [IpaBuiia moucka u 5 HK 1.5.
aHaM3a XUMHYECKOW WH(OpManuu W3 pa3IMYHBIX HMCTOYHUKOB (HaydyHas W y4eOHO-Hay4yHas
JauTepaTypa, CpeicTBa MaccoBoil mHpopMaluu, cetb HTepHeT)
IIpakTH4eckue 3aHATHSA 2
IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHME
18.ITonck M aHaMM3 KEMCOB O MPUMEHEHWH XUMHUYECKUX BEIIECTB M TEXHOJOTHH C ydeToM Oymaymiei [1IK 4.2.
npoecCHOHANBPHOM  NEATENbHOCTH MO  TeMaM:  BaKHEWIINE  CTPOMTENbHBIE  MaTepHallbl, 1K 4.4
KOHCTPYKLIMOHHBIE ~MaTepHalibl, Kpackd, CTEKJIO, KepaMuKa, MaTepuaibl s DJIEKTPOHUKH, 2 [IK 4.5.
HaHOMaTepHallbl, TEKCTUJIbHbIE BOJIOKHA, WCTOYHHKMA DSHEPruU, OPraHUYEeCKHME W MHUHEpaIbHbIC
yo0peHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHSL.
IMpakTnyeckue 3aHATHS 2
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COAEP/KAHNE IIK 4.2.
19.3ammra:[IpeacraBneHue pe3ynbTaToB pelieHus KeicoB B popMe MUHU-IOKIIAa ¢ Ipe3eHTaINeH 2 [IK 4.4
I1K 4.5.
IIpomexyTouHast aTTecTANMA MO AUCHUILIMHE (1M depeHIINPOBAHHBIN 3a4eT) 2
Bcero 72
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3.YCJOBUS PEAJIM3AIIMN YUYEBHOM JJUCIUATLIMHBI

3.1TpeboBanusi K MUHUMAJILHOMY MATePUAJIbLHO-TEXHUYECKOMY 00ecneuyeHUIo
Peanuzamus yueOHOM AUCHMIUTUHBI TpeOyeT Hamuuus: ydeOHOro kaOuHeTa
«XUMUD)
Ob6opynoBanue yueOHoro kabunera: Komrmuiekt ydeOHoW meOenu: 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
['1- 1mr., komnbeiotep Celeron 2.0 Ghz/512MB/80 GB- 1 mt. CToauk moabeMHBIN-
lmr.  ItatuB AeMOHCTpallMOHHBIM xuMuyeckuit- lmrt. Kosutekuus MetamioB u
HemeTaiioB-4 mt. HaGop xumuueckux peaktuBoB -14 mt. Tabmuupr Xumus 10-11
kiacc (20 Ttabmui). VYueOHo-HarisigHble CTeHIbl- «llepuoamueckas cucrema
XuMHA4YecKkux d1eMeHToB J[.M.MenneneeBa»; «IEKTPOXUMUYECKAN DSl HANIPSIKEHUS
METAIIOBY; « AJIKAaHBI»
HarnsimHo-uHbOopMaImoHHbIe MaTEPHAITBL: TIPE3CHTAITUH, BUACO(DIITEMBI.
[Tporpammuocobecnieuenue:. OC Windows, nmporpammer opucHoro makera MSOffice
Penupkynsitop OakTepuIIMAHBIN 1711 00€e33apakuBaHus Bo3ayxa — | mT

3.2.AnpopMmannonHoe odecredeHuss 00y4eHus

OCHOBHBIC HCTOYHHMKH:

1.I'abpuensu O. C. Xumus 11 npodeccuii U CrenuaibHOCTeH TEXHUYECKOTO
npoduiis : yaeOHUK IJIs1 CTyI. yupexaeHuit cpen.npod. oopazosanus / O. C.
["abpuensn, U. I'. OctpoymoB. — 6-e usm., ctep. - M. : I3garenbckuii ieHTp
«Axanemus», 2022.

Jns npenogaBareis

OenepanbHbii 3akoH 0T 29.11.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanun.

[Ipuka3z MunucrepctBa oOpazoBanusi u Hayku P® or 17.05.2012 Ne 413 «O6
YTBEpXKACHUU (eAepalbHOrO TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHJapTa
cpeaHero (IMoHoTro) o01Iero oopa3oBaHus».

[Ipuka3z MunucrepctBa oOpazoBanusi u Hayku P® or 29.12.2014 Ne 1645 «O
BHeceHnn wu3MeHeHud B [lpuka3 MunucrepcTtBa oOpa3zoBaHus W Hayku PO or
17.05.2012 Ne 413 “O06 yrBepkAcHUU (PeaepadbHOTO TOCYIaPCTBEHHOTO
00pa3zoBaTeNbHOTO CTaHAAPTA CPEAHETO (TIOJTHOTO) 00IIET0 00pa3oBaHUT ».

[Tucemo JlemapTamMeHTa rocyJapCTBEHHON MOJUTUKH B cdepe MOJATOTOBKH padoumx
kazapoB n{IIOMunoOpnayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenpanuu 1o
OpraHu3alMKi TOJIYYEHHUs] CpeAHero oOIiiero oOpa3oBaHUs B Ipejesiax OCBOCHUS
00pa3oBaTeNbHBIX TPOTpaMM CpPeaHero MpodeccuoalbHOro o0pa3oBaHUsl Ha 0ase
OCHOBHOro  oOmiero  oOpa3oBaHMsi C  ydeToM TpeOoBaHUN  (denepaibHb
rOCyapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB W TMOJIydaemoul mnpodeccuud Wiu
CHEIHMAIBHOCTH CPEeIHEro Mpo(hecCHOHATEHOTO 00pa30BaHU.
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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.

Tabpuensn O. C. u Op. Xumusi Jyisi PoPeccCuil U CHENUaTIbHOCTEH TEXHUYECKOTO
npodusi(3IEKTPOHHOE TTPUIIOKEHHE).

HNuTepHeT-pecypcehl

www. pvg. mK. ru (omumnuana «I[loxkopu BopoObeBbI rOpBI»).

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

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

www. chem. msu. su (QnekTpoHHast OMOIHOTEKA 10 XUMUH).

www. enauki. ru (HHTepHET-U3/1aHue A yuuTenen «EcTecTBeHHBIE HAyKny).

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

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

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

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

00y4aromyMUCs WHIUBUIYaJbHBIX 3aJaHUN, TMPOEKTOB, HUCCIENOBaHWNA. Pe3ynbraTel 00y4yeHHS

OIpCACIIA0T, YTO 06y‘-IaIOH.II/IeC5I AOJDKHBI 3HATh, IIOHMUMAaTh U JCMOHCTPUPOBATH IO 3aBCPUHICHUU

HU3YUCHUA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJII U OLEHKH DPE3yJIbTAaTOB OCBOCHUS Y4YEOHOH IHUCUUILIMHBI
UCIIONIB3YETCSl CHCTEMa OIICHOYHBIX MEpPONPUATUH, MPEICTAaBISIONas COOONH KOMIUIEKC Y4eOHBIX
MEPONPUSITHIA, COTIIACOBAHHBIX C pe3yjibTaTaMu 00ydueHus u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (mpeametnsbie pe3yabtathl o gucturiuae) u GI'OC CIIO.

Ne | OK/IK | Moayas/Pa3znen/Tema Pe3yabTar 00yyeHus 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 00yuenus

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,
3JIEKTPOOTPHUIIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX 3JIEMEHTOB 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 PeaKnn

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 00yuenus

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 ¢ ydacTHEeM KHUCJIOT,
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

KonTtpoabHnas 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
JJIeMeHTa (COeAMHEHMUSI) B
MoJIeKyJie (cMecH).

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

4. IlpakTuyeckue 3a1aHus Ha
OIIpeICTIEHUE XUMUYECKON
AKTUBHOCTH BEILECTB B
3aBUCHUMOCTH BUIa XUMHUECKOMH
CBSI3M U TUIA 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 | Pesyabrar 00yueHust .
MeponpusATHI
HEOPraHMYECKUX XUMHAYECKHX CBOMCTB KHCJIOT, OCHOBaHMH, 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
MIOJIHBIX Y COKPAIEHHbIX
CTPYKTYPHBIX (hOpMyII
OpraHMYECKUX BEIIECTB
OTJIEbHBIX KJIACCOB.

3. 3aauu Ha onpeeeHne
npocreiiient GopmMyIbl
OpPraHMYECKON MOJIEKYJIbI, UCXOS

35




OK/IIK

Monyas/Paznen/Tema

PesynabTaT 00yuenus

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. 3agaHus Ha COCTABIICHUE
YpaBHEHUN XMMHUUYECKUX PEAKIIUI
C y4acTHEM OPTraHUYECKUX
BEIIECTB HAa OCHOBAHHU UX
COCTaBa U CTPOCHHS.

2. 3aaHus Ha COCTaBJICHUE
YpPaBHEHUN XMMHUUYECKUX PEAKIIUH,
WUTIOCTPUPYIOITUX XUMUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUs JaHHBIX PEAKIUN U
T€HETHYSCKOM CBSI3N
OPraHMYEeCKUX BEIIECTB Pa3HBIX
KJ1aCCOB.

3. PacueTHbIe 3aa41 1O
YPaBHEHUSIM PEAKIIMI C ydacTHEM
OpPTraHUYECKUX BEIECTB.

4. JIaboparopnas paboTa
“IIpeBpaleHuss OpraHUu4eCKUX
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 | Pesyabrar 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 | Pesyabrar 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
IIK 1.3. 0€e30I1aCHOCTH BBICBOOOXKIEHUE Ta30BbIX
HK 1.5. THPATOB CO JIHA OKEaHa.
[K 4.2. 2. Bynymue matepuaisl 1Jis aBua-
gﬁ jg , MAIIMHO- ¥ IPHOOPOCTPOCHHS.

3. HoBble maTepuainsl s
COJIHEYHBIX Oarapeil.

4. JlekapcTBa Ha OCHOBE
PACTHTENBHBIX IIPENapaToB
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