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1. Odmas xapakTtepucTHKa padoueii mporpamMMbl 001Ieo0pa3oBaTelbHOI
TUCHUITHHBI « XUMUS»

1.1. MecTo AUCHUILIMHBI B CTPYKType OCHOBHOHM NPOo(ecCHOHATbHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI
OoO1eoOpazoBaTenpHasl AUCHUIUIMHA «XUMHS» SBISETCS 00S3aTEIbHON YacThIO

o0meoOpazoBarenbHOrO0  IMKIa  oOpa3oBaTtenbHOl  mporpammbl  CIIO B
coorBeTcTBUU ¢ PI'OC mno crenmanbHoctu 44.02.04 CnenuaibHOE JOMIKOJIIBHOE

oOpa3oBaHUe.

1.2. Heau u mu1aHupyemble pe3yJbTaThl OCBOCHUS JUCHUIITUHBI:

1.2.1. Ilean 00meo6pa3oBaTeIbHOM TUCHUILIMHBI

dopMHUpoOBaHUE y CTYJICHTOB NPEACTABICHUS O XUMHUUYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTHHBI MHpPAa KAK OCHOBBI TMPUHATUS PEIICHUN B
JKU3HEHHBIX W TPOU3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOTO MOBEIECHUSA B
MIPUPOJIHOM Cpelie.

3ajaum JUCUUIJIMHBI:

1) cdopmupoBaTh TOHMMAaHHE 3aKOHOMEPHOCTCH MPOTCKAHWS XUMHUYCCKUX
IIPOLIECCOB U SIBJIEHUM B OKPYKAIOLIEN CpENE, HETOCTHON HAyYHOW KapTUHBI MUPAa,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUSI COCTABJISITH (HOPMYJbI HEOPTaHUYECKUX U OPTraHUYECKHUX
BCIIIECTB, YPaBHEHUS XHUMHUYECKHX  PpEaKIud, OOBACHITH UX  CMBICI,
MHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  TPOBEACHHS  MPOCTEUIIUX  XHUMHUYECKUX
AKCIEPUMEHTAJIbHBIX HCCIICIOBAHUN ¢ COOJIIOJICHUEM TpaBUi  0€30MacHOTO
oOpallieHusl ¢ BEIIECTBAMH U JIaDOPaTOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh yMEHHUsI HUCIOJIb30BaTh HMHQPOPMAIUI0O XMUMHUYECKOrO XapakTepa u3
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopMupoBaTh YMEHHs TIPOTHO3UPOBATH MOCJIEACTBUS CBOCH JEATEIHLHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB,;

6) chopmupoBaTh MOHUMAHWE 3HAYUMOCTH JIOCTHDKCHHN XUMUYECKOW HAyKU H
TEXHOJIOTUH JIJIsl Pa3BUTHS COIMAILHON 1 MTPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOCHHUS  001Ie00pa3oBaTeJIbHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

e OcBoenne conepkanusi ydebnoro mpenmera OVIL.09 Xumus obecneuymBaet
JOCTH)KEHHE OOYYAIOIIMXCS CIEAYIOIIUX PE3YJIbTATOB, YHUBEPCAIBHBIX YUEOHBIX
JNIEUCTBUM U KOMIICTCHIINH:

JIMYHOCTHBIX:

JIP 7 OCO3HAIOMIMKA U JEATEIbHO BBIPAKAIOIIMI TPUOPUTETHYIO LIEHHOCTh Ka) /101
YEJIOBEYECKON JKU3HU, YBAXKAIOUIUN JTIOCTOMHCTBO JIMYHOCTU Ka)IOTO YEIOBEKA,
COOCTBEHHYIO M YYXKYIO YHHUKAJIbHOCTb, CBOOOAY MHPOBO33PEHUECKOT0 BHIOOPA,
camoornpeaenenus. IlposBisdrommii  OepexIMBOE M UYYyTKOE OTHOILIEHUE K
PETUTHO3HON TPUHAIEKHOCTH KaXJOTO YEJIOBEKa, NPEAYNPEIUTEIbHbIA B
OTHOILICHUH BBIPAKECHUS TIPAB U 3aKOHHBIX UHTEPECOB APYTUX JIOACH

JIP 9 Co3Haroumii IEHHOCTh KU3HU, 310pOBbs U Oe3omacHocTU. CoOnroaaomui u
IponaraHIupyoUil 3J0poBbId 00pa3 KU3HU (30pPOBOE MUTAHUE, COOJIIO/IEHUE
TUTUEHBI, PEXHUM  3aHITUH W OTAbIXa, (Qu3Mueckas  aKTUBHOCTH),
JEMOHCTPUPYIOLIUI CTPEMIICHHE
K (U3MYECKOMY COBEpPIICHCTBOBaHMIO. [IposBisAtOmMIA  CO3HATEIbHOE U
00OCHOBaHHO€ HEMPUATHE BPEAHBIX NPHUBBIUEK M ONACHBIX HAKJIOHHOCTEH
(KkypeHue, ymoTpeOJICHHE aJIKOToJi, HApPKOTHUKOB, TICHUXOAKTUBHBIX BEIIECTB,
a3apTHBIX WIp, JIOOBIX (OpM 3aBUCUMOCTEH), HAECTPYKTUBHOTO IOBEACHUS B
o01iecTBe, B TOM yHciie B U poOBOii cpeze

JIP 10 bepexMBO OTHOCSIIMIICS K TMPUPOJAHOMY HACIEIHUIO CTPaHbl M MHDA,
MPOSIBIISIIONMI  CPOPMUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTypbl Ha OCHOBE
MOHUMAHUSI BIIMSHHS COIMAJIBHBIX, DJKOHOMUYECKMX U MpodecCHOHATbHO-
MPOU3BOACTBEHHBIX IIPOLIECCOB HA OKPYXAWIIYK Ccpeay. Beipaxkarommi
JESATENPHOE HEMPUATHE JIEWCTBUM, MPUHOCIIIUX BpPEd MPUPOAE, PACIIO3HAOLINN
OMAaCHOCTU Cpelbl OOUTaHMs, NPEIYNPEKIAOMUNA PUCKOBAHHOE IOBEICHUE
OpPYTUX TpaxaaH, MOMYISIPU3UPYIOMIMM CHOCOOBI COXpaHEHUs MaMSITHUKOB
NPUPOJIBl  CTPaHbl, PETUOHA, TEPPUTOPUHU, TIOCEJICHUS, BKJIIOYCHHBIA B

O6H_IGCTBCHHBIC WHUIHWATHUBbI, HAITPABJICHHBIC Ha 3860Ty O HUX



JIP 11 IlposBasiomyil yBaKE€HHE K ICTETUYECKUM LIEHHOCTSM, oO0J1aaronii
OCHOBAaMH JCTETUYECKOW KyJIbTyphl. KpUTHUECKH OLEHUBAIOIIUNA W JESITEIBHO
MPOSIBJISIIOIIMN  [IOHUMAHUE SMOLMOHAIBHOIO BO3JICMCTBUS HCKYCCTBA, €ro
BIIMSIHUS HA AYIIEBHOE COCTOSIHUE U NOBEJCHUE JII0AeH. bepexxInBo OTHOCSIIMICS
K KyJbType KakK CpEJICTBY KOMMYHHUKAIlMM W CaMOBBIPQKCHHS B OOIIECTBE,
BBIPAKAIOIIUM  COMPUYACTHOCTh K HPABCTBEHHBIM HOpMaM, TPAJAULHUSIM B
uckycctse. OpUeHTUPOBAHHBIN Ha COOCTBEHHOE CAMOBBIPAXXEHHUE B Pa3HBIX BUAAX
HCKYCCTBA, XYJ/I0)KECTBEHHOM TBOPYECTBE C YYETOM POCCHUMCKUX TPaAULIHOHHBIX
JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, 3CTETUYECKOM 00YCTpPOMCTBE COOCTBEHHOIO
ObiTa. Paznmensromuii IEHHOCTH OTEYECTBEHHOTO M MHPOBOTO XYJ0>KECTBEHHOTO
HACJIeAUs, POJM HApPOAHBIX TPAIUIMKA W HAPOJHOTO TBOPYECTBA B HMCKYCCTBE.
Bripaxxaromuii LIEHHOCTHOE OTHOLIEHHWE K TEXHUYECKOM U IPOMBILIJICHHOU
ACTETUKE

JP 12 IlpuHuMaromui pOCCHUMCKHE TPAOULHUOHHBIE CEMEWHBIE LEHHOCTH.
OpuEeHTUPOBAaHHBIA HA CO3/IAHUE YCTOMYMBON MHOTOJAETHOM CEMbH, TOHHMMaHUE
Opaka Kak CO03a MY>KUMHBI M KEHIIUMHBI JJISl CO3/JaHUSI CEMbU, POXKICHUA U
BOCIIMTaHUSl JI€T€, HENPUATUS HACWIHS B CEMbE, yXOlla OT POAUTEIbCKOU
OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHHH CO CBOMMH JEThbMHU M UX (PUHAHCOBOTO
COAEpKaHUS

JIP 13 Oco3Haromuii coluagbHyl0 pojib (PU3MUECKOW KyJIbTYphl M CIIOpPTa B
Pa3BUTUU JIMYHOCTH W TMOJATOTOBKE €€ K MPOo(eCcCUOHAIbHON JeATEeIbHOCTH,
MPUMEHSIOMUNA ONBIT (PUKYJIBTYPHO-CIIOPTUBHON JEATEIBHOCTH TMPHU PEIICHUU
3a/1a4 npohecCuoHaIbHOM EeATeTbHOCTH.

JIP 14 ITlpunumarouii ¥ TPaHCIUPYIOWIUNA LEHHOCTH (U3UYECKON KyJNbTYphl U
CIIOpTa, OSTUYECKUE HOPMBI B 00JacTH (PU3WYECKON KyIbTypbl U CIOPTA,
COOJIIOMAIONIMNA W TIPOMAraHuPYIOMUN KyJIbTypy CIOPTUBHOM 0€30MacHOCTH U
AHTHUJIOTIMHTOBOTO MOBEICHUS

JIP 20 DddexTuBHOE B3aNMOIEHCTBHE B pEIIICHUU 00pa30BaTEIbHBIX 3a/1a4

JIP 21 CriocoOHOCTh K MPEOAO0JICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BBITCKAIOIINX

M3 IIOBCCAHCBHOI'O OIIbITA, KPCATUBHOCTDb B IIPUHATHH pCHIeHI/Iﬁ



MeTtanpeaMmeTHbix (MP):

OCBOGHHE OOYYAIOIIMMHCS MEXMIPEIMETHBIX MOHATHH  (UCHOJB3YIOTCS B
HECKOJIBKMX TMPEAMETHBIX O00JIACTSIX M TO3BOJISIIOT CBSI3bIBaTh 3HAHUSA U3
pa3IMYHBIX Y4YEOHBIX MPEIMETOB, Y4YEOHBIX KypCOB, MOIYyJEH B ILEIOCTHYIO
HAay4YHyI0  KapTUHYy MHUpa) W  YHHUBEpPCAJIbHBIX  y4E€OHBIX  JIEUCTBUU
(mo3HaBaTeIbHbIe, KOMMYHUKATUBHBIC, PETYJISITUBHbIC);

CIOCOOHOCTh MX HCIONB30BaTh B Y4EOHOM, MO3HABATENBHON M COIMAIBHOM
MPaKTHUKE;

TOTOBHOCTh K CAMOCTOSATEIbHOMY IUIAHHPOBAHMIO M OCYILECTBICHHUIO YYEOHOM
NEeATEIbHOCTH M OpraHu3aly y4eOHOIro COTPYJHHMYECTBA C NEAarorudecKuMu
pabOTHUKAMU M CBEPCTHUKAMU, K YYAaCTHIO B TOCTPOEHUU HWHIUBUIYyaIbHOU
00pa3oBaTeIbHON TPAEKTOPUH;

OBJIaJICHUE HAaBBIKAMU Yy4e€OHO-MCCIEI0OBATEIbCKOM, MPOEKTHOM M COLMATIBHON
NEATEIBbHOCTH.

MeranpenMeTHble  pe3yJbTaThl  OTPA)KalOT  OBJIAJCHHE  YHHBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHUKAaTUBHBIMU UM  PETYyJISTUBHBIMU
JICVUCTBUSIMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

® CaMOCTOATEJIbHO IUIAHUPOBATh M OCYLIECTBJISTH CBOIO I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenesis €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN Ccroco0 HMX peneHuss ¢ y4€TOM TMOJYyYeHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

® OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JESITEIIBHOCTH HAa OCHOBE CaMOaHaJIM3a U
CaMOOILICHKH.

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

1. bazoBbiMHU JIOrMYecCKUMH JEHCTBUSIMHU:



® CaMOCTOSITEIFHO (DOPMYIMPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE
€€ paccMaTpuBaTh;

® ONpEeNenaATh LEeNU JEITEIbHOCTH, 3a/JaBas IapaMeTpbl M KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

® JCIIOJIb30BaTh NPU OCBOCHUM 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIE MPU3HAKKU TOHATUM M YCTAHABIMBATh WX B3aUMOCBSI3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

® BLIOMpPATh OCHOBAHMS M KPUTEPHUH IS KJIaCCU(UKAIIUN BEIIECTB U XMMHUYECKHUX
pEaKLHnii;

® YCTAHABIMBATh MPUYMHHO-CIICACTBCHHBIE CBSI3M MEXAY HM3Yy4YaeMbIMU
SIBJICHUSIMU;

® CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHAYKTUBHBIC, IETYKTUBHBIE, IO AaHAJIOTUN),
BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYUS B pPACCMATPUBAECMBIX SIBJICHUSIX,
GbopMyIUpOBAaTh BBIBOJBI M 3aKIIOUECHUS; — MPUMEHSTh B MPOIECCE MO3HAHUS
HCIIOJIb3yEeMble B XUMUHM CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, TTPeoOpa30OBbIBATh
MOJICIIbHBIE TPEJCTABICHUST — XUMHUYECKUH 3HAK (CHUMBOJ) DJIEMEHTA,
XUMHUecKkass ¢Gopmylsia, ypaBHEHHE XHMHYCCKOW PEaKIIMM — TIPU PEUICHUH
y4eOHBIX TI03HABATEIBHBIX M MPAKTHYECKUX 3aJad, NPUMEHATh Ha3BaHHBIC
MO/IECJIBHBIC MPEACTABICHUS JIJI BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB M3YYa€MbIX
BEIIECTB U XUMUYECKUX PEAKIIUN;

2. ba3oBeIMH Hccaeq0BaTEIbCKUMU OEHCTBUSIMMU:

® BJIAJCTh OCHOBAMH METOJIOB HAYYHOrO IIO3HAHUS BEIIECTB M XHUMHUYECKHX
PEaKIHNiA;

e (hopMynHpOBATH LIETU U 3aJa4M UCCIEIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIC U
CaMOCTOSITeTbHO  C(OPMYJIMPOBAHHBIE BOMPOCHI B KauyeCcTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMHUPOBAHMS THIIOTE3bI IO MPOBEPKE MPABUILHOCTH

BBICKA3bIBACMBIX CY)KHGHHﬁ;



® BJAJETh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUSA U  IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
polecca, CaMOCTOSATENbHO NPOTHO3UPOBATh €ro pe3ysbTaT, (OpMyIMpOBaThH
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3yIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

e npuoOpeTaTb ONBIT YYEHUYECKOM HCCIENOBAaTENbCKOW W MPOEKTHOM
JESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS;

3. [Tpuémamu paboTsl ¢ HHPOPMAITHEH:

® OPUEHTHUPOBATHCA B PA3IMUYHBIX UCTOUHHUKAX MH(GOpMAIK (HAyYHO-TIOMYJIsIpHAas
JUTepaTypa XUMHUYECKOI'O COJEpXKaHWUs, CIpaBOYHbIE MOCOOUs, pEeCcCypcChl
WuTepHeTa), aHaIU3MpoBaTh HMHPOPMALMIO pPa3IUYHBIX BHAOB U  (QopM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTH "
HEMPOTUBOPEUUBOCTb;

e (opMyJIMpOBaTh 3aIPOChl U NPUMEHATH Pa3IMYHBIE METOABI MPHU IOUCKE U
orObope wuHpOpMalMKM, HEOOXOAWMOM [JIsl BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

e 1puoOpeTaTh ONBIT HUCHOJIb30BaHUS HMHPOPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IUYHBIX TOMCKOBBIX CUCTEM;

® CaMOCTOSITEIBLHO BBIOMPATh ONTUMANbHYIO (POpMY IMpeacTaBieHus: HHGOPMALIMH
(cxemsl, rpaduKu, TUarpamMmbl, TaOJIULIbI, PUCYHKH U T. I1.);

® JCIIOJIb30BaTh HAYYHBIN SI3bIK B KaYECTBE CPEJCTBA MpPU padOTe C XMMHYECKOU
uH(popManuen: MPUMEHITh MEXIpeIMETHbIe ((PU3nyeckne M MaTeMaTUYECKHE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

® HCHOJB30BATh U NpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaIJISTHOCTH.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS



® 33/1aBaTh BONPOCHI MO CYIIECTBY OOCY>KJaeMOil TEMbI B XOJ€ AHayiora W/uiu
JTUCKYCCUHW,  BBICKa3bIBaThb  WaACH, (OPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHUS MPE/TIOKEHHOM 3a1a4H;

® BBLICTYyNaTh C MPE3CHTALMEN pe3yJbTaTOB MO3HABATEIBHON JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU P BHITIOJIHEHUU
XUMHUUYECKOTO IKCIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alud y4eOHOro npoekra u (hopmMyaupoBaTh BBIBOJbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAaHUS MO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

Ipeamernsix (I1P):

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyeckas XuMUsh» OTpa)xaroT:

1) chopMHUPOBAHHOCT, TPEACTABJICHUNM: O XHUMHUYECKOW COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TIO3HAHHM SIBIICHUI
npuposibl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl  JUYHOCTH, €€
(GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUYECKUX 3a1ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U IPUPOIHON
cpene;

2) BIAJIEHHE CHUCTEMOM  XMMHUYECKMX  3HAHUW, KOTOpass  BKJIKOYAET:
OCHOBOTIOJIATAIONINE TOHATHS (XUMHUYECKUW DJIEMEHT, aToM, OJJICKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIEGHTHOCTh, DJIEKTPOOTPUIIATETLHOCTh, XUMHUECKAas
CBSI3b, CTPYKTypHasi ¢dopmyina (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIApPHBIH 00BEM, YIJIEPOJHBIN CKeyleT, (PYHKIHMOHAbHAS TpyIIa,
paguKall, U30MepHUsi, U30MEPhI, TOMOJIOTHYECKUMN PsiJl, TOMOJIOTH, YTIE€BOAOPO/IbI,
KHCIIOPOJ- M a30TCOJAEPKAIIME COEAMHEHMS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemectB A. M. ByTtinepoBa, 3aKOH COXpaHEHHUSI MacChbl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XHUMHUH; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX

HBH@HHﬁ, Q)aKTOHOFI/III€CKI/IC CBCACHHUA O CBOP'ICTBaX, COCTaBC, IIOJIYYCHHUHU U



0€30MacHOM HCIIOJIb30BAHUM BAXXHEHIIMX OPraHUYECKHMX BEHIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YEJIOBEKA;

3) chopmMupOBaHHOCTH YMEHWW BBISBIATH XapaKTEpPHBIC TPU3HAKK TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUYECKUX COCTMHEHU;

4) chopMHUPOBAHHOCTh YMEHHH WCIOJIB30BaTh XHMHUYECKYIO) CHUMBOJHKY IS
COCTABJICHHMSI MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMya OpraHMYECKHX BEIIECTB W ypPAaBHCHWM XWMHUYECKHX PEaKIIHi;
M3TOTaBJIMBAaTh MOJIEIN MOJIEKYJ OPraHMYECKHX BEUIECTB JJI WJLIFOCTPALHUHU HMX
XUMHYECKOT0 U TPOCTPAHCTBEHHOT'O CTPOEHUS;

5) cpopMUPOBAHHOCT, YMEHUM YCTaHABIWBATh MPUHAIICKHOCTh H3YUYECHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJIaccy/Tpynne coeAuHEHUW (yTJIeBOJOPOMbI, KHUCIOPOJA- M a30TCOJEpIKallue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJWHEHMs); JaBaTb KM Ha3BaHUSA IO
cuctematudeckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHUS OT/ACJBHBIX OPraHUYECKUX BEHIECTB (ITWJICH, MPOMWICH, AaleTUJICH,
ATWJICHIJIMKOJb, TJIHIEPUH, (eHos, (hOopMalbIeTu, aleTaiblIerul, MypaBbuHas
KHUCJIOTa, YKCYCHAsi KMCJI0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJTI0JI03a, TIUIUH);

6) chOpMHPOBAHHOCTh YMEHHUS OMPENEIATh BHUABl XUMHYECKOW CBSA3U B
OpTraHUYECKUX COCIUHEHUSX (OIMHAPHBIC U KPATHBIC);

7) chopMUPOBAaHHOCTH YMEHUS TMPUMEHSITH TOJIOKEHHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

8) chopMHPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHUE, (U3NUECKUE
U XUMHYECKHE CBOMCTBA THUNUYHBIX TMPEACTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHUYeCKUX BEIECTB (METaH, dTaH, STUJICH, MPOMUJIEH, alleTUJIeH, OyTaaueH-
1,3, metunOyrtaaueH-1,3, 6eH307, METaHOJ, 3TAHOJ, JTUJICHTIUKOIb, TJIUIEPHUH,
dbeHon, aneTanbAerull, MypaBbUHAs M YKCYCHasl KHUCJIOTBI, TJIFOKO3a, Kpaxmall,

LEJUTI0I03a, aMHUHOYKCYCHasi KHUCJIOTA); HWILTIOCTPUPOBATh TEHETUYECKYIO CBS3b



MEXIYy HUMH YpPaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKUX PpEAKIHid C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

9) chopMHUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh MCTOYHUKH YTJIEBOJIOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX TMepepaboTKu U
MPAKTUYECKOE TPUMEHEHHUE IPOIYKTOB MepepadOTKH;

10) chopmMupoBaHHOCTH YMEHHI TMPOBOIWUTH BBIUUCICHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peaknuu 1O W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO M3 HCXOJTHBIX
BEIECTB WJIU MPOAYKTOB PEaKIINN);

11) chopMUpOBAaHHOCT, YMEHHMM BIIAJIETh CUCTEMON 3HAHUNW OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOJI0/IeHrne, U3MEpPEHUe, SKCIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJIB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

12) chopmMupoBaHHOCTh YMEHUU COOJIIOAATh MpaBUjia MOJb30BAHUSI XUMHUECKON
MOCYJIOM W JTabOpaTOpHBIM OOOPYJOBAaHMEM, a TaKXKe IMpaBHiIa OOpalleHUs ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

13) chopMupOBaHHOCTHP YMEHHH IIJITAaHUPOBATh M  BBIMOJHATh XUMHYCCKHMA
AKCTIEPUMEHT (TIpEeBpalIeHUs] OPraHUYECKUX BEIIECTB NMPU HaTPEBaHUU, MTOTYUYCHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKH O€30MacHOCTH TMpU OOpallleHUH C
BCIIECTBAMH M JAOOPATOPHBIM OOOpPYJOBAaHUEM, WPEACTABIATH PE3YyIbTAThI
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUHM COOTBETCTBYIOIIMX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

14) chopMHPOBAHHOCT, YMEHHH KPUTHYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uH(pOpMaIHIO, MOTYyYaeMylo U3 pa3Hbix UCTOUHUKOB (CMU, UuTepHeT u np.); 15)

c(hOpMHUPOBAHHOCTH YMEHUI co0Iro1aTh MpaBuia AKOJIOTHYECKHU



1EJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYJIOBOM NEATENbHOCTH B LEJAX
COXpPaHEHHSI CBOETO 3[I0POBbS U OKPYXAIOWIEH MPUPOIHON CpEIbl; OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MBI ONPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEAOTBPAIICHUS HX BPEIHOTO BO3ACHCTBHS Ha OPraHU3M
4esoBeka; 16) miast o0ydyaronmxcs ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMHU 3/TOPOBBSI:
yMEHUE MPUMEHSATH 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METOAaX IMO3HAHUS BEUIECTB
U XUMUYECKHX SIBJICHHMM; 17) 1is cienblx U CIa0OBUASIIUMX OOYYarOIIUXCS:
YMEHUE UCIOJIb30BaTh PEIbe(hHO TOUCUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nis
3anucu xumudeckux hopmyn. [IpeameTHsie pe3ynbTaTtbl 0OCBoeHUS Kypca «O0ras
Y HEOpraHWYecKas XUMHsD OTpakaroT: 1) copMUpPOBaHHOCTH MPEACTABICHUM: O
XUMHYECKOUN COCTABIISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B
MO3HAHUU SIBJICHUN MPUPOJLI, B (POPMUPOBAHUK MBIIUICHUS W KYJIbTYpbI
JUYHOCTH, €€ (QPYHKIMOHAIBHOM TIpaMOTHOCTH, HEOOXOAUMOMN Jis pelIeHUs
MPAKTUYECKUX 3a/lad U DIKOJOTUYECKU OOOCHOBAHHOI'O OTHOIICHHSI K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPENIE;

2) BiaJeHWE CUCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUIM JJIEMEHT, aToM, u3otom, s-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHAas, MOHHAsI, METAJIMYECKasl, BOJOPOAHAS ), KpUCTAIIIMYECKasl pEIIETKa,
TUMBl XUMHUYECKUX  PEAKUHMA, PpacTBOp, DJEKTPOJIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCThH
XUMHUUYECKON pEeaKluh, XUMHUYECKOE PaBHOBECHUE, TEOPUU W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON AUCCOLUanuM, nepuoandeckui 3akoH [[. M. Menneneena,
3aKOH COXPaHEHUs! MacChl BEILIECTB, 3aKOH COXPAHEHUSI M MPEBPAILCHUs] YHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JEKallUe B OCHOBE MOHUMAHMS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,

COCTaBC, IOJTYYCHUHU U 0e301acHOM HCHOJIL30BAHUH Ba)KHENIIIHNX HCOPraHN4CCKHNX



BEILECTB B OBITY U MPAKTHUUECKOW JIEITEIbHOCTH YeJI0BeKa; 3) chOpMHUPOBAHHOCTh
YMEHHUI BBIABIATh XapaKTEpHbIE IMPU3HAKA IOHATHM, YCTaHABIMBAaTh WX
B3aHMOCBSI3b, MCIIOJB30BaTh COOTBETCTBYIOIIME TMOHATHS NPU  OINKUCAHUHU
HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUN;

4) chopMHUPOBAHHOCTh YMEHHH HCIOIB30BaTh XHMHUYECKYI) CHUMBOJHKY IS
cocTaBleHUs (QOpMyNT BEHIECTB M  YPaBHEHHA XUMHYECKHX  PEaKIHii;
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuagbHbie Ha3BaHUSI OTACIbHBIX
HEOPTaHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETaIlIEHAsl U3BECTh, MTUThEBAS COAA, MUPUT U Jp.); 5) cHOPMUPOBAHHOCTH
YMEHUU OIPENEIISITh BAJEHTHOCTh U CTEIIEHb OKUCJIEHHUS XMMHUYECKUX DJIEMEHTOB
B COCIMHEHUSAX PaA3JIMYHOIO COCTaBa; BHUJ XHMHYECKOW CBS3M (KOBaJICHTHas,
WOHHAs, MeTaJuIMuecKasi, BOJOPOJHAs) B COCAUHEHUSX; TUIl KPUCTAIMYECKON
pEIETKM  KOHKPETHOTO  BellecTBa  (aTOMHasl,  MOJICKYJIsIpHAsi,  HOHHas,
MeTaJJIMYecKas); XapakTep Cpelbl B BOJHBIX pacTBOpax HEOPraHUYECKHUX
COCJIMHECHUN;

6) cpopMUPOBAaHHOCTH YMEHUM YCTaHABIMBATH MPUHAJICKHOCTh HEOPTAHUYECKUX
BEII[ECTB 10 MX COCTaBY K OMpPEACIEHHOMY KJIacCy/TpyIIe COeTMHEHUM (ITPOCThIe
BEIIIECTBA — METAJUIbI U HEMETAJIIbI, OKCH/JIbI, OCHOBAHUSI, KUCIIOThI, aMPOTEPHBIC
TUAPOKCHUJIBI, COJTH);

7) chopMUPOBAaHHOCTH YMEHHI PacKphIBaTh CMBICH IIepruoandeckoro 3akona Jl. 1.
MeHeneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, O0BICHUTEIBHYIO U
MPOTHOCTHYECKYIO (QYHKIIUU;

8) chopMUPOBAHHOCTh YMEHHUN XapaKTEepPU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKUX DJIEMEHTOB 1-4 mepuonoB llepmoandeckoll CHCTEMBI XMMHUYECKHUX
anemertoB JI. WM. MenneneeBa, MCHOb3ys MOHATHS «S-, P, O-3JIeKTpOHHBIC
opOuTaNIN», «IHEPTrEeTUUECKUE YPOBHMUY; OOBICHATh 3aKOHOMEPHOCTU W3MEHEHMS
CBOMCTB XMMHUYECKHUX D3JIEMEHTOB M HMX COCAMHECHUN MO NEpUOJaM M Trpynmnam
[Tepunoauueckoit cucteMbl XUMHUYECKUX iieMeHTOB []. 1. Menneneena;

9) chopMHUpPOBAaHHOCTHL YMEHHMI  XapaKTepu30BaTh (OMUCHIBATH)  OOIIUE

XUMHUYCCKHUEC CBOMCTBA HCOPIraHUYCCKHUX BCIICCTB Pa3’IN4YHbIX KJIaCCOB,



MOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKAY HEOPraHWYECKUMU
BEILIECTBAMH C IMOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;
10) copmMupoBaHHOCTh YMEHHS KIACCH(PHUITUPOBATh XUMHUYECKHE PEAKIMH I10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTEIICHEW OKHCJICHUS 3JIEMEHTOB, 0OpaTHMMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

11) chopMUPOBAaHHOCT, YMEHUN COCTABISATh YpPAaBHEHHUS DPEAKIUNA pazTUYHBIX
THUIIOB; MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIU MOHHOTO OOMEHA, YUUThIBAs
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKIIMU UAYT J0 KOHIA;

12) copMuUpOBaHHOCTH yMEHUW MPOBOAUTH PEAKIMH, MOATBEPKIAIONINE
Ka4ECTBEHHBIA COCTaB pPAa3JIMYHbIX HEOPraHWYECKUX BEIIECTB; PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

13) chopMHpPOBAHHOCTH yMEHUN pacKpbIBaTh CYIIHOCTh  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaKIHi;

14) chopMupOBaHHOCTh YMEHUM OOBSCHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

15) chopMHUPOBAaHHOCT, YMEHUN XapaKTepU30BaTh XHUMHYECKHE MPOIIECCHI,
JIe)KAIME B OCHOBE MPOMBIINUIEHHOTO MOJIYyYEHUsS CEPHOM KHCIIOTHI, AMMHAKA, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX WU
HKOJIOTHYECKUX MPOOJIeMaX XMMHUYECKOTO MPOU3BO/JICTBA;

16) chopMupoBaHHOCT, YMEHUN MPOBOJAUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
MIPU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM 00BEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B PEAKIUU
BEIECTB, TEIJIOBOr0 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, MPEBpAICHUs U COXpaHeHus dHepruu; 17) chopMupoBaHHOCTh YMEHUN

COOMIO/IaTh TIpaBWjIa TOJB30BAHUS XHUMHYECKOW MOCyAoid U JabopaTOpHBIM



o0opyZ0BaHUEM, a TaK)Ke MpaBuia OOpalleHs] ¢ BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIIUSIMU IO BBIMOJTHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

18) cdhopMHUpPOBAaHHOCT, YMEHHMH IIJIAHUPOBATh W  BBIMIONHITH XUMHUYCCKHM
HKCIIEPUMEHT (pa3jio’KeHHEe MEePOKCUIa BOAOPOJa B MPUCYTCTBUM KaTalau3aTopa,
ONpEJENCHUE Cpeabl pPacTBOPOB BEMIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKITUH,
peakiMy MOHHOTO OOMEHa, KAaueCTBEHHbIE peakluu Ha cyibdar-, KapOOHATH
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHHUSI; PEIICHUE SKCIEPUMEHTAIIbHBIX 3a/Ja4 MO
TeMam «Metaimey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30MacHOCTH MIPU OOpAIIEHHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3yJbTaThl XMUMHUYECKOrO JKCIEepuMeHTa B (opMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIMX peakiuil U (HOpMyIUPOBATh BBIBOJBI HAa OCHOBE
ATUX PE3YyJIbTATOB,;

19) chopMHpPOBaHHOCTP YMEHMI KPUTHYECKHM aHAIU3UPOBATh XHMHUYECKYIO
uH(pOpMaIHIO, OTyYyaeMylo U3 pasHbix ucTOUHUKOB (CMU, UuTepHeT u np.); 20)
c(hOpMUPOBAHHOCTD YMEHUH co0Jro1aTh rpaBuia JKOJIOTUYECKHU
1[EJIeCO00Pa3HOro TOBEJIEHUS B OBITY W TPYJIOBOM JEATEIHHOCTH B IEJAX
COXpPAHEHHSI CBOETO 3/I0POBBbSI U OKPYXaIOIIEH MPUPOIHON Cpelbl; 0CO3HABATh
OMaCHOCTh BO3/ICHCTBHS HA )KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TIOHUMAs
cmbicnt Tokazarens [IJIK, mosicHAT, Ha mpuMepax CHnocoObl YMEHBIICHUS U
MpeAOTBPAICHUS UX BPEHOTO BO3ACHCTBUS HA OpraHU3M YEJIOBEKa;

21) nna oOydarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3J0POBBS: yMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUI;

22) nmus cIUembIX W CHA0OBUASIIUX OOYYaIONIMXCSA: YMEHHE HCIOIh30BaTh

penbedHO TOUeUHYIO cucTeMy oOo3HaueHuil JI. bpaiinsa nis 3anmucu XMMUYECKUX

bopmyiL.

Oco0oe 3HaueHne AUCIUIUIMHA UMeeT npu ¢popmupoBanuu U pazsutuu OK.



Koan

HHaHpreMble PE3yJbTAaThI OCBOCHUA TUCHHUIIJINHBI

HAUMEHOBaHHUeE

(popmupyembix Oo0mmue JucuuninHapHble

KOMIIeTCHIIHI
OK 2. B yacTu TPyAOBOIO BOCIIUTAHMSA: - BIAQACTb CHCTEMOM XHMMMYECKUX 3HAHMM, KOTOpas  BKIIIOYACT:
OpraHu3oBbIBaTh | - TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTU | OCHOBOIIOJIATAIOUIMe IMOHATUSA (XMMHUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
COOCTBEHHYIO MacTepcTBa, TPYA0TI00HE; 000J104Ka aToma, s-, p-, d-3JIeKTPOHHBIC OPOUTAII ATOMOB, MOH, MOJICKYIIA,
JESATEIBHOCTb, - TOTOBHOCTb K AaKTMBHOW  JE€ATEIBHOCTH | BAJICHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKHUCIIECHUS, XUMUYECKas
OIPEIEIISITh TEXHOJOTHYECKON 51 COIIMAJIBHOM | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIH 00BEM, YIJIEPOJIHBINA CKEJIET,
METO/bI PEIICHUs | HAlIPAaBIEHHOCTH, CIIOCOOHOCTh HWHMLMUPOBATh, | QYHKIMOHAIBHAS TPYINa, pajuKaji, U30MepHs, U30MEpbl, FTOMOJOTUYECKUI
npoeCCHOHANBH | IUNITAHUPOBATh M CAMOCTOSITENIBHO  BBIIOJHSTD | PsiJi, TOMOJIOTH, YIIIEBOIOPO/IbI, KUCIOPOI- U a30TCOAEPIKAIINE COCTNHEHHS,
BIX 3aJ1a4, | TaKylo AESITEIbHOCTD; OMOJIOTMYECKH aKTHBHbBIE BellecTBa (YIJIEBOABI, >KHUPBI, OCNKH), MOHOMEp,
OLICHUBATh ux | - MHTEpeC K Ppa3InYHbIM chepaMm | HOIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE  COEIMHEHUS,
3¢ (GEeKTUBHOCTh | TPOPECCHOHANTBHOM NesTEIbHOCTH, KpUCTANINYECKasi peIIeTKa, THIbl XMMUYECKMX PEaKUUH (OKUCIUTEIbHO-
Y Ka4eCTBO. OBjaseHne  YHHBePCAJbHBIMH  Y4eOHBIMH | BOCCTAHOBHUTEJIBHBIC, IK30-H YHIOTEPMHUYECKHE, PEAKIIMd HOHHOTO OOMEHa),

NMO3HABATEJIbLHBLIMHY J1eHCTBUSIMMN:
a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOSITEIILHO (dbopMynHMpoBaTH u
aKTyalIM3HpoBaTh NPOOIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN TPHU3HAK WJIH
OCHOBaHHUsS [JIsl CpaBHEHMs], KiIacCUPHUKAIMN U
00001IeHMS;

- ONpeAensTh UEeNH JAESITeNIbHOCTH,
napameTpbl U KPUTEPUHU X TOCTHKCHHUS;
- BBIBIIATH 3aKOHOMEPHOCTH W MPOTUBOPEUMS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTb KOPPEKTUBBI B  JI€ATEIbHOCTb,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IETISM,
OIICHUBATh PUCKH MOCIEACTBUI AESITEIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUN
KU3HEHHBIX Tpo0IeM

0) 0a30BbIe HCCIeI0BaTEeIbCKUE TeHCTBUS:

- BJIAJIETh HABBIKAMH y4eOHO-MCCIIEIOBATEIHCKOM
u MIPOEKTHOM eI TCIIbHOCTH, HaBLIKAMHU

3aJaBaTb

pacTBOp, IEKTPOIUTHI, HEAJIEKTPOIUTHI, MIEKTPOJIUTHYECKAs AUCCOLUALINS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON peaKiuu, XUMHUUECKOe
paBHOBECHE), TEOPUM U 3aKOHbI (TEOPUS XMMHUYECKOTO CTPOCHUs
opranvueckux BemectB A.M. byrtinepoBa, Teopusi 3IIEKTPOJIUTUYECKON
Jucconuanuy, nepuoaudeckuil 3akon JI.M1. MenneneeBa, 3aKOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJUYECKHUM S3bIK XUMUH, (AKTOJIOTHYECKUE
CBEJIEHUS O CBOWCTBAaX, COCTaBe, MOJYYEHUU U 0€30MaCHOM HCIOJIb30BAHUHU
BaXHEHIINX HEOPraHMYeCKUX U OpPraHUYecKUX BELIECTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YETIOBEKa;

- YMEThb BBISIBIATH XapaKTE€pHbIE TNPU3HAKKM U B3aUMOCBS3b H3YyYEHHBIX
MOHSITUI, IPUMEHATH COOTBETCTBYIOIINE OHSTHSI IIPH ONMCAHUU CTPOCHHUS U
CBOICTB HEOPraHMYECKHX U OPraHWYECKUX BELIECTB M WX MpPEBpallCHU;

BBIABJIATH  B3aMMOCBSA3b  XMUMHYECKMX 3HAaHMM C  TOHATUSAMHA U
MNpEaACTAaBICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX ITPEAMCETOB,

- YMETb HCIOJIb30BaTb HAUMEHOBAHUA XHMHYECKUX  COCIUHEHUH
MEXKJIYHApOAHOTO COI03a TEOPETHYECKOW M NPUKIAJIHOW XUMUU U

TPUBUAJIBHBIE HA3BAHUS BAXXHEHIINX BEIIECTB (ITUJIEH, alleTUJIEH, INIMLIEPHH,
denon, Qopmanbrernn, yKCycHas KHCIOTa, TJIMIMH, YrapHbId —ras,
YIJIEKUCHBIN a3, aMMHaK, ralleHasl U3BEeCTb, HEralleHasi U3BECTb, IUThEBAS
coJa M JPYTuX), COCTaBJIATH (OPMYNbI HEOPraHMYECKUX M OPraHUYECKUX




pasperieHus mpoodieM;

- BBUIBJISATH [PUYUHHO-CIICJCTBEHHBIC CBS3H |
AKTYAJIM3UPOBATh 3aAa4y, BbIABUI'ATb THUIIOTC3Y €C
pelieHus, HAXO/IUTh apryMeHTbI TSt
JI0Ka3aTebCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh
napaMeTpbl U KPUTEPHUU PEIICHHS;

- AHaJIM3UPpOBATh IIOJIYYCHHBIC B XOJC PCHICHUA
3a7a4d Pe3yJbTaThl, KPUTUYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATh HM3MCHECHHE B
HOBBIX YCJIOBHSX;

- YMCTh NICPCHOCUTH 3HAHHMA B IMO3HABATCIIBHYIO U
NPAKTHYECKYIO 00J1aCTH KU3HEACATEIbHOCTH;

- YMCTb HUHTCTPpUPOBATHL 3HAHHUA U3 Pa3HBIX
HpEeMETHBIX 00J1aCTei;

- BbIABUT'ATHb HOBBEIC niaeu, Hp cjiaraTtb
OpPUTHHAIILHBIE MTOJAXO/IbI U PEIICHUS;
- CIIOCOOHOCTH nx HUCIIONB30BAHUSA B

ITO3HABATEJIBHON U COLUAIbHOW MPAKTHKE

BEIIECTB, YpPAaBHEHHS XUMHUYECKHX pEaKUuil, OOBICHATh MX CMBICI;
HOJTBEPKIATh XapakTepHbIe XUMHYECKHUE CBOMCTBa BEILIECTB
COOTBCTCTBYIOIIMMU SKCIICPUMCHTAMHA U 3alMUCAMUA ypaBHeHI/If/’I XUMHNYCCKUX
peaKIuii;

- YMCTb YCTAHABJIMBATh IMMPUHAJICIKHOCTh HU3YUYCHHBLIX HCOPraHUMYCCKUX H
OpPraHMYECKUX BELIECTB K OINpPE/eIeHHBbIM KiaccaM U IpylnaM COeIUHEHUH,
XapaKTCpU3oBaTb HMX COCTaB U Ba)XKHEHIITHE CBOfICTBa; OIpCACIATh BHJbI
XMMUYECKHUX CBsI3€il (KOBaJleHTHas, MOHHAsl, METaJlIn4yecKas, BOJOPOIHAs),
TUIIBI KPUCTAJUIMYCCKUX PCIICTOK BCHICCTB, KJIaCCI/I(l)I/ILII/IpOBaTI) XUMHNYECKHUEC
peaK1uu;

- chopmMupoBaTh MPEACTABICHHUS: O XHUMHYECKOH  COCTaBISIOMICH
€CTECTBEHHOHAYYHOM KapTHUHBI MHpa, POJIM XUMHUU B IO3HAHUU SIBJICHUI
Ipuposabl, B (HOPMHUPOBAHMM MBILUIEHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKLIMOHAIBHON IPaMOTHOCTH, HEOOXOIMMOMN JUIsl PELICHUs MPAKTHUYECKUX
3a]a4 U 3KOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHMSI K CBOEMY 3JI0pPOBBIO U
IIPUPOJIHON Cpene;

- YMETb MNPOBOJUTH PAacyeThl MO XUMHUYECKHUM (QopMyjaM U YpaBHEHHIM
XUMHUYCCKUX pCaKHI/Iﬁ C HUCIIOJIBb30BaHHUEM (1)1/131/I‘ICCKI/IX BCJIMYHUH,
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHONH CTOPOHBI: Macchl, 00beMa
(HOpManbHbIE yCIIOBHUSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CUCTEMHBIE XMMHMYECKHE 3HAHMs NIl NPUHATHSA PEIICHWH B KOHKPETHBIX
JKM3HCHHBIX CUTYallMAX, CBA3AHHBLIX C BEIICCTBAMU M UX MPUMCHCHHUEM

OK 4.
Ocy1ecTBIATH
MOWCK, aHAIIU3 H
OIICHKY
uH(popMaluuy,
HEOO0XO0 MO
JUISE  TIOCTAHOBKH
u pelieHus
poQeCCHOHAIbH
BIX 3ajad,
poQeCCHOHAIIBH
oro u
JTUYHOCTHOTO

B o0Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OpMHPOBAHHOCTH MHUPOBO33pPEHHU,
COOTBETCTBYIOIIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd M OOIECTBEHHOM NpPaKTUKH,
OCHOBaHHOT'O Ha Jiasnore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOEr0 MecTa B
MIOJIMKYJIETYPHOM MHMPE;

- COBEPILECHCTBOBAHUE SI3BIKOBOM M YUTATEIIbCKOMN
KYJIbTYpbl KaK CpPEACTBA B3aWMOJIECHCTBUSA MEXIY
JIOJbMU U NTO3HAHUS MUPA;

- OCO3HaHME LEHHOCTH HAy4YHOW [EeATEIBHOCTH,
FOTOBHOCTb  OCYILECTBJIATH  INPOCKTHYIO  H
UCCIIEN0BATEIBCKYIO JeSATEIbHOCTh

- yMeTb IUIAHUPOBATb U  BBINOJHITH XUMHYECKUH  DKCIHEPHUMEHT
(mpeBpalieHuss OpPraHWYecKUX BEIIECTB IIPU HArpeBaHUM, IOJy4EHUE
STHJIEHA M M3y4YEHHE €ro CBOMCTB, KaUECTBEHHbIE PEaKLWU Ha albJeTUIbl,
KpaxMall, YKCYCHYIO KHCJIOTY; JeHaTypauusi O€JKOB IpH HarpeBaHHH,
[[BETHbIE peakUMH OENKOB; TNPOBOJUTH pEaKIMU HOHHOTO OOMEHa,
OTIpeNieNATh Cpey BOAHBIX PACTBOPOB, KAUECTBEHHbIE PEaKIMM Ha CyIbdart-,
KapOoHaT- M  XJOPUI-aHUOHBI, Ha KAaTHMOH AaMMOHHUS;  pelaTh
JKCIIEpUMEHTaNIbHbIE 3afaud 1o TemMaM "Meramisl" u "Hemeramnsl") B
COOTBETCTBUU C IMpaBWJIaMU TEXHHMKH O€30MAaCHOCTH Mpu OOpalleHuu ¢
BEIIECTBAMH U JTAOOPAaTOPHBIM 000pYIOBaHMEM; MPEACTABIATh PE3YJIbTaThI
XUMHYECKOT0 HKCIIEpUMEHTa B (popme 3amucy ypaBHEHHH COOTBETCTBYIOIINX
peakuuii ¥ GopMyIUpOBATH BHIBOJBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

- YMETh AaHAJIM3MPOBATh XHMHYECKYI0 HH(GOpMAIHIO, TOJYYaeMYyI0 W3




pa3BUTHUA.

VHAUBUAYAJIHO U B TPYIIIIE;
OBiaieHne  YHHBepCAJbHBIMHU
NO3HABATEJIbHBIMH AeHCTBUIMMU:
B) padora ¢ unopmaumeii:

- BJIQZICTh HABBIKAMH TOJYYEHUS WHPOPMAINH W3
UCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITEILHO
OCYILIECTBIIATh IIOUCK, aHAIN3, CUCTEMATU3ALUI0 U
UHTEPIIPETalui0 WHOOPMALUU Pa3IUYHBIX BUJOB
1 GOpM IpeCTaBICHHS,

- co37aBaTh TEKCTHl B pa3NUYHBIX (opmarax c
y4eTOM Ha3Ha4yeHusi WHQPOpMAIMM M LEJIEBOH
ayIUTOpUHU, BbIOWpas ONTUMaJIbHYIO  (opmy
IPEJICTaBICHUS U BU3yalU3alluy;

- OLIEHHUBAaTh JIOCTOBEPHOCTb, JIETUTUMHOCTb
UHPOpPMALIUK, €€ COOTBETCTBHE IPABOBHIM H
MOpPaIbHO-ITHYECKUM HOpPMaM;

- HCIOJIb30BaTh CPEACTBA HMH(OPMALMOHHBIX H
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pElIEHUU

Y4eOHbIMHU

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpPTaHM3AIlMOHHBIX  3a7ad C  COOJIIOJICHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKHU OE30MaCHOCTH,
TUTUEHBI, pecypcocOepekeHns, TMpaBOBBIX U
THYECKUX  HOpPM, HOpM  HHGPOPMAIMOHHOMN
0€30I1aCHOCTH;

- BJIAJICTh HAaBBIKAMHM PACIIO3HABAaHUS W 3alLUTHI
uH(popMany, HHPOPMAIMOHHON Oe30macHOCTH
JMYHOCTH,

pasHBIX MCTOYHHUKOB (CpPEICTB MAaccoBOil mHGpopmauuu, cetb MHTEpHET u

IPYTHE);
- BJIaACTH OCHOBHBIMH MeToAaMU Haquor (6] IIO3HAHUA BCIICCTB H

XUMHUYECKMX  sIBIIEHMM  (HaOitogeHue,  HU3MEpPEeHHe,  HKCIEPUMEHT,
MOJIEJTUPOBAHUE);

- YMEThb NIPOBOJUTH pacyeTbl M0 XUMHUYECKUM (OopMysiaM M ypaBHEHHSIM
XMMUYECKHX pPEaKUuMil C  HCHOJb30BaHMEM  (U3MYECKUX  BEJIMYHMH,

XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMasibHBIE yCIIOBHUSI) TIa30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMMHUYECKHE 3HAaHUS JJs NPUHATUS PELICHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallUIX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

OK 6. PaGorars B

KOJIJIEKTHBE
KOMaHjJIe,

n

B3aNMOJICHCTBOB

aTh
PYKOBOJICTBOM,
KOJUIeraMu
COLIMATTLHBIMH

C

u

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOATEIIbHOCTH U CAMOOIIPEETIECHHUIO;
-OBJIaJICHUE HaBBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM M COUHAIBHOU
JACATCIIbHOCTH,

OBjaagenue YHHUBeEPCAJIbHBIMU
KOMMYHUKATHBHBIMU 1eCTBUAMM:

0) coBMecTHasA AeTeJbHOCTD.

- yMEeTh IUIAaHUPOBaThb M  BBINOJHATh XUMHUYECKUHW  OIKCIEPUMEHT
(mpeBpalieHnss OpPraHWYECKUX BEIIECTB TIPH HArpeBaHWHU, TOJYUYCHHE
ATUJIEHA W M3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIMU Ha albJACTH[IbI,
KpaxMaj, YKCYCHYIO KHCIOTYy, JeHaTypamusi OeTKOB TIpH HarpeBaHWH,
[[BETHBIC pEaKIHH OENKOB, TPOBOJAUTh pEAKIHH HOHHOTO OOMEHa,
OTIPENIETIATh CPEey BOIHBIX PAaCTBOPOB, KAUECTBEHHBIC PEAKIIMKU Ha CyJIbdar-,
KapOoHaT- ©  XJOPHI-aHUOHBI, HAa KATHOH AaMMOHHUS;  pellaTh
SKCIIEpUMEHTANIbHbIE 3afaud 1o TemMaM "Meramisl" u "Hemerainwl") B




napTHEpamH.

- TIOHUMAThb M HCIOJb30BATH IPEUMYILECTBA
KOMAaHJTHOW ¥ MHIAMBUIYaJIbHON PabOTHI;

- NPUHUMATH LIENTU COBMECTHOM JIE€ATENIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH JCUCTBUA 110
€€ JOCTIDKCHHIO: COCTaBJIATh IUIAH JICHCTBHIA,
pacrpenensiaTh pojyd ¢ y4eTOM MHEHHI YYaCTHUKOB
00CyX1aTh pe3yJbTaTbl COBMECTHOUN pabOTHI;

- KOOpIWHUPOBATh M BBHINIOJHATH pPabOTy B
YCIIOBHSIX peanbHOTO, BUPTYaJILHOTO i
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYLIECTBIISITb TO3UTUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYalHUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEeHUE, OBITh HHUIIMATUBHBIM
OBJaeHue YHUBEPCAJIbHBIMY PeryJsiTHBHbIMU
JeHCTBUSAMM:

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- IPUHUMATh MOTHUBBI U apTyMEHTBI JIPYTUX JTIOJCH
MIPU aHAJIN3E PE3YJIbTATOB JEATEILHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JIPYTUX JIOAEH
Ha OIIMOKMU;

- pa3BUBaTh CHOCOOHOCTh TMOHUMAThb MHUP C
MO3UIIMU JIPYTOTO YETIOBEKa,

COOTBETCTBUHM C MpaBWJIAMH TEXHHKH O€30MacHOCTH Hpu OOpalieHuu C
BEIECTBAMH U JIa0OpaTOPHBIM 000pYAOBaHUEM; MPEICTABISATh PE3YIbTAThI
XMMUYECKOT0 SKCIIEPUMEHTa B (pOpMe 3alUCH YPaBHEHUI COOTBETCTBYIOIINX
peaxuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTaTOB




2. CTpykTypa M coaep:kaHue 001eo0pa3oBarebHOM IUCIUIIHHbI

2.1. O0beM AUCHUIIMHBI U BUbI y4e0HOH padoThI

Buj y4eoHoii padoThl Oobvem ¢ uacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 61
B T.4.
1. OcHOBHOE coaep:kaHue 61
BT. U.:
TEOpEeTUICCKOe 00yICHHE 25
MPAKTUYECKHUE 3aHATH 36
IMpome:kyTounasi arrectanusi (g depeHIHPOBAHHDBIN 3a4eT)




2.2. TemaTuyeCKHH IJIAH U COACPKAHUE TUCIHUTIIUHBI

dopmupyem
HaumenoBaHue Conepixanue y4yeOHOro Mmarepuaa (0CHOBHOE U NMPodecCHOHAILHO-OPUEHTHPOBAHHOE), ble
O0beM yacoB
pa3esnoB U TeM JIadopaTopHbIe U MPAKTHYECKUE 3aHATHS, MPUKJIATHONH MOTYJIb KOMIETEHIH
U
1 2 3
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 3
Tema 1.1. OcHoBHOE co/lep:KaHue 2 JIP
Crpoenne atoMoB | TeopeTnueckoe o0yuenue 1 7,9,10,11,12,1
XUMHUYECKHIX — —
STEMCHTOR 4 |CoBpemennas mozenb cTpoennst atoma. CHMBONMYECKHH SI3bIK XWUMHHM. XHMHUECKHH OJEMEHT. 3,14,15,20,21
npUpona DnekTpoHHas KOHUrypanus aroma. Krmaccupukamnus XUMHYECKHX 3JEMEHTOB (S-, P-, d-3JeMeHTHI). OK 02
S —— BanenTtHple  2yIeKTpOHBI.  BaleHTHOCTh.  DIJIGKTPOHHAS ~ MPUPOAA  XUMHUYECKOW  CBS3W. 1
CBSI3H DNeKTPOOTPUIIATEIbHOCTh. BUIBI XUMHUYECKOW CBs3M (KOBaJICHTHAs, WOHHAs, MeTaJJIn4ecKas,
BOJIOPOIHAST) M CTIOCOOBI €€ 00pa30BaHUsI
Tema 1.2. OcHoBHOE cogepkaHue 2 JIP
[lepuognuecknii | [lpakTHYecKUe 3aHATHSI 2 7,9,10,11,12,1
3aKOH M TaliIHIa -
JLIL. Menzeneesa [lepuoauueckas CHCTEMa XHMHUYeCKMX odiemeHtoB JIM. Menneneesa. ®usnueckuil  CMBICI 3,14,15,20,21
[Tepuonnueckoro 3akona /.M. MeHneneeBa. 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHX OK 02
JJIEMEHTOB, O0pa3yeMbIX HMH TMPOCTHIX U CIIOXKHBIX BEIIECTB B COOTBETCTBHHM C IOJIOKCHHEM OK 04
XUMHYECKOTO 3JieMeHTa B [lepmommdeckoid cucteme. MUpPOBO33peHYECKOC W HAyYHOE 3HAUYCHHE
Ilepuognueckoro 3akona JI.MI. MenneneeBa. Ilporno3sr JI.JMI. MengeneeBa. OTKpbITHE HOBBIX 5

XUMHUYCCKUX DJICMCHTOB.

PemreHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUM Ha XapaKTEpU3alUI0 XHUMHYECKUX
37eMeHTOB «MeTaymmnyeckne / HeMETAJUTMYECKHE CBOMCTBA, AJIEKTPOOTPHUIATEIIBHOCTh XWMHUYECKHX
3JICMCHTOB B COOTBCTCTBUU C UX BHCKTpOHHbIM CTpOQHI/IeM 1 IIOJIOXKCHUEM B nepnonnqecxoﬁ CUCTCME
xuMudeckux djemenToB .M. Menaeneenay




Pa3znen 2. XumMmuyeckue peakumu

10

Tema 2.1. Tunsl | OcHOBHOe cofepkaHue 4 JIP
XUMHYECKUX Teoperudeckoe o0yueHune 2 7,9,10,11,12,1
peakuui Knaccudukanys ¥ TUIBI XMMHYECKUX PEaKIMil ¢ ydacTHeM HeopraHmueckux BemecTB. CocTaBlieHHe 3,14,15,20,21
YPaBHCHHI PEAKIUi COCAWHCHHS, PA3JIOKCHHS, 3aMCIICHUS, OOMEHAa, B T.4. PEAKIMi TOpeHUS, OK 02
OKHCJICHUS-BOCCTAHOBJICHHUSI.
VYpaBHEHUS OKHCICHHUsA-BOcCTaHOBIECHUS. CreneHb okucieHus. OKHCIUTEIh W BOCCTAHOBUTEIb. 2
CocraBieHrue M ypaBHUBAaHHE OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIUil METOJOM 3JIEKTPOHHOI'O
6ananca. OKHCIUTETHFHO-BOCCTAHOBUTENBHBIE PEAKIMU B MPUPOAE, MPOU3BOJACTBEHHBIX MpoOIEeccax U
KHU3HEJIESTeIbHOCTH OPraHU3MOB
IIpakTHyeckue 3aHATHA 2
KonnyectBeHHble OTHOWIEHUS B XUMUH. OCHOBHbIE KOJUYECTBEHHbIE 3aKOHBI B XMMUHU U PACUETHI 110
YpaBHEHHMSIM XUMHUYECKUX peakmuidi. Moib Kak eIuHHIa KOJIWYecTBa BeliecTBa. MoIsipHas Macca.
3aKOHBI COXpaHEHMs Macchl U 3Hepruu. 3akoH ABorajapo. MomspHblii 00beM ra3oB. OTHOCHTENbHAs 2
TUTOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHHSM XMMHUYECKHX PEAKIU C MCIIOIB30BAaHHEM MAacChl, 00beMa
(HOpMaJIbHbIE YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA
Tema 2.2.[ OcHoBHOE coaepKaHHe 4 JIP
Onektponurnyecka| Teoperndeckoe oydenne 2 791011121
S TUCCOLMAIMS H|Teopus 3JIEKTPONMTHYECKON aucconnanuu. VoHbL. DIEeKTPOIUTEI, HEXNEKTPOIUTHI. Peakun HOHHOTO 3,14,15,20,21
MOHHBIH OGMeH oOMeHa. COCTaBJIeE-II/Ie peakiii MOHHOrO oOMeHa MyTeM COCTaBIEHHS UX IOJHBIX U COKPAIIEHHBIX 2 OK 02
WOHHBIX YpaBHEHMH. KHCIOTHO-OCHOBHBIE peakiny. 3a1aHusi Ha COCTaBJICHUE HOHHBIX PeaKIni OK 06
JlaGopaTropHble 3aHATUA 2
JlaGoparopHas padoTta “TUIbl XUMHUECKUX pPEeaKIIui’.
HccnenoBanue TUMOB (110 COCTaBY M KOJIMYECTBY MCXOJHBIX M 00pa3yIOIIMXCS BEIIECTB) U MPU3HAKOB 9
XuMHueckux peakuuil. IlpoBeneHue peakuuii HMOHHOTO OOMEHA, ONpENENIEHHE Cpellbl BOJHBIX
pacTBOPOB. 3a/laHMs HA COCTABJICHHE HOHHBIX PeaKIUi
KonTposabnas
CrpoeHue BelecTBa U XUMUYECKHE PEeaKLIuu 2
padora 1
Paznea 3. CTpoeHue U CBOHCTBA HEOPraHUYECKHUX BeleCTB 14




Tema 3.1.| OcHOBHOe coiep:KaHue JIP
Knaccuduxanus, | Teoperudeckoe o0ydenue 7,9,10,11,12,1
HOMCHKIIATYpa M |TTpenmer Heopranmueckoit xumun. Kiaccupukanus HeOpraHHYeCKHX BEIECTB. IIpOCThIE U CIIOKHEIE 3,14,1520,21
cTpoeHHue BenecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEHIECTB (OKCUABI, TUIPOKCUIBI, KUCIOTHI, COJIN). B3anMocBs3b OK 02

HEOPTaHMYECKUX BEIIECTB. ATpEratHble COCTOSIHHS BelmlecTBa. Kpucraummueckue W amMopgHBIC OK 04
HCOPTaHMHYCCKUX | poinecTBa. THIIBI KPUCTAUIMUECKMX PEIICTOK (aTOMHAs, MOJEKYJIApHAs, MOHHAs, METAIUIHYecKas).
BEIIIECTB 3aBUCUMOCTh (U3MYECKUX CBOWCTB BEHICCTBA OT THIA KPUCTALIMYECKOW PEMIETKH. 3aBUCUMOCTH

XMMHYECKON aKTHBHOCTH BEIIECTB OT BUJA XMMHMUYECKOH CBS3M M THIA KPUCTAUTMYECKOW PEIIETKH.

[IprunHbI MHOrOOOpa3us BEIIECTB

IMpakTuyeckue 3aHATHSA

Homenknatypa HeopraHudeckux BEIIECTB: HA3BaHME BEIIECTBA MCXOMAS U3 MX XUMHUYECKOU (OpMYIIbI

WM COCTaBJICHWE XHMHYECKOW (OPMYJBI HMCXOAS W3 Ha3BaHUS BEIIECTBA IO MEXKIyHAPOTHOM

(MIOITAK) miu TpuBHaNbHOM HOMEHKJIATYpeE.

Pemenne mnpakTHYecKUX 3aJaHUNA IO KIACCH(UKAIMU, HOMEHKIAType M XHMHYECKUM (Hopmyiiam

HEOPTaHMYECKUX BEIIECTB PA3NUYHBIX KJaccoB (yrapHbli Tra3, YIJIEKHCIBIM Ta3, aMMHaK, raiieHas

W3BECTh, HETAIlIEHAas N3BECTh, TUTHEBAS COA U JIPYTHX): HA3BIBATH U COCTABIIATH (DOPMYIIBI XUMUYECKUX

BEIIECTB, ONPEEISITh MPUHAATIEKHOCTh K KJIaccy.

Ucrounnku xumudeckoi uHbopManuu (CpeAcTB MaccoBo MH(opManuu, ceTh MHTEpHET U Apyrue).

[Tonck nHbOpMaIMK 1O Ha3BaHUSM, HACHTU(HUKATOPAM, CTPYKTYPHBIM (hopMysiam
Tema 3.2. ®uzuko-| OCHOBHOE cofepKaAHUE JIP
XHUMHYECKUE Teopernueckoe o0yueHune 7,910,11,12,1
CBOUCTBA Meramnel. O6mue pU3MUECKHE ¥ XMMHYECKHE CBOMcTBa MeTamioB. CriocoObl MOMydeHHs. 3HAuYEHUE 3,14,15,20,21
HEOpraHUYecKux |MCTAUIOB M HEMETAlUIOB B NPUPOJC M IKU3HEACATCIBHOCTH 4YeNnoBeka M opraHusmos. Kopposus OK 02

METAJIJIOB: BUABI KOPPO3UH, CITOCOOBI 3aIIUTHI METAIIJIOB OT KOPPO3UH OK 04
BEIICCTB

Hemeramnpl. OOmme ¢u3mdyeckne W XUMHUYECKHE CBOWCTBA HEMETAUIOB. |HWIMYHBIE CBOMCTBA
HemeraioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coeilMHeHH HeMeTauoB. KpyroBopoTst
OMOTE€HHBIX IEMEHTOB B IIPUPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCILICCTB (OKCI/I,Z[OB, THUAPOKCUIAOB, KHUCIIOT,
coJieid u Jp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB IMPOCTHIX BEIIECTB, BOJOPOJHBIX COCTUHEHUH,




BBICHIUX OKCUIAOB U TUAPOKCUIOB

IIpakTHYecKue 3aHATHS 2
CocraBiieHne YpaBHEHMM XMMHMYECKUX DPEAKIUM C ydyacTHEM IPOCTBIX U CIIOKHBIX HEOPraHUYECKUX
BEIIECTB: META/NIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPTaHMYECKUX KHUCIOT, OCHOBaHMA M aM(OTEPHBIX THAPOKCHUIOB; HEOPraHUYECKHX COJICH,
XapaKTEepU3YIOIIMNX UX CBOMCTBA. 2
Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB, IOJYYEHUE H
0e30macHOEe HCIOJIb30BAaHUE BaKHEHIIMX HEOPraHWYECKMX BEIIECTB B OBITY M NPAKTHYECKOIl
JIESITEJIbHOCTH YEJIOBEKa
Tema 3.3.| OcnoBHoOe conep:kanue 2 JIP
Wnentuduxamms | JlaGopaTopHble 3aHATHS 2 7,9,10,11,12,1
HEOPraHM4YeCKuX  |JlaGopatopHas pabora «MaeHTU(GUKALMSA HEOPIraHUYECKHX BEIIECTBY. 3,14,15,20,21
BEIIECTR Pemenne skcriepMMeHTaIbHBIX 3a/1ady MO XHMMYECKHM CBOHCTBAM METAIOB M HEMETAIlIOB, 110 OK 02
pacrno3HaBaHMIO U MOJIYYEHUIO COEIMHEHNN METAJUIOB U HEMETAJUIOB. 2 OK 04
Nnentudukanus HEOPraHWYECKUX BEIIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMUYECKUX CBOMCTB, K 06
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHBIe peakiuu Ha cyiab¢paT-, KapOOHAT- U XJIOpU- 0
aHMOHBI, Ha KATHOH aMMOHMUSI
KonTpouabnas o
CBolicTBa HEOPTAaHUYECKUX BEILIECTB 2
padora 2
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHU4YeCKHUX BelleCTB 20
Tema 4.1.| OcHOBHOe coep:KaHHue 4 JIP
Kraccudukanus, | Teopernueckoe odydeHmne 2 7,9,10,11,12,1
CTpOCHUE H|IlosBieHre U pa3BUTHE OPraHUYECKOM XUMHUHU Kak Hayku. [Ipeamer opranmdeckoil xumuu. Mecro u 3,14,15,20,21
HOMEHKITATYpA 3HaYEHUE OPraHUYEeCKOW XMMHUH B CUCTEME €CTECTBEHHBIX HayK. OK 02
XHWMHUYECKOE CTPOEHUE KaK MOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIaCHO MX BaJIEHTHOCTH. 2
OpraHu4CeCKHUX OCHOBHBIE TOJIOKEHUS TEOPUN XHMHUYECKOTO CTPOCHHMs OpraHnyeckux coequHeHunii A.M. bytieposa.
BEIIeCTB VYrnepoaHblii CKENET OpPraHu4ecKOW MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO

CTpOEHHs MOJIeKYJl. MI3oMepusi U H30MephI.




[lonatue o ¢yaxkuuoHansHoW rpynme. Panukan. IlpuHmumnel kimaccuUKauyd — OpraHUYECKHX
coequHeHU. MexnyHaponHas HOMEHKJIATypa UM IPUHLOUIBI  HOMEHKJIATYPbl  OPraHUYECKUX
coequHeHuil. IloHsTe 00 a30Tcolep)KalMX COEOUHEHMSIX, OMOJIOIMYECKM aKTHBHBIX BEIECTBAX
(yrneBojax, »Xkupax, Oenkax M Jp.), BBICOKOMOJIEKYJISIPDHBIX COEIMHEHMAX (MOHOMEp, IOJIUMeEp,
CTPYKTYpPHOE 3BEHO)

IlpakTH4yeckue 3aHATUSA

Homenkiiarypa opraHuyeckux COEIMHEHHMH OTACNBHBIX KJIACCOB (HACHIIICHHBIE, HEHACHIIICHHBIC W
apoMaTHYeCKHUEe YTJIEBOJOPO/bI, CIUPTHI, (DEHOJIbI, albJErH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocTaBiieHHE TIOJNHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHMYECKHX BEIIECTB OTICIBHBIX
KJIACCOB, HCIIONIb3YysS WX HAa3BaHUS IO CHUCTEMAaTHYECKOW W TPUBHUAJIBHOW HOMEHKIAType (ITUIIEH,
alleTHJICH, TJIHIEePUH, (eHoJ, (opMaIbIerull, YKCyCHas KHCIIOTa, TIUIWH). Pacdersl mpocreimieit
(hopMyIIbl OpraHuvYecKOi MOJIEKYJIbl, HCXOJSI U3 3JIEMEHTHOT0 cocTaBa (B %)

Tema
CaoiicTBa
OpPTaHHYECKUX

COEIUHEHUN

4.2.

OcHoBHOE€ CoACPKAHUEC

10

Teopernueckoe o0yuenune

OU3NKO-XUMHUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJIaccoB (0COOEHHOCTH
KJ1accu()UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOTMUYECKUH ps v oO1as popmya; U3oMepus;
(bu3nyecKre CBOMCTBA; XUMUYECKHE CBOMCTBA; CIOCOOBI OJYyUYEHUS):

— TpeJeNbHbIEe YIIIEBOAOPOAbl (aJdKaHbl W LUKJIOAIKaHbI). ['opeHne MeTraHa Kak OJMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITy. CBOICTBAa MPUPOIHBIX YIIEBOJOPOI0B, HAXOXKICHHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HenpenenbHble (aJKEeHbI, alKUHbBl U aJIKaJWeHbl) U apOMaTUYECKUE YIIIEeBOJOponbl. [ opeHue
alleTHJICHA KAK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKU M PE3KH METAJJIOB

— KHUCIIOPOJICOAepKAINe COSAMHEHUS (CITUPTHI U (hEHOIIbI, KapOOHOBBIE KUCIOTHI M A(UPHI, aJTbICTHIbI
U KETOHBI, KUPBI, YIIeBOAb). [IpakThyeckoe NpUMEHEHHE STHUICHTIWKONS, TIUIeprHa, (eHoma.
[Ipumenenue Qopmanpaeruaa, ameranbAeTHAa, YKCYCHONM KHUCIOTHL. Mpblla Kak COJMM  BBICIIUX
KapOOHOBBIX KHCJIOT. MOIoIIIMe CBOWCTBA MbLIa

— a3oTcojepXkaliie COeIWHEHUs (aMMHBI W aMHUHOKHUCIOTHI, Oenku). BbICOKOMONIEKYIsIpHbBIE
COEUHEHMS (CUHTETUYECKHEe U OMOJOTHYeCKH-aKTUBHBIE). MOHOMEp, MOJUMED, CTPYKTYPHOE 3BEHO.
[Monumepusanus 3TUIeHa KaK OCHOBHOE HAIlpaBJICHUE €r0 UCIOJIb30BAHUS.

I'eneTnyeckas CBSI3b MEXKY KJIACCAMH OPraHUYECKUX COEIMHEHUN

IIpakTHYecKkHne 3aHATHA

JIP
7,9,10,11,12,1
3,14,15,20,21

OK 02
OK 04
OK 06




CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAA M MEXIyHApOJHas
HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOMYUYEHHUs): IpeAeabHbIe (ANKaHbl U LUKJIOAIKAaHBbI),
HenpeAeabHbIe (AIKEeHbI, IKHHBI U aJIKaJUCHbI) U apOMaTHUECKUE YTICBOAOPOIbI, CIUPTHI U (PEHOIIBL,
KapOOHOBbIE ~ KHMCIOTBI U 3(QUpPbI, aIbAErHIbl M  KETOHbl, AaMHHbl M  AMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHusl Ha COCTaBJICHUE YpPaBHEHUN XMMMUYECKHUX DPEAKLUM C
Y4aCTHUEM OPraHUYECKUX BELIECTB HA OCHOBAHMM UX COCTaBa M CTPOCHUs

CocraBiieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IENOYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKHUX COCTUHEHUH OTHAENbHBIX KJIACCOB, CIIOCOObBI
UX TOJY4YEHHUs W Ha3BaHME OPraHMYECKUX COCIUHEHUN @0 TPUBHAIBHOM WM MEXIYHAPOIHON
crUCcTeMaTUYecKOi HOMEHKIIaType.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKUX
COEJMHEHUH OT/IeJIbHBIX KJIaCCOB

JlabGoparopHnasi padora

JlaGoparopHas padota “[IpeBpaiieHuss OpraHuYECKUX BEIIECTB IPU HarpeBaHuu".
[Tonmy4yenue sTHIIEHA M U3yYEHHE €r0 CBOMCTB. MoennpoBaHie MOJIEKYNl M XUMHUUECKUX MpEeBpaIleHnit
Ha [IpUMepe TaHa, ITUIICHA, AlleTIICHA U JIp.

Tema 4.3.
Wnentuduxanms
OpPTaHHYECKUX
BEIIECTB, 1504
3HAYEHUE 5
MpUMEHEHUE B
OBITOBOM Hu
MIPOU3BOICTBEHHON
JIEATENBHOCTH
YyeJI0BEKa

OcHoBHOE cogepkaHue

TeopeaneCKoe oﬁyqeﬂue

buooprannueckue coenuHenus. IlpumeHeHue u Ouonoruyeckas poib yriaeBoaoB. OKHCIeHHE
VIJEBOJOB — HCTOYHUK OJHEPrHUM JKMBBIX oOpraHu3smMoB. OOlacTH NPUMEHEHHUS aMHHOKUCIIOT.
[IpeBpamienust OenkoB MUIIM B opraHu3Mme. buonornueckue ¢yHkuuu OenkoB. buonornyeckue
GbyHKIUY xUpoB. Posb oprannyeckoi XUMUM B pelieHUH Mpo0ieM MUIeBoi 0e30nacHOCTH

Pons opranmdeckoil XuMuUM B pPEIICHUH MPOOJEM JHEPreTHYECKON Oe30MacHOCTH, B Pa3BUTHHU
MEIMIMHBI, CO3JAaHUH HOBBIX MaTepUaJIOB, HOBBIX UCTOUYHUKOB 3HEPIUHU (aJIbTEPHATUBHBIE HCTOYHHUKH
sHepruu). OnacHOCTh BO3AEWCTBHS HA JKUBBIE OPraHU3Mbl OPraHUYECKHX BEIIECTB OTJEIbHBIX
KJIacCOB (YTJI€BOAOPOABI, CHUPTHI, (PEHONBI, XJIOPOPraHUYECKHE MPOU3BOJHBIE, aJbAETHIBI U JIp.),
CMBICII ITOKA3aTeJsl MPEAEIbHO TONYCTUMON KOHIICHTPALlUH

JlabGopaTopHble 3aHATUA

JlaboparopHas pabota: “UneHTrduUKAIMS OPTAHUYECKUX COSAMHEHUN OTJEIbHBIX KIIACCOB”
W neHTudukanis opraHuiuecKuX COeINHEHHI OTACIBHBIX KJIACCOB (Ha TpUMeEpe albleTuI0B, KpaxMaia,
YKCYCHOM KHCIOTHI, O€IKOB W T.M.) C HCHOJb30BaHHEM WX (U3UKO-XMMHYECKHX CBOWCTB U

JIP
7,9,10,11,12,1
3,14,15,20,21

OK 02
OK 04
OK 06




XapaKTepHBIX KAa4YeCTBEHHBIX peakuuid. JleHarypamus Oenka mnpu HarpeBaHuM. L[BeTHBIE peakuuu
0enkoB. BO3HMKHOBEHHE AHAJUTHUYECKOTO CHTHAJIA C TOYKH 3PEHHUS XMMHUYECKHX IPOLIECCOB IMPHU
MPOTEKaHUU Ka4eCTBEHHON peaKkuy, MO3BOJISIONICH HACHTH(PHUINPOBATH MPEII0KEHHBIE OPTraHUYECKHE
BELLECTBA

Konrpoxnas CrpyKTypa U CBOMCTBa OPraHU4YECKUX BELIECTB 2
padora 3 PYKTYP P
Pazneua 5. Kunernueckue u TepMoANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUsI XMMHYECKHUX peaKkuui 4
CxkopocTh OcHoBHOe coiep:KaHue 4 JIP
XMMHYECKHX Teopernueckoe obyueHue 2 7,9,10,1112,1
peakuui. CKOpOCTh PEaKIUM, €€ 3aBUCUMOCTh OT Pa3jIM4HBIX (PAaKTOPOB: IPUPObI PEATHPYIONIMX BELIECTB, 3,14,15,20,21
XUMITUCeCKOe KOHILIEHTPALlUM PEarupymoollux BEIIECTB, TEMIEPAaTypbl U IUIOWAAM PEAaKIMOHHOW IIOBEPXHOCTH. OK 02
TennoBsie A3 (HeKTh XUMUYECKUX peakuil. DK30- U SHJOTEPMHUUECKUE, PEAKIIHH. 2 OK 04
paBHOBECHC OOpatumocTh peakuuii. XHUMHUYECKOE pPAaBHOBECHE M €ro CMEIICHHWE IMOJA JACWCTBHEM pPa3UYHbIX
(akTOpOB (KOHLIEHTPALMS PEareHTOB WU MPOJIYKTOB PEAKINH, AaBJIEHUE, TEMIEpaTypa) Ui CO3/1aHUs
ONTUMAJIBHBIX YCJIOBUM NPOTEKAHUs XUMHYECKUX npoueccoB. [Ipuniun Jle [Hlarense
IIpakTHYeckue 3aHATHSA 2 JIP
PelleHne NMPakTUKO-OPMEHTUPOBAHHBIX 3aJaHMil Ha aHauuM3 (AaKTOPOB, BIMSIONIMX HA HM3MEHEHHE 7,9,10,11,12,1
CKOPOCTH XMMHUYECKON peakiuu, B T.4. C MO3UIMUNA KOJOTUYECKH 11€JI€CO00pPa3HOro MOBEACHUS B OBITY 314.15 2021
U TPYZIOBOU IEATENBHOCTH B LIEJISAX COXPAHEHUS CBOETO 3/10POBbs U OKPYKAIOIIEH IPUPOIHOM CpENBI. 9 T
Pemrenne mnpakTHKO-OPUEHTHUPOBAHHBIX 33JaHUM Ha mnpuMeHeHue npuHnuna Jle-Illarense s OK 02
HaXOXX/JCHHUS HalpaBlIEeHUs] CMEIIECHHs pPAaBHOBECHS XWMHYECKOM peakuuud U aHanu3 (HakTOpoOB, OK 04
BIIUSIIOLIUX HA CMEIEHUE XUMUYECKOTO PaBHOBECHS
Pasnean 6. PacrBopsI 4
Tema 6.1. OcHoBHOe coiep:KkaHue JIP
[MonsTre Teopernueckoe o0yueHue 2 7,9,10,11,12,1
pacTBopax PacTBopeHne kak (HM3MKO-XuMHUueckHil mporecc. PactBopbl. CrocoOGbl NPUTOTOBIEHHS PAaCTBOPOB. 3,14,15,20,21
PactBopumocTs. MaccoBass 4071 pacTBOpeHHOro BeniectBa. (CMbICT TOKas3aTessd IPEAETIbHO 9 OK 02
JOIyCTUMON KOHLIEHTPALMH U €0 UCIIOIb30BAHUE B OLIEHKE IKOJIOTHYECKOI 0€301MacHOCTH. OK 04

[IpaBmiia SKOJOTHYECKH I11€71€cO00pa3HOr0 MOBEASHUS B OBITY W TPYAOBOW ACSITEILHOCTH B IEJSX




COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH NPUPOJHONU CPENbl; OMMACHOCTh BO3JAECHUCTBUS HA KUBbIC
OpraHU3Mbl OIIPE/ICICHHBIX BEILIECTB.

Pemenue npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JaHUN HA PACTBOPHI, UCIIOIb3yeMbIe B OBITOBOW U
IIPON3BOJICTBEHHOM JESTEIbHOCTH YEIOBEKA

OK 06

Tema 6.2.|OcHOBHOe co/lep:KaHne 2 JIP
Hccnenosanue JlaGopaTopHubie 3aHATHSI 2 7,9,10,11,12,1
CBOKMCTB PacTBOpPOB 3,14,15,20,21
JIaboparopHast pabota «IIpuroroBieHHEe pacTBOPOBY.
[IpuroToBneHue pacTBOPOB 3a/laHHON (MaccoBoil, %) KOHIIEHTpalHu (C MPAKTUKO-OPUEHTUPOBAHHBIMU 9 OK 02
BOIIPOCaMHM) U OTIpEZIeNIEHUE CPebl BOJHBIX PACTBOPOB. OK 04
Peurenue 3a1au Ha TPUTOTOBIIEHUE PaCTBOPOB OK 06
Paszpnen 7. Xumus B ObITY M IPOM3BO/ICTBEHHOMH 1eATEJIbHOCTH YeJI0BeKa 6 JIP
Xumus B OBITY H OcHoBHOE cogepkaHue 6 7.9,10,11,12,1
IIPOU3BOJCTBEHHOMN
IeATENLHOCTH Teopernueckoe odyuenue 2 3,14,15,20,21
4CI0BCKa Hogetimme nocTukeHns: XMMAYECKON HAYKH U XUMUYECKON TeXHOJoruu. Pois xuMuu B obecrieueHnn OK 02
AKOJIOTHUECKOH, SJHEPTeTUYECKON U MUIIEBOM 0€30MacHOCTH, pa3BUTHH MeTUIMHBIL. [IpaBuna moucka u 2 OK 04
aHaJM3a XUMHYECKOM HH(OpMalMM U3 pa3IMYHBIX HCTOYHUKOB (HayyHas M ydeOHO-HAay4Has OK 06
JTUTepaTypa, CpeAcTBa MaccoBoi nHGopManuu, cetb MHTEpHET)
IMpakTuyeckue 3aHATHSA
[Touck m aHanM3 KEMCOB O MPUMEHEHHM XWMHUYECKHX BEIIECTB W TEXHOJOTUHA C ydyeToM Oymymien
npodeccHOHATbHOM ~ JEATEebHOCTH MO  TeMaM:  BaKHEWIUE  CTPOUTENIbHBIE  MaTepHalIbl,
KOHCTPYKILIMOHHBIE MaTepHalibl, KpPACKH, CTEKJIO, KEepamMHKa, MaTepuaigbl Uil  DJIEKTPOHHKH, 4

HAaHOMAaTEpHasbl, TEKCTUJIbHBIC BOJOKHA, WCTOYHHUKM DHEPIUH, OPraHUYECKUE U MUHEPAJIbHbIC
yA0OpeHus, JICKaPCTBEHHBIE BEIIECTBA, OBITOBAST XUMHUS.
3amuTa: [IpencraBienue pe3yabTaToB pelieHus KelicoB B hopMe MUHU-I0KIIA/1a C TIpe3eHTalueH

Bcero

61




3. YciaoBus peaju3anuu NporpaMmMbl 001e00pa3oBaTeIbHOM JUCHUIIJINHbBI
3.1. TpebGoBanusi K MUHMMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Jnsg  peanuzauuy NOporpaMMbl  JAMCLHMIUIMHBL  JIOJDKHBI  OBITh  MPESYCMOTPEHBI
CIIEYIOIIME CHEeIUalbHbIE MOMEIICHNUS: YYeOHbI KaOMHET XUMHH W/HMIU y4yeOHOH
XUMHUYECKOH J1abopaTopuH.

OOopynoBanue y4deOHOro KkabOuHera (HArJIsiAHble TmOcoOMs):  HaAOOPHI
[IAPOCTEPKHEBBIX  MOJEJIEH  MOJIEKYJ, MOJACIU KPUCTALIUYECKUX PEIIETOK,
KOJUIEKI[UU MPOCTHIX U CIOXKHBIX BEIIECTB U/WIM KOJUIEKIIMH TTOJTUMEPOB; KOJUICKIUS
TOPHBIX TOPOJI U MHHEpANoB, Tabnuia Menzaeneesa, yueOHble (GUIBMBI, IU(PPOBBIC
00pa3oBaTeNbHBIE PECYPCHI.

Texnnueckue cpeacTBa 00y4eHHs: KOMIIBIOTEP C YCTPOKWCTBAMH BOCITPOU3BEACHUS
3ByKa, NPHUHTEpP, MYJIbTHUMEIHA-TIPOEKTOP C 3KPAaHOM, MYyJbTHMEAMIHAs J0CKa,
YKa3Ka-IIpe3eHTep I IPE3CHTALU.

O6opynoBanune Ja0opaTopur M padoyux MecT Ja0OpPaTOPMU: MEH3YPKH,
NUIIETKU-KaNeIbHULbI, TEPMOMETPBI, MUKPOCKOTI, JIyIbl, IPEAMETHBIE U ITOKPOBHBIE
CTeKJa, IUIAHIIEThl JJIA KamlelbHbIX peakuuii, (QuibTpoBasbHas Oymara,
NPOMBIBAJIKH, CTEKJISIHHbIE NPOOUPKH, PE3UHOBBIE NPOOKH, (poHapuku, HAOOP
PEaKTUBOB, CTEKJISHHbIE MAJIOYKH, IITATHBBI JJI1 MPOOMPOK; MEPHBIE LUIMHAPHI,
BOPOHKH CTEKJISIHHbIE, BOPOHKHU JenuTeNbHble unHapudeckue (50-100 mi), crynku
C MECTUKOM, (ap(opoBbIE YaIIKW, MUHLETHI, (PUIBTPbI OyMakHblE, BaTa, Mapi,
YacOBbIE CTEKJIA, JJIEKTPOIUIUTKH, JIaOOpaTOpPHBIE IITATHUBBI, CIIMPTOBBIE T'OPEIIKH,
CIIUYKH, MPUOOp JJIS MOJYYEHHUSI Ta30B (MU MPOOHpPKA C Ta300TBOJHON TPYOKOiN),
JepKaTenu JJis1 TPOOUPOK, CKISIHKU JJI XpPaHEHUsI PEaKTUBOB, Pa3/laTOUYHbIE JIOTKH;
xumuueckue crakanbl (50, 100 u 200 mut); MIMAaTeNNn; MUHLIETHI; TUTEIbHbBIE TITUIIIbI;
CEeKyHAOMeEpHI (TaiiMepbl), MepHble TpoOupku (Ha 10—20 mi1) u MepHbIe KOJIOBI (25,
50, 100 u 200 wmu), BoasiHas OaHs (MM TEPMOCTAT), CTEKJISHHBIE MAJIOUKU;
KOHWYecKue KoJiobl Jyisi TuTpoBanus (50 m 100 Mi1); MHIUKATOPHBIE MOJOCKHU IS
onpenenenus pH u crangapTHas MHAWKATOPHAS IIKAJIa, YHUBEPCAJIbHbBIN UHIUKATOD;
nunetku Ha 1, 10, 50 M (wnm no3zaropst Ha 1, 5 1 10 mit), OrOpeTKHU 1J1si TATPOBAHUSA,
meuimHekue mmpuilbl Ha 100—150 M, mabopaTopHbie W/UTU aHATTUTUYECKUE BECHI,
pH-MeTphl1, cymunbHbli mikad, u Ap. 1ad0patopHoe 000pya0BaHUE.

3.2. UudopmannonHoe odecnevyeHne o0yueHust

1. Jns peanuzanuu mporpaMMmbl  OMOIMOTEUHBIM  (QOHI  0Opa30BaTENIHLHOM
OpraHu3allii JOJDKEH WMETh IEeYaTHBIE W/WIM DJIEKTPOHHBIE 00pa3oBaTelIbHBIC U
WHPOpMAIIMOHHBIE  PECyYpChl, PEKOMEHJIOBaHHBICE  JUII  MCIOJIb30BaHHUS B

o0pa3oBaTeIbHOM MPOLECCE, HE CTApUIE MSATH JIET C MOMEHTA U3JaHUS.



2. Pexomenayemble Ie€YaTHbIE M3JAHUA [0 peagu3aluu  0011eo0pa3oBaTeIbHOM

AUCHUIIIMHBI IIPCACTABJIICHBI B MCTOJMYCCKHX PCKOMCHIAIMAX II0 OpraHUu3alniu

oOy4JeHwUS.

3.2.1. IlepeueHb pekoMeHAYeMbIX Y4eOHbIX u3AaHuii, HHTepHeT-pecypcoB,

JAOMOJTHUTEIbHOM JIUTEPATypPbl

Kaxgomy oOyuatomemycs oOecmedeH JOCTyH K CICAYIOUIUM  3JIEKTPOHHBIM

OMOJIMOTEYHBIM CHUCTEMaM U ITpoeCCUOHATILHBIM 0a3aM JaHHBIX:

- OBC «YHuBepcuTeTckas OMOJIMOTEKA OHIIANHY.

BJIGKTpOHHaH OnoIMoTeKa CXKCTOJJHO OOHOBJISICTCS M TTOITOJTHSCTCS.

4. KoHTpoJb ¥ OlEHKA Pe3yJbTaTOB OCBOCHHSI 001Ie00pa30BaTeJIbHOM

AUCIUILIHHDBI

KOHTpOJIL U OHOEHKa pPACKpBIBAIOTCA UYCpPE3 JUCHUILIMHAPHBIC PEC3YJIbTAThI,

YCBOCHHBIC 3HAHUA U HpI/IO6pCTeHHBIC CTyACHTaMHU YMCHHs, HAIIPABJICHHBIC Ha

dhopmMupoBaHue 0OIMX U MPODHECCHOHATBHBIX KOMIIETESHIIUM.

Pe3ynbpTaThel 00yueHus

Kpurepun ouenku

MeToab! OlLICHKH

JIP 7 Oco3”Hamoum u
JIEATEIILHO

BBIPAKAIOIIN I
MIPUOPUTETHYIO
HEHHOCTb KaKaou
YEJIOBCUECKOM  KM3HH,
YBaXKarOIUN
JIOCTOMHCTBO JIMYHOCTH
KaXkJ10To YeJI0BEKa,

COOCTBEHHYIO U YYXKYIO
YHUKaJIBHOCTh, CBOOOIY
MHUPOBO33PEHYECKOTO
BBIOOPA,
CaMOONPEIEIICHHUS.
[IposBnsrommi
OepeXJIMBOE M UYYTKOE
OTHOILIEHUE K
PEIUTUO3HOM
NPUHAIEKHOCTU
KaXKI0T0 YeloBeKa,

JleMoHCcTpUpyeT YBaKUTEIIbHOE
otHourenue k Poccuu xak x Poaune
(OTeuecTBY), K CBOEMY Haponuy,
roCyJ1IapCTBEHHBIM CHUMBOJIAM.
3aHuMaeTcsi  caMOpa3BUTUEM U
CaMOBOCIIUTaHUEM, MPOSIBIISICT
TOTOBHOCTh K CaMOCTOSITEJIbHOW,
TBOPUYECKOM U OTBETCTBEHHOM
NEATEIbHOCTH, BBINOJHSS 3aJaHus
TBOPUYECKOr0 XapakTepa Mo y4yeOHOM

TUCHUIIIINHE 00II[eCTBO3HAHHUE.
JlemoHCTpUpYyET

3aMHTEPECOBAHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K 00pa3oBaHUIO,
camMo000pa3oBaHUIo. Hecer
OTBETCTBEHHOCTh 32  Pe3yJIbTaThl
00yueHus. CnocobeH nenaTh
OCO3HAHHbIN BBIOOD cBOEH
o0OpazoBarenbHON TPAEKTOPHH.

MoHuTOpUHT
pocTa TBOPYECKOU
CaMOCTOSITEIIBHOCT
U U  HaBBIKOB
MOJIYYEHHSI HOBOTO
3HaAHU4,
AKTUBHOCTb
BBITIOJTHEHUE
3alaHNH B
rpymnmnax;
BoBneueHHOCT B
TOPOJICKHE
IIPOEKTHI; YyacTtue
B MEpONpPUATHUSIX
o0Opa3zoBaTeIbHON
opraHuzanu




NPEAYNPEIUTEIbHBIA B
OTHOIIICHUU BBIPAKCHUS
npaB u 3aKOHHBIX
WHTEPECOB TPYTHX
JTOAEU

JP 9 Co3znaromuii
EHHOCTh KU3HHU,
3JI0pPOBbSI u
0€30IacHOCTH.
CoOuronaronuit u
MpoTaraHupyoIun
3I0pPOBBIA 00pa3 >KU3HU
(3mopoBoe MUTaHUE,
COOIOACHNE THUTHCHEL,
PEXKUM 3aHATUI u
OT/IbIXa, buznyeckas
aKTUBHOCTB),
JEMOHCTPUP YOI
CTpEMJICHUE

K busznueckomy
COBEPUIECHCTBOBAHUIO.
[TposBisironuii
CO3HATEIIbHOE u
000CHOBaHHOE
HETPUSITHE BPEIHBIX
MPUBBIUCK M  OIACHBIX
HaKJIOHHOCTEW (KypeHue,
yHoTpeOIeHHe aJKoroJs,
HapKOTHKOB,
TICUXOAKTUBHBIX
BCIIIECTB, a3apTHBIX WID,
JTHOOBIX bopm
3aBUCHUMOCTEMN),
JECTPYKTHUBHOTO
MOBEICHUS B OOILECTBE,
B TOM YHCJIC B IIU(PpoBOH

cpene

JIP 10 bepexnuBo
OTHOCSIIIIUICS K
MIPUPOJTHOMY  HACJEIUIO
CTpaHbl U MHUpa,
MIPOSIBIIAIOIIU I
c(hOpMHUPOBAHHOCTH
DKOJIOTUYECKOHN

KYJbTYpbl Ha OCHOBE

[IposiBiIsieT HPAaBCTBEHHOE CO3HAHUE
u [IOBE/ICHUE Ha OCHOBE
0011eYeI0BEYECKUX LEHHOCTEN mnpu
OOCYXKJIEHUM H3y4aeMOW TEeMaTHKH

Kypca.




ITOHUMAaHUS BIIVSTHUS
COIIMAJIbHBIX,
AKOHOMHUYECKHUX n
npodeccuoHaIbHO-
MPOU3BOJACTBEHHBIX
MPOLIECCOB Ha
OKPYKaIOILYIO cpeny.
Bripaxarommi
JESITEIbHOE  HETPUSTHE
JICUCTBUN, TPUHOCAIINX
Bpe IpUPOJIE,
pAacIo3HarOIN I
OITaCHOCTHU cpeabl
oOuTaHUs,

MPETYITPEK AN
PUCKOBAHHOE TOBEJCHUE
JIPYTUX rpaXkaaH,
MONYJISIPU3APYIOIAN
CIOCOOBI  COXpaHEHHUS
MaMSITHUKOB  TPUPOJBI

CTpaHBbl, pervoHa,
TEPPUTOPHUHU, TTOCEIICHUS,
BKJIFOUCHHBIN B
OOIICCTBEHHEIC
WHUIIMATUBEI,
HaIpaBJICHHBIC Ha

3a00Ty 0 HUX

JIP 11 [lposBusrouiumii
YBa)KEHUE K
CTETUYECKUM
LIEHHOCTSIM,
oOJlafaronvii OCHOBAMHU
ACTETUYECKOU KYJIBTYPBHI.

Kputnuecku
OLICHUBAIOIIHNI u
JIeITEIILHO
MIPOSIBIISTIOIIU I
MMOHMMAaHHE
SMOILIMOHAJILHOTO
BO3JICCTBUSI MCKYCCTBA,
ero BJIASTHUS Ha
JYIIIEBHOE COCTOSIHUE U
MOBEJICHUEC JII0JICH.
bepeximso

OTHOCSIIIIUICS K




KYJbType KaK CpEJCTBY

KOMMYHUKALMH "
CaMOBBIPAXKEHUS B
00IIIeCTBE,
BBIPAXKAOIINI
CONPUYACTHOCTb K

HPABCTBEHHBIM HOpPMaM,
TPaJUILUSIM B UCKYCCTBE.
OpHEeHTUPOBAHHBIN  Ha
COOCTBEHHOE
CaMOBBIPaKEHUE B
pa3HbIX BHUAAX
HCKYCCTBa,
XYA0KECTBEHHOM
TBOPUYECTBE C YYETOM
POCCHMCKHX
TPaIUIIUOHHBIX
JTyXOBHO-HPABCTBEHHBIX
LICHHOCTEH,

CTETUYECKOM
o0ycTpoiCcTBe
COOCTBEHHOTO ObITA.
Pazgensrommi 11eHHOCTH
OTEUYCCTBEHHOT'O u
MHPOBOTO
XyJ10’)KECTBEHHOTO
HacJIeIus, posin

HapOJHBIX TPAIULMA U
HAapOJHOIO0 TBOPYECTBA B
HCKYCCTBE.
Beipaxarommit
LIEHHOCTHOE OTHOIIICHUE
K TEXHUYECKOU 51
ITPOMBILIJIEHHOU
DCTETUKE

JIP 12 IIpuHumaroniuit
POCCUHCKHE
TPaJULIMOHHBIE
CEMEWHbIE LIEHHOCTH.
OpueHTHpOBaHHBIA  Ha
CO3JaHUE  YCTOMYMBOU
MHOTOJETHOU CEMbH,
MOHMMaHWEe Opaka Kak
COI03a  MYXYMHBI U
JKCHIMHBI 11 CO3/IaHUs




CEMbHU, POXIECHUS U
BOCIIUTAHUS JIETEH,
HENPUATHS HACWIHS B
CEeMbE, yxozaa oT
POAUTENBCKON
OTBETCTBEHHOCTH,
OTKa3a OT OTHOIIEHUM CO
CBOMMM JEThbMH M HX

(bHUHAHCOBOTO

CoJIep KaHUs

JP 13 Oco3Haromuit
COLIMAJIBHYIO poJib

bu3nYeCKO KyIbTyphl U
copta B  Pa3BUTHH
JUYHOCTA U TOJTOTOBKE
ee K mpodeccuoHaIbHON
NEeSATEIbHOCTH,

MPUMEH IO OIIBIT
(U3KYJIBTYpHO-
CIIOPTUBHOM
NEATEIbHOCTH npu
peneHun 3aja4
npodeccCuoHaIbHON
NEATEIBbHOCTH.

JIP 14 Tlpunumaromuii u
TPAHCIUPYOLIUN
LHEHHOCTH  (PU3HYECKOU
KyIbTypbl W  CIOpTa,
THYECKHE HOPMBI B
o0nacTu (busnyeckoit
KyJIbTypbl ¥  CIOpTAa,

COOJTFOJATOIIIN I u
IIPOIara’ NPy
KYJIbTYpY  CIIOPTUBHOU
0e30macHOCTH U
AHTUJONTUMHTOBOTO
MOBEICHUSA

JIP 20 DddextuBHOE
B3aUMOJIENCTBHE B
pelIeHun

oOpa3zoBaTeIbHBIX 3a7a4
JIP 21 CrnocoOGHOCTh K
TIPEOI0JICHUTO
MBICJTUTEITbHBIX
CTEPEOTHIIOB,




BBITEKAIOIIINX u3
MOBCEHEBHOIO  OIBITA,

KpEaTUBHOCTh B

IIPUHATUU PEIICHUN

OCBOCHHE Cnocoben HCIIOJIb30BaTh | TECTUPOBAHUE,
O00y4arOIIMMUCS uH(OPMAIIMOHHbIE U | YCTHBII ornpoc,
3HAYUMBIX JUTSl | KOMMYHHUKAllMOHHBIE ~ TEXHOJIOTHH | IOJrOTOBKA
dbopmupoBaHUs JUIS PELEHUs] pa3IUyYHbIX 3a7ad C | COOOUICHUH,
MHUPOBO33pPEHUS coOJIr0/IeHrEM TpeOOBaHMil | peleHue
MEXIUCITUTUTHHAPHBIX SPrOHOMUKH, TEXHUKHU | pAaCUETHBIX 3a]1a4
(MEXIpeIMETHBIX) 0€30MMacHOCTH, TUTUEHBI,
OOLIEHAyYHHBIX pecypcocOepekeHns, MpPaBOBbIX H

MOHATUM, OTPAKAIOIIMX | STUUECKUX HOPM, HOPM

[EJTOCTHOCTh  HAy4yHOU | UHGOPMAIITMOHHON  OE30MaCHOCTH.

KapTUHBI Mupa u | Ymeer IPOBOJIUTH aHaJIN3

cnenuuky METOJIOB | COOCTBEHHOM NEATEIbHOCTH,

MO3HAHMUS, OLICHMBATh CTENEHb HEIOCTATKOB;
UCITOJIb3yEMbIX B | COOTHOCUTh CBOM  JEHUCTBUA H

€CTECTBCHHBIX  HAyKax | IEUCTBUS  APYrUX  JIIOAEH  C

(matepus, BEILECTBO, | CYIIECTBYIOIIMMU HOpMaMH

DHEPIus, SIBJICHUE, | TOBEJICHHUS], 3aKOHaMU;

nporecc, CUCTEMA, | IPEJICTABIIATH MOJIYYEHHYIO

Hay4YHbIN ¢dakT, | uHQOpMaLMIO B KOHTEKCTE CBOEH

TPUHITHTI, TMIO0TE3a, | AeATEIbHOCTH Crniocoben K
3aKOHOMEPHOCTh, 3aKOH, | peduiekcun COOCTBEHHOM

TEOpHsl, HCCIIEAOBAHUE, | IESITEIIBHOCTH BO BpeMs

HaOJI0IcHHE, BBITIOJIHEHUS CaMOCTOSITEJIbHBIX

U3MEpEHNne, pabor u paboT TO KOPPEKINH

OKCIEPUMEHT U Jp.); | MPOOEIOB B M3YYEHUU OTICIbHBIX

OCBOEHUE TeM; A(PQPEKTUBHOCTh  PEIICHUS
YHUBEPCATbHBIX MOCTABJICHHBIX 3a/1a4 MpHU paboTe co




y4eOHBIX JeNCTBUI
(mo3HaBaTeNbHBIC,
KOMMYHUKATHBHBIE,
peryJISTUBHBIC),
00eCIeYnBarOIINX
dbopmupoBaHue
GyHKIIMOHATBEHOM
I'PAaMOTHOCTH u
COLMAIIBHOMN
KOMITETCHIIUN
oOydJarommxcs;
CIIOCOOHOCTH
oOyJarommxcs
WCITOJIB30BaTh
OCBOCHHBIE
MEXTUCITUTUTHHAPHEIE,
MHUPOBO33PEHYECKUE
3HAHUS u
YHUBEpCaAIbHbIC
y4deOHbIC JCHCTBUS B
MMO3HABATEIbHOU 151
COLIMAJIbHOM  TIPaKTHUKE.
TOTOBHOCTH K
CaMOCTOSATEITLHOMY
TJTAHUPOBAHUIO u
OCYIIECTBJICHUIO
y4eOHOU JeATEeIbHOCTH
" OpraHHU3aIuN
y4e0HOTO
COTPYIHHYECTBA C
nearoru4ecKuMu
paboOTHUKAMU u
CBEPCTHUKAMH, K
Y4acTHIO B TIOCTPOCHUH
VH/INBU1yaJIbHOU
oOpazoBaTeabHON
TPaCKTOPHUH;, OBJAJCHHE
HaBbIKaMU y4eOHO-
HCCIICIOBATEIILCKOM,
MIPOEKTHOMU u
COIIMaJILHOM
NEeSATeTLHOCTH.

CIIPAaBOYHOM JIUTEPATYPBIL;
Crniocoben UCIIOJIb30BaTh u
OpUMEHATh  HUHpOpManmio a7
3¢ PeKTUBHOTO BBITIOJTHEHUS
npodeccrnoHalIbHbBIX 3a7a4;
YETKOCT, PaBUIHLHOCTD u
IPaMOTHOCTh U3JI0KEHUS
COOCTBEHHOW MO3UIMHU; YETKOCTh U

CIIA)KEHHOCTh B TpYyNIOBOW padote
npu pelieHuu pOOJIEMHBIX
CUTYaIIUH; 3¢ PEeKTUBHOCTH
pElIeHrs] TTOCTABICHHBIX 3a/1ay MPHU
OMOIIIU

MH(OPMAIMOHHOKOMMYHHUKAITIOHH
BIX TEXHOJIOTUH; CIOCOOHOCTh K

peduexcun COOCTBEHHOM
NesTeIbHOCTH BO BpeMsi
BBITIOJTHCHUS CaMOCTOSTEIIbHBIX
paboT; MPaBUIBLHOCTH MPOYTCHHUS
uHbopMaIuu U3JI0KEHHOU B
pPa3HBIX  3HAKOBBIX  CHCTEMax;
yMeHHUE paboTarh C  pa3HbBIMU
3HAKOBBIMHU CHUCTEMaMU;
UCIIOJIb30BAaHUE W NPUMEHEHHUE

uHpopmaruu g 3(QPEKTUBHOTO
BBIMOJHEHUST ~ NPOQPECCHOHATBHBIX
3aj1a4




[IpenmeTrHbIe
pe3yabTaThl OCBOEHUS
Kypca «Opranudeckas
XUMUSD» OTpaxkaroT: 1)
chOpMHPOBAHHOCTh
MPEICTaBICHUI: O
XAMHYECKON
COCTAaBJIAIOIIEN
€CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIH
XUMHUH B TIO3HAHUU
SIBJICHUM IIPUPOJIBI, B
dbopmupoBaHUU
MBIIIUICHUS U KYJbTYPBI
JIMYHOCTH, €€
(GyHKIIMOHATBHOMN
IPAMOTHOCTH,
HEOOXOIUMOM ISt
peLIECHUS TPAKTUYECKUX
3a/1a4 U 3KOJIOTHYECKHU
000CHOBaHHOTO
OTHOILIEHUS K CBOEMY
3I0POBBIO Y IPUPOTHOMN
cpene; 2) BllajicHue
CUCTEMON XUMHYECKUX
3HAHUM, KOTOpas
BKJIIOUYAET:
OCHOBOTIOJIAraroIIne
MOHATUS (XUMUYECKUN
AJIEMEHT, aTOM,
AIEKTPOHHAs 000JI0UKa
aToma, MOJIeKyJ1a,
BAJICHTHOCTb,
AIEKTPOOTPUILIATETLHOCT
b, XUMUYECKasl CBSI3b,
CTpYKTypHas ¢popmyna
(pa3BépHyTas u
COKpaIéHHas ), MOJib,
MOJISIpHAsl Macca,
MOJISIPHBIN 00BEM,
YIJIEPOJAHBIN CKEJIET,
byHKIIMOHATBHAS

Ouenka YCTHOTO OTBETA
00yJaroImMxcs. OtMmeTKa "5
cTaBuTca B ciydae: 1. 3HaHus,
NOHUMAaHUs, TJIyOMHBI YCBOCHHUSA
oOyJarorumcsi  Bcero  00béMa
OporpaMMHOro  marepuana. 2.
YmMenus BBIJICIISTh TJIaBHBIE
MIOJIOKEHUS B U3YYEHHOM
MaTepuasne, Ha OCHOBaHUHU (PaKTOB U
MpuUMEpPoB  0000maTe,  JenaTh
BBIBOJIbI, yCTaHaBJIMBATh
MEKIPEIMETHBIC u
BHYTPUIIPEIMETHBIC CBS3H,
TBOPYECKH MPUMEHSIET MOJYyYEHHBIE
3HaHUSA B HE3HAKOMOW CUTyaluu. 3.
OrcyTrcTBHE OIIMOOK U HEIOYETOB
IIpU BOCIPOU3BEIACHUU H3YYEHHOTO
Marepualia, MpPU YCTHBIX OTBETAX
yCTpaHEHUE OTJIETBHBIX
HETOYHOCTEN c IIOMOILIBIO
JOTIOJIHUTEIIbHBIX BOIIPOCOB
YUUTENs, COOJIIOJICHHE KYJIBTYpPHI
yctHOM peun. Otmerka "4": 1.
3HaHue BCETO W3YYEHHOTO
OpOrpaMMHOr0  Marepuaia. 2.
YMmenui BBIICIISITh rJIaBHBIC
MOJIOKEHUS B HM3yYE€HHOM
MaTepuaie, Ha OCHOBaHUH (DAKTOB U
IpUMEPOB 000011aTh, nenaTh
BBIBOJIBI, yCTaHaBJIMBATh
BHYTPUIIPEIMETHBIC CBS3H,
MPUMEHSITh TOJIyYEHHBbIE 3HAHUS Ha
npaktvke. 3. He3HauuTenbHbIE
(HerpyOble) OIIMOKM U HEIOYETHI
OpU BOCHPOMU3BEACHUN H3YYEHHOIO
Marepuala, COOJII0JIEHUEe OCHOBHBIX
OpaBu KyJIbTypbl YCTHOW pEUH.
Otmetka "3" Hay4yHBIX MOHATUH): 1.
3HaHUME U YCBOEHHME MaTepuaga Ha
YPOBHE MUHUMAJILHBIX TPEOOBaHMIA
nporpaMMbl,  3aTpyAHEHUE  TIPU
CaMOCTOSITEIIbHOM

TECTUPOBAHHUE,
YCTHBIN OIpoc,
MOJITOTOBKA
COOOIIICHUH,
BBITIOJTHCHHE
IPAKTUYECKUX
3aJIaHUM,
71a00paTOPHBIX
pabot




rpymnmna, pajauka,
M30MEpPHsl, U30MEPHI,
TOMOJIOTHYECKUH P,
TOMOJIOTH,
YTJIEBOJIOPOIbIL,
KUCJIOPO/I- U
a30TcojepKaIe
COEIMHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE
3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHHUS ); TEOPHH U
3aKOHBI (Teopus
CTPOCHUSI OPTaHUYECKUX
BemiecTB A. M.
bytneposa, 3akoH
COXpaHEHHUS MACCHI
BEIIICCTB);
3aKOHOMEPHOCTH,
CHMBOJIMYECKHUH SI3BIK
XUMHH;
MHUPOBO33PEHUYECKHE
3HAHUS, JIKAIIUE B
OCHOBE MOHUMAHUS
MPUYUHHOCTHU U
CHUCTEMHOCTHU
XUMHYECKUX SBJICHUH,
dakTojornyeckue
CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJTYUYCHUH U
6e3omacHOM
HCTIOJIb30BaHUU
BaKHEHUIIINX
OpraHUYECKUX BEIIECTB
B OBITY U IPAKTHUECKOMN
NEATEIIbHOCTH YeJIOBEKa,;
3) copMHPOBAaHHOCTH
YMEHUM BBISBIISATH
XapaKTepHbIe MMPU3HAKU
MOHSATUM, YCTAHABJINBATH
HX B3aHUMOCBSI3b,
HCTOJIb30BaTh

BOCIIPOU3BEJICHUH, HEOOXOJIMMOCTH
HE3HAYUTEITLHOU MOMOIIU
IIpENoaAaBaTeIs. 2. YMenue
paboTtatb Ha YpOBHE
BOCTIPOM3BEICHUS, 3aTpyAHCHUS
Opy OTBETaX Ha BHJIOM3MEHEHHBIC
Boripockl. 3. Hamuuue rpy0Ooit
OIMOKH, HECKOJBKUX HErpyObIX
IpU BOCIPOU3BEICHUU H3YUYEHHOTO
MaTepuana, HE3HAYUTETHHOE
HECOOJII0JICHHE OCHOBHBIX TMPaBUII
KyJIbTYyphl yCTHOM peun. OTMmeTKa

"2": 1. 3HaHME€ U  YCBOCHHE
Marepualia Ha  YpOBHE  HUXE
MUHUMAJIbHBIX TpeOOBaHUIA
MPOTPaMMBI, OTACIbHBIC
npeAcTaBieHuss 00  M3y4YeHHOM

Marepuasie. 2. OTCyTCTBUE yYMEHUU

paboTaTh Ha YPOBHE
BOCTIPOU3BEACHUSI, 3aTPYIHCHHS
Mpyu OTBETaxX Ha CTaHJIApPTHHIC

Bonpockl. 3. Hamuuue HECKOIbKUX
rpyObIX OIIMOOK, OOJBLIOTO YHCIIa
HErpyObIX TMpH BOCHPOU3BEICHUU
MU3Y4YEHHOTO MaTepuarna,
3HAYUTEIIbHOE HecoOII0IeHHe
OCHOBHBIX  TpaBWJI  KYJIBTYPHI
ycTHON peun. OLeHKa BbIIOJHEHUS
NIPAKTHYECKUX (JTabopaTOpHBIX)
pabot. OT™meTka "5" cTaBUTCS, €CIU:
1) mnpaBuiIbHO oOmpeaenua Uelb
OmbITa; 2) BBINOJHWI paboTy B
HOJTHOM o00BeMe ¢ COOJI0JeHUEM
HEOOXOIMMON TOCIIEeTI0BATEIHHOCTH
(YpOBEHb MPEJCTaBIICHH,
COUCTAIOMIMXCA C  DJIEMEHTaMH
NPOBEJCHUS OINBITOB M M3MEPEHUI;
3) caMOCTOATENbHO U PAlMOHAIBHO
BBIOpa YW TOJATOTOBUJ JISl OTBITA
HeoOxonmuMoe o0OopyAOBaHUE, BCE
OMBITHI TIPOBET B YCJIOBHSIX W
peKUMax, 00eCIIeYnBaroIMX




COOTBETCTBYIOIIIHE
MOHSTHS TIPU ONMCAHUU
COCTaBa, CTPOCHUS U
MIPEBpAILICHUAMN
OpTraHUYECKUX
COCTMHEHUI; 4)
chOpMHPOBAHHOCTh
YMEHUH UCIOJIb30BATh
XUMHUUYECKYIO CUMBOJIMKY
JIJISl COCTaBIICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHYTOH,
COKpalieéHHom) hopmy
OpraHUYECKUX BEIIECTB
Y YpaBHEHHU
XUMHUYECKUX PEaKITii;
W3TOTaBJIMBATh MOJIEITU
MOJIEKYJ OPTaHUYECKUX
BEILIECTB JJIS
WJUTIOCTPAIlAU UX
XUMHYECKOTO U
MPOCTPAHCTBEHHOTO
CTpOEHUS; 5)
c(hOpMHUPOBAHHOCTH
YMEHUHN yCTaHABIMBATh
MPUHAJJICKHOCTh
M3YUYEHHBIX
OpraHUYECKUX BEIIECTB
M0 UX COCTaBY U
CTPOEHHUIO K
OIIPEIECIIEHHOMY
KJIacCy/Tpymie
COeIMHEHNH
(yrineBogoposl,
KHUCJIOPOJI- U
az0TcoaepKaIme
COCIMHEHUS,
BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHNS ); 1aBaTh UM
Ha3BaHUS 110
CUCTEMaTHUYECKOU

MOJIyYeHUE PE3YJIbTATOB M BHIBOJIOB
C HauOoJblIed TOYHOCTHIO; 4)
HAay4YHO TPaAMOTHO, JIOTHYHO OTHCAT
HaOmoJeHUsT ©W  CPOpMYTUPOBaAT
BBIBOJIbI u3 OINIbITA. B
MPEICTaBICHHOM OTUYETE MPABUIHHO
M aKKypaTHO BBITIOJIHUJI BCE 3aIHCH,
TaOJIUIbI,  PUCYHKHU,  Tpaduku,
BBIYHCIICHUST W CHIENIal BBIBOJBL, S)
MIPOSIBIISIET OpraHU3aIMOHHO-
TPYJIOBblE yMEHUS (MOJAEpPKUBAET
YUCTOTY pabdoyero MecTa u MOpsIOK

Ha CTOJIe, SKOHOMHO WCIOJb3YyeT
pacxoaHbIe MaTepualbl). 7)
AKCIIEPUMEHT  OCYIIECTBIISIET  TIO
MIaHy C  y4eTOM  TEXHUKH

0€30IMaCHOCTH M TpaBUI PAOOTHI C
MarepuaiaMu U 000pYyIOBaHUEM.
Ormerka "4"  craBUTCA, €CIIHM
00yyJaromuiics BBITTOJTHIT
TpeboBaHus Kk oueHke "S", HO: 1.
OTBIT TPOBOAWI B YCJIOBHUAX, HE
00ecreunBarOIINX JIOCTAaTOYHOU
TOYHOCTH M3MEPEHUM; 2. WK OBbLIO
JNOMYIIEHO JIBA TPU HEAO4YeTa; 3.
uin He Oojee oJaHOW Herpyooi
OIIMOKHA M OJHOTO HeAaodeTa, 4. Win
AKCIIEPUMEHT IIPOBEJICH HE
MMOJHOCTBIO; 5. MM B OINHCAHUM
HAOIIOJICHU W3 OMbITA JIOMYCTHI
HETOYHOCTH, BBIBO/IBI caeman
HenoJiHele. OTMmeTka "3" craBuTCH,
ecau : 1. TpaBWIIBHO OIPEIeITnI
IIelb ONbITa; paldOTy BBHITOJHSET
IPaBUIILHO HE MEHEe yeM
HaIlOJIOBUHY, 0JIHaKO 00BbEM
BBIIIOJITHCHHOH YacTH TaKOB, 4YTO
MO3BOJISICT TOJYYUTh TPABUIBHBIC
pe3ynbTaThl M BBIBOJABI  TIO
OCHOBHBIM, MPUHIUITHAIBHO
BOXHBIM 3a7a4yaM paOoThI; 2. WIH
nondop obopymoBaHus, OOBEKTOB,




HomeHknatype (IUPAC),
a TaK»Xe MPUBOJIUTH
TPUBUATLHBIC HA3BAHUSI
OTJIEIBHBIX
OpPraHUYECKUX BEIICCTB
(3TUIICH, TIPOTIUJIEH,
aIleTUIICH,
ATUJICHTJIMKOJb,
rmIepvH, GeHo,
dbopmaberus,
aleTanbAeTusl,
MypaBbUHAs KHCIIOTA,
YKCyCHasi KUCIIOTa,
OJIEMHOBAs KHUCIIOTA,
CTeapUHOBAsI KUCJIOTA,
TJII0K03a, (PPYKTO3a,
Kpaxmai, 1eJUI0103a,
TJIUIUH); 6)
c(hOpMHUPOBAHHOCTH
YMEHUS ONPEIEIATh
BU/IbI XUMHUYECKON CBS3U
B OpPraHUYECKUX
COCTMHCHUSX
(omuHApHBIC U KPATHBIE);
7) cpopMHUPOBAaHHOCTh
YMEHUS TPUMEHSTh
TIOJIOKEHUS TEOPUHU
CTPOEHUS OPTaHUYECKUX
BemiecTs A. M.
byrneposa s
O0OBSCHEHHUSI
3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa U
CTPOEHUS; 3aKOH
COXpaHEHUST MACCHI
BEILIECTB; 8)
c(hOpMHUPOBAHHOCTH
YMEHUH
XapaKTEePU30BaTh COCTAB,
CTpOCHHE, GU3UICCKHUE U
XAMHUYECKUE CBOMCTBA
TUTIAYHBIX

MAaTCpHAJIOB, a TAaKKC pa6OTI)I o
Ha4dally OIIbITa IIPOBCJI C IMOMOIIbIO
YUUTCIIA, WKW B XOAC IIPOBCACHUSA

OmMbITA W  HW3MEpeHUH  ObLIH
JOMYIIEHbl OIMMOKH B OIHCAHHUH
HaOJII0/ICHUH, bopMyIUpPOBAHUH

BBIBOJIOB; 3. OMBIT TPOBOAWICS B
HEpalMOHAIBHBIX  YCIOBHSX, HYTO
MIPUBEJIO K MOTYYCHUIO PE3YJIbTaTOB
¢ OOmBINEH TOTPEIIHOCTHIO; W B
oTuéTe OBUIM JIOMYIICHBI B OOIIEH
CJIO)KHOCTH He 0Oosiee JBYX OLIMOOK
(B 3amucsAX €IMHMI], U3MEPEHUSX, B
BBIYHCIICHUSX, Tpadukax, Tabaumax,
cxeMmax, 5 T.J.) HE
MPUHIUTTHATIBHOTO  JUIsl  JaHHOW
paboThI XapakTepa, HO MOBIHUSIBIINX
Ha pe3yibTaT BHITIOJHCHWS; 4.
JOTyCKaeT IrpyOyro OIIMOKY B XOJe
JKCIiepUMeHTa (B OOBSICHEHUHU, B
odopMIICHUHT paboTHI, B
COONIOJICHUM  TPaBWJI  TEXHUKHU
O0ezomacHOCTHM mpu  pabore ¢
MaTeprallaMi U O0OpYIOBAHUEM),
KOTOpast HCIIPaBIISAETCS 1o
TpeboBanuto yunrtens. Ormerka "2"
CTaBUTCS, e€ciu: l. He ompenenun
CaMOCTOSTENIbHO  1I€JIb  OIIbITA;
BBINIOJIHUAJT pabOTy HE MOJIHOCTBIO,

HE [MOJITOTOBUJI HY)KHOE
obopymoBaHue u 00beM
BBITIOJITHEHHON dYacTh paboThl HE
MO3BOJISICT  CJejaTh  PaBUIbHBIX
BBIBOJIOB; 2. WU OIIBITHI,
U3MEPCHUS, BBIUKCIIEHUS,
HaOJIIOIEHUS MIPOU3BOIUIIUCH

HEMPaBUJIbHO; 3. WK B XO7€ pabOThI
U B OTYETC OOHAPYXWINCH B
COBOKYMTHOCTH BCE€  HEIOCTaTKH,
OTMEYCHHBIE B TpeOOBaHUAX K
ornenke "3"; 4. pomyckaer aBe (u
Oonee) TpyOble OIMMOKU B XOJHE




MPEICTABUTENECHN
Pa3IMYHBIX KJIACCOB
OpPTaHUYECKUX BEIICCTB
(MeTaH, 9TaH, YTUIEH,
MIPOTTHJICH, alleTHIICH,
Oyranuen-1,3,
MeTuinoyTaaueH-1,3,
OEH30J1, METAHOJI,
ATaHOJ, STUJICHTJIUKOJIb,
rmIepyH, GeHo,
aleTanbAeTusl,
MypaBbUHAS U YKCyCHAs
KHCJIOTHI, TJIFOK03a,
KpaxMall, IeJUI0J103a,
aMUHOYKCYCHasI
KHCJI0Ta);
WLTIOCTPUPOBATH
TEHETHYECKYIO CBS3h
MEXIy HUMU
ypaBHEHUSIMU
COOTBETCTBYIOIINUX
XUMHUYECKUX PEAKIIHil C
HCITOJIb30BAaHUEM
CTPYKTYPHBIX (OpMYIT;
9) chpopmMupoBaHHOCTH
yMEHUS
XapaKTEPHU30BaTh
HMCTOYHUKHU
YTIEBOJAOPOTHOTO CHIPhS
(HedTh, NPUPOIHBIH Ta3,
YTOJIb), CIIOCOOBI UX
nepepaboTKu U
MPAKTUYECKOE
IPUMEHEHNE TIPOTYKTOB
nepepadotku; 10)
c(hOpMHUPOBAHHOCTH
YMEHUU MPOBOJIUTH
BBEIYHCIICHUS 110
XUMUYECKUM
ypaBHEHUSIM (MacChl,
00BEMa, KOJIMYECTBA
HCXOJTHOTO BEIECTBA

OKCIIEPUMEHTa, B OOBSICHCHUH, B
odopMIICHUHN paboTHI, B
COONIOACHUHA  TPaBUI  TEXHUKH
Oe3omacHoCTH  TIpu  paboTe ¢
BEIIECTBAMH U O0OpYyIOBaHUEM,
KOTOPBIC HE MOXET UCTIPABUTD JIaXKe
10 TPEOOBAHUIO YUHUTEIIS.




WM IPOAYKTA PEAKIIAH
10 U3BECTHBIM Macce,
00BEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX
BEILIECTB UJIU POYKTOB
peakiun); 11)
chOpMHPOBAHHOCTh
YMEHUM BIIAJETH
CUCTEMOI 3HaHUM 00
OCHOBHBIX METOJIax
HAy4YHOT'O [MO3HAHMUS,
WCITOJIB3YEMBIX B XUMHUHU
IIPU U3yYCHHUH BEIIECTB
U XUMHYCCKUX SBICHHM
(mabmrosieHue,
U3MEpPEHHUE,
HKCIEPUMEHT,
MOJICTUPOBAHUE),
UCII0JIb30BATh
CUCTEMHBIE XUMUYECKHE
3HAHMS JIJIS1 TPUHSTHS
pelieHnii B KOHKPETHBIX
KU3HCHHBIX CUTYaIHsX,
CBSI3aHHBIX C
BEIIIECTBAMH U UX
npuMeHeHueM; 12)
c(hOpMHUPOBAHHOCTH
YMEHHM COOJII01aTh
npaBuia MoJb30BAHUS
XUMHAYECKON MOCYI0N 1
71a60paTOPHBIM
o0opyioBaHuEM, a
TaKKe MpaBuiia
oOpaiteHust ¢
BEII[ECTBAMH B
COOTBETCTBHH C
WHCTPYKITUSIMU TIO
BBITIOJTHEHUIO
71a060paTOPHBIX
XUMHUYECKUX OIBITOB;
13) chopMHpOBaHHOCTH
YMEHHH IUIAHUPOBATh U




BBITIOJTHATh XUMAYECKUM
HKCIIEPUMEHT
(npeBpateHus
OpraHUYECKUX BEIIECTB
IIPY HarpeBaHUH,
MOJIyYeHHE ITUJICHA U
M3y4YE€HUE €TO CBOMCTB,
KaueCTBEHHbIE PEAKIIUU
OpPraHUYECKUX BEILECTB,
JeHATypaIus 0eIKoB
IIpU HarpeBaHuU,
I[BETHBIE PEAKITUU
OCJIKOB) B COOTBETCTBUU
C TIPaBWJIAMH TEXHUKH
0€30MacHOCTH MPU
oOpallleHUH C
BEIIIECTBAMHU U
71a00paTOPHBIM
000pyI0BaHUEM,
MPEICTABIIATD
pe3yIbTaThl
XUMHUYECKOTO
JKCIIEpUMEHTA B (hopme
3aIlMCU YPaBHEHUH
COOTBETCTBYIOIINX
peakuii u
bopMyIHpOBaThH BEIBOIBI
Ha OCHOBE 3THUX
pe3ynbTaToB; 14)
c(hOpMHUPOBAHHOCTH
YMEHUU KPUTUUYECKHU
aHaAIIM3UPOBATh
XUMUYECKYIO
uH(popmanuio,
MOJIY9aeMYI0 U3 Pa3HBIX
ucrtounukoB (CMU,
HNutepnHer u n1p.); 15)
c(hOpMHUPOBAHHOCTH
yMEHUM COOI0IaTh
paBuiia SKOJIOTHUECKH
1eaecoodpa3Horo
NOBEJICHUs B OBITY U




TPYAOBOM JEATEIBHOCTH
B LIEJIIX COXPAHEHUS
CBOETO 37I0pPOBbS U

OKpY Karolen
MIPUPOJHOMN CPEJIBL;
OCO3HaBaTh OMACHOCTh
BO3JCHUCTBUS HA KUBbBIC
OpraHU3MBbI
OIIPEIEIIEHHBIX
OpraHUYECKUX BEIIECTB,
MTOHUMAsI CMBICII
nokazarens [1JIK,
MOSICHATH Ha TpUMeEpax
CIOCOOBI YMEHBIIEHUS U
MPENOTBPAIIECHUS UX
BPEIHOTO BO3JECHUCTBUS
Ha OPraHU3M YE€JIOBEKa;
16) nyst oOyvaromuxcs ¢
OTrpaHUYECHHBIMU
BO3MOXKHOCTSIMU
3I0POBBS: YMEHHUE
MPUMEHSITH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX
METOJaX TTO3HAHUS
BEILIECTB U XUMUYECKHUX
sBieHuit; 17) nus
CJIETIBIX U
C1a00BUISAITUX
oOy4Jaronmxcs: yMeHue
HCIIOJIB30BaTh pesibehHO
TOYEHYHYIO CUCTEMY
o0o3Hauenuit JI. bpaiins
JUIS1 3aIUCU XUMUYECKUX
dbopmyi. [IpenmerHbie
pEe3yAbTaThl OCBOEHUS
Kypca «O6mias u
HEOPTaHUYECKAs] XUMUS»
oTpaxaror: 1)
c(hOpMHUPOBAHHOCTH
MPEICTaBJICHUH: O
XUMHYECKOU
COCTaBJISIFOLIEN




€CTECTBEHHO-HAYYHO!
KapTUHBI MUPA, POJIH
XUMHH B TTIO3HAHUH
SIBJICHUH TIPUPOJIBI, B
dbopMupoBaHUU
MBIIIUICHUS U KYJbTYPBI
JIMYHOCTH, €€
(byHKITMOHATBHOMN
TPaMOTHOCTH,
HEOOXOIUMOM IS
pelIeHUs MPaKTUYECKUX
3a/1a9 U SKOJIOTHYECKHU
000CHOBAHHOTO
OTHOIIIECHUS K CBOEMY
30POBBIO U IPUPOJHOMN
cpeje; 2) BlaJicHue
CHUCTEMOM XUMHUYECKUX
3HaHUU, KOTOpas
BKJIFOYAET:
OCHOBOTIOJIararoIne
MOHATHS (XUMHYCCKUN
AJIEMEHT, aTOM, U30TOII,
S-, p-, d-31eKTpOHHBIC
opOWTaI aTOMOB, HOH,
MOJIEKYJIa, MOJIb,
MOJISIPHBIN 00BEM,
BaJICHTHOCTb,
AIEKTPOOTPUIIATEIILHOCT
b, CTEIICHb OKUCJICHUS,
XUMHYCCKas CBI3b
(KoBaJIeHTHas1, HIOHHAS,
MeTaJIn4YecKas,
BOJIOPOJIHAs),
KpUCTaJUTHYeCcKas
PEIIETKA, TUIIBI
XAMUYECKUX PEAKIINM,
PacTBOP, JICKTPOJIUTHI,
HEAJICKTPOJIUTHI,
AIEKTPOTUTHICCKASL
JIACCOITUAIIHS,
OKHUCIIUTEIIb,
BOCCTAHOBUTEIb,




CKOpPOCTb XUMHUYECKOU
peaKuun, XUMHAYECKOE
PaBHOBECHUE; TEOPUHU U
3aKOHBI (Teopus
AIEKTPOJIUTUIECKOUN
JIMCCOLAALINH,
MEPUOIMYECKUMN 3aKOH
. 1. Menneneena,
3aKOH COXPaHECHUS
MAaCCHhI BEILIECTB, 3aKOH
COXpPaHEHHUS U
MpEeBpaIlEHUs SHEPTUU
IPU XUMUYECKUX
peakuusx),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUU SI3BIK
XUMUH,
MHPOBO33PEHUYECKHUE
3HAHUS, JICKAIIUE B
OCHOBE TOHUMAaHHS
MPUYUHHOCTHU U
CUCTEMHOCTH
XUMHUUYECKUX SIBIICHUM,
dakTojornyeckue
CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJTYYECHHUH U
0e301macHOM
UCIIOJIb30BaHUU
BaYKHEHIIINX
HEOPTaHUYECKUX
BEIIIECTB B OBITY U
MPaKTUYECKON
NEATEeIIbHOCTH YEJIOBEKa;
3) copMHUPOBaAaHHOCTH
YMEHUM BBISBIISATH
XapakTepHbIC MPU3HAKU
MOHSATUM, YCTaHABIUBATH
WX B3aUMOCBSI3b,
UCII0JIb30BaTh
COOTBETCTBYIOLIME
MOHSATHUSI TIPU OTTUCAHUHT
HEOPTaHUYECKUX




BEILIECTB U UX
npeBpaleHui; 4)
chOpMHPOBAHHOCTh
YMEHHI UCI0JIb30BATh
XUMHUYECKYIO CUMBOJIMKY
JUIS1 COCTaBIICHHUS
dbopMyI BEIIECTB U
YPaBHEHHUIN XUMUYECKHUX
pEeaKUunii;
CUCTEMATUYECKYIO
Homenkiatypy (IUPAC)
Y TPUBHAIIbHBIC
Ha3BaHUS OTJIETbHBIX
HEOPTaHUYECKUX
BeIEeCTB (yrapHblii ras,
YTJIEKUCIIBIN Ta3,
aMMHMaK, rameHas
W3BECTh, HErameHas
U3BECTh, IUTHEBASI COJIA,
UPUT U JIp.); 5)
c(hOpMUPOBAHHOCTD
YMEHHUM ONpeesiTh
BAJICHTHOCTh U CTETNIEHb
OKHCIICHHS] XUMUYECKHUX
AJIEMEHTOB B
COEIMHEHUAX
Pa3JIMYHOIO COCTaBa;
BUJI XUMHUYECKOHN CBSI3HU
(KoBajIeHTHAs, MOHHAA,
MeTaJlTnyecKas,
BOJIOpPO/IHAs) B
COCIMHEHUSX; THII
KPUCTAJUIMYECKON
PELIETKA KOHKPETHOTO
BellleCTBa (aTOMHas,
MOJICKYJIsIpHAsi, MIOHHAs,
MeTaJTTnYecKas);
XapakTep cpeibl B
BOJIHBIX PacTBOpax
HEOPTaHUYECKUX
COEIMHEHUI; 6)
c(hOpMHUPOBAHHOCTH




YMEHUH YCTaHABIINBATH
MPUHAIIICKHOCTD
HEOPTaHUYECKUX
BEI[ECTB I10 UX COCTaBy
K OIPENCICHHOMY
KJIacCy/Tpymime
COEIMHEHUH (ITPOCTHIE
BEI[ECTBA — METAJUIbI U
HEMETaJLIbI, OKCUJIBI,
OCHOBAHUSI, KUCIIOTHI,
amdoTtepHbIe
TUJPOKCHUIBI, CON); 7)
c(hOpMHUPOBAHHOCTH
YMEHHU pacKpbIBaTh
CMBICJ IEPHOJINYECKOTO
3akoHa /[[. W.
MenneneeBa u
JIEMOHCTPUPOBATH €T0
CUCTEMATU3HUPYIOIIYIO,
OOBSCHUTETBHYIO U
MPOTHOCTUYECKYIO
bynxiuu; 8)
c(hOpMHUPOBAHHOCTD
YMEHUU
XapaKkTepru30BaTh
ANEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHUX
37eMEHTOB 1-4 eprnoi0B
[Teproanueckoit
CUCTEMbl XUMUUYECKUX
sanemenToB 1. U.
MeHnneneeBa, HCTIOJIb3Ys
HOHATHS «S-, ), d-
AIIEKTPOHHBIE
opouTAIIY,
«QHEPTeTUYECKHUE
YPOBHIY; OOBSCHSTH
3aKOHOMEPHOCTH
VM3MEHEHUSI CBOWCTB
XUMHUYECKUX IJIEMEHTOB
U UX COCIMHEHHUM 1O
nepuoaam U rpyniam




[Tepronnueckou
CUCTEMBI XUMHUYECKUX
sanemeHToB 1. U.
Menneneena; 9)
chOpMHPOBAHHOCTh
YMEHUMN
XapaKkTepru30BaTh
(omuchIBaTh) 00IIHE
XAMHUYECKUE CBOMCTBA
HEOPTaHUYECKUX
BEILIECTB Pa3JIMYHBIX
KJIACCOB; MOATBEPKAATh
CYILIECTBOBAHHE
TEHETUYECKOU CBSI3U
MEXKY
HEOPTaHUYECKUMU
BEILIECTBAMH C MIOMOILBIO
YpaBHEHUI
COOTBETCTBYIOIINX
XUMUYECKUX PEAKIINN;
10) chopMupoBaHHOCTH
YMEHUS
KJIacCU(UILIMPOBATH
XUMHUUYECKUE PEAKIINU 110
Pa3JIMYHBIM MPU3HAKAM
(uucny U cocTaBy
pearupyroImx BeIiecTs,
TerioBoMy 3P HeKTy
peaKkIuu, U3MEHEHUIO
CTETIEHEN OKUCIICHUS
AJIEMEHTOB,
00paTUMOCTH pEaKIIHH,
YYaCTHUIO KaTalln3aTopa);
11) chopMupoBaHHOCTH
YMEHUU COCTABJIATH
YpPaBHEHUS pEAKIIAMN
Pa3JIMYHBIX TUIIOB;
IIOJIHBIE U COKPAIEHHBIE
YPaBHEHUSI peakIui
MOHHOT0 OOMEHa,
YUYUTBIBasI YCIOBUS, TIPU
KOTOPBIX 3TH PEAKIINU




UIYT 10 KOHIIa; 12)
chOpMHUPOBAHHOCTh
YMEHUU MPOBOJIUTH
peakuuu,
MOATBEPAKAAIOIINE
Ka4EeCTBEHHBIN COCTaB
Pa3JIMYHbBIX
HEOPTaHUYECKHUX
BEILIECTB; PAaCIO3HABATh
OMBITHBIM ITYTEM HOHBI,
MIPUCYTCTBYIOILINE B
BOJIHBIX PacTBOpax
HEOPTaHUYECKHUX
BelecTs; 13)
c(hOpMHUPOBAHHOCTH
YMEHHU pacKpbIBaTh
CYIIHOCTb
OKHCIIUTENIbHO-
BOCCTAHOBUTEIbHBIX
peaKuuii mocpeacTBOM
COCTaBJICHUS
AJIEKTPOHHOTO OanaHca
ATUX peakuuii; 14)
c(hOpMHUPOBAHHOCTH
YMEHUMN OOBSACHSTH
3aBUCUMOCTb CKOPOCTH
XAMHUYECKOUN peakiuu OT
pa3nuYHBIX (AKTOPOB;
XapakTep CMEIICHUs
XUMUYECKOTO
paBHOBECHS B
3aBUCUMOCTH OT
BHEIIHETO BO3JAECHUCTBUS
(mpuniun Jle [latensbe);
15) chopMupoOBaHHOCTH
YMEHUH
XapaKkTepru30BaTh
XUMHUYECKHUE TTPOIIECCHI,
JIeXkKaIIUEe B OCHOBE
MPOMBIILIEHHOTO
IIOJIy4YEHUs CEPHOM
KHUCJIOTHI, aMMHAKa, a




TaKXKe
c(OpMUPOBAHHOCTH
MPEACTABICHUN 00
OOIIMX HAYYHBIX
IIPUHIIAIIAX
IKOJIOTHUECKUX
npoOiaemax
XHUMHYECKOTO
IIPOU3BOJICTBA; 16)
c(hOpMHPOBAHHOCTh
YMEHHI TPOBOIHTH
BBIYHCIICHUS C
UCITIOJIb30BAaHUEM
TTOHATHUS «MacCoBast
JI0JIS BEILIECTBA B
pacTBope», OOBEMHBIX
OTHOIIEHUH T'a30B MpHU
XUMUYECKUX PEAKITUSX,
Macchl BEIIECTBA UM
00BEMa ra3oB 1o
H3BECTHOMY KOJUYECCTBY
BEII[ECTBA, MAaCCe MUJIN
00BbEMY OJHOTO U3
Y4acTBYIOIIHX B
pEaKIINA BEIIECTB,
TersIoBoro 3 dexra
peakIiy Ha OCHOBE
3aKOHOB COXPaHEHUS
MacChl BEIIECTB,
TIPEBPAIICHUS U
COXpaHEHUS YHEPTUU;
17) chopMupOBaHHOCTH
YMEHHM COOJII01aTh
TIpaBuJIa MOJb30BaHUS
XUMHYECKOM MOCY0N U
71a00paTOPHBIM
o0opyZoBaHUEM, &
TaK)ke MpaBuiia
oOparieHus ¢
BEII[ECTBAMH B
COOTBETCTBHH C
WHCTPYKITUSMH TI0




BBITIOJTHCHHUTO
J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;
18) chopMHUpOBaHHOCTH
YMEHHM TUIAHUPOBATh U
BBITIOJIHATh XUMUYECKUN
AKCIIEPUMEHT
(pa3znoxeHue nepokcuia
BOJIOpOJa B
MIPUCYTCTBUH
Karanusaropa,
OTIpe/IeTICHUE CPEIbI
PacTBOPOB BEIIECTB €
TIOMOIIIBIO
YHUBEPCAIBHOTO
WHIUKATOPA, BIUSHAC
pa3nuyHbIX (haKTOPOB HA
CKOpPOCTh XUMHUYECKON
peaKIu, peakiuu
MOHHOT0 OOMEHa,
KaueCTBCHHBIC PEAKITUN
Ha cynb(dar-, kKapOoHaT-
U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHWUS;
pelieHne
HKCIIEPUMEHTATILHBIX
3a7a4 10 TeMaM
«Merame» u
«HemeTtanns») B
COOTBETCTBHUH C
npaBUIaMU TEXHUKHU
0€30MacHOCTH MpU
oOpallleHUH ¢
BCIIIECTBAMH H
71a60paTOPHBIM
o0opy10BaHUEM,
MIPEICTABIISATh
pE3yIbTaThI
XUMHUYECKOTO
IKCIIepUMEHTa B (hopme
3allMCU YpaBHEHUH
COOTBETCTBYIOIIUX




peaKkuui u
(GbOopMyIMPOBATH BHIBO/IbI
Ha OCHOBE THUX
pe3yabTaros; 19)
chOpMHPOBAHHOCTh
YMEHUN KPUTUUYECKU
aHaJIM3UPOBATh
XUMHUYECKYIO
uHpOpMaIIHIO,
MOJTYYaeMYI0 U3 Pa3HbIX
ucrounukoB (CMU,
HNutepuer u nip.); 20)
c(hOpMHUPOBAHHOCTH
YMEHUM COO0IaTh
MpaBUJIa SKOJIOTHYECKU
1enecoodpa3Horo
MOBEJICHUS B OBITY U
TPYAOBOM JE€ATEILHOCTH
B LIEJIIX COXPAHEHUS
CBOETO 3JJ0pPOBbS U
OKpYKaroIIen
MPUPOTHOU CPEIBI;
OCO3HAaBaTh OMACHOCTh
BO3/CHCTBUS HA KUBbBIC
OpraHU3Mbl
OIPEAECIIEHHBIX BEIIECTB,
MMOHUMAasI CMBICIT
nokazaresns [1JIK,
MOSICHSITh HA TTpUMeEpax
CriocoObl YMEHBILICHUS U
MPEAOTBPAIIECHUS UX
BPEIHOTO BO3JECHCTBUS
Ha OpPraHU3M YE€JIOBEKa;
21) nnst oOygaromumxcs ¢
OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU
3I0POBBS: YMEHUE
MPUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX
METOJIaX TTO3HAHUS
BEILIECTB U XUMUYECKHUX
SIBJICHUI; 22) 1S




CJICTIBIX U
CJIA0OBUIALIINX
00yJaroluxcs: yMEeHUE
UCIIOJIB30BaTh PelibePHO
TOYECUHYIO CUCTEMY
ob6o3nauenuit JI. bpaitns
JUTST 3aITUCH XUMHUYECKUX

bopmyiL.




