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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» sBiaseTcss 00s13aTeIbHON 4acThIO
o011eo0pa3oBaTeapHOrO KKIIA 00pa3oBaTensHOM mporpaMmel B cootBeTcTBrE ¢ @I'OC CIIO no
crnenunainbHocTy 44.02.01 IlpenonaBanre B HaYaIbHBIX KJlaccax

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

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 MOHMMAaHUE 3aKOHOMEPHOCTEH IMPOTEKaHHsI XUMHYECKUX IPOLIECCOB U
ABJICHUM B OKpYXalolled cpene, UEJIOCTHOW HAay4yHOM KApTUHBI MHpA, B3aUMOCBA3U H
B3aMMO3aBUCHUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHHS MPOBOJUTH pacueTbl IO XHUMHUYECKUM (opMysiaM M ypaBHEHUSIM
XMMHUYECKMX  PEaKUMH, IUIAaHUpOBaTb M  HMHTEPIPETUPOBATh  PE3YNbTaThl  XMMHYECKHX
HKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKM IMPOBEIECHUS XMMUYECKUX SKCIIEPUMEHTAIBHBIX UCCIEIOBAaHUMN C
coOroIeHNEM ITpaBUJl 0€30MacCHOT0 OOpAallEHUs C BELLIECTBAMU U JJAOOPaTOPHBIM 000PY10BaHUEM;

4) pa3BUTh YMEHHUS aHAJIU3UPOBATh, OLEHUBATH, IPOBEPATH HA JOCTOBEPHOCTh U 0000IATh
MH(pOPMaLIMI0 XUMHUYECKOT0 XapaKTepa U3 pa3IuiHbIX HCTOYHUKOB;

5) cdopmupoBaTh yMEHHsS TPOTHO3UPOBATH IOCIEACTBHS CBOEH JEATENbHOCTH U
XUMHUYECKHX PUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX ITPOIIECCOB;

6) chopMupoBaTh MOHUMAHNUE 3HAYMMOCTH JIOCTHKEHUH XUMUUYECKONH HAyKH M TE€XHOJOTHI
JUISL pa3BUTHS COLIMATIBHOM U ITPOU3BOJCTBEHHOMU cdep.

1.2.2. IInanupyemMble pe3yabTaThl OCBOCHHUSI 001e00pa3oBaTeIbHON IMCHUILIUHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocnHoBe PT'OC COO

Ocoboe 3HaueHwe AUCIUTUTMHA HMeeT rpH GpopmupoBanmun 1 passutuu OK 01, OK 02, OK
04, OK 07, IIK 1.4



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

MO3HABATEJIbHBIMHU JEHCTBUAMU:

a) 0a30BbIe JJOTHYECKHE IeiiCTBHS:

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

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

- ONpenensaTh eI JeATeNbHOCTH, 3a/1aBaTh
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 TMIpHU
pEIIeHNH KU3HEHHBIX MPoOIeM

0) 0a3oBbIe HCCIeA0BaTEIbCKHE TeHCTBUS:

- BJIAJIETh HaBBIKAMH y4eOHO-

Kon u IlnanupyemMble pe3yJjbTaThl 0CBOECHHS THCIUILIHHBI

HaNMMeHOBaHHe

(popmupyembIxX O0mme JucuuninHapHble

KOMIIeTeHIM

OK 01. | B yacTu TPyA0BOr0 BOCIUTAHUA: - BJIAJEThb CHCTEMOM XUMHUYECKMX 3HAHHUW, KOTOpas  BKJIIOYACT:

BriOupath - TOTOBHOCTb K TPyAy, OCO3HaHHE IICHHOCTH | OCHOBOMOJAralollue MOHATUS (XUMHUYECKUN SJIEMEHT, aTOM, DJIEKTPOHHAS

CIocoObI MacTepeTBa, TPy oIooue; oboJiouka aroma, s-, p-, 0-3JIeKTpOHHBIC OPOUTAIM AaTOMOB, HOH, MOJICKYIIa,

pemleHuss 3ajay | - TOTOBHOCTb K aKTUBHOH JEATCIBHOCTH | BajIeHTHOCTb, 3JIEKTPOOTPHIATENHLHOCTh, CTEHEHb OKUCIEHHUS, XMMHYECKas

npodeccHoHaIbH | TEXHOJOTHYECKOH 1 COLMATBHOHN | cBg3p, MOJL, MOJIApHAS MAacca, MOJAPHEI OOBEM, YITIEpPOIHBIA CKENIET,

oif iesTenbHOCTH | HAMPABICHHOCTH, CIOCOOHOCTh HHULMHPOBATS, (GyHKIMOHATBHAS TPYIIIA, PajuKall, U30MEpHs, U30MEPhl, TOMOJIOTHUCCKUI

npUMeHHTENpHo | [VIAHUPOBATE M CAMOCTOATEIBHO - BBIIOIHATD | gy roMoIOrH, YIiaeBoLOPOIbI, KUCIOPOI- M a30TCOAEPIKAIIUE COEAMHEHUS,

K pasiuyHply | TAKYIO ACATCILHOCTD, OMOJIOTHYECKH AKTHUBHBIE BEIECTBA (YIIEBOBI, JKHPbI, OCIKH), MOHOMED,

KOHTEKCTaM ) HHTEpeC K PasTMaHBIM chepam MOJIUMEP, CTPYKTYPHOE 3BCHO, BBICOKOMOJICKYJISIPHBIC  COCAMHCHWSI,
HPO(ECCHOHAILHOI ACATENLHOCTH, KPUCTaJNTNYECKasi PEIIETKA, THIbI XUMHUYECKUX PEaKiuil (OKUCIUTEIbHO-
OBjajieHne YHUBEPCAJbHBIMH  YYeOHBIMH

BOCCTAaHOBUTENbHBIE, 3K30- U SHJO0TEPMHUUECKHE, PEaKIIUU HOHHOTO 00MEHa),
pacTBOp, IEKTPOIUTHI, HEIIEKTPOIUTHI, NIEKTPOIUTHIECKAST TUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOM PEeaKIK, XUMUYECKOE
paBHOBECHE), TEOPUH U 3aKOHBl (TEOpPHs XUMHUYECKOTO CTPOEHUS
opranuueckux BemectB A.M. ByriepoBa, Teopusi 3JIEKTPOIMTUYECKOM
Juccounuanuy, nepuogudeckui 3akon J[.M. MenaeneeBa, 3aK0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XMMHHU, (PAKTOJIOTHUECKHE
CBEJIEHUS O CBOMCTBAxX, COCTaBe, MOJYYEHUH U OE30MaCHOM HCIOJIb30BaHUU
BaXHEHIIMX HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOHN AEATEIbHOCTH YEI0BEKA;

- yYMEThb BBIABIATH XapaKTEpHbIE MPHU3HAKK M B3aUMOCBS3b H3YYEHHBIX
MOHSTHH, IPUMEHITh COOTBETCTBYIOIME MOHATHS IIPU ONMUCAHUHM CTPOCHMUS
U CBOMCTB HEOPraHMYECKUX M OPraHMYECKHX BEIECTB M WX MPEBpallCHHI;

BBISIBJIATH ~ B3aUMOCBA3b  XMMHYECKMX 3HaHUM C  TOHATUAMH U
MNPpEACTABICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX IMTPEAMCETOB,

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

TPUBHUAIBHBIC HA3BAHUS BAKHEUIITUX BEIIECTB (ITUJICH, alleTHIICH, TTUICPHH,
denon, dopmanpaerun, YKCycHas KHUCJIOTa, TJIUIMH, YrapHbIi Tas,




HCCIIEN0BATEIbCKOU u MIPOEKTHOMN
NesITeIbHOCTH, HaBbIKAMU  pa3peleHUs
pooem;

- BBISIBJIATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U U
AKTYaJIMU3NUPOBATH 3aaavy, BbIABHUI'ATh

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  HCIIOJB30BaHUA B

MMO3HABATEILHON U COIMAJIbHON IIPaKTHUKE

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 XapaKTepHBbIE XUMHYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOILMMHU 3KCHEPUMEHTAMHU U 3allUCAMU YPAaBHEHUN XHMHUYECKUX
peaKIuii;

- YMETb YCTaHaBJIMBaTh INPUHAIJIECKHOCTh M3YYEHHBIX HEOPraHWYECKUX U
OpPraHMYECKUX BEILECTB K ONPEACICHHBIM KJlacCaM U IpyIIaM COECIUHEHUH,
XapaKTepu30BaTh UX COCTAaB M BA)KHEWILME CBOMCTBA; OMNPEIENATH BHJIbI
XMMUYECKHUX CBs3€eH (KOBaJeHTHAas, MOHHAs, MeTaJUIMYecKas, BOJOPOIHAs),
TUIIBI KPUCTAUTMYECKUX PEIIETOK BEIIECTB; KIacCu(hUIUPOBATh XUMHUECKHE
peaxkuuu;

- chopMHUpOBaTh MPEACTABICHHS: O MaTepHaIbHOM EIWHCTBE MHDA,
3aKOHOMEPHOCTSX U NIO3HABAEMOCTH SIBJICHUH 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€pHajoOB, HOBBIX HCTOYHHUKOB SHEPTHH, B 00eCTieUeHUH
paIMoHaIbHOIO MPUPOAONOIL30BaHusA, B (DOPMUPOBAHUM MHUPOBO33PEHUS U
oOmiell KylIbTypbl 4eJIOBEKa, a TakXKe HKOJOTHYECKH OOOCHOBAHHOIO
OTHOUIEHMSI K CBOEMY 3/10POBbIO U MIPUPOJHOM CpEIE;

- BJIAJEThb CHCTEMOH XMMHMYECKHX 3HAHHUH, KOTOpas  BKIIOYAcCT:
OCHOBOIIOJIATAlONIME TOHATUS  (IOMOJIHUTENBHO K CHUCTEME MOHSITHH
0a30BOro ypoBHs) - H30TOIBI, OCHOBHOE U BO30YX/IEHHOE COCTOSIHME aTOMa,
ruOpuIu3aIys aTOMHBIX opOuTanel, xumudeckas cBsisb ("c" u "n", KpaTHbIE
CBS3M), MOJSpHAas KOHUEHTpalus, CTPYKTypHas Qopmyia, H30MepHus
(cTpykTypHasi, reomeTpudeckas (LMC-TpaHC-U30MEpHsI), TUIIBI XUMHUYECKUX
peakiuii (roMo- U TeTeporeHHble, 0OpaTUMble U HEOOpaTUMBIE), PACTBOPHI

