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1. O0mas xapakrepucTuka padoydeil mporpaMmMbl 0011e00pa3oBaTeJbHOM
AUCHUNIMHBI

1.1. MecTo IMCUMIVIMHBI B CTPYKTYpe OCHOBHOH 00Opa3oBaTebHOH
NPOrpaMMbIl

VyeOnas mucimmmHa «OVIL12  Xumusa»y sBiagercas 00s13aTelIbHONH  YacThbIO
0011e00pa3oBaTeIHLHOTO MUKJIA MPUMEPHON OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBbI
B cootBeTcTBUU ¢ PI'OC no cnenmansHoctr 40.02.04 FOpucnpyaeHuus.

Oco0oe 3HaueHue AUCHUIUIMHA UMeeT npu GopmupoBannu u pazsutuu: OK 01,
OK-2, OK-4, OK-7,IIK 1.1

1.2. Hean v muiaHUPyeMble pPe3yJabTaThl 0CBOCHHS JUCHUIINHBI:
1.2.1. Heau u 3aga4y JTUCHUTLIMHBI
[enn: @opMUpPOBAHUE Y CTYJACHTOB IMPEICTABICHUS O XMMHUUYECKON COCTaBJISIONIEH
€CTECTBEHHO-HAYUYHOU KapTUHBI MUPA KaK OCHOBBI IPUHATHSI PEIICHUN B AKU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO TIOBEJCHUS B MPUPOTHOM Cpeie.

321]13‘-[]([ AUCHUIIIINHBI

1) chbopmHpoBaTh HOHUMAHKUE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX MTPOLIECCOB
U SIBJIEHUW B OKPY’KAIOLIEN Cpelie, LENOCTHOW HAyYHOW KAPTUHBI MUPA, B3aUMOCBSI3H
Y B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYJIbI HEOPraHUUECKUX U OPraHUYECKHUX BEIIECTB,
YPaBHEHUS XUMHUYECKUX pEaKlHi, OOBSACHATP HMX CMBICI, HMHTEPIPETUPOBATH
pe3yJIbTaThl XUMUYECKUX DKCIIEPUMEHTOB,

3) pa3BuUTh YMEHHUS HCHOJb30BaTh HMHQPOPMAIMIO XHMHUYECKOTO XapakTepa U3
Pa3JINYHBIX UICTOYHUKOB;

4) chopmupoBaTh yYMEHHS MPOTHO3MPOBATH IMOCIEACTBUS CBOEHU JAESITENBHOCTU H
XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MPON3BOJCTBEHHBIX MPOLIECCOB;

5) cdopmupoBaTh TOHWUMAHUE 3HAYMMOCTH JOCTIKCHUNW XHUMHYECKOWM HAayKd U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATILHON U IPOU3BOACTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yJibTaThl OCBOCHHS 00111€00pa30BaTeIbHONM TUCHUILIMHBI B c00TBeTcTBHH ¢ PI'OC

CIIO u Ha ocHoBe PI'OC COO

Kox m HamMeHoBaHmue

I[Inanupyemble pe3yJIbTaThl OCBOEHHUS AU CHMILTHHBI

qmpMpreMb“IX Oomme JucuuniimHapHbIe

KOMIeTeHIMii

OK 01. BoiOupars | B yacTu TpynoBoro BocnuTaHusi: - BJIQJIETh CUCTEMON XMMUYECKUX 3HAHUH, KOTOpask BKIIOYAET:
CTI0COOBI pelIeHus | - TOTOBHOCTh K TPYAY, OCO3HaHWE IEHHOCTH MAacTEPCTBa, | OCHOBOIIOJATAIONINE TOHATHSA (XMMHYECKHH SJIEMEHT, aTOM,
3amaq Tpynorooue; JNEKTpOHHAss o00ono4yka aroma, S-, P-, 0-3JIEKTPOHHBIE
npodeccuoHaATEHON - TOTOBHOCTb K AaKTHBHOW JESTEIbHOCTH TEXHOJOTMYECKOW U | OpOMTamM  aTOMOB,  HWOH,  MOJIKyJa,  BaJICHTHOCTH,
JEATeITLHOCTH COIMAIGHOM  HANpPaBIEHHOCTH, CIIOCOOHOCTh  MHUIMHPOBATH, | JEKTPOOTPUIATEIBHOCTD, CTENEHb OKHCICHHS, XUMHUYECKas
MMPUMCHHUTEIILHO K | INIAHUPOBATb U CAMOCTOATCIIbHO BBIIIOJHATH TaKYIO JCATCIIbHOCTD, CBs3b, MOJIb, MOJIsIpHAA Macca, MOHHprIﬁ O6’beM, yrﬂepOI{HBII\/'I

Ppa3IMYHbIM KOHTEKCTaM

- HHTEPEC K PA3INYHBIM cepam nmpodeccnoHaTbHON AeATEThbHOCTH,
OBiaieHHe YHUBEPCAJBHBIMU Y4eOHBIMH MO3HABATEIHLHBIMH
NeHCTBUSIMU:

a) 0a30Bble JJOrHYecKHe AeiicTBHS .

- CaMOCTOSTEJIBHO (hPOPMYJIMPOBATh U aKTyaJIM3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBIH NpPHU3HAK WA OCHOBAaHUS IS
CpaBHEHUs, KTacCU(UKAIIUU 1 0000IICHMS;

- OTIPEJIIIATH eI JIEATENLHOCTH, 33/1aBaTh TApaMeTPhl U KPUTEPUU
HX JOCTHKCHHS;

- BBISIBJIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHUS B PACCMaTPUBAEMbIX
SIBJICHUSX

- BHOCHTb KOPPEKTHBBI B JICATCIILHOCTh, OICHUBATH COOTBETCTBUC
PE3YIIBTATOB LIENSIM, OIIEHUBATh PUCKH TIOCTIEICTBUH IEATEIbHOCTH;
- pa3BUBaTh KpPEaTHBHOE MEIIUICHHE IMPU PEIICHUH KU3HEHHBIX
pooJieM

0) 0a30BbIE HCCIEI0BATEIbCKUE JeHCTBUA:

- BJIaJCTh HAaBBIKAMH Y4E€OHO-HCCIICAOBATEIBCKON W IPOCKTHOM
JeSTeILHOCTH, HABBIKAMU pa3pelieHus mpooiem;

- BBISIBJIATH MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyallM3UPOBATh

3aaa4y, BBIZIBUT'aTh TUIIOTE3Y €€ PCIICHUA, HAXOAUTH apryMEHThI JJIA

cKeneT, (YHKIHOHANbHAS TPyMIa, paauKan, HW30MEpHs,
H30MEpbl, TOMOJIOTHYECKUIA PsIJI, TOMOJIOTH, YTICBOAOPOJIBI,
KHCJIOPOJ- M a30TCOACpXKAIIUE COCIUHCHMSI, OUOIIOTHYCCKU
aKTUBHBIE BelecTBa (YTJIEBOMBI, XUPHI, OENKH), MOHOMED,
[IOJIUMEDP,  CTPYKTYPHOE  3BE€HO, BBICOKOMOJIEKYJISIPHBIE
COCJIMHECHMSI, KPUCTAIUIMYECKAsT PEIIeTKa, THIBl XUMHUYECKUX
(OKHMCIUTEIbHO-BOCCTAHOBUTEIbHEIE,

peakuuit 3K30- U

SHIOTEPMUYECKUE, PEAKIMH WMOHHOTO OOMEHa), pacTBOD,

QJICKTPOJIMTEI, HEJJICKTPOJIUTHIL, QJICKTPOJIUTUYICCKAA

JUCCOLMAIMs, OKHMCIMTENb, BOCCTAaHOBUTENb, CKOPOCTb
XUMHUYECKON peakIy, XMMUYECKOe PaBHOBECHE), TEOPUU H
3aKOHBI

(TeOpI/IFI XUMHUYCCKOIro CTPOCHUA OPraHUYCCKHUX

BemectB A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUECKOM
Jucconuanuu, nepuoandeckuii 3akon .. MenaeneeBa, 3akoH
COXpPaHEHHUsI MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHIA SI3BIK
XUMHH, (DAKTOJIOTMYECKUE CBEIECHUS O CBOMCTBAaX, COCTaBe,
MOJIy9eHUU © OE€30MaCHOM HCIIOJIb30BAaHUM  BaKHEHIINX
HEOPraHWYECKUX W OPTraHWYECKUX BEMIECTB B OBITY W
MPAKTUYECKON AESITEIbHOCTH YEJIOBEKA;

- YMETh BBIBIATH XapaKTEpHbIE MPU3HAKU U B3aUMOCBSA3b

HU3YUCHHBIX HOHHTHfI, IMPUMECHATH COOTBETCTBYIOIIUC IMOHATUA




JOKa3aTeNbCTBA CBOWX YTBEPXKACHWH, 3a/JaBaTh MapaMeTpbl H
KPUTEPUU PEIICHHUS,

- aHaJM3UPOBATH ITOYICHHBIE B XOJI€ PEIICHHUS 3a7a9l Pe3yIbTaThl,
KpPUTHYECKH OIIEHMBATh HUX JIOCTOBEPHOCTb, IPOTHO3HPOBATH
M3MEHEHHUE B HOBBIX YCJIOBHUSX;

- YMETh NEePEeHOCHUTh 3HAHWS B TIO3HABATEIHHYIO M MPAKTHIECKYIO
00J1aCTH KU3HEICATEIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUSA U3 PA3HBIX MMPEIMETHBIX 00JIaCTei;
- BBIIBUTaTh HOBBIE WJEH, MpeJiaraTb OPUTHHAIBHBIE TIOJXOABI U
pelieHus;

- CITOCOOHOCTH WX UCTIONB30BAaHUS B TIO3HABATEIHHON M COIMATEHOM
MIpaKTHKE

P ONHCAaHWU CTPOEHUS W CBOWCTB HEOPTaHWYECKUX U
OpTraHUYECKUX BEIIECTB M MX TMPEBpAIICHUI; BBHISBISATH
B3aMIMOCBSI3b ~XMMHYECKHX 3HAHWH C TIOHATHSIMH U
NPEACTABICHUSIMH IPYTUX €CTECTBEHHOHAYUHBIX MIPEIMETOB;

- yMeTb HCIOJb30BaTh  HAUMECHOBAHHUS  XMMHUYECKHX
COCIMHEHUM MEXAYHapOJIHOTO COK3a TEOPETHUYECKOW U
NPUKIATHON XUMUU W TPUBHAIBHBIC HA3BAaHUS Ba)KHEHIIINX
BEIIECTB (aTHITEH, alleTUIIEH, TJIUICPHH, dhenom,
(dhopManbrernn, ykKcycHas KHCIIOTa, TIUIMH, yTapHBI Tas,
VIJIEKUCIIBIA Tra3, aMMHaK, TalieHass HW3BECThb, HEralleHas
W3BECTb, THTHEBasg COJa W JPYTHX), COCTABIATH (HOPMYIBI
HCOPraHnM4YCCKUX W OPraHn4YCeCKuUX BCHICCTB, YpPaBHCHUA
XUMHYECKUAX PEeaKIuil, OOBACHATh MX CMBICHT, ITOATBEPKIAThH
XapaKTepHbIE XUMHYECKHE CBOIicTBa BEIIIECTB
COOTBCTCTBYIOIIIMMU SKCIICPUMECHTAMU U 3alIUCAMU ypaBHeHI/II‘/'I
XUMUYECKUX PEaKIuii;

= YMEThH YCTaHaBJIUBATh MNPpUHAAJIC)KHOCTD HU3YUYCHHBIX
HEOPTaHWYECKUX M OPTaHUYECKHX BEIIECTB K OMPEICICHHBIM
KJIaccaM U TPYTIIaM COEIMHEHUH, XapaKTepru30BaTh UX COCTaB
U BakHelme CBOﬁCTBa; ONpeaAcCIATL BHJAbI XHUMHYECKUX
CBsi3ell (KOBAJIGHTHAs, HOHHASI, METAITMYECKasi, BOJIOPOIHAs),
THIIBI KPUCTAJUTHIECKHIX pereToK BEIIECTB;
KJIACCU(PUIIMPOBATh XUMUYCCKUE PEAKIIUH;

- c(hopMHUpOBaTh MPENCTABICHUS: O MAaTEPHATHLHOM €IUHCTBE
MUpPa, 3aKOHOMEPHOCTSIX U II03HABAEMOCTH SIBJICHUI IIPUPOJBL;
0 MECTE ¥ 3HAaYCHUH XMMUU B CHCTEME €CTECTBEHHBIX HAyK U ¢
poJii B 00ECIICUEHUH YCTONYMBOIO Pa3BUTHUS YSJIIOBEUECTBA: B
peuieHurd  TpPoOJeM  DKOJOTHYECKOH, JSHEPreTHUeCKOW u
MUIIEBOH OE30MacCHOCTH, B PA3BUTHU MEJUIIMHBI, CO3JIaHUHU
HOBBIX MarcpuaioB, HOBBIX HCTOYHUKOB OHEPruu, B
o0ecreYeHn  PalUOHAIBHOIO  MPHUPOAONOIL30BAHMS, B
(hopMHpOBaHUY MHPOBO33PEHUS U OOIIEH KYJIbTYyphI YEIIOBEKa,
a TaKKe IKOJIOTHYECKH 00OCHOBAHHOT'O OTHOIIICHHUS K CBOEMY




3I0POBBIO U PUPOIHOI cperne;

- BJIQJIETh CUCTEMON XMMUYECKUX 3HAHUH, KOTOpask BKIIOYAET:
OCHOBOTIOJIATAIONINE TMOHATHS (JIOTOTHUTETHHO K CHCTEME
MOHATHA 0a30BOTO YPOBHS) - M30TOIBI, OCHOBHOE W
BO30Y)KJICHHOE COCTOSIHME aToMma, THOpuau3anus aTOMHBIX

nn

opburanei, xumuueckas cesasb ("T " m "", KpaTHBIE CBA3M),
MOJISIpHAsl KOHLIEHTpauus, CTPyKTypHast (opMmyia, U30Mepus
(cTpykTypHas, reomeTpudeckas (I[MC-TpaHC-U30MEPHS), THITBI
XUMHYECKHUX peakiuid (roMO- U TeTepOreHHble, 00paTUMbIC U
HeoOpaTUMBIE), paCTBOPHI (MICTUHHEIE, TUCIIEPCHBIE CHCTEMBI),
KPUCTAIIOTHPATHI, CTENCHb JUCCOIMAIUK, DJICKTPOJIH3,
KPEKUHT, pUPOPMUHT); TCOPUU M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUCCKUE 3HAHUS, JICXKAIUE B OCHOBE MOHUMAHUS
MPUYMHHOCTH M CHCTEMHOCTH XHUMHYECCKHX  SIBICHHIA,
COBPCMCHHBIC TMPCACTABJICHUA O CTPOCHMH BCIISCCTBA Ha
aTOMHOM, MOJICKYJISIPHOM ¥ HAJMOJICKYJSIPHOM YPOBHSX;
MpeaACTaBJICHUA (6] MEXaHUu3Max XUMHNUYECCKHUX pCaKHI/Iﬁ,
TEPMOJIMHAMUYECKUX M KHHETHUYCCKHX 3aKOHOMEPHOCTSX WX
MPOTeKAHUSA, O XHMHUYCCKOM pABHOBECHH, JHMCIEPCHBIX
cucremMax, (haKTOJIOrnIecKrue CBEJCHUSI O CBOWCTBAX, COCTABE,
MOJYYCHHH W OE30MacCHOM  KCIIOJIB30BAHWUH  Ba)KHEHIIINX
HCOPraHUW4YCCKUX M OPraHn4eCKuUX BCHICCTB B 6BITy u
HpaKTI/I‘{eCKOﬁ JCATCIBHOCTH 4YCJIOBCKA, 06IHI/IX Hay4YHBbIX
MPHUHIMIAX XHMHYECKOrO TMpPOM3BOJACTBA (Ha MpHUMeEpe
NPOM3BOJCTBA CEPHOM  KHCJIOTHl, aMMHaKa, MeETaHOoJa,
repepaboTKu HEPTH);

- YMETb NPOBOAUTHL PACYECTBI IO XHUMUYCCKUM (bopMynaM u
YpaBHCHUSAM  XUMHUYECKUX peaKHI/Iﬁ C HUCIIOJIB30BAHUEM
(m3nueckux Benmu4MH (Macchl, OObEMa Ta30B, KOJIMYECTBA
BEIIECTBA), XapaKTEPU3YIOIIUX BEHIECTBA C KOJIWYECTBEHHOU
CTOPOHBI: PAacyeThl M0 HAXOXKIECHUI0 XUMHYECKOH (HOPMYIIBI
BEIIIECTBA; pacueTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
npoayKTa pe€akinuu, €CJIM OAHO M3 MCXOAHBIX BEHICCTB JJaHO B




BUJE pacTBOpa C  ONpPEAEICHHOW MaccoBOM  jonei
pPacTBOpPEHHOTO BeIIeCTBA WM JaHO B H30BITKE (MMeeT
TIPUMECH); pacdeThl MAacCOBOW WJIM OOBEMHOW ITOJIM BBIXOJIA
MPOAYKTa PEaKIWH; pacyeThl TEIJIOBOTO 3(QeKTa peakiuid,
00BEMHBIX OTHOIICHUN Ta30B;

- YMETh BBIABIIATH XAapPaKTEPHbIE MPU3HAKU U B3aUMOCBA3b
WU3YUYEHHBIX MOHITHUM, MPUMEHSITh COOTBETCTBYIOLIUE MOHSATHUS
IpU ONHUCAHUHU CTPOEHUS U CBOWCTB HEOPraHUYECKUX H
OpraHWYECKUX BEIIECTB M MX MPEBpaIlCHUl; BBIIBIATh
B3aUMOCBSI3b ~ XUMHYECKHX 3HAHUM C TOHATHUSIMU U
MIPEICTaBICHUSIMH APYTUX MIPEIMETOB ISt 00JIee OCO3HAHHOTO
MOHUMAaHUs ¥ OOBSACHEHHS CYIIHOCTH MaTepHaIbHOTO
€IUHCTBA MHpA; HCIOJIb30BaTh CHCTEMHBIE XUMHUYECKUE
3HaHWSA IS OOBSICHEHHWS W TPOTHO3WPOBAaHWS SBICHUH,
UMEIOIINX €CTECTBEHHOHAYYHYIO MIPUPOLLY;

- yYMETh HCIOJb30BaTh  HAUMEHOBAHUS  XHMHYECKHUX
COEIMHEHU MEXAYHAPOAHOTO COI03a TEOPETUYECKOH U
NPUKIAOHOW XUMHUM M TpUBUAIbHBICE HA3BaHUS BEILECTB,
OTHOCAILIMXCSI K M3YyYECHHBIM KJaccaM OpraHUYEeCKuX U
HEOPTaHWYECKUX COEIWHEHMH; HCII0Ib30BaTh XMMHUYECKYIO
CUMBOIIMKY IS COCTaBIIeHUS (OPMYNT HEOPraHMYECKUX
BEIIECTB, MOJEKYJISAPHBIX W CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAIIIEHHBIX W CKEJIETHBIX) QOPMYJT OPraHMYECKHUX BEIIECTB;
COCTaBJISITh YPaBHEHUS] XUMUUECKUX PEAKLUI U paCKpbIBaTh UX
CYITHOCTh:  OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIHil
MOCPEACTBOM COCTaBJICHHS JJICKTPOHHOTO OalaHCa 3THUX
peaKkIuii; peakiuii MOHHOTO OOMeHa IMYTEeM COCTAaBJICHHS HX
IIOJIHBIX M COKpAIlCHHBIX HOHHBIX YPaBHEHMI; peakuui
THIPONIN3a, pPEaKlIWi KOMILIEKCOOOpa3oBaHus (HA MpUMepe
TUAPOKCOKOMITJIEKCOB ITMHKA W QITIOMWHUS); IOITBEPKIAThH
XapaKTepHbIE XUMUYECKUE CBOICTBa BEIIECTB
COOTBETCTBYIOILIUMHU SKCIIEPUMEHTAMU U 3aIIUCSMU YPAaBHEHUI
XUMUYECKUX PEaKIUil;




- YMeTb KJIacCU(PULIUPOBATh HEOPTAaHUUECKUE U OPraHUYECKUe
BEIIECTBA U XUMUYECKUE PEAKIINHU, CAMOCTOSTENILHO BEIOMPATh
OCHOBAaHUSI M KpUTEPUHM Ul KiIacCUUKALMKA H3ydaeMbIX
XUMUYECKUX  OOBEKTOB,  XapakTepH30BaThb COCTaB U
Ba)KHEHIINE  CBOIICTBa  BELIECTB, NPUHAMISKAIIMX K
OTIpENICJICHHBIM KJIaccaM M TpYIaM COEOUHEHHUH (IpocThie
BEILIECTBA, OKCHJbl, THAPOKCUIBI, COJIM; YIJIEBOAOPOIRI,
mpocTble 3(Upbl, CHUPTH, (EHONBI, ANbIETHUABL, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CIOXHBIE 3(UPBI, >KUPbI, YIJIEBOIBL,
aAMHHBI, aMHHOKHCIIOTBI, OSIIKK); IPUMEHSTH 3HaHUSI O COCTaBE
U CBOHCTBAaxX BELIECTB Il AKCIEPUMEHTAIBHOM IPOBEPKU
TUIOTE3  OTHOCHUTEIbHO  3aKOHOMEPHOCTEM  MpOTEKaHUs
XMUMUYECKHUX PEaKLUUil U MPOrHO3UPOBAHUS BO3MOXKHOCTEH MX
OCYILIECTBIICHHUS;

- YMeTh NMOATBEpKIaTh Ha KOHKPETHBIX IMPHUMEpax XapakTep
3aBUCHUMOCTH PEAaKLHOHHOM CIIOCOOHOCTH OPraHHYECKUX
COEJIMHEHUI OT KPaTHOCTHU U TuIa KoBaneHTHOM cBsizu (" " u
"'"), B3ANMHOTO BIIMSIHASI aTOMOB ¥ TPYTIIT aTOMOB B MOJIEKYJIaX;
a TaKKe OT OCOOCHHOCTEH peasn3aluy  Ppa3iIudIHbIX
MEXaHHN3MOB POTEKaHUS PEAKIIHIA;

- YMETh XapakTepu30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM U BO30Y/ICHHOM COCTOSIHUH) U HOHOB XUMHUYECKHX
anemeHToB 1 - 4 mepuomoB llepuommueckoit cuctemsr .M.
MeHnneneeBa M WX BAJICHTHBIE BO3MOKHOCTH, HCHOJIb3YS
TOHSITHS "s", "p", "d-snekTpoHHbIE" opburainm,
JHEPreTHYECKHE  YPOBHM;  OOBSICHATH  3aKOHOMEPHOCTHU
M3MEHEHUS] CBOMCTB XMMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX
WUMH COEMHEHUH 110 TIepHOoaM U TpyIIaM;

OK 02. Hcnonp3oBaTh
COBPEMEHHBIE CPECTBA
MOKCKA, AaHauM3a u
HMHTEPIIPETALUU

B o06s1acTH IEHHOCTH HAYYHOT'0 TIO3HAHMSA:
- copMUPOBAaHHOCTL  MHPOBO33PEHUS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS HAayKd U OOIIECTBEHHOU

- YMETb IIJIAaHUPOBATh U BBINOJIHATH XMMUYECKUI SKCIIEPUMEHT
(mpeBpaimeHusi OpPraHWYEeCKUX BEIIECTB NPW HarpeBaHUM,
MOJIyYE€HUE ITUIIEHA M U3YyUYEHHE €T0 CBOMCTB, KAUECTBEHHBIE
peaKkuuu Ha anbAETUJbl, KpaxMmall, YKCYCHYK KHCIIOTY;




nH(popMaIuu u
MH(POPMAITMOHHBIC
TEXHOJIOTHH JUTS
3a1a4

npoeccCuoHaIbHON

BBITIOJTHCHU A

JCATCIIBPHOCTH

IIPaKTUKH, OCHOBAHHOTO HA AMANOre KyJbTYp, CIOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETO MECTAa B MOJNUKYJIETYPHOM MUDE;

- COBEpILICHCTBOBAHUE S3bIKOBOM M YHUTATENbCKOM KYyJIBTYPHl Kak
CpeACTBa B3aMMOCHCTBHUS MEXKAY JIFOABMHU M IO3HAHUS MUPA;

- OCO3HaHME LEHHOCTH HAay4YHOW JesITEeIbHOCTH, TOTOBHOCTH
OCYILIECTBIIATh IPOEKTHYIO M HCCIIEA0BATEIbCKYIO IESTEIbHOCTD
WHAWBUAYAILHO U B TPYIIIIE;

OnjajeHHe YHMBEpPCAJIbLHBLIMH Y4eOHbBIMH NO3HABaTeJbHbIMHU
ACHCTBUAMM:

B) pa6oTa ¢ HH(popManmeii:

- BIAJETh HABbIKAMH MOJTy4YeHUs MH(OpMAIMU U3 HCTOYHHKOB
Pa3HBIX THIIOB, CaMOCTOATCIBHO OCYHICCTBJIATL IIOMCK, aHaIu3,
CHUCTEMATH3aLMI0 M UHTEPNpeTanuio HHOOPMALUU Pa3IHYHBIX
BUJOB 1 (hOPM NPENCTABICHUS;

- CO3IaBaThb TEKCThI B pPa3JIMYHLIX Q)opMaTax C YYCTOM HA3HAYCHUA
rH(GOPMAITUH U [IENIEBO ayJUTOPHH, BEIOUPAst ONITUMAITEHYO (hOpMy
MNpEACTAaBJICHUA U BU3YyaAJIN3alluU,

- OLEHMBATh [JIOCTOBEPHOCTb, JIETUTUMHOCTH HH(OpMALNH, €€
COOTBETCTBHE NPABOBBIM U MOPAJILHO-3TUYECKUM HOpMaM;

- UCII0JIB30BAaTh CPCACTBA I/IH(bOpMaIH/IOHHBIX 1 KOMMYHHKaIITMOHHBIX
TEXHOJIOTHH B PEIIEHUH KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX U
OpTaHU3aIMOHHBIX 33724 ¢ COOMI0IeHueM TpeOOBaHUT )PTOHOMUKH,
TEXHUKHU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHus], TPaBOBbIX U
THYECKUX HOPM, HOPM MH(POPMALMOHHOW 0€30I1acCHOCTH;

- BJIaJA€Thb HAaBbIKaMHM pacCliO3HaBaHWA W 3allUTbI I/IH(bOpMaHI/II/I,
nHGOPMALMOHHON 0€30MacCHOCTH JINYHOCTH,

neHatypanys OenKOoB TpH HArpeBaHWW, LBETHBIE PpEaKIUU
OCJIKOB; TPOBOJUThH PEAKIMHM MOHHOTO OOMEHA, ONpPeneisTh
Cpely BOJHBIX pPAacTBOPOB, KadeCTBEHHBIE pEaKIUH Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS;
peuaTh dKCIepUMEHTANbHBIE 3aaun 1Mo TeMaM "Metamisl" u
"Hemetaimiel") B COOTBETCTBHHM C TIPABIIIAMH TEXHHKH
0e30macHOCTH TpU  OOpalmIeHMH C  BEIISCTBAMH U
nabopaTopHBIM 000pPYIOBAaHHEM; IPEICTABIATh PE3YIbTATHI
XUMHYECKOTO JKCIEpHMEHTa B (opMe 3alrcCh ypaBHEHUI
COOTBETCTBYIOIIUX PEaKIUii u (POPMYIHPOBATH BBHIBOJABI Ha
OCHOBE 3THX PE3yNbTaTOB;

UHOpMaIHIO,
MOJIy9aeMyl0 W3 pa3HBIX HMCTOYHUKOB (CPEICTB MAaccOBOit

- YMGTI) aHaJ'[I/ISI/IpOBaTI) XI/IMI/I‘ICCKyIO
nH(popMatuu, cets IHTEpHET U IpyrHe);

- BJIaA€Th OCHOBHBIMU MECTOJaMU Hay‘lHOl"O IIO3HaHUA BECUICCTB
U XAMHYECKHX SBICHWH (HaOMO[eHNe, W3MEpeHue,
3KCIIEPUMEHT, MOJICIUPOBAHUE);

- YMeTh TPOBOAUTH PACUYETHI MO XUMHUYCCKUM (HOpMYyJiaM U
YPaBHCHUSAM XHUMHYECKHX PEaKIUil ¢  HCHOJIb30BaHHEM

(Gu3NYeCKUX BENWYHH, XapaKTePU3YIOIIUX

KOJINYECTBEHHOM CTOPOHBI: MAacCCHI, o0BemMa (HOpMaJ’IBHBIe

B€OIeCTBa C

yCJ'IOBI/ISI) ra3oB, KOJHYECTBaAa BCHICCTBA, HCIIOJIbB30BaTh

CUCTEMHbIE XUMUYECKUE 3HAHUS JUIsl NPUHSATUS PELICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYallUsX, CBS3aHHBIX C
BEILECTBAMHU U UX IIPUMEHEHUEM;;

- YMETb CaMOCTOATEIbHO IUIAHUPOBATb U  IPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (TIOJy4YeHHe W M3yueHHE CBOMCTB

HCOPraHU4YCCKUX M OPraHNYCCKHUX BCHICCTB, KAaUCCTBCHHBIC

pCaKknuun YTJ€eBoaOpoaA0B PAa3JIMYHBIX KJIaCCOB nu
KHUCJIOpOACOACPKAIINX OpPraHNYCCKUX BCUICCTB, PCUICHUC
OKCIICPUMCHTAJIbHBIX 3aJa4 1o pacCiio3HaBaHUIO

HCOPTraHUYCCKUX U OPraHUYCCKUX BCH.ICCTB) C CO6J'IIOI[CHI/ICM

mpaBui  Oe30macHOro  oOpalieHusi C  BEHMIECTBAMU W




1abopaTOPHEIM  00OPYIOBaHUEM,

OpeaoCTaBIATh B

hopmymupoBaTH
pa3IM4HOU

Lenn

dhopme
pe3yJbTaThl SKCIIEPUMEHTa, aHATM3UPOBATh M OICHHBATH HX

HUCCIICJOBaHNA,

JOCTOBEPHOCTH;
- YMETb OCYIIECTBIIATH I[eJICHAPABICHHBIN TOUCK XUMHUECKOH
rH(pOpMaIMU B Pa3INYHBIX UCTOYHHMKAX (HAydHas W y4eOHO-
Hay4Has JINTEpPaTypa, CPEACTBA MacCOBOW MH(MOPMAIUH, CETh
Wntepuer w  mpyrue),
nHDOpMaIio,  TepepabaTeiBaTh € |
WCIIOJIb30BaTh B COOTBETCTBHM C IIOCTABJICHHON Y4YeOHO
3aJ1a4ci;

KPUTHYCCKHU AHAJIN3UpPOBATH

XUMHYICCKYTIO

- BJIAJIEThb CUCTEMOW 3HAHMI O METOAAaX HAay4YHOrO MO3HAHUS
SIBICHUM MPUPOJBL, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax U
YMEHUSIMH MPUMEHSATh 3TU 3HaHUS OPU SKCIEPUMEHTAIbHOM
HCCIICIOBAHNM BEIIECTB M I OOBICHEHMS XMMHYECKHX
SBIICHUH, WMEIOINIUX MECTO

B IpPHUPOAE NPAKTHUECKOU

JCATCIIBHOCTH YCJIOBECKA U B HOBCCHHGBHOﬁ JKH3HHU,

OK 04. DddexruBHO
B3aUMOJICUCTBOBATh U
paboTaTth B KOJUICKTHBE
1 KOMaH/ie

- TOTOBHOCTH K CaMOpa3BI/ITI/IIO, CaMOCTOSATCIIBHOCTHU u
caMOOTpeIeIICHUIO;

-OBJIaJICHUE HaBBIKAMM Y4€OHO-HCCIICI0BATEIbCKON, POSKTHOW U
COIMATILHOU JEATEIbHOCTH,

Osaanenue

NeHCTBUSIMU:

YHHBepPCAJIbHBIMU KOMMYHHMKATHBHBIMHU
0) coBMeCTHAsl 1eATeJIbHOCTh.

