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1. OBLIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIbBHOU JUCHUIIJIMHDbI

1.1. MecTro0 JAUCUMIUIMHBI B  CTPYKTYpPe OCHOBHOHl  mNpo(ecCHOHAIBLHOM
o0pa3oBaTeJIbHOM MPOrPaMMbI

Oo6meo6pazoBarenbHas guciuuinHa COO.01.07 «Xumusy» sBiasieTcs: 00s3aTeIbHON 4acThIO
o011eo0pa3oBaTeapHOrO KKIIA 00pa3oBaTensHOM mporpaMmel B cootBeTcTBrE ¢ @I'OC CIIO no
criennanbHOCTH 44.02.04 CrieruanbHOE JOIIKOJIEHOE 00pa30BaHKe

1.2. lleau 1 nJIaHUpyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI :
1.2.1. Heap u 33294 JUCHUILINHDBI

Ilens — dopmHpoBaHHE Yy CTYIEHTOB XHMHYECKOH COCTaBIIAIOLICH €CTeCTBEHHOHAYYHOMH
KapTUHBI MUpa KaK OCHOBBI MPUHATHUS PELICHUM B KU3HEHHBIX U IPOU3BOACTBEHHBIX CUTYaIUsX,
OTBETCTBEHHOTO IOBE/ICHUS B IPUPOJIHON Cpejie.

3ana4yu TUCUUIUIMHBIL

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKaHHsI XUMHUYECKUX MPOLIECCOB U
ABJICHUM B OKpYXalolled cpene, UEJIOCTHOW HAay4yHOM KApTUHBI MHpA, B3aUMOCBA3U H
B3aMMO3aBUCHUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHHS MPOBOJUTH pacueTbl IO XHUMHUYECKUM (opMysiaM M ypaBHEHUSIM
XUMHUYECKMX  peaklui, IUIaHUpOBaTb M  HMHTEPIPETUPOBATh  PE3YyNbTaThl  XUMHUYECKUX
HKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM IMPOBEIECHUS XMMUYECKUX SKCIIEPUMEHTAIBHBIX UCCIEIOBAaHUMN C
coOnrofeHreM ImpaBwil Oe3omacHoro oOpameHuss ¢ BeulectBamu U 1HoaGopaTopHbIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS aHAJIU3UPOBAThH, OLIEHUBATh, IPOBEPATH HA JOCTOBEPHOCTh U 0000IIAThH
UHPOPMALIMIO XUMUYECKOTO XapaKTepa U3 Pa3IMUHbIX HCTOUHUKOB;

5) cdopmupoBaTh YMEHHUS TPOTHO3UPOBATH IOCIEACTBUS CBOEH JIEATENBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX ITPOLIECCOB;

6) copmupoBaTh MOHUMAaHUE 3HAYMMOCTU JOCTHKEHUN XMMHUECKON HAayKU U TEXHOJIOTUI
JUIS Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.

1.2.2. Tlnanupyemble pe3yJbTaThl OCBOeHHUSI 0011e00pa30BaTeJbHON AUCHMILIUHBI B
coorBercTBUHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Ocoboe 3HaueHue qUCUUIUIMHA UMeeT npH popmupoBanuu u pazsutuu OK 01, OK 02, OK
04, OK 07, IIK 2.1.



Tabnuua 1 — [Inanupyemble pe3ynbTaTbl OCBOCHUS 00111€00pa30BaTeIbHON JTUCIUTIIUHBI

Kon u IInanupyemMsbie pe3yJbTaTbl 0CBOCHHS QM CIUIIIHHBI
HanMeHOBaHHe
¢hopmupyembIx Oo0mme JucuuninHapHble
KOMIIeTeHIN
OK 01. BeiOupats | B yacTu Tpy10BOro BOCIIMTAHHS - BIAACTb CUCTEMOM XWUMHYECKMX 3HAHUH, KOTOpas  BKIIOYAeT:

CIOCOOBI peIICHUS
3a1aq
po¢eCCHOHAIBHO
U JIeITeNbHOCTHU
NPUMEHUTEIBHO K
Ppa3IM4YHBIM
KOHTEKCTaM

- TOTOBHOCTh K TpPYJy, OCO3HAHHE IIEHHOCTH
MacTepCcTBa, TPYyIoJItooue;

- TOTOBHOCTb K AaKTHBHOH J€ITEJILHOCTHU
TEXHOJIOTHYECKOM nu COIMAJILHOM
HAIpPAaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATH,
[JIJAHUPOBATh M CaMOCTOATENbHO BBINIOJHATD

TaKY0 ACATCIIbHOCTD,

- UHTEpEeC K pa3InYHbIM chepam
npodeccCuoHambHON AESITETbHOCTH,
OBiajeHHe YHHBEPCAJBHBIMH Y4eOHBIMH

MO3HABATEJIbHBIMH JCHCTBUIAMU:

a) 0a30BbIe JJOTHYECKHE IeiiCTBHS:

- CaMOCTOSATEILHO (dhopMyIMpoBaTh u
aKTyaJIu3UpOBaTh MPOOJIEMy, paccMaTpUBaTh €
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYHICCTBCHHBIﬁ HpI/I3HaK NIn
OCHOBAHUA IJIdA CpaBHeHI/IH, Knaccn(bnxaunn 58
0000111eHMS;

- ONpenensaTh eI IeATeIBHOCTH, 3a/l1aBaTh
napaMeTpH 58 KpI/ITepI/II/I UX JOCTHUKCHUA,

- BBISABJIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUUS B
paccMaTpUBaeMBbIX SIBJICHHSIX;

- BHOCHTh KOPPEKTHUBBI B JEATEIHHOCTb,
OIICHUBATh COOTBETCTBHUE PE3YNHTATOB IEIISM,
OIICHUBAThH PUCKH MOCIICJICTBUN JACATEIHHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU
pEIIeHNH KU3HEHHBIX MPoOIeM

0) 0a3oBbIe HCCIeA0BaTEIbCKHE TeHCTBUS:

- BJIAJIETh HaBBIKAMH y4eOHO-

OCHOBOIOJIATAIONINE MOHATUS (XUMHUYECKUN 3JIEMEHT, aTOM, DJIEKTPOHHAS
oboJiouka aroma, s-, p-, 0-3JIeKTpOHHBIC OPOUTAIM AaTOMOB, HOH, MOJICKYIIa,
BaJICHTHOCTh, JJEKTPOOTPHUIATENFHOCTb, CTENEHb OKHCIEHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIpHAs Macca, MOJSIPHBIM OOBEM, YIJIEPOAHBIN CKEJeT,
GbyHKIIMOHAIbHAS TPYyMNa, paguKal, U30MEepHs, U30MEPbI, TOMOJIOTMYECKUN
psiA, TOMOJIOTH, YIJI€BOJOPO/AbI, KUCIOPO/I- U a30TCOAEPKALUE COEIUHEHUS,
OMoNOrMYecKky akTUBHBIE BellecTBa (yIJIEBOJBI, >KUPBI, OEJIKH), MOHOMED,
MOJIMMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJSIPHBIE  COCIMHEHHS,
KPUCTAJIJIMYECKAsT PELIETKA, TUIBl XUMHUYECKUX pPEaAKIHi (OKHCIUTEIbHO-
BOCCTaHOBHUTEIIbHBIC, IK30- U YHJIOTEPMHUYECKHE, PEaKIINA HOHHOTO 0OMEHa),
pacTBOp, IEKTPOJIUTHI, HEITEKTPOIUTHI, IIEKTPOIUTHYECKAs TUCCOLMALUS,
OKHCITUTEIh, BOCCTAHOBUTEIh, CKOPOCTh XUMHUYECKOW PEAKITHH, XUMHUECKOE
paBHOBECHE), TEOPUH U 3aKOHBl (TEOpPHs XUMHUYECKOTO CTPOEHUS
opranuueckux BemectB A.M. ByriepoBa, Teopusi 3JIEKTPOIMTUYECKOM
Jccolnuanuy, nepuonudeckuit 3akon J.1. MenneneeBa, 3akoH COXpaHEHHs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH S3bIK XUMUH, (PAKTOIOTHIECKHE
CBEJIEHUS O CBOMCTBAxX, COCTaBe, MOJYYEHUH U OE30MaCHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPTraHWYECKHMX W OpraHMYeCKUX BEHIECTB B OBITYy U
MPAaKTUYECKOH IeATEIIbHOCTH YEIOBEKa;

- YMETh BBIABISATH XapaKTepHbIE TNPHU3HAKH M B3aUMOCBS3b HM3yYCHHBIX
MOHATHUH, IPUMEHATh COOTBETCTBYIOILINE MOHATHS MPU OMUCAHUU CTPOCHHUS
U CBOWCTB HEOPTaHUYECKUX M OPTaHMYECKUX BEIIECTB M WX NPEBPAIICHHIA;

BBISIBIIATH ~ B3aUMOCBSA3b ~ XMMHMYECKMX 3HAaHUM C  TOHATUAMH U
MNpEaACTAaBICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX ITPEAMCETOB,

- yMeTh HCHOJIb30BaTh HAMMEHOBAHUS XMMHYECKUX  COEAMHEHUI
MEXKIYHApOAHOTO COI03a TEOPETHYECKOM U MPUKIATHON XUMHUH U

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




HCCIIEN0BATEIbCKOU u MIPOEKTHOMN
NesITeIbHOCTH, HaBbIKAMU  pa3peleHUs
pooem;

- BBISIBJIATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U U
AKTYaJIMU3NUPOBATH 3aaavy, BBIABUT'AaTh

TUIOTE3y €€ PEIICHUs, HaXOOUTh apryMEHTBI
JUIs  J1OKa3aTeslbCTBA CBOUX YTBEPXKACHUH,
3aJ1aBaTh IapaMeTpbl U KPUTEPUU PELICHHUS;

- aHaNM3MUpOBaTh IOJYYEHHbIE B  XOJ€
pelleHnsl 3aJaud  pe3yJbTaTbhl, KPUTHYECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
IIPOTHO3UPOBaTh ~ HM3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- YMETh IIEPEHOCUTH 3HaHUsA B
[IO3HABATENIbHYI0 U MPAKTUYECKYI0 00J1acTu
KU3HEIEATEIBHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIABUTAaThb HOBBIC naeu, HpennaraTb
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
-  COOCOOHOCTP WX  HCIIOJIB30BAaHUA B

MMO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

YIJIEKUCIBIN a3, aMMMAK, TalleHasl U3BECTh, HETralleHasi U3BECTh, ITUThEeBast
coja U JpYyrux), COCTaBIATh (POPMYJbl HEOPraHMYECKHMX U OpPraHMYECKUX
BEIIECTB, YPAaBHCHHS XHMUYECKHX pEaKIHid, OOBACHATH HUX CMBICI;
IIOATBEP)K1aTh XapaKTEepHBIE XUMHUYECKHE CBOMCTBa BEIICCTB
COOTBETCTBYIOILMMHU 3KCHEPUMEHTAMHU U 3allUCAMU YPAaBHEHUN XHMHUYECKUX
peaKIuii;

- YMETb YCTaHaBJIMBaTh INPUHAIJIECKHOCTh M3YYEHHBIX HEOPraHWYECKUX U
OpPraHMYECKUX BEILECTB K ONPEACICHHBIM KJlacCaM U IpyIIaM COECIUHEHUH,
XapaKTepu30BaTh WX COCTAB M Ba)KHEWIIWE CBOMCTBA; ONPEIENATH BHJIbI
XMMUYECKHUX CBs3€eH (KOBaJeHTHAas, MOHHAs, MeTaJUIMYecKas, BOJOPOIHAs),
TUIIBI KPUCTAUTMYECKUX PEIIETOK BEIIECTB; KIacCu(hUIUPOBATh XUMHUECKHE
peaxkuuu;

- chopMHUpOBaTh MPEACTABICHHS: O MaTepHaIbHOM EIWHCTBE MHDA,
3aKOHOMEPHOCTSX U NI03HABAEMOCTH SIBJIIEHUI NPUPOJBL; O MECTE U 3HAYCHUU
XUMHA B CHCTEME ECTeCTBEHHBIX HAayK M €€ pOoJii B OOECIeYeHHH
YCTOMUYMBOTO pa3BUTHS YEJIOBEUYECTBA: B PEIIEHUH MPOOJIEM IKOJIOTHYECKO,
DHEPTreTUYECKOW W THUIIEBOM 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI,
CO3/IaHUM HOBBIX MaTe€pHUaIOB, HOBBIX UCTOYHHUKOB SHEPIHH, B 00ECIIEUeHUN
paIMoHaIbHOIO MPUPOAONOIL30BaHusA, B (DOPMUPOBAHUM MHUPOBO33PEHUS U
oOmiell KylIbTypbl 4eJIOBEKa, a TakXKe HKOJOTHYECKH OOOCHOBAHHOIO
OTHOUIEHMSI K CBOEMY 3/10POBbIO U MIPUPOJHOM CpEIE;

- BJAJEThb CHCTEMOH XMMMUYECKHX 3HAaHUH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAlONIME TOHATUS  (IOMOJIHUTENBHO K CHUCTEME MOHSITHH
0a30BOro ypoBHs) - H30TOIBI, OCHOBHOE U BO30YX/IEHHOE COCTOSIHME aTOMa,
ruOpuIu3aIys aTOMHBIX opOuTanel, xumudeckas cBsisb ("c" u "n", KpaTHbIE
CBSA3M), MOJSIpHAs KOHUEHTpalus, CTPYKTypHas Qopmyia, H30MepHs
(cTpykTypHasi, reomeTpudeckas (LMC-TpaHC-U30MEpHsI), TUIIBI XUMHUYECKUX
peakiuii (roMo- U TeTeporeHHble, 0OpaTUMble U HEOOpaTUMBIE), PACTBOPHI

(MCTUHHBIE,  JMCIEPCHBIE  CHUCTEMBI), KPHCTANIOTHAPAThI,  CTENEHb
JUCCOLMAIlNKU, DJIEKTPOJIN3, KPEKUHT, PU(OPMUHT);TEOPHUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PDEHUYECKUE 3HAHUA, JIeKAllUe B OCHOBE
NOHUMaHMs TNPUYUHHOCTM M  CHCTEMHOCTH XUMHUYECKUX  SIBJICHHH,

COBpPEMEHHBbIE TPEACTABJICHHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM,
MOJIEKYJISIPHOM M HaJgMOJIEKYJISIDHOM  YPOBHSX; NPEJICTABICHUS O




MEXaHU3MaX XMMHUYECKUX pPEaKLMH, TEPMOAMHAMUYECKUX U KMHETUYECKUX
3aKOHOMEPHOCTAX UX IPOTEKaHUs, 0 XUMHUECKOM PaBHOBECHH, JUCIIEPCHBIX
cucreMax, (paKTOJIOTHYECKHE CBEIEHHUS O CBOMCTBAX, COCTAaBe, MOIYYECHUHU U
0€30I1aCHOM HCIOJIb30BAHUN BAKHEHIINX HEOPraHMYECKUX M OpPraHMYECKUX
BEIIECTB B OBITY ¥ MPAKTUYECKOH JEATEIHHOCTH YeJIOBEKa; OOIINX HAYYHBIX
IPUHIUIIAX XUMUYECKOT0 NMPOU3BOACTBA (HA IPUMEpPE ITPOU3BOICTBA CEPHON
KHCJIOTHI, aMMHaKa, METaHOJIa, IepepaboTKu HeTH);

- YMEeTh NPOBOAMTH PACUYEThl MO XMMHUYECKMM (opMyjaM U YpPaBHEHUSIM
XUMHYECKHX PEAKIHUH C HUCIOIb30BaHUEM (PH3UUECKUX BEIUYMH (MAacChl,
o0beMa Ta30oB, KOJIMYECTBA BEIECTBA), XapaKTEPHU3YIOLIMX BEILECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacueTbl M0 HAXOXKICHUI XHMHUYECKOU
dopMynbl BelecTBa; pacdyeTbl Macchl (00beMa, KOJIMYECTBA BEIECTBA)
IIPOJYKTA peakliu, €CIM OJHO U3 UCXOJHBIX BEUIECTB JIaHO B BUJIE PACTBOpA
C ONpeAeTeHHON MaccoBOM J0iel pacTBOPEHHOro BEIIEeCTBA WIM JAHO B
n30bITKE (MMEET IPUMECH); pacu€Thl MaCCOBOM MM O0OBEMHOMN JT0JIM BBIXOAA
IPOAYKTa PEAaKIMU; pacueThl TEIUIoBOro »¢dexra peakuui, 0OBEMHBIX
OTHOIIICHUM T'a30B;

- YMEThb BBIABIIATH XapaKTEpHbIE NPU3HAKW M B3aWMOCBS3b H3YYEHHBIX
MOHSTHUH, IPUMEHITh COOTBETCTBYIOLME MOHITHUS IPU OMUCAHUM CTPOCHMUS
U CBOMCTB HEOPraHMYECKHUX M OPraHMYECKHMX BEILECTB M UX IPEBPALICHMI;
BBISBJISITH ~ B3aMMOCBA3b ~ XMMHYECKMX 3HAaHMUW C  TOHATUSAMU U
NpeCTaBICHUAMH JAPYTUX NPEAMETOB JUIsl 00Jiee OCO3HAaHHOTO OHUMAaHMS U
OOBSICHEHUS CYIIHOCTH MAaTepUalbHOIO €IWHCTBA MHpPA; HCIIOJIb30BAThH
CHUCTEMHbIE XHMHUYECKHE 3HAHMA Ui OOBSICHEHHS M IPOTHO3HPOBAHUS
SBJICHUH, UMEIOIINX €CTECTBEHHOHAYUHYIO IIPUPOLY;

- YMETh MHCHOJIb30BaThb HAUMEHOBAHHUA  XHMHUYECKUX  COCOUHEHMH
MEXKJIYHApOAHOTO COI03a TEOPETHYECKOM W MPUKIATHOM XUMHH U
TPUBUAIBHBIE HAa3BaHUs BEILIECTB, OTHOCSIIMXCS K M3YYEHHBIM KJlaccam
OpraHUYECKUX U HEOPraHMYECKUX COEAMHEHUH; HCIOIb30BaTh XUMHUYECKYIO
CUMBOJMKY JUIi COCTaBJeHHA (OpMyn HEOpPraHMYECKHUX  BEILECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX )
dopMynT OpraHMYECKHMX BEIIECTB; COCTAaBJIATh YPaBHEHHUS XHUMHYECKHX
pEeaKkUMi U PACKPBIBaTh UX CYLUIHOCTb: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii MOCPEICTBOM COCTABJICHHUS JIEKTPOHHOro OaliaHca 3TUX peakIuii;




peakiuii HOHHOTO OOMEHa IyTeM COCTAaBJICHHUS MX IOJIHBIX U COKpAIlEHHBIX
MOHHBIX YPaBHEHUM; peaKlnil TUAPOIN3a, PEAKIUMA

KOMILIEKCOOOpa3oBaHusi (Ha TpuUMepe TUAPOKCOKOMIUICKCOB IIMHKA U
ATIOMHUHUS); MOATBEPKIATh XapaKTepHble XHUMHUYECKHE CBOWMCTBA BEIIECTB
COOTBETCTBYIOILMMHU 3KCHEPUMEHTAMHU U 3allUCAMU YPAaBHEHUN XHMHUYECKUX
peaKIuii;

- YMeTh KJacCU(pUIMpPOBaTh HEOPTaHMUYECKUE W OPTraHUYECKHE BEIIECTBA U
XUMHUYECKHUE PEAKIMH, CAMOCTOSTEIbHO BBIOUPATh OCHOBAHHUS M KPUTEPHUH
JUIsl Kiaccu(UKalMKM U3y4aeMblX XMMUYECKHMX OOBEKTOB; XapaKTepU30BaTh
COCTaB M Ba)KHEUIIME CBOMCTBA BEILIECTB, IPUHAJJICKAIINUX K ONPEACIICHHBIM
KJlaccaM U rpylnmnam COeIMHEHHUH (IIPOCThIe BELIECTBA, OKCU/IbI, THIPOKCH/IBI,
COJIM; YTJIEBOJIOPOABI, MNPOCTbIE 3(UPBI, CHUPTHI, (PEHOJBI, AIbICTHBbI,
KETOHBI, KApOOHOBBIE KHUCIIOTHI, CIIOKHBIC d(DUPBI, KHUPHI, YTIEBOABI, aMHUHBI,
AMUHOKUCIIOTHI, ONTKH); IPUMEHSTh 3HAHUS O COCTaBEe M CBOWCTBAX BEIIECTB
JUISt AKCIIEPUMEHTAIbHON IIPOBEPKHU TUIOTE3 OTHOCHUTEJILHO
3aKOHOMEPHOCTEW NPOTEKAaHUS XUMHUYECKHX PEaKUUHd U IPOTHO3UPOBAHMUS
BO3MOKHOCTEHN UX OCYILECTBIICHHUS;

- YMETh MOATBEP)KIaTh HA KOHKPETHBIX IPHUMEpax XapakTep 3aBUCUMOCTU
PEaKIMOHHON CIIOCOOHOCTH OpPraHMYECKUX COEIMHEHUN OT KPAaTHOCTH U
TUIa KOBaJIeHTHOU cBs3M (""" u "), B3aMMHOTO BJIMSIHUS aTOMOB M TPYII
aTOMOB B MOJIEKYJax; a TakkKe OT OCOOCHHOCTEH peaju3alMy pa3indHbIX
MEXaHU3MOB MPOTEKaHUs peaKLnii;

- YMETb XapaKTepHU30BaTh HJIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM M
BO30Y)XKJICHHOM COCTOSIHUM) M HMOHOB XHMHYECKHX DJIeMeHTOB 1 - 4
nepuonoB Ilepuoanueckoit cucremsl .M. MenneneeBa M uX BaJEHTHBIE
BO3MOXKHOCTH, HcIoyb3ys mouatusa "s", "p", "d-anekrponnsie" opOurtanmu,
HHEPreTUYECKUe YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHMs CBOWCTB
XUMHUYECKHX AJIEMEHTOB M O0pa3yeMbIX MMHU COEIMHEHUI MO IepuojaM U
rpyInmamM;

OK 02.
Hcnonb3oBaTh
COBPEMCHHBIC
CpelcTBa MOUCKa,
aHanM3a u

B 00/1acTH HEHHOCTH HAYYHOI'O ITO3HAHMSA:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHN,
COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW M OOILIECTBEHHOW MPaKTHKH,
OCHOBAHHOTO Ha  JMasore KYJIBTYP,

- yMeTh IUIAHUPOBATh W  BBINONHATH XUMHUYECKHH  OKCIEPUMEHT
(mpeBpallleHuss OpPraHMYECKUX BEUIECTB MPU HArpPEBaHUM, I[OIYYEHUE
ATUJICHA U M3YYEHUE €r0 CBOMCTB, KaUECTBEHHBIC PEAKI[MW HA aJIbJICTUIbI,
Kpaxmall, YKCYCHYIO KHCJIOTYy;, JIeHarypauus O€IKOB TpHU HarpeBaHUH,
IIBETHBIC pEAaKIMU OEIKOB, TMPOBOJAWTh PEAKIMK HOHHOTO OOMEHa,




MHTEpIpEeTauu
nHpopManuu u
nH(pOPMALOHHBIE
TEXHOJIOTUU JIJIs
BBITIOJIHEHUS
3aza4
npoeCCUOHATBLHO
¥ 1esITeNbHOCTHU

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa
B [IOJIMKYJIbTYPHOM MHDE;

- COBEPIIEHCTBOBAHNUE SI3BIKOBOM U
YUTATEIbCKOM  KYJIBTYpPhl Kak  CpeacTBa
B38,I/IMO[[GfICTBPI51 MCKAY JIIOJAbMU U ITO3HAHUA
MHUpA;

- OCO3HaHUE LIECHHOCTHU Hay4HOU
JESATEIIBHOCTH, T'OTOBHOCTH  OCYLIECTBIISATH
IIPOECKTHYIO U HCCIIE0BATEIIBCKYIO

JeSITeIbHOCTh MHIUBUAYATbHO U B TPYIIIIE;
OBiajeHne YHHMBepPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMUAEHCTBUSIMMU:

B) pa6ora ¢ undopmanmeii:

- BJIaJICTh HAaBBIKAMH MOJY4YeHUsS HHGOpMAIIUU
u3 HUCTOYHHUKOB pasHbIX THUTIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJIATH  IOMCK,
aHaJIW3, CUCTEMaTHU3alMi0 W HHTEPIPETALUIO
nH(pOpMalIUK PA3NUYHBIX BUAOB U  (GopM
MIpe/ICTaBJICHMUS;

- CO3/1aBaTh TEKCTHI B PA3NUYHBIX (hopMaTax c
YYETOM Ha3Ha4YeHHs HWH()OpMAIH U IEIEeBOM
ayTUTOPUH, BBIOMpAs ONTUMAIBHYIO (opMy
MIPE/ICTaBICHUS U BU3YyalIU3aliy;

- OIIGHUBATh JIOCTOBEPHOCTh, JETUTUMHOCTb
nHpOpMAIINY, €€ COOTBETCTBHE MPABOBBIM H
MOpPaJIbHO-ITHYECKUM HOpMaM;

- WUCTIOJNB30BaTh CPENCTBA WH(POPMAIIMOHHBIX
U KOMMYHHKAIIMOHHBIX  TEXHOJOTUH B
pEIIeHNH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
U OpraHU3aIlMOHHBIX 3a/a4 C COOJIIOJICHHEM
TpeboBaHui SPTOHOMUKH, TEXHHUKHU
0e30I1acHOCTH, TUTHUCHEIL,
pecypcocOepexeHusi, MPaBOBbIX M STUYECKUX
HOPM, HOPM HH(OPMAITMOHHON 0€30aCHOCTH;

OTIPEICIIATh CPEy BOJIHBIX PACTBOPOB, KAUECTBEHHBIC pEaKIUU Ha Cynb(har-,
KapOoHaT- M  XJIOPUI-aHHOHBI, HAa KaTHOH aMMOHHS;  peuaTh
JKCIIEpUMEHTANIbHbIE 3adaud mno Temam "Metamisl" u "Hemeramisl") B
COOTBETCTBUHU C TpaBUJIaMU TEXHUKH O€30IaCHOCTU MpU OOpalleHUH C
BEIIECTBAMH U JIA0OPATOPHBIM O0OPYIOBAaHUEM; MPEACTABISATh PE3YIbTAThI
XUMHUYECKOI0 SKCIIEpUMEHTa B (hopMe 3aMncy ypaBHEHUN COOTBETCTBYIOIINUX
peakiuii 1 GopMYITHPOBATH BBIBOJBI HA OCHOBE 3THX PE3Yy/IhTATOB;

- yMeTh aHAJIM3UPOBATh XUMHUYECKYI0 HMH(OpPMAILHIO, MOIy4aeMyl U3
pPa3HBIX HCTOYHUKOB (CpPeICTB MaccoBoW WH(opmaiuu, cetb MHTepHET u

Apyrue);

- BJIaACTb OCHOBHBIMHU MCTOJAMH HAYYHOT'O II03HAHHMA BCHICCTB H
XUMHUYECKUX  SIBICHUH  (HaOMIoJeHHe,  WU3MEpPEHUe,  OKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETh MPOBOJUTH PacyeThl MO XUMHUYECKUM (OpMYyIaM U ypaBHEHUSIM
XUMHWYCCKUX peaKHI/Iﬁ C HUCITOJIB30BAHUECM (1)I/I3I/I‘-ICCKI/IX BCJIMYHH,

XapaKTepU3YIOIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE yCJIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOJIb30BAThH
CHUCTEMHbIE XMMUYECKHE 3HAHMs JUIs MPHUHATUS pEIIeHUl B KOHKPETHBIX
JKU3HCHHBIX CUTYyalludaX, CBA3aHHBIX C BEICCTBAMU U UX IIPUMCHCHUCM,

- YMETb CaMOCTOSITEIbHO IUIAHUPOBATb U MPOBOJUTH XUMHUYECKUH
SKCIICPUMCHT (HOHy‘ICHI/IC U HU3Y4YCHHC CBOMCTB HCOPraHN4YCCKUX U
OpPraHMYECKHX BEIECTB, KAUECTBEHHBIE PEaKIIUH YTIEBOJOPOIOB PA3INYHBIX
KJIaCCOB M KHCIOPOJCOAEPKAIINX OPraHMYECKHX BEIIECTB, pEIIeHHE
HKCHEPUMEHTANbHBIX 33/a4 [0 paclo3HAaBAaHUIO HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB) ¢ COOIIOCHHEM MpaBui 0€30MacHOT0 OOpaleHHs C
BEIIECTBAMH U J1a0OpaTOpHBIM OOOpYyAOBaHUEM, (OPMYJIHMPOBATH LEIU