(MCTUHHBIE,  JMCIEPCHBIE  CHUCTEMBI), KPHCTANIOTHAPAThI,  CTENEHb
JTUCCOLIMAIINY, DJIEKTPOJIU3, KPEKUHT, PUGOPMHUHT);TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PDEHUYECKUE 3HAHUA, JIeKAllUe B OCHOBE
NOHUMaHMs TNPUYUHHOCTM M  CHCTEMHOCTH XUMHUYECKUX  SIBJICHHH,

COBpPEMEHHBbIE TPEACTABJICHHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM,
MOJIEKYJISIPHOM M HaJMOJIEKYJIIDHOM  YPOBHSX; THPEJCTABICHUS O




MEXaHU3MaX XMMHYECKHUX pPEaKLMH, TEPMOAMHAMUYECKUX U KMHETUYECKUX
3aKOHOMEPHOCTAX UX IPOTEKaHUs, 0 XUMHUECKOM PaBHOBECHH, JUCIIEPCHBIX
cucreMax, (paKTOJIOTHYECKHE CBEIEHHUS O CBOMCTBAX, COCTAaBe, MOIYYECHUHU U
0€30I1aCHOM HCIOJIb30BAHUU BAKHEHIINX HEOPraHMYECKHX M OPraHUYECKUX
BEIIECTB B OBITY ¥ MPAKTUYECKOHN JESITEIHHOCTH YEJIOBEKa; OOMIMX HAYYHBIX
IPUHIUIIAX XUMUYECKOT0 NMPOU3BOACTBA (HA IPUMEpPE ITPOU3BOICTBA CEPHON
KHCJIOTHI, aMMHaKa, METaHOJIa, IepepaboTKu HeTH);

- YMEeTh NPOBOAMTH PACUYEThl MO XMMHUYECKMM (opMyjaM U YpPaBHEHUSIM
XUMHUYECKUX pEeakUuil € HCIIOJIb30BAaHMEM (PU3NYECKUX BEJIWYUH (Macchl,
o0beMa Ta30oB, KOJIMYECTBA BEIECTBA), XapaKTEPHU3YIOLIMX BEILECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacueTbl M0 HAXOXKICHUI XHMHUYECKOU
dopMynbl BelecTBa; pacdyeTbl Macchl (00beMa, KOJIMYECTBA BEIECTBA)
IIPOJYKTA peaklnu, €CJIi OJHO U3 UCXOJHBIX BELIECTB JaHO 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
OTHOIIICHUH 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;
BBISIBJISITH ~ B3aMMOCBA3b ~ XMMHYECKMX 3HAaHMW C  TOHATUAMU WU
NpeCTaBICHUAMHU APYTHX MPEIMETOB JUIsl 00Jiee OCO3HAHHOTO MOHUMAaHUS U
OOBSICHEHUS CYIIHOCTH MAaTepUalbHOIO €IWHCTBA MHpPA; HCIIOJIb30BAThH
CHUCTEMHbIE XHMHUYECKHE 3HAHMA Ui OOBSICHEHHS M IPOTHO3HPOBAHUS
SBJICHUH, UMEIOIINX €CTECTBEHHOHAYUHYIO IIPUPOLY;

- YMETh MHCHOJIb30BaThb HAUMEHOBAHUS  XHMHUYECKHUX  COECOUHEHHU
MEXKJIYHApOAHOTO COI03a TEOPETHYECKOM W MPUKIATHOM XUMHH U
TPUBUAIBHBIE HAa3BaHUs BEILIECTB, OTHOCSIIMXCS K M3YYEHHBIM KJlaccam
OpraHUYECKUX U HEOPraHMYECKUX COEAMHEHUH; HCIOIb30BaTh XUMHUYECKYIO
CUMBOJMKY JUIi COCTaBJeHHA (OpMyn HEOpPraHMYECKHMX  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 OajlaHCa 3THUX pPeakiuii;




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

KOMILIEKCOOOpa3oBaHusi (Ha TpuUMepe TUAPOKCOKOMIUICKCOB IIMHKA U
ATIOMHUHUS); MOJATBEPKJIAaTh XapaKTepHble XMMHYECKHUE CBOWCTBA BEILECTB
COOTBETCTBYIOIIMMHU IKCHEPUMEHTAMU U 3allUCSIMM YPAaBHEHUN XHMUYECKUX
peaKIuii;

- YMeTh KJacCU(pUIMpPOBaTh HEOPTaHMUYECKUE W OPTraHUYECKHE BEIIECTBA U
XUMHUYECKHUE PEAKIMH, CAMOCTOSTEIbHO BBIOUPATh OCHOBAHHUS M KPUTEPHUH
JUIsl Kiaccu(UKalMM U3y4aeMblX XUMUYECKHMX 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, )KUPBI, YTIIEBOIbI, 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 NOATBEP)KIaTh HA KOHKPETHBIX IPUMEpax XapakTep 3aBUCHUMOCTH
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 mnouatusa "s", "p", "d-anmekrponnsie" opbOurtanu,
HHEPreTUYECKUe YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHMs CBOWCTB
XUMHUYECKHX AJIEMEHTOB M O0pa3yeMbIX MMHU COEIMHEHUI MO IepuojaM U
rpyInmamM;

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIC
cpeiacTBa
MOKCKA, aHAJIN3a

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
(npeBpallleHuss OpPraHMYECKUX BEIIECTB IPU HArpEeBaHUM, IMOJIy4YEHUE
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,




u
UHTEPIIPETaluU
uHpOpMALIUU U
nH(pOpMaITMOHH
BIC TEXHOJIOTUHI
JUTSI BBITIOJTHEHUS
3a1a4
npo¢eCCHOHAIIBH
Ol IeATEbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa
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

JeSITeNIbHOCTh MHIUBUIYATbHO U B TPYIIIIE;
OBiajeHne YHHMBepPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMUAEHCTBUSIMMU:

B) pa6ora ¢ undopmanmeii:

- BJIaJICTh HAaBBIKAMH MOJY4YeHUsS HHGOpMAIIUU
u3 HUCTOYHHUKOB pasHbIX THUTIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJIATH  IOMCK,
aHaJIM3, CUCTEMAaTHU3alMI0 U HHTEpIpeTaIiio
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 IMPABOBBIM 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, TUTHUCHEI,
pecypcocOepexeHusi, MPaBoOBbIX M STUYECKUX
HOPM, HOPM HH(OPMAITMOHHON 0€30aCHOCTH;

OTIPEICIIATh CPEey BOJIHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIIMK Ha CyIb(dar-,
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 (CpeICcTB MaccoBod uH(popmaiuu, cetb MHTEpHET M

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 CUTyalluiaX, CBA3aHHBIX C BEIECCTBAMU U UX IPUMCHCHHUEM

- YMETb CaMOCTOSITEIbHO IUIAHUPOBaTb W MPOBOJUTH XUMHUYECKUH
SKCIICPUMCHT (HOHy‘ICHI/IC U HU3Y4YCHHC CBOMCTB HCOPraHN4YCCKUX U
OpPraHMYECKHX BEIECTB, KAUECTBEHHBIE PEaKIIUH YTIEBOJOPOIOB PA3INYHBIX
KJIaCCOB M KHCIOPOJCOAEPKAIINX OPraHMYECKHX BEIIECTB, pEIIeHHE
HKCHEPUMEHTANbHBIX 33Ja4 [0 pACIO3HABAaHUIO HEOPraHWYECKHX H
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 IOCTOBEPHOCTH;
- 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 XMUMHUYECKYI0 HH(POpPMAIUIO, TepepadbaThiBaTh
€€ 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 | 3TH 3HAHMUS MPHU HKCIECPUMEHTATbHOM HCCIEAOBAHUM BEIIECTB 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 XUMHUYECKUN  SKCIEPHUMEHT
OddexTuBHO CaMOCTOATEIBHOCTU U CaMOOIIPEIEIICHUIO; (mpeBpailleHusi OPraHUYEeCKHX BEIIECTB IPU HArpeBaHUHU, IOJIy4YCHUE
B3aMMO/ICIICTBOB | -OBJIaJICHUE HaBbIKaMU y4eOHO- | STHJICHa ¥ M3Y4YE€HHE €r0 CBOWCTB, KAUYECTBEHHBIC PEAKIMU Ha alibJCTH]IbI,
aTh U paboTaTh B | UCCIIEIOBATEIHLCKOMH, MIPOEKTHOMN U | KpaxMall, YKCYCHYIO KHCJIOTYy; JIeHarypauus O€lKOB NpHU HarpeBaHUH,
KOJUIEKTUBE U | COLIMAJIbHOM JeSATEIbHOCTH; LBETHbIE peakUUU OEIKOB; MPOBOAUTH pEAKUUU HOHHOIO OOMEHa,
KOMaH/1e OBaanenue YHHBEPCAJBHBIMH | OIIPEEIATh CPey BOJHBIX PACTBOPOB, KAUECTBEHHbBIE pEaKIMH Ha CyJb(ar-,

KOMMYHUKATHUBHBIMU JIeHiCTBUAMM:

0) coBMecTHasl 1eATeJIbHOCTD:

- TMOHUMATh U HCIOJIb30BaTh IMPEUMYIIECTBA
KOMaHIHOW ¥ UHJIMBUyaIbHOU pabOTHI;

- IIPUHUMATh LeIu COBMECTHOM
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
YCIIOBHSIX peanbHOro, BUPTYaJILHOTO
MKOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

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

OBaanenue YHHBEPCAJIbHbIMH
peryJsiTUBHbIMH J1eHCTBUSIMMU:

r) NpUHATHE ce0sl U APYTruX JIIoAei:

- 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 Ja00OpaTOpPHBIM 00OpYJOBAaHUEM; MPEACTABIATh PE3Y/IbTaThl
XUMHYECKOT0 SKCTIEPUMEHTA B (pOpMe 3aITUCH YpaBHEHHH COOTBETCTBYIOIINX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