- TIOHUMAaTh W WCIOJB30BATh MPEUMYIIECTBA KOMAHIHOU W
VHAWBUIYAITbHON paboTHI;

- IPUHUMATh LEIU COBMECTHOM AESITENbHOCTH, OPraHU30BbIBATh U
KOOPJAMHHUPOBATH JCUCTBUS MO €€ TOCTIKCHHIO: COCTABISThH IUIAH
JNEUCTBUN, paclpeiessiTh PO C YYETOM MHEHHMHA Y4YaCTHUKOB
00CyXTaTh pe3yabTaThl COBMECTHOU PabOTHI;

- KOOPIWHUPOBATh W BBHITIOJNHATH PaOOTy B YCIOBHSX PEATHHOTO,
BHUPTYaJIBHOTO ¥ KOMOMHHPOBAHHOTO B3aUMO/ICHCTBYSI,

- YMETbH MJIAHUPOBATh U BBIMOIHATH XUMUYECKUIA IKCIEPUMEHT
(mpeBpamieHusi OpraHWYEeCKUX BELIECTB MPHU HarpeBaHHH,
MoJTyuYeHNe 3TUJIICHA U M3y4YeHHE €0 CBOWCTB, KaueCTBEHHBIE
peakuMM Ha aJbJETHABL, KpaxMal, YKCYCHYIO KHCJIOTY;
JeHaTypauusi OeJKOB NIpH HarpeBaHUM, LBETHBIE PEaKLHH
0eNKOB; TPOBOAMTH PEAKIIMM HOHHOTO OOMEHA, OMpPENeNsATh
Cpedy BOAHBIX pacTBOPOB, KaueCTBEHHbIC pEaKUWH Ha
cyabdar-, KapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUSI;
pelaTh SKCIepUMEHTANIbHBIE 3a7auu 10 TemaM "Metauibl" u
"Hemertampl") B COOTBETCTBHHM C TIPaBHJIAMH TEXHUKH
Oe3omacHoCTH

npu  obpamieHHd ¢

J'Ia60paTOpHLIM O60py,I[OBaHI/ICM; MNpeACTaBIAThL PE3YyJIbTAThI

BEIllECTBAMH U

XUMHYECKOTr0 JKCIIEpUMEHTa B (OpMe 3alluCH ypaBHEHHI
COOTBETCTBYIOUINX pEakIuii u (POPMyIHPOBATH BBHIBOABI Ha
OCHOBE 3THX Pe3yJIbTaTOB;




- OCYWIECTBNIATh IO3UTHBHOE CTPATETHYECKOE I[IOBEIECHUE B
Pa3NUYHBIX CHUTYalHMsX, MPOSBISATH TBOPYECTBO M BOOOpaXKeHHE,
OBITh MTHUIIUATHBHBIM

OsJajgeHue yHHBEPCAILHBIMU PEryIsTUBHBIMHU IeHCTBUSIMU:

I') IpUHSATHE ceDs1 U IPYTUX JIO/Iei:

- MPUHUMATh MOTHBEI M apryMEHTHI APYTUX JIIOJEH MpH aHaIn3e
pe3yNIbTaTOB JAESTEIbHOCTH;

- MPU3HABaTh CBOE MPABO U MPABO APYTHX JIFOIEH Ha OIINOKY;

- pa3BHBaTh CIOCOOHOCTH IMOHWMATh MHP C TO3UIHMH JPYrOro
YeJI0BeKa;

-YMETH CaMOCTOATCIIBHO IIJIaHUPOBATh n IIpOBOJUTH
XUMHYCCKUI OKCIICPUMCHT (HOJ'Iy‘lCHI/IC U U3Yy4YCHUC CBOMCTB

HCOPraHMYECKUX M OPraHNM4YCCKUX BEHIECCTB, Ka4YCCTBCHHBIC

pCaKknuun YTJII€BOOAOPOA0B Pa3IMYHBIX KJIaCCOB nu
KHUCJIOpOACOACPKAIINX OpPraHMYCCKHUX BCUICCTB, PCUICHHUC
OKCIIEPUMEHTAJIBHBIX 3ama4 1o pacCiio3HaBaHUIO

HCEOPTraHUYCCKUX U OPraHNM4YCCKUX BGHICCTB) C COGJ’HOI[CHI/ICM

mpaBui  Oe3omacHOro  oOpalmeHWsi C  BEMECTBAMH W
nabopaTopHeIM ~ 00OpymOBaHWEM, (HOpPMyNMHpPOBATH  METH
WCCIICIOBAHMS, MPEIOCTaBIATh B pPa3MYHON  (opme

pe3yIbTaThl KCIEPUMEHTA, aHAJIM3UPOBaTh M OLICHUBATH UX
JOCTOBEPHOCTH;

OK 07. CopneiicTBOBaThH
COXpPaHEHUIO
OKpy>Xalolllel  Cpenbl,
pecypcocOepekeHuto,
MPUMEHSTh 3HaHUS 00
W3MEHCHUH  KIUMAaTa,
MPUHLMIIBL
OepeKIIMBOTO
MIPOM3BOJCTBA,
a¢hexkTuBHO
JIECTBOBATH B
Ype3BbIYAHBIX
CUTYyaIusX

B 001acTH 3K0/10rMYe€CKOro BOCIUTAHMS:

- c(hOpMHUPOBAHHOCTh JSKOJOTHYECKOW KYyJIBTYpHI, ITOHHUMAaHUE
BIUSHUSA COIMAIBHO-DPKOHOMUYECKUX TPOIECCOB HAa COCTOSIHHE
MPUPOTHOM W COLMANBHOM Cpenbl, OCO3HaHWE TII00ATBFHOTO
XapakTepa dKOJIOTHYECKUX pooIieMm;

- TUIAHUPOBAHUE U OCYUIECTBIIEHUE IVCTBUI B OKPYKaIOLIEH cpeae
Ha OCHOBE 3HAHUS LeNed YCTOWYMBOIO PA3BUTHUS YEIOBEUECTBA;
AKTUBHOE HENPUITHE AEHCTBUM, MPUHOCIIINX BPEI OKPYXKaIOUIEH
cpene;

- yYMEHHE TNPOTHO3UPOBATh HEOIATONPUATHBIE 3KOJOTHIECKUE
TIOCJIEICTBUS IPEATIPUHUMAECMBIX JIEHCTBUMA, TPEIOTBPAIIATh UX;

- pacumpeHue OIbITa JIEATEIbHOCTH 3KOJIOTHYECKOU
HaIpaBJICHHOCTH;

- OBJIaJICHVE HABBIKAMH Y4eOHO-HCCIIE0BATEIHCKON, TPOSKTHOW H

COHHaHBHOﬁ ACATCIIBHOCTH,

- chopmupoBath XUMUYECKOMN

COCTaBIISIIOIIEH €CTECTBCHHOHAYYHONW KapTHHBI MHpa, POJIH

MMpEACTaBJICHUA: 0

XVUMUU B TIO3HAHUHU SIBICHUH TPUPOIABI, B (OPMHUPOBAHHU
MBIIUICHUST W KyJIbTYypHl JIMYHOCTH, €€ (YyHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOIMMOW [yl pPEIIeHUs MPaKTHUECKUX
3a/1a4 ¥ SKOJIOTUYECKH 0OOCHOBAaHHOT'O OTHOILECHUS K CBOEMY
310POBBIO U IPUPOIHOM CPELE;

- YMETh COOJIIOJaTh MpaBwiia IKOJOTHUYECKH 11eJIeco00pa3Horo
NOBe/IeHUsT B OBITY W TPYAOBOH JEATEIBHOCTH B IEISX
COXPAaHEHHSI CBOETO 37I0pPOBbS M OKPYKAIOWIEH NPUPOIHON
cpenpl;
OpraHu3MBbI

YUUTBIBATH OITACHOCTH BOSZ[GP‘ICTBHSI Ha JKHBBIC

ONPEJCICHHBIX BELIECTB, IMOHHUMAas CMBICI
roKa3areJsid MpeebHON JOIYyCTUMON KOHIIEHTPAllUH;

- yYMETh MPOTHO3UPOBAaTh, AHAJIU3UPOBATh U OLICHUBATH C
TTO3UINH IKOJIOTHIECKOH 0€30ITaCHOCTH ITOCIIEICTBHSI OBITOBOM
U TIPOU3BOJICTBEHHOW JEATEIIbHOCTU YEJIOBEKA, CBSI3aHHOW C
repepaboTKOI BEIIECTB; HCIONB30BATh TOIYYCHHBIC 3HAHUS
JUIS TIPUHSTHS TPAMOTHBIX PEIICHUN MPOOJIeM B CHTYaITUsX,
CBSI3aHHBIX C XUMUEH;

- yMeTh OCO3HaBaThb ONACHOCTb BO3JCUCTBUSA Ha >KUBbBIC
OpPraHu3Mbl OIPE/ICIICHHBIX BEIECTB,

IIOHHUMasts CMBICJI




MoKazareyisl MpelebHOW JOMYyCTUMON KOHLEHTpPAlUHM, U
MOSICHATh HAa  IPUMEPax  CIHOCOOBI  YMCHBIICHWS U
MIPEIOTBPAIICHHS WX BPETHOTO BO3JCHCTBHS Ha OpPTaHU3M
YyeJoBeKa.

K 1.1.

Ocy1iecTBIATh
npogeccuoHanbHOe
TOJIKOBaHWE HOPM IpaBa

- aHaJIM3HPOBaTh, TOJIKOBATH W MPAaBUIBHO NMPHUMEHSTH MPaBOBbIC
HOPMBI;

XapaKTepH30BaTh, MHTEPIPETUPOBATH, aHAJIN3UPOBATH,
CONOCTaBIIATh M HCCIIEAOBATH OCOOEHHOCTH IIPAaBOBOTO CTaTyca
CyOBEKTOB ITPABOOTHOIICHHUH;

- CpaBHMBaTh, TOJIKOBaTh W KBATH(UIMPOBATH JESHHE Kak
MpaBOHApYIIEHUE, PETYINPYEMOE HOPMaMHU aIMUHHCTPATHBHOI'O
IpaBa U MpoLecca;

- MOHSTHE U OCHOBHBIC IOJIOKEHUS U OCOOCHHOCTH HayKH
AIMUHUCTPATUBHOIO mpaBa B 4acTH pa3BUTHS
aJIMHHHACTPATUBHO-TIPOIECCYATBHOTO PEryIMPOBAHNUS;

- CYIIHOCTh, COJEP)KaHHE OCHOBHBIX TOHATHH, KaTETOPHIA,
KOHCTPYKITUH, UHCTUTYTOB aJIMUHUCTPATUBHO-
MPOIECCYalIbHOTO, TPYIOBOTO H  TPaXKIAHCKO-PABOBOTO
3aKOHOJIATENIbCTBRA;




2. CTpyKTYpa M coiepkaHue 001eodpazoBaTeJbHol JHCHUIINHBI « X MMHSD)

2.1. O0beM QUCHUIIMHBI ¥ BUAbI Y4e0OHOI padoThI

O0beM B yacax
Bt yueGHoii paGoThI JUISL OYHOM JUIs1 3204HOM
¢hopmbI (hopmbl
0o0y4eHus
O6beM 00pa3oBaTeJbLHON MPOrpaMMbl 72 72
KoncyabTanum
CamocrosiTesibHasi padoTa 6 64
CymMmapnasi y4eOHasi Harpy3ka BO B3aMMOJACHCTBMH € 66 8
npenojgaBaresiemM
B TOM YHCJIE:
JICKIIMH, YPOKHU 44 4
IPAKTUYECKHUE 3aHSTUSI 22 4
IIpodeccrnoHaIbHO OPHEHTHUPOBAHHOE COJEPKAHME
B TOM YHCJIE!
JIEKLIUHU, YPOKHU
MPAKTUYECKHUE 3aHSTUS
IIpome:xyTOUHAsI aTTECTALMSA 3a4yeT C OLEeHKOI

2.2. TemaTuyeckMid IJIAH M COleP:KAHUE TUCITUTIIMHBI

HaunmeHoBanue
pa3aeyioB U TeM

Coaepsxxanue  yvyeOHOro  marepuaja  (OCHOBHOe W
NpoecCHOHATBLHO-OPUEHTHPOBAHHOE), J1a00paTOpHbIE H
NMpaKTH4YecKHe 3aHATHS, TPUKJIATHOH MOAYJIb

Oo0nem
4acoB

Dopmup
yeMble
KoMIIeTe
HIMH

1

2

3

4

OcHoBHOE COACPKAaHUC

Pasnes 1. OCHOBBI CTPOCHHSI BelleCTBA

Tema 1.1.

Teopust  cTpoeHus

aToMa
XHUMHUYCCKas CBA3b

n

OcHOBHOeE coiep:kaHHne

TeopeaneCKoe oﬁyqe}me

CoBpemeHHass Mojielb CTpoeHUs aToMa. CHMBOJIMYECKHH SI3BIK
XUMHUH. XUMHYECKUH DSJIEMEHT. OJEeKTPOHHAs KOH(HUTyparus
atoma. Kraccudukaius XMMHYECKHX 3JeMeHToB (s-, p-, d-
aJieMeHThI). BaneHTHbIe 31eKTpoHbl. BaneHTHOCTh. DneKTpoHHas
MPHUPOJIa XUMHUYECKON CBS3U. DIEKTPOOTPHUIATEIBHOCTh. Bumbl
XUMHUYECKON CBsA3M (KOBaJCHTHAs, HWOHHAs, MeETaJUIMUECKasl,
BOJIOPOJIHASI) ¥ CIIOCOOBI €€ 00pa30BaHUs

IIpakTH4eckne 3aHATHSA

Pemienue 3aanuil Ha UCIOJIB30BAHUE XUMHUYECKON CUMBOJIMKU U
Ha3BaHUH COEMHEHUI IT0 HOMEHKJIAType MEXTyHapOJHOIO COI03a
TEOPETUUYECKON W NMPUKIATHOW XUMUU U TPUBHAJIBHBIX Ha3BaHUMN
JUTSI COCTABIICHUS] XUMHUYECKUX (POPMYJI IBYXaTOMHBIX COETMHEHU I
(okcumoB, cynb(UAOB, THAPUIOB U T.I1.) U APYTUX HEOPTaHMUYECKUX
COEJIMHEHUH OTJENIBHBIX KIACCOB.

OK 02
OK 04




CamocTrosiTenbHast padoTa

HpaKTI/I‘IeCKI/IC 3aJaHus Ha YCTAHOBJICHHUEC CBA3HU MEKY CTPOCHHUCM
AaTOMOB XMMHUYCCKUX BJIEMCHTOB U ICPHUOANYCCKHUM H3MCHCHUEM
CBOMCTB XMMHMYCCKMX DJJIIEMEHTOB U HX COGI[I/IHCHI/IfI B
COOTBCTCTBHUU C ITOJIOKCHUCM HCpHOI[H‘lCCKOﬁ CHUCTCMBI.

Tema 1.2. OcHoOBHOe coep:KaHne OK 01
[epuoagmueckuit OK 02

TeopeTndeckoe o0yyeHue
3aKkOH W Tabnuua OK 04
JI.U. Menneneepa |lleproanyeckass — cucrema  Xumudeckux — snemenros  JLU. OK 7

MengeneeBa. @usznueckuil cmuica Ilepuonnueckoro 3akona .M.

MenzeneeBa. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHYECKHX

9JIEMEHTOB, 00pa3yeMbIX MMH IMPOCTHIX MU CJIOXKHBIX BEILECTB B

COOTBETCTBHHM C TIIOJIOXKCHHEM XHMHYECKOTO JJeMeHTa B

Tlepuonueckoil cucreMe.

IIpakTu4yeckoe 3aHsATHE

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3alaHUi

Ha XapaKTePUCTUKY XUMHYECKHUX JJIEMEHTOB «Mertammdyeckue /

HEMETAJUTMYECKUE CBOICTBa, 3JEKTPOOTPULIATEIEHOCTD

XUMHYECKHX JIIEMEHTOB B COOTBETCTBHH C HX DJIEKTPOHHBIM

CTPOCHHEM U TIOJIO)KEHHEM B  IEPHOJUYECKON  CUCTeMe

xuMHudeckux sneMmeHToB [[.M. MeHneneesa»

CamocTrosiTesibHasi paboTa

MupoBo33peHueckoe H HayuyHoe 3HaueHue Ilepuoauyeckoro

3akoHa J[.MI. MenneneeBa. Ilpornossr JI.MI. Menpeneesa.

OTKpI:ITI/IC HOBBIX XUMHUYCCKHUX 3JICMCHTOB.
Paznen 2. Xumuyeckue peakuum
Tema 2.1. Tunel | OcHOBHOe coep:kaHHue OK 01
XUMHYECKUX TeopeTnueckoe ofydenne OK 02
peaximi Knaccupukanus u TUOBI XUMUYECKMX PEAKLUH C ydacTUEM 85 24

Heopranndeckux BemiecTB. (CocTapieHHE ypaBHEHUH peakuuit
COEJIMHEHMS, Pa3loKeHHs, 3aMelleHnsd, oOMeHa, B T.4. peakiuil
TOpPEHMs], OKHCIECHHSI-BOCCTAHOBJICHUS. YPAaBHEHUS OKUCIICHUSA-
BoccraHoBieHus.  CreneHp  okucieHua.  OKUCIUTENb |
BocCTaHOBUTENb. COCTaBJIEHHE W YPaBHUBAHWE OKHUCIHTEIHHO-
BOCCTAaHOBHUTEJBHBIX PEAKLUII METOIOM 3JIEKTPOHHOTO OanaHca.
OKHCINTENBHO-BOCCTAHOBUTENBHBIE ~ pEakUUU B IPHUPOE,
ITPOU3BOJICTBEHHBIX IPOLECCAX U KUHEAESITEIBHOCTH OPTaHU3MOB

HpaKaneCKne 3aAHATUSA

KonuyectBeHHbIE OTHOIICHUS B XUMHU. OcCHOBHEBIE
KOJIMYECTBEHHbIC 3aKOHBI B XMMHUHU M PacCyeThbl MO YpPaBHEHUSIM
XHMHUUYECKUX peakiuii. Mosb Kak eIMHUIA KOJIMUYEeCTBA BEIlIECTRA.
Momnsiprast Mmacca. 3aKOHBI COXPAHEHHSI MacChl M DHEPTUU. 3aKOH
ABorajipo. Mousipablii 00beM ra3zoB. OTHOCHUTENbHAs TUIOTHOCTh
razoB. Pacyerbl 10 YypaBHEHHMSM XUMUYECKHUX PEAKUUA C
WCIIOJIb30BaHHEM MAacchl, 00beMa (HOpMalbHBIE YCIOBHS) Ta30B,
KOJIMYCCTBA BEIIIECTBA

CamocTrosiTenbHast padoTa

PacdeTs! 10 ypaBHEHHSAM XUMUYECKUX PEaKHi C NCIOIb30BaHHEM
Maccel, o0beMa (HOpMalbHBIE YCIOBHS) Ta30B, KOJIHYECTBA
BEIICCTBA




Tema 2.2.
DIIEKTPOTUTHYCCKAS
HACCOLMAIUS 5
HOHHBIIA 00MeH

OcHoBHOe corep:kaHHne

TeopeTudeckoe o0yueHue

Teopus 3MEKTPOTUTHICCKON AUCCOITHAIIN. OHBI. DIIEKTPOIIUTHI,
HEIICKTPOIUTEL. Peakmum wmoHHOro oOMeHa. CocTaBicHHE
peakiuii MOHHOTO OOMEHA IyTeM COCTaBJICHUS HMX IOJHBIX H
COKpAaIIeHHBIX  HWOHHBIX  ypaBHeHWH. KucrmoTHO-OCHOBHBIE
peaxiuy. 3aiaHusl Ha COCTABJICHUE HOHHBIX PeaKIHi

IIpakTu4yeckas padora

CamocTtosiTennbHass pabota “TWmIbl  XMMHYECKUX  peakinui”.
Uccnenopanue THIOB (10 COCTaBY M KOJMYECTBY HCXOMHBIX U
00pa3yomuXCsl BEMIeCTB) M IMPHU3HAKOB XMMHYCCKHX pPEaKITHi.
[IpoBeneHne peaknuii HOHHOIO OOMEHA, OIPEHICICHUE CPEIbI
BOJHBIX PACTBOPOB. 3aJaHUsI HA COCTaBICHUE UOHHBIX PEaKIIUi
Kourpoabnas paGora 1 CrpoeHue BellecTBa U XHUMHYECKHUE
peaKIu

OK 01
OK 02
OK 04
OK 7

Pa3nen 3.