UCCIIEIOBAHMsI, TPEJOCTaBISATh B  pPA3NIUYHOW  (opMmMe  pe3ylbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTB;
- YMeThb  OCYIIECTBISATh  LIEJCHANpPABICHHbII TMOUCK  XHUMHYECKOU

uH(pOpMallMd B pa3NUYHBIX HCTOYHUKAX (HaydyHas W YydyeOHO-HaydHas
JuTepaTypa, CpeicTBa MaccoBOM MH(popMaiuu, ceTh VIHTepHET u Apyrue),
KPUTHYECKH aHaJIN3UPOBaTh XMMHUYECKYI0 WH(pOpMaInio, mepepadaThiBaTh
€€ M MCTOJIb30BaTh B COOTBETCTBHH C ITOCTABJICHHON yueOHOM 3a1a4eii;

- BJIAJIETh CHUCTEMOM 3HAHUM O METOJAX HAYYHOIO IO3HAHUS SIBJICHUU




- BJAQJAETh HaBbIKAMU PACIIO3HABAHUSA U | IPUPOJBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUSMU IPUMEHATH
3amuThl  MHGoOpManuu, WHGOOPMALMOHHOW | 3TM 3HAHMUS MPHU HKCIEPUMEHTATbHOM HCCIEJOBAHUM BEUIECTB W IS
0€30MaCHOCTH JTMYHOCTH; OOBSCHEHUS XUMHYECKHX SBICHHUH, MMEIOIIUX MECTO B IPUPOAE
IIPAKTUYECKON JEATEIbHOCTH YEIOBEKA U B TOBCEIHEBHOM KU3HU;
OK 04. | - TOTOBHOCTD K CaMOpa3BUTHIO, | - YMETb IUJIAHUPOBAaTh U  BBIIOJHATH XUMMUYECKUH  SKCIEPHUMEHT
DddexTuBHO CaMOCTOATEJILHOCTU U CaMOOIIPEIETICHUIO; (mpeBpailleHusi OPraHUYEeCKHX BEIIECTB IPU HArpeBaHUHU, IOJIy4YCHUE
B3alMO/JICIICTBOBA | -OBJIa/ICHUE HaBbIKaMU y4eOHO- | STHJICHa ¥ M3Y4YE€HHE €r0 CBOWCTB, KAUYECTBEHHBIC PEAKIMU Ha alibJCTH]IbI,
Thb W paboTaTh B | UCCIIEJOBATEILCKOM, MIPOEKTHOMN U | KpaxMall, YKCYCHYIO KHCJIOTYy; JIeHarypauus O€lKOB NpHU HarpeBaHUH,
KOJJIEKTHUBE U | COLIMAJIbHON JESITeNbHOCTH; LBETHbIE peakUUU OEJIKOB; TMPOBOJUTh pEaKUUU HOHHOrO OOMEHa,
KOMaH/1e OBaanenue YHHBEPCAJBHBIMH | OIPEJEIATh CPEly BOJHBIX PACTBOPOB, KAUECTBEHHbBIE pEaKI[MH Ha CyIb(ar-,

KOMMYHUKATHUBHBIMU JIeHiCTBUAMM:

0) coBMecTHasl 1eATeJIbHOCTD:

- TMOHUMATh U HCIOJIb30BaTh IMPEUMYIIECTBA
KOMaHJIHOW ¥ UHJIMBUYaJTbHOU paboThI;

- IIPUHUMATh LEIn COBMECTHOMN
NEeSATEIbHOCTH, OpraHu30BbIBAThH u
KOOPJIMHHUPOBATH NeNCcTBUA o ee
JOCTMIKEHHIO: COCTaBJIATh IUIaH JCHCTBUH,
pacnpenenarb pojad C y4ETOM MHEHUU
YYaCTHUKOB o0cyx1aTh pe3yabTaThl
COBMECTHOH paboThI;

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

- OCYIIECTBJISITh TO3UTHBHOE CTPATETHYECKOE
MOBEJEHUE B  Pa3jIM4HbIX  CHUTYalHUsX,
MPOSIBJISITH TBOPYECTBO W BOOOpakeHUe, OBITh
WHULIMATUBHBIM

OBaanenue YHHBEPCAJIbHbIMH
peryJsiTUBHbIMH J1eHCTBUSIMMU:

I) IPUHATHE ce0sl U APYTUX JIIOAeH:

- NMPUHUMATh MOTHUBBI U ApPTyMEHTHI JIPYTUX
moaen npu aHanu3e pe3yJIbTaTOB
JeSTEIbHOCTH;

kapOOHAaT- W  XJOPHI-aHWOHBI, HAa KATHOH AaMMOHHs, pemarb
AKCIIEpUMEHTANIbHBIE 3afaunno TemMaM "Meramisl" u "Hemeramiel") B
COOTBETCTBUU C IMpaBUJIAMU TEXHUKH O€30IaCHOCTH HpU OOpalleHUH ¢
BEIIECTBAMM U Ja0OpaTOPHBIM 00OpYJOBaHUEM; MPEJCTABIATh PE3YJIbTaThl
XUMHYECKOT0 SKCTIEPUMEHTA B (pOpMe 3aITUCH YpaBHEHHH COOTBETCTBYIOIINX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

-yMeTh  CaMOCTOSITEIbHO IUIAHUPOBATh M  MPOBOAUTH  XMUMHUYECKUN
HKCHEPUMEHT (MOJlyYeHHEe M HU3yuyeHHe CBOWCTB HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIMH YIJIEBOJAOPOJOB PAa3IUUYHbIX
KJIAaCCOB UM  KHUCJIOPOACOAEPXkAIIUX OPraHU4YEeCKUX BEIIECTB, PpELICHHE
AKCIEPUMEHTAJbHBIX 33Jad IO pACHO3HABaHUIO HEOPraHMYECKUX H
OpPraHMYECKHX BEIECTB) C COOJIIOICHHEM MPaBUi 0€30MacHOro oopaleHus ¢
BELIeCTBAaMH U JIabOpaTOpHBIM 00OpyI0oBaHUEM, (OPMYJIUPOBATh LEIH
UCCIICIOBAaHMs, IPEJOCTaBIATh B  pa3iuyHOH  (opMe  pe3ynbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OIIEHUBATh UX IOCTOBEPHOCTH;
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- TpHW3HABaTh CBOE MPaBO W MPaBO JPYTHX
JIFOJIeH Ha OIIHMOKMU;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MHUpP C
MTO3HUIUH JIPYrOro 4eJIOBEKa,

B 00;1acTH 3K0/10rH4€CKOro BOCIIUTAHMSA: - chopMHUpOBaTh MPEACTABICHHUS: O XHMHYECKOM  COCTaBISIOIIEH
OK 07. | - C(hOPMHPOBAHHOCTD 9KOJIOTUYECKOHN | eCTECTBEHHOHAYYHOUW KApTHHBI MHUpA, POJIM XUMUU B IMO3HAHHH SBJICHHN
ConeticTBoBaTh KyJbTYPbl, INOHMMAaHUE BIMAHHMA COUMANBHO- | MpUPOABl, B (OPMHPOBAHUU MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €€
COXpaHCHUIO OKOHOMHYCCKHMX  TIPOLECCOB Ha  COCTOSHHC | (hyHKIIMOHAIBLHOW IPaMOTHOCTH, HEOOXOAMMOM ISl PEIlIeHUs] MPAKTUYECKUX
OKpYyX)aromen HIPHUPOJAHOM M COLUAILHOW CPEIbI, OCO3HAHME | 3373y 1 3KOJIOTMUYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
Cpelbl, rI00aJIbHOTO Xapakrepa 9KONOTHYECKHX | [1nypoIHON CPEE;
b
pecypcocbepesken | mpodmem; 5 _ | - ymMeTb coOmoaTh IpaBmiIa SKOJIOTHYECKH IIEIecO00pa3sHOro MOBEICHUS B
10, 3(¢eKTHBHO | - IUIAHMPOBAHMC M OCYIICCTBICHUC JICHCTBUM B | Gyypy iy rpy/0BOH AESTEIBHOCTH B LEISX COXPAHCHHS CBOCTO 3I0POBbS U
JICHCTBOBaTh B | OKPYAIOLICH CPEIC HA OCHOBC SHAHIA WCHCH | opyvixaomeif mpUpoHO CpEbl; YUMTHIBATH OMACHOCTH BO3ICHCTBHS Ha
¥ CTONMYHNBOI'O Pa3BUTHUA YCIIOBCUCCTBA,
9PE3BbIYaHbIX y p . N ’ J)KUBBIE OPTaHU3MbI OMPEACICHHBIX BEIIECTB, MOHUMAsl CMbICI MOKa3aTess
CUTVAaIIHIX AKTUBHOC HCHUPUATHC ACUCTBHUU, NPHUHOCAIIUX o o
yan . MpEAEIbHON JONYCTUMON KOHIIEHTPALIUH;
BpeIl OKpy Karomien cpene; .
- YMETb MPOTHO3UPOBATh, AHAIU3UPOBATH U OIEHUBATH C MO3UIMI
- YMEHHE MPOrHO3MPOBATh HEOIATOMPHUSITHBIC . - .
HKOJIOTMYECKOI O€30MacCHOCTH MOCJIEACTBUS OBITOBOW U NMPOU3BOJICTBEHHOM
9KOJIOTUYECKHUE MOCJIE/ICTBUS . 5 ., ]
IpePHHAMACMBIX [CHCTBHH, penoTepamare | ACTTE/IPHOCTH  YeNOBeKa, — CBASAaHHOM €  1epepabOTKOA  BEILECTB;
X WCIIOJIH30BaTh TOJIYYCHHBIC 3HAHHS Il TPUHSTHS TPAMOTHBIX PEIICHUUN
b V3
. pacimpenue OIIBITA eSTENbHOCTH mpo0JieM B CUTYaIUSAX, CBSI3aHHBIX C XuUMHeit;
9KOJIOrHUECKOi HANPABICHHOCTH, - YMeThb OCO3HaBaTh OIACHOCTb BO3JEWUCTBUS Ha JKUBbIE OPTaHU3MBbI
- OBJIAJICHHE HABLIKAMU yueGHo- | ONPENCICHHBIX  BEIICCTB, MOHMMAs CMBICI IOKA3aTe/ls IPeJeIbHOH
HICCIICIOBATENBCKOM, POSKTHOM M COLpanbHoi | AOMYCTUMON  KOHLCHTPalMH, W IMOSCHATH HA IpPHMEpax — CIOCOObI
JeSITEILHOCTH, YMEHBILIEHUSI U MPEJOTBPAILIEHUS] UX BPEIHOTO BO3ACHCTBUS HA OPraHHU3M
YyeJloBeKa.
IK 2.1 yMETh TIEPEHOCUTH 3HAHUS B MTO3HABATEILHYIO | - YMETh COOMIOATh MpaBUiia KOJIOTUYECKH IIeIeCO00pa3HOTrO MOBEACHUS B
OpraHu30BBIBATH Hu MPaKTHIECKYIO o0nacTu | ObITY M TPYIOBOM NEATENBHOCTH B ILIENSAX COXPAHEHHUS CBOErO 3/10pPOBbS U
PasTHBIC BA/IBI KU3ZHEEATEIIBHOCTH; OKPY’KaIOIlleW INPUPOJHON CpElbl; YYUTHIBATh OIACHOCTH BO3JCUCTBUS Ha
ACATCIBbHOCTHU

(urpoBast; Tpy0Bas;
MO3HaBaTeNbHAs H

- YMETb WHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIABHUIaTb HOBBLIC HWACH, IMpE€ajiaratb
HCCIICA0BATCIIbCKAA, )
XyI0KECTBEHHO- OPUTMHAJIBHBIC MMOAXOAbI U PCUHICHUA,
TBOpYECKA; - CIIOCOOHOCTH ux HUCITIOJIB30BaHUA B
b
MPOJTYKTUBHAS MO3HABATCJIbHOU U COMUMAJIbBHOU ITPAKTHUKE

JKHUBBIC OpPraHHM3MbI OMNPEACICHHBIX BCHICCTB, MOHMWMAs CMBICII IMOKAa3aTelId
HpeHeHLHOﬁ ,E[OHYCTI/IMOﬁ KOHICHTpauu
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JIeSTEIHHOCTD;
conragbHOE
B3aUMOJICUCTBUE U
JpyTHe) ¥ 00IICHUE
JIeTe paHHETO U
JIOIITKOJIEHOTO
BO3pacTa
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2. CTPYKTYPA M  COJEPKAHHUE  OBIIEOBPA3OBATEJILHOI
JTUCHUIINHBI

2.1. O6beM yueOHOI TUCIHUNJIMHBI M BUAbI Y4e0HOI padoThI

Buj yueOHoii padoThl O0bem B yacax
OBBEM OBPA30OBATEJBLHOM MPOT'PAMMBI JTUCIATLJIAHBI: 76

- TeOpeTHYeCKoe 00yueHHe 38

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

- NPAKTHYeCKHe 3aHATHS 38

B T.4U.

1po(heCcCHOHATILHO-OPUEHTUPOBAHHOE COIep KaHKe (IPaKTHYECKas TOArOTOBKA) -

nudepeHIMPOBaHHBIN 3a4eT

- MIPOMEKYTOYHASI aTTECTAUA -

B TOM YHCIJIC:

KOHCYJIbTAallU -

OK3aMCH -

auddepeHunpoBaHHbIN 3aUeT




2.2. Tematndeckuii TIaH U COAEp)KaHUE YICOHON TUCITUTIIMHBI

KosinuecTBO ay1UTOPHBIX YaCOB

BCEro B T.4. B
HaumeHoBaHue pa3iejioB H TeM (bopme TeopeTH4. fpartH
NPaKTHYeCK u,
oit 0byuenmue 3aHATHA
MOJArOTOBKH
Pa3nen 1. OcHOBBI CTPOEHHsI BellleCTBA 8 - 4 4
Tema 1.1. CTpoeHue aTOMOB XUMUYECKUX 3JIEMEHTOB U MPUPOJa XUMUYECKON CBSA3HU 4 - 2 2
Tema 1.2. [lepuoauyeckuii 3akoH u Tadauna /.M. Menneneera 4 - 2 2
Pa3nen 2. XuMu4yeckue peakuuu 10 - 4 6
Tema 2.1. Tunbl XUMHUYECKUX PEAKITUN 6 - 2 4
Tema 2.2. DJICKTPOIUTHYECKAS TUCCOIMAIINS U HOHHBIH OOMEH 4 - 2 2
Pa3nes 3. CTpoeHue H CBOIiCTBA HEOPraHUYeCKUX BellecTB 14 - 8 6
Tema 3.1. Knaccudukanysi, HOMEHKJIATypa U CTPOSHHE HEOPraHMUECKUX BEIIECTB 4 - 2 2
Tema 3.2. ®u3uKo-XUMHUYECKHE CBONCTBA HEOPTAHUYECKUX BEILIECTB 8 - 6 2
Tema 3.3. nenTudukanys HeOpraHMUECKUX BEIIECTB 2 - - 2
Pa3nen 4. CTpoeHne U CBOICTBA OPraHUYeCcKHX BellleCTB 26 - 14 12
Tema 4.1. Knaccuduxanus, cTpoeHre 1 HOMEHKJIaTypa OpraHu4eCKUX BELIECTB 8 - 4 4
Tema 4.2. CBolicTBa OPraHMYECKUX COSUHEHUN 12 - 6 6
Tema 4.3. Vnentudukanysi opraHM4ecKuX BEIIECTB, UX 3HAUEHUE U IPUMEHEHHE B 6 - 4 2
OBITOBOM U POM3BOJICTBEHHOM JIESITEIbHOCTH YEJIOBEKA
Pa3zpnen 5. Kunernyeckue 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA 8 - 4 4
XHMHYECKHX peaKuni
Tema 5.1. CKOpOCTh XUMHUYECKUX pEAKIMI. XMMUYECKOE PABHOBECHE 8 - 4 4
Pa3nes 6. PacTtBopsl 4 - 2 2
Tema 6.1. IloHsiTHE O pacTBOpax 2 - 2 -
Tema 6.2. ccrejoBaHre CBOMCTB paCTBOPOB 2 - - 2
Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKA 6 - 2 2
OPraHMYeCKHX BellecTB
Tema 7.1. Xumus B ObITY M IPOU3BOACTBEHHOH JIEATEIILHOCTH YEJIOBEKA 6 - 2 2
JuddepeHunpoBaHHbIii 3a4eT 2 - - 2
BCEI'O 76 - 38 38
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Tabnuma 3 — CogeprxaHue TUCITUTUTHHBI
HaumeHoBaHue Conep:xanue yuye0HOro marepuasa (0CHOBHOe M PodeccCHOHAJIBLHO- Oo0bem dopmMupyemblie
pa3iesioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIAJTHON 4acos KOMIIeTeHIIUH
MOYJIb
1 2 3 4
Pa3zen 1. OcHOBBI CTPOEHHsI BellleCTBA 10
Tema 1.1. Cojaeprxanue yueOHOIr0o MaTepuaJa 4 OK 01
CrpoeHue aToMOB 1. CoBpemeHHas MOIe/Ib CTPOCHHS ATOMA. 2
XUMHYECKUX OnexkTpoHHas KoHpurypauus aroma. Kinaccuduxanus XMMUYECKUX IE€MEHTOB (S-
DJIEMEHTOB Y IIPUpOAa | , P-, d-a;memMenThl). BaneHTHbIC 31eKTpoHbI. BaleHTHOCTh. DJeKTpOHHAs MPUPOAA
XUMHUYECKOH CBS3U XUMHMUYECKON  CBS3M. OJIEKTPOOTpHULIATEIbHOCTh. KoBaneHTHas CBA3b, €€
pPa3sHOBHJHOCTH M  MEXaHHM3Mbl 00pa3oBaHus (OOMEHHBIA H  JOHOPHO-
akuenTopHselit). MoHHas cBs3b. MetaMueckass cBA3b. BojoponHas CBs3b.
MexMONeKyIsipHbIe B3auMOJACHCTBHs. M30TOmBI, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUE aTOMa, THOpUAM3AlLKs aTOMHBIX OpOHUTAIEH.
IIpakTnyeckue 3aHATHSA 2
I13 Nel. PemieHne npakTH4YeCKUX 3aJaHUIl HA COCTaBJIeHHE JJIEKTPOHHO- 2
rpapuyeckux Gopmya siiemeHTOB 1-4 mepHOAOB, 3IEKTPOHHBIX (OpMYII
MOJIEKYJ U OTIPEJIeJIEHNE THIIa CBSI3U.
Pemenne 3amaHuii Ha HCIOJIB30BAHME XHMHUYECKOM CHUMBOJMKH M Ha3BaHWU
COCIMHEHMI 10 HOMEHKJIATYpe MEXIYHAapOJHOIO COK3a TEOPETUYECKOW U
MPUKJIAJIHON XUMUU U TPUBHAIBHBIX HA3BaHUW JUISI COCTABJICHUS XMMHUYECKHUX
(dbopMyNl TBYXaTOMHBIX COEAMHEHUH (OKCHAOB, CyIb(GUIOB, THAPUIOB U T.I.) U
JPYTUX HEOPTaHUYECKUX COETMHEHUN OTAEIBHBIX KIACCOB.
Tema 1.2. Coaepxanue yueOHOro MaTepuaJia 4 OK 01
Ilepuognueckuii 3akoH | 2. Ilepuoamyeckasi cucremMa xumuieckux jiemeHtToB .. MenaesieeBa. 2
n tabmuma J[.U. Ousnueckut  cmbicn  [lepuogmueckoro  3akona .M. Menpeneena.
Menpeneena 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XMMUYECKUX IJIEMEHTOB, 00pa3yeMbIX UMHU

HpOCTI)IX N CJIOXHBIX BE€HICCTB B COOTBCTCTBHUU C IIOJIOKCHHEM XHUMHYCCKOI'O
snemenTa B lleproanueckoit cucteme. MUpOBO33pEeHUECKOE U HAYYHOE 3HAUECHUE
[Tepuonnueckoro 3akona J[[.M. MenneneeBa. Ilpornossr .M. Menneneena.
OTKprTI/Ie HOBBIX XUMHWYCCKUX 3JICMCHTOB.
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IIpakTuyeckune 3aHATHSA

I13 Ne2. PemieHne NpakTHKO-OPHEHTHPOBAHHBIX TEOPeTHYECKUX 3aJaHUI

Ha  XapaKTepU3alMI0  XMMHMYECKHX  JJIEMEHTOB «MeTajuyeckue  /
HEMETAJUIMYECKUE CBOMCTBAY, JIEKTPOOTPHULIATEIBHOCTE U CPOJICTBO K JIEKTPOHY
XUMHMYECKHX DJIEMEHTOB B COOTBETCTBUE C HX DJIEKTPOHHBIM CTPOCHHEM U
IIOJIOKEHUEM B IIEPUOJMYECKOM CHCTEME XUMHYECKHX 23yeMeHtos JI.W.
MenpeneeBa». Pemenune pacueTHbIX 3a1a4 HAa HAXOXKJIEHUE OTHOCHUTEIBHOU
MOJIEKYJISIpHOM Macchl. OrpeneneHre MacCOBOM JJOJIM XMMHUYECKHUX 3JIEMEHTOB B
CJI0KkHOM BenlecTtse. CocTaB, CTPOCHHE MOJIEKYIL.

Paznes 2. Xumnueckue peakuu

10

Tema 2.1.
THIBI XMMHYSCKHX
peaKkuuii

Coaep:xaHue yueOHOro MaTepuaJia

3. Knaccupukanusi W THOBI XHMHYECKHX PpeaKknuii ¢ ydacTueMm
HEOPraHUuYeCKHX BelleCTB.

KonnyectBeHHble OTHOIIEHUS B XUMHHU. OCHOBHBIE KOJMYECTBEHHbBIC 3aKOHBI B
XUMHU KU PACUCTHI IO YPABHCHUAM XHUMHYCCKUX peaKHHﬁ. Mois Kak CAUHUIIa
KoJ4yecTBa BelecTBa. MossipHas macca. 3aKOHBI COXPAHEHUS! MACChl U HEPTUM.
3axoH ABorajipo. MomnspHblil 00beM razoB. OTHOCUTENbHAS IUIOTHOCTh I'a30B.
Peakiun KkomIuiekcooOpa3oBaHHs C y4yaCTHMEM HEOPraHWYECKMX BeLIeCTB (Ha
IIpUMepe THIPOKCOKOMIUIEKCOB IMHKA U QJIFOMUHUS).

IIpakTHYecKkue 3aHATHA

I3 Ne3. CocraBjieHue YpaBHeHMH peakuuii coeIMHEHHN, Pa3JI0KEHUSs,
3aMeleHus, 00MeHa.

VYpaBHEHUS peakIuii TOPEeHHs, HOHHOTO OOMEHa, OKHCJIECHHS-BOCCTAHOBJIICHHUS.
Pacyer KONMMYECTBEHHBIX XapaKTEPUCTHK HUCXOAHBIX BEIIECTB U MPOIYKTOB
peakuuu. PacyeT KOJIMYECTBEHHBIX XAPAKTEPUCTUK IPOJAYKTA  PEaKIUHU
COEJIMHEHUS, €CIIM OJIHO U3 BEIIECTB JaHO B M30BITKE W/WIIN COAEPKUT MPUMECH.
Pacuer maccoBoil miu 06beMHOI A0IM BBIXOJa MPOAYKTa PEaKIMH COEAMHEHUS
OT TEOPETHYECKH BO3MOXKHOro. Pacuer oOBeMHBIX OTHOIIEHMH Tra3oB. Pacuer
Macchl (00BEM, KOJHMYECTBO BEIECTBA) MPOJIYKTAa pPEaKIUH, €CIH OJHO W3
BEIIECTB JIAHO B BHJIE pacTBOpa C OINpPENeJIeHHOW MaccoBOW Joeit
pPacTBOPEHHOTO BEIIECTBA.

I13 Ne4. Pemienne ypaBHeHHU OKMCICHUA-BOCCTAHOBJICHHS.

Crenenp oxuciacHus. OKHUCIUTENh, M BOCCTAHOBUTENL. OKHCINUTENHHO-
BOCCTAHOBUTEIBHBIE pEaKlUMH B MPUPOJE, MPOU3BOJICTBEHHBIX IPOILECCAX H
JKH3HEACATEILHOCTH OpraHN3MOB. OKHCIUTEIHHO-BOCCTAHOBUTEIIbHEIN

OK 01
OK 02
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noreHuuan  cpeabl.  CocraBieHMe U ypaBHUBAHHWE  OKHUCIIUTEIBHO-
BOCCTaAaHOBUTCIIbBHBIX peaKHHﬁ MCTOAOM 3JICKTPOHHOI'O 6aJ1cha. Tunmunabie
HEOPraHUYECKUE OKUCIUTEIN W BOCCTAHOBUTENH. OIJIEKTPOIU3 PACTBOPOB U
pacIuIaBoOB COJIEH.

Tema 2.2.
DIIEKTPOIUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Conep:kanue y4eOHOTro MaTepuaa

4. Teopus 3JeKTPOJIUTHYECKON Jucconnannu. Peaknuuu noHHoro oomeHna.
CocraBiieHne peakiuii MOHHOIO OOMEHa IyTEeM COCTaBJIEHUS HX IMOJHBIX U
COKpAIlICHHBIX HMOHHBIX YypaBHEHMU. ['Wiponu3 cosied. 3HayeHUE TUIAPOIU3A B
Ouojormueckux  OOMEHHbIX  mporeccax. [Ipumenenue  rugponuza B
MIPOMBIIIIJICHHOCTH.

IIpakTH4yeckue 3aHATUSA

113 NeS. Pemenne 3a1a4 Ha cOCTaBJIeHUE PeaKIMid MOHHOTO 00MeHa

HYTGM COCTABJICHUSA HUX IIOJIHBIX U COKpaHICHHI)IX HUOHHBIX ypaBHeHHﬁ. PGHIGHI/IG
3alad Ha COCTABJIICHHE MOJIEKYJSIPHBIX W HWOHHBIX YPaBHEHHH TUAPOJIN3A,
onpeJieJICHUE CTEIICHU THIPOJIn3a.

OK 01

Pa3zgen 3. CTpoenne U CBOIiCTBA HEOPTraHNYECKNX BelIeCTB

14

Tema 3.1.
Knaccudukanus,
HOMECHKJIaTypa 1
CTpOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

5. Knaccudukanusi, HOMEHKJIATYPa U CTPOeHHE HEOPTaHMYeCKHUX BellecTB
IIpeamer HeOpraHudecko XuMUU. B3auMOCBSA3b HEOPraHMYECKUX BEILECTB.
Knaccudukanus HeopraHmdeckux BemecTB. lIpocTble M CIOXKHBIE BeEIECTBA.
OCHOBHBIE KJAacChl CIOXHBIX BELIECTB (OKCHU[bI, TUAPOKCH]IbI, KUCIOTHI, COJIN).
HomeHnkiiatypa n Ha3BaHHE HEOPraHMUYECKUX BELIECTB MCXOAA U3 UX XUMHUYECKOU
¢dbopMysIBl WINM COCTaBIEHHE XHUMHYECKOM (QOpPMYyNBl HCXOAs U3 Ha3BaHMS
BEILIECTBA 10 MEXAYHAPOAHOW UM TPUBUAIBHON HOMEHKIIATYPE.
Mexmonekynsapasle  B3aumonencTBusa.  Kpucrammormaparel.  ArperarHble
cocrostHUs BemiectBa. Kpucramnuueckue u  aMopdHble BemiecTBa. THUIIBI
KPUCTAININYECKUX PEUIETOK (aTOMHAas, MOJIEKYJISIpHAs, UOHHAs, METAJUINYECKas).
3aBUCUMOCTh (PU3MYECKHX CBOMCTB BelIeCTBAa OT TUNA KPUCTAJUIMUECKOMN
pemetku. [IpruunHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHbIE TPEACTaBICHUS O CTPOCHUHU TBEPIBIX, KUAKHX U raz000pa3HbIX
BenecTB. JKnukne KpucTaylibl.

IMpakTuyeckue 3aHATHSA

I3 Ne6. Pemienne 3agau Ha pacyeT MAacCOBOM /J0JIM XMMHYECKOI0 3J1eMEHTa
(coennHeHMs) B MOJIEKYJe M AaHAJIM3 CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHU4eCKHX BelleCTB

OK 01
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Pemenne mnpakThyeckux 3adaHUd MO KiIacCU(UKAIMK, HOMEHKJIAType H
XUMHAYECKUM  (opMynaM HEOPraHMYECKMX BEIIECTB PAa3IUYHBIX KJIacCOB
(Ha3pIBaThb W  COCTaBIATH (OPMYNbl XUMHUYECKHX BEIIECTB, ONPEHCIATh
NPUHAIISKHOCTh K kiaccy). Ilomck  wHpOpMamuum 1o  Ha3BaHHM,
UICHTHPHUKATOPAM, CTPYKTYPHBIM (OpMyIiaM.

Tema 3.2. Coaeprxanue yueOHOIro MaTepuaJa 8 OK 01
DU3UKO-XUMHYECKUE 6. Mertanabl. XUMHYeCKHEe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHHMYeCKHX 2 OK 02
CBOMCTBA BeLeCTB
HEOPraHUYECKUX O6mue ¢uznueckue U XMMUYECKHE CBOMcTBa MeTauioB. CrocoObl MOIydYeHUs.
BELIECTB 3HaueHue METAJJIOB U HEMETAJUIOB B IIPUPOE U KU3HEEATEIBHOCTH YEIOBEKa U

opranu3moB. Koppo3usi MeTamioB: BUABI KOPPO3UHU, CIIOCOOBI 3aIIUThl METAJIOB

OT KOPpO3UH.

7. Hemeta/ibl. O0mme (pu3nyecKkue U XMMUYECKHE CBOMCTBAa HEMETAJJIOB. 2

Tunansie cBoiictBa MetaimoB [V-VII rpynmn. Kiraccudukamnus 1 HOMEeHKIATypa

coequHeHn HeMeTawoB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPO/IE.

8. XumMHuyecKHe CBONHCTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKHX BelIeCTB. 2

Oxcupl, TUAPOKCUABI, KUCIOTBL, COJIM U Jp. 3aKOHOMEPHOCTU B HU3MEHEHHUH

CBOMCTB TIPOCTBIX BEIIECTB, BOJOPOJIHBIX COEIMHEHUH, BBICIIUX OKCHIOB U

THJIPOKCHUJIOB.

IIpakTHyeckune 3aHATHSA 2

I13 Ne7. PemieHue npakTHKO-OPUEHTHPOBAHHBIX TEOPEeTHYECKUX 3a/IaHUI HA 2

CBOIICTBA M NOJIyYeHHE HEOpPraHm4decKnx BemiecTB. CoCTaBICHHE YpaBHEHHU

XUMHUYECKUX PpEaKIMH C Yy4aCTHMEM IMPOCThIX M CIOKHBIX HEOPraHUYECKUX

BEIIECTB: OKCHUJOB METAJUIOB, HEMETAJUIOB M aM(pOTEpPHBIX HIIEMEHTOB;

HEOpraHMYECKUX  KHUCJIOT, OCHOBAaHMH U  aM(OTEpHBIX  THUIPOKCU]IOB,

HEOPraHMUYECKUX COJIEH, XapaKTEPU3YIOIUX X CBOICTBA.
Tema 3.3. Conep:kanue y4eOHOTr0o MaTepuaJa 2 OK 01
ITpon3sBoacTBo IpakTHYecKue 3aHsITUS 2 OK 02
HCOPraHMICCKHUX I3 Ne8. Pemenue npakTHKO-OPUHEHTHPOBAHHBIX 3aJaHUH 0 poJH 2 OK 04
BEIECTB. 3HAUCHHE U HEOPraHUYeCKO XMMHH B PA3BUTHU MeINIHHBI
IIpUMEHEHUE B OBITY U Ha
IIPOU3BOJICTBE
Pa3nes 4. CTpoeHue H CBOIiCTBA OPraHNYeCKUX BelleCTB 26
Tema 4.1. Conep:kaHue y4eOHOT0 MaTepuaa 8 OK 01
Knaccugukanus, 9. B3auMocBf3b HEOPraHUYECKHX H OPraHUYEeCKHX BellecTB. 2
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CTPOCHUE H
HOMEHKJIaTypa
OpPraHUYeCKUX BEIIECTB

[Ipenmer opraHnyeckoil XuMUH. XUMHUYECKOE CTPOCHUE KaK MOPSIAOK COCAUHEHHUS
aTOMOB B MOJIEKYJIE COTJIaCHO MX BaJIeHTHOCTU. OCHOBHBIE IOJIOKEHUSI TEOPUU
XMMHYECKOTO  CTPOEHUA  OpraHudeckux coeauHennii  A.M. byrtieposa.
VYriepoaHblid CKEJET OpraHu4YecKoi MOJeKyibl. MoJeKyasipHble U CTPYKTYpHBIE
(pa3BepHYTHIC, COKPAIICHHBIC) XUMHUYECKUE (hOPMYJIBI.

10. 3aBHCHMOCTB CBOWCTB BelleCTB OT XUMHYECKOI0 CTPOEHHS MOJIEKY.I.
N3omepust u n3zomepsl (CTPYyKTypHas, reoMeTpuyeckas (LUC-TpaHC-U30MEPHS).
Kparnocts xummueckoii cs3u. [lonstue o pyHkunoHanbHOU rpymme. [IpuHumb
KJ1accu(UKaluu OpraHMYecKuX coeAuHeHuil. MexayHapo/Has HOMEHKIATypa U
IIPUHIMIIBI HOMEHKJIATYpPhl OPraHUYECKUX COCAMHEHUMN.

IIpakTHyeckue 3aHATHUSA

I13 Ne9. HomeHnkJ1aTypa OpraHM4ecKUX COeAMHEHUI 0TAeJbHBIX KJIACCOB
(HacplLIeHHbIE, HEHACBIIICHHBIE M apOMAaTUYECKHE YIJIEBOJIOPOJbl, CIUPTHI,
(eHOIbI, aNbJeTUIBI, KETOHBI, KapOOHOBBIE KHCIOTHI W 1p.) CocraBieHue
NOJHBIX M COKPALICHHBIX CTPYKTYpPHBIX (DOPMYyJT OpraHMYECKMX BEILECTB
OTHENBHBIX  KJIACCOB, MWCHOJB3YsSd HX Ha3BaHUsA [0 CUCTEMaTUYECKON
HOMEHKJIATYpE.

I13 Nel0. Pacuersl npocreiimeii ¢popmyibl OpraHnyeckoi MoJIeKyJabl, HCXOAs
U3 3JIEMEHTHOI'0 COCTaBa

Tema 4.2.
CBolicTBa OpraHMYeCcKUx
COCIMHEHUN

Coaep:xxanue yueOHOro MaTepuaJia

12

11. ®u3znko-xuMHYeCKHe CBOICTBA OPraHMYecKUX COeMHEHHIl OTIeIbHBIX
KJIACCOB.

OCOOCHHOCTH  KJIacCM(pUKAMK U  HOMEHKJIATyphl  BHYTPH  KJacca;
TOMOJIOTHUECKUH psii U obmas ¢opmyna; uzomepus; (pu3nyeckue CBONCTBA;
XUMHNYECKHUEC CBOI\/’ICTBa; CIOCOOBI TMOJIYYCHMUS.

12. TlpeneabHble, HenpeaeabHbIe, APOMATHYECKHE YTJIEBOAOPOAbI.
I'openne metaHa kKak OAMH U3 OCHOBHBIX HCTOYHHMKOB TeIJIa B IPOMBILIUIEHHOCTH
u ObiTy. CBOMCTBAa NPUPOAHBIX YIJIEBOJAOPOIOB, HAXOXJAECHUE B INPHUPOJIE U
MIPUMEHEHHE aTKAHOB;

I'openue anernineHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JUIsSl CBAPKU
U PE3KU METAIJIOB;

13. Kuciaopoacoaep:xaiue coeiuHeHUsi. A30Tco/Iep:Kalue coeTnHEeHn s

(ctupThl ¥ eHOITBI, KAPOOHOBBIE KUCIOTHI U A(HUPHI, ATTbJETHIB U KETOHBI, JKUPBI,
yraeBonbl). lIpakTrueckoe NpUMEHEHUE STUJICHIJIMKOIS, TIUIeprHa, (eHoa.
[Ipumenenne Qopmanbpaernna, anetanabAeTHia, YKCYCHOW KHUCIOTHL. Mplla Kak

OK 01
OK 02
OK 04
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COJIM BBICHIUX KapOOHOBBIX KHCIOT. MOMOIIME CBOWCTBA MbLIa. AMHHBI H
aAMHHOKHCJIOTEI, OEJIKH.

I[pakTnyeckue 3aHATHSA

I3 Nell. CocraBiieHue peakunil NMpUCOeIMHEHNsI U OKUCJIEHUSI HA TpUMepe
THJIeHa. PelieHrne pacueTHbhIX 3ajlad C MCIOJIb30BAaHHWEM IUIOTHOCTH Ta30B IIO

BOJOPOJY U BO3IYXY.

113 Nel2. [IpoBeneHne XMMHYECKUX PeAKIHII ¢ AHWIMHOM U TJIMIIUHOM
JlaGopaTopHas pabora «OOpa3zoBaHue CoOJiel aHWIMHA. bpoMupoBaHHWE aHWIMHA.
OOpazoBanue coneit rnunuHa. [lomydeHue MemHON conM TOUIMHA». PernieHue
SKCIEPUMEHTAIbHBIX 3a]1a4.

I13 Nel3. Pemenmne pacueTHBbIX 3aa4 10 YPABHEHUSIM peakUUi ¢ ydyacTHeM
OPraHM4YeCKHX BellecTB.

Pemenne nenodexk IpeBpallleHMI Ha TEHETUYECKYIO CBA3b MEKIY KJIacCaMH
OPraHMYECKUX COCIUMHEHUH ¢  COCTABJICHUEM HA3BaHMM  OPraHUYECKUX
COCIMHEHUM 1O TPUBHAIBHOM WM  MEXKAYHAPOJHOW  CHUCTEMAaTHYECKOU
HOMEHKJIATYpE.

Tema 4.3.
Oprannueckue BeulecTBa
B JKU3HENIESATEIbHOCTH
YyeJoBeKa.
[TpousBoACTBO M
MIPUMEHEHUE
OPraHUYEeCKHUX BEIIECTB
B [IPOMBILJIEHHOCTH

Conep:xanue yueOHOro MaTepuaJa

14. Buoopranuyeckue coeNHEHM.

[Ipumenenne u Owmosyormueckas poyib yriaeBojoB. OKHCICHHE YTJIEBOIOB —
HMCTOYHUK DHEPTUU KUBBIX OpraHu3MoB. OONacTH MPUMEHEHUS aMUHOKHUCIOT.
[IpeBpamenust OenkoB MUINKM B OpraHu3Me. buosnormueckue (QpyHKIUN OEIKOB.
buonornueckue ¢GyHKIuU >KUpoOB. Ponlb OpraHMYecKol XUMHH B pPEIICHUU
npobeM MuIIeBoi Oe3onacHocTH. HyKIIEMHOBBIE KHUCIIOTHI: COCTaB U CTPOCHHE.
Crtpoenue nykneotunoB. CocraB HykienHoBbix kucinotr (AHK, PHK). Pons
HYKJIEMHOBBIX KHCIIOT B )KH3HEJIESTEILHOCTH OPTraHU3MOB

15. Poub opraHuyeckoil XMMHHM B pELIEHUH MpoOJeM SHEpPreTH4ecKon
0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, CO3JaHUM HOBBIX MaTepHalIOB, HOBBIX
UCTOYHHUKOB SHEPruM (aJlbTepHATUBHBIE HCTOYHMKH HHepruu). OmacHOCTh
BO3JICWCTBUS HA KUBBIE OPraHW3Mbl OPTAaHWYECKHUX BEIIECTB OTIEIBHBIX KJIACCOB
(yrineBooposl, CIUPTHL, (EHOIBI, XJIOPOPTaHUUECKUE ITPOU3BOIHBIC, allbIETH/IbI
U p.), CMBICT IIOKa3aTelis pe/ieIbHO JOMYCTUMON KOHIIEHTPAIuU

IMpakTuyeckue 3aHATHSA

I13 Ne14. UnenTupuxanusi OpraHu4ecKUX COCANHEHUH OTAeIbHBIX KJIaCCOB
(Ha mpuMepe anbIeruioB, KpaxMaya, YKCYyCHOM KHCIIOTBI) C MCIOJIb30BAaHUEM HX
(U3MKO-XMMHUYECKUX CBOWCTB M XapaKTEPHBIX KAUECTBEHHBIX PEaKIuil.

OK 01
OK 02
OK 04
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Pemienne npakTHKO-OpHEHTUPOBAHHBIX 33JaHUN 110 COCTABICHHIO XMMHYECKHX
peakuuii, OTpaKarlUX XUMHUECKYI0 aKTHUBHOCTb OPIaHWYECKUX COEIMHEHUHN B
pasIUYHBIX cpefax

(IpUpPOIHBIX, OMOIOTUYECKHUX, TEXHOTEHHBIX )

Pa3zgen 5. Kuneruveckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeakIuid

Tema 5.1. CxopocTb

XUMHNYCCKUX peaKHI/Iﬁ .

XUMHYECKOE
paBHOBECHE

Conep:xanue yueOHOro MaTepuaJia

16. Xumnueckue peaxkunu. Kinaccupurkanmusi XuMudecKnX peakmuii:
CKOpOCTh peakIiH, €€ 3aBUCHMOCTh OT pa3IHYHBIX (PaKTOPOB: MPUPOJIBI
pearupyromux BelecTB, KOHIIEHTPALUN PearupyoluX BelecTB, TEMIIEPATYPhl U
IUIOIIAN  PEAKIMOHHOW TOBEPXHOCTH. TeruioBble APQPEKTH XUMHUYECKUX
peakiuii. DK30- U SHIOTEPMUYECKHE, PEAKLIUH.

17. O6paTuMocTh peaknuii. XuMHu4ecKoe paBHOBeCHE U €ro CMEIICHUE IO/
NEHUCTBUEM pPa3IUYHBIX (PAKTOPOB (KOHLIEHTpAIUsi PEareéHTOB WM MPOIYKTOB
peakuuu, AaBlIeHUWE, TemIepaTypa) MAis CO3JaHHs ONTHUMAJIbHBIX YCJIOBHIA
IIpOTEeKaHUs XuMuyeckux npoueccon. [Tpunnun Jle-IIlaTense

IIpakTH4yeckue 3aHATUSA

I13 NelS. OnpenesieHne 3aBHCHMOCTH CKOPOCTH PEeaKIMU OT KOHLEHTPALMHU
pearupyroumx BelecTB

HccnenoBanue  3aBUCUMOCTH ~ CKOPOCTM  pEAaKIMM  OT  KOHIEHTpAallUu.
OmnpeneneHne KOHCTAaHTBI CKOPOCTH PEAKIIMU TPAPHIECKUM METOIOM.

I13 Nel6. Pemienne nMpakTHKO-OPMEHTHPOBAHHBIX 3aJaHUH HA NPHMEHEHHE
npunuuna Je-llarenne

JUIL HaXOXKICHMs HAIIPABJICHUS CMEIIECHHS PaBHOBECHS XMMHUYECKOW PEAKIUU U
aHaJIn3 (PaKTOPOB, BIUSIOIIUX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHSI.

BnusiHue pa3nuuHbIX GakTOpOB HA U3MEHEHHE PABHOBECHUS XMMHUUYECKHX PeaKIuil.
3aKOH JAEWCTBYIOIIMX MAacC M KOHCTaHTa XUMHUYECKOIO paBHOBeCUs. Pacdersl
PaBHOBECHBIX KOHLIEHTPALIMA PEArupyrolIMX BELIECTB M IPOLYKTOB PEAKLIHM.
Pacuyets! TeroBoro ¢ dexra peakuu.

OK 01
OK 02

Pa3nen 6. PacTBopsl

Tema 6.1.
[TonsiTe 0 pacTBOpax

Conep:xanue yueOHOro MaTepuaJa

N

18. PacTBopenue kak ¢uznko-xumuveckuii mpouecc. PactBopbl. CriocoOb!
MPUTOTOBIIEHHUSI pacTBOpoB. PacTBopuMocTb. MaccoBast 101 PacTBOPEHHOIO
BemecTBa. CMBICT TOKa3aTelsl MPEaeabHO JOIYCTUMON KOHICHTPAIMH U €ro
HCIOJIb30BAHUE B OIICHKE HKOJIOTHYECKON Oe30MacHOCTH.

OK 01
OK 02
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[IpaBmia 5KONOrMYECKH 1€JIecO00pa3HOTO TOBeNEHUsT B OBITY U TPYAOBOI
JEATEIbHOCTH B LIEISAX COXPAHEHUS CBOErO 3J0POBbS U OKPYKAIOLIECH NPUPOIHON
Cpelibl; OaCHOCTh BO3ACHCTBUS HA KUBbIE OPraHU3MBbI ONPEEICHHBIX BELIECTB.
PemreHne mNpakTUKO-OPUEHTHPOBAHHBIX pPACUETHBIX 3aJaHUM HAa pPAaCTBOPHI,
HCIOJIb3yeMbIe B OBITOBOM U MPOU3BOJCTBEHHON JESITEILHOCTU YeJIOBEKa

NMPOU3BOJACTBEHHOH /eSITeJIbHOCTH 4YeJIOBeKa, CBA3aHHAsl C NepepadoTKoM
BelleCTB

Tema 6.2. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01
Hccnenosanue cBoiicTB | [IpakTHYecKHe 3aHATHS 2 OK 04
pacTBOpPOB I13 Nel7. IlpuroroBJieHne pacTBopoB. Mcciie1oBaHie TUCIIEPCHBIX CHCTEM 2

[IpuroTtoBneHue pacTBOPOB 3alaHHOW (MOJIIPHOW) KOHIEHTPAUUU (C MPAKTUKO-

OpPHUEHTUPOBAHHBIMU BOTIPOCAMH ), OTIPEICIICHUE CPEIbl BOJHBIX PACTBOPOB.

[IpurotoBneHne M U3y4€HHE CBOMCTB MOHUCIIEPCHBIX CHUCTEM pa3HBIX BHUIOB:

CYCIICH3HH, IMYJIbCHH, KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOWCTB UCTHHHBIX U

KOJUIOMIHBIX PACTBOPOB, BBISIBJICHHE OCHOBHBIX PA3IMYUN MEXKy HUMHU.
I[IpodeccnonajbHO-OPMEHTHPOBAHHOE CO/lepKaHue (CoIepKaHUe MPUKJIIATHOTO MOTYJIs1)
Pa3nesn 7. Xumus B ObITY M IPOU3BOICTBEHHOM 1eSTEJILHOCTH YeJI0BeKa 6 OK 01
Tema 7.1. Coaep:xkanue y4e0HOro MaTepuaa OK 02
Xumus B OBITY 1 . 19. OboHapy:KeHHe HEOPraHMYeCKHMX KATHOHOB U AHMOHOB, OPraHUYECKUX 8112 847‘
TPOM3BOACTBCHHON BelleCTB OTAeJIbHBIX KJIACCOB € HCMOIb30BAHNEM KAa4eCTBEHHBIX Peakiuii K 2.1
ACATCILHOCTH HCIOBCKA | yqyecrpennble  XHMHYECKHE PEAKIMH, XapakKTepHbIE JUIS  OOHAPYKEHHUs '

HEOpPraHMYECKUX BeIIeCTB (KaTHOHOB M aHWOHOB). CocTaBieHHE YypaBHEHUUH

peakuuii oOHapykeHusi kKaTuoHOB [-VI rpynn u aHHOHOB, B T.4. B MOJIEKYJISIPHON

Y MOHHOH (opmax.

Peaknmm oOHapy)KEHUST HEOPTaHMYECKUX BEIIECTB B PEAIBHBIX O0BEKTaX

OKpY>Karolleu Cpeibl.

KauecTBeHHBIE XMMHYECKHE pEAKIMH, XapaKTEepHbIE JUIT  OOHAPYKCHUS

OTJENBbHBIX KJIACCOB OPraHUYECKUX COCAMHEHMA: (EHONOB, albJETHJIOB,

Kpaxmalia, YKCYCHOW KHCIIOThI, aMUHOKHUCIIOT | JIp.

Jlenatypanus O€JIKOB MPU HATPEBAHHUH, [[BETHBIC PEAKIIUN OEIKOB.

CocTrapiieHHe Kau4eCTBEHHBIX PEaKkIui OOHAPYXKEHUS OPTaHMYECKHUX COCITUHEHUI

OTJICTBHBIX KJIACCOB.

IpakTuyeckue 3aHATHSA 2

I3 Nel8. Okosoruyeckass 0€30MaCHOCTb MOCJHEACTBUIA OBITOBOH W 2
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MOWCK Y aHAJIN3 XUMUYECKOH HH(OpMAIK U3 pa3IMYHbIX HCTOYHUKOB (HaydHas
u ydyeOHO-HAy4Has JMTEpaTypa, CpeACTBa MAacCcOBOM HWH(POpMAIMH, CETh
WNHutepuer u apyrue).

Keticet (c yuetom Oyaymedi npodeccHOHANbHOM JEsATETHbHOCTH) Ha aHAIU3
uHpOpMAIIMM O TPOU3BOJACTBEHHOW JCATEIBHOCTH YEJOBEKa, CBS3aHHOW C
nepepaboTKOM ¥ TMONlydeHHEM BEIIeCTB, a TaKkKe C  JKOJOTMYECKOH

0€30MaCHOCThIO
JdunddepenuupoBannsiii 3auet (I13 Ne 19) 2
Bcero 76
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3. VCJIOBUS PEAJIM3AIIAM ITPOT PAMMBI OBIIIEOBPA3OBATEJIBHO
TACIHATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn o

Peanuzamuss yuyeOHOW IUCHMIUIMHBI TpeOyeT HalIuuus ydeOHOro KaOWHeTa

nabopaTopuu 1Mo XMMHUH.

OobopynoBanue y4eOHOro KaduHeTAa, JJA0OPATOPUM

— Paboune mMecTta oOyuatrouuxcs (CTOJbI, CTYINbsI) — 10 KOJIMUYECTBY 00Y4arOIIUXCS;

— pabouee mecTo mpernogaBarens — 1;

— jocka — 1 miT;

— KHIWKHBIN mKad — 1 mT.;

— yueOHO-MeTOINUecKas JINTEpaTypa Mo JUCHUTUTHHE

— HaOOPBI MIAPOCTEP>KHEBBIX MOJIETICH MOJIEKY I,

— MOJIETN KPUCTAINTMYECKUX PEHIETOK,

— KOJUIEKIIMHU MPOCTHIX U CI0KHBIX BEILIECTB U/WIN KOJIJIEKIIUU MOJIUMEPOB;

— KOJUJIEKITUS TOPHBIX TIOPOJ 1 MUHEPAJIOB,

— tabnuna Menzaeneena,

— ¢ poBbrie 00pa30BaTEIHHBIE PECYPCHI.

— MEH3YpPKH,

— MUTIETKU-KANeIbHUIIBL,

— TEPMOMETPBHI,

— MHKPOCKOTI,

— JIyTIBI,

— MpeIMETHBIE U IOKPOBHBIE CTEKIIA,

— IJIAHIIETHI [T KaleIbHBIX PeaKIuii,

— (punbpTpoBanbHas Oymara,

— MPOMBIBAJIKH,

— CTEKJISIHHbIE TPOOHPKH,

— pEe3UHOBBIE TPOOKH,

— (ponapuxu,

— Ha0Op PEaKTHBOB,

— CTEKJISIHHbIE MAJIOYKH,

— IITaTUBBI JUIs IPOOUPOK;

— MEpHbIe LWIMH]PSI,

— BOPOHKH CTEKJISTHHBIE,

— BOPOHKHU JIenuTenbHbie nuanHapuaeckue (50-100 mo),

— CTYIIKH C TIECTUKOM,

— (papdopoBble yamky,

— NHHIICTHI,

— (punbTpEI OyMaXKHBIE,

— Bara,

— Maps,

— YacOBBIE CTEKIIA,

— JJIEKTPOILIUTKH,

— J1abopaTOpHBIC MTATUBHI,

— CIIUPTOBBIE TOPEIIKH,

— CITUYKH,

— npuOOp A MOJTydeHHsl ra30B (WM IpoOUpKa ¢ Ta300TBOAHOM TPpyOKOit),

— JieprKaTeiu JUIsl MpoOUpOK,

— CKJISTHKU JIJIsl XpaHEHHsI PEaKTHUBOB,

— pa3llaTOYHBIE JOTKH;

24



— xumudeckue crtakansl (50, 100 u 200 mn);

— IITAaTENH;

— MHHILIETHI,

— CEKYHJIOMEpHI (Taiimepsl),

— MepHble Tpooupku (Ha 10—20 M)

— MepHBbIe KoJI0bI (25, 50, 100 u 200 M),

— Bo/sIHAs OaHs (MJIM TEPMOCTAT),

— CTEKJISIHHBIC MaJIOYKH;

— KOHWYeCKHe KoJiobl st TutpoBanus (50 u 100 m);

— MHJIUKATOPHBIE MOJOCKH I onpeaenenus pH

— CTaHJapTHas WHAUKATOpHAs IIKAaJa;

— YHUBEPCAIbHBIN HHIUKATOP;

— nunietku Ha 1, 10, 50 Mot (wm mo3atopel Ha 1, 5 1 10 M),

— OIOpEeTKH U1 TUTPOBAHUS,

— MeauuuHckue mmpuikl Ha 100—150 mi,

— 1abopaTopHbBIC W/WIIH aHATUTHYECKUE BECHI,

— pH-meTpsl,

— CYIIWIBHBINA MIKad

B mnporecce ocBoeHuss mporpaMMbl y4eOHON TUCIHHUIUIUHBI «XUMUS» CTYICHTHI HMEIOT
BO3MOXXHOCTh JIOCTYIIAa K OJEKTPOHHBIM Yy4eOHBIM MarepHaliaM I10 XUMHH, HWMEIONUMCS B
cBoOOAHOM J1ocTyne B cet HHTepHeT (RJIEKTPOHHBIM KHHUTaM,  MpPaKTHKyMaM,  TeCTaM,
matepuaiam EI'D u np.).

TexHuveckue cpeacTBa 00yUeHHsI:

— HOYTOYK € nuieH3uoHHbM [10 — 1 mT;

— TeneBu30p (9KkpaH) — 1 mT.

3.2. UupopMmannoHHOe oOecnedeHre peajn3anuu NporpaMmMbl

Jnst peanmzanuu  mporpaMmbl  OuOnuoreunbii Goun MHCTUTYyTa HMeeT medyaTHblE U
ANIEKTPOHHBIE O0pa3zoBaTeldbHblE W HWH(POPMALMOHHBIE pPECYpChl, PEKOMEHJIOBaHHbIE IS
HCIIOJIb30BaHuUs B 00pa30BaTeIbHOM IPOLIECCE, HE CTaplle MATH JIET C MOMEHTA U3/1aHus.

3.2.1. OcHOBHBIE HCTOYHUKH

1. INabpuensn, O.C. Xumus. 11 knace : yueOHUK a7 001eo0pazoBaT. opraHu3amuil :
6azoBeiii ypoBenb / O.C. I'abpuensH, U.I'. Octpoymon, C.A. CnagkoB. — 2-¢ m3n. — M. :
[Ipocsemenue, 2020. — 127 c. : ui.

2. Xumus. 3amadHuK . ydeOHOe TmocoOue HJisi  cpeaHero mnpodeccHOoHaTbHOTO
obpazoBanusi / 1O. A. JlebeneB [u ap.]; moxm oOmei pemakiuerr I'. H. ®aneeBa. — Mockga :
WznatensctBo FOpaiit, 2024. — 238 c. — (IIpodeccnonansuoe obpazoBanme). — ISBN 978-5-

9916-7786-8. — Tekct : AJIEKTPOHHBIN / 9bC Opaiit [caifT]. —
URL: https://urait.ru/bcode/452161
3. Xumus :  yd4eOHMK Uil cpemHero  mpodeccuoHanbHOTO  oOpa3oBanus /

1O. A. Jlebenes, I'.H. ®aneeB, A.M.T'onybe, B.H.IllanoBan; mom oOmel penakiuei
I'. H. ®ageeBa. — 2-¢ wm3a., mepepad. m jgom. — MockBa : M3garensctBo [Opaiit, 2024. —

431 c.— (ITpodeccmonanmpHoe obOpazoBanme). — ISBN 978-5-9916-7723-3. — Texker
anextponHbi // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452143
4. Hukonbckuii, A. b. Xumus : yaeOHUK U IPAKTUKYM JJI CPETHETO

npodeccuonansHoro oopazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-e u3z., nepepad. u
nor. — Mockga : M3parensctBo KOpaiit, 2024. — 507 ¢. — (IIpodeccronanpHoe
obpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr : anekrponnsiit // ObC FOpaiit [caiit]. —
URL: https://urait.ru/bcode/452591

3.2.2. JlonoJIHUTEIbHbIE HCTOYHUKH
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5. Xwumwus. 3agayHuK: yaeOHOE mocodue Uit CpeHero npodeccuoHaIbHOr0 00pa30BaHMs
/ 1O. A. Jlebenes [u ap.]; mox obmieit penakuueii I'. H. ®aneesa. — Mocksa: M3aarensctBo IOpaiir,
2023. — 236 c. — (IlpodeccuonanvHoe obOpazosanme). — ISBN 978-5-9916-7786-8. — Tekcr:
snekTponHsii // O6pasoBatensHast miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513091

6. apmmmn, A. I1. Xwumuueckue tepmuHbl. CrloBaph. ydeOHOE MOcOOMe Ui BY30B /
A. I1. 'apmun, B. B. MopkoBkuH. — 2-¢ u3., ucnp. u aoi. — Mocksa: M3natensctBo FOpaiit, 2023.
— 452 c. — (Boicmiee oOpazoBanue). — ISBN 978-5-534-04639-7. — TekcT: 37eKTpOHHBIA //
O6pasosarenbHas iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514975

7. Omneitnukos, H. H. Xumus. AIropuTmsl penieHus 3a1ad U TeCThl: yueOHoe nocodue ams
cpennero npodeccuonanbHoro obpazosanms / H. H. Oneitnukos, I'. I1. MypaBbeBa. — 3-¢ u31.,
ucnp. u jgom. — MockBa: UzmarensctBo FOpaiir, 2023. — 249 c. — (IlpodeccuonansHoe
obpaszoBanme). — ISBN 978-5-9916-9665-4. — Tekct: oanekTpoHHbiii // OOpa3oBaTenbHas
iatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/513860

8. Pocun, . B. Xwumusa. Y4eOHUK W 3aJa4HUK: JUISI CPEIHEr0 Npo(EeCCHOHAIBLHOTO
obOpasosanus / . B. Pocun, JI. JI. Tomuna, C. H. ConoBseB. — Mocksa: M3narensctBo FOpaiiT,
2023. — 420 c¢. — (Ilpodeccuonansuoe obOpazoanue). — ISBN 978-5-9916-6011-2. — Tekcr:
aneKTpoHHbBIHN // O6pa3zoBarenbHas wiardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512022

9. Xumus: ydeOHUK I cpeaHero mpodeccuonanbHoro obpazoBanus / FO. A. JleGenes,
I'. H. ®anees, A. M. I'onyoes, B. H. lllanoBaut ; mox obrieit penaknueit I'. H. @aneesa. — 2-¢ u3g.,
nepepab. u gon. — MockBa: UznmarensctBo IOpaiit, 2023. — 431 c. — (IIpodeccuonanshoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Tekcr: osaexktponHbrid // OOpa3oBarenbHas
wiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/51307

3.2.3 UuTepHeT-pecypcenbl:

10. Onumnuana «Iloxopu Bopo6sesl ropsi». — URL: www. pvg. mk. ru

11. OGpa3zoBarenbHbIi cailT st mKOJIBHUKOB «Xumus». — URL: www. hemi. wallst

12. OGpa3zoBarenbHbIi caiiT ast mikoapHUKOB . — URL: www. alximikov

13. Dnexrponnas oubmuoreka mo xumuu. — URL: www. chem. msu. ru

14. Wnrepner-uznanue ais yuuteneil «EcrectBennsle Haykn». — URL: www. enauki. ru

15. Meroanyeckas razera «IlepBoe centsops». — URL: www. 1september. ru

16. Kypuan «Xumus B mkoney». — URL: www. hvsh. ru

17. Xypuan «Xumust u xu3uby. — URL: www. hij. ru

18. DrexTpoHHbI KypHaT «XuUMUKH U xuMusi». — URL: www. chemistry-chemists. com

19. Hay4Ho-mOmyJsIpHBIA TPOEKT «DJIEMEHTHl OobmIon Haykm» (pu3uKa, XuMUs,
MaTeMaTHKa, acCTPOHOMHS, HAyKU O XH3HHM, Hayku o 3emuie). HoBocTH Hayku, KHWUTHM, Hay4yHO-
TIOITYJISIPHBIE CTaThH, JIGKIIUH, SHIIHKJIOTICTUH.

20. Caiir HayuHo-nonymsipHoro xypaana «lloremnmam» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

21. CaiiT  Hay4yHO-TIOMYJISApHOro  XypHama «Xumua u  xm3Hb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

22. OTkpbITast 3JeKTpOoHHas OuOIMOTeKa XumMuueckoro moprana «Chemnet», comepxut
ydeOHbIe U MH(POPMAIMOHHBIE MaTEPHANIBl ISl IIKOJBHUKOB U Y4HTele. B Hell MOXHO HaWTh
y4eOHUKH 10 O0IIel U HEOPraHMYECKOW XMMHUHU, OPraHUYECKONH XUMHUH, MYJIbTUMEANaMaTepHabl,
a TaKkKe 33/1a4M XUMHUYECKUX OJIMMIIHA]] C PEIICHHUSIMH, 337a4ll BCTYIUTEIBHBIX 3K3aMEHOB IS
adburypuentoB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

23. UudopmanmoHHble  Martepuasibl 00  oymMirangax: MOCKOBCKOH  TOPOJICKOM,
Bceepoccuiickoii, Menneneesckoii, MexayHapoaHoi. lIpuBeneHsl 3amauM  TEOPETUYECKUX U
HKCIEPUMEHTAJIbHBIX TYPOB, NMOAPOOHbIE peleHus], CIUcKu U pororpaduu nodeaureneit. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
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24. Cuctema JOHWCTAHIIMOHHOTO OOYy4YeHHWs, HampaBlieHHas B TIEPBYIO oOuepeab Ha
MOJArOTOBKY K OJIMMIIMAJ[aM BCEX YPOBHEH — OT LIKOJIbHBIX 10 MexayHapoaHoil. CaliT comepKut
OTPOMHOE KOJIMYECTBO 3aJa4, CrPYNIHUPOBAHHBIX KaK [0 TeMaM, Tak U mo onumnuagam. [lo Bcem
OCHOBHBIM pa3jiellaM XUMHUH MPUBEIEH TEOPETUUECKUI MaTeprall U pa300paHbl PEIICHUsT TUTTOBBIX
sagad. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

25. Tlopran mo HanorexHonorussM. OCHOBHas 1IeNIb — pa3BUTHE 00pa30BaHUS B 001acTH
HAHOTEXHOJIOTUH M TOATOTOBKAa K HHTEPHET-OJIMMIMaAe 1o HaHoTexHojorusM. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

26. Hanéxnas crnpaBouHas MH(OpMAalMsg O XMMUYECKHX SJIEMEHTaX M UX CBOWCTBax (Ha
anrimiickom si3bike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

27. Pycckosi3pIUHBI  CaT O  CBOMCTBax XMMHUYeckux odnemeHToB. —  URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

28. Hexommepueckuil calT OHJIaiH-0Opa3oBaHUs, COAEPKHUT MHOTO HMHTEPECHBIX
00pa30BaTeNbHbIX KYpCOB U BUACOJNEKIUN Uil IIKOJbHUKOB, CTYAEHTOB U yuuTened. EcTb
HecKoJIbKO KypcoB 1o xumuu. — URL: http://gotourl.ru/4800 (https://www.cas.org/)

29. Caiir Chemical AbstractService — cambplii aBTOPUTETHBII B MHpPE XHMHHU
uH(pOpPMAIIMOHHBIN HHTEPHET-pecypc (caiT miatHeiii) . — URL: http://www.organic-chemistry.org/

30. IMoprain Mo opraHUYECKOM XMMUHU Ha aHTIHiickoM si3bike. — URL: http://www.xumuk.ru

31. CaliT 0 XMMHMM: KJIacCHUeCKHe Y4YEOHUKH, CIPABOUYHUKH, DHIUKIONEINHU, IOUCK
OpraHMYECKUX M HEOPraHMYeCKMX pEeaklMil, cocraBieHue YypaBHeHMH peakuui. — URL:
http://orgchemlab.com/
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4.

KOHTPOJIb n

OIIEHKA

OBIIEOBPA30BATEJIBHOM JUCHUILINHBI

PE3YJIbTATOB

OCBOEHMUA

KoHTpouib U OlIEHKA pe3yabTaTOB O0Y4EHHs OCYLIECTBIIAETCS IPENoAaBaTeeM B IIPOLecce

NPOBEICHUS MPAKTUYECKUX 3aHATHI U J1a00OpaTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBHITIOJTHEHUS

0o0y4armuMUCs MHAWBUIYAJIBHBIX 3aJaHUM, IPOEKTOB, HccienoBaHui. PesynpTaThl 0OyueHuUs

OnpeaACIIsAr0T, 4YTO 06yqa10mI/Iec;1 AOJDKHBI 3HATh, MIOHUMATb U JCMOHCTPUPOBATH IO 3aBCPUHICHUHN

HU3y4YCHUA NUCHUIIIIMHBI.

s GpopmMupoBaHusi, KOHTPOJISI M OLIEHKH DPE3YyJIbTaTOB OCBOCHMSI y4EOHON TUCIMIUIMHBI
UCIIONIB3YETCSI CHUCTEMa OLEHOYHBIX MEPOIPHUITHM, MpeacTaBisionias co00il KOMIUIEKC Y4eOHBIX

MEpPOMPUITHIA, COTJIACOBAHHBIX C pe3y/bTaTaMu 00y4deHus u chopmynupoBaHHbIX ¢ ydyetoM OI'OC

COO (mpeametnsbie pe3ynbtathl o aucuuruie) u GI'OC CIIO.

Tuns! oeHOYHBIX

Ne OK Mopnyas/Pasnen/Tema | Pesyabrar 00y4eHus .
MeponpusiTHii
| OcHoBHOE co/lep:KaHue
1 ®opmyMpoBaTh 0a30BbIe
Paspnen 1. OcHoBBI PMyHp
MOHSITUS U 3aKOHBI
CTPOEHHUS BellecTBa
XUMUH
1.1 [OK 01 Crpoenue aToMOB CocTaBisATh XUMHUYECKHE Texkyuuii KOHTPOJIb:

XUMHUYECKUX
3JIEMEHTOB M TPUPOIA
XUMHUYECKOH CBSI3U

(hopMyIIbI COeMHEHHI B
COOTBETCTBHUU CO CTETICHBIO
OKHCJICHUSI XUMHUYECKUX
9JIEMEHTOB, UCXOS U3
BAJIGHTHOCTH U
31EKTPOOTPULATENBHOCTH

1. Tect «CtpoeHue aToMOB
XUMHUYECKHUX DJIEMEHTOB U
NpUPOJA XUMUYECKOMN
CBSA3U».

2. 3agauu Ha COCTaBJICHUE
XUMHYECKHUX HOopMyIT
JIBYXaTOMHBIX COETMHEHUM
(okcu10B, Cynb(PUIOB,
TUAPUJIOB U T.I1.).

3. 3agaHus Ha
WCIIOJIb30BaHUE XUMUYECKOU
CUMBOJIMKH U Ha3BaHUU
COEMHEHUH 110
HOMEHKJIAType
MEXIYHAPOJAHOTO COI03a
TEOPETUYECKON 1
MPUKIATHOW XUMUHU U
TPUBHUAIILHBIX Ha3BaHUM JIJIs
COCTaBJICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(hUI0B, THAPUIOB U
T.IL.) U APYTUX
HEOPraHUYECKHUX
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUusTHI

COEIUHEHUN OTAEIbHBIX
KJIaCCOB

IIpomeskyTounas

aTrecTamus:
HuddepennmpoBaHHbIf
3a4er

1.2

OK 01
OK 02

[Tepuonuueckuii 3aKoH
u tabmuma J[. 1.
Meunneneena

XapakTepu3oBaTh
XUMHUYECKHE JIEMEHTHI B
COOTBETCTBHUH C UX
I0JIO)KEHUEM B
IIEPUOINYECKON CHCTEME
XUMHNYCCKHUX 3JICMCHTOB
J.N. MenneneeBa

Texkyuuii KOHTPOJIb:
1. Tect «Meramtnueckue /

HEMeTaIJIndecKre CBOMCTBA,
3JIEKTPOOTPUIIATEIHLHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHUMHYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
IIOJIOKCHUEM B
IIEPUOIUYECKON CUCTEME
XHMUYECKHX DJIEMECHTOB
J.1. MenneneeBa.

2. IIpakTuyeckue 3aaHus
Ha YCTAHOBJICHUE CBSI3U
MEXAYy CTPOCHHEM aTOMOB
XHUMUYECKHUX DJIEMEHTOB U
MEePUOIUYECKUM
N3MEHEHHEM CBOMCTB
XHUMUYECKHX DJIEMCHTOB U
UX COCINHEHUH B
COOTBETCTBUH C
MOJIOKCHUEM
IIepuonnueckoii cucreme.
3. IlpakTuko-
OPUEHTHPOBAHHBIE
TEOPETHUECKUE 3aJaHus Ha
XapaKTepU3aINI0
XHUMUYECKHX DJIEMEHTOB:
«Meramnudeckue /
HEMETAIINYCCKUE CBOICTRBA,
3JEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHUMUYECKHUX JIEMECHTOB B
COOTBETCTBUE C UX
AJICKTPOHHBIM CTPOCHUEM U
ITOJIOKEHHUEM B
MEPUOTUYECKON CUCTEME
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUusTHI

XUMHUYECKHUX DIIEMEHTOB
J.1. MenneneeBa»

IIpomeskyTounas

aTrecTamus:
HuddepennmpoBaHHbIf
3a4er

Pazpea 2.
XruMUYeCKHue peakiunu

XapakTepu3oBaTh THIIbI
XHUMHYECKUX peaKkuui

KonTpoasnas padora
«CTpoeHne BemecTsa u
XHMHUYeCKHe PeaKkium»

2.1

OK 01
OK 04

Tunel XUMHUECKUX
peakuuii

CocCTaBJIATh peaKiuu
COCITMHEHUS, PA3IOKEHUS,
oOMeHa, 3aMeIlCHu,
OKHCIIMTEIHHO-
BOCCTAHOBUTCIIbHBIC
peakuuu

Texkyuuii KOHTPOJIb:
1. 3agaun Ha cocTraBiIeHUE

YpPaBHEHUM pEaKIUM:

— COEMHEHMSI, 3aMeIleHUS,
pas3ioxeHus, 0OMeHa;

— OKHCIIUTENIbHO-
BOCCTaHOBUTEJIbHBIX
pEaKLHUii C UCIIOJIH30BAHUEM
METO/1a 3JIEKTPOHHOTO
OanaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIleCTBA UIIH 00bEMa
ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIECTBA,
Macce Uil 00bEMY OJTHOTO
U3 YYACTBYIOIINX B PEAKITUU
BEILIECTB; PaCUEThI

Macchl (00bEMa, KOJIMUeCTBa
BEII[ECTBA) MIPOTYKTOB
peaKkiMu, eCiI OJTHO U3
BEILECTB UMEET MTPUMECHU

IIpome:xyTouHast

aTTecTalus:
JuddepeHnnpoBaHHbIi
3a4er

2.2

DNeKTpoNIUTHYECKast
TUCCOIHAIIAA U
HOHHBIA 0OMEH

CocTaBnaTh ypaBHEHUs
XUMHYECKHUX PEaKIINH
HOHHOTO OOMeEHa ¢
y9acTHeM HEeOPTaHWIeCKUX
BEIIECTB

Texkymuii KOHTPOJIb:
1. 3amaHus Ha cocTaBICHUE

MOJIEKYJIIPHBIX U MOHHBIX
peaKkiuil ¢ yyacTueM
KHCJIOT, OCHOBAHUM U COJIEH,
YCTaHOBJICHUE U3MEHEHHUS
KHCIIOTHOCTH CPEIbI

2. JJabopaTopHnas pabota
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema |  Pe3yabTat 00y4eHust .
MeponpusiTHi
"TUMbl XUMHUYECKUX
peakuuii"
IIpomeskyTounas
arrecraums:
HuddepennmpoBaHHbIf
3auer
3 Paspnen 3. Crpoenue u |UcciaenoBars crpoeHue u |KonTposabHast pabora
CBOliCTBa CBOMCTBA «CBoiicTBa
HEOpPraHu4ecKux HEOpPraHu4ecKUux HEOpPraHu4ecKUuX
BellleCTB BellleCTB BellleCTB)»
3.1 [OK 01 Knaccudukanus, Knaccudunuponars Tekymuii KOHTPOJIb:

HOMEHKJIATypa
CTpOeHHue
HEOPTraHUYECKUX
BEIIECTB

HEOPraHUYeCKUE BEICCTBA
B COOTBETCTBHUU C UX
CTPOCHUEM

1. Tect «Homenknatypa u
Ha3BaHHUE HEOPTAaHUUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIbI UITN
COCTaBJICHHE XUMUYECKOU
(bopMyIBI HCXOIS U3
Ha3BaHUsI BEILLIECTBA 110
MEXKTYHapOAHON WU
TPUBUAIBHON
HOMEHKJIAType».

2. 3agauu Ha pacyet
MacCcOBOH J0JH (Macchl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. lIpakTrueckue 3amanus
1o KJiaccuduKaIm,
HOMEHKJIaType U
XUMHYECKUM (hopmyrnam
HEOPTaHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB.

4. IIpakTryeckue 3alaHus
Ha OIpe/ieJIeHHe
XUMHUYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH
BUJIa XUMHUYECKOU CBSI3H U
TUIA KPUCTATTMYECKOMN
peueTku

IIpome:xxyTouHast

aTTecTanus:
JuddeperunrpoBaHHbIi
3a4er
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUusTHI

3.2

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

VYcraHaBiuBaTh
3aBUCUMOCTb (PU3UKO-
XUMHYECKHUX CBOMCTB
HEOPraHUYECKUX BEILECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAIUIMYECKOMN PELIETKH

Texkymuii KOHTPOJIb:
1. Tect «OcobennocTH

XHUMHYECKHUX CBONCTB
OKCHJIOB, KHCIIOT,
OCHOBaHHUH, aM()OTEPHBIX
TUAPOKCUIOB U COJIEWM.

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUUYECKUX
peaKIuii C yyacTuem
MIPOCTHIX U CIOMKHBIX
HEOPTraHUYECKUX BEIECTB:
OKCHJIOB METAJIJIOB,
HEMETAJIIOB U aM(OTEPHBIX
9JICMCHTOB;
HEOPraHWYECKUX KUCIIOT,
OCHOBaHHUH U aM(pOTEPHBIX
TUJIPOKCHUJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOIIUX HX
CBOICTBA U CIIOCOOBI
MOJTYYCHHUSI.

3. IIpakTuko-
OPUEHTHPOBAHHbIE
TEOPETHUECKHUE 3aJaHusl Ha
CBOMCTBA U MOJIYyYEHUE
HEOPTraHWYECKUX BEIIECTB

IIpome:xxyTounast

aTTecTanus:
JuddepeHurpoBaHHbII
3a4eT

3.3

OK 01
OK 02
OK 04

WNnentudukarus
HEOPTaHHYECKUX
BEIECTB

Hccnenosatb
KAQUCCTBCHHBIC peaKI_[I/II/I
HGOpI‘aHI/IquKI/IX BCIIICCTB

Texkymuii KOHTPOJIb:
1. IIpakTHko-

OpUEHTUPOBAHHBIE 3aJaHUs
110 COCTaBIICHUIO
XUMUYECKUX PEaKIUi ¢
y4aCTHEM HEOPTaHMYECKUX
BEIIECTB, UCTIOJIb3YEMBIX
JUTSL IX UJICHTU(DHUKAIIAN.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPTaHUYECKUX BEIIECTB”

IIpome:xyTouHast
aTTecTanms:
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUusTHI

JuddepeHnnpoBaHHbIT
3a4er

Pasnen 4. Ctpoenue u
CBOMCTBA
OpraHnyecKux
BellecTB

HccaenoBarb cTpoeHue u
CBOMCTBA OPraHUYeCKUX
BelllecTB

KonTtpoabHnas padora
«CTpoeHue U CBOMCTBA
OpPraHn4YecKuX BellecTB»

4.1

OK 01

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIICCTB

Knaccudunuposars
OpraHMYecKUe BEIecTBa B
COOTBETCTBHUH C UX
CTpPOCHUEM

Texkyuuii KOHTPOJIb:
1. 3aganus Ha cocTaBICHUE

Ha3BaHUM OPraHUYECKUX
COECIMHEHM 110
TPUBHAIBHOW WA
MEXKYHapOAHOU
CHUCTEMATUYECKOU
HOMEHKJIAType.

2. 3aiaHus Ha COCTaBJIEHUE
HOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (OpPMYII
OpPraHMYECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB.

3. 3amauyu Ha onpeaeneHue
npocreiiieit GopmMyIbl
OpPraHUYECKON MOJIEKYJIBI,
UCXOJS U3 DJIEMEHTHOIO
cocrasa (B %)

IIpomexyTouHas

aTTrecTanms:
HuddepennmpoBanHbIi
3a4er

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OpraHNYeCKHUX
COCTMHCHUH_

VcranaBauBarth
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOEHUS MOJIEKYII

Tekymuii KOHTPOJIb:
1. 3amanust Ha COCTaBICHUE

YpaBHEHUN XUMUYECKUX
peaKkiuil ¢ yyacTuemM
OpTraHWYECKUX BEIECTB Ha
OCHOBAHHH UX COCTaBa U
CTPOEHHUHA.

2. 3amaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakuui,
WJUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUusTHI

Y4€TOM MEXaHU3MOB
POTEKAaHUS JaHHbBIX
peaKIUil U TeHETUYECKOU
CBSI3M OpPraHUYECKHUX
BEIIECTB Pa3HbIX KIIACCOB.
3. PacueTrHble 3a1a4u 110
YPaBHEHUSIM PEaKLMi C
y4acTHEM OPTaHHYECKUX
BEIIECTB.

4. JIaboparopHas paboTa
“IIpeBpatieHus
OpPTaHMYECKUX BEIIECTB MPU
HarpeBaHuu"

IIpome:xyTouHas

aTrecTanms:
JuddepeHnnpoBaHHBIT
3a4er

4.3

OK 01
OK 02
OK 04

Wnentuduxanus
OpPraHHYECKUX
BEILIECTB, X 3HAYCHUE
Y IPUMCHEHUE B
OBITOBOM U
MIPOU3BOJICTBEHHOU
JeSITeIbHOCTH
YeloBeKa

HccnenoBats
Ka4EeCTBEHHBIE PEAKLIMHU
OPraHUYeCKUX COCTMHEHUHN
OT/AEJIbHBIX KJIaCCOB

Tekymuii KOHTPOJIb:
1.IlpakTuxo-

OpPUEHTHUPOBAaHHbIE 3a/1aHUS
10 COCTaBJICHUIO
XUMHUYECKHUX PeaKIuii ¢
y4aCTHEM OpPTaHUYECKUX
BEIIECTB, B T.U.
UCTIONTB3YEMBIX JUIS UX
UACHTU(UKAIY B OBITY U
IPOMBIIIJIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxanms
OpPraHUYeCKUX COeMHEHUN
OTJIENbHBIX KJIACCOB”

IIpome:xxyTounas

aTTecTamms:
HuddepennmpoBanHbIi
3a4er

Pazpgen 5.
Kunernueckune n
TePpMOAUHAMUYECKUE
3aKOHOMEPHOCTH
NPOTeKAHUSA
XHUMHYECKHX PeaKIui

XapakTepu3zoBathb
BJIMSIHHE PA3JIHYHBIX
(axkTopoB Ha paBHOBecHe
U CKOPOCTh XMMHUYECKHUX
peakuui

OK 01

CKOpOCTh XMMHUYECKUX

XapakTepu3oBaTh BIUSHUE

Texkymuii KOHTPOJIb:
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema |  Pe3yabTat 00y4eHust .
MepOoNnpUATHI
OK 02 peakuuil. XMMHUYECKOE |KOHLIEHTpaluu [IpakTuko-
paBHOBeCHE pearupyromux BeUecTB U |OpUEHTUPOBAHHBIE
TeMIIepaTypbl Ha CKOPOCTh |TEOPETUYECKUE 3aaHUs Ha
XUMUYECKHUX peaKIi aHanu3 (pakTopoB,
XapakTepu30BaTh BIUSHUE |BIMAIOIIMX HA U3MEHEHHE
W3MEHEHHUS KOHLIEHTPALUU |CKOPOCTU XMMHUYECKOMN
BELIECTB, peakluu cpepl U |peakuuu. [IpakTuko-
TEMIIEPATypbl HA CMEIIEHNE |OPUEHTUPOBAHHBIE 3a/1aHUs
XMMHUYECKOI0 PaBHOBECUSl |HA IPUMEHEHUE IPUHIUIA
Jle-IllaTenbe miis
HaXO0’KJICHUs HallpaBJICHUS
CMEILEHUS PABHOBECHS
XUMHUYECKOH peakuu u
aHaJIu3 (PaKToOpoB,
BJIMSIIOLIMX HA CMELLEHUE
XUMHUYECKOI0 PaBHOBECUS
IIpome:xyTouHas
aTTecTalms:
JuddeperunpoBaHHbIi
3ayer
6 HccnenoBatb nCTHHHBIE
Pa3nes 6. PacTBopbl  [pacTBOpBI ¢ 32aJaHHBIMU
XapaKTepUCTHKAMU
6.1 |OK 01 ITonsaTue o pactBopax |Pa3inuyaTe UCTUHHBIE Texkymuii KOHTPOJIb:
OK 02 PacTBOPEI 1. 3apmaun Ha
IPUTOTOBJICHHE PACTBOPOB.
2. IlpakTuko-
OpUEHTUPOBAHHBIE
pacueTHbIE 3aJaHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
IIPOU3BOJCTBEHHOMN
JeSITeNIbHOCTH YeJIOBEKa
6.2 |[OK 01 Uccnenosanue cBoiictB |MccnenoBars husmko- JlaboparopHas paboTa
OK 04 pacTBOpOB XMMHYECKHUE CBOMCTBA “IIpuroToBneHue
WCTHHHBIX PacTBOPOB pacTBOpoB”
IIpome:xxyTounas
aTrecTanms:
JuddepenunpoBaHHbIN
3auer

IIpo¢deccnonaibHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAepKAHUE TPUKJIATHOTO

MO/1YJIfA)
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema |  Pe3yabTat 00y4eHust .
MeponpusiTHi
7 Paznen 7. OuenuBarth nocjaeacTBHs |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOM U Oynyuen
NMPOU3BOJACTBEHHOM NMPOU3BOACTBEHHOM npogdeccuoHaIbLHOM
AeATeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa |/1esiTeJIbHOCTH)
YyeJI0BeKa (ORI (1%3 70107071
JKOJIOTHYECKOM
0e3onacHoOCTH
OK 01 Xumus B ObITY U OuenuBath nocienctsus | Tekyuuii KOHTPOJIb:
OK 02 IIPOU3BOJICTBEHHOU OBITOBOI 1 Keiic (c yuerom Oynymeii
OK 04 NESTETLHOCTH YEJIOBEKA |IPOU3BOICTBEHHON NpO(heCCHOHATBHON
OK 07 JIeATEIILHOCTH YeJIoBeKa ¢ | ACSTENbHOCTH)
HO3HIHI SKOJOrnueckoii | BO3MOXKHBIE TEMBI KEHCOB:
6e30MaCHOCTH 1. Tlorennenue kIuMara u
BBICBOOOK/ICHHE Ta30BBIX
TH/IPATOB CO JIHA OKeaHa.
2. bBynymue matepuansl ajs
aBua-, MalIMHO- U
npruOOPOCTPOCHHUS.
3. HoBsle maTepuarbl s
COJTHEYHBIX OaTapeit.
4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MIPENapaToB
IIpomexyTouHas
arrecraums:
HuddepennmpoBanHbIi
3auer
8 [TIK 2.1 Xumus B ObITY U OuenuBath nocienctsusd | Tekyuuii KOHTPOJIb:

MPOU3BOJACTBEHHOMN
JEATEIIbHOCTH YEJIOBEKA

OLITOBOH U
IPOU3BOACTBEHHOMN
JIeSITENLHOCTH YEI0BEKa C
MO3UIUM SKOJIOTHUECKOM
0e30IMacHOCTH

Ketic (¢ yuerom Oyaymieit
npodeccuoHanbHOM
JESITEIIBHOCTH)
Bo3MokHbBIE TEMBI KEHCOB:
1. TTorennenue knumara u
BBICBOOOIK/ICHUE Ta30BbIX
TUAPATOB CO IHA OKEaHa.
2. bynymue matepuansl ajs
aBua-, MalIuHO- 1
pruOOPOCTPOCHHUS.

3. HoBble maTepuasl amns
COJIHEYHBIX OaTapeit.

4. JIexapcTBa Ha OCHOBE
pacTUTEIBHBIX MIPENapaToB

IIpomeskyTouHas
arrecraums:
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oeHOYHBIX
MeponpUusTHI

HuddeperunpoBaHHbIi
3a4eT
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