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1. O0mas xapakTepucTHKA Y4eOHOI0 NpeaMera
1.1. MecTo yueOHOIro nmpeMeTa B CTPYKTYpe OCHOBHOI npodeccHOHATBLHOMH 00pa3oBaTeIbHOM
NpoOrpamMmbl

OVII.09 Xumus sBiIsieTcsl 4acThio peaMeTHor obnactu «EcTecTBeHHO-HayuHble ipeaMeTs»y OI'OC
cpenHero odmiero obpa3zoBaHusi U 0a30BBEIM y4eOHBIM MPEAMETOM 00IIe00pa30BaTeILHOTO0 Y4eOHOTO MHKIIA
y4eOHOro TMiaHa NPOrpaMMbl IMOATOTOBKH KBaTU(UIMPOBAHHBIX pPadOUMX, CIyXKAIIUX [0 Mpodeccuu
15.01.05 Capuuk (py4HOM ¥ 4aCTUYHO MEXAHU3UPOBAHHON CBAPKH (HAILIABKH ).

YpoBeHb ocBoeHUs yueOHOTro npeameTa B cootBeTcTBUU ¢ PI'OC cpeanero obmiero oopasoBaHus 0a-
30BBIi.

N3yuenne ydeOHoro npemmera OVYII6.09 Xumus 3aBepuraercs MpOMEKYTOYHOH aTTecTallued B
dbopme nudhepeHIIUPOBAHHOTO 3a4eTa.

1.2. O0masi XapakTepUCTHKA, leJIH ¥ 327241 Y4eOHOro NmpeaMera

XuMUS — 3TO HayKa O BEIECTBAX, UX COCTABE U CTPOSHUH, O X CBOMCTBAX U MPEBPAILCHUAX, O 3HA-
YeHUH XMMHYECKHX BEIIECTB, MaTepUAIOB U IMIPOLECCOB B MPAKTUYECKON JESTEILHOCTH YeJIOBEKA.

Conepxanne obieoopazoBareapbHoro yueonoro npeamera OYI16.09 Xumus HampaBiIeHO HA yCBOE-
HUE CTYIEHTaMU OCHOBHBIX MOHSTHH, 3aKOHOB U TEOPHI XMMHH; HA OBIaJICHUE YMEHUSMHU HAOII0aTh XU-
MUYECKHUE SBIICHUS, IIPOBOUTH XUMUYECCKHI IKCIIEPUMEHT, MPOU3BOJAUTh PAcYEThl HA OCHOBE XUMHUYICCKUX
(dbopMyI BelecTB U YpaBHEHUN XUMHUYECKUX PEaKIUu.

B npornecce n3yueHus XUMHUH y CTYICHTOB Pa3BUBAIOTCS TIO3HABATEILHBIC HHTEPECH U HHTEIUICKTY-
aJIbHBIE CTIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIbHOM IPUOOPETEHUH 3HAHUI M0 XUMHUU B COOTBETCTBUU
C BO3HUKAIOIIMMH KH3HCHHBIMU MTPOOJIEMaMHU, BOCITUTHIBACTCS OEPEKHOE OTHOMICHUS K IIPUPOJIS, TOHNMa-
HUE 37I0pOBOr0 00pa3a >KU3HH, HEOOXOIMMOCTH MPEIYNPEKACHUS ABICHUIN, HAHOCSIINUX BPe] 3J0POBbIO U
okpykarome cpene. OHM OCBaMBAIOT MPHUEMBI TPAMOTHOTO, O€30MMaCHOTO MCIIOJIb30BAHMS XUMUYECKUX Be-
IIECTB U MaTEPUaJIOB, IPUMEHIEMBIX B OBITY, B CETCKOM XO031CTBE U Ha MPOU3BOJICTBE.

Lemsimu u3ydeHus npeamera « XUMEs Ha YPOBHE CPEITHET0 00IIero o0pa3oBaHUs SIBISIFOTCS:

o dbopMUpOBaHHE CHCTEMbl XUMHUYECKMX 3HAHUN KaKk Ba)KHEWIIEH COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOM KapTHHBI MHPA, B OCHOBE KOTOPOH JNieKaT KIIOYEeBbIe MOHATHS, PyHIaMEeHTaIbHbIe 3aKOHBI U TEO-
pUU XUMHH, OCBOCHUE SI3bIKa HAYKH, YCBOSHUE W MIOHUMAHUE CYIIHOCTH JOCTYITHBIX 00OOIICHHI MHUPOBO3-
3pEHYECKOTr0 XapaKTepa, 03HAKOMIICHHE ¢ UCTOPUEH UX pa3BUTHS U CTAHOBIICHUS;

o (dbopMUPOBaHUE W PA3BUTHE MPEICTABICHUIA O HAYIHBIX METOJIaX MO3HAHUS BEIICCTB U XUMUICCKHIX
peakiuii, He0OOXOUMBIX TSI IPHUOOPETEHUS YMEHHI OPUCHTHPOBATHCS B MUPE BEIIECTB U XUMHUICCKUX SIB-
JIEHU, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUIECKON U TIOBCETHEBHOM KU3HU;

o pa3BUTHE YMEHUH U CIIOCOOOB JEATEIILHOCTH, CBSA3AHHBIX C HAOIIOJCHUEM U OOBSICHEHHEM XUMHUYC-
CKOTO 3KCIIEpUMEHTA, COOJII0/IEHUEM MpaBui 0€3011acCHOr0 00pallleHus ¢ BEIIECTBAMHU.

Peanuzamus conepkanus ydeOHOTO MpeaMeTa MpeArnoaraeT coOoieHne IpUHIIMIIA CTPOToi mpe-
€MCTBCHHOCTH I10 OTHOIIICHHIO K COJICPYKAHUIO Kypca XUMHUH Ha CTYIICHH OCHOBHOTO 00IIero o0pa3oBaHus,
B TO ke Bpems yueOHsbIi npeamer OVYII16.09 Xumust mis npodeccnoHanbHBIX 00pa30BaTeIbHBIX OpraHu3a-
Ui 001a1aeT CaMOCTOATEIbHOCTHIO U LETbHOCTBIO.

VYuebubiii npeamer OVYII6.09 Xumus nMeeT MEXIpPEIMETHbIE CBS3U C YYeOHBIMH MpEeAMETaMu U
muctummuHamu: OVIIn.13 ®usuka, OVII6.10 buonorus, oOuienpodeccHoHanbHBIMU AUCHUIITMHAMU
OI1.02 OcHoBbl anekTpoTexHuku, OI1.03 OcHOBBI MaTepuanoBeICHHUS.

Marepuai, BbIJIETIEHHBIM KYPCUBOM, KOHTPOJIIO HE TTOJICIKHUT.

[TporpaMMma npeanonaraeT peruOHAIbHBIA Ka3aulii KOMIIOHEHT, Ha PeaTnu3aliio KOTOPOro OTBOIUT-
csi 10 % yueOHOro BpeMeHU U KOTOpBIN BBEJIEH B MPOrpamMmy, SBISACH €€ OPraHWYHOW 4YacThlO, CIOCO0-
CTBYIOIIIEH BOCIIUTAHUIO MATPHOTU3MA, YYBCTB TOPJAOCTH U YBAXKECHHS K UCTOPHUECKOMY MPOILIOMY CBOETO
HapoJa.



2. [Lnannpyemble pe3yJbTaThl 0CBOEHHS Y4eGHOT0 MpeIMeTa
OcBoenue conepxkanust yaeonoro npeamera OYI116.09 Xumus obecrieunBaeT JOCTHKEHHE CTYACHTAMU CIEIYIOIUX Pe3yIbTaTOB:

Kon u Ili1anupyemble pe3yJibTaTbl 0CBOCHUS NpPeaMeTa
HAMMEHOBaHUe
bopmupyembIx JIMYHOCTHBIE U MeTanpeIMeTHbIE IpenmerHbie
KOMIIETEHIM I
OK 01. Beibu- B yacTu TPpy10BOT0 BOCIIUTAHMS: - BJIaJICTh CUCTEMOM XMMHYECKUX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIIOJA-

paTh CIIOCOOBI
peleHus 3aaau
npodeccuoHab-
HOU JeATEILHO-
CTH IIPUMEHU-
TEJIBbHO K pa3-
JTUYHBIM KOHTEK-
cTam

- TOTOBHOCTbh K TPYyHAY, OCO3HaHWE IEHHOCTU Ma-
CTEepCTBa, TPYA0II00UE;

- TOTOBHOCTb K aKTUBHOW JEATEIBLHOCTH TEXHOJIO-
TMYECKOW M COLMAJIbHOW HAMpaBICHHOCTH, CIO-
COOHOCTh MHUIIMUPOBATh, IUIAHUPOBATH U CaAMO-
CTOSATEIBHO BBIOIHATH TAKYIO IESTEIbHOCTD;

- UHTEpEC K pa3audHbIM cepam mnpodeccuoHatb-
HOM JIeSTEIbHOCTH,

OgilaieHHe yHHBepCAJbHBIMH Y4eOHBIMH IIO-
3HABATEJIbHbIMH AeHCTBUIMMU:

a) 0a30Bble JOrHYecKue AelCTBHS .

- CaMOCTOSITENbHO (hOPMYIHUPOBATh U AKTYyaIU3U-
poBaTh TMpobJeMy, pacCMaTpuBaTh €€ BCECTOPOH-
HE,

- YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK WIIH OC-
HOBaHMS JJs CpaBHEHUA, KIacCUPUKAIUU U
000011eHMS,

- OTpEeNATh IEeNU ACSITeNbHOCTH, 3a]aBaTh mapa-
METPBI M KPUTEPUH UX JIOCTHIKCHUS;

- BBISABJISTH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTH KOPPEKTUBBI B JI€ATEIHHOCTH, OIECHU-
BaTb COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIICHH-
BaTh PUCKH MMOCIEICTBUHN IEATEIHLHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUN
YKU3HEHHBIX TIPOo0IieM

0) 0a30Bble HCCJIEI0BATEIbLCKHE AeiiCTBHS:

- BJIAJIETh HaBBIKAMH y4eOHO-MCCIIEI0BATEIHCKOM
Y TIPOEKTHOU JESITEIIbHOCTH, HAaBBIKAMHU pa3peliie-

rafolIue MOHATHS (XUMHYECKHA 3JCMEHT, aTOM, JJICKTPOHHas 000J0YKa
aToma, s-, p-, d-3JIeKTpOHHBIE OPOMTAIM ATOMOB, MOH, MOJICKYJa, BaJCHT-
HOCTb, 3JICKTPOOTPUIATEIILHOCTD, CTEIICHb OKHCICHHS, XMMHUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BbEeM, YIJIICpOIHBIA CKeleT, (GyHKIHO-
HaJbHAS TPYIIA, paguKajl, U30MEpHs, U30MEPbI, TOMOJIIOTUYECKUH psI, TO-
MOJIOTH, YTJIIE€BOAOPOIbI, KHCIOPO/I- M a30TCOACPIKAIINE COCTMHECHUSI, OUOIIO-
TMYECKH aKTHBHBIC BeIecTBa (YTJICBOMBI, JKUPBI, OCIKH), MOHOMED, IOJIH-
Mep, CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJISIPHBIC COCTMHEHHSI, KPUCTAILTHYC-
CKasg  pemierka, THIOBl ~ XUMHUYECKHUX  peaknuid  (OKHUCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIC, 9K30-U IHJAOTCPMHUYCCKUE, PEAKIIMH HOHHOIO OOMeHa),
pacTBOp, IEKTPOIUTHI, HEAIEKTPOIUTHI, MICKTPOIUTHICCKAS JTUCCOIHAIIHS,
OKHUCJIUTEJh, BOCCTAHOBUTEINb, CKOPOCTh XUMHUECKON PEaKIuu, XUMHUECKOe
paBHOBECHE), TCOPUH M 3aKOHBI (TCOPUS XHMMHUYECKOTO CTPOCHHS OpraHHYe-
ckux BemectB A.M. BytnepoBa, Teopus 3MEKTPOIUTHUECKON AUCCOIHAIINH,
nepuoanueckuii 3akon [I.VM. MenneneeBa, 3aKk0H COXpaHEHHUsI MacChl), 3aKO0-
HOMEpPHOCTH, CUMBOJIMYECKUI S3bIK XUMUHU, (HAKTOJIOTHMUYECKUE CBEACHUS O
CBOICTBaxX, COCTaBe, MOJyUYECHUU U OE30ITACHOM HCIOJB30BAHUN BOKHEUIITHX
HEOPraHMYECKUX U OPTraHMYECKHUX BEIIECTB B OBITY W MPAKTUUYECKOW es-
TEJILHOCTH Y€JIOBEKA,

- YMETh BBISBISATH XapaKTepHbIC MPU3HAKH U B3aMMOCBS3b U3YUEHHBIX MOHS-
TUW, TPUMEHSATH COOTBETCTBYIOIIME ITOHSATHS TIPH ONMUCAHUM CTPOCHHS H
CBOICTB HEOPTaHUYECKUX U OPTaHUYECKHX BEUIECTB U UX MPEBPAIICHU; BbI-
SIBJIATH B3aUMOCBSI3b XUMUYECCKUX 3HAHUH C TTOHITHIMH U TIPEICTABICHUSIMHA
JIPYTHX €CTECTBEHHOHAYYHBIX TIPEIMETOB;

- YMETh HUCIOJIh30BaTh HANMEHOBAHMS XMMHUYCCKUX COCIMHECHUN MEXKIyHa-
POJHOTO COI03a TEOPETHYECKOW M MPUKIAAHOW XUMHH W TPUBHAILHBIC
Ha3BaHUS BOKHEUIMX BEIIECTB (ITUJICH, alleTUJIEH, TIUIepuH, Geromn, gop-
MaJbJIeTH/I, YKCYCHasi KUCTIOTa, TTUINH, YTapHbIi Ta3, YIIEeKUCIBbINA Ta3, aM-
MUAaK, TalieHasl U3BECTh, HETallleHas U3BECTh, MUThEBAs COJlA M JPYTUX), CO-




HUS Ipo0IIeM;

- BBISBJISITH MPUYUHHO-CIICJICTBEHHBIE CBSI3U M aK-
TyaJIU3UpOBaTh 3aJady, BBIIBUIATh TUIOTE3y €€
pEIICHUs, HAaXOIUTh apTyMEHTHI I JI0Ka3aTellb-
CTBa CBOUX YTBEP)KJECHUM, 3a/1aBaTh MapamMeTpbl U
KPUTEPHUU PEIICHHS;

- AQHAJIM3UPOBAThH MOJYYEHHBIE B XOJE PEIICHUS
3a/lauyu  Pe3yJIbTaThl, KPUTUUYECKH OIEHHUBATh HX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATH HU3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETb MEPEHOCUTH 3HAHUS B MMO3HABATEIBHYIO U
MPAKTHUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- YMETh MHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPE]-
METHBIX 00/1acTeil;

- BBIJIBUTaTh HOBBIC HJICU, TIPEJIaraTh OPUTUHAIb-
HBIC MOJXO/IbI M PEIICHUS;

- CIIOCOOHOCTH X HCIIOJIL30BAaHUS B II03HABATECIIb-
HOM U COIMAJIbHOM MPAKTUKE

CTaBIATH (POPMYIIBI HEOPTaHMUECKUX U OPTaHUYECKHUX BEIIECTB, YPaBHEHHUS
XUMHUYECKHX PEaKIHil, OOBACHATh UX CMBICH; MOATBEPKAATh XapaKTepHbIE
XMMHUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOLIMMH 3KCIEPUMEHTaMH U
3aMUCSIMU YPABHEHUI XUMUUYECKUX PEaKIINii;

- YMETb YCTaHaBJIMBaTh NPUHAJIEKHOCTh W3YYEHHBIX HEOPraHUYECKUX H
OpraHWYECKUX BELIECTB K ONpPEACIICHHBIM KJIacCaM U IpyNIaM COEIMHEHUH,
XapaKTepu30BaTh UX COCTaB M BA)KHEHIINME CBOMCTBA; ONPEENATh BUIbI XU-
MUYECKHX CBs3eH (KOBaJIeHTHAsl, HIOHHAs, METaJNIN4ecKasi, BOJAOPOIHAs), TH-
bl KPUCTAJUIMYECKUX DPEUIETOK BEIIECTB; KIacCH(PUIMPOBATH XUMHUYECKUE
peakuuu;

- copMHpOBATH MPEACTABICHUSA: O XUMHUYECKOW COCTABIISIONICH €CTECTBEH-
HOHAy4YHOU KapTUHbI MHMpA, POJIA XUMHH B MO3HAHUU SBJICHUM NPUPOABI, B
(GOpMHpPOBAaHUN MBINUICHUS M KYJIbTYPhl JIMYHOCTH, €€ (PYHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOM ISl pellieHus] TPAKTHUECKUX 3a/1a4 U SKOJIOTU-
4eCKH 00OCHOBAHHOT'O OTHOLIEHHS K CBOEMY 370POBbIO U IPUPOIHOMN CPELE;
- YMETb MPOBOAMUTH PACUETHl IO XUMUUYECKUM (POpMYJaM U yPaBHEHUSM XH-
MHUYECKUX PEAKIUH C MCIOJIb30BaHHEM (H3UYECKUX BEIWYHH, XapaKTepPHU3y-
IOIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOpMallbHbIE
YCIJIOBUS1) Ta30B, KOJMYECTBA BEILIECTBA; UCIIOJIB30BATh CUCTEMHbIE XUMHUYeE-
CKH€ 3HaHU JUJIsl NPUHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYalUAX,
CBSI3aHHBIX C BEHUIECTBAMM U UX IPUMEHEHHEM

OK 02. Mcnomns-
30BaTh COBpE-
MEHHBbIE Cpe/l-
CTBa MTOMCKA,
aHaIu3a v UH-
TEpIIpETaIIH
UHpOpMALIUHU U
nH(pOpPMaINOH-
HbI€ TEXHOJIOTHU
JUTSL BBITTOJTHEHHST
3aza4 npodec-
CHOHAILHOH Je-
ATEIBHOCTU

B 00.1acTH HEHHOCTH HAYYHOTI'O MO3HAHMSA:

- c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBET-
CTBYIOILLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH M OOIIECTBEHHON MpPAaKTHUKU, OCHOBAHHOTO
Ha JHaiore KyjiabTyp, CIOCOOCTBYIOIIETO OCO3HA-
HHIO CBOEr0 MECTA B OJIUKYILTYPHOM MHUPE;

- COBEPILEHCTBOBAHUE SI3bIKOBOM M UYUTATEIbCKOMN
KyJbTYphl KaK CpPEICTBA B3aUMOAECHCTBUS MEXIY
JIOJIbMU U TTO3HAHUS MUDA;

- OCO3HAaHHE LIEHHOCTH HAy4YHOU JesATENbHOCTH,
TOTOBHOCTh OCYILIECTBIIATh MPOEKTHYIO M HCCIIe-
J0BAaTCIbCKYIO ACATCIIBHOCTD MHAWBUAYAJIBHO U B
rpyIIe;

OBiaseHue YHHMBEPCAJbHBIMM Y4YeOHBIMHM I10-
3HABATEJbHBIMU /ICHiCTBUSIMH

B) padora ¢ uaopmaumeii:

- YMETb IUTAHUPOBATh M BBIIOJIHATh XMMUYECKHH SKCIEpUMEHT (IIpeBparlie-
HUSl OPTaHUYECKUX BEUIECTB MPU HAarpeBaHUU, MMOITYYEHHE ITUIIEHA U U3yde-
HUE €ro CBOMCTB, KAYECTBEHHbBIE PEAKLMU HA aJIbJETHJIbI, KpaxMaj, yKCyc-
HYIO KHUCJIOTY; JIeHaTypaiusi OEJIKOB IpH HAarpeBaHWUHU, LBETHBIE pEaKIUU
0€eKOB; MPOBOJUTH PEAKIIMU MOHHOTO OOMEHa, ONpeNeNiaTh Cpely BOJIHBIX
pacTBOpPOB, KAayeCTBEHHBIE PEAKIMH Ha Cyib(aT-, KapOOHAaT- U XJIOPUJI-
AQHUOHBI, HA KATHOH aMMOHMS; PEIIaTh dKCIIEPUMEHTAIIBHBIE 3aJa4d 110 Te-
MaMm «Metamisl» u «Hemeramnel») B COOTBETCTBUU C MPAaBHJIAMU TEXHUKHU
0e30macHOCTH MpH OOpAIIeHUH C BEIIECTBAaMH U J1a00opaTOpHBIM 000pYA0Ba-
HUEM; MPEICTaBIATh Pe3yIbTaThl XMMHUECKOTO SKCIIEpUMEHTa B GopMme 3a-
MUCH YPaBHEHUI COOTBETCTBYIOLIMX pEaKIMii U (OpPMYINpOBaTh BHIBOABI Ha
OCHOBE 3THX PE3YyJIbTaTOB;

- YMETh aHAJIU3UPOBATh XMMHYECKYI0 MH(POpPMAIHIO, TOIY4aeMyl0 U3 pa3s-
HBIX HCTOYHHUKOB (CpeAcTB MaccoBoil mHpopmanuu, cetb HTEpHET U Apy-
rue);

- BJIQJIETh OCHOBHBIMHM METOJaMH HAy4YHOTO MO3HAHUS BEIIECTB M XHUMHYe-




- BJIQJICTh HaBBIKAMM TOJYYEHUS WHPOpPMALUU U3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSATEIBHO
OCYILECTBIISAITh MOUCK, aHAJIN3, CHCTEMATU3ALUIO
UHTEpIpeTalyio MHGOPMALUU PA3JINYHbIX BHJIOB
1 GOpM IpeCTaBICHHUS,

- CO3/1aBaTh TEKCTHI B PA3JIMUYHBIX opMarax ¢ yde-
TOM Ha3HaYCHHs MH(POPMAIIUHU U LIEIEBOH ayIuTO-
puM, BbIOMpas oNTUMalbHYIO (OpMy IpelcTaBiie-
HUS U BU3YaJIM3allHH;

- OLICHMBATh JOCTOBEPHOCTb, JETUTUMHOCTb HH-
dopmanuu, ee COOTBETCTBHME MPABOBBIM U MO-
paIbHO-3TUYECKUM HOpMaM;

- WCIIOJIb30BaTh CPEICTBA WH(POPMALMOHHBIX H
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B PEILIEHUH KO-
THUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3aI[MOH-
HBIX 3a/1a4 ¢ COOJIIOJIeHMEeM TpeOOBaHUI 3ProHO-
MUKH, TEXHUKU O€301aCHOCTH, TUTHEHBI, pECypCo-
cOeperkeHMsl, IPABOBBIX M 3TUYECKUX HOPM, HOPM
nH(pOpMaAIIMOHHOM 0€30MaCHOCTH;

- BJIaJIeTh HaBbIKaMM PAacliO3HaBaHMS U 3aILUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€301acHOCTH
JUYHOCTH;

CKUX sIBJICHMI (HaOII0IeHe, U3MEPEHHE, SKCIIEPUMEHT, MOICITHPOBAHUE);

- YMETb MPOBOAMUTH PACUETHI IO XUMUYECKUM (POpMYJIaM U ypaBHEHUSIM XH-
MUYECKUX PEAKIMI C MCIOIh30BaHUEM (DU3HUECKUX BEIUYHMH, XapaKTEePHU3y-
IOIUX BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMajbHbIE
YCJIOBHSI) Ta30B, KOJIMYECTBA BEILECTBA; MUCIOJIb30BAaTh CUCTEMHbBIC XUMHUYE-
CKH€ 3HaHU JUJIsl NPUHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM

OK 04. Dddexk-
THUBHO B3aUMO-
JIEUCTBOBATh U
paboTathb B KO-
JICKTUBE U KO-
MaH7e

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOATEIIbHO-
CTU U CAMOOIIPEJIETICHHUIO;

-OBJIaJICHUE HaBBIKaMH y4eOHO-
HCCIIEIOBATENILCKOM, IPOEKTHOM M COLHUAIBHOU
JIeITEeIILHOCTH,

OBianeHue yHUBEpPCAIbHBIMU
THBHBIMH JeHCTBUSIMH:

0) coBMecCTHasA AeATEJbHOCTD.

- MOHUMAaTh U HCMOJIb30BaTh IMPEUMYIIECTBA KO-
MaHJIHOW ¥ MHJIMBUIYaTbHOU PaboTHI;

- NPUHUMATH 1€ COBMECTHOW JESTEIbHOCTH,
OPraHU30BbIBaTh U KOOPAMHUPOBATH JEHUCTBUS 11O
€€ JOCTH)KEHHUIO: COCTaBIIATh IUIAH JIEUCTBUM, pac-
MpEEATh POJM C Y4ETOM MHEHUN YYaCTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOUN pabOTHI;

KOMMYHHKAa-

- YMCTH IIJIAHUPOBATH U BBITNIOJIHATH XUMHUYECKHH SKCIICPUMCHT (npeBpaIue-
HUSl OpPraHWYECKHUX BELIECTB MPU HAarpeBaHHM, MOJyYE€HUE ITUIICHA U U3yue-
HHUE €Tro CBOfICTB, KauC€CTBCHHBIC PCAKIIMU Ha AJbACTHUABI, Kpaxmall, YKCYyC-
HYIO KHCJOTY; JieHaTypauus OelIKOB IpU HarpeBaHUM, LBETHBIE pPEaKIUH
O€JKOB; MPOBOIUTH PEAKIIMU WOHHOTO OOMEHA, OMpPENeNsiTh CPeay BOTHBIX
pacTBOpOB, KadeCTBEHHBbIE peakIUMM Ha cyiabdaT-, KapOOHAT- U XJIOPUI-
AHHUOHBI, HA KaTUOH aMMOHUS; PE€IIaTh SKCIICPUMCEHTAJIBHBIC 3aa4Uu IO TC-
MaMm «Metautb» 1 «HemeTamib») B COOTBETCTBUH C NMPaBHJIAMH TEXHHKH
0e30MacHOCTH MpU OOpaIIeHUH C BEIIECTBAMU U J1a00paTOPHBIM 000pyI0Ba-
HUEM; MPECTaBIATh PE3yJIbTaThl XMMUYECKOTO KCIepUMEHTa B hopme 3a-
MIUCU YPaBHEHUIN COOTBETCTBYIOIIMX peakUuil U GOpMYyIUpOBaTH BHIBO/BI Ha
OCHOBE 3THX PE3yJIbTaTOB




- KOOPJIMHUPOBATh U BBINOJHATH PaboOTy B ycCIo-
BUSIX PEAIbHOTO, BUPTYaJbHOTO ¥ KOMOMHHPOBAH-
HOTO B3aUMO/ICHCTBHS,

- OCYIIECTBJISITh MO3UTUBHOE CTPATETUYECKOE IO-
BEJICHHE B PAIMUHBIX CHUTYalUsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM
OBiaieHHe YHUBEPCATbHBIMHU PeryasiTUBHbIMH
JelCTBUSIMU:

') IPUHATHE ce0sT M APYTUX JHIeii:

- IPUHUMATh MOTUBBI U @PTYMEHTBI IPYTUX JIFOJEH
MIpU aHAJIM3€ PE3YJIbTATOB JAEATEIbHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JPYTUX JOAECH
Ha OIIMOKMU;

- pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MHUP C MO3H-
MU JPYTOro YeJIOBEKa;

OK 07. Coneii-
CTBOBAThH COXpa-
HEHUIO OKpYKa-
IOILIECH Cpebl,
pecypcocbepe-
KEHUIO, TIpUMe-
HSTH 3HAHUS 00
W3MEHCHUU KITU-
MaTa, MPUHITUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3¢ dexTHuBHO
JIEWCTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUIX

B 00.1acTH 3K0710rH4€CKOTr0 BOCIIUTAHMSA S

- c(hOpPMHUPOBAHHOCTD SKOJIOTUYECKON KYIBTYPHI,
MNOHUMAaHUE BIIMSHUS COLUATbHO-3KOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE IPHUPOJHON U COLMAIIb-
HOW cpesbl, OCO3HaHME TJI00aJBbHOIO XapakTepa
HKOJIOTUYECKUX TTPOOIIEM;

- IUIAHWPOBAHME W OCYLIECTBIICHUE JIEHCTBUN B
OKpYXKalolllel cpele Ha OCHOBE 3HAHUA IeNei
YCTOMUYMBOIO pa3BUTHUS YEIIOBEUYECTBA;

AKTUBHOE HENPUATHE JEHUCTBHM, IPUHOCSIINX
Bpel OKPYXKarollen cpee;

- YMEHHE MPOTHO3UPOBATh HEOIArONPUSITHBIE KO-
JIOTUYECKHE  TIOCIEACTBHA  NPEANPUHUMAEMBIX
JIEMCTBHM, IPEAOTBPAILATh UX;

- paclIUpeHUe OIBITA AEATEIIBHOCTU JKOJIOTHYe-
CKOW HaImpaBJICHHOCTH;

- OBJIaACHHEC HaBBIKaMU y‘IC6HO-HCCHC}IOB8T€J'IBCKOfI,
MPOEKTHOM U COLUANIBHOU JIEATEIIbHOCTH;

- c(hopMUpOBATh MPEACTABICHHS: O XUMUYECKOM COCTABISIONIEH €CTeCTBEH-
HOHAy4YHOM KapTHHBI MMPA, POJIM XMMHUH B MO3HAHUU SIBJICHHUM IIPUPOIBI, B
(GOpMUPOBAHUM MBIIUIEHUS W KYJIbTYPbl JHUYHOCTH, €€ (PYHKIMOHAIbHON
IrpPaMOTHOCTH, HEOOXOIMMOM JUIsl pellIeHUs] IPAKTUUECKUX 3a/1a4 U SKOJIOTU-
4eCKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM Cpee;
- yMeTh coOJIofaTh MpaBuja 3KOJOTUYECKH I€JIeCO00pa3HOro MOBEACHUS B
OBITY M TPYAOBOW JIEATEIbHOCTH B LENISAX COXPAHEHUS] CBOETO 3/10pOBbS U
OKpYKaloIlllell MPUPOJHOW CpENbl; YYUTHIBATh OMACHOCTh BO3JECHCTBUS HA
JKUBBIC OPTaHM3MBI OIPENEICHHBIX BEIIECTB, MOHMMAas CMBICI ITOKa3aTeNs
IIPEAEIIBHON JOIYCTUMOM KOHLIEHTpaluu




3. Coep:kaHue y4eOHOTr0 MpeaMeTa U TeMaTHYeCKoe NJIAHNPOBaHHe

3.1. O0beM npeaMeTa U BUbI Y4eOHOH padoThI

Bup yuedHoii paboTbl

O0bem 00pa3zoBaTe/IbHOM NPOrpaMMbl Y4e0OHOT0 IIpeMeTa

0O0BeM B yacax

O0s3aTeIbHAs Ay IMTOPHAS HArPy3Ka 72
N3 Hux B popMe npakTHYECKON NOATOTOBKHU -
O0s3aTesIbHAs Ay IUTOPHASA HArPy3Ka (Bcero) 12
B T.4.

OcHOBHOE cO/Iep:KaHue 64
8 m.u.

meopemuyeckoe ooyuenue 32
npakmuieckue 3aHamusl 20
J1a60pamopHvle 3aHAMUSL 12
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE 5
(coep:xaHue NPUKJIATHOTO MOAYJIA)

6 m.u.

meopemuyeckoe ooyuenue 2
npakmuyecKue 3aHsamusl 4
Hnousuoyanvuwiti npoexm (0a/nem) HET
IIpome:xyTouHnast arrecranus (Aud¢epeHuMpoOBaHHBIN 3a4eT) 2




3.2. Copep:xanue y4eOHOI0 NpeaMeTa

HaumenoBanue Coaepixanue yueOHOro MaTepuasa (0CHOBHOe U NpodecCHOHAIBbHO-0PHEHTHPOBAHHOE), 1a00- Oo0bem Dopmupy-
pa3/iesioB M TeM PaTOpPHbIE U NPAKTHYECKHE 3AHATHUS, NIPUKJIATHOH MOAYJIb 4acoB eMble KOM-
neTeHUuH
1 2 3 4
IToBTOpPEeHUE 32 KypC OCHOBHOI IIKOJIbI 3
| KouTponpnas pa6ota 1o Teme «[IoBTOpeHHE 3a Kypc OCHOBHO# IKOJIBI 1
Pazgen 1. OcHOBBI CTPOEHHS BelIECTBA 6
Tema 1.1. OCHOBHOE coJIepKaHue 4 OK 01
Ctpoenue aToMOB XUMH- | TeopeTHueckoe o0y4deHne 2 OK 02
HCCKHX SJICMCHTOB 1 -CoBpeMeHHast MOJIENb CTpoeHust aroMa. CHMBOJIMYECKHI S3bIK XHMHH.
HPHUpOIa XUMUHCCKON -XHMHYECKHI DIIEMEHT. DIICKTPOHHAs KOoH(pHrypamus aroMa. Kiaccudukamms XUMHYECKUX dIIEMEH-
CBA3N TOB (S-, p-, d-3emMenThI). BaneHTHBIC 3IIEKTPOHBI. BaleHTHOCTh. DIIEKTPOHHAS [IPUPOIa XUMHUIECKOM
CBSI3U. DJIEKTPOOTPULIATENbHOCTb. BUIbl XUMHUECKON CBA3M (KOBaJICHTHAsi, MOHHAsI, METaJIMYeCKasl, 2
BOJIOPOJTHAS) U CITOCOOBI €€ 00pa30BaHUS
Kazauuii komnonenm: [locneocmeus 3azpsasnenus 6030yuHo2o npocmpancmea Pocmosckoil obnacmu
OJ1A JICUBHU YeN08eKd, JICUBOMHBIX, pacmumenvHocmu. Bauanue npeonpusmuii Pocmosckou obracmu
Ha 300p08be 1enoseKd.
IIpakTHyeckue 3aHATHA 2
[TpakTryeckas padora Nel «PemieHne 3ajau Ha NCTIOIB30BAHNE XUMUYECKOW CUMBOIIIKI.
ITpakTryeckas pabora Ne2 «3MeHeHHEe CBOMCTB XUMHUUECKUX JIEMEHTOB B COOTBETCTBUU ¢ [lepuoau- 2
4eCKOM cucTeMoi xuMudeckux sjiemeHToB /1. I Meneneena.
Tema 1.2. OcHOBHOE coJep:KkaHue 2 OK 01
ITeproanyeckuii 3akoH 1 | [IpakTHYecKHe 3aHATHS 2
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tabmuma J[.1. Menpaene-
eBa

[TpakTrueckas padota Ne3 «M3ydenne 3akoHoMepHOCTeH [leproauieckas CHCTEMbl XUMHUYECKUX dJ1e-
menToB JI.1. MeHaeneeBay.

®usnyeckuit cmbica [lepuogunueckoro 3akona [[.1. MenneneeBa. 3aKOHOMEPHOCTHA U3MEHEHUS
CBOMCTB XUMHUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMH IMPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHH C
MOJIO)KEHUEM XUMHUYEeCKoro 35ieMenTa B [lepronnueckoit cucreme. MupoB0O33peHUECKOE M HAYYHOE
3Hauenue [lepuonnueckoro 3akona /[.11. Menneneesa. [Iporuossl JI.1. MenneneeBa. OTKpbITHE HO-
BBIX XUMHUYECKHX AJIEMEHTOB.

Pemrenue npakTuko-OpuEeHTUPOBAHHBIX 33124

[IpakTrueckas padota Ned «PemnieHue 3aa4 Ha XapaKTEpUCTUKY CBOMCTB XUMHUUYECKHUX JICMEHTOBY
«MeTannuieckue / HeMeTaUTHIECKUE CBOMCTBA, JIEKTPOOTPHