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1. OBLIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIbBHOU JUCHUIIIMHbI

1.1. MecTO JUCUMIIIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrPaMMbl

Oo6meobpa3zoBarenshas gucuuminHa CO0.01.07 «Xumusy» sBisieTcss 00s3aTeIbHON 9acThIO
00111e00pa30BaTEILHOTO MHKJIa 00pa3oBaTeabHOM mporpaMmsl B cootBeTcTBUU ¢ DI'OC CIIO 1o
cnenuanbHocT 43.02.16 TypusMm U rocTenpuUMCTBO

1.2. Hean u niiaHupyemMblie pe3yabTaThbl 0CBOEHHUS TN CHUILIUHBI:
1.2.1. Heap ¥ 332494 JUCHMILJIUHDBI

Ilenp — dopmupoBaHHE Yy CTYIEHTOB XHMHUYECKOH COCTaBIISIONIEH €CTeCTBEHHOHAYYHOMH
KapTUHBI MUpa KaK OCHOBBI NPUHATHUS PELICHUHN B )KU3HEHHBIX M IPOM3BOACTBEHHBIX CUTYaIUsX,
OTBETCTBEHHOTO MOBE/ICHUS B IPUPOJIHON Cpejie.

3ana4yu JUCUUIUINHBIL

1) chopmupoBaTh NMOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKaHWsS XUMHUYECKUX IPOLIECCOB U
ABJICHUM B OKpYXalolled cpene, LEJIOCTHOW HAayYyHOM KApTUHBI MHpPA, B3aUMOCBA3U H
B3aMMO3aBUCHUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHHS MPOBOJUTH pacueTbl IO XHUMHUYECKUM (opMysiaM M ypaBHEHUSIM
XMMHUYECKMX  peaKklMid, IUIaHUpOBaTb M  HMHTEPIPETUPOBAaTh  PE3YyNbTaThl  XUMHUYECKUX
HKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM IMPOBEIECHUS XMMUYECKUX SKCIIEPUMEHTAIbHBIX UCCIEIOBAaHUMN C
coOnrofeHreM ImpaBwil Oe3omacHoro oOpameHuss c¢  BeulectBamu U J1HoabGopaTopHbIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS aHAJIU3UPOBAThH, OLIEHUBATH, IPOBEPATH HA JOCTOBEPHOCTh U 00001IaTh
MH(POPMALIMIO XUMUYECKOT0 XapaKTepa U3 Pa3IMuHbIX HCTOUHUKOB;

5) cdopmupoBaTh YMEHHUS TPOTHO3UPOBATH IOCIEACTBUS CBOEH JIEATENBHOCTH U
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) copmupoBaTh MOHUMAaHHE 3HAYMMOCTH JOCTHKEHUN XMMHUECKON HAyKU M TEXHOJIOTHH
JUIS Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.

1.2.2. Ilnanupyemblie pe3yJbTaThl OCBOCHHS 0011€00pa30BATEJbHON NUCHHUILVINHBI B
coorBercTBUHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Ocoboe 3HaueHue JUCUUIUIMHA UMeeT rpH popmupoBanuu u pazsutuu OK 01, OK 02, OK
04, OK 07



Tabnuua 1 — [Inanupyemble pe3ynbTaThl OCBOCHUS 00111€00pa30BaTeIbHON JTUCIUTIIIUHBI

nNpodeccnoHanbHON AeATENbHOCTH,
OBnageHue YHUBepCaZibHbIMU
no3HaBsaTe/IbHbIMU AEUCTBUAMMU:
a) 6a3oBble noruyecKkue gencTema:
- CaMOCTOATE/IbHO dopmynnpoBsaTb n
aKTyanusnposaTb Npobnemy, paccmaTpusaTh ee
BCECTOPOHHE;

- YCTaHaB/AMBaTb CYLLECTBEHHbIN MPU3HaK WMAU
OCHOBaHWA ANA CPaBHEHWA, KnaccuduKaumm u
0606L1eHunsn;

- onpegenaTb Uenn AeATenbHOCTW, 3ajaBaTb
napameTpbl U KPUTEPUU UX AOCTUNKEHUS;

- BbIABNATb 3aKOHOMEPHOCTU U NPOTUBOPEUUNSA B
paccMaTpuBaeMbixX IBNEHUAX;

-  BHOCHUTh KOPPEKTHBBI B JCATCIILHOCTD,
OIICHMBATh COOTBETCTBHE PE3YyJIbTATOB IICIISAM,
OIICHUBATh PUCKH MOCIICIACTBHIA JCATCILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TPU
pEIIeHNH KU3HEHHBIX MPoOIeM

0) 0a3oBbIe HCCJIEN0BATEIbCKUE TeHCTBHSI:

yuyebHbIMuU

KO}I H l'[.nalmpyeMble Pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

HAaUMCHOBAaHHC

(popmMupyembIX Oo0mme JucuuninHapHble

KOMIIETeH U
OK 01. | Byacti TpyA0BOro BOCNUTAHUA: - BIIAJIETb CHCTEMOM XMMHUYECKMX 3HAaHHUM, KOTOpas  BKJIIOYACT:
BBI6I/IpaTB - TOTOBHOCTb K Tpyady, OCO3HaHWe UuUeHHOCTU | OCHOBOIIOJAararomuc IOHATHA (XI/IMI/I‘IGCKI/Iﬁ QJICMCHT, aTOM, OJJICKTPOHHAA
CIoCcoObI MacTepcTBa, TpyAontobue; 000s0uKa aToma, s-, p-, d-2JIEKTPOHHBIE OpPOUTATIM aTOMOB, UOH, MOJIEKYJIa,
pemiCHudA 3ada4d | - TroTOBHOCTb K aKTUBHOM AeAaTenbHOCTU | BAJICHTHOCTDL, J3JICKTPOOTPHULATCIBHOCTL, CTCIICHb OKUCIICHUSA, XUMHUUYCCKaAA
HpO(l)eCCI/IOHaJII)H TEeXHO/I0rMYeCcKom 7] coumanbHon | CBA3b, MOJb, MOJSpHas Macca, MOJI?[pHI;II‘/'I 00beM, yFJIepOI[HI)If/'I CKCJICT,
o ACATCIIBHOCTHU Hanpas/NeHHOCTH, CrnocobHOCTb MHNUNNPOBATD, Q)yHKHHOHaHBHa}I rpyima, paavkal, U30MEpusi, N30MCPHI, TOMOJIOTUYECKU N
MMPUMCHUTCIILHO NJIaHNPOBAaTb W CaMOCTOATE/IbHO BbIMNOJHATb psAaAa, TOMOJIOTH, YIIJIEBOAOPOABI, KUCIIOPOA- U a30TCOACPKAIINEC COCANHCHNS,
K Pa3IIUYHBIM | TaKylo AeATENbHOCTD; OMoNOrMYecKky aKkTUBHBIE BellecTBa (YIJIEBOJbI, JKUPBI, OEIKH), MOHOMED,
KOHTEKCTaM - UHTepec K Pa3INYHbIM chepam | IOJIUMEP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJISIPHBIC — COCIHMHEHWMS,

KpUCTAJNINYECKasl peleTKa, TUIbl XUMHYECKUX peakuuil (OKUCIUTENbHO-
BOCCTaHOBUTENbHBIE, 3K30- U SHJO0TEPMHUUECKHE, PEaKIIUd HOHHOTO 0OMEHa),
pacTBOp, IEKTPOIUTHI, HEIJIEKTPOIUTHI, IEKTPOIUTHYECKAs JUCCOLUALNS,
OKHUCJIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMUYECKOM PEAKINH, XUMUUYECKOE
paBHOBECHE), TEOPUM U 3aKOHBl (TEOpPHS XUMHUYECKOTO CTPOEHUS
opranuueckux BemectB A.M. ByriepoBa, Teopusi 3JIEKTPOIMTUYECKOM
Juccounuanuy, nepuoaudeckuil 3axkon (.M. MenneneeBa, 3ak0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHH, (PAKTOIOTHYECKHE
CBEJIEHUS O CBOMCTBAxX, COCTaBe, MOJYYEHUH U OE€30MaCHOM HCIOJIb30BaHUU
BaXHEHIINX HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

- yYMEThb BBIABIATH XapaKTEpHbIE MPHU3HAKK M B3aUMOCBS3b H3YYEHHBIX
MOHSTUH, IPUMEHATh COOTBETCTBYIOIME MOHATHS IIPU ONUCAHUM CTPOCHMS
U CBOMCTB HEOPraHMYECKUX W OPraHMYECKHX BEIECTB M UX MPEBpallCHHI;

BBISIBJIATH ~ B3aUMOCBA3b  XMMHYECKMX 3HAaHUM C  TOHATUAMH U
MNpEaACTABICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX IMTPEAMCETOB,

- yMEeTh MCHOJIb30BaTh HAUMEHOBAaHUS XMMHYECKUX  COEAUHEHUH
MEXKIYHApOAHOTO COI03a TEOPETHYECKOM U MPUKIATHON XUMHUH U

TPUBHUAIBHBIC HA3BAHUS BAKHEUIITUX BEIIECTB (ITUJICH, alleTHIICH, TTUICPHH,
denon, dopmanpaerun, yKCycHas KHCIIOTa, TJMIMH, YrapHbIi Tras,




- BJIAJIETh HaBEIKAMH yaeOHO-
HCCIIeI0BATEIbCKOM u MPOEKTHOMN
JICITEIILHOCTH, HaBBIKAMH paspeuieHus
npo0em;

- BBISABJIATH HpI/I‘II/IHHO-CHeI[CTBeHHBIC CBiA3HU U
aKTyaJIM3UPOBATh 3ajauy, BBIJIBUTaTh
TUIOTE3Y €€ PELICHUA, HaXOOUTh apryMEHTHI
JUIL  JIOKA3aTelIbCTBA CBOMX YTBEPXKIICHUIA,
3aJlaBaTh [apaMeTPhl U KPUTEPUU PELICHHUS;

- aHAIM3HMPOBATh TOJYYCHHBIE B  XOJE
peuleHus 3amadd  pe3yiabTarbl, KPUTUYECKU
OIICHUBATH ux JIOCTOBEPHOCTb,
HpOFHOBI/IpOBaTB N3MCHCHHC B HOBBIX
YCIIOBHSIX;

- YMETh MIEPEHOCUTH 3HAHUSA B
MO3HABATENbHYI0 U TPAKTUYECKYI0 o0sacTu
KHU3HECACATCIIbHOCTH,

- YMETh WHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPeAMETHBIX 00JIacTeH;

- BBIABUI'aTb HOBBIC HACH, IIpElaratb
OPHUIMHAJIBHBIC MTOAXOJAbl U PCUHICHU S,
- CIIOCOOHOCTH ux HCIIOJIb30BaHUA B

IT0O3HABATEJILHON U COLUAIBHON IPAKTUKE

YIJIEKUCHBIN a3, aMMMAaK, TalleHas U3BECTh, HEraleHas: U3BECTh, TUThEBAs
cojla U JpYyrux), COCTaBIATh (POPMYJbl HEOPraHMYECKHMX U OpPraHHMYECKUX
BEIIECTB, YPAaBHCHHS XHMUYECKHX pEaKIHid, OOBACHATH HUX CMBICI;
IIOATBEP)K1aTh XapaKTepHBbIE XUMHUYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOILMMHU IKCIEPUMEHTAMU M 3alUCSIMH YPaBHEHUH XMMHUECKUX
peaKIuii;

- YMETb YCTaHaBJIMBAaTh INPUHAIJIECKHOCTh M3YYEHHBIX HEOPraHWYECKUX U
OpPraHMYECKUX BEILECTB K ONPEACICHHBIM KJlacCaM U I'pyIIaM COECIUHEHUH,
XapaKTepu30BaTh WX COCTAaB M Ba)XKHEWILIME CBOMCTBA; OMNPEIENIATH BHJIbI
XMMUYECKUX CBs3€eH (KOBaJeHTHAs, HOHHAs, METaJUIMYecKas, BOJOPOIHAS),
TUIIBI KPUCTAUTMYECKUX PEIIETOK BEHIECTB; KIacCUu(PUIUPOBATh XUMHUECKHE
peaxkuuu;

- chopMHUpOBaTh MPEACTABICHHUS: O MaTepHaIbHOM EIWHCTBE MHDA,
3aKOHOMEPHOCTSX U NI03HABAEMOCTH SIBJICHUI NPUPOBL; O MECTE U 3HAYCHUU
XUMHUM B CHUCTEME €CTECTBEHHBIX HAyK U €€ pojlu B obOecreuyeHuu
YCTOMUYMBOTO pa3BUTHS YEJIOBEUYECTBA: B PEIIEHUH MPOOJIEM IKOJIOTHYECKOH,
DHEPTreTUYECKOW W THUIIEBOM O0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI,
CO3/IaHUM HOBBIX MaTE€PHUAIOB, HOBBIX UCTOYHUKOB SHEPIHH, B 00ECIIEYeHUN
paIoHaIbHOIO MPUPOAONOIB30BaHUSA, B (POPMUPOBAHUN MHUPOBO33PEHUS U
oOmiell KynbTypbl YEJIOBEKa, a TakXKe HKOJOTHYECKH OOOCHOBAHHOIO
OTHOUIEHUSI K CBOEMY 3/10POBbIO U PUPOJAHOM CpEIE;

- BJIAJEThb CHCTEMOM XMMHMYECKHMX 3HAHHWI, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATalOIIME TOHATUS  (JOMOJIHUTENbHO K CHCTEME TOHSATUHI
0a30BOro ypoBHs) - H30TOIBI, OCHOBHOE U BO30YX/IEHHOE COCTOSIHHE aTOMa,
ruOpuIu3anys aTOMHBIX opOuTanel, xumuueckas cBsisb ("c" u "n", KpaTHbIE
CBS3M), MOJSIpHAas KOHUEHTpalus, CTPYKTypHass Qopmyna, uzomepus
(cTpykTypHasi, reomerpudeckasi (LMC-TpaHC-U30MEpHsl), TUIIBI XUMHUYECKUX
peakiuii (roMo- U TeTeporeHHble, OOpaTUMble U HEOOpaTUMBIE), PACTBOPHI

(MCTHUHHBIE,  JMCIEPCHBIE  CHCTEMBI), KPHUCTAJIOTHAPAThI,  CTENEHb
JUCCOLIMAIINK, DJIEKTPOJIN3, KPEKUHT, PU(OPMHUHT);T€OPUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PDEHUECKHUE 3HAHUSA, JIEKAIIME B OCHOBE
NOHUMaHMUs TNPUYUHHOCTM M  CHCTEMHOCTH XUMHUYECKUX  SIBJICHHH,

COBpPEMEHHBbIE TPEICTABJICHHUS] O CTPOCHHUM BEIIECTBA HA AaTOMHOM,
MOJIEKYJISIPHOM M HaJMOJIEKYJIIDHOM  YPOBHSX; THPEJCTABICHUS O




MEXaHU3MaX XMUMHUYECKHUX pEaKLUMH, TEPMOAMHAMUYECKUX U KMHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKaHMs, 0 XUMHUUYECKOM PaBHOBECUH, TUCIIEPCHBIX
cucreMax, (paKTOIOTHYECKHE CBEIEHUS O CBOMCTBAX, COCTAaBe, MOIYYECHUHU U
0€30I1aCHOM HCIOJIb30BAHUN BAKHEHIINX HEOPraHMYECKHX M OPraHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOH AEATEIBHOCTH YeOBeKa; OOIINX HAYYHBIX
IPUHIUIIAX XUMUYECKOT0 NMPOU3BOACTBA (HA IPUMEpPE TPOU3BOICTBA CEPHON
KHCJIOTHI, aMMHaKa, METaHOJIa, TIepepadboTKu HePTH);

- YMETh NPOBOAMTH PACUYEThl MO XMUMHUYECKMM (opMyiaM U YpPaBHEHUSIM
XUMHYECKHX PEAKIHUH C HUCIOIb30BaHUEM (PHU3UYECKUX BEIUYMH (MAacChl,
o0beMa Ta3oB, KOJIMYECTBA BEIIECTBA), XapaKTEPU3YIOLIMX BEIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacueTbl [0 HAXOXKICHUI XHMHUYECKOU
dopMynbl BelecTBa; pacdyeThl Macchl (00beMa, KOJIMYECTBA BEIECTBA)
IIPOJYKTA peaklyu, €ClIi OJHO U3 UCXOJIHBIX BEUIECTB JIaHO B BUJIE PacTBOPA
C ONpeAeTeHHON MaccoBOM o€l pacTBOPEHHOrO BEIIECTBA WM JAHO B
n30bITKE (MMEET IPUMECH); pacu€Thl MACCOBOM MM O0OBEMHOMN JTOJIM BBIXOAA
IPOAYKTa PEaKIMU; pacueThl TEIUIOBOro »(dexta peakuui, 0OBEMHBIX
OTHOIIICHUH T'a30B;

- YMEThb BBIBJIATH XapaKTEpHbIE NPU3HAKW M B3aWMOCBS3b H3YYEHHBIX
MOHSTUH, TPUMEHITh COOTBETCTBYIOLIME MOHITHS IPU OMUCAHUM CTPOCHMUS
U CBOMCTB HEOPraHMYECKHUX M OPraHMYECKHMX BEIECTB M UX IPEBPALICHMI;
BBISIBJISITH ~ B3aMMOCBA3b ~ XMMHYECKMX 3HAaHMW C  TOHATUAMU U
IpEeCTaBICHUAMH JAPYTUX NPEAMETOB JUIsl 00Jiee OCO3HAaHHOTO MOHUMAaHMS U
OOBSICHEHUS! CYIIHOCTH MAaTepUalbHOIO €IWHCTBA MHpPA; HCIIOJIb30BAThH
CHUCTEMHbIE XHMHUYECKHE 3HAHMA Ui OOBSICHEHHS M MPOTHO3HPOBAHHUS
SBJICHUH, UMEIOIINX €CTECTBEHHOHAYUHYIO IIPUPOLY;

- YMEThb WCHOJIb30BaThb HAMMEHOBAaHUS XUMHUYECKHMX  COEAVUHEHUM
MEXKJIYHApOAHOTO COK03a TEOPETHYECKOM W NPUKIAJHOM XHUMHU U
TPUBUAIBHBIE HAa3BaHUs BEILIECTB, OTHOCSIIMXCS K M3YYEHHBIM KJlaccam
OpraHUYECKUX U HEOPraHMYECKUX COEJIMHEHUH; HCIOIb30BaTh XUMHUYECKYIO
CUMBOJMKY JUIi COCTaBJeHHsS (OpMyn HEOpPraHHMYECKHUX  BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX)
dopMy1 OpraHMYECKHMX BEIIECTB; COCTAaBJIATh YPaBHEHHUS XHUMHYECKHX
peaKkUMi U PAaCKphIBaTh UX CYLUIHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii MOCPEICTBOM COCTABJICHHUS IEKTPOHHOIO OajlaHCa 3THUX PEeaKIHid;




peakuii HOHHOTO OOMEHa IyTeM COCTAaBJIEHHUS MX IOJIHBIX M COKPAIIEHHBIX
MOHHBIX YPaBHEHUM; peakluil TUAPOIN3a, PEAKIUMA

KOMILIEKCOOOpa3oBaHusl (Ha TpuUMepe TUAPOKCOKOMIUICKCOB IIMHKA U
ATIOMHUHUS); MOJATBEPXKJIATh XapaKTepHble XMMHYECKHUE CBOWCTBA BEILECTB
COOTBETCTBYIOILMMHU 3KCHEPUMEHTAMHU U 3allUCAMHU YPAaBHEHUN XHMHUYECKUX
peaKIuii;

- YMeTh KJacCU(pUIMPOBATh HEOPTaHMYECKUE U OPraHUYECKHE BEIIECTBA U
XUMHUYECKHUE PEAKIMH, CAMOCTOSTEIbHO BbIOUPATh OCHOBAHHUS M KPUTEPHUH
JUIsl Kiaccu(UKaluM U3ydaeMblX XMMUYECKUX OOBEKTOB; XapaKTepU30BaTh
COCTaB M Ba)KHEUIIME CBOMCTBA BEILIECTB, IPUHAICKALINUX K ONPEICICHHBIM
KJlaccaM U rpylnmnam COeIMHEHHUH (IIpOCThIe BELIECTBA, OKCU/IbI, THIPOKCH/IBI,
COJNIM; YTJIEBOJIOPOABI, HPOCThIe 3(UPHI, CHUPTHI, (EHOJBI, ANbIETHIBbI,
KETOHBI, KApOOHOBBIE KUCIIOTHI, CIIOKHBIC d(UPBI, )KUPBI, YIIIEBObI, AMUHBI,
AMUHOKUCIJIOTHI, OCNIKH); IPUMEHSTH 3HAHUS O COCTaBE M CBOMCTBAX BELIECTB
JUIS AKCIIEPUMEHTAIBHON MIPOBEPKHU TUIIOTE3 OTHOCUTEJIBHO
3aKOHOMEPHOCTEM NPOTEKAaHUS XUMHUYECKHX pPEaKUUHd U IPOTHO3UPOBAHMUS
BO3MOKHOCTEHN UX OCYILECTBIICHHUS;

- YMETh MOATBEP)KIAaTh HA KOHKPETHBIX MPUMEPAX XapakTep 3aBUCUMOCTU
PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEIMHEHUM OT KpaTHOCTH M
TUIa KOBaJIeHTHOU cBs3M ("c" u "), B3aMMHOTO BIIMSIHUS aTOMOB M TPYII
aTOMOB B MOJIEKYJaxX; a TakkKe OT OCOOCHHOCTEH peajM3alMy pa3indHbIX
MEXaHU3MOB IPOTEKAHMS PEAKIUH;

- YMETb XapaKTepHU30BaTh DJIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM M
BO30Y)XJICHHOM COCTOSIHUM) W HMOHOB XHMHYECKHX DJIeMeHTOoB 1 - 4
nepuonoB Ilepuonnueckoit cucremsl .M. MenneneeBa M uX BaJEHTHBIE
BO3MOXKHOCTH, HcIoyb3ys mnouatusa "s", "p", "d-anmexkrponnsie" opOurtanmu,
HHEPreTUYECKUEe YPOBHU; OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHs CBOMCTB
XUMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX MMHU COEIMHEHUI MO IepuojiaM U
rpyInmam;

OK 02.
Hcnonp3oBaTh
COBpPEMEHHBIC
cpeiacTBa
MOWCKa, aHAJIN3a

B 00/1acTH HEHHOCTH HAYYHOI'O NTO3HAHMSA:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKW M OOLIECTBEHHOW MPaKTHKH,
OCHOBAHHOTO Ha  JMasiore KYJIBTYP,

- yMeTh IUIAHUPOBATh W  BBIMIOJHATH XUMHYECKHH  OKCIEPUMEHT
(mpeBpallleHusT OpPraHWYECKUX BEIIECTB TIPU HArpEBAaHHUM, MOJIYYEHUE
ATUJICHA U M3YYEHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKIMH HA aJIbJIECTUIBI,
Kpaxmall, YKCYCHYIO KHCJIOTYy;, JIeHarypauus OEIKOB TpHU HarpeBaHUH,
IBETHBIC PpEAaKIMU OEIKOB, TMPOBOJWTh PEAKIMH HOHHOTO OOMeEHa,




u
MHTEPIIPETaluU
uHpOpPMALIUHU U
nHpOpMaIMOHH
BIC TEXHOJIOTUHI
JUTSI BBITIOJTHEHUS
3a1a4
po¢eCCHOHAIIBH
Ol IeATEeIbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa
B [IOJIMKYJIbTYPHOM MHDE;

- COBEPIIEHCTBOBAHNUE SI3bIKOBOM 51
YUTATEIbCKOM  KYJIbTYpPhl Kak  CpeAcTBa
B38,I/IMO[[GfICTBPI51 MCKAY JIIOJAbMU U ITO3HAHUA
MHUpA;

- OCO3HaHUE LICHHOCTHU Hay4HOU
JESATEIIBHOCTH, T'OTOBHOCTH  OCYLIECTBIIATH
IIPOEKTHYIO U HCCIIE0BATEIIBCKYIO

JeSITeNIbHOCTh MHIUBUAYATbHO U B TPYIIIIE;
OBiajgeHne YHHMBepPCAJIBHBIMH Y4eOHBIMH
NMO3HABATEJILHBIMUAEHCTBUSIMMU:

B) padora ¢ uHgopmanmeii:

- BJIaJICTh HAaBBIKAMH MOJy4YeHUsS] HHPOpMAIIUU
u3 HUCTOYHHUKOB pasHbIX THUTIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJIATH  IOMCK,
aHaJIM3, CUCTEMAaTHU3alMI0 U HHTEpIpeTaIiio
uH(pOpMalIUK PA3NUYHBIX BUAOB U  (GopM
MIpe/ICTaBJICHMUS;

- CO3/1aBaTh TEKCTHI B Pa3NUYHBIX (hopMarTax c
YYETOM Ha3Ha4YeHHs HH()OpMAIHM U IEIEeBOM
ayTUTOPUH, BBIOMpAs ONTUMAIbHYIO (opMy
MIPE/ICTaBICHNS U BU3YyaIU3aliy;

- OIIGHHWBATh JIOCTOBEPHOCTh, JIETUTUMHOCTb
uHpOpMAIINY, €€ COOTBETCTBHUE MPAaBOBBIM U
MOpPaJIbHO-ITHYECKUM HOpMaM;

- WUCTIONB30BaTh CPENCTBA WH(POPMAIMOHHBIX
U KOMMYHHKAIIMOHHBIX  TEXHOJOTUH B
pEeIIeHN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
U OpraHU3allMOHHBIX 3a/la4 C COOJIIOJICHHEM
TpeboBaHu SPTOHOMUKH, TEXHHUKHU
0e30I1acHOCTH, TUTHUCHEI,
pecypcocOepexeHusi, MPaBOBbIX M ITUYECKUX
HOPM, HOPM HHPOPMAITMOHHOM 0€30MaCHOCTH;

OTIPE/ICIIATh CPEy BOJIHBIX PACTBOPOB, KAUECTBEHHBIC pEaKIIUU Ha CyIb(aT-,
KapOoHaT- M  XJIOPUI-aHHOHBI, Ha KAaTHOH AaMMOHUS;  pellaTh
JKCIIEpUMEHTANIbHBIE 3adaud mno Temam "Metamisl" u "Hemeramisl") B
COOTBETCTBUU C TpaBUJIaMU TEXHUKH O€30IaCHOCTH MpU OOpalleHuH ¢
BEIIECTBAMH U JIA0OPATOPHBIM O0OPYIOBAaHHEM; MPEACTABIATh PE3YIIbTATHI
XUMHUYECKOT0 IKCIIEpUMEHTa B (hopMe 3aliCH ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyITHPOBATH BHIBOBI HA OCHOBE 3THX PE3Yy/IhTATOB;

- yMeTh aHAJIM3UPOBATh XUMUYECKYI0 HMH(OpPMAILHIO, MOIy4aeMyl U3
pPa3HBIX HCTOYHUKOB (CpEICTB MaccoBoW WH(popmaiuu, ceth MHTEpHET U

Apyrue);

- BJIaACTb OCHOBHBIMM MCTOJAMH HAYYHOI'O I1I03HAHHA BCIICCTB U
XUMHUYECKUX  SIBICHUW  (HaOmIoJeHHe,  W3MEpEHUe,  OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETh MPOBOJUTH PaCyeThl MO XUMHUYECKUM (OpMYyIaM U ypaBHEHUSIM
XUMHWYCCKUX peaKHI/Iﬁ C HUCITOJIB30BaAHUECM (1)I/I3I/I‘-ICCKI/IX BCJIMYHH,

XapaKTepU3YIOIUX BEIIECTBA ¢ KOJMUYECTBEHHOH CTOPOHBI: Macchl, 00beMa
(HOpMasibHBIE yCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOJIb30BAThH
CHUCTEMHbIE XMMUYECKHE 3HAHMs JUIs MPHUHATUS peIIeHUl B KOHKPETHBIX
JKU3HCHHBIX CUTyalluiaX, CBA3aHHBIX C BEIIECCTBAMU U UX IPUMCHCHHUEM

- YMETb CaMOCTOSITE€IbHO IUIAHUPOBaTb W MPOBOJUTH XHUMHUYECKUH
OKCIIEPUMEHT (MOJTydYeHHE U M3YYCHHE CBOMCTB HEOPTaHWYECKUX U
OpPraHMYECKHX BEIECTB, KAUECTBEHHBIE PEaKIUH YTIEBOJOPOIOB PA3INYHbIX
KJIacCOB M KHCIOPOJCOAEPKAIINX OPraHMYECKHX BEIIECTB, peEIICHHE
HKCHEPUMEHTAIBHBIX 33/a4 [0 pPaclo3HAaBaHUIO HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB) ¢ COOIIOICHIEM MpaBui 0€30MacHOr0 00palIeHHs C
BEIIECTBAMH U J1a0OpaTOpHBIM OOOpYyAOBaHUEM, (QOPMYJIHMPOBATH LEIU

UCCIIEIOBaHMsI, TPEJOCTaBIATh B  pPA3NIUYHOW  (opMmMe  pe3ylbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;
- yYMeThb  OCYIIECTBISATh  LIEJCHANpPABICHHbIH MOMCK  XHMHUYECKOM

uH(pOpMallMM B pa3NUYHBIX HCTOYHUKAX (HaydyHas W YydyeOHO-HaydHas
JUTepaTypa, CpeicTBa MaccoBOM MH(popMaIuu, ceTh VIHTepHET u Apyrue),
KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(POpPMAIUIO, mepepadaThiBaTh
€€ M MCTOJIb30BaTh B COOTBETCTBHH C ITOCTABJICHHOHN yueOHOM 3a1a4eii;

- BJIAJIETh CHUCTEMOM 3HAHUM O METOJAX HAYYHOIO IO3HAHUS SIBJICHUU




- BJIAQJAETh HaBbIKAMU PACIIO3HABAaHUSA U | IPUPOJBI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUSMU IPUMEHATH
3amuThl  MHGoOpManuu, WHGOOPMALMOHHON | ’TH 3HAHUS NPHU HKCHEPUMEHTAIbHOM HCCIEAOBAHUU BEIIECTB M JUIS
0€30MaCHOCTH JIMYHOCTH; OOBSCHEHUS XUMHUYECKHX SBJICHHUH, MMEIOIIUX MECTO B IPUPOJIE
MIPAKTUYECKON JeATEIbHOCTH YEIOBEKA U B TIOBCEJHEBHOM KU3HH,
OK 04. | - TOTOBHOCTb K CaMOpa3BUTHUIO, | - YMETb IUIAHUPOBaTb U  BBIIOJHATH XUMHUYECKUH  OKCIIEPUMEHT
OddexTuBHO CaMOCTOATEIbHOCTH U CaMOOIIPEEIICHUIO; (mpeBpailieHusT OpPraHMYecKUX BEIIECTB MpPU HArPEeBaHUM, IOTYUCHHUE
B3alMOJICIICTBOB | -OBJIaZICHUE HaBbIKaMU y4eOHO- | STHJICHa ¥ HM3Y4YE€HHE €r0 CBOWCTB, KAUYECTBEHHBIC PEAKIUU Ha allbICTHIIBI,
aTh U paboOTaTh B | UCCIIEIOBATEILCKOH, MPOEKTHOMN U | KpaxMall, YKCYCHYIO KHCJIOTy; JIeHaTypauus O€lKOB NpHU HarpeBaHUH,
KOJUIEKTUBE U | COLIMAJIbHOM JeSATEIIbHOCTH; LBETHbIE peakUuu OEJIKOB; TMPOBOAUTH pEAKUUMU HOHHOIO OOMEHa,
KOMaH/1e OBaanenue YHHBEPCAJIBHBIMH | OIPEJEIATh CPey BOJHBIX PACTBOPOB, KAUECTBEHHbIE peaKUH Ha Cyb(paT-,

KOMMYHUKATHUBHBIMU JIeHiCTBUSAMM:

0) coBMecTHasl 1eATeJIbHOCTD:

- TMOHUMATh U HCIOJIb30BaTh IMPEUMYIIECTBA
KOMaHJIHOW U UHJIUBUyaIbHOU pabOTHI;

- IIPUHUMATh LEIU COBMECTHOMN
NEeSATEIbHOCTH, OpraHu30BbIBAThH u
KOOPJMHUPOBATH JeHCTBUS o ee
JOCTHMIKEHHIO: COCTABJIATh IUIaH JCHCTBUH,
pacnpenenarb pojad C y4ETOM MHEHUU
YYaCTHUKOB o0cyx1aTh pe3yabTaThl
COBMECTHOH paboThI;

- KOOPJIMHUPOBATH W BBHIMOJHATH pPabOTy B
YCIIOBUSIX peanpHOTO, BUPTYAJIBHOTO
MKOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

- OCYIIECTBJISITh TIO3UTHBHOE CTPATETHYECKOE
MOBEJEHWE B  Pa3jIMYHbIX  CHUTYalHUsX,
MPOSIBJISITH TBOPYECTBO W BOOOpakeHUe, OBITh
WHULIMATUBHBIM

OBaanenue YHHBEPCAJIbHbIMH
peryJsiTUBHbIMH J1eHCTBUSIMMU:

r) NpUHATHE ce0sl M IPYTruX JIoaei:

- MPUHUMATh MOTHUBBI U ApPTyMEHTHI JIPYTUX
moaen npu aHanuze pe3yJIbTaToOB
JeSATEIbHOCTH;

kapOOHAT- W  XJOPHI-aHMOHBI, HAa KATHOH AaMMOHHs, pemarb
AKCIIEpUMEHTANIbHBIE 3afaunno TemMaM "Mertamisl" u "Hemertamnel") B
COOTBETCTBUU C IPaBUJIAMU TEXHUKH O€30IaCHOCTUM HpU OOpalleHUH ¢
BEIIECTBAMM U Ja0OpaTOPHBIM 00OPYJOBaHUEM; MPEJCTABIATh PE3YJIbTaThl
XUMHUUYECKOI'0 SKCIIEPUMEHTa B (hOpMeE 3aMUCH YPAaBHEHUN COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

-yMeThb  CaMOCTOSITEIbHO IUIAHUPOBATh M  MPOBOAUTH  XMUMHUYECKUN
DKCIEPUMEHT (TOJIYYEHHME U M3YyYEHUE CBOWCTB HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU YTIIEBOAOPOIOB Pa3INIHBIX
KJIAaCCOB M  KHUCJIOPOACOAEPXkAIIUX OPraHU4YEeCKUX BEIIECTB, PpELICHHE
AKCMEPUMEHTAJbHBIX 33Jad 10 pAcHO3HaBaHUIO HEOPraHMYECKUX H
OpPraHMYECKHX BEIECTB) C COOJIIOJCHHEM MPaBUi 0€3011acHOro 0OpaleHus ¢
BElIeCTBaMH U JIabopaTOpHBIM 0OOOpy/nOBaHUEM, (OPMYIHpPOBATH LIETH
UCCIICIOBAaHMs, IPEJOCTaBIATh B  pa3iuyHOH  (opMe  pe3ynbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OIIEHUBATh UX IOCTOBEPHOCTH;
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- TpHW3HABaTh CBOE MPaBO W MPABO JPYTHX
JIFOJIeH Ha OIIHMOKU;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUpP C
MTO3UIUH JIPYrOro YeJIOBEKa,

OK
ConelicTBOBaThL
COXPaHEHHUIO
OKpY Karoleu
cpenpl,

07.

pecypcochepexe

HUIO,

a3 pexTruBHO
JIECTBOBATH
Ype3BbIUATHBIX
CUTYaITUSIX

B

B 00/1acTH 3K0J10rHTY4eCKOr0o BOCIINTAHMS

- c(OpMHPOBAHHOCTb 9KOJIOTMYECKOM
KyJIbTYpbl, IMOHHMAaHHE BIUSHUS COLUAIBHO-
HSKOHOMHYECKHX TIPOLECCOB HA  COCTOSHHE
NPUPOAHON M COLMAILHOW Cpeabl, OCO3HAHHE
r7100aJILHOTO XapakTepa 9KOJIOTUYECKUX
npobmuem;

- IUIAaHUPOBAHME U OCYILECTBIIEHUE IEUCTBUM B
OKpY’KaloIllel Cpelie Ha OCHOBE 3HAHMA LeJIeh
YCTOMYMBOTO Pa3BUTHsI YEJIOBEUECTBA;

AKTHUBHOE HENpUATHE JEUCTBH, MNPUHOCSIINX
BpE/l OKpYXalollel cpee;

- yYMEHHE MPOTHO3UPOBATH HEOIArONPHUITHHIE
9KOJIOTUYECKUE MOCIIEACTBUSA
MpealpUHUMAEMbIX JEHCTBUNA, MpenoTBpaliaTh
ux;

- pacimpeHue OIlBbITa JeATeIbHOCTH
9KOJIOTHUECKON HAIPaBIEHHOCTH;
- OBJIAJICHUE HaBbIKaMH yueOHo-

HCCIIEA0BATENbCKOM, MPOSKTHOM U COLUATBHON
NeSTEIHLHOCTH,

- chopmMupoBaTh MPEACTABICHHUS: O XHUMHYECKOW  COCTABIISIOIICH
€CTECTBEHHOHAyYHOM KapTUHbBl MHpPA, POJIM XUMHUHU B IO3HAHUM SIBJICHUUI
npupoabl, B (OPMUPOBAHMM MBIIUICHUS U KYJIbTYpPHl JIMYHOCTH, €€
(GyHKIIMOHATIBHOU TPAMOTHOCTH, HEOOXOAUMOM IS PELICHUS MPAKTUYECKIX
3a/1a4 ¥ SKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3JI0POBBIO U
MIPUPOJTHON cpene;

- YMETh COOJIOAATh MPaBUJIa SKOJOTHYECKH IIeJIECOO0Pa3HOTO TOBEICHUS B
OBITY U TPYAOBOH NEATEIHHOCTH B IIENIAX COXPAHEHHUS CBOETO 3J0POBbS U
OKpYKaIoIlel NPUPOIHOW CpEelbl; YYUTHIBATH OIMACHOCTH BO3JICHCTBUS Ha
JKUBBIE OPraHU3Mbl ONPEEICHHBIX BELIECTB, IMOHMMAas CMBICI MOKa3aTess
IIPEAEIIBHON JOIYCTUMOM KOHLIEHTpALUK;

- YMETb MPOTHO3UPOBATh, AHAIM3UPOBATH U OIEHUBATH C MO3UIMI
HKOJIOTUYECKON 0€30TMaCHOCTH TMOCJEICTBHUS OBITOBOM U MPOU3BOJICTBEHHON
NESTENIbHOCTH  YellOBeKa, CBSI3aHHOM ¢  mepepalOTKOW  BEIIECTB;
WCIIOJIH30BaTh TOJIYYCHHBIC 3HAHHS ISl TPUHSTHS TPAMOTHBIX PpEIICHUUN
mpo0JieM B CUTYaIUsX, CBSI3aHHBIX C XUMUEH;

- yMETh OCO3HABaTh OMACHOCTb BO3JEHCTBUS HA JKUBBIE OPTraHU3MBI
ONpENENECHHBIX BEIIECTB, TMOHMMAas CMBICI T[IOKa3areis MpeaesbHON
JOMyCTUMOW  KOHIIEHTpAaIlM¥, M TOSCHATh Ha TMPUMEpax CIOCOObI
YMEHBIIEHUS U MNPEJOTBPAILICHUs] UX BPEIHOIO BO3JEHCTBUS HAa OpPraHU3M
YEJI0BEKa.
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2. CTPYKTYPA M  COJEPXKAHHUE  OBIIEOBPA3OBATEJILHOI
JTUCHUIINHBI

2.1. O0beM yueOHOI JMCUMIIJIMHBI M BUABI Y4eOHO0# padoThl

Buj yueOHoii padoThl O0bem B yacax
OBBEM OBPA30OBATEJBLHON MPOT'PAMMBI JTUCIHATLIAHBI: 76

- TeOpeTH4ecKoe o0yyeHmne 38

B T.4. Ipo(eCCHOHATBLHO-OPUEHTUPOBAHHOE CO/Iep KaHue (TpaKTHUYecKas -
TTOJITOTOBKA)

- IPAKTHYECKHE 3aHATHUS 38

B T.4.

1po(hecCHOHAIbLHO-OPUEHTUPOBAHHOE COIep KaHKe (IPAKTHYECKas MOArOTOBKA) -

nuddepeHIMPOBaHHBIN 3a4eT

- IPOMEKYTOYHAA aTTCCTAllUA -

B TOM YHCJIC:

KOHCYJIbTallN -

OK3aMCH -

auddepeHunpoBaHHbIN 3aUeT




2.2. TemaTu4eckuii 1jIaH ¥ CoJEepKaHUE YICOHOU TUCIIUTLITAHBI

KosinuecTBO ayTUTOPHBIX YaCOB
BCEro B T.4. B
HanmeHnoBaHue pa3ae/ioB U TeM (bopme TeopeTHy. fipakrh
NpaKTHYeCK oByuene 4.
oii 3aHATHSA

NMOJATr0OTOBKH
Pa3zgea 1. OCHOBBI CTPOEHUS BelIECTBA 8 - 4 4
Tema 1.1. CTpoeHue aTOMOB XUMUYECKUX 3JIEMEHTOB U PUPOJAa XUMUUYECKON CBSA3U 4 - 2 2
Tema 1.2. [lepuoauyeckuii 3axoH u Tadauna /.M. Menneneera 4 - 2 2
Pa3nes 2. Xumnueckue peakiuu 10 - 4 6
Tema 2.1. Tunbl XMUMUYECKUX PEAKIIUMA 6 - 2 4
Tema 2.2. DICKTPOIUTHYECKAS TUCCOIMAINS U HOHHBIH OOMEH 4 - 2 2
Pa3nes 3. CTpoeHue U CBOIiCTBA HEOPraHUYeCKHX BellecTB 14 - 8 6
Tema 3.1. Knaccuduxaims, HOMEHKIATypa U CTPOSHUE HEOPTaHUYECKIX BEIIECTB 4 - 2 2
Tema 3.2. ®u3uKo-XuMHUYECKHE CBONCTBA HEOPTAHUYECKUX BEILIECTB 8 - 6 2
Tema 3.3. UaeHTUDMKALMA HEOPraHUYECKMX BELLLECTB 2 - - 2
Pa3nes 4. CTpoeHue H CBOICTBA OPraHMYeCKUX BeIeCTB 26 - 14 12
Tema 4.1. Knaccudukansi, CTpOeHHE M HOMEHKJIATypa OpraHMueCKUX BEIIECTB 8 - 4 4
Tema 4.2. CBolicTBa OpraHu4eCcKIX COeIMHEHUI 12 - 6 6
Tema 4.3. NoeHTUOMKaALNA OPraHNYECKUX BELLECTB, UX 3HAYEHUE N MPUMEHEHME B 6 - 4 2
6bITOBOM M NPON3BOACTBEHHON AEATENBHOCTU Ye/I0BEKA
Pa3znen 5. Kunernueckne 1 TepMOAMHAMUYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUSA 8 - 4 4
XMMHYECKHX peakuui
Tema 5.1. CKOPOCTb XMMUYECKUX pPeaKkLMn. XMMUYecKoe paBHoOBeCHE 8 - 4 4
Pa3nen 6. PacTBopsl 4 - 2 2
Tema 6.1. MNoHATME O pacTBOpaXx 2 - 2 -
Tema 6.2. UccnepoBaHuMe CBOMCTB PacTBOPOB 2 - - 2
Pa3nes 7. Xumus B 6b1Ty M1 NpOoU3BOACTBEHHOW AEATE/IbHOCTU Ye/I0BeKa 6 - 2 2
OpPraHMYecKHuX BellecTB
Tema 7.1. Xumusa B 6bITy M NpOM3BOACTBEHHOW AEATENbHOCTM YEN0BEKA 6 - 2 2
Ju¢depeHupoBaHHBIN 3a4eT 2 - - 2
BCEI'O 76 - 38 38
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Tabnuua 3 — ConeprkaHue TUCHUILUIMHBI
HaumeHoBaHue Conep:xkanue yuyeOHOro marepuasa (0CHOBHOE M MPO(eccCuoHATIBLHO- Oo0bem dopmMupyemblie
pa3iesioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIAJTHON 4acos KOMIIeTeHIIUH
MOIYJ1b
! 2 3 4
Pa3zgesn 1. OCHOBBI CTPOEHUS BelIeCTBA 10
Tema 1.1. Cojaeprxanue yueOHOIro MaTepuaJa 4 OK 01
CrpoeHue aToMOB 1. CoBpeMeHHasi MOJieJIb CTPOCHUS aTOMA. 2
XUMHYECKUX OnexkTpoHHas KoHpurypauus aroma. Knaccudukanus XMMUYECKHX JIEMEHTOB (s-
JJIEMEHTOB M IIPUPOJA | , p-, d-oemMenTsl). BaneHTHbIe 251eKTpoHBL. BaleHTHOCTB. DeKTpoHHas MpHpoa
XUMHUYECKOH CBS3H XUMHUYECKOH  CBSI3U.  DJEKTpooTpuLaTenbHOCTh. KoBaneHTHass cBsA3b, €€
pPa3HOBHJHOCTH M  MEXaHM3MbI 00pa3oBaHus (OOMEHHBII H  JIOHOPHO-
akuentopHselii). MoHHas cBsa3b. Mertajumueckass cBa3b. BojoposaHas CBs3b.
MeXMONIeKyIsIpHbIE B3auMOJAEHCTBHs. M30TOmBI, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUE aTOMa, THOpUAM3ALKs ATOMHBIX OpOHUTAIEH.
IIpakTnyeckue 3aHATHSA 2
I13 Nel. PemieHne npakTH4YeCKHX 3aJaHUIl Ha COCTaBJIeHHE 3JJIeKTPOHHO- 2
rpapuyeckux ¢opmya syieMeHTOB 1-4 mepHoaoB, 3JEKTPOHHBIX (OpMYyII
MOJIEKYJ U OTPEJIeNIEHNE THIIa CBSI3U.
Pemenne 3amaHuii Ha HCIOJIB30BAHME XMMHUYECKOHM CHUMBOJIMKM U Ha3BaHUM
COCIMHEHMII 10 HOMEHKJIATYpe MEXIYHAapOJHOIO COK3a TEOPETUYECKOW U
MIPUKIAJHON XUMHUM U TPUBHAJIBHBIX HA3BAHWW AJI1 COCTABIECHHUS XWMHUYECKUX
(dbopMyll TBYXaTOMHBIX COEAMHEHUH (OKCHAOB, CyIb(GUIOB, THAPUIOB U T.I.) U
JPYTUX HEOPTAaHUYECKUX COETMHEHUN OTJENIBbHBIX KJIACCOB.
Tema 1.2. Coaep:xanue yueOHOIro MaTepuaJia 4 OK 01
Ilepronnyeckuii 3akoH | 2. Ilepuoamyeckasi cucrema XuMnu4eckux 3j1emenToB JI.U. Menzaeeesa. 2

n tabmuma J[.U.
Mennenecena

dusnueckuit CMBICIT [Tepuoauueckoro 3aK0Ha J.N. Meuneneena.
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMH
HpOCTI)IX N CJIOXHBIX BCE€HICCTB B COOTBCTCTBHUU C IIOJIOKCHHEM XHUMHYCCKOI'O
snemenTa B Ileproanueckoit cucteme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUCHUE
[Tepuonnueckoro 3akona J[[.M. MenaeneeBa. IIpornossr .M. Menneneena.
OTKprTI/Ie HOBBIX XUMHWYCCKUX 3JICMCHTOB.
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IIpakTuyeckune 3aHATHSA

I13 Ne2. PemieHne NpakTHKO-OPHEHTHPOBAHHBIX TEOPeTHYECKUX 3aJaHUI

Ha  XapakTepU3alMI0  XMMHYECKHX  JJIEMEHTOB «Metajuiyeckue  /
HEMETAJUIMYECKUE CBOMCTBAY, JJIEKTPOOTPHULIATEIBHOCTE U CPOJICTBO K JJIEKTPOHY
XUMHMYECKHX DJIEMEHTOB B COOTBETCTBUE C HX DJEKTPOHHBIM CTPOCHHEM U
IIOJIOKEHUEM B IIEPUOJMYECKOM CHCTEME XUMHYECKHX 23yeMeHtos JI.M.
MenpeneeBa». Pemenue pacueTHbIX 3aJa4 HAa HAXOXKIEHUE OTHOCHUTEIBHOU
MOJIEKYJISIpHOM Macchl. OmpeneneHre MacCOBOM JJOJM XMMHUYECKHUX 3JIEMEHTOB B
CJI0kHOM BeniecTse. CocTaB, CTPOCHHE MOJIEKYIL.

Paznen 2. Xumnueckue peakuu

10

Tema 2.1.
THIBI XMMHYSCKHX
peaxkuuii

Coaep:xaHue yueOHOro MaTepuaJia

=)

3. Kuaaccupukanmsi M THOBI XHMHYECKHMX PpeaknMid ¢ y4yacTHeM
HEOPraHUuYeCKHX BelleCTB.

KonnyectBeHHble OTHOIIEHUS B XUMHHM. OCHOBHBIE KOJMYECTBEHHbIC 3aKOHBI B
XUMHU U PACUCTHI IO YPABHCHUSAM XHUMHYCCKUX peaxunﬁ. Mois Kak CAUHUIIa
KoJM4yecTBa BelecTBa. MossipHas Macca. 3aKOHbI COXPAHEHUS MACcChl U HEPTUM.
3axoH ABorazipo. Momnsipablii 00beM razoB. OTHOCUTENIbHAS IUIOTHOCTD I'a30B.
Peakium KomIulekcooOpa3oBaHHsS C y4yaCTHMEM HEOPraHWYECKMX BeLIeCTB (Ha
IIpUMepe THIPOKCOKOMIUIEKCOB IMHKA U QJIFOMUHUS).

IIpakTHYecKkHne 3aHATHA

I3 Ne3. CocraBjieHHe YpaBHeHMH peakuuii coeIMHEHHN, Pa3JI0KEHUS,
3aMeleHus, 00MeHa.

YpaBHCHHs peakluii TOPCHHs, HOHHOTO OOMEHA, OKHCIICHHS-BOCCTAHOBIICHUS.
Pacyer KONMMYECTBEHHBIX XapaKTEPUCTHK HUCXOAHBIX BEIIECTB W MPOIYKTOB
peakuuu. PacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK TMPOAYKTa PEaKLHH
COCJTMHEHMS, €CITH OJTHO U3 BEIIECTB JaHO B M30BITKE W/WIU COACPKUT MPUMECH.
Pacuer mMaccoBoi i 0O0BEMHOM JOJM BBIXOJAa MPOAYKTA PEAKIIUNA COSTUHEHUS
OT TEOPETUYECKH BO3MOXHOTO. Pacuer oOBbEeMHBIX OTHOIIEHHWH razoB. Pacuer
Macchl (00BEM, KOJMYECTBO BEMIECTBA) MPOAYKTAa PEAKIUHU, €CIH OTHO W3
BEIIECTB JIaHO B BHJIE pPacTBOpa C OINpEAETeHHOW MacCOBOM Jojei
PacTBOPEHHOTO BEIECTRA.

I13 Ne4. Pemienne ypaBHeHHUI OKMCICHUA-BOCCTAHOBJICHHS.

Crenenp oxuciacHus. OKHCIWUTENh M BOCCTAHOBUTENL. OKHCIHUTEILHO-
BOCCTAHOBUTEJBHBIE pPEaKUUU B TMPUPOJE, MPOU3BOJCTBEHHBIX IMPOILIECCAX W
JKH3HEACATEILHOCTH OpPraHW3MOB. OKHCIUTEIHHO-BOCCTAHOBUTEIIHHEIN

OK 01
OK 02
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noteHuuan  cpeabl.  CocTaBieHWE U ypaBHUBAHHUE  OKHUCIUTEIBHO-
BOCCTaAaHOBUTCIIBHBIX peaKHHﬁ MCTOAOM 3JICKTPOHHOI'O 6aJ1cha. Turnmunasie
HEOPraHUYECKUE OKUCIUTETH U BOCCTAHOBUTENIU. OJEKTPOJIU3 PAcCTBOPOB H
pacIuIaBoOB COJIEH.

Tema 2.2.
DIIEKTPOTUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Conep:kanue y4eOHOTro MaTepuaJa

4. Teopus 3J1eKTPOJIUTHYECKON Jucconnannu. Peaknuuu noHHoro oomMeHna.
CocraBiieHne peakiuii MOHHOTO OOMEHa MYTEM COCTaBJIEHUS WX MOJHBIX U
COKpAIlICHHBIX HMOHHBIX YypaBHEHMU. ['Wiponu3 cosiei. 3HaueHUE TUIAPOIU3A B
Ouojormueckux  OOMEHHbIX  mponeccax. [IpumeHenwe  rugponusa B
MIPOMBIIIIJICHHOCTH.

IIpakTH4yeckue 3aHATUSA

113 NeS. Pemenne 3a1a4 HA cOCTABJIEHHE PeaKIMd HOHHOTO 00MeHa

HYTGM COCTABJICHUA HUX IIOJIHBIX U COKpaHICHHI)IX NOHHBIX ypaBHeHHﬁ. PGHIGHI/IG
3alad Ha COCTAaBJICHHE MOJIEKYJSIPHBIX W HOHHBIX YpaBHEHHH THIPOH3a,
onpeJieJICHUE CTEIICHU THIPOJIn3a.

OK 01

Pa3zgen 3. CTpoeHne U CBOIiCTBA HEOPTAaHNYECKNX BelIeCTB

14

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

N

5. Kuaaccupukaumsi, HOMEHKJIATYPA U CTPOCHUE HEOPTAaHMYECKHUX BellecTB
IIpeamer HeOpraHudecko XuMUU. B3auMOCBSA3b HEOPraHMYECKUX BEILECTB.
Knaccudukanus HeopraHmdeckux BemecTB. lIpocTble M ClOXHBIE BELECTBA.
OCHOBHBIE KJAacChl CIOXHBIX BELIECTB (OKCHU[bI, TUAPOKCH]IbI, KUCIOTHI, COJIN).
HomeHnkiiatypa n Ha3BaHME HEOPraHMYECKUX BEIIECTB UCXOIA U3 UX XMMHUYECKOMN
¢dbopMysIBl WINM COCTaBIEHHE XHUMHUYECKOM (QOpMyNIbl HCXOAsS U3 Ha3BaHMS
BEILIECTBA 10 MEXAYHAPOAHON UM TPUBUAIBHOM HOMEHKIIATYPE.
Mexmonekynsapasle  B3aumonencTBusa.  Kpucrammormaparel.  ArperarHble
cocrostHUs BemiecTBa. Kpucramnuyeckue u  aMop@Hble BewiecTBa. | HIIbI
KPUCTAININYECKUX PEUIETOK (aTOMHAas, MOJIEKYJISIpHAs, MOHHAs, METAJUINYECKas).
3aBUCUMOCTh (DU3MYECKHX CBOMCTB BeIIECTBA OT THMNA KPHUCTAUIMYECKOM
pemietku. [IpuunHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHbIE MPEACTaBICHUS O CTPOCHUHU TBEPIBIX, KUAKHX U ra3000pa3HbIX
BenecTB. JKnuKkne KpucTaylibl.

IMpakTuyeckune 3aHATHSA

I3 Ne6. Pemienne 3aqau Ha pacyeT MacCOBOM J0JIM XMMHYECKOI0 3J1€MEHTA
(coennHeHus) B MoOJIEKYyJIe M AaHAJU3 CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHU4eCKHX BelleCTB

OK 01
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Pemenne mnpakThyeckux 3adaHUd MO KJjIacCU(UKalMM, HOMEHKIAType U
XUMAYECKUM  (opMynaM HEOPraHMYECKMX BEIIECTB PAa3IUYHBIX KJIacCOB
(Ha3pIBaThb W  COCTaBIATH (OPMYNbl XUMHUYECKHX BEIIECTB, ONPEACIATh
NPUHAIISKHOCTh K kiaccy). Ilomck  wHpOpManmuum 1o  Ha3BaHHSM,
UICHTHPHUKATOPaM, CTPYKTYPHBIM (opMyIiaM.

Tema 3.2. Coaeprxanue yueOHOro MaTepuaJa 8 OK 01
DU3BHKO-XUMHYECKUE 6. Meramabl. XMMH4YecKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYeCKHX 2 OK 02
CBOMCTBA BeLeCTB
HEOPraHMYeCKuX O6mue ¢uznueckue U XUMHUYECKHe CcBOWcTBa MeTauioB. CrOCOOBI MONY4YEHHUS.
BELIECTB 3HaueHue METAJNIOB U HEMETAJUIOB B MPUPOIE U JKU3HEEATEIbHOCTH YEJIOBEKA U

opranu3MoB. Koppo3ust MeTanioB: BUAbI KOPPO3UH, CIIOCOOBI 3aLIUThl METAJJIOB

OT KOPpO3UH.

7. Hemeta/uibl. O0mme (puznveckue 1 XUMUYECKHE CBOWCTBA HEMETAJJIOB. 2

Tunmansie cBoiicTBa MetaiioB [V—VII rpynmn. Kiraccudukamus 1 HOMeHKIaTypa

coenHeHull HemeTamuioB. KpyroBopoTsl OMOTr€HHBIX 2JIEMEHTOB B IIPUPOJIE.

8. Xumwuueckue cBOWCTBA OCHOBHbIX KNAacCOB HEOPraHUYECKUX BeLLecTB. 2

Oxcupl, TUAPOKCUABI, KUCIOTBL, COJIM U Jp. 3aKOHOMEPHOCTH B H3MEHEHUU

CBOMCTB MPOCTBIX BEIIECTB, BOJOPOJHBIX COEAMHEHHUH, BBICIIUX OKCHAOB H

THIPOKCHUIOB.

IIpakTnyeckue 3aHATHSA 2

I13 Ne7. PemieHne nNpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHUX 3aIaHUH HA 2

CBOIICTBA W MOJIyYeHHe HeopraHum4yeckux BemlecTB. CocTaBiI€HHE YpaBHEHHM

XUMHMUYECKUX PpEaKIMd C Y4aCTHMEM IPOCTBIX M CIIOKHBIX HEOPraHMYECKHX

BEUIECTB: OKCHJIOB METAIJIOB, HEMETANIOB U aM(QOTEpPHBIX 3JIEMEHTOB;

HEOPraHMYeCKUX  KHCJIOT, OCHOBaHMH M  aM(OTEpHBIX  T'MJIPOKCHIOB,

HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.
Tema 3.3. Conep:kanue y4eOHOTr0 MaTepuaJa 2 OK 01
ITpounsBoacTBo IIpakTnyeckune 3aHATHSA 2 OK 02
HCOPraHNIECKUX I3 NeS8. Pemenue NPAKTHKO-OPMEHTHPOBAHHBIX 3a/laHH 0  POJIH 2 OK 04
BEILIECTB. 3HAYCHHUE HEOPraHUuYeCKOW XMMHM B PA3BUTHU MeIUIHHBI
pUMEHEeHHe B ObITY U Ha
IIPOU3BOJICTBE
Pa3nen 4. CTpoeHne U CBOICTBA OPraHUYeCKUX BelleCTB 26
Tema 4.1. Coaeprxanue y4eOHOro MaTepuaia 8 OK 01
Knaccudukanus, 9. B3anMoOCBSI3b HEOPraHUYECKHX M OPraHUYECKHMX BellecTB. 2
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CTPOCHUE H
HOMEHKJIaTypa
OpPraHUYeCKUX BEIIECTB

[Ipenmer opraHnueckoil XUuMHUH. XUMHUECKOE CTPOEHUE KaK MOPSIAOK COCAUHEHUS
aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIEGHTHOCTU. OCHOBHBIE IOJIOXKEHUS TEOPUU
XMMHYECKOTO  CTPOEHUA  OpraHudeckux coeauHennii  A.M. bytieposa.
VYriepoaHblid CKEJEeT OpraHu4ecKoil MOoJeKyibl. MoJieKyasipHble U CTPYKTYpHBIC
(pa3BepHYTHIE, COKPAIICHHBIC) XUMHUYECKUE (DOPMYJIBI.

10. 3aBHCUMOCTH CBOWCTB BelIECTB OT XUMHYECKOI0 CTPOEHUS MOJIEKYJI.
N3omepust u u3omepsl (CTPYKTYypHas, reomeTpuyeckas (LUC-TpaHC-U30Mepusi).
Kparnocts xummueckoii cs3u. [lonstue o pyHkunoHansHOU rpymme. [IpuHumb
KJacCU(pUKALUM OPraHUYECKUX COEAMHEHUH. MexayHapoaHas HOMEHKIaTypa U
IIPUHLIMIIBI HOMEHKJIATYphl OPraHUYECKUX COECTMHEHUH.

IlpakTH4yeckue 3aHATUSA

I13 Ne9. HomeHKJIaTypa OPraHu4YecKUX COeTUHEHUIT O0TIeJbHBIX KJIACCOB
(HaCBILICHHBIC, HEHACHIIICHHBIE KM apOMAaTUYECKHE YTJIEBOJIOPOJIbI, CIUPTHI,
(eHOIbI, aNbJeTUIBI, KETOHBI, KapOOHOBBIE KHCIOTHI W 1p.) CocTraBicHHE
MOJHBIX W COKPALICHHBIX CTPYKTYPHBIX (OPMYJT OpraHMYECKHX BEINECTB
OTIENBHBIX  KJIACCOB, HCIIOJB3YS WX Ha3BaHHWS [0 CHCTEMaTHYECKOH
HOMEHKJIaType.

I13 Nel0. Pacuernl npocreiimeii ¢popmy.ibl OpraHnyeckoi MoJIeKyJabl, HCXOAs
U3 3JIEMEHTHOI'0 COCTaBa

Tema 4.2.
CBolicTBa OpraHUYECKUX
COCIMHEHUN

Coaep:xxanue yueOHOro MaTepuaJia

12

11. Pu3uKo-XxMMHYECKHE CBOICTBA OPraHMYEeCKHUX COCAUHEHUN OTAeJbHbIX
KJIACCOB.

OCOOCHHOCTH  KJIacCM(pUKAMM M  HOMEHKJIATyphl  BHYTPH  KJacca;
TOMOJIOTHUECKUU psAn u oOmiast ¢opmyna; uzomepus; (U3MYECKHE CBOMCTBA;
XUMHUYECKHUE CBOMCTBA; CIIOCOOBI MOTYUYEHUSI.

12. TIpeaenbHble, HempeaeabHbIC, APOMATHYCCKHE YIICBOIOPOAbI.
I'openne metaHa kKak OAMH U3 OCHOBHBIX HCTOYHHMKOB TeIJIa B IPOMBILIUIEHHOCTH
u ObiTy. CBOICTBA NPUPOAHBIX YIJIEBOJAOPOIOB, HAXOXAECHHUE B TNPHUPOJE U
MIPUMEHEHHE aJTKaHOB;

I'openue anernneHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH VISl CBAPKU
U PE3KU METAIJIOB;

13. Kuciaopoacoaepxamue coeHHEHUsI. A30Tcoep:Kaliue coeuHeHUs

(ctupThl U HEeHOITBI, KAPOOHOBBIE KHCIOTHI U ()DHUPHI, aTTbJIETHIBI U KETOHBI, JKUPHI,
yraeBonbl). lIpakThdeckoe NpUMEHEHUE OSTUJICHTIMKOJS, TIUIEpuHa, (eHoma.
[Ipumenenne Qopmanbpaernia, anetanbAeTuia, YKCYCHOW KHUCIOTHL. Mplna Kak

OK 01
OK 02
OK 04
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COJIM BBICHIUX KapOOHOBBIX KHCJIOT. MOMOIIME CBOWCTBA MbLIa. AMHHBI H
aMHHOKHUCJIOTEI, OEJIKH.

I[pakTuyeckue 3aHATHS

I3 Nell. CocraBiieHue peakuuil NMpUCOeIMHEHNsI U OKUCJIEHUSI HA TpUMepe
THJIeHa. PelieHrne pacueTHbIX 3a/lad C MCIOJIb30BaHHWEM IUIOTHOCTH Ta30B IO

BOZIOPOJY U BO3IYXY.

113 Nel2. [IpoBeneHne XMMHYECKUX PeAKIHIT ¢ AHWIMHOM U TJIMIIUHOM
JlaGopaTopHas paborta «OOpa3oBaHue Cojiel aHWJIMHA. bpoMupoBaHHWE aHWUJIMHA.
OOpazoBanue coneit rinunuHa. [lomydeHue MeIHON CoOnM TAUIMHA». PernieHue
SKCIIEPUMEHTAJIbHBIX 3a]1a4.

I13 Nel3. Pemenune pacdyeTHBbIX 3aa4 10 YPABHEHUSIM peakUHUl ¢ ydyacTHeM
OPraHM4YeCKHX BellecTB.

Pemenue nenoyek mnpeBpalieHUI Ha TEHETUYECKYIO CBS3b MEXIY KilaccaMu
OPraHMYECKUX COEIUHEHUH ¢  COCTABJICHUEM HA3BaHMM  OPraHUYECKUX
COCIMHEHUM 1O TPUBHAIBHOM WM  MEXKAYHAPOJHOW  CHUCTEMAaTHYECKOU
HOMEHKJIATYpE.

Tema 4.3.
Oprannueckue BeulecTBa
B JKU3HENIECSATEIbHOCTH
YyeJoBeKa.
ITponsBoACTBO M
MIPUMEHEHUE
OPraHUYEeCKHUX BEIIECTB
B [IPOMBIIIJIEHHOCTH

Conep:xaHue yueOHOro MaTepuaJa

14. buoopranuyeckue coeJUHEHHS.

[Ipumenenue u OuojoOrMYeckas posib yriaeBoJoB. OKHCIEHHE YIJIEBOJOB —
UCTOYHMK SHEPrHM JKUBBIX OpraHu3MoB. OOJIaCTH NMPUMEHEHUS aMHHOKHUCIIOT.
[IpeBpamienuss 6e1kKoB MUIIM B opraHusMme. buonorndeckue QyHKIMH OEIKOB.
buonornueckue QyHKIUM KUpoB. Poib OpraHMdyeckoil XUMHU B pPELICHUU
npo6sieM numieBoi 6e3omnacHocTd. HykienHOBbIE KUCIOTHI: COCTaB U CTPOEHUE.
Crtpoenue nykneotunoB. CocraB HykienHoBbix kucnot (JHK, PHK). Ponp
HYKJIEMHOBBIX KUCIIOT B )KH3HEIESTEILHOCTH OPTraHU3MOB

15. Poub opraHuyeckoil XMMHHM B pELIEHUH TMpoOJeM SHEpPreTH4ecKon
0€30MacHOCTH, B Pa3BUTHHM MEIUIIMHBI, CO3JaHUM HOBBIX MaTEepHalIOB, HOBBIX
UCTOYHHUKOB SHEPruM (aJlbTepHATUBHBIE HCTOYHUKM dSHepruu). OmacHOCTh
BO3JICUCTBUS HA KUBBIE OPraHW3Mbl OPIAHMYECKUX BEIIECTB OTIEIBHBIX KJIACCOB
(YyraneBoaoposl, CIUPTHL, (EHOIBI, XJIOPOPTaHUUECKUE ITPOU3BOIHBIC, allbIETH/IbI
U p.), CMBICT TIOKa3aTelis pe/ieIbHO JOMYCTUMON KOHIIEHTpAIUU

IMpakTuyeckue 3aHATHSA

I13 Ne14. UnenTupuxanus OpraHu4ecKUX COCANHEHU OTAeJbHBIX KJIACCOB
(Ha mpuMepe anbIeruioB, KpaxMaya, YKCYCHOM KHCIIOTBI) C MCIIOJIb30BaHUEM HX
(U3MKO-XMMHUYECKUX CBOWCTB M XapaKTEPHBIX KAUECTBEHHBIX PEaKIuil.

OK 01
OK 02
OK 04
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Pemienne npakTHKO-OpHEHTUPOBAHHBIX 3aJaHUN 1O COCTABICHUIO XUMHYECKHX
peakuuii, OTpakarwlUX XUMHYECKYI0 aKTHUBHOCTh OPIaHMYECKUX COEAMHEHUN B
pasIUYHBbIX cpefax

(IpUpPOIHBIX, OMOIOTUYECKHUX, TEXHOTEHHBIX )

Pazgen 5. Kunerudeckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeakIuid

Tema 5.1. CkopocTb

XMMUYECKUX PeaKLUi.

Xummnyeckoe
pasHoBecue

Conep:xaHue yueOHOro MaTepuaJa

16. Xumnueckue peakuuu. Kimaccnpuxkanuss XuMU4eCKUX peakmuii:
CKOpOCTb peaKkuuun, ee 3aBUCMMOCTb OT pPas/INYHbIX (GAKTOPOB: NPUPOAbI
pearmpyoLwmx BeWwecTs, KOHLEHTPAUMM pearvpyoLwmx BewecTs, TemnepaTypbl u
niaowagm peakuuMoHHOMW NoBePXHOCTU. Tennosble 3dPeKTbl XMMUYECKUX
peakumin. IK30- U SHAOTEPMUYECKME, PeaKLUN.

17. O6patMmocCTb peakuuin. XMMmMUYecKoe paBHOBECME W ero CmelleHue nog,
AENCTBMEM Pa3/IMYHbIX (GAKTOPOB (KOHLEHTPAUMA peareHToB WAM NPOAYKTOB
peakuuu, [AaBneHWe, TemnepaTypa) AA8 CO34aHUA ONTUMAJIbHbIX YC/IOBUM
NPOTeKaHMA XMMmMyeckux npoueccos. NpuHumn Jle-lLatenbe

IlpakTH4yeckue 3aHATUSA

I13 NelS. Onpenesienne 3aBHCHMOCTH CKOPOCTH PEeaKIMU OT KOHLEHTPALHMHU
pearupyroumx BeuecTB

HccnenoBanne  3aBUCUMOCTM ~ CKOPOCTHM  PEaKIMU  OT  KOHIIEHTPALUH.
OmnpeneneHne KOHCTAaHTBI CKOPOCTH PEAKIIMU TPAPHIECKUM METOIOM.

I13 Nel6. PemieHne nMpakTHMKO-OPMEHTHPOBAHHBIX 3aJaHUH HA NPHMEHEHHE
npunuuna Je-lllarenne

JUIL HaXOXKICHMsI HAIIPABJICHUS CMEIICHHS PaBHOBECHSI XMMHUYECKOW PEAKIUU U
aHaJIn3 (PaKTOPOB, BIUSIOLIMX HAa CMEIIEHNE XUMHUECKOTO PAaBHOBECHSI.

Bnusinue pa3nuuHbIX GakTOpPOB HA M3MEHEHHE PABHOBECHUS XMMHUUYECKHX PEaKIuil.
3aKOH JAEWCTBYIOIIMX MAacC M KOHCTaHTa XUMHUYECKOIO paBHOBECUs. Pacdersl
PaBHOBECHBIX KOHLIEHTPALIUH PEArupyrolIMX BEUIECTB U IMPOLYKTOB pPEAKIUM.
Pacuyets! TermoBoro 3¢ dexra peakuu.

OK 01
OK 02

Pa3nen 6. PactBOopbl

Tema 6.1.
MNMoHsTMe o pacTBopax

Conep:kanue y4yeOHOIro MaTepuaa

18. PactBopeHMe KaK ¢U3NKOo-xMmuueckuii npouecc. PactBopbl. Cnocobbl
NPUroToBAEHNA pPacTBOpPOB. PacTBOpMMOCTb. MaccoBasa [0nAa pPacTBOPEHHOro
BewecTtBa. CMbICA MOKasaTensas NpenenbHO AOMNYCTMMOM KOHLLEHTpauuu M ero

OK 01
OK 02
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MCNO/NIb30BaHWE B OLLEHKE 3KONOrMYecKol 6e30nacHoCTH.

MpaBuna 3KONOTMYECKM LenecoobpasHoro noseseHna B ObITy U TpyLoBoW
LEeATeNbHOCTU B LLeIAX COXPAHEHUA CBOErO 340P0BbA U OKPYKaloLEen NpupoLHOM
cpeAbl; ONAaCHOCTb BO3AEMCTBMA HA KMBble OPraHM3Mbl ONpPesesIeHHbIX BELLECTB.
PeweHne NPaKTUKO-OPUEHTUPOBAHHbLIX PACYETHbIX 3a4aHWA Ha PacTBOPbI,
ncnosab3yemble B 6bITOBOW M MPOU3BOACTBEHHOWN AeATENbHOCTU YesloBEKa

NMPOU3BOJACTBEHHOH JesiITeJIbHOCTH 4YeJIOBEKa, CBS3aHHAs C INepepadoTKOM

Tema 6.2. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01
Nccneposanue ceoricte | IlpakTuueckue 3aHATHSA 2 OK 04
pacTBoposB I13 Nel7. [IpuroroBJiienue pactBopoB. UcciienoBanue quCnepcHbIX CHCTEM 2

[IpuroroBneHre pacTBOPOB 3aJaHHON (MOJISPHON) KOHUEHTpalMU (C MPaKTUKO-

OpPUEHTUPOBAHHBIMU BOIIPOCAMH ), OTIPEAEICHUE CPEbl BOJHBIX PACTBOPOB.

[IpuroroBneHre M H3y4E€HUE CBOMCTB JUCHEPCHBIX CHUCTEM pa3HbIX BHUJIOB:

CYCIIEH3MH, IMYJIbCUH, KOJJIOUTHOTO pacTBopa. CpaBHEHHE CBOWCTB UCTHUHHBIX U

KOJIJIOUJHBIX PACTBOPOB, BISIBJICHHE OCHOBHBIX PA3JIMUMMA MEXY HUMH.
IpogeccnoHaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue TPUKJIAJTHOT0 MOAYJISA)
Pazngen 7. Xumusa B 6biTy U NPOU3BOACTBEHHOM AEATENbHOCTU Ye/l0BeKa 6 OK 01
Tema 7.1. Coaep:xanue yueOHOro MaTepuasa OK 02
Xumus 8 bbiTy 1 . 19. O0Hapy:keHHe HEOPraHMYeCKHX KAaTHOHOB M AHMOHOB, OPIraHMYECKHX 85 847‘
NPON3BOACTBEHHOM BEIllECTB OTAEJbHbIX KJIACCOB € HCNO0/Ib30BAHNEM KAYECTBEHHbIX PeaKuuii
AEATE/NIbHOCTN HE/I0BEKA | KagyecTBEHHBbIE XMMHUYECKUE PpEaKIUH, XapakTepHble s  OOHapyXeHus

HEOPraHMYECKUX BEIIEeCTB (KaTMOHOB M aHUMOHOB). CocTaBieHHE YypaBHEHUM

peakiuii oOHapyXeHus: KaTuoHOB [-VI rpynn u aHMOHOB, B T.4. B MOJIEKYJIIPHOM

1 MOHHOH opmax.

Peakiun oOHapy)XeHUS HEOPraHMYECKMX BEIIECTB B peajbHBIX OOBEKTax

OKpY>KaloIleu Cpeibl.

KayecTBeHHBIE XMMHYECKHE pEaKIUHM, XapakTepHble s  OOHapYyXKeHHUs

OTJENbHBIX KJIACCOB OPraHUYECKUX COEAMHEHUN: (DEHOJIOB, albJIeruJoB,

Kpaxmalla, yKCyCHOW KHMCIIOTbI, aMUHOKHUCIIOT U JIp.

Jlenatypanus GeJKOB IPH HArpeBaHUH, IIBETHBIE PEAKIIMU OEIKOB.

CocraBieHre KauyeCTBEHHBIX PeakUui OOHApyXEHHsI OPraHMYECKUX COeIMHEHUN

OTJIENbHBIX KJIACCOB.

IIpakTHYeckue 3aHATHA 2

I3 Nel8. OJxoJiornyeckasi 0e30MACHOCTH MOCJHEACTBHI OBITOBOH M 2
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BelecTB

MOVCK ¥ aHAJIN3 XUMUIECKOH WH(OPMAIIUK U3 Pa3IMYHBIX UCTOYHUKOB (Hay4IHAS
U ydyeOHO-HAy4Has JIMTEparypa, CpEICTBA MacCOBOW HH(pOpMAIMH, CETh
Wurepuer u apyrue).

Keiicer (¢ yuerom Oyaymiedi mpodecCHOHAIBHOW NEATEIbHOCTH) Ha aHAIHU3
uH(pOpMallUM O TPOU3BOJCTBEHHOW JIEATEIHHOCTH YEJOBEKAa, CBS3aHHOW C
nepepadOTKOM ¥ IONlydeHHWEM BEIIeCTB, a TaKKe C  3KOJOTHYECKOU

0€30MMacCHOCTHIO
JAnddepenuupoBannbiii 3auer (I13 Ne 19) 2
| Beero 76
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3. VCJIOBUS PEAJIM3ALIAM ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
TACHATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eceYeHn o

Peanuzamuss yuyeOHOW IUCHMIUIMHBI TpeOyeT Haluuus ydeOHOro KkaOuHeTa

nabopaTopuu 1Mo XMMHUH.

OobopynoBanue y4eOHOro kaduHera, JjadopaTopum:

— Paboune mMecta oOyuatrouuxcs (CTOJbI, CTYINbsI) — IO KOJIMYECTBY 00Y4ArOIINXCS;

— pabouee MecTo npenogaBaTens — 1;

— jocka — 1 mT;

— KHWKHBIN mKad — 1 mT.;

— y4eOHO-MEeTOIMUecKast JINTEpaTypa Mo JUCHUTUIHHE

— HaOOPBI MIAPOCTEP>KHEBBIX MOJIETICH MOJICKY I,

— MOJIEJIN KPUCTAIUTMYECKHUX PEIIETOK,

— KOJUIEKIIMU MPOCTHIX U CI0KHBIX BEILIECTB U/WIN KOJJIEKIIUU MOJIUMEPOB;

— KOJUJIEKITUS TOPHBIX TIOPOJ 1 MUHEPAJIOB,

— Tabnuna Menzaeneena,

— ¢ poBbie 00pa30BaTEIBHBIE PECYPCHI.

— MEH3YpPKH,

— MMUTIETKU-KANeIbHUIIBI,

— TEPMOMETPHI,

— MHKPOCKOTI,

— JIyTIBI,

— MpeIMETHBIE U TOKPOBHBIE CTEKIIA,

— IJIAHIIETHI [T KaleIbHBIX PeaKiuii,

— (punbpTpoBanbHas Oymara,

— MPOMBIBAJIKH,

— CTEKJISIHHbIE TPOOHPKH,

— pe3UHOBBIE TPOOKH,

— (ponapuxu,

— Ha0Op PEeaKTUBOB,

— CTEKJISIHHbIE MAJIOYKH,

— IITaTUBBI JUIs IPOOUPOK;

— MEpHBIE IUIHHJIPHI,

— BOPOHKH CTEKJISTHHBIE,

— BOPOHKH JenuTensHbie nuanaapuaeckue (50-100 mo),

— CTYIIKH C TIECTUKOM,

— (papdopoBbie yamky,

— NHHIICTHI,

— (punbTpEI OyMaXKHBIE,

— Bara,

— Maps,

— YacOBBIE CTEKII,

— BJIEKTPOILIUTKH,

— 1abopaTOpHBIC MTATUBHI,

— CIIUPTOBBIE TOPEIIKH,

— CITUYKH,

— mpuOOp A7 MOTYYSHHsI Ta30B (MM IPOOHUPKA C Ta300TBOIHOM TPYOKOiL),

— JieprKaTeiu JUIsl MpoOUpOK,

— CKJISIHKY JIJISl XpPaHCHHsI PEaKTUBOB,

— pa3llaTOYHBIE JOTKH;
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— xumudeckue crakansl (50, 100 u 200 mn);

— IITATENH;

— MHHILIETHI,

— CEKYHJIOMEpHI (Taiimepsl),

— MmepHble Tpooupku (Ha 10—20 M)

— MepHBbIe Kos0bI (25, 50, 100 u 200 M),

— BosIHAs OaHs (MJIM TEPMOCTAT),

— CTEKJISIHHBIC MaJIOYKH,

— KOHWYeCKHe KoJiobl 1yt TutpoBanus (50 u 100 mo);

— MHJIUKATOPHBIE MOJOCKH I onpenenenus pH

— CcTaHJapTHas WHAUKATOpHAs IIKAaJa;

— YHUBEPCAIbHBIN HHIUKATOP;

— nunietku Ha 1, 10, 50 mur (mm mo3atopei Ha 1, 5 1 10 M),

— OIOpEeTKHU Ui TUTPOBaHUS,

— MeauuuHckue mmpuibl Ha 100—150 mi,

— 1abopaTopHbIC W/WIH aHATUTHYECKUE BECHI,

— pH-meTpsl,

— CYIIWJIBHBIN MIKad

B mnporecce ocBoeHuss mporpaMMbl y4eOHON ITUCIHUIUIUHBI «XUMUS» CTYIACHTHI HMEIOT
BO3MOXXHOCTh JIOCTYIIAa K OJEKTPOHHBIM YYEOHBIM MaTepHuajaM M0 XHMHH, HWMCIOIIMMCS B
cBOOOAHOM JocTyne B ceT HHTepHeT (RJIEKTPOHHBIM KHHUTaM,  MpPaKTHKyMaM,  TeCTaM,
matepuaiam EI'D u np.).

TexHuyeckue cpeacTBa 00yUeHHsI:

— HOYTOYK C nuueH3uoHHbM [10 — 1 mT;

— TeneBu30p (9KkpaH) — 1 mT.

3.2. UupopMmannoHHOe oOecnedeHne peajn3aui NporpaMMbl

Jnst peanmzanuu  mporpaMmbl  OuOiamotreunbit Goun MHCTHUTYyTa HWMeEeT TmedyaTHblE |
ANIEKTPOHHBIE O0pa3zoBaTelbHblE W HWH(POPMALMOHHBIE pPECYpChl, PEKOMEHJIOBaHHBIE IS
HCIIOJIb30BaHusl B 00pa30BaTeIbHOM IPOLIECCE, HE CTaplle MATH JIET C MOMEHTA U3/1aHusl.

3.2.1. OcHOBHBbIE€ HCTOYHHUKH

1. [Nabpuensn, O.C. Xumus. 11 knacce : ydeOHUK A7 001eo0pa3oBaT. OpraHu3anui :
6azoBbeiii ypoenb / O.C. T'abpuensn, WU.I'. Octpoymo, C.A. CnaakoB. — 2-¢ u3a. — M. :
[Ipocsemenue, 2020. — 127 c. : ui.

2. Xumus. 3amadHuK . ydeOHOe TmocoOue sl  cpeaHero mpodecCruoHaIbHOTO
obpazoBanusi / 1O. A. JlebeneB [u ap.]; mox obOmei pemaknuerd I'. H. ®aneeBa. — Mockaa :
MN3narensctBo IOpaiit, 2024. — 238 ¢c. — (IIpodeccuonanbroe obpazoBanue). — ISBN 978-5-

9916-7786-8. —  Teker : anekTpoHHslt  //  DBC IOpaiiT [caiT]. —
URL: https://urait.ru/bcode/452161
3. XuMmus :  y4eOHUK s CcpenHero  npodeccuoHalIbHOTO  0Opa3zoBaHUSs /

1O. A. Jlebenes, I'.H. ®aneeB, A.M.T'onybe, B.H.IllanoBan; mom oOmel penakiuei
I'. H. ®ageeBa. — 2-¢ wu3a., mepepad. m jgom. — Mocksa : M3garensctBo [Opaiir, 2024. —

431 c.— (IIpodeccuonanpHoe oOpazoBanme). — ISBN 978-5-9916-7723-3. — Tekcr
anektporHsii // OBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452143
4. Hukonbckuii, A. b. Xumus : yaeOHUK U IPAKTUKYM IS CPETHETO

npodeccuonansHoro oopazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-e u3z., nepepad. u
non. — Mocksa : U3marensctBo FOpaiit, 2024. — 507 ¢. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr : anekrponssiit // ObC FOpaiir [caift]. —
URL: https://urait.ru/bcode/452591

3.2.2. JlonoJTHUTEIbHbIE HCTOYHUKH
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5. Xwumwus. 3agauHuK: yaeOHOe rmocodue Ut CpeHero npodeccuoHaIbHOT0 00pa30BaHMs
/ YO. A. Jlebenes [u ap.]; mox obmieit penakmueii I'. H. @aneeBa. — Mocksa: M3narenscTBo FOpaiT,
2023. — 236 c¢. — (IIpodeccuonansuoe obpazomanue). — ISBN 978-5-9916-7786-8. — Tekcr:
anexkTpoHHbIN // OOpaszoBarensHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513091

6. apmmn, A. I1. Xwumuueckue tepmuHbl. CrloBaph: ydeOHOE MOcoOMe Ui BY30B /
A. II. T'apmun, B. B. MopkoBkHH. — 2-€ U3., ucnp. u aom. — Mocksa: U3aarensctBo Opaiit, 2023.
— 452 c. — (Boiciiee oOpazoBanue). — ISBN 978-5-534-04639-7. — TekcT: 31eKTpOHHBIA //
O6pazoBarenpHas mwiaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514975

7. Omneitnukos, H. H. Xumus. AIropuT™msl petieHus 3a1ad U TeCThl: yueOHoe nocodue ams
cpennero npodeccuonanpbHoro odpaszosanms / H. H. Oneitnukos, I'. I1. MypaBbeBa. — 3-e u3m.,
ucnp. u jgom. — MockBa: UzmarensctBo FOpaiir, 2023. — 249 c. — (IlpodeccuonansHoe
obpaszoBanmue). — ISBN 978-5-9916-9665-4. — Tekct: osnekTpoHHbii // OOpa3oBaTenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513860

8. Pocun, . B. Xumwus. YueOHUK M 3aJa4HMK: I CPEIHErO MPOQPECCHOHAIBHOTO
obOpazopanus / . B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. — MockBa: M3narensctBo FOpaiir,
2023. — 420 c. — (IIpodeccuonansuoe obOpazomanue). — ISBN 978-5-9916-6011-2. — Tekcr:
atekTpoHHbIH // Obpa3oBatenbHas iardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512022

9. Xumus: ydeOHUK 171 cpeqHero npodeccuonansHoro obpazosanus / FO. A. JleGenes,
I'. H. ®anees, A. M. I'ony6es, B. H. [llanosan ; mox o6mieit penakmueii ['. H. ®aneesa. — 2-e us.,
nepepab. u gon. — MockBa: MznarensctBo IOpaiit, 2023. — 431 c. — (IIpodeccuonanshoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Tekcr: snektpoHHbI // OOpaszoBaTenbHAs
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/51307

3.2.3 UnTepHeT-pecypcebI:

10. Onumnuana «Iloxkopu Bopo6sessl roper». — URL: www. pvg. mk. ru

11. OOpa3zoBaTenbHbIi CalT A MKOJBHUKOB «XuMusi». — URL: www. hemi. wallst

12. O6pazoBarenbHbli callT 11 mKoabHUKOB . — URL: www. alximikov

13. DOnexrponHas oubnuoreka no xumuu. — URL: www. chem. msu. ru

14. Unrepuer-uznanue ans yuureneid «EcrectBennsie Hayku». — URL: www. enauki. ru

15. Meroaunueckas razeta «IlepBoe centsaopsi». — URL: www. 1september. ru

16. XKypnan «Xumus B mkone». — URL: www. hvsh. ru

17. Kypnan «Xumus u xu3nab». — URL: www. hij. ru

18. DnexTpoHHbIH )ypHaT « XuMHUKH U XuMus». — URL: www. chemistry-chemists. com

19. Hay4HOo-mOnyJspHBIN MPOEKT «JIEMEHThl OoJbIio Hayku» (pusuka, XuMusi,
MaTeMaTHKa, aCTPOHOMHS, HAyKH O KHM3HM, Hayku o 3emie). HoBocTHM Hayku, KHUTH, Hay4yHO-
MOMYJISIPHBIE CTAaThH, JIEKLNUHU, SHIIUKIIONEINH.

20. Caiit Hay4yHo-monyssipHoro xypHaia «llorenmman» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

2]1. Caiit  HayuyHO-ONyJsipHOro  JXKypHana «Xumus u  xu3Hb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

22. OtkpbITas >JIEKTpoHHas OuOIMOTeKa XMMUdeckoro mopraiga «Chemnet», comepkuT
ydeOHbIe U WH(POPMAIMOHHBIE MaTEPHAIBI ISl IIKOJBHUKOB W ydHuTeNleld. B Helt MOXHO HalTH
y4eOHUKH 10 O0IIel U HEOPraHUYeCKOH XUMHU, OPraHMYECKOW XUMUH, MyJIbTUMEIHaMaTepUallbl,
a TaKkKe 33/Ja4d XMMHMUYECKUX OJMMIIMAJl C PEUICHUSMH, 33Ja4d BCTYMUTEIbHBIX 3K3aMEHOB ]IS
aburypuentoB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

23. Undopmanmonnsle Martepuansl 00  onumnuazax: MOCKOBCKOH — TOPOICKOM,
Bceepoccuiickoii, Menneneesckoit, MexayHapoaHoi. lIpuBeneHsl 3amauM  TEOPETUYECKUX U
HKCIIEPUMEHTAJIbHBIX TYPOB, MOAPOOHbIE pelieHus], ciucku u gororpadpuu nodeauteneit. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
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24. Cuctema JAWCTAaHIIMOHHOTO OOy4YeHHMs, HAMpaBlICHHAas B TIEPBYIO odepeab Ha
MOJArOTOBKY K OJIMMIIMAJ[aM BCEX YPOBHEH — OT LIKOJIbHBIX 10 MexayHapoaHoil. CaliT conepKut
OTPOMHOE KOJIMYECTBO 3aJa4, CrPYNIHPOBAHHBIX KaK [0 TeMaM, Tak U no onumnuagam. [lo Bcem
OCHOBHBIM pa3jiellaM XUMHUH MPUBEIEH TEOPETUUECKUI MaTeprall U pa300paHbl PEIICHUsT TUITOBBIX
3amau. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

25. Tlopran no HanotexHojorusM. OCHOBHas IIeNb — pa3BUTHE 00pa3oBaHUS B 001acTH
HAHOTEXHOJIOTUH M TMOATOTOBKAa K HMHTEpHET-OJIMMMMane 1o HaHoTtexHojorusM. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

26. Hanéxunas cnpaBouHas uH(OpMaIMs O XMMHUYECKUX 3JIEMEHTaX U MX CBOMcTBax (Ha
anrnuiickoMm s3eike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

27. PycCKOA3BIYHBIM  calT O  CBOMCTBaX  XWUMHYECKUX 3ieMeHTtoB. — URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

28. Hekommepueckuii caliT OHJAHH-0Opa30BaHUs, COJACPKUT MHOTO HHTEPECHBIX
00pa30BaTeNbHbIX KYpCOB U BUACOJNEKIUN Uil IIKOJbHUKOB, CTYIEHTOB U yuuTened. EcThb
HECKOJIbKO KypcoB o xumun. — URL: http://gotourl.ru/4800 (https://www.cas.org/)

29. Caiir Chemical AbstractService — camblii aBTOPUTETHBIH B MHPE XUMHHU
nH($OPMaILMOHHBIN HHTEpHET-pecypc (calT muatHbiid) . — URL: http://www.organic-chemistry.org/

30. ITlopTtan o opraHYecKoi XUMUM Ha aHrIHiCKoM si3bike. — URL: http://www.xumuk.ru

31. CaliT 0 XMMHMM: KJIacCHUeCKhe Y4YEOHUKH, CIPABOUYHUKH, DHIUKIONEINHU, IOHCK
OpPraHMYEeCKUX W HEOPraHMYeCKHX peaklMi, cocTaBieHue ypaBHeHuM peakumid. — URL:
http://orgchemlab.com/
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ANCUUNTUHDI

4, KOHTPO/Ib U OUEHKA PE3Y/IbTATOB OCBOEHMA OBLUEOBEPA3OBATE/IbHOM

KoHTpoub 1 OlIEHKA pe3yabTaTOB O0Y4EHHs OCYLIECTBIIIETCS IPENoAaBaTeeM B MIPOLEcce
NPOBEICHUS MIPAKTUYECKUX 3aHATHI U J1a00paTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBHITIOJTHEHUS

00y4aromyMHUCs WHAMBUIYAIbHBIX 33JaHUH, MPOEKTOB, HccienoBaHui. Pe3ymbraThl 00ydeHHs

OmnmpeacIsA0T, 4YTO o6yqafoumec;{ JOJIDKHBI 3HAaTh, IIOHUMAaTh U JEMOHCTPUPOBATH 110 3aBCPUICHUHN

W3YYEHUS TUCIUIUINHBI.
Jiis GopmMupoBaHus, KOHTPOJIS M OLIEHKH PE3YyJbTaTOB OCBOCHHS y4EOHOW TUCIUILIMHBI
UCIIOJIB3YETCSl CUCTEMa OLEHOYHBIX MEPOIPHUATHI, MpeACTaBisiomas co00i KOMIUIEKC y4eOHBIX
MEPOMPHSITHIA, COTJIACOBAHHBIX C pe3y/IbTaTaMu 00y4deHHs U chopMyIupoBaHHbBIX ¢ yaetomM OI'OC
COO (mpeametnsbie pe3ynbtathl o aucuuruae) u GI'OC CIIO.

TuUnbl OLLEHOYHbIX

XUMUYECKMX
3/1EMEHTOB M NPMpPoAa
XMMWYECKOI CBA3U

dopMmy bl coOeaUHEHUI B
COOTBETCTBUM CO CTEMEHbIO
OKUCNEHNA XMMUYECKUX
3/1eMEHTOB, UCX04A U3
Ba/NIEHTHOCTU U
3N1EKTPOOTPULATENBHOCTH

Ne OK Mogaynb/Pasaen/Tema Pe3ynbrat 06yueHusn .
MeponpuUATUN
I OcHOBHOEe coaepKaHue
1 Paspen 1. OcHoBbI dopmynuposartb 6asoBbie
CTpOEeHUA BelecTsa MOHATUA U 3aKOHbI XMMUU
1.1 |OKO01 CtpoeHune aTomoB CocTaBnATb XMMUYecKme Texkyuuii KOHTPOJIb:

1. Tect «CTpoeHne aTomos
XMMMUYECKUX 3/1EMEHTOB U
npupoaa XMMUYeCKom
CBA3NY.

2. 3a4aum Ha coCTaB/ieHne
XMMUYECKUX dopmyn
ABYXaTOMHbIX COe4UHEHUN
(okecnpos, cynbdpunaos,
rMapuaos u T.m.).

3. 3apaHuA Ha
ncnosab3oBaHue
XMMMUYECKON CUMBOJIUKU U
Ha3BaHW coeaNHEHUI NO
HOMeHKnaType
MeXAyHapOoAHOro cot3a
TeopeTUYecKom u
NPUKNAAHON XUMUN U
TPUBUAJIbHbIX HAa3BaHUM ANA
COCTaBNEHMUA XMMUYECKMX
dbopmyn ABYXaTOMHbIX
coefnHeHU (OKCnaoB,
cynodngos, rmapmaos 1
T.M.) U Apyrux
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OK

Mogaynb/Pasaen/Tema

Pe3ynbtaT 06yueHus

Tunbl OLEeHOUYHbIX
MeponpuUATUi

HeOopraHn4ecKknx
coegm HEHUM OTAENbHbIX
K/accoB

IIpome:xxyTouHast

aTTrecTaums:
HuddeperunpoBaHHbIi
3a4er

1.2

OK 01
OK 02

Meprogmyecknin 3akoH
n Tabnamua A.U.
MeHpeneeBa

XapakTepusoBaTb
XUMMUYECKUE 3/IeMEHTbI B
COOTBETCTBUMU C UX
Nono*KeHnem B
nepuogmyeckomn cucteme
XUMMUYECKUX 3IeMEHTOB
O.N. MeHpeneesa

Tekymuii KOHTPOJIb:
1. Tect «MeTannunyeckme /

HemeTannmyeckme
CBOWCTBA,
3/IEKTPOOTPULLATENIBHOCTb U
CPOACTBO K 3/IEKTPOHY
XUMWNYECKUX 3N1EMEHTOB B
COOTBETCTBME C UX
3/IEKTPOHHbIM CTPOEHUEM U
NONOXKEHNEM B
nepuoamyeckor cucteme
XUMUNYECKUX 31eMEHTOB
O.U. MeHpeneeBa».

2. MNpaKTuyeckme 3agaHun
Ha YCTaHOB/IEHME CBA3M
MeX/y CTPOEHNEM aTOMOB
XMMUNYECKUX 31€MEHTOB U
nepuoanyYeckmum
M3MeHeHMeMm CBOICTB
XUMWYECKUX 31EMEHTOB U
MX COeAUHEHWNN B
COOTBETCTBUU C
NonoXeHnem
Mepuogmyeckomn cucrteme.
3. MpaKTuko-
OPUEHTUPOBaAHHbIE
TeopeTnyeckue 3aaaHuaA Ha
XapaKTepusauuo
XUMWNYECKUX 31€MEHTOB:
«MeTannunueckme /
HemeTanamyeckme
CBOWCTBA,
3N1EeKTPOOTPULATENBHOCTb U
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OK

Mogaynb/Pasaen/Tema

Pe3ynbtaT 06yueHus

Tunbl OLEeHOUYHbIX
MeponpuUATUi

CPOACTBO K 3/1EKTPOHY
XMMUYECKUX 3/IEMEHTOB B
COOTBETCTBUE C UX
3N1EeKTPOHHbIM CTPOEHMEM U
NOJI0XKEeHNEM B
nepruogMyYecKkon cucteme
XMMUYECKUX 3/IEMEHTOB
O.U. MenpeneeBa»

IIpome:xyTouHast

aTTrecTanms:
HuddeperunpoBaHHbIi
3a4er

Paspgen 2. Xumunueckue
peakuuu

XapaKtepusosatb TUNbI
XUMUUYECKUX peaKLnii

KoHTponbHas pabora
«CTtpoeHue BeLecTsa u
XMMUYECKUE peakLum»

2.1

OKO01
OK 04

TUNbl XMMUYECKNX
peakumm

CocTaBnATb peakumnm
COeaANHEHNA, Pa3/IOXKEHUS,
obmeHa, 3amelleHuns,
OKUC/INTENbHO-
BOCCTaHOBUTE/IbHbIE
peakumnm

Texkyuuii KOHTPOJIb:
1. 3agayun Ha cocTaBaeHme

YPaBHEHUM peaKkLuuii:

— coeguHeHnA, 3aMeLLeHms,
pa3noxeHna, obmeHa;

— OKUC/IUTENbHO-
BOCCTAHOBUTE/bHbIX
peaKkunit C UCNOIb30BaHMEM
MeTO/a 3/1EKTPOHHOIO
6anaHca.

2. 3a4a4mM Ha pacyeT macchl
BellecTsa nam obbEma
rasoB Mo M3BECTHOMY
KOJINYECTBY BELLECTBA,
macce uam ob6bEmy ogHOro
N3 YYACTBYIOLLMNX B peaKLmnm
BELLEeCTB; Pacy€Tbl

maccbl (06bEMa,
KO/ZIMYecTBa BeLLECTBaA)
NPOAYKTOB peakLun, ecam
OZHO M3 BeL,ecTs umeeT
npumecu

IIpome:xxyTounas
aTTecTalms:
HuddepennmpoBanHbIi
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TuUnbl OLLEHOYHbIX

Ne OK Moaynb/Pasgen/Tema Pe3ynbTtat 06yyeHus .
MeponpuUaTUin
3a4eT
2.2 dNeKTpoAUTUYeCKan CocTaBnATb ypaBHEHUSA Texkyuuii KOHTPOJIb:
anccoumauma un XMMMUYECKMX peaKkLmm 1. 3apaHuA Ha coctaBeHne
MOHHbIN 0BMeH MOHHOro obmeHa ¢ MONEKYAPHBIX N NOHHbIX
y4aCTUEM HeopraHuyeckux |PEaKLMi C yuacTrem
BeLecTs KMCNOT, OCHOBaHWUI 1 conen,
YyCTaHOBN€HME U3MEHEHUA
KMCNOTHOCTM cpeabl
2. NabopaTtopHan paboTa
"Tunbl XUMHYECKUX
peakumn"
IIpomesxkyTounas
aTTecTanms:
JuddepennmpoBaHHbIN
3a4eT
3 Paspen 3. CtpoeHne n (UccnepoBatb ctpoeHue '  |KoHTponbHas pabota
CBOICTBA CBOWCTBa HeopraHuyeckux («CBoicTBa HEOPraHUYECKUX
HeopraHU4ecKux BeL,ecTs BeLLecTB»
BeL,ecTs
3.1 |OKO01 Knaccudukauyms, KnaccmopumumpoBaTtb Texkyuuii KOHTPOJIb:

HOMEHKNATypa u
CTpoeHue
HeopraHMYecKnx
BELLEeCTB

HeopraHmn4yecKkme selLecrea
B COOTBETCTBUU C UX
CTpOoEHNEM

1. Tect «kHomeHKnaTypa u
Ha3BaHWe HeopPraHUYeCKnX
BELLLeCTB MCXOAA U3 UX
XMMMUYECKON popMynbl nan
COCTaB/IEHME XMMUYECKOM
dopmynbl ucxoga ms
Ha3BaHWA BeLLecTBa No
MeXKAYHAPOAHON NN
TPUBUANbHOM
HOMEHKNAType».

2. 3a4a4m Ha pacyeTt
maccoBon goan (macchbl)
XMMWYECKOTO 31eMEeHTa
(coeauHeHuns) B monekyne
(cmecm).

3. lMpaKTnyeckne 3agaHuA
no Knaccudukaumm,
HOMEHKNaType 1
XMMUyeckum bopmynam
HeopraHMYeCcKnx BeLLecTs
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OK

Mogaynb/Pasaen/Tema

Pe3ynbTat 06yyeHusn

Tunbl OLEeHOUYHbIX
MeponpuUATUi

pPa3aNYHbIX KNaccoB.
4. MpaKTnyeckme 3agaHunA
Ha onpejeneHue
XMMMUYECKOM aKTUBHOCTH
BeLLeCTB B 3aBUCMMOCTH
BMOA XMMUYECKON CBA3U U
TUNA KPUCTANINYECKOM
peLleTKku

IIpome:xyTouHast

aTTrecTanms:
HuddeperunpoBaHHbIi
3a4er

3.2

OK 01
OK 02

DU3NKOo-XMUNYECKNE
cBolicTBa
HeopraHM4YecKnx
BeLlecTs

YcTaHaBAMBaTb
3aBMCMMOCTb PU3MKO-
XMMUYECKMX CBOICTB
HeopraHMYEeCKMX BELLLECTB
OT CTPOEHUA aTOMOB U
MOJIEKYN, @ TaKXKe TUna
KPUCTaNIMYECKOW PELLETKN

Texkymuii KOHTPOJIb:
1. Tect «OcobeHHOCTH

XMMUYECKNX CBOMUCTB
OKCMAO0B, KAC/OT,
OCHOBaHMN, aMPOoTepPHbIX
r'MAPOKCUAOB U CONemn».

2. 3a4aHMA Ha cocTaBaeHne
YPaBHEHU XMMUYECKNX
peaKkunit c y4acTmem
NPOCTbIX N CNOXKHbIX
HEeopPraHMYeCcKMX BELL,ECTB:
OKCWA,0B META/INOB,
HEMeTaNN0B U aMPOTEPHbIX
3N1EMEHTOB;
HEOopraHNYecKnx KNCnoT,
OCHOBaHMM 1 aMdoTepPHbIX
TMOPOKCMAOB,
HeopraHMYeCKNx conen,
XapaKTEePU3YHOLLNX UX
CBOMCTBa U CNOCO6bI
nosy4YeHus.

3. MMpaKTuko-
OPUEHTMPOBAHHbIE
TEeOpeTUYEeCKMe 3aaHNA Ha
CBOICTBa U NONy4YeHue
HeopraHMYeCcKnx BeLLecTs

IIpome:xxyTounas
aTTecTanms:
HuddepennmpoBanHbIi
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Tunbl OLEHOYHbIX
Ne OK Mogaynb/Pasaen/Tema Pe3ynbTtat 06yyeHus .
meponpuaTuii
3a4eT
3.3 |OKO01 NaeHTndMKauma UccnepoBaTb Texkyuuii KOHTPOJIb:
OK 02 HeopraHU4Yecknx KauyecTBeHHble peakLumu 1. NMpakTnko-
OK 04 BeLLecTs HeopraHuyeckux Beliects |OPUEHTUPOBAHHDBIE 33/,aHUA
Mo COCTaBAEHUIO
XMMMUYECKUX PeaKLunil ¢
y4acTMem HeopraHMYecKmx
BELLECTB, UCMOIb3YEMbIX
ANA UX naeHTuduKaumm.
2.1abopaTopHas pabora:
“NpeHTndUKaums
HeopraHuyeckmx sewects”
IIpomexyTouHasi
aTTecTanms:
HuddepennmpoBaHHbIN
3a4eT
4 Paspen 4. CtpoeHne n (UccnepoBatb ctpoeHue ' |KoHTponbHas pabota
CBOIACTBA CBOIACTBA OpraHMyecknx |«CTpoeHue n cBOICTBA
OpraHU4YecKux BeL,ecTs OpraHU4YeCcKUX BeLLecTB»
BelecTs
4.1 |OK01 Knaccnoukaums, Knaccuoumumposatb Texkymui KOHTPOJIb:
CTpoeHue u opraHuyeckue Belecrsa B |1- 33A4aHNA Ha cocTaBneHne
HOMEHKNaTypa COOTBETCTBUU C UX Ha3BaHW OpraHU4YeckmX

OopraHn4yecKkux seLliects

CTpoeHuem

coeMHEeHn no
TPMBMANIbHOW NN
MeXAyHapoaHOM
cucTeEMaTMYECKOM
HOMEHKNaType.

2. 3a4aHuMA Ha cocTaBneHue
NONHbIX U COKPALLEHHbIX
CTPYKTYPHbIX popmyn
OpraHNYeCKnx BELLECTB
OTAENbHbIX KNACCOB.

3. 3agaum Ha onpeaeneHue
npocrenwien popmynbl
OpraHU4YecKo MoneKkynbl,
NCXOAA U3 3/IEMEHTHOrO
cocTaBa (B %)

IIpome:xxyTounas
arrecraums:

32




OK

Mogaynb/Pasaen/Tema

Pe3ynbTat 06yyeHusn

Tunbl OLEeHOUYHbIX
MeponpuUATUi

HuddepennmpoBaHHbIi
3a4er

4.2

OK 01
OK 02
OK 04

CsoiicTBa
OpraHMYecKunx
COeaAUNHEHUI_

YcTaHaBAMBaTb
3aBMCMMOCTb PU3MKO-
XUMUYECKUX CBONCTB
OpraHUYyecKux BeLecTs oT
CTPOEHMA MOJIEKYN

Texkymuii KOHTPOJIb:
1. 3apaHunA Ha cocTaBneHune

YPaBHEHWUI XUMUNYECKNX
peaKkunit c y4actmem
OpPraHUYeCcKMX BeL,ecTB Ha
OCHOBAHMM UX COCTaBa U
CTPOEHMUA.

2. 3a4aHuMA Ha cocTasneHune
YPaBHEHWUI XMMNYECKUX
peaKkuni, NANIOCTPUPYHOLLNX
XMMUYECKNE CBOMNCTBA C
Y4ETOM MEXaHU3MOB
NPOTEKaHMA OaHHbIX
peakuMin N reHeTUYeCcKom
CBA3W OpraHUYECKnX
BELLLeCTB Pa3HbIX KNaccos.
3. PacueTHble 3agaun no
YPaBHEHUAM peaKunii c
y4acTUeM OpraHMYecKmnx
BELLEeCTB.

4. NabopaTopHas paboTa
“MpeBpaleHunn
OpraHNYeCKUX BELLECTB NpU
HarpesaHun"

IIpomexyTouHas

aTrecTanms:
JuddepenunpoBaHHbIN
3a4er

4.3

OK 01
OK 02
OK 04

NaeHTudmKauma
OpraHn4Yyeckux
BeL,ecTB, UX 3HaYeHne
N NPUMEHEHME B
6bITOBOW U
NPOM3BOACTBEHHOM
neaTenbHoCTH
yesioBeKa

MccnepoBatb
KayeCcTBEHHbIe peaKLunm
OpraHNYecKnx coeanMHEHUN
OTAEeNbHbIX KNaccos

Tekymuii KOHTPOJIb:
1.MpaKTnKo-

OPUEHTMPOBaHHbIE 3a4aHNA
Mo COCTaBNEHUIO
XMMWYECKNX PeaKkLmii ¢
y4YacCTUEM OpraHUYecKmnx
BELLecTs, B T.Y.
NCMNONb3yeMbIX A5 UX
naeHTMdMKaLmm B 6bITy U
NPOMbILLNEHHOCTH.
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Tunbl OLLEHOYHbIX
Ne OK Mogaynb/Pa3aen/Tema Pe3ynbTtat 06yyeHus .
meponpuaTuii
2.NabopaTopHan paboTa:
“UpeHTndunkauma
OpraHNYeCKNX coeaUHEeHUN
OTAe/IbHbIX KiaccoB”
IIpome:xyTouHast
arrecraums:
HuddeperunpoBanHbIi
3a4eT
5 Paspen 5. XapakTtepusoBatb
KuHeTuueckue u B/IMSIHUE PA3/INYHBIX
TepmoguHamuuyeckue |PpakTopoB Ha paBHOBecue
3aKOHOMEPHOCTHU M CKOPOCTb XMMMUYECKUX
npoTeKaHuA peakuuii
XUMMUUYECKUX PeaKLui
5 [OKO01 CKOpOCTb XMMMYECKUX |XapaKTepu3oBaTb BAnAHUE | TeKymmi KOHTPOJIb:
OK 02 peaKkuuin. Xumuyeckoe |KOHLEHTpaLum MpakTnko-
paBHoOBecue pearvpyrowmx sewlects u  |OPMEHTUPOBAHHbIE
TeMnepaTypbl Ha CKopocTb |TEOPETUYECKME 3a/,aHNA Ha
XMMUYECKUX PeAKLNA aHanu3 GakTopos,
XapakTepusosaTb BanAHKe [BANAOWNX HA USMEHEHNE
N3MEHEHMA KOHLEHTPaLmK [CKOPOCTM XMMUYECKON
BeLLLEeCTB, peakLymm cpespl v |PEakLMK. NpakTuko-
TemnepaTypbl Ha OPUWEHTMPOBAHHbIE 33JaHNA
cMeLLeHne xummnyeckoro  |Ha NPUMEHEHWE NpUHLMNA
paBHoBeCus Jle-Watenbe ana
HaXOXAEeHWA HanpasaeHUA
CMeLLEeHMA paBHOBECUA
XUMUYECKON peaKkLmm n
aHann3 GakTopos,
BAUAOLWMX Ha CMELLEeHNE
XMMMWYECKOro paBHOBECHUA
IIpome:xyTouHast
arrecraums:
JuddepeHnnpoBaHHbIT
3auer
6 UccnepoBatb UCTUHHbDIE
Pa3pgen 6. Pactsopbl pacTBopbI € 3a4aHHbIMU
XapaKTepUcTMKamm
6.1 |OK01 MNMoHATMe o pacTBopax |PasnnyaTb UCTUHHbIE Texkyuuii KOHTPOJIb:
OK 02 pacTBOpPbI 1. 3apaum Ha
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TuUnbl OLLEHOYHbIX

Ne OK Mogaynb/Pa3aen/Tema Pe3ynbTtat 06yyeHus .
MeponpuUaTUin

NPUroToBAEHWE PacTBOPOB.
2. MpaKTuKko-
OpPMEHTUPOBaHHbIE
pacyeTHble 3a4aHNA HA
AMCNepCcHble CUCTEMDI,
ncnosb3yemble B 6bITOBOM U
NpPoOn3BOACTBEHHOM
AEeATeNbHOCTM YeNoBeKa

6.2 [OKO01 UccneposaHue ceoiicTts [MccnepoBaTtb GU3NKO- NabopaTopHana paboTa

OK 04 pacTBopoB XMMUYECKME CBOMCTBA “MpurotosneHne
WCTUHHbIX PAacTBOPOB pacTtBopos”

IIpomexyTouHas
aTTecTanmsi:
HuddepennmpoBaHHbIN
3a4eT

Il | NpodeccmoHanbHO-OpUEHTUPOBAHHOE coaeprKaHUue (coaeprKaHne NPUKNAZHOrO

mopayns)

7 Paspen 7. OueHuBaTb nocneacTsua |3awmra Kenca (c yuetom
Xummsa B 6biTy 1 6biTOBOM U 6yaywei
NPOU3BOACTBEHHOM NpPou3BOACTBEHHOMN npo¢eccMoHanbHOM
AeATeNbHOCTU AEATe/IbHOCTU YeioBeKa C|AeATe/IbHOCTH)
yenoBekKa No3MLMIA 3KONIOTMUECKOMN

6e3onacHocTH
OK 01 Xnmua B 6bITy U OueHunsaTtb nocneactsma | Tekyluil KOHTPOJIb:
OK 02 NPOV3BOACTBEHHOW 6bITOBOVA 1 Kewc (c yuetom byayuien
OK 04 [eATeNIbHOCTU Ye/I0BEeKa |MPOU3BOACTBEHHOM npogeccroHanbHoM
OK 07 [eATeNIbHOCTM YenoBeKa ¢ |AEATENBHOCTH)

NO3ULMI 3KONOTUYECKOM
6e3onacHocTH

Bo3MorKHble TeMbl KEMCOB:
1. NoTtenneHue KAMMmaTa n
BbICBODOOXKAEHME ra30BbIX
rMapaTos CO AHA OKeaHa.
2. byaywue matepuansl ana
aBMa-, MaLlNHO- n
npubopocTpoeHus.

3. HoBble maTepuansl AnAa
CO/IHEYHbIX BaTapeir.

4. JlekapcTBa Ha OCHoBe
pacTUTE/NIbHbIX NPEnapaTos

IIpome:xyTouHast
aTTecTanms:
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OK

Mogaynb/Pasaen/Tema

Pe3ynbTat 06yyeHusn

Tunbl OLEeHOUYHbIX
MeponpuUATUi

HuddepennmpoBaHHbIi
3a4er
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