CTpoeHHe H CBOliCTBA HEOPraHnveCKUuX BEIIECTB

12

Tema 3.1.
Knaccudukarus,
HOMEHKJIaTypa "
CTpOCHHE
HEOpPraHN4eCKux
BEILIECTB

OcHOBHOE COACpPKaHuC

TeopeaneCRoe oﬁyqelme

[Ipenmer HEOPraHUYECKOU XAMUH. Knaccudukarus
HEOPraHWYEeCKUX BemecTB. IIpocTele M CIOXHBIE BEINECTBA.
OCHOBHBIE KJIACCBhl CIIOKHBIX BEIIECTB (OKCHIBI, THUIPOKCHUBI,
KHCJIOTBI, coid). B3auMocBsi3p HEOpraHMYECKHUX  BEIECTB.
ArperaTHple  COCTOSHHMS  BemiecTBa. Kpucrammmueckue U
amopdHsIe BetecTBa. THUbl KPUCTAIUIMYECKHUX PEILETOK (aTOMHa,
MOJIEKYJIIpHAas, HOHHAs,  MeTaJUTMYecKas). 3aBUCUMOCTD
(M3MYECKUX CBOWCTB BEIIECTBA OT THIA KPUCTAILTHYECKON
peleTky. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEIIECTB OT BUJA
XUMUYECKOH CBSI3U U THUIA KPUCTAUIMYECKON perieTku. [TpuunHbl
MHOT000pa3usl BEIECTB

IIpakTuyeckas padora

Homenknatypa HEOpraHMYeCKMX BEILECTB: HA3BAHHE BEIECTBA
UCXONll W3 HMX XUMHYECKOH (QOpMyIbBl WM COCTaBJICHHE
XUMAYEeCKOH (QOpMyINbl MCXONi W3 Ha3BaHHWs BeIIeCTBA TI0
mexayHaponHoi (MFOITAK) win TpuBranbHOM HOMEHKIIATYPE.
Pemenne  mpakTHYecKMX ~— 3aJaHM [0 KJIACCH()MKAIUH,
HOMEHKJIAType M XHMHUYECKUM (HOpMYyJIaM HEOPTraHHMYECKHX
BEIIECTB PAa3IMYHBIX KJIACCOB (YrapHbIil Ta3, YIJIEKHUCHbIA ras,
aMMUaK, raiieHas U3BECTb, HETallleHas U3BECTh, MUThEBAs CONA U
JPYTUX): HA3bIBATh M COCTABIIATH (POPMYJIbI XHMUYECKUX BEIIECTB,
ONpEAEIIATh NPUHAJIEKHOCTD K Kilaccy. CTOUYHUKY XUMUYECKOM
uHpOpMauK (CpeacTB MaccoBoi nHGopManuu, cets HTEpHET N
npyrue). [lonck nadopManmu 1Mo Ha3BaHMAM, WACHTH(PHUKATOpPAM,
CTPYKTYpHBIM (hopMysiam

OK 01
OK 02
OK 04
OK 7

Tema 3.2. Pusuko-
XUMHYECKHE
CBOMCTBA
HeOpI‘aHI/IT-IeCKI/IX
BCIIECTB

OcHoBHOE CoAepKaHue

TGOPGTH'ICCKOQ oﬁylle}me

Mertamner. O6uive Gpuzndyeckrne 1 XUMUYECKUE CBOMCTBA METAILIOB.
Cnoco0Opl monyueHus. 3HAUYCHHE METAIOB M HEMETAIOB B
OpUpoie M KU3HEACATEIILHOCTH 4YeJIOBEKa M OPraHU3MOB.
Kopposus MeTaruioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAIIIOB
OT KOPPO3UH

OK 01
OK 02
OK 04
OK 7




Hemeramnel. OOmue ¢u3uueckue W XUMHYECKHE CBOMCTBa
HeMeTauioB. TunnuHele cBoiicTBa HemeTtawwioB [V— VII rpynm.
Kimaccudukanus u HOMEHKIIATypa COCIMHCHHH HEMETAJUIOB.
KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B IPUPOJIC

XVWMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
BemeCTB (OKCHIOB, THIPOKCHIOB, KHCJIOT, COJeH W Ap.).
3aKOHOMEPHOCTH B HW3MCHCHHWU CBOMCTB TPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCTUHEHMIA, BBICIIINX OKCHJIOB M THJIPOKCHIOB

IIpakTHyeckue 3aHATHS

CocrapneHue ypaBHEHHUH XHMHUYECKHUX pEaKIUid C ydacTHEM
MPOCTBIX W CJIOXHBIX HEOPTaHHMYECKHUX BEIIECTB: METaUIOB M
HEMETAJUIOB; OKCUJOB METAJJIOB, HEMETAIUIOB M aM(OTEPHBIX
3JIEMEHTOB; HCOPTaHUYECKUX KHUCIIOT, OCHOBAHUI M aM(OTEPHBIX
THUIPOKCHJIOB;, HEOPTaHHYECKUX COJIEH, XapaKTepU3YIOIIUX WX
cpoiictBa. KoHTposbHas padora 2 CBolicTBa HEOpPraHMYECKUX
BEIIECTB

Pa3nen 4.

CTpoeHHe H CBOliCTBA OpPraumv4e€CKHux BeieCTe

Tema 4.1.
Kiraccuduxkarms,
CTPOCHHE u
HOMEHKJIaTypa
OpPTaHHYECKUX
BEIIECTB

OcHOBHOE coaep;KaHue

Teoperuyeckoe o0yueHue

[TosiBieHUE U pa3BUTHE OPTaHUYECKOW XUMHUU Kak Hayku. [Ipeamer
OpraHu4ecKoi XUMHUHA. MeCTO U 3HaY€HHUE OPraHU4YeCKON XUMHUU B
CUCTEME €CTECTBEHHBIX HaYyK.

XHUMHYECKOE CTPOCHHE Kak IOPSAAOK COENMHEHUS aTOMOB B
MOJIEKYJIE COTJIACHO MX BaJIeHTHOCTH. OCHOBHBIE TIOJIOXKEHUS
TEOPUU XMMHUYECKOT0 CTPOCHUSI OPraHU4ecKUX coequHeHuid A.M.
BytnepoBa. VYriaepoaHelii CKEIET OPraHUYeCKOHd MOJEKYIIBI.
3aBUCHMOCTb CBOMCTB BEIIECTB OT XWUMHYECKOTO CTPOEHUS
MoJiekyJl. I3oMepust 1 ©30MepHI.

[Monsitie o QyHKIMOHANBHON Tpymie. Paaukan. I[IpuHIUNBL
KJaccu(UKAMM OPraHUYECKUX COEOMHEHHH. MexXIyHapoaHas
HOMEHKJIaTypa M TPUHIUIB HOMEHKJIATypbl OpraHHYecKHuX
coemuaeHmi. lloHsTme 00 a30TcoAepXKaIIuX COCTUHEHUSX,
OMOJIOTMYECKN aKTUBHBIX BellecTBax (yIJIeBOJaX, KUpax, OeiKax
U J1p.), BBICOKOMOJIEKYJISIPHBIX COCIUHEHUSX (MOHOMED, HOIHUMED,
CTPYKTYpPHOE 3BEHO)

CamocTosiTesibHast padoTa

Homenknarypa opraHMYecKMX COEAMHEHHMH OTIENbHBIX KIJIACCOB
(HachILICHHBIC, HEHACHIILIEHHbBIE 1 APOMAaTHYECKUE YIIEBOAOPOIBL,
CIUPTHI, EHOJBI, albJeTHIbl, KETOHBI, KAPOOHOBBIC KUCIOTHI W
1p.) CocraBieHue NONMHBIX U COKPANIEHHBIX CTPYKTYPHBIX (OPMYIT
OpPraHMYECKUX BELIECTB OTAEIBbHBIX KIIACCOB, HCHONB3YS HX
Ha3BaHHS 10 CUCTEMATHYECKOH W TPUBUAILHOW HOMEHKIAType
(3THNCH, alleTUIICH, TIUIEPUH, (eHo, hopMalbIeTU, YKCyCcHas
KHCJIOTa, MNIMIKH). PacueTs npocreiimeii popmysl opraHuyecKoi
MOJIEKYJIbI, HCXOJISl U3 3JIEMEHTHOro cocTana (B %)

OK 01
OK 02
OK 04
OK 7

Tema 4.2. CsoiicTBa
OpraHUYeCKux
COEIMHEHUN

OcHOBHOE COACPKaHuC

TGOPGTH'ICCKOQ oﬁylle}me

DU3NKO-XMMUYECKAE CBOMCTBA OPraHUYECKHX COCIMHEHHU
OTHENBHBIX  KJaccoB  (0COOEGHHOCTH — KJIACCU(PHUKALUU |
HOMEHKJIaTypbl BHYTPH KJIacca; TOMOJIOTHYECKHHA psii U oOmmiast
dopmyna; wu3oMmepus; (U3NUECKHUE CBOWCTBA, XUMHUYECKHUE
CBOWCTBA; CIOCOOBI MOTYUEHHS):

OK 01
OK 02
OK 04
OK7




— TpEICNbHBIC YIIACBOJMOPOALI (JIKAaHBI W IUKIOATKAHBI).
lopenue MeTaHa Kak OJUH U3 OCHOBHBIX UCTOYHHKOB TEIlIa B
MPOMBITIUICHHOCTH W OBITY. CRoiicTBa  TIPUPOITHBIX
YTJICBOIOPOJIOB, HAXOXKICHHUE B IPUPOJIC ¥ IPUMCHEHHE aJIKaHOB;
— HemnpenielbHbIC (AIKCHBI, AaJKWUHBI W  ANKaJIUCHBI) W
apoOMaTHYeCKUe VYIJIeBOJOPOJbl. [OpeHue amneTmwineHa Kak
HCTOYHUK BBICOKOTEMIIEPATYyPHOTO TIAMEHU JIJISl CBAPKU U PE3KH
METaJIJIOB

— KHCJIOpoIcoAepKalne CcoeauHeHusT (CIupTel W (DEHOJHI,
KapOOHOBBIE KHUCIOTHI U 3(UPBI, albACTHIB W KETOHBI, YHPHI,
yraeBonel).  llpakThdyeckoe  TpUMEHEHHWE  ATHICHTIIHKOJIS,
TJIALICPHUHA, (henomna. [Ipumenenue (hopmanbreruna,
areTanperuia, YKCyCHOW KHCIOTBHl. MbIa Kak COJIM BBICHIMX
KapOOHOBBIX KHCIOT. MOIOIIHE CBOMCTBA MbLIa

— a30TCOoAEpKalIUe COCAUHCHUS (aMUHBI W aMHUHOKHCIIOTHI,
Ocnikr). BBICOKOMOJICKYIIPHBIE COCAUHECHUS (CHHTETUYCCKHE U
OMOJIOTHYECKU-aKTUBHBIE). MOHOMEp, TOIHMEp, CTPYKTYpPHOE
3BeHo. [lonuMepusanus 3THIIEHA KaK OCHOBHOE HallpaBJIeHHE ero
WCIIOJIb30BaHMSL.

I'eHeTnvecKast CBSI3b MEXAY KIacCaMU OPTaHUIECKUX COSTMHEHUH

IIpakTuyeckue 3aHATHS

CBolicTBa OpraHUYECKUX COCAMHEHHUH OTHEIbHBIX KJIACCOB
(TpuBHANBHAS U MEXIYHApOIHAs HOMEHKJIATypa, XUMUYECKUE
CBOICTBa, CHOCOOBI TONYy4YEHHUs): MpeAenbHble (aJKaHbl U
[UKJIOAJKaHBI), HEMIpeeNbHbIEe (AIKeHbI, aTKUHBI M aTKaJHCHB)
M apoOMaTHYECKHWE YIJIEBOIOPOABI, CHHUPTHI H  (DEHOJBI,
KapOOHOBBIE KUCIOTHI U 3(QUPBI, ATbJCTH/IBI U KETOHBI, aMUHBI U
aMUHOKHCIIOTBI, BHICOKOMOJIEKYJISIPHBIE COSUHEHUS. 3aJaHus Ha
COCTaBJICHUE YPAaBHEHUH XHMHMUYECKHX pEaKUUid C ydacTUEM
OpraHWYECKUX BEIIECTB HA OCHOBAHUH MX COCTaBa M CTPOCHHUS
CocrapneHue cxeM peakiuil (B TOM YHCIIe MO MPEeATOKCHHBIM
[EeNoYKaM IPEeBpaIICHNH), XapaKTePU3YIIIUX XUMHUYECKHE
CBOIMCTBAa OPraHUYECKUX COEJUHEHHUM OTJIENbHBIX KJIACCOB,
CIOCOOBI MX TOJYUYCHHSI U HA3BaHUE OPraHUYECKUX COCTUHCHUN
M0 TPUBHAIBHOM WIM MEXIYHAPOJHOU CHUCTEMAaTHUYECKOU
HOMEHKJIAType.

PemeHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aaHUU
Ha CBOMCTBa OPraHMYECKHUX COEAMHEHUN OTAEIbHBIX KJIACCOB.
Pewienne 3anay Ha “IlpeBpanieHusi OpraHMYECKUX BELIECTB MPU
HarpeBaHuu'". MojaenupoBaHHe MOJEKyd UM  XHUMHYECKHUX
MIPEBPAIICHUI Ha IPUMeEpE dTaHa, STUJICHA, alleTUICHA | JIp.

Tema 4.3.
Wnentuduxanms
OpPraHMYECKUX

BEIIIECTB, 1704

3HaYECHHE
MIpUMEHEHUE
OBITOBOM
MIPOU3BOACTBEHHOM
JIeITETLHOCTH
yeJioBeKa

u
B
u

OcHoBHOe coep:kaHne

TeopeTndeckoe o0yyeHune

buooprannueckue coeannenus. llpuMeHeHre u OMoIOTUYeCKast
poiib yrieBomoB. OKHUCICHHE YTIEBOIOB — HCTOYHUK YHEPTHUH
KUBBIX oOpranm3mMoB. OOmacTd TPUMEHEHUS aMUHOKHUCIIOT.
[IpeBpamienust OeNKOB TUINM B OpraHW3Me. buoiiornyeckue
¢byukiuu  OenkoB. buonorumueckne GyHKIUM KUpOB. Poib
OPTraHMYECKOW XUMHH B pEIIEHHH MpoOJeM MHUIIEBON
0e30MmacHOCTH

Ponp  oprammveckoli <~ XMUMHUM B pemIeHUH  1podIeM
JHEPreTUYECKOH 0e30macHOCTH, B  PA3BUTHH  MEIUIIMHEI,

OK 01
OK 02
OK 04
OK 7

K 1.5




CO3JaHWM HOBBIX MAaTE€PHAJIOB, HOBBIX HCTOYHHKOB JHEPTHH
(anpTepHATUBHBIC HCTOYHHUKY YHEPTHH ). OTIaCHOCTH BO3JCHCTBUS
Ha KMBBIC OPraHM3Mbl OPraHUYECKUX BEHIECTB OTMCIBHBIX
KJIACCOB (YTJICBOJIOPOJIbI, CIIUPTHI, (DEHOJIBI, XJIOPOPraHUICCKUC
MIPOU3BOIHEIC, aTbJICTUABI U JIP.), CMBICI TIOKa3aTells MPEACTbHO
JIOITYCTUMOM KOHIICHTPAINH

CamocrosiTesibHasi padoTa

Pemenue 3amay Ha MIEHTU(OUKALMIO OPTaHUMYECKUX COEAWHEHHUN
OTICNBHBIX KJIAcCOB (Ha TpuUMepe AalbJeTHIOB, Kpaxmania,
YKCYCHOM KHCIIOTHI, OEITKOB | T.11.) C UCMIOJIB30BaHUEM UX (DU3UKO-
XMMHYECKHX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX DPEaKIIHH.
Henatypanus Oenka npu HarpeBaHuu. LIBeTHbIE peakuun OEIKOB.
Bo3HHKHOBEHHE aHAJIUTHYECKOTO CHTHAla C TOYKH 3pEHHS
XMMHYECKHX MPOLECCOB MPH MIPOTEKAHUU Ka4eCTBEHHOM peaKIliy,
MO3BOJIAIONIEH WACHTH()UINPOBATH PEATIOKEHHBIE OPraHUYCCKHE
BEIIECTBA

Pasznea 5.

Kuneruyeckue u TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH
MPOTEeKAHNs XUMHUYECKUX peaKknuii

CxopocTh
XUMHNUYECCKHUX
peaKLuii.
XUMHUYECKOE
paBHOBecHE

OcHOBHOE COACPKaHUC

TeopeaneCRoe oﬁyqelme

CKOpOCTh peakiyu, ee 3aBHCUMOCTh OT Pa3IM4YHBIX (aKTOPOB:
HPUPOJIBI PearupyronX BelecTB, KOHICHTPAIMH Pearupyrommx
BEILIECTB, TEMIIEPATYPhl U IUIOMAIN PEAKIUOHHOW IMOBEPXHOCTH.
TemnoBeie  d(Q¢deKTsl  XUMHUYECKHX  peaknuid. OJK30- U
SHJOTEPMHUYECKHE, PEAKIIHH.

OO0paTuMOCTh peakiuil. XMMUYECKOe PABHOBECHE H €T0 CMEILICHUE
MoJ| IeCTBUEM Pa3InYHBIX (AaKTOPOB (KOHIIEHTPAIMS PEearcHTOB
WIH TIPOAYKTOB PEaKklny, JaBlIeHUE, TEMIepaTypa) A CO3MaHus
ONTUMAJIBHBIX YCIOBUH MPOTEKaHUS XUMHYECKHUX MPOLECCOB.
ITpunnun Jle Ilarense

IIpakTuyeckue 3aHATHS

PemieHne mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUNM Ha aHAIU3
(akTOpOB, BIHUAIONIMX HAa HM3MEHCHHE CKOPOCTH XHUMHUYECKOM
peakiuu, B T.4. C MO3UIMHA DKOJOTHYECKH IEIecO00pa3sHOro
TIOBEJICHUS B OBITY M TPYAOBOM JAEATEIHLHOCTH B IIEIISAX COXPaHEHUS
CBOET0 30POBbs 51 OKpY>Karolen IIPUPOIHOU
cpenpl. KonTpoabHas padora 3 CKOpOCTh XUMHUECKHUX PEAKITHA U
XUMUYECKOE PABHOBECHE

CamocTrosiTenbHast padoTa

Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX 33a/laHUN HA MPUMEHEHUE
npuniuna Jle-IllaTense a1 HaX0XAEHUS HAITPABJIEHUS CMEIICHUS
paBHOBECHS XUMHUYECKOH PeaKIny 1 aHaIu3 (DaKTOPOB, BIHSFOIIAX
Ha CMENICHUE XMMUYECKOTO PaBHOBECHSI

OK 01
OK 02
OK 04
OK 7

Paznea 6.

PacrBopbI

TeMma 6.1.

OcHoBHOE CoAepKkaHue

TGOPGTH'ICCKOQ oﬁylle}me

OK 01
OK 02




ITonsarue o
pacTBopax

PactBopenne kak (U3MKO-XUMUYECKHI TIporiecc. PacTBOpBHL
Crioco0OBI IPUTOTOBIICHUS PacTBOPOB. PacTBopuMocTh. MaccoBas
JIOJISI PacTBOpPEeHHOro BeriecTBa. CMBICT TOKAa3aTels MpeieiabHO
JIOIYCTUMON KOHIICHTpPAIlMM M €ro HWCIOJh30BAaHHUE B OICHKE
IKOJIOTHYECKON O€30MacHOCTH.

OK 04
OK 7

IIpodeccnoHaAIbLHO-OPUEHTUPOBAHHOE COlEP;KAHUE
(conep:kaHNe NPUKJIATHOTO MOTYJIs1)

Pa3znen 7.

XuMus B ObITY H IPOU3BO/ICTBEHHOM /1eSITeIbHOCTH YeI0BeKa

OK 01

Xumus B ObITY U
MPOM3BOJICTBEHHOU
JEATeTbHOCTH
YeoBeKa

OcHoBHOe coepxkanue

OK 02
OK 04
OK 7

TeopeTuueckoe o0yueHue

K 1.1

Hogelimme AOCTHXKEHUS XUMHYECKOW HAYKM M XUMHUYECKOM
TexHoJoruu. Ponp xuMuum B 0o0ecneueHHH SKOJIOTHYECKOH,
SHEPreTHYECKOM M  THUINEeBOM  OE30MacHOCTH, Pa3BUTHH
MeaunuHbl. [IpaBmna moumcka W aHanM3a  XHMHUYECKOH
WHGOPMAIUHN W3 Pa3IMYHBIX WCTOYHHUKOB (Hay4yHas W y4eOHO-
Hay4Has JINTepaTypa, CpPeACTBa MaccOBOW HH(OpMAlUH, CETh
HnTepHeT)

IIpakTuyeckue 3aHATHS

[Touck U aHaMU3 KEHCOB O MPUMCHEHHH XUMHYECKUX BEIIECTB M
TEXHOJOTHH ¢  ydyeroM  Oyaymed  mpodeCCHOHAIbHON
JACATCIIbHOCTU 110 TEMAM: BakHeHIIMe CTPOUTCIIbHBIC MaTCpHUaAJIbI,
KOHCTPYKIIHOHHBIC ~MaTepHajbl, Kpack, CTEKIO, KepaMHKa,
Marepuagbl Ui SJICKTPOHUKH, HAHOMATEPHANbI, TCKCTHUJIbHBIC
BOJIOKHA, HWCTOYHHMKHU ISHEPrur, OPraHnM4e€CKue U MHHCpPAJIbHBLIC
yI0OpEHUSI, JIEKAPCTBEHHBIC BEIIECTBA, OBITOBAsT XHMHUSI.

CamocTrosiTennbHast padoTa

3amura: [IpeacraBnenne pe3yabTaToB PEIICHUS KEHCOB B Gopme
MMHU-JIOKJIAJIa C TIPEe3EHTalen

Koncynpranus

IIpoMe:kyTOUHAS aTTECTAIMS MO0 JUCHHUILIAHE (324€T ¢ OI[€HKOI)

2 cemecTp

Bcero

72

3. YcaoBus peajm3anum nNporpaMMbl 001eo0pa3oBaTeJIbHON JUCHUIIIMHBI «XUMUSD)

3.1. /s peajM3anuy NporpaMMsbl y4eOHOM JUCHHUIINHBI MIPEIYCMOTPEHBI CJeAYyI0IHe

CIICHHMAJIBHbIC IOMCIICHUSA

KabuHet XuMHH 1 OMOJIOTHH,
OCHAWeHHbLU 000PYO0BAHUEM:

cToJbl — 12 mT.,
CTyJIbsl — 24 WT.,

CTOJI U CTYJI Iipenojaasarens — | mr.,
MenoBas gocka — 1 miT.,

TeneBu3op — 1 mr.,
npuHTep — | mr.,
TpubyHa — 1 mr.,
mkag — 2 mwr.,




KOMIIBIOTEP C MOJKIIOUYEHUEM K ceTH «HTepHeT», IPOEeKTOp, HHTEPAKTUBHAS AOCKa— | IIT.,
nputep, ydeOHO-HarJIsIHbIE TTOCOOUS - B 3JICKTPOHHOM BHJIE.
OobopynoBanue j1a00paTOpuu XUMHUM:
XUMHYECKas 110Cy/a,
XMUMHUYECKHE PEAKTUBBI,
BBITSDKHOM IIKa() 111 XUMHUYECKOM MOCYyIbI - 2 IIT., aBToKJIaB HacToinbHbI DGM-200 - 2 mT.,
AKBa TUCTUJUIATOP SJAECKTPUYECKUM - 2 MIT.,
Becel CAS SW-10 - 2 mr.,
Becel CAS SW-5 - 2 .,
BECHI AJIEKTPOHHbIEC aHAIUTUYECKUE - | WIT.,
mukpockon Anbramu [IOJIAP 3 — 2 mit.,
mukpockon Ansramu BUO — 6 mit.,
Mukpockon Anbramu 136T - 1 mir.,
MUKpockorn ouonoruueckuit buonam U - 1 mr.,
MHUKPOTOM - 1 1IT.,
ra30KUAKOCTHBIN xpomarorpad «Mumuxpom 5-3» - 1 mr.,
MHUHH-IKCIpecc-1adopaTopus J/KOMILJIEKC 00CIIe0BaHUS XUMHUECKON 3arpsi3HEHHOCTH
okpyxatomiei cpenpl «I[Tuenka» - 1 wr.,
MUHH-3Kcnpecc-nadopaTopust «Iluenka-P» B KoHTelHepe-yKiIaake Tuna «keic» - 1 mr.,
Molika taboparopHasi — 2 mr.,
Ha0O0p AJIs OIpeesIeHHs AIEKTPOIIPOBOIHOCTH PACTBOPOB — 3 IIT.,
Ha0Op CTEKJITHHOW TOCYIbI AJIs TaOOpaTopHBIX neneld — 10 mT.,
npuOOp IS H3MEPEHHUST KHUCIIOTHOCTH BBOIHBIX pacTBopoB (PH-metp, hp-150 M) — 10 1.,
TEPMOCTAT CyXOBO3yLIHBINA — | 1mIT.,
ueHtpudyra naboparopnas — 1 mr.,
mudpoBast oKyJsipHas kamepa 3 Miuke — | mr., mkad CymmiIbHO-CTepHIN3aMOHHbIN — | mT.,
ANIeKTpUUYECKU mpubop it cymku nocy sl [13-2010 — 1 .,
aneKTpuyeckuit npubop memanka maruutHas MM-135 Tarnep (o 10 11.) - 1 mr.,
MEH3YpKH — SIIT.,
MUINETKU-KaNeIbHUIIBI — 8 HIT.,
TEPMOMETPHI — 8 IIT.,
MHUKPOCKOII — 3 HIT.,
Jynsl — 5 WT.,
IpeIMETHbIE U TTOKPOBHBIE cTekiIa — 10 IIT., MIIaHIIETHI IS KalelbHbIX peakuui — 4 mrT.,
¢uibTpoBasibHas Oymara — 30 .,
IPOMBIBAJIKH — 9 1IT.,
CTEKJIIHHBIE POOUpKH — 14 mmiT.,
pe3uHoBbIe poOku — 10 mT.,
¢doHapuku — 5 mr.,
HabOp peakTUBOB — 6 IIT.,
CTEKJISIHHBIE NTAJIOUKH — 15 mT.,
HITaTUBBI 1715 podupok — 20 mirt.,
MEpHbI€ HMJIUHJPBI — 12 T,
BOPOHKH CTEKJISIHHBIE — 10 mIT.,
BOPOHKH AenuTenbHble munuaapudeckue (50-100 mi) — 10 mir.,
CTYIIKHU C IECTUKOM — & IIT.,
dapdopossie yamku — 10 mr.,
¢bunbTpel OyMaXkHbIE — 25 MIT.,
Bata — 10 mr.,



Mapist — 10 mr.,

YacoBBIE€ CTEKJIa — 7 IIT.,

ANEKTPOIUIUTKH — 9 WIT.,

nabopaTopHbIE ITATUBKI — 9 1IT.,

CIUPTOBBIE FOPEJIKH — 8§ MIT.,

cruuk, - 10 mr.,

pUOOP IS MOTYUYEHHUs Ta30B (WK MpoOHupKa ¢ ra300TBOAHON TPYOKOI) — 2 IIT.,
nepxxarenu s mpooupok — 10 .,

CKJISTHKU JUIS XpaHEHUsl peakTUBoOB — 18 miT.,

paszaTo4Hble JOTKH — 15 mT.,

xumuueckue crakansl (50, 100 u 200 mur) - 6 1T,

HImnaTeny - 9 mr.,

MMUHIETH — & IIT.,

TUTEILHBIC UL — § IIT.,

CEKyH/IOMEpHI (TaliMepbl) — 8 MIT.,

mepHbIe ipoOupku (Ha 10-20 M) — 12 .,

MepHbIe KoJ0bI (25, 50, 100 1 200 mur) — 12 .,

BOJISTHASI OaHs (MM TepMOCTaT) — 2 IIT.,

CTEKJITHHBIC najlouku — 10 mT.,

KoHHMYeckue Koyobl ajist TutpoBanus (50 u 100 mu) — 10 .,

WHAUKATOPHBIC TIOJIOCKH [ onpenenenust pH u crangapTHas MHAUKATOpHAS 1IKaia — 6 mT.,
YHUBEPCATBHBIA WHIANKATOP - 4 IIT.,

nuretkd Ha 1, 10, 50 M1 (umu go3atopet Ha 1, 5 1 10 i) — 10 mT.,

OOpeTKH ISl TUTPOBaHHUA, - 6 1IT.,

MenuiuHckue mmnpuibl Ha 100—150 mi — 16 .,

nab0opaTOpHBIC W/WIN aHATMTUYECKUE BECHI — 4 MIT.,

CYIIWIbHBIN MKad — 2 mT

Jluyensuonnoe npoecpammnoe obecnevenue:

- Microsoft Windows (JIutiersust Ne 60290784), 6eccpounas

- Microsoft Office (JIuuensus Ne 60127446), 6eccpounas

- ABBY Fine Reader (murensus Ne FCRP-1100-1002-3937), 6eccpounas

- Calculate Linux (Baecén B EPPII ITpukazom Munkomcssizu Ne665 ot 30.11.2018-2020),
OeccpouHas

- Google G Suite for Education (IC: 0111p5u8), Geccpounas

- Kaspersky Endpoint Security (JTutiensus Ne 1CE2-230131-040105-990-2679), ¢ 31.01.2023 o
03.03.2025 .

3.2. UupopmanmoHHoe o0ecnedeHre peajn3anuu NpPOorpaMmbl
3.2.1. OcHOBHBIE MeYATHBIE W YIEKTPOHHbIE M3TAHUSA

1. Xumusi: y9eOHUK 7151 cpeqHero npodeccuonansHoro oopazosanus / 10. A. Jlebenes, I'. H.
®daneeB, A. M. Tl'ony6es, B. H. IllanoBan; mox odmeit pemakmueit I'. H. ®aneeBa. — 2-¢ m3j.,
nepepad. u gon. — MockBa: U3marensctBo Opaiit, 2023. — 431 c. — (IIpodeccnonanpHoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Texkct: snextponHbIi // OOpa3oBarenbHas
matdopma FOpaiT [caiit]

2. Xumus. 3aauHuK: yaeOHoe mocodue ams cpenero npodeccruoHanbHoro oopasosanus / FO.

A. Jlebenes [u ap.]; mox obmieit penakmueit ['. H. ®aneeBa. — Mocksa: M3gatenscTBo FOpaiit, 2023.
— 236 c. — (IIpodeccuonanbuoe obpazosanue). — ISBN 978-5-9916-7786-8. — Tekcr:



anexkTpoHHbIN // OOpa3zoBarenbHas matdopma FOpait [caidr].

3. AndunorenoBa, 1. B. Xumus: y4eOHUK U MPAKTHKYM JUIsI CPEAHETO MPO(ECCHOHATBHOTO
obpazoBanus / 1. B. Aadunorenona, A. B. badkog, B. A. [TonkoB. — 2-e u3a., ucnp. U J0IM. —
Mocksa: U3narensctBo HOpaiit, 2023. — 291 ¢. — (IIpodeccuonansnoe obpazoBanue). — ISBN
978-5-534-11719-6. — Tekct: anmekTpoHHbIH // O0pa3oBatenbHas argopma FOpaiit [caiiT].

3.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH
4. Hukonbsckuii, A.Bb. Xumusa: yd4eOHMK M MPAKTUKYM JUIsI CpeIHero mnpodecCHOHaIbHOTO
obpaszoBanusi / A. b. Hukonbckmii, A.B. CyBopoB. — 2-¢ wu3z., mepepad. m gom. — Mockaa:
NznarensctBo IOpaiit, 2023. — 507 ¢. — (Ilpodeccronansuoe obpazoBanue). — ISBN 978-5-534-
01209-5. — Tekcr: anexTpoHHbIN // OOpazoBarenbHas miaTdopma FOpaiir [caiir].