-yMeTh  CaMOCTOSITEIbHO IUIAHUPOBATh M  MPOBOAUTH  XMUMHUYECKUN
DKCIEPUMEHT (TOJIYy4YeHHME W U3YYEHHE CBOWCTB HEOPraHMYECKHX W
OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIMH YIJIEBOJAOPOJOB PAa3IUUYHbIX
KJIAaCCOB UM  KHUCJIOPOACOAEPXkAIIUX OPraHU4YEeCKUX BEIIECTB, PpELICHHE
AKCIEPUMEHTAJbHBIX 33Jad IO pACHO3HABaHUIO HEOPraHMYECKUX H
OpPraHMYECKHX BEIECTB) C COOJIIOJCHUEM MTPAaBUII 0€30MacHOro 0OpaleHus ¢
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: - chopMupoBaTh MPEICTABICHHUS: O XHMMHUYECKOH  COCTaBISIOIIEH
OK 07. ] - c(OPMUPOBAHHOCTH 9KOJIOTHYECKOH | eCTECTBCHHOHAYYHOH KapTHHBI MHUpA, POJIM XUMUU B TIO3HAHHHU SIBJICHHM
ConelCTBOBATE | KynbTyphI, NMOHMMAHHE BJIMAHHS COLHMAIBHO- Opupoasl, B (OPMHUPOBAHMM MBIIUICHUS W KYJIbTYphl JIMYHOCTH, €€
COXPaHCHHUIO OKOHOMHYCCKHMX  TIPOLECCOB Ha  COCTOSHHC | (hyHKIIMOHAIBLHOW IPaMOTHOCTH, HEOOXOAMMOM ISl PEIlIeHUs] MPAKTUYECKUX
OKpY’KaoLeH NPUPOJHOH M COILMATBHON CPE/Ibl, OCO3HAHHE | 33713y | HKONOTMYECKH OOOCHOBAHHOTO OTHOINICHHS K CBOEMY 3/I0POBBIO M
Cpelibl, r7100aJIEHOTO XapakTepa KONOTHYCCKHX | [1pypoiHOM Cpee:;
pecypcocbepeske | Tpodrem; 5 _ | - ymMeTb coOmoaTh IpaBmiIa SKOJIOTHYECKH IIEIecO00pa3sHOro MOBEICHUS B
HHUIO, - IUIAHUPOBAHNC 1 OCYIMICCTBICHUC ACUCTBUN B | Gy i1y i TpynoBOil JEATENBHOCTH B LENSAX COXPAHEHHs CBOETO 310POBbSA U
s¢ppexTrBHO OKPYKAIOUICH CPCIC Ha OCHOBC SHAHMA HOICH | oynvycaromeid mpupoaHOil Cpebl; YYHTHIBATH ONACHOCTh BO3JCHCTBHSA Ha
AeiictBoBarh B | YCTOMINBOTO PasBUTHA qe?OBeqSCTBa; J)KUBBIE OPTaHU3MbI OMPEACICHHBIX BEIIECTB, MOHUMAsl CMbBICI MOKa3aTess
4pe3BBIYANHBIX aKTHUBHOE HerI/ISI;FI/Ie JIEUCTBUN, TPUHOCSIINX [peIETBHO IOMYCTHMOM KOHIEHTPAIIHIL,
CHUTyalusax BPCIL OKPYIAIOIICH CPele, - YMETb IPOrHO3UPOBATh, AHAIM3UPOBATH U OLCHUBATH C IO3ULIUHI
- YMEHHE TNPOTHO3UPOBATh HEOIArONPHSITHBIC . ’ - .
S KOILOLHICCKIE nocencrens | KOTOTHIECKOH 0e3omacHOCTH NOCIeACTBH OBITOBOM U MPOU3BOICTBEHHON
[peNPHHAMACMBIX [CHCTBHH, TpenoTepamars | ACTTEIPHOCTH  YeNOBeKa, — CBASAHHOM ¢ nepepaboTKOM BELLECTB;
HX; HCIIONb30BATL MOIYYEHHbIE SHAHMA JUIA NPUHATUA IPAMOTHBIX pElIeHMH
. pacimpente OIIBITA JesirenbHocTy | IPOOTIEM B CHTYAIHSX, CBA3AHHBIX C XuUMHeit;
KOJIOTHYECKOI HANIPABICHHOCTH; " YMETb 0CO3HABAaTh OMNACHOCTb BO3ICHCTBHA HA JKMBbIC OpraHH3MEI
- OBJIAJICHHE HABLIKAMU yueGHo- | ONPENCICHHBIX  BEIICCTB, MOHMMAs CMBICI IOKA3aTe/ls —IPeJeIbHOH
HICCIICIOBATENBCKOM, IPOSKTHOM M ColpanpHoii | JOMYCTUMON  KOHIEHTPAUMK, U TOSCHAT HA IPHMEpax — CIOCOObI
NESTENBHOCTH, YMEHBILIEHUSI U MPENOTBPALIEHUS UX BPEIHOIO BO3JEHCTBUSA HAa OpPraHHU3M
YyeJloBeKa.
- BJIAJICTh HaBBIKAMHU y4eOHO- | - yMeThb BBIABIATH XapaKTEpHble NPU3HAKM W B3aMMOCBS3b H3YYEHHBIX
K 1.4 HCCIIEIOBATENbCKOMN u MIPOEKTHOH | MOHATUH, MPUMEHSATh COOTBETCTBYIOLINE MOHATUS MPU OMHCAHUU CTPOCHUS
AHTM3UPOBATE | esTEeNPHOCTH, HaBbIKAMHM  Pa3pEUICHMsI | U CBOMCTB HEOPTaHUYECKUX M OPraHMYECKUX BELIECTB M UX NPEBpAllEHU;
Iponecce u npobiem; BBISBJIITh ~ B3aUMOCBA3b ~ XUMHUYECKMX  3HAaHMUH C  TOHATHSAMH U
PC3yJILTaTBI - BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U U | NIPEACTABICHUSMU JAPYTHX NPEAMETOB JUIst 00Jiee OCO3HAaHHOTO TOHUMaHMS U
00ydeHus aKTyaJIM3UpOBaTh 3az1auy, BBIIBUTaTh | OOBSCHEHHUSI CYIIHOCTH MAaTepUaJbHOTO €AMHCTBA MHpA; HCIOIb30BaTh
00yJaromuXCs TUIIOTE3Yy €€ PELICHMs, HaXOAUTh apTyMEHTHl | CHCTEMHBIE XWMHUYECKHUE 3HAHHUS Ui OOBSICHEHUS M IPOTHO3UPOBAHMS

JUISL  JTOKA3aTeJIbCTBA CBOMX YTBEPXKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PEUICHUS;

SBJICHUH, UMEIOIIHUX €CTECTBEHHOHAYUYHYIO TPUPOIY
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- aHaJIu3upoBaTb IMOJYYCHHBIC B XOIC
peliCHud 3aJadu pe3yibTaTbl, KPUTHUYCCKHU

OLICHUBATh 150.4 JIOCTOBEPHOCTb,
IIPOrHO3UPOBATh ~ U3MEHEHHE B  HOBBIX
YCJIOBUSX;

- YMETh IIEPEHOCUTH 3HAHUSA B

MO3HABATEIBHYI0 U MPAKTUYECKYI0 00JIACTH
JKU3HEIEATENHHOCTH;

- YMETb HUHTEIPUPOBATh 3HAHUS W3 PA3HBIX
MPEeIMETHBIX 00IacTei;

- BBIABUT'AaThb HOBBIC niacu, HpennaraTI)
OPUTHHAJILHBIC TTOJIXO/IbI U PEIICHHUS;

- CHOCOOHOCTb HX HCIIOJB30BaHUS B
[M03HABATEIPHON M COIMAILHOM MPAKTHUKE
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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 OFPA3OBATEJBHOW MTPOI'PAMMBI TN CHUTLIMHBI: 76

- TeOpeTHYeCKoe 00yueHHe 38

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

- NPAKTHYeCKHe 3aHATHS 38

B T.4U.

1po(hecCHOHATILHO-OPUEHTUPOBAHHOE COIep KaHKe (IPaKTHUECKas 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 pa3jiesioB U 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. XuMuyeckue peaknuu 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 U CBOIiCTBA HEOPraHUYeCKHX BellecTB 14 - 8 6
Tema 3.1. Knaccudukanysi, HOMEHKJIATypa U CTPOSHHE HEOPraHMYECKUX 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 OPraHUYeCcKMX BelleCTB 26 - 14 12
Tema 4.1. Knaccuduxanusi, ctpoeHne 1 HOMEHKJIaTypa OpraHu4eCKIX BEUIECTB 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 MPOM3BOJICTBEHHOM JeSITEIbHOCTH YEJIOBEKA
Pa3zpnen 5. Kunernuyeckue 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH IIPOTEKAHUSA 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. TTonsiTHe 0 pacTBOpax 2 - 2 -
Tema 6.2. ccrejoBaHre CBOMCTB paCTBOPOB 2 - - 2
Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM JeATEJIbHOCTH 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 TUCITUTUTMHBI
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
1 CEMECTP
Pa3nes 1. OcHOBBI CTPOEHHSI BellecTBa 8
Tema 1.1. Copep:kaHue y4eOHOT0 MaTepuaa 4 OK 01
CrpoeHne aToOMOB 1. CoBpemeHHasi MoeJIb CTPOECHHS aTOMA. 2 MK 1.4
XUMHYECKHUX OnexkTpoHHas KoHpurypauus aroma. Knaccudukanus XMMUYECKHX JIEMEHTOB (s-
3JIEMEHTOB M IpUpoaa |, p-, d-anemeHThl). BaneHTHbIe 51eKTpOHBI. BaeHTHOCTh. DIIEKTpOHHAs PpUpoa
XUMHYECKOH CBS3H XUMHMUYECKOM  CBS3M. OJIEKTPOOTpHULIATEIbHOCTh. KoBaneHTHas CBA3b, €€
pPa3sHOBHJHOCTH M  MEXaHHM3Mbl 00pa3oBaHus (OOMEHHBIA H  JOHOPHO-
akuentopHselii). MoHHas cBsa3b. Metajmueckass cBa3b. BojoponHas CBs3b.
MexmonexynsipHble B3auMoAeicTBus. M30Tombl, OCHOBHOE U BO30YXJAEHHOE
COCTOSIHUE aTOMa, THOpUAM3AlLKs aTOMHBIX OpOHUTAIEH.
IIpakTnyeckue 3aHATHSA 2
I13 Nel. PemieHne npakTH4YeCKUX 3aJaHUIl HA COCTaBJIeHHE JJIEKTPOHHO- 2
rpapuyeckux ¢opmya syieMeHTOB 1-4 mepuoaoB, 3JIEKTPOHHBIX (OpMYyII
MOJIEKYJ U OTPE/IEIIEHNE THIIA CBSI3U.
Pemenne 3amaHuii Ha HCIOJIB30BAHME XHMHUYECKOM CHUMBOJMKH M Ha3BaHWU
COCIMHEHMI 10 HOMEHKJIATYpe MEXIYHApOJHOIO COK3a TEOPETUYECKOW U
MIPUKJIAJIHON XMMUM U TPUBHAJIBHBIX HA3BaHWUW AJI1 COCTABICHHUS XWMHUYECKUX
(GbopMynl TBYXaTOMHBIX COEAMHEHHH (OKCHAOB, CyIb(UIOB, TUAPUIOB U T.I.) U
JPYTUX HEOPTaHUYECKUX COETMHEHUN OTAEIBHBIX KIACCOB.
Tema 1.2. Coaep:xanue yueOHOIro MaTepuaJia 4 OK 01
Ilepuognueckuii 3akoH | 2. Ilepuoamyeckasi cucremMa xumuueckux jiemeHToB .. MeHnaesieeBa. 2 IIK 1.4
n tabmuma J[.U. Ousnyeckut  cmbicn  [lepuonmueckoro  3akona .M. Menpeneena.
Menpeneesa 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XMMUYECKUX IJIEMEHTOB, 00pa3yeMbIX UMHU

MPOCTBIX W CIIOKHBIX BEIIECTB B COOTBETCTBHHM C MOJIO)KEHHUEM XHMHUYECKOTO
aneMeHTa B llepuoanyeckoii cucteme. MUpPOBO33pEHUECKOE U HAYYHOE 3HAYEHUE
Ilepuonnueckoro 3akona J[.M. MengeneeBa. IIpornossr JI.MI. Menneneena.
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OTKpBITI/Ie HOBBIX XUMHWUYCCKHX 3JICMCHTOB.

HpaRTn'{ecmle 3aHATHUHSA

I13 Ne2. PemieHne NpakTHKO-OPHEHTHPOBAHHBIX TEOPeTHYECKUX 3aJaHUI

Ha  XapakTepU3alMI0  XMMHYECKHX  JJIEMEHTOB «MeTtajuiyeckue  /
HEMETAJUIMYECKUE CBOMCTBAY, JIEKTPOOTPHULIATEIBHOCTE U CPOJCTBO K JIEKTPOHY
XUMHMYECKHX DJIEMEHTOB B COOTBETCTBUE C HX DJIEKTPOHHBIM CTPOCHHEM U
IIOJIOKEHUEM B IIEPUOJMYECKOM CHCTEME XUMHYECKHX 23yeMeHtoB JI.W.
MenpeneeBa». Pemenue pacueTHbIX 3aJa4 HAa HAXOXKIEHUE OTHOCHUTEIBHOU
MOJIEKYJISIpHOM Macchl. OrpeneneHre MacCOBOM JJOJIM XMMHUYECKHUX 3JIEMEHTOB B
cJ10kHOM BeniecTtse. CocTaB, CTPOCHHE MOJIEKYIL.

Paznes 2. Xumnueckue peakuu

10

Tema 2.1.
TuIel XUMHUYECKUX
peaxkiun

Coaep:xxanue yueOHOro MaTepuaJia

3. Knaccupuxanuss ®W TUOBI XMMHYECKMX peakUMii ¢ yvyacTuem
HEOPraHUYeCKHX BelleCTB.

KonuuecTBeHHble OTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XMMHUU M PacyeThl IO YPABHEHUSAM XUMMUYECKMX peakiuil. Moib Kak eIuHHIa
KoJIn4yecTBa BelecTBa. MossipHas mMacca. 3aKOHBI COXPAHEHUS MACChl U DHEPIUU.
3akoH ABorajipo. MosnsipHblil 00beM razoB. OTHOCHTEIbHAS IUIOTHOCTD I'a30B.
Peakuuu komIuiekcooOpa3oBaHUS C ydacTUEM HEOPraHMYEeCKHMX BeEUIeCTB (Ha
IIpUMEpPE THAPOKCOKOMIUIEKCOB IMHKA U QJIFOMUHHS).

HpaKaneCKne 3aHATHUSA

I3 Ne3. CocraBjieHue YpaBHeHMH peakuuii coeIuHeHHs, Pa3JIOKEHUs,
3aMeleHus, 00MeHa.

VYpaBHEHUS peakIyii TOPEeHWs, HOHHOTO OOMEHa, OKHCJIECHHS-BOCCTAHOBJICHHUS.
Pacyer KONMMYECTBEHHBIX XapaKTEPUCTHK HUCXOAHBIX BEIIECTB W MPOIYKTOB
peakuuu. PacyeT KOJIMYECTBEHHBIX XAapaKTEPUCTUK TMPOAYKTa PEaKLIHH
COEJIMHEHUS, €CIIM OJHO U3 BEILECTB JaHO B U30BITKE M/WIN COAEPKUT MPUMECH.
Pacuer maccoBoil min 06beMHOI A0IM BBIXOJa MPOAYKTa PEaKIMU COEAMHEHUS
OT TEOPETUYECKH BO3MOXKHOro. Pacyer oOBeMHBIX OTHOIIEHMH Tra3oB. Pacuer
Macchl (00BEM, KOJMYECTBO BEIIECTBA) MPOAYKTa PEAKIUHU, €CIH OJHO W3
BEIIECTB JIaHO B BHJIE pacTBOpa C OINpPENeIeHHOW MaccoBOW Joyeit
pPacTBOPEHHOTO BEIIECTBA.

I13 Ne4. Pemienne ypaBHeHUI OKMCICHUA-BOCCTAHOBJICHHS.
Crenenp oxuciaeHusd. OKHCINUTENs M BOCCTAHOBUTENb. OKHUCIHUTEILHO-
BOCCTAHOBUTCIILHEBIC peaKLII/II/I B Hpnpo,ue, HpOI/IBBOI[CTBeHHBIX Hpoueccax nu

OK 01
OK 02
IIK 1.4
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KHU3HCACATCIIBHOCTH OpTraHnu3MOB. OKHUCINTEIIFHO-BOCCTAHOBUTEIIHHBIN
IIOTCHIHAJI Cpcabl. CocraBicHue n YpaBHHUBAHUC OKHCIINTCIBHO-
BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ MCTOAOM JJICKTPOHHOI'O Oanmanca. TumuuHbie
HCOPraHNYCCKUC OKHUCIUTCIM W BOCCTAHOBUTCIIU. 3JICKTpOJII/13 pacTBOpPOB U
PacCIlyiaBOB COJICH.

Tema 2.2.
DIIEKTPOJIUTUYECKAS
JMCCOIMAIINSA ¥ MOHHBIN
obMeH

Conep:xanue yueOHOro MaTepuaJia

4. Teopusi dJIEKTPOJUTHYECKOH Jucconnannu. Peaknyuu noHHOro ooMeHa.
CocraBieHue peakuuid MOHHOTO OOMEHA IyTEM COCTAaBIICHUS HMX MOJIHBIX H
COKpAIICHHBIX HOHHBIX YypaBHeHHH. ['maponus coseil. 3HaueHuwe ruaponusza B
Ouosornyeckux  OOMEHHBIX  mporeccax. IIpuMeHeHme  rumponmM3a B
MIPOMBIIIIJICHHOCTH.

HpaKanecmle 3aHATHUSA

I13 Ne5. Pemenue 3a1a4 Ha cocTaBjieHHe peaKIUil HOHHOTO 0OMeHa

MyTeM COCTaBJCHMsI UX TMOJHBIX U COKpAIlEHHBIX MOHHBIX ypaBHEeHUM. PemeHue
3aJa4 Ha COCTaBJICHWE MOJEKYJSIPHBIX W HMOHHBIX YPaBHEHHUW THIPOJIU3a,
oTpesieNieHUe CTENEHU THIPOIH3a.

OK 01

Pa3nes 3. CTpoeHue u cBOiicTBAa HEOPraHUYeCKUX BellecTB

14

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa u
CTpOCHHE
HEOPraHUYECKUX
BCIICCTB

Coaepxanue yueOHOIro MaTepuaJia

5. Kuaaccudukanusi, HOMEHKJIATYPa U CTPOeHHE HEOPIaHUYEeCKHX BellleCTB
[Ipenmer HeopraHMdeckoM XuUMHH. B3anMMOCBS3b HEOPraHUYECKUX BEIIECTB.
Knaccudukanus HeopraHuueckux BeriecTB. IIpocTele M CIIOKHBIE BEIIECTBA.
OCHOBHBIE KJIacChl CJIOXHBIX BEIIECTB (OKCUIbI, THMIPOKCHUJIbI, KUCIOTHI, COJIH).
HomeHkiiatypa u Ha3BaHHE HEOPraHUYECKUX BELIECTB MCXOAA U3 UX XUMHUYECKOU
(GbopMyNbl WJIM COCTaBICHHE XUMHUYECKOW (OpMyNnbl HCXOAs W3 Ha3BaHUs
BEILECTBA 10 MEXAYHAPOAHOU U TPUBUAIBHOM HOMEHKIIATYPE.
MexMonekyisapHble  B3aumojencTBus.  Kpucraimormapartel.  ArperaTHble
COCTOSIHMSL BemlecTBa. Kpucramiuueckue © amMopdHble BemecTBa. THIbI
KPUCTAINIMYECKUX PEUIeTOK (aTOMHAasi, MOJIEKYJISIpHAs, MOHHAs, METaJInyecKas).
3aBUCUMOCTh (DU3MYECKHX CBOMCTB BeIIECTBA OT THMNA KPHUCTAJUIMYECKOM
peweTku. [IpyuuHBI MHOr00Opasus BEIIECTB.

CoBpeMeHHbIE MPENCTaBICHHUS] O CTPOSHHM TBEPIBIX, XKHUAKHUX M Ta3000pa3HbIX
BenlecTB. JKuaknue KpucTambl.

N

IIpakTHYecKkHne 3aHATHA

113 Ne6. Pemrenue 3aga4 Ha pacyeT MacCoOBOMl 0/ XMMHUYECKOIr0 3JIeMEeHTa
(coenuHeHHsi) B MoJIeKyJie H AaHaAJN3 CBOWCTB OCHOBHBIX KJIACCOB

OK 01
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HeOPraHM4ecKHX BellecTB

Pemenne mpakTHUecKuMX 3aJaHMi MO  KiIaccu(UKAlMM, HOMEHKIAType |
XMMHYECKHUM  (OpMyJIaM HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX  KJIACCOB
(Ha3pIBaTh W COCTaBIATH (OPMYJBl XHMHUYECKHUX BEIIECTB, ONPEACTATH
OpUHAUIKHOCT, K Kkiacey). Ilomck  wHpOpManmmm 1o  Ha3BaHUSAM,
UACHTU(DHUKATOPAM, CTPYKTYPHBIM (hOPMYIIaM.

Tema 3.2. Copep:kaHue y4eOHOT0 MaTepuaia 8 OK 01
DU3NKO-XUMUYECKUE 6. Meraaiabl. XUMHYECKHe CBOHCTBA OCHOBHBIX KJACCOB HEOPTaHMYECKUX 2 OK 02
CBOIICTBa BelllecTB I[IK 1.4
HEOPraHUYECKUX OOmme Qusmueckue W XUMHUYECKHE CBOMCTBa MeTayuioB. CriocoObl MOTydeHusl.
BELICCTB 3HaueHUE METAJJIOB U HEMETAJUIOB B IIPUPOJE U KU3ZHEACATEIbHOCTH Y€JI0BEKa U

opranu3moB. Koppo3usi MeTayuioB: BUABI KOPPO3UHU, CIOCOOBI 3alllUThl METAJUIOB

OT KOPpO3UH.

7. Hemerasuibl. O0umme ¢usnvyeckne U XMMUYECKHE CBOICTBA HEMETAJLJIOB. 2

Tunuunsie cBoiictBa MetaiioB [V-VII rpynn. Knaccudukanus u HoMeHKIaTypa

coequHeHn HeMeTaoB. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IPUPO/IE.

8. XuMHnyeckue CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKHUX BellecTB. 2

Oxcnapl, TMAPOKCUABI, KUCIOTBL, COJM U Jp. 3aKOHOMEPHOCTH B H3MEHEHUU

CBOMCTB TMPOCTBIX BEIIECTB, BOJOPOJHBIX COEIMHEHUM, BBICIIUX OKCHJIOB U

THIPOKCHUIOB.

IIpakTHyeckue 3aHATHSA 2

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

CBOIICTBA W NOJIyYeHHe HeopraHu4veckux BemlecTB. CoCTaBiI€HHE YpaBHEHHM

XUMHUYECKUX PEaKIMA C Y4YaCTHMEM IIPOCTBIX M CIOKHBIX HEOPraHUYECKUX

BELIECTB: OKCHJIOB METAJJIOB, HEMETANIOB U aMQOTEpPHBIX 3JIEMEHTOB;

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

HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOWCTBA.
Tema 3.3. Coaeprxanue yueOHOro MaTepuaJa 2 OK 01
[Ipon3BoACTBO TpakTH4ecKue 3aHATUS 2 OK 02
HEOPraHuIeCKuX I3 Ne8. Pemenne nNpaKkTHKO-OPHEHTHPOBAHHBIX 3aJaHUi 0 poJH 2 OK 04
BEIECTB. 3HAYCHUE 1 HEOPraHMYeCKOil XHMHUH B PAa3BUTHU MeTUIUHbI 1K 1.4
NpUMEHEeHHE B ObITY U Ha
IIPOU3BOJICTBE
HUTOI'O 3a 1 cemectp 32
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2 CEMECTP

Pa3znea 4. CTpoeHne U CBOIICTBA OPraHUYeCKUX BellleCTB

26

Tema 4.1.
Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

Coaep:xaHue yueOHOro MaTepuaJia

9. B3auMoCBf3b HEOPraHUYECKHX H OPraHUYECKHX BellecTB.

IIpeamer opraHn4eckoi XMMUU. XUMUYECKOE CTPOCHUE KaK MOPSAOK COCIUHEHHUS
aTOMOB B MOJIEKYJIE COTJIACHO MX BaJEHTHOCTU. OCHOBHBIC IIOJIOKECHUS TEOPHUU
XMMHUYECKOIO  CTPOEHUS OpraHMuYeckux coenuHeHuii A.M. bByraeposa.
YrinepoaHslii CKeNeT OPraHUYECKOM MOJIEKYJbl. MONEKYISPHBIE U CTPYKTYpPHBIC
(pa3BepHYTHIE, COKPAIICHHBIE) XUMHUECKUE (POPMYIIBL.

10. 3aBucHMOCTB CBONWCTB BelleCTB OT XHMHYECKOI'0 CTPOCHHS MOJIEKY.I.
N3omepust u usomepsl (CTPYKTypHas, reomMeTpuyeckas (LUc-TpaHC-U30Mepusi).
Kparnocts xummueckoii cBs3u. [lonstue o pyHkunoHanbHo rpymnme. IIpuHiumns
KJIacCcH()UMKAMU OPraHWYECKUX COeAWHEHHMH. MexayHapoaHas HOMEHKIATypa |
IPUHIUIBI HOMEHKJIATYPbl OPraHUUECKUX COSTMHEHUH.

HpaKanecmle 3aHATHUSA

I13 Ne9. HomeHkJIaTypa OpraHM4ecKUX COeMHEHU OTAeJIbHBIX KJIACCOB
(HacplLIeHHbIE, HEHACBIIICHHbIE M apOMAaTUYECKHE YIJIEBOJIOPOJbl, CIUPTHI,
(GeHonbl, anmpIeruapl, KETOHBI, KapOOHOBble KuciaoThl M Ap.) CocraBieHue
MOJHBIX M COKPALIEHHBIX CTPYKTYpPHBIX (OPMYJT OpraHMYECKHX BEILECTB
OTIENBHBIX  KJIACCOB, HCIOJB3YySd WX Ha3BaHUA 110 CHUCTEMaTU4YECKOH
HOMEHKJIATYpE.

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

OK 01

Tema 4.2.
CBoiicTBa OpraHUYeCKUX
COeTUHEHNN

ConepxaHue y4eGHOro MaTepuaJjia

12

11. ®u3uko-XxUMHYECKHE CBOWCTBA OPraHMYeCKHX COeIMHEHUI OTIeJbHbIX
KJIACCOB.

0COOEHHOCTH KIJIacCU(PUKAITUU u HOMEHKJIATypbl BHYTpH KJlacca;
TOMOJIOTUYECKHA P U obmas dopmyna; uzoMepus; (GU3HYECKHE CBOMCTBA;
XUMHYECKHE CBOICTBA; CIIOCOOBI MOTYYCHHUS.

12. TlpeneabHble, HenmpeaedbHbIE, APOMATHYECKHE YTIIEBOTOPOIBI.
I'openne meTaHa Kak OAWH U3 OCHOBHBIX MCTOYHHMKOB TEIJIA B IIPOMBILIUIEHHOCTH
n OpiTy. CBOICTBa NPUPOIHBIX YIJIEBOJOPOJIOB, HAXO0XKJIECHHWE B MPHUPOAE H
IIPUMEHEHHE AJIKAHOB;

['openune anernneHa Kak MCTOYHHUK BBICOKOTEMIIEPATYPHOr'O TUIAMEHH JJIsS CBAPKU
U PE3KU METAIIJIOB;

OK 01
OK 02
OK 04
[IK 1.4
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13. Kucaopoacoaep:xkammue coefuHeHHs. A30TcoAep:Kalue coeAnHEeHHUs
(criupThl U eHOIIBI, KApOOHOBBIE KMCIOTHI U 3(DUPBI, aTbIET U/l U KETOHBI, JKUPBI,
yraeBozpl). IlpakTudyeckoe NpuUMeHEHHE STHICHIVIMKONS, TIULEpHHA, (eHoua.
[Tpumenenue ¢opmanpaernia, aueTaabIerhia, YKCYCHOM KHCIOTBL. Mblla Kak
COJM BBICIIMX KapOOHOBBIX KHCIOT. Moromuye CBOWCTBAa MbUIA. AMHHBI U
aAMHHOKHCJIOTEI, OEJIKH.

I[pakTuyeckue 3aHATHS

I3 Nell. CocraBiieHue peakuni NMpUCOeIMHEHNsI U OKUCJIEHUSI HA TpUMepe
THJIeHa. PelieHre pacueTHBIX 3ajlady C MCIOJIb30BAHUEM IUIOTHOCTU Ta30B IO

BOJIOPOJY U BO3IYXY.

I13 Ne12. IIpoBeaeHre XUMHYECKHUX PeaKUIMili ¢ AHUJIMHOM U TJIMIIUHOM
JIaGoparopHas pabora «OOpa3oBaHue cojiei aHwiMHA. bpoMupoBaHue aHUIMHA.
O6pazoBanue coneit rnununHa. [lomydyeHue MemHOW COM TIMIMHAY. Pemenue
9KCIIEPUMEHTAJIbHBIX 3a4a4.

I13 Nel3. Pemenne pacdeTHBIX 3aa4 N0 YPAaBHEHUSIM peaKUMid ¢ ydyacTHeM
OPraHM4YeCKHX BellecTB.

Pemenue nenoyex mNpeBpalieHU Ha TEHETUYECKYIO CBA3b MEXJY Kiaccamu
OPraHMYECKUX COEIMHEHUH ¢  COCTABIEHMEM HA3BaHMM  OPraHUYECKUX
COCIMHEHUM 1O TPUBHAIBHOM WM  MEXAYHAPOAHOW  CHCTEMATHYECKOU
HOMEHKJIATYpE.

Tema 4.3.
Oprannueckue BeUlecTBa
B JKU3HENIESATEIbHOCTH
YyesoBeKa.
ITpousBoACTBO M
MPUMEHEHUE
OPraHUYEeCKHUX BEIIECTB
B [IPOMBILIJIEHHOCTH

Conep:xaHue y4eOHOro MaTepuaJsia

14. Buoopranuyeckue coeNHEHMs.

[lpumenernne u Ouoyormyeckas poyib yriaeBojoB. OKHCICHHE YTJICBOIOB —
WMCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. OOIacTH NMPUMEHEHUS aMHUHOKHUCIOT.
[IpeBpamenust OenKoOB MUINKM B OpraHu3Me. buosjormueckue (QpyHKIUN OEIKOB.
buonornueckue ¢GyHKIUU >KUpOB. Ponb OpraHnyeckol XWMHH B PELICHUU
mpobyeM MUIIeBOH Oe3omacHOCTH. HyKIIEMHOBBIE KHUCIIOTHI: COCTaB U CTPOCHHE.
Crpoenne nykneotunoB. CocraB HykinenHoBbix kucior (JHK, PHK). Ponp
HYKJICHHOBBIX KHCIIOT B )KH3HEEATSILHOCTH OPTaHU3MOB

15. Poap opraHuyeckoifi XMMHM B pELIICHMH TNpoOJIeM SHEPreTHYecKon
0€30MacHOCTH, B PAa3BUTHUM MEAMIIMHBI, CO3/laHUU HOBBIX MaTEPHUaJOB, HOBBIX
UCTOYHHUKOB SHEPruM (aJlbTepHATUBHBIE HCTOYHMKHM dSHepruu). OmacHOCTh
BO3JICUCTBUS HA YKUBBIE OPraHW3Mbl OPTAaHWYECKHX BEIIECTB OTIEIBHBIX KJIACCOB
(yraneBogopoasl, CIUpThI, (PEHOIBI, XJIOPOPTaHUUYECKUE TPOU3BOJHBIC, AIbICTUIbI
U JIp.), CMBICT NTOKa3aTells NpeAeabHO JONYCTUMOIN KOHIEHTpAalUU

OK 01
OK 02
OK 04
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IIpakTuyeckune 3aHATHSA

I13 Ne14. UnenTupuxanusi OpraHu4ecKUX COeANHEHUH OTAeIbHBIX KJIaCCOB
(Ha mpuMepe anbIeruioB, KpaxmMala, YKCYyCHOM KHCIIOTBI) C MCIIOJIb30BAaHUEM HX
(U3NKO-XMUMHUECKUX CBOWCTB M XapaKTEPHBIX KaUE€CTBEHHBIX PEaKIUil.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN II0 COCTABICHUI0 XMMHYECKUX
peakuuil, OTpakarolUX XUMHUYECKYI0 aKTUBHOCTb OPraHUYECKHX COCIMHEHUHN B
Pa3IMYHBIX Cpelax
(IpUpPOIHBIX, OMOIOTUYECKHUX, TEXHOTEHHBIX )

Pa3zgen 5. Kunerudeckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX PeaKkIui

Tema 5.1. Cxopoctb

XUMHYECKUX PEaKIUM.

XHUMHYECKOE
paBHOBECHE

Coaep:xanue yueOHOro MaTepuaJia

16. Xumuueckue peakuuu. Kiaccupuranusa XuMU4ecKUX peaKkimii:
CKOpOCTb peakluH, €€ 3aBUCHUMOCTb OT Ppa3IUYHBIX (aKTOPOB: MPUPOJbI
pearupymomux BeIeCTB, KOHIEHTPALUK PEarupyrOLIUX BEIIECTB, TEMIIEPATyphl U
IUIOINAJM  PEAaKUUOHHOW TIOBEPXHOCTH. TeruoBble APQPEKTb XUMHUYECKUX
peakiuid. JK30- U SHIOTEPMUYECKHE, PEAKLIUH.

17. O6paTumocTh peakumnii. XuMH4YeCKOe PAaBHOBECHE U €T0 CMEIICHHUE IOJ]
JeHCTBHEM pPa3NUUYHBIX (PAKTOPOB (KOHIICHTpAIMS PEareéHTOB WM MPOIYKTOB
peakinuu, JaBieHHE, TeMIepaTypa) JUisl CO3JaHUsS ONTHUMAIBHBIX YCIOBUM
NpoTekaHus xumMuyeckux npoueccoB. [Tpunnun Jle-1llatense

HpaKanecmle 3aHATHUSA

I13 NelS. Onpenesienne 3aBHCHMOCTH CKOPOCTH PEaKIMH OT KOHLEHTPALHMHU
pearupyroumx BelecTB

HccnenoBanne  3aBUCUMOCTM ~ CKOPOCTHM  PEaKIMHU  OT  KOHIIEHTPALUU.
OmnpeneneHne KOHCTAaHTBI CKOPOCTH PEAKIIMU TPAPHIECKUM METOIOM.

II3 Nel6. PemreHne NMpaKTHKO-OPHMEHTHPOBAHHBIX 3a/1aHUIl Ha NPUMEHEHHE
npunuuna Je-llarenne

JUISL HAXOXKICHUS HAIPaBICHUSA CMELICHUS PAaBHOBECUS XUMHUUYECKOU PEaKLUU U
aHaJin3 (PaKTOPOB, BIUSIOIIUX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHSI.

Bnustaue pa3nuuHbIX GakTOpPOB HA U3MEHEHHE PABHOBECHUS XMMHUUYECKHX PEaKIuil.
3aKOH JEWCTBYIOIIMX MacC M KOHCTaHTa XMMHYECKOrOo paBHOBecus. Pacuersl
PAaBHOBECHBIX KOHLEHTPALMI pPEarupyrollux BEIIECTB U IPOAYKTOB pEaKIUi.
Pacuyets! TermoBoro ¢ dexra peakuu.

OK 01
OK 02

Pazgen 6. PacTBopbl

Tema 6.1.

Conep:xanue yueOHOro MaTepuaJa

OK 01
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[TonsiTe 0 pacTBOpax

18. PacrBopenne kak (pu3nko-xumudeckuii mpomecc. PactBopni. CriocoObt
MPUTOTOBIICHHUSI PAacTBOpPOB. PacTBopuMocTb. MaccoBas a0 PacTBOPEHHOTO
BeriectBa. CMBICHT TOKa3aTelss MPEISIbHO JIOMYCTUMOW KOHIEHTPAIMH W €ro
MCTIOJIb30BAHUE B OIICHKE HKOJIOTHIECKON Oe30MacHOCTH.

[IpaBuia SKOJIOTHYECKH NEJIECOOOPA3HOrO TIOBEJACHHUS B OBITY W TPYIOBOM
JIEATEIIBHOCTH B LENSAX COXPAHEHUSI CBOETO 3J0POBbS U OKPYKAKOLIEH MPUPOIHON
Cpebl; OMAaCHOCTh BO3JICHCTBUS HA KHUBBIC OPTaHU3MBI OIIPE/ICIICHHBIX BEIICCTB.
PemreHne NpakTUKO-OPUEHTHUPOBAHHBIX pPACUETHBIX 3aJaHUN Ha PacTBOPHI,
UCIOJIb3yeMbIe B OBITOBOM U MPOU3BOJCTBEHHON AEATEIbHOCTH YEJIOBEKa

OK 02

Tema 6.2.
HccnenosBanne cBONUCTB
pacTBOpPOB

Coaep:xaHue yueOHOro MaTepuaJia

IIpakTH4yeckue 3aHATUSA

N

113 Nel7. IIpuroroBJjienue pactBopoB. UcciienoBanue q1ucnepcHbIX CHCTEM
[IpuroToBneHue pacTBOPOB 3aJlaHHOW (MOJIIPHON) KOHIIEHTPAIUU (C MPAKTUKO-
OPUEHTUPOBAHHBIMHU BOIIPOCAMU), OTIPEICIICHUE CPE/Ibl BOJHBIX PACTBOPOB.
[IpuroroBneHne M MU3y4eHUE CBOMCTB JHCIEPCHBIX CHUCTEM pa3HBIX BHJIOB:
CYCIICH3UHU, IMYJIbCUU, KOJUIOUTHOTO pacTBopa. CpaBHEHHE CBOWCTB UCTUHHBIX U
KOJUIOUJIHBIX PACTBOPOB, BBISIBIICHHE OCHOBHBIX Pa3JIMYUil MEXIY HUMHU.

OK 01
OK 04

IIpogeccnonaibHo-opue

HTHUPOBAHHOC COACPKAHUC (conepmaﬂue NMPUKJIIATHOTO MO)IyJ'Iﬂ)

Pa3zgen 7. Xumus B ObIT

yu HpOI/I3BOI[CTBeHHOﬁ JACATCIBbHOCTH Y€/10BECKA

Tema 7.1.

XuMmus B ObITY U
IIPOU3BOJCTBEHHON
JeSITEIbBHOCTH YeJI0BEKa

Conep:xanue yueOHOro MaTepuaJa

19. O6napy:keHne HeOPraHHYeCKHMX KATHOHOB M AHHOHOB, OPraHUYeCKHX
BEILECTB OTAEJbHBIX KJIACCOB C HCIO/Ib30BAHNEM KAYeCTBEHHbIX PeaKInH
KauecTBeHHBIE XMMHYECKME peaklM{, XapaKTepHble i OOHapy>KEHUs
HEOPraHMYeCKUX BeIIecTB (KaTHOHOB M aHUMOHOB). CocTaBieHUE ypaBHEHUH
peakuuil oOHapykeHus: kKaTuoHOB [-VI rpynn u aHHOHOB, B T.4. B MOJIEKYJISIPHOI
Y MOHHOHU (opmax.

Peakuuu oOHapy>keHUSI HEOPraHMYECKUX BEIIECTB B peabHBIX O00BEKTax
OKpY>KaroIlEH Cpeibl.

KauecTBeHHBIE XMMHYECKME pEaKklMu, XapakTepHble s  OOHapyXeHHs
OTIENbHBIX KJIACCOB OPraHUYECKUX COEAMHEHUN: (DEHOJIOB, albJIeruJoB,
KpaxMaja, YKCYCHO! KHCIIOTbI, aMUHOKHCIIOT U JIp.

Jlenatypanus GeKOB NPU HArPEeBaHHUH, IIBETHBIE PEAKI[MU OEIKOB.

CocraBieHrne KayeCTBEHHBIX PeakLuil 0OHapyXEHHsI OPraHMYECKUX COeIMHEHUN
OTJENBHBIX KJIACCOB.

OK 01
OK 02
OK 04
OK 07
K 1.4
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IIpakTnyeckue 3aHATHSA 2
I3 Nel8. Okosnoruveckass 0€30MaACHOCTb MOCJHEACTBUIA OBITOBOH U 2
NMPOU3BOJACTBEHHOH /eITeJIbHOCTH 4YeJIOBEKa, CBA3aHHAsl C IepepadoTKoOM
BelleCTB
MOKMCK U aHAJIN3 XUMUYECKON MH(OPMALIUY U3 PAa3TUYHbIX HCTOUHUKOB (Hay4YHAas
u yueOHO-HAy4yHas JMTEpaTypa, CpEeACTBa MacCOoBOW WH(OpMamuu, CeTh
WuTepHer u apyrue).
Keiicer (¢ yderom Oyaymieir mnpodeccHOHAIBHON AeATeIhbHOCTH) Ha aHaIu3
uH(pOpMallUd O MPOU3ZBOJACTBEHHOW [I€ATEIbHOCTH YENIOBEKa, CBA3AHHOW C
nepepaboOTKOH W TOJIYYCHHEM  BEIISCTB, a TakkKe C  OIKOJOTHYeCKOH
0€30I1aCHOCTHIO
JdunddepenuupoBannbiii 3a4uet (I13 Ne 19) 2
HUTOTI'O 3a 2 cemectp 44
BCEI'O no COO 01.07 76
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3. VCJIOBUS PEAJIM3AIIAM ITPOT PAMMBI OBIIIEOBPA3OBATEJIBHO
TACIHATITAHBI

3.1. TpeGoBaHusi K MUHHUMAJIbLHOMY MATePHAJIBLHO-TEXHHYECKOMY O0ecredeHHIo

Peanuzamuss yuyeOHOW IUCHMIUIMHBI TpeOyeT HalIuuus ydeOHOro KaOWHeTa

nabopaTopuu 1Mo XMMHUH.

OobopynoBanue y4eOHOro KaduHeTAa, JJA0OPATOPUM

— PaGoune mecta o0yyarommxcst (CTONbI, CTYJbsI) — [0 KOJTMYECTBY O0YUAIOIIUXCS;

— pabouee mecTo mpernogaBarens — 1;

— jocka — 1 miT;

— KHIWKHBIN mKad — 1 mT.;

— yueOHO-MeTOINUecKas JINTEpaTypa Mo JUCHUTUTHHE

— HaOOPBI MIAPOCTEP>KHEBBIX MOJIETICH MOJICKY I,

— MOJIETN KPUCTAINTMYECKUX PEHIETOK,

— KOJUIEKIIMH MPOCTHIX U CIOXHBIX BEIIECTB U/WIN KOJJICKIIUH OJIMMEPOB;

— KOJUJIEKITUS TOPHBIX TIOPOJ 1 MUHEPAJIOB,

— tabnuna Menzaeneena,

— ¢ poBbrie 00pa30BaTEIHHBIE PECYPCHI.

— MEH3YpPKH,

— MHIETKU-KAeIbHUIIBI,

— 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 IUIHHJIPHI,

— BOPOHKH CTEKJISTHHBIE,

— BOPOHKHU JIenuTenbHbie nuanHapuaeckue (50-100 mo),

— CTYIIKH C TIECTUKOM,

— (papdopoBble yamky,

— IHUHIICTHI,

— (punbTpEI OyMaXKHBIE,

— Bara,

— Maps,

— YacOBBIE CTEKIIA,

— JJIEKTPOILIUTKH,

— J1abopaTOpHBIC MTATUBHI,

— CIIUPTOBBIE TOPEIIKH,

— CITUYKH,

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

— JieprKaTeiu JUIsl MpoOUpOK,

— CKJISIHKY JIJISl XpPaHCHHsSI PEaKTUBOB,

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

— IITAaTENH;

— MHHILIETHI,

— CEKYHJIOMEpHI (Taiimepsl),

— MepHble Tpooupku (Ha 10—20 M)

— MepHBbIe KoJ0bI (25, 50, 100 u 200 M),

— Bo/sIHAs OaHs (MJIM TEPMOCTAT),

— CTEKJISIHHBIC MaJIOYKH;

— KOHWYeCcKue KoJiobl /1t TuTpoBanus (50 u 100 min);

— MHJIUKATOPHBIE MOJOCKH I onpeaenenus pH

— CTaHJapTHas WHAUKATOpHAs IIKAaJa;

— YHUBEPCAIbHBIN HHIUKATOP;

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

— OIOpEeTKH U1 TUTPOBAHUS,

— MeauuuHckue mmpuikl Ha 100—150 mi,

— 1abopaTopHbIC W/WIIH aHATUTHYECKUE BECHI,

— pH-meTpsl,

— CYIIWIBHBINA MIKad

B mnporecce ocBoeHuss mporpaMMbl y4eOHON TUCIHHUIUIUHBI «XUMUS» CTYICHTHI HMEIOT
BO3MOXXHOCTh JIOCTYIIAa K JJEKTPOHHBIM YyYEOHBIM MaTepuajaM M0 XHMHH, HWMCIOIIUMCS B
cBOOOAHOM J1ocTyne B cetd HTepHeT (R/IEKTPOHHBIM KHHTaM, TMpakTHUKyMaM, TecTawm,
matepuaiam EI'D u np.).

TexHuveckue cpeacTBa 00yUeHHsI:

— HOYTOYK € nuieH3uoHHbM [10 — 1 mT;

— TeneBu30p (9KkpaH) — 1 mT.

3.2. UupopmannoHHOe oOecnedeHne peajn3alui NporpaMMbl

Jnst peanmzanuu  mporpaMmbl  OuOnuoreunbii Goun MHCTUTYyTa HMeeT medyaTHblE U
AIIEKTPOHHBIE O0pa3zoBaTeldbHblE M WH(POPMALIMOHHBIE pPECYpChl, PEKOMEHJIOBaHHbIE IS
HCIIOJIb30BaHuUs B 00pa30BaTeIbHOM IPOLIECCE, HE CTaplle MATH JIET C MOMEHTA U3/1aHus.

3.2.1. OcHOBHBbIE€ HCTOYHHUKH

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

2. Xumus. 3amavyHuK . ydeOHOe TocoOue sl  cpeaHero mpodeccruoHaIbHOTO
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 :  y4eOHMK Uil cpelHero  mpodeccHoHanbHOTO  oOpasoBanus /

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 oopazoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-e u3f., 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
/ YO. A. Jlebenes [u ap.]; mox obmieit penakiueii I'. H. ®aneeBa. — Mocksa: M3natenscTBo FOpaiT,
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. I'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 pelieHns 3a1a4 1 TeCThl: yueOHoe nocoOue 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. Y4eOHMK W 3aJa4HUK: JUIS CPEIHEro MpodhecCHOHATILHOTO
obOpasosanus / . B. Pocun, JI. JI. Tomuna, C. H. ConoBseB. — Mocksa: M3narensctBo FOpaiiT,
2023. — 420 c¢. — (Ilpodeccuonansuoe obOpazoanue). — ISBN 978-5-9916-6011-2. — Tekcr:
anieKTpoHHbBIH // 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: UMznmarensctBo FOpaiit, 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. Dnaexrponnas oubmuoreka mo xumuu. — URL: www. chem. msu. ru

14. WntepHer-uznanue ais yuuteneil «EcrectBennsie Hayku». — 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-mOomyssipHBIA TPOEKT «DJIEMEHTHl OoybliolN Haykm» (pusmka, Xumwus,
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 WH(POPMAIIMOHHBIE MaTEPHAIBI ISl IIKOJBHUKOB W ydHuTelel. B Helt MOXHO HallTH
y4eOHUKH 10 O0IIel U HEOPraHMYECKOW XMMHUHU, OPraHUYECKONH XUMHUH, MYJIbTUMEANaMaTepHabl,
a TakkKe 3a/Ja4l XUMHUYECKUX OJIMMIIHA]] C PEIICHHUSIMH, 337a4ll BCTYIHUTENBHBIX 3K3aMEHOB IS
adburypuentoB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

23. UudopmanmonHple  Martepuanbl 00  onmmMmuanax: MOCKOBCKOH — TOPOJICKOM,
Bceepoccuiickoii, Menneneesckoii, MexayHapoaHoi. lIpuBeneHsl 3amauM  TEOPETUYECKUX U
HKCIEPUMEHTAJIbHBIX TYPOB, MOAPOOHbIE pelIeHus, Cucku U portorpaduu nodeaurenein. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

26


http://www.рvg.mk.ru/
http://www.hemi.wallst/
http://www.alximikov/
http://www.chem.msu.ru/
http://www.еnаuki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://www.chemistry-chemists.com/
http://gotourl.ru/4783
http://potential.org.ru/
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/

24. Cuctema JHWCTAHIIMOHHOTO OOy4YeHHUs, HampaBlieHHAas B TIEPBYIO ouepeab Ha
MOJArOTOBKY K OJIMMIIMAJ[aM BCEX YPOBHEH — OT LIKOJIbHBIX 10 MexayHapoaHoil. CaliT comepKut
OTPOMHOE KOJIMYECTBO 3aJ]a4, CrPYNIHPOBAHHBIX KaK [0 TeMaM, Tak W mo onumnuagam. [lo Bcem
OCHOBHBIM pa3jiellaM XUMHUH NMPUBEIEH TEOPETUUECKUI MaTeprall U pa300paHbl PEIICHUs] 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 HMHTEpPHET-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. PyccKos3bIUHBI ~ CaT O  CBOMCTBax  XHMMHYeckuxXx odnemeHToB. — URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

28. Hexommepueckuil calT OHJIalH-0Opa3oBaHUs, COAEPKHUT MHOTO HMHTEPECHBIX
00pa30BaTeNbHbIX KYpCOB U BUACOJNEKUUN Ui IIKOJBHUKOB, CTYACHTOB M yuuTene. 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 XWMHMM: KJIaCCHUECKHe Y4YEOHUKH, CIPABOUYHUKH, HHIMKIONEAUH, TOUCK
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 OlLIEHKA Pe3yabTaToB 00YUYEHUs OCYILECTBISIETCS IPENoAaBaTeIeM B Ipolecce

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

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

OnpeaACIIsAr0T, 4YTO 06yqa10m1/1ec;1 AOJDKHBI 3HATh, IOHUMATh U ACMOHCTPHUPOBATH IO 3aBCPUICHUN

HU3y4YCHUA NUCHUIIIIMHBI.

Jiis GpopmMupoBaHus, KOHTPOJIS M OLIEHKH PE3YyJIbTaTOB OCBOCHHS y4EOHOW MUCIUILIMHBI
UCIIONIB3YETCSI CHUCTEMa OLEHOYHBIX MEPOIPHUITHM, MpeacTaBisionias co00il KOMIUIEKC Y4eOHBIX

MEpPOMPUITHIA, COTJIACOBAHHBIX C pe3yibTaTaMu 00y4deHHs u chopmynupoBaHHbix ¢ yuetoM 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 pMy P
NOHATHS U 3aKOHbI
CTPOEHHUS BellecTBa
XUMUH
1.1 [OK 01 Crpoenue aToMOB CocTaBisATh XUMHUYECKHE Texkyuuii KOHTPOJIb:
I[IK 1.4 |xuMHYeCKUX (hopMyIIbI COeAMHEHHI B 1. Tect «CrpoeHue aTomMOB

3JIEMEHTOB M TPUPOIA
XUMHUYECKOH CBSI3U

COOTBCTCTBHH CO CTCIICHBIO
OKHCJICHHUA XUMHUYCCKUX
OJICMCHTOB, UCXOJA U3
BaJICHTHOCTU U
QJICKTPOOTPUIATCIBHOCTH

XHUMUYECKHX DJIEMECHTOB U
NpUPOJA XUMUYECKOMN
CBSI3UY.

2. 3agayy Ha COCTaBJICHHE
XUMHYECKHUX HOopMyIT
JIBYXaTOMHBIX COETUHEHUN
(okcu10B, Cynb(PUIOB,
TUAPUJIOB U T.I1.).

3. 3agaHus Ha
HCIIOJIE30BAaHNE XMMHYCCKOM
CHMBOJIMKH Y Ha3BaHUM
COE€IUHEHUH I10
HOMEHKJIAType
MEXIYHAPOJAHOTO COI03a
TEOPETUYECKON 1
MPUKIATHOW XUMUHU U
TPUBHUAIILHBIX Ha3BaHUM JIJIs
COCTaBJICHUS XHMUYECKHX
dbopMyI ABYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(hUI0B, THAPUIOB U
T.IL.) U APYTUX
HEOPraHUYECKUX
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

COEIUHEHUN OTAEIbHBIX
KJIaCCOB

IIpomeskyTounas

aTrecTamus:
HuddepennmpoBaHHbIf
3a4er

1.2

OK 01
OK 02
I1IK 1.4

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

XapakTepu3oBaTh
XUMUYECKHE HJIEMEHTHI B
COOTBETCTBHUH C UX
I0JIO)KEHUEM B
IIEPUOINYECKON CHCTEME
XUMHNYCCKHUX 3JICMCHTOB
.. Menneneena

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. MenneneeBay.

2. IIpakTuyeckue 3aaHus
Ha YCTAHOBJICHUE CBSI3U
MEXAYy CTPOCHHEM aTOMOB
XHUMUYECKHUX DJIEMEHTOB U
MEePUOIUYECKUM
N3MEHEHHEM CBOMCTB
XHUMUYECKHX DJIEMCHTOB U
UX COCINHEHHH 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 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

XUMHUUYECKHUX DIIEMEHTOB
J.1. MenneneeBa»

IIpomeskyTounas

aTrecTamus:
HuddepennmpoBaHHbIf
3a4er

Pazpea 2.
XruMUYeCKHue peakiunu

XapakTepu3oBaTh THIIbI
XHUMHYECKUX peaKkuui

KonTpoasnas pabora
«CTpoeHne BemecTsa u
XHMHUYeCKHe PeaKkium»

2.1

OK 01
OK 04

Tunel XUMHUECKUX
peakuuii

CocCTaBIIATh peakiuu
COCITMHEHUS, PA3IOKEHUS,
oOMeHa, 3aMeIlCHu,
OKHCIIMTEIHHO-
BOCCTAHOBUTCIIbHBIC
peakuuu

Texkyuuii KOHTPOJIb:
1. 3agaun Ha cocTraBiIeHUE

YpPaBHEHUM pEaKIUM:

— COEMHEHHS], 3aMEeIlEeHUS,
pas3ioxeHus, 0OMeHa;

— OKHCIIUTENIbHO-
BOCCTaHOBUTEJIbHBIX
pEaKUHUii C UCIIOJIb30BAHUEM
METO/1a 3JIEKTPOHHOTO
OanaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIleCTBA UIIH 00bEMa
ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIECTBA,
Macce Uil 00bEMY OJTHOTO
U3 YYACTBYIOIINX B PEAKIIHH
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
Ha3BaHUE HEOPTaHUYECKUX
BELLECTB UCXO/I U3 UX
XUMHYECKON (HOpMYIbI UITN
COCTaBJICHHE XUMHYECKOU
(bopMyIBI HCXOIS U3
Ha3BaHUS BEILECTBA 110
MEXKTYHapOAHON WU
TPUBUAIBHON
HOMEHKJIAType».

2. 3agauu Ha pacyet
MacCOBOM 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 OIpeJIeIICHUE
XUMHUYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTHU
BUJIa XUMHUYECKOU CBSI3H U
TUIA KPUCTATTMYECKOMN
peueTku

IIpome:xxyTouHast

aTTecTanus:
JuddeperunrpoBaHHbIi
3a4er
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

3.2

OK 01
OK 02
I1IK 1.4

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,
HEOPraHUYECKHUX COJICH,
XapaKTEePU3YIOIIUX HX
CBOICTBA U CIIOCOOBI
MOJTYYCHHUSI.

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

IIpome:xxyTounast

aTTecTanus:
JuddepeHurpoBaHHbII
3a4eT

3.3

OK 01
OK 02
OK 04
IIK 1.4

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:

32




OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusTHI

JuddepeHnnpoBaHHbIT
3a4er

Pasnen 4. Ctpoenue u
CBOliCTBa
OpraHnyecKux
BellecTB

HccaenoBarb cTpoeHue u
CBOMCTBA OPraHUYeCKUX
BelllecTB

KonrpoJabsHas padora
«CTpoeHue u cBOMCTBA
OpPraHn4YecKuX BellecTB»

4.1

OK 01

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIICCTB

Knaccudunuponarts
OpraHMYecKUe BEIecTBa B
COOTBETCTBHUH C UX
CTpPOCHUEM

Texkyuuii KOHTPOJIb:
1. 3aganus Ha cocTaBICHUE

Ha3BaHUM OPraHUYECKUX
COEMHEHUH 10
TPUBHAIBHOW WA
MEXKYHapOAHOU
CHUCTEMaTUYECKON
HOMEHKJIaType.

2. 3agaHus HAa COCTABIICHHE
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hopMy1
OpPTraHUYECKUX BEIIECTB
OT/IETTbHBIX KJIACCOB.

3. 3agauu Ha onpeneaeHue
npocreiiieit GopmMyIbl
OpraHUYECKON MOJIEKYJIbI,
UCXO/I U3 DJIEMEHTHOTO
cocrasa (B %)

IIpomexyTouHas

aTTrecTanms:
HuddepennmpoBanHbIi
3a4er

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OpraHNYeCKHUX
COCTMHCHHI_

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

Tekymuii KOHTPOJIb:
1. 3amanust Ha COCTaBICHUE

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

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

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

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
TePMOAUHAMUYECKUE
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 .
MeponpUsITHI
OK 02 peakuuil. XMMHUYECKOE |KOHLIEHTpaluu [IpakTuko-
paBHOBECHE pearupyomux BeIEeCcTB U |OPUEHTUPOBAHHBIE
TEMIIEPATypbl HA CKOPOCTh |TEOPETUYECKHE 3alaHus Ha
XUMHMYECKHUX PEAKLIUN aHanu3 (pakTopoB,
XapakTepru30BaTh BIUSHUE |BIUAIOIINX HA U3MEHECHUE
W3MEHEHHUS KOHLIEHTPALUU |CKOPOCTU XMMHUYECKOMN
BELIECTB, peakluu cpepl U |peakuuu. [IpakTuko-
TEMIIEPATypbl HA CMEIICHUE |OPUEHTUPOBAHHBIE 3a/1aHUS
XMMHUYECKOI0 PaBHOBECUSl |HA IPUMEHEHUE IPUHIUIA
Jle-IllaTenbe miis
HaXO0XJICHUs HaIIPaBJICHUS
CMEILECHUS] PABHOBECHS
XUMHUYECKON PEaKLUU U
aHaJIu3 (PaKToOpoB,
BJIMSIIOLIMX HA CMELLEHUE
XUMHUYECKOI0 PaBHOBECUS
IIpome:xyTouHas
aTTrecTanms:
JuddeperunpoBaHHbIi
3a4er
6 HccnenoBath HCTHHHBIE
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 Keiica (¢ yu4eToMm
Xumus B ObITY H OBITOBOM U Oynyuen
NMPOU3BOJACTBEHHOM NMPOU3BOACTBEHHOM npogdeccuoHaIbLHOM
AeATeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa |1eATeJbHOCTH)
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)
[IK14 HO3HIHI SKOJOrnueckoii | BO3MOXKHBIE TEMBI KEHCOB:

0€30I1aCHOCTH

1. IloTreneHue KmMara u
BBICBOOOK/ICHHE Ta30BbIX
THJIPATOB CO JIHA OKeaHa.

2. Bynymme Marepuaisl Iist
aBHMa-, MallIMHO- U
IPHOOPOCTPOCHHS.

3. HoBsle MaTepuaibl AJis
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTHTENHHBIX TIPETapaToB

IIpomexyTouHas

aTTrecTanms:
JuddepenurpoBaHHbIN
3a4er
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