5. Tynukun, E. 1. Xumus. B 2 4. Hacte 1. O0mast u HeopraHudeckasi XUMHs: Y4eOHUK [T CPETHETr0
npodeccuonanbHoro obpasosanusi/ E. W. Tynukun. — 2-e wu3a., ucnp. u jgom. — Mocksa:
WznatensctBo KOpaiit, 2023. — 385 c. — (IIpodeccuonansuoe o6pazopanue). — ISBN 978-5-534-
02748-8. — Tekcrt: anexTpoHHbIN // ObpazoBarenbHas mnatdopma FOpaiir [caiir].

6. Tymukun, E. 1. Xumusa. B 2 4. Yacte 2. Opranuveckass XuMus : Y4eOHUK MJisi CPEIHEro
npodeccuonansHoro obpazopanus / E.U. Tynukun. — 2-e u3a., ucnop. U gom. — Mocksa :
WznatenbcrBo HOpaiit, 2023. — 197 ¢. — (IIpodeccnonansnoe oopazoBanue). — ISBN 978-5-534-
02749-5. — Tekcr : anekrponHbIi // OOpa3zoBatenbHas miargopma FOpaiir [caiit].

7. Pocun, M. B. Xumust. YueOHUK ¥ 33a4HUK : I CPEIHETO MPodeCcCHOHATIBLHOr0 00pa3oBanus /
W. B. Pocun, JI. JI. Tomuna, C. H. ConoseB. — Mockga : U3natensctBo FOpaiit, 2023. — 420 ¢. —
(ITpodeccuonanvuoe obpazoBanme). — ISBN 978-5-9916-6011-2. — Tekcer : 30eKTpOHHBIN //
O6pazoBarenbHas mnatdopma FOpaiit [caifr].

4. KOHTpOJb M OLlEHKA Pe3yJIbTATOB OCBOCHHS Y4eOHOM IMCHUTIIMHBI

Kon U
HAUMEHO
BaHHe
¢dopmup [(Moayas/Pa3znen/Tema Pe3yabTar 00yuenuss |TuUnbl OLIEeHOYHBLIX MEPONIPUSITHIA
yeMBbIX
KoMIieTe
HUMH

OcHoBHOe corep:kaHHne

DopMyJIHPOBATH
0a30BbLI¢ IOHATHA M
3aKOHBI XHMHH

Paznen 1. OCHOBBI
CTPOEHHs BellecTBA




Kon "

HAUMEHO
BaHUe
Ne ¢opmup |(Monayas/Paznen/Tema Pe3yabTar o0yuyenuss | THNbI OLIEHOYHBIX MePONPUATHI
yeMbIX
KoOMIIeTe
HIU
1.1 OK 02 Crpoenue atoMoB|CoctaBnaTe xumuueckue|l. Tect «CTpoeHne aToMOB XMMHUYECKUX
XUMHUYECKUX DJIEMEHTOB ¥ |(QOPMYJIbl COCTUHCHUN B|3JICMEHTOB M TPHUPOJA XUMHUYCCKOH
pupoa XIMHYECKOH | COOTBETCTBUHU CO|CBSI3U».
CBSI3H CTENICHPI0  OKHWCIICHUS
XHUMHUECKHX 2JIeMEHTOB, 2. 3amaun Ha COCTABJICHHE XI/IMI/I‘leCKI/I)f
HCXOMS W3 BAJCHTHOCTH (dopMysT  IBYXaTOMHBIX  COCIUHCHHIA
" (oxcumoB, cynmb(OUIOB, THAPHU/IOB H T.IL.).
SJIEKTPOOTPULATEIBHOCT |3, 3ananus Ha HCNOJIb30BAaHUE
H XMMHMYECKOM CHUMBOJIMKM W Ha3BaHUU
COETMHEHHH o HOMEHKIIAType
MEXIYHAPOJHOTO CO03a TEOPETHIECKOMH
U TPUKIATHOW XUMHH W TPUBHAIBHBIX
Ha3BaHWU I COCTABIICHUS XUMHYECKHUX
dopMyJ 1  IBYXaTOMHBIX  COCIUHCHHIA
(okcumoB, CyJIbOUIOB, TUAPUIOB U T.I1.) H
JIPYTUX HEOPTaHUYECKUX COCAMHCHHIMA
OTJETHHBIX KJIACCOB
1.2 OK 02 [lepuognueckuit 3akoH u|XapakTepu3oBaTh 1. Tect «Merannnueckue /
OK 04 tabmuna [I.M. MeHaeneeBa | XMMUYSCKUE IIEMCHTEI B|HEMETAITHYECKHE CBOMCTBA,

COOTBETCTBHH €  HX
MTOJIO’KEHUEM B
MIEPUOANYECKON CUCTEME
XUMUYECKUX DJIEMEHTOB
J.N. Menneneesa

3JIEKTPOOTPHUIIATENIEHOCTh M CPOJACTBO K
JJIEKTPOHY XHMHYECKHUX OJJIEMEHTOB B
COOTBETCTBHE C WX  DJIEKTPOHHBIM
CTPOCHUEM u MTOJIOKEHUEM B
MEPUOTUICCKON CHCTEME XHMHYECKHX
anemenToB JI.M1. MenpaeneeBay.

2. IIpakTrueckue 3a7aHus Ha
YCTaHOBJICHHE CBS3M MEXIY CTPOCHUEM
aTOMOB  XHMHYECKHX DJJIEMCHTOB U
MIEPUOANYECKAM HU3MEHEHHEM CBOICTB
XUMHUYECKUX JIEMEHTOB U UX COCIMHEHUM

B COOTBECTCTBUHU C TTOJIOKCHUEM
IIepuonnueckoii cucreme.

3. IIpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUUECKUE 3aJJaHHS Ha
XapaKTepHu3aIuio XUMHYECKHX
3JIEMEHTOB: «Merannudeckue /
HEMETAJIIMYECKUE CBOICTBA,

QJICKTPOOTPHULIATCIILHOCT U CPOACTBO K
OJICKTPOHY XHWMHUUYCCKUX DBJIEMCHTOB B

COOTBETCTBUEC C nx OJICKTPOHHBIM




Kon "

HaNMEHO
BaHHe
Ne ¢opmup |(Monayas/Paznen/Tema Pe3yabTar o0yuyenuss | THNbI OLIEHOYHBIX MePONPUATHI
yeMbIX
KOMIeTe
HIUH
CTpOEHHEM u MOJI0KEHUEM B
MEPUOJTUYECKON CHUCTEME XHMHYECKHX
anemenToB JI.M. MenneneeBa»
2 XapakTtepu3oBartb Kontpoannas padora
Paznen 2. Xumuueckue
THIIbI XHMH4YECKHX | «CTpoeHUe BellecTBA U XHMHUYECKHE
peaxuuu peakuui peaKuuu»
2.1 OK 02 Turet xumuueckux | CoCTaBIsITh peakuuu|l. 3agaun Ha COCTaBICHUE YpPABHEHUI
OK 07 peakiuit COCIUHEHMUS, peaKiuii:
pasnoxxeHus, oOMeHa,|— COeIMHEHHUs], 3aMELICHHUs, PA3JIOKEHNU,
3aMelIeHMS, obmena;
OKHUCJIUTENBHO- — OKHCIIUTENBHO-
BOCCTAHOBUTCIIbHBIC BOCCTaHOBHUTCIIbHBIX pCaKHI/Iﬁ C
peaxuun UCIOJIb30BaHUEM METOJa 3JIEKTPOHHOTO
OamaHca.
2. 3agauM Ha pacyeT Macchl BELECTBA WIH
00BEMa
rasoB 10 W3BECTHOMY  KOJHYECTBY
BEIIECTBA, Macce WiIH 00BEMY OJTHOTO M3
YYaCTBYIOIIUX B pEakUUH BELIECTB;
pacuértnl
Macchl (00bEMa, KOJMYECTBAa BEIECTBA)
MPOAYKTOB PEAaKUUH, €CIH OIHO U3
BEILIECTB UMEET IPUMECH
2.2 OK 02 ONeKTpOoNUTHIECKAS CocraBnate ypaBHeHus | 1. 3anaHus Ha COCTaBJICHHE
Jucconuanusa “u WOHHBIN [ XUMHYECKHUX pCaKkioru | MOJICKYJIAPHBIX W HWOHHBIX peaKHI/Iﬁ C
oOMeH HOHHOTO  OOMEHa  C|ydJaCTHEeM KHCIIOT, OCHOBaHUH M COJCH,
y4dyacTueM YCTAHOBJICHUE U3MCHCHHUA KHUCIIOTHOCTHU
HEOPTraHMYECKUX cpeabl
BEILIECTB
2. Jlabopatopunas  pabora  "Tums
XUMHYECKUX peaKiuii”
3 Paznen 3. Ctpoenme u|UccaenoBatrs crpoenue|KonTpoanHas padora

CBOJICTBA
HEOPraHNYeCKUux
BellecTB

" CBOHCTBa
HEOPraHU4eCKHUX
BelIeCTB

«CBoiicTBa HEOPraHUYECCKUX BCIIECCTB»




Kon "

HAUMEHO
BaHUe
Ne ¢opmup |(Monayas/Paznen/Tema Pe3yabTar o0yuyenuss | THNbI OLIEHOYHBIX MePONPUATHI
yeMBIX
KoOMIIeTe
HIU
3.1 OK 02 Knaccuduxanms, Knaccupuumposatsb 1. Tecr «HomeHnknarypa u Ha3BaHHE
HOMEHKJIaTypa U CTPOEHHE|HEOpraHUYECKUE HEOPraHUYECKUX BEHIECTB MCXOJS U3 UX
HEOpPraHWYECKUX BEIIECTB |BEIIECTBA B|XUMHYECKOH (HOPMYIIBI WM COCTAaBIICHUE
COOTBETCTBHHM C  HX|XHMHYeCKOW (opMmymbl wucxoms U3
CTpOEHHEM Ha3BaHMS BEIIECTBA MO MEXIYHApOITHOM
WM TPUBHAIFHOW HOMEHKIIATYPE».
2. 3amaym Ha pacyeT MAacCOBOM JIOJIH
(Maccer) XUMHYECKOTO 3JIEMEHTA
(coenuHeHus) B MOJIEKyJIe (CMECH).
3. [IpaxTuueckue 3a/laHus o
KJIaCCU(pUKAIIH, HOMEHKJIAType u
XUMHYECKUM (PopMyTaM HEOPTaHUIECKHUX
BEIIECTB Pa3IMIHBIX KJIACCOB.
4. [Ipaktuueckue 3a1aHUs Ha
ompeieliCHHe XUMUYECKOM aKTUBHOCTHU
BEIIIECTB B 3aBUCHUMOCTHU BHJIA
XUMHYECKON CBSI3U 5 TUIIA
KPUCTaJUINYECKOHN PEILETKH
3.2 OK 02 OUBUKO-XUMUIECKHE YcranaBnMBaTh 1. Tecr «OcCOOEHHOCTH XUMHYECKUX
CBOMCTBAa HEOPraHUYECKHUX |3aBUCUMOCTh  (DM3HMKO-|CBOWCTB OKCHJOB, KHCIIOT, OCHOBaHH,
OK 04 BEIIECTB XUMHYECKHX  CBOMCTB|aM(OTEPHBIX TUAPOKCHUIOB U COJICHY.
HEOPTaHUYECKUX

BEIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJ, a
TaKxe THMA
KPUCTAJUIMYECKON
pemeTku

2. 3agaHug Ha COCTaBJEHHWE ypaBHEHUI
XUMHNYECCKHX peaKHI/Iﬁ Cc y4yaCTuEM
NPOCTBIX W CIOXKHBIX HEOPraHUYECKHX
BEILIECTB: OKCH/IOB METAJNIOB, HEMETAJLIOB

u aM(pOTEpHBIX 3JIEMEHTOB;
HEOPTaHWYECKUX KHCIIOT, OCHOBaHHHA U
amM(pOTEePHBIX THAPOKCHIIOB,
HEOPraHUYECKUX coJel,
XapaKTepU3yIIIMX WX CBOWCTBA U

CIIOCOOBI TTOTY4EHHSI.

3. IIpakTHKO-OpHEHTUPOBAHHBIE
TEOPETHUYECKHE 3aJaHUs HAa CBOMCTBA U
NIOJIyYEHUE HEOPTAHUUYECKUX BELIECTB




Kon "

HaNMEHO
BaHHe
Ne ¢opmup |(Monayas/Paznen/Tema Pe3yabTar o0yuyenuss | THNbI OLIEHOYHBIX MePONPUATHI
yeMbIX
KOMIeTe
HIUH
3.3 | OKO02 Unentnduxanus HccnenoBath 1. IIpakTHKO-OpUEHTUPOBAHHBIC 3aTaHUS
HEOPraHMYECKHX BELIECTB |KaYeCTBCHHBIE PEAKILIWH |0 COCTABICHUIO XMMHUYECKUX PEakLuil ¢
OK 04 HEOPraHU4eCKUX y4aCcTHEM HEOPIaHMYECKHX  BEILECTB,
OK 06 BEILIECTB HCIONB3YEMbIX IJIS1 X UICHTU(PHUKALNY.
2.JlabopatopHas pabora:
“Unentudukanus HEOPTraHUYECKUX
BEIIECTB”
4 HccnenoBars ctpoenue|Konrpoannas padora
Pasnen 4. CrtpoeHue mu .
. U CBOMCTBA
CBOMCTBA OPraHMYEeCKHX «CTpoeHue U CBOWCTBAa OPraHUYECKHX
- OPraHUYecKHX BelIeCTEY
BelIECTB
4.1 OK 02 Knaccuduxkanus, crpoenue|Kinaccuduimpoparsb 1. 3aganus Ha COCTaBICHUE Ha3BaHMMA
u HOMEHKJIaTypa|OpraHn4ecKrue BeIecTBa|OPraHMueCKIX COeTMHEHHI no
OpPTaHMYECKHUX BEIIECTB (B COOTBETCTBHM C WX |TPUBHAIBHOW WM  MEXKIyHapOJHOU
CTpOCHUEM CHCTEMAaTHYEeCKON HOMEHKIIAType.
2. 3amaHus Ha COCTaBJIEHHE TOJHBIX H
COKpAIllEeHHBIX  CTPYKTYpHBIX  (opmyn
OpPTaHWUYECKUX  BEIIECTB  OT/AEIBHBIX
KJIACCOB.
3. 3amaun Ha ONpeaeNeHne MPOCTenIei
(GbopMyJBI  OpPraHMYecKOd  MOJIEKYJIHI,
HCXO0JIs U3 3JIEMEHTHOro cocTasa (B %)
4.2 OK 02 CBolicTBa  OpraHWYeCKHUX|Y CTaHABIMBATh 1. 3amaHus Ha COCTaBJICHWE YpaBHEHHU
COCAMHEHUH 3aBHCUMOCTh  (DU3UKO-|XUMHUYECKMX peakuuid C  ydacTueMm
OK 04 XUMHAYECKUX  CBOMCTB|OpPraHMYECKHX BEIECTB HA OCHOBAHHMHU HX

OpTraHHUYCCKUX BCIICCTB
OT CTPOCHU MOJICKYJI

COCTaBa U CTPOCHUH.

2. 3agaHMd Ha COCTaBJIEHHWE YypaBHEHUI
XUMHUYECKHX PEAKINH, HIUTFOCTPUPYIOIINX

XMMHMYECKHE  CBOMCTBA C  y4YETOM
MEXaHNU3MOB MPOTEKaAHUs JTAaHHBIX
peaxuuii u T€HETHYECKON CBS3U

OPraHMYCCKUX BEHICCTB PA3HBIX KJIACCOB.

3. PacuerHple 3amauM MO YpaBHEHHSIM
peakuMii ¢ y4acTHEM OpPraHUYECKUX
BEIIIECTB.




Kon "

HaNMEHO
BaHHe
Ne ¢opmup |(Monayas/Paznen/Tema Pe3yabTar o0yuyenuss | THNbI OLIEHOYHBIX MePONPUATHI
yeMbIX
KOMIeTe
HIUH
4. JlabopatopHas pabota “IlpeBparenus
OpPTraHUYECKUX BEIeCTB PU HarpeBaHUU"
4.3 OK 02 Unentnduxanms HUccnenoBats 1.IIpakTHKO-OpHEHTHUPOBAHHBIE 33 aHWS
OK 04 OpPTaHUYECKHUX BEIIECTB, X [KAUECTBCHHBIE PEAKIUH |10 COCTABICHUIO XUMHUECKHX PEaKIHid ¢
3HA4YeHUE W TMPUMCHEHHE B|OPTaHUYECKUX y4acTHEM OpPraHWYECKUX BEIIECTB, B T.U.
OBITOBOM W |COeIMHEHUH OTIENBHBIX |ICIOIB3YEMBIX ISl MX UACHTH(HUKAINU B
MPOM3BOJICTBEHHON KJIacCOB OBITY ¥ IPOMBILIUICHHOCTH.
JESITeNbHOCTH YeI0BEKa
2.JIaboparopHas pabora:
“Unentudukanys OpraHUYEeCKUX
COEIMHEHHUN OTJENIbHBIX KIacCOB™
5 XapakTepu3oBaTh
Paspeu 5. Kuneruyeckue P P
BJIMSIHME Pa3JIUYHBIX
U TEPMOJAMHAMMYECKHE
¢akTopoB Ha
3aKOHOMEPHOCTH
paBHOBeCHE U
NPOTeKAHUSA
. CKOPOCTh XUMHYECKHX
XMMHYECKHX peaKuii .
peakuui
5 OK 02 Ckopoctb XUMHUYECKHUX | XapaKTepU30BaTh [IpakTHKO-OpHEHTHUPOBAHHBIE
OK 04 peaxuui. XUMHUYECKOE |BIMSHIE KOHIEHTPALMH|TEOPETUYECKUE 3aJaHusi Ha  aHaJu3
paBHOBECHE pearupyomux BeUIecTB|(akTOpoB, BIUSIOIINX HA HW3MEHEHHUE
W TeMmMIeparypbl  Ha|CKOpOCTH XUMUYECKOH peaKiuu.
CKOpOCTh  XuMHUecKHX |[[pakTHKO-OpHEeHTHPOBAHHbIEC 3aJlaHUs Ha
peaxkuuit npuMeneHue npunnuna Jle-llarense mig
HAXOK/IGHUSI HAIpPaBJICHUS CMEIICHUS
XapakTepu3oBaTh o
paBHOBeCHS XHUMHYECKOH peakuuu u
BIIHSIHUE U3MEHEHUS
aHamu3  (GaxKTOpOB,  BIMSIOIINX  HA
KOHIICHTPAIH BEIECTB,
CMEILEHHE XUMHYECKOTO PAaBHOBECHS
peaknud  cpeasl WU
TeMIIepaTypsl Ha
CMEICHHE XUMHYECKOTO
paBHOBECHs
6 HccaenoBath

Pasneu 6. PacTtBopnl

HCTHHHbIEC PAaCTBOPLI C




Kon "

HAUMEHO
BaHUe
Ne ¢opmup |(Monayas/Paznen/Tema Pe3yabTar o0yuyenuss | THNbI OLIEHOYHBIX MePONPUATHI
yeMBIX
KoOMIIeTe
HIUH
3aJJaHHBIMH
XapaKTepUCTHKAMHA
6.1 OK 04 [TonsTue o pactBopax Paznuuate ructuHHbIE | 1. 3a1aun Ha MPUTOTOBICHUE PACTBOPOB.
pacTBOPHI 2. [IpakTHKO-OpUEHTHPOBAHHBIE
OK 06 pacueTHBIe 3aJaHWs Ha JCIIEPCHBIE
CHUCTEMBI, HCIIONIb3yeMble B OBITOBON H
MIPOM3BOJICTBEHHOMN JIeSITEIbHOCTH
YyeJioBeKa
6.2 OK 04 Uccnenopanne  cBoiict|MccienoBare  Qusuko-|[IpakTruueckoe 3aianue
pacTBOpOB XUMHUYECKHUE  CBOWCTBA
OK 07 “IIpuroroBiieHue pacTBOPOB™
WCTHUHHBIX PAaCTBOPOB
1 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE CO/leP:KAHUe (COAep:KaHNe NPUKJIATHOT0 MOTYJIs)
7 Pazpen 7. OueHuBaThH 3ammTa Keiica (¢ yderoMm OyaylIel
NoCJIeACTBUSI OBbITOBO |IIPO(hecCHOHAIBLHOM 1eATeJIbHOCTH)
XumMugs B ObITY H .
. U NPOU3BOJCTBEHHOI
NMPOU3BOJACTBEHHOM TS O
AeATENLHOCTH He0BeKa | o0 oboo o nosmumil
3KO0JIOTMYECKOU
0e3omacHoOCTH
OK 02 Xumust B Obity  u|OnenuBath nocnenacTsus|Keiic (c YUYETOM Oynymieit
MIPOU3BOICTBEHHOM OBITOBOM U |npodeccoHaNbHON NIeATETTLHOCTH).
OK 04 JEeSATELHOCTH YeJI0BeKa  |[IPOU3BOJICTBEHHOM Bo3MokHBIE TEMBI KEWCOB:
OK 07 JIeATENIbHOCTA 4enoBeka|l. XpaHeHne peakTHBOB.
c no3uuuii|2. byaymue wmaTtepuansl JUisl  aBUa-,

YKOJIOTUUECKON
0€e30I1aCHOCTH

MAIIMHO- U IPUOOPOCTPOCHHSI.

3. HoBeie Mmarepuanbl A1 COJIHEYHBIX
OaTapeii.

4. PabGora B cocTaBe KOMHCCHU TIO
WHBEHTapHU3aLuu 00opymoBaHUs u
PEaKTUBOB B MECTaX WX XpaHEHUS,




5. TunoBble KOHTPOJIbHBbIE 32IaHUS] UJIH HHbIE YUeOHO-METOINYEeCKHE MAaTePUAJIb,
Heo0X0AuMbIe VIl OLleHMBAHUS CTeleHn c()OPMHPOBAHHOCTH KOMIIETEHIIHII B Mpoiecce
OCBOEHUS Y4eOHOM TN CHUIIHHBI

5.1. 3apaHus K NpakTHYEeCKUM padoTram
OK 1,0K 02; OK 04; OK 07; IIK 1.1

1. 1715t XUMHUYECKOro 3J€MEHTa KaJIbIMsl U3BECTHO BOCEMb M30TOIOB, U3 HUX B IPUPOJIE BCTPEUACTCS
mecThb. bonble Bcero B mpupo/ie n30torna Kanbius ¢ macco 40 — 96, 941%, 3arem uner uzoron 44Ca
— 2, 086%, Ha Tperbe MecTe Kanmbiui — 42 — 0,647%. Jlanee mo Mepe yMEHBIICHUS COJEPKAHUS B
MPUPOJIe U30TOMBI KANbLIMS pacloyiaraloTcsl B cienyomei nocienoatensHoct: 48Ca (0,187%),
43Ca (0,135%) u 46Ca (0,004%). [1Ba nuzorona kanbuus —45Ca u 47Ca — B npupoie He BCTpeyaroTcs,
Tak Kak HeyctonuuBbl. Eciu B3sTh 1T kanbius — 45, To yepes 163,8 aus ero ocraercs tonbko 0,5r
(roBopsT, uyTo mepuoj monypacnana T1/2 = 163,8 nus). s BTOporo paauoakTUBHOTO H30TOIA
KaJIbLUs IIEpUo/1 olypacnajaa cocrasiser 4,536 vaca.

Bonpocsr:

1) ChopmynupyiiTe onpeneneHus MOHATHH «U30TOID), «IIEPUOJI MOTypaciagay;

2) OObsicHUTE TPUYUHY CYIIECTBOBAHUS H30TOIIOB;

3) U300pa3ure cocra, CXeMy CTPOEHHUS U AJIEKTPOHHYIO (hopMyty n30TonoB Kanbuus 40 u 44;

4) PackpoiiTe 0COOEHHOCTH CTPOECHHS aTOMa KalbLIHsI U HOHA KaJIbIUS;

5) lpemnoxute Ki1acCU(PUKAIMIO H30TOTIOB KAJIBIIUS;

6) PaccuuTaiiTe OTHOCHTENBHYIO aTOMHYIO MAacCy XHMHUYECKOTO AJIEMEHTAa KallbllUs U CPaBHUTE
MOJIYYEHHYIO BETUYMHY C YKa3aHHOW B MEPUOIUYECKOM TabmuIe.

2. MaccoBas 1oy 6enka B OpraHu3Me 4ejoBeka coctaBisieT 17% oT Macchl ero Tena. MaccoBasi 1071
azoTa B Oenke cocraBisieT 16%. Haliqute Maccy a3ora B opranu3me desnoBeka ¢ maccoid 80 Kr.

3. Ckoipko T Msca JOJDKEH COAEpkaThb CYTOYHBIA paIlMOH 4YeNOBEKa, eCIM CyTO4YHas HOpMa
noTpebneHus o6enka cocrasnsger 100 T, a cogepkanue 6enka B Msace paBHO 17%.

4. MaccoBas o1s kocteit yenoBeka coctanisieT 20% oT oOmiei macerl opranu3ma. Ha gomto pocdara
KaJIBIIMSI, BXOJISIIErO B COCTaB KOCTeH, mpuxoautcs Takxke 20% ot macchl KocTed. CKOJIBKO KI
docdara kanpius conepkut yenoek Maccoit 70 kr? Ckonbko Kr ¢ocdopa coaepKUTCs B HEM?

5. B opranusme yenoBeka B CPEAHEM COJEPXKUTCS S5 1 KPOBH, INIOTHOCTh KOTOpO# coctasiser 1,05
r/min. CKONBKO T jKele3a COAEPKHUTCS B KPOBU YENOBEKa, €CITM MaccoBas JOJs TeMOTJIOOMHA
coctaBisieT 12%, a MaccoBast 10JIs JKeJie3a B reMorjioonHe cocrasisieT 5%?

5.2. Bonpocsl AJis1 yCTHOTO ONpoca
OK 02; OK 04; OK 06; OK 10;

1. Bo MHoOrue CoBpeMEHHbIE CTHpAJIbHbIE MOPOIIKHU TO0OaBIAIOT 0€3BOAHBIN CyabdaT HATpUs I
COXPAaHEHHs CBIyYECTH. 3a CYET KAKOro Ipoliecca 3Ta COJb IPENOTBPALIAcT CIIEKHUBAEMOCTh
ITOPOIIKOB?

2. MHOruM M3BECTEH CIOCO0 JIeUeHUsI HACMOpPKa WIIM PaIMKyJIMTa C IOMOIIBIO TIOBAPEHHON COJIH.
Ee HarpeBatoT Ha CKOBOpPOJI€ WJIM B TyXOBKE, HACHINAIOT B MEUIOYEK U3 IUIOTHOW TKaHM, a MEUIOYEK
NPUKIAAbIBAIOT K OOJBHOMY MECTYy Ha HECKOJIbKO yacoB. Kakue cBoiicTBa moBapeHHOW cONU
WCIIOJIb30BaHbl B 3TOM perente? KcraTu, BMECTO COJIM MOKHO HCIOJb30BaTh M YHUCTBIA TECOK,
KOTOPBIi, KaK U3BECTHO, COCTOUT NMpeuMyIecTBeHHO 13 SiO2.

3. UroObl ceMeHa CEeTbCKOXO3SMCTBEHHBIX KYJIBTYP XOPOIIO COXPAHSIINCH, OHH JIOJKHBI MMETh
BJIAKHOCTH He Oosee 15%. BeicymnTh ceMeHa He Bcerja npocTo, Tak Kak HarpeBaHue MPUBOJUT K
norepe BcxoxecTH. [[oaTOMy Hepenko MPUMEHSIIOT XMMHUYECKYIO0 CYIIKY: CMELIMBAIOT CEMEHa C
0e3BOJHBIM CyJb(paToM HaTpHs. DTa COJIb JETKO o0pa3yeT OYeHb MPOYHBIN KPHCTAIJIOTHIpAT



Na2SO410H20, mosTomy npu CMEUTMBAHHUH €€ C BIAKHBIMH CEMEHAMHU OHA OTHUMAET OT HUX BOIY U
CBS3BIBACT €€ B KpHUCTAUIOTHApaT. PaccuuraiiTe, CKOIBKO HYXHO Ccylbdara HaTpus s
BbICylmIMBaHuA 10 Kr ceMsiH, UMEIOIIUX BIAXHOCTb 25%, 10 KOHIAUIIMOHHOU BiaxHOCTH 15%

4. OyHrUIUAHBIMU U OaKTEpULIMIHBIMU CBOMCTBaMM O0JIaIal0T BOJHBIE PACTBOPHI XOPOILO
n3BecTHhIX cojiel Hatpus: NaCOsz m NapHPOs. JlelicTBYIOIIMM BEIIECTBOM AITHX IECTUIIUIOB
SIBIIIIOTCSL MOHBI HATPHS, MPUCYTCTBYIONIME B WX BOAHBIX pactBopax. Kakywo comb - NaxCOs,
Na>COz310 H20 nnu NaaHPO4 — nennecooOpasHee UCIoyib30BaTh ISl 3TUX IIeJIeH, €CJTU KX CTOUMOCTh
IPUMEPHO OJAMHAKOBA?

5. JlocTymHBII ¥ MaJIOTOKCHYHBIN TIpenapar AJit 00pbObl ¢ MyYHHCTON pocoit KpphkoBHUKA — 0,5%-
HbI BOJHBIM pacTBOp KaJbLIMHUPOBAHHOM COIbI, B KOTOpBIM /100aBisA0T MbLIO. Eciu He
KaJIbIIMHUPOBAHHOMN COJIBI, PACTBOP MOKHO IIPUTOTOBUTH M3 KpucTaumrmaeckon coasl Na,CO3z10H0
i nutheBor coabl NaHCO3. CkonbKo HaI0 B3SITh KPUCTAIUIMUYECKOM COJbI MM MUTHEBOM COJIBI,
yT00BI pUroToBUTH 10 11 pacTBOpa, paBHOIEHHOrO N0 akTuBHOCTH 0,5%-HOMY pacTBOopy Na,CO3?
[TpuHSTH TSl paCUYeTOB, YTO IJIOTHOCTH ITOJTYYCHHBIX PACTBOPOB paBHa 1.

6. JIBe xo3siiku roTOBUIMCH K cTHpKe. [lepBas momorpena Boay 1o 60 rpaaycoB u 3aMouniia B Hel
Oenbe, BTOpas Harpesna BOAY /10 KHUIICHUS, MPOKHUIATUIIA €€ 5 MUHYT, a 3aTeM oxjaawia a0 60
IpaaycoB U TOJBKO MOCIIE 3TOT0 Havajia CTUPKY. Y KOro Oenbe Jiydiie oTcTrpaercs? Kakum npocteim
OTBITOM ATO MOXHO JI0Ka3aTh U KaK OOBSICHUTH?

7. Bcem u3BECTHO OIIyNIEHUE OCKOMHHBI MOCTE OOMIBHOTO MOTPEOICHUs KUCIBIX (PPYKTOB, MpU
9TOM 3yObI CTAHOBSTCS OYCHb YYBCTBUTEIBHBIMU K TOPSYCH M X0J0qHOM muie. Ho 3To omnymnieHue
MIPOXOIUT, €CIIU JBa pa3a B JCHb YUCTUTH 3yObl (hropucToii 3yOHOI macTtoil. Kak MOXHO 00BICHUTH
BCE OTH SIBJICHUS C TMO3UIINI XUMUH, €CITU 3HATh, YTO COCTAB 3yOHOM SMajii OYeHb OJIM30K K MUHEPATTY
ruapokcuaanatuty CasOH(PO4)3?

8.  Kampuwmii urpaet BaXHYIO POJIb B KHU3HEACITSILHOCTH OpraHnu3Ma. FOHBI KaabIus HEOOXOMMBI
JUTSL OCYILIECTBJICHHUSI TIpoIlecca Mepeauyu HEPBHBIX UMITYJIBCOB, JIJISl COKPAILIECHHS CKEJIETHBIX MBbIIIIII
W MBIl Cepana, Ui (OPMUPOBAaHUS KOCTHOW TKaHW, JJIsi CBEpThIBaHUS KpoBH. [Ipemaparsl
KaJbIUs IIMPOKO UCIIONB3YIOT, B YACTHOCTH, MU JICUSHUU TIEPEIOMOB, TIPU YCUIEHHOM BBIJIEICHUN
KaJIBIIMST U3 OpraHu3Ma, YTO UMEET MECTO Y JOJTO JeKalux OOJMbHBIX. B apceHane MeIuKOB €CTh
HECKOJIBKO TpernapaToB Kanblus. Yale BCEro MpUMEHSIOT TIIIOKOHAT, JakTaT W riumepodocdar
KaJIBIUsI, KOTOPBIC BBIMYCKAIOTCS B TabieTkax. [1o cBoeMy NeHCTBUIO Ha OPTaHHU3M ITH MPerapaThl
MOXO03KH, TIOATOMY Bpauu HEPEIKO PEKOMEHIYIOT IPHOOPECTH JIF000i U3 HUX, OCTaBHB MPaBO BbIOOpa
3a manueHToM. Kakoil mpemapar paimoHalibHEe BBIOpATh W3 BBHIMICTICPEUUCIICHHBIX, €CJIM I[€HA
MPUMEPHO OJAMHAKOBAsI?

5.3. Bonpocsl k audpepeHuMpoOBaHHOMY 3a4eTy

1. [Ipeamer u 3a7a4u XUMHUH.

2. OCHOBHBIC 3aKOHBI XHMHH.

3. [lepuoanueckuii 3akon [[.1. MenpeneeBa B CBETE TEOPUU CTPOCHHUSI BEIIECTBA.

4. Ctpoenue atroMa. DJIEKTPOHHBIE KOH(UTYpallUd aTOMOB B HEBO30Y)XKJICHHOM M BO30YKJIEHHOM
COCTOSIHMM Ha MPUMEpE aToMa yriiepoa.

5. BHyTpuMONeKyIsipHbIE XUMHUYECKUE CBS3H: TOJIIPHAS U HETIOJSIPHAS] KOBAJICHTHAS

U JOHOPHO-aKIENTOPHBIN MEXaHU3M.

6. BuyTtpumonexynspHble XUMHUYECKHE CBSI3U: HOHHAs, MeETaUTHYecKas.MexMOIeKyIsIpHas
BOJIOPO/IHAS CBSI3b.

7. IloHATHA: JIEKTPOOTPULIATENBHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIICHHUS.

8. Knaccudukanus HeopraHu4ecKiux BeIIeCTB.



9. Knaccel HEOpraHUYECKUX BEUIECTB: OKCUIbI (BHYTPEHHSS KiIaccu(UKaIus, CriocoObl MOTyUYeHus,
HOMEHKJIaTypa, pU3nuecKue U XUMHUIECKHUE CBOMCTBA,

MIPpUMEHEHNE).

10.Kiaccel HeEOpraHMYECKHMX BEIIECTB: OCHOBAaHUS (BHYTPEHHSS KIACCH(HUKAIMS, CIOCOOBI
MOJTy4eHUsl, HOMEHKJIaTypa, pu3ndeckre U XMMHUECKHEe CBOMCTRA,

IIPUMEHEHHUE).

11.Knaccbl HeopraHMUeCKHX BEIECTB: KUCIOTHI (BHYTPEHHSAS KilaccuPUKaIHs, CIOCOOBI MOTYYSHHUS,
HOMEHKJIaTypa, pU3nuecKue U XUMHUIECKHUE CBOMCTBA,

MIpUMEHEHNE).

12.Kaccpl HEOpraHMYECKUX BEIIECTB: COMM (BHYTPEHHSS KiacCH(UKAIMs, CHOCOOBI MOIydeHUs,
HOMEHKJIaTypa, GU3NYECKUEe 1 XUMUYECKHE CBONCTBA, IPUMEHEHHE).

13./luctiepcHble CUCTEMBI (IOHIATHE O JUCIIEPCHBIX CUCTEMAaX, TUCIEPCHON (ha3e u quCrepCrOHHOM
cpene KiaccuduKkarms).

14.PactBopsl. [loHsATHE O pacTBOpUTENE U O PACTBOPUMOM BeliecTBe. Buabl pacTBOpOB.
15.Crioco0s1 BhIpaKeHUS] KOHIICHTPAI[UH PACTBOPOB.

16.Teopust SNEKTPOIUTUUECKON JTUCCOIMAIIUHU (OCHOBHBIE TIOJIOKECHUS ).

17.Jlucconuanysi KHCIIOT, OCHOBaHMH, COJIEH.

18.Ilonarue o crenenu aucconuauuu. CuibHble U cinalble AeKTponuThl. [loHATHE O KOHCTaHTe
JUCCOLUALIUU.

19. Xumudeckue peakiui HOHHOTO 0OMeHa, MPU3HAKH TeYECHUS peaKkifii 10 KOHIIA.

20.Bona kak cimaOsbrit asektpoaut. [lonstue o pH pactBopo. MHAMKATOPHI.

21.I'uaponu3 comnedt (TUIBI THAPOIN3a, GaKTOPhI, BIUSIONIUE HA CTENICHb THIPOIIH3A).

22.Tunsl xumMuyeckux peakiuil. Kiiaccupukanum XUMHUYECKUX peakiuil (C yKazaHUEM IpHU3HaKa U
IpUMepaMu YpaBHEHUI peakuuil).

23.CKOpoCTh XHUMUYECKUX peakiuil. 3aBUCUMOCTh CKOPOCTH XMMHYECKUX peakiuil oT (aKkTopoB,
BJIMSIIOLINX Ha HEE.

24 . XuMHU4€ecKoe paBHOBECUE, CMELIEHUE XUMUYECKOro paBHOBecHs, mpuHum JlelllaTense.
25.0cHoBHble nonoxeHus reopun OBP.

26.BaxHeilne OKUCIUTENN, BOCCTAHOBUTEIHN, BELIECTBA C ABOMHOMN MPUPOIOH.
27.OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC peakuun (xmaccudukarus OKHCJIUTEIIBHO-
BOCCTAHOBUTENBHBIX PEAKIIUI C MPUMEPAMU YPAaBHEHUN peakinii).

28 . OCHOBBI HOMEHKJIATYpbl OPrAaHUYECKUX COETUHEHUH.

29. IlpupoHble HCTOYHUKH YTiIeBOAOpoaoB. [lonyueHue ankaHoB.

30. AnkaHbl: TOMOJOTHYECKUH psii U obmas (opMya, U30Mepuss 1 HOMEHKJIaTypa, (pusndeckue
CBOICTBA, HAX0XAECHNUE B IPUPOJE U IPUMEHEHUE.

31. XuMuueckue cBOMCTBA aIKaHOB. MeXaHU3M U CTaIMH PEaKIUil paIuKAIIbHOTO 3aMEeIIEHHUS.

32. ANKeHbI: TOMOJIOTHYECKUH psiJl, 0011ast popmMyiia, HOMEHKIIATypa U MOITy4YEHHE.

33. AnKeHbl: BUABI U30MEpUH, PU3NUECKUE CBOWCTBA, HAX0XK/IEHUE B IIPUPOJIE U

npuMeHeHne. XUMUYeCKHUe CBOMCTBA aIKeHOB (0€3 MEXaHM3MOB).

17. llukmoankaHsl: CTpPOCHUE, HOMEHKIJIATypa, U30MEPHSI, CBOMCTBA, TOJTYUYECHHUE, TPUMEHEHUE

19. AnkagueHbl: HOMEHKJIATypa, KiaccupuKanus, u3oMepus, (Gpusnueckue cBOWCTBA, XUMHUUECKUE
CBOMCTBA, IpUMeHeHne. HaTypanbHbIN U CHHTETUYECKUN KayUyKH.

21. AJIKUHBI: TOMOJOTHYECKHH PsiJl, HOMEHKJIATypa, H30MepHsl, (pu3ndecKkue

CBOICTBA, XUMHUUYECKHE CBOMCTBA, NMoaydyeHue. [I[pumMeHenue amneTuieHa.

23. CtpoeHue MOJIEKyYIbl OeH3051a. ApeHbl: COCTaB, TOMOJIOTUYECKUHN s, H30MEpHs, HOMEHKIIATypa,
¢duznyeckue cBOCTBA, NOMyUyeHUE, IPUMEHEHHE.

24. XuMu4eckre cBOMCTBa OEH3051a U €ro FOMOJIOTOB.

Tunsl 3apa4

1. 300pa3ute >1eKTpOHHbIE (HOPMYJIIBI COSAMHEHUH 3JIEMEHTOB C MOPSIKOBBIMU



HoMepamu: 19 u 35. HazoBurte BemecTBO, YKa)KUTE€ BUJI CBSA3M MEXIAY aTOMaMUd M MEXaHU3M
00pa3zoBaHus CBS3H.
2. BoruncnuTe MaccoByto 00 3J1eMeHTOB (B %) B coequHennun NO2.
3. Paccuuraiite maccy B rpammax 0,769 mons Zn.
4. OnpenenuTh KOJIMYECTBO BelecTna A1t nopuuu 35r B20O3
5. Paccuuraiite maccy B rpammax 1, 319 mons Fe.
6. OcymectBute nipeBpateHus: Zn — ZnSO4 — Zn(OH)2
7. YKaxuTe KOMITIEKCOOOPa30BaTeh M €0 CTENICHh OKUCIICHUS, JIUTAH/IbI,
koopauHanuonHoe uucio. Jlaire nazanue KC: [Cr(NH3)3 (H20)3]ClI
9. CocraBbTe MOJIHOE U COKpAIIEHHOE (€CJIM BO3MOXHO) HOHHBIE ypaBHEHHS: (pocdar
HATpUA + XJIOPUJ] KaTbIHS
9. CocraBbte ypaBHernre OBP MeTogoM aiieKTpoHHOTO OanaHca:
CI2 + NaHSO3 + H20 — NaHS0O4 + HC1
10.PaccumnTaiite maccy BemiectBa B 40 r 2% pactBopa.
11.B 11 pactBOpa cepHoii kucioTsl coaepxurcs 2,1 mons H2SO4. Paccuuraiite
MacCOBYIO JIOJIF0 pPACTBOPEHHOTO BEIIECTBA, YUUTHIBAS, YTO IJIOTHOCTh PACTBOPA
paBHa 1,13r/mu
6. TpeOoBaHus K YCJOBHUSIM peajn3anuu padoyeil mporpaMmbl THCIHUATITHHBI

6.1.00mecucreMHble TPeOGOBaAHUS

DnekTpoHHas HHQOPMaIMOHHO-00pa3oBaTenbHas cpeaa PIBOY BO «KUT'Y»

Kaxnplii oOyyaromuiicss B TeyeHHe Bcero mepuoja oOyueHHs oOecrieyeH WHIMBHLYaIbHBIM
HEOTPAaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON HMH(}OpMammroHHO0-00pa3zoBatenbHol cpene (DMOC)
VHuBepcurera U3 1000 TOYKM, B KOTOpOW HMeeTcsd JOCTyl K HH(POPMALUOHHO-
TEJIEKOMMYHUKALIMOHHOMU ceTh «V/HTepHeT», Kak Ha TEppUTOPUHN Y HUBEPCUTETA, TAK U BHE €€.

OynkuumonupoBanne  OUOC  oOecrmeunBaeTcs  COOTBETCTBYIOIIMMHU  CpEJCTBAMHU
WH(POPMAMOHHO-KOMMYHUKAIMOHHBIX ~ TEXHOJOTMA W  KBaTU(HUKamued paOOTHUKOB, €€
UCTONB3YIOUMX W nojaaepxkuBaronmx.  @ynkuumonupoBanune  OMOC  cooTBeTCTBYET
3aKoHOAarenbCTBY Poccuiickon @enepanyu.

Anpec odunmanpHOTO caiita yHuBepcutera: http://kchgu.ru.

Anpec pasmernierns JUOC ®I'BOY BO «KUI'Yy»: https://do.kchgu.ru.

JIEKTPOHHO-0UOJINOTEYHbIe CUCTEMBI (3JIEKTPOHHBIE OUOJIMOTEKH)

. Cpox
Y4eOHbIi HanMeHoBaHMe JOKYMEHTA € YKa3aHUEM .
AeiicTBUSA
roj PEKBH3HTOB
JAOKYMEHTAa
2026-2027 OnexkTpoHHO-61OaMoTeuHast cucrema OO0 «3HaHUYMY.

ot 12.05.2026r.

yueonsiii o | JloroBop Ne 332 »6¢ ot 02.06.2026 1. 70 11.05.2027r.

DnekTpoHHBIU anpec: https://znanium.com
2026-2027 DnexTpoHHO-0ubMoTeyHas cucrema «Jlanb». JloroBop
yueOnsblii rog | Ne 10 or 11.02.2025 1.
DnexkTpoHHbI aapec: https://e.lanbook.com
2026-2027 DeKTpOHHO-0MOIMOTEeYHAs cucrema KUry.
yueOHblii ros; | [lonoxkenne 06 Db yTBep)kJ1eHO YUEHBIM COBETOM OT

ot 11.02.2025r.
mo 11.02.2026r.

30.09.2015r. TIpotokon Ne 1. becepouneri

Dnexrpounsiii aapec: http:/lib.kchgu.ru
2026-2027 HarmonanwsHnas anexkrponnas 6ubnuorexa (HOB). N
beccpounslii

yueOHblii rog | Horosop Nel01/HBB/1391-1m ot 22. 02. 2023 1.



http://kchgu.ru/
https://do.kchgu.ru/
https://znanium.com/
https://e.lanbook.com/
http://lib.kchgu.ru/

OnekTpoHHbId anpec: http://rusneb.ru
2026-2027 Hayunas snektponnas 6ubiamnorexka « ELIBRARY.RU».
yueOnsbiii rog | Jlunensuonnoe cornamenne Nel5646 ot 21.10.2016 1. beccpounslii
DnexkTpoHHbIi aapec: http://elibrary.ru
2026-2027 OnexTponHsIid pecypc Polpred.comO630p CMU.
yueOnblii o | Cornamenue. becraTHo. beccpounbiii
DnekTpoHHbIi aapec: http://polpred.com

6.2. MaTepHuaJIbHO-TeXHUYECKOE U YUeOHO-MeToAuYecKoe odecrneyeHue TUCIUILTHHbI

3aHATHA IMPOBOIATCA B y‘le6HI>IX AYJUTOPHAX, IIPEAHASHAYCHHBIX JIA IPOBCACHUSA 3aHATHI
JIEKLIMOHHOI'O U IPAKTUYECKOI0 TUIIA, KypCOBOTO MPOEKTUPOBAHUS (BBIIOJIHEHUS KYpCOBBIX padoT),
T'PYIIIIOBBIX U UHAWBUAYAJIbHBIX KOHCYJ'IBT&I.[PI?I, TEKYIIETO KOHTPOJIA U HpOMC)KYTO‘IHOﬁ arrecraiumnuu
B COOTBETCTBHHM C paClMCAaHUEM 3aHITHH 10 oOpa3oBaTenbHONW mporpamme. C onucaHnuem
OCHAIIICHHOCTHU ayI[I/ITOpI/Iﬁ MOYKHO O3HAKOMMTECS HaA calTe YHHUBCPCUTCTA, B pa3aCiic MAaTCPUAIIbHO-
TEXHHYECKOTO O0OeCleYeHrs] W OCHAIIEHHOCTH O00pa3oBaTebHOIO Ipolecca 10  aapecy:
https://kchgu.ru/sveden/objects/

6.3. Heo0xoauMblii KOMILIEKT JIMIEH3MOHHOI0 POTPAMMHOI0 00ecrnedeHHs

— MicrosoftWindows (JIunensust Ne 60290784), 6eccpounas

— MicrosoftOffice (JIuuensust Ne 60127446), 6eccpounast

— ABBY FineReader (muniensus Ne FCRP-1100-1002-3937), 6eccpounast

— CalculateLinux (Buecén B EPPII Ilpukazom Munkomcsazu Ne665 ot 30.11.2018-
2020), 6eccpounas

— Google G Suite for Education (IC: 01i1p5u8), 6eccpounas

— Kaspersky Endpoint Security. Torosop Ne0379400000325000001/1 ot 28.02.2025r.
Cpok nevictBust nmuuen3uu ¢ 27.02.2025r. o 07.03.2027r.

6.4. Cospemennvie npogeccuonanvnovie 6a3vl OAHHLIX U UHPOPMAUUOHHDBIE CHPABOYHDBIE
cucmemul

1. ®enepansHbiii mopran «Poccuiickoe oopasoBanuex»- https://edu.ru/documents/

2. Enunas xomnekuus 1u¢poBbIX oOpa3oBaTenbHBIX pecypcoB (Enmnas
kosmtekiust LJOP) — http://school-collection.edu.ru/

3. Baswl maHHbBIX Scopus M3IaTeNnbCTBa
Elsevirhttp://www.scopus.com/search/form.uri?display=basic.

4. Tlopran ®enepanbHBIX TOCYJapCTBEHHBIX OOpa30BaTEIbHBIX CTaHIAPTOB
BhICIIEr0 oOpaszoBanwus - http://fgosvo.ru.

5. ®@epepanbHplii  LHEHTp  WH(POPMAIMOHHO-00PA30BATEIBFHBIX  PECYPCOB
(PLIMOP) —http://edu.ru.

6. Enunas xomtekuus 1u¢poBbXx oOpa3oBaTenbHBIX pecypcoB (Enmnas
kosmnekiust LJOP) — http://school-collection.edu.ru.

7. Wudpopmammonnas cucrema «EanHOoe OKHO gocTyma K oOpa3oBaTelbHBIM
pecypcam» (MC «Emunoe okao») — http://window/edu.ru.

7. Oco0eHHOCTH OPraHU3al UM 00Pa30BaTEJBLHOIO NPOLEcca VISl JUI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMHU 310POBbSI

B ®I'bOY BO «KapauaeBo-Uepkecckuil ToCyJapCTBEHHBIM YHHUBEpCUTET HMeHH Y./l
AnueBa»  co3/laHbl YCIOBHSA JJIs TOJY4EHHUS BBICIIErOo O0pa3oBaHMs IO 0Opa30BATENbHBIM


http://rusneb.ru/
http://elibrary.ru/
http://polpred.com/
https://kchgu.ru/sveden/objects/
https://edu.ru/documents/
http://school-collection.edu.ru/
http://www.scoрus.сom/search/form.uri?disрlay=basic
http://fgosvo.ru/
http://еdu.ru/
http://school-collection.edu.ru/
http://window/edu.ru

mporpamMmaM 00yJaronuxcsi C OrpaHMYCHHBIMUA BO3MOXKHOCTSIMHU 370poBhs (OB3).

CreuuanpHple yCIOBUs sl monydeHus oOpasoBanus mo OIIBO oOydaromumucs ¢
OTPaHUYCHHBIMU BO3MOXXHOCTSIMU 3JI0POBbs orpeneneHsl «llonoxennem 06 ooydenuu mui ¢ OB3 B
KUI'V», pa3meliieHHbIM Ha caiiTe YHHUBEpCHTETA 0 aapecy: http://kchqu.ru.


https://kchgu.ru/wp-content/uploads/2015/01/Polozhenie-ob-obuchenii-lits-s-OVZ.pdf
http://kchgu.ru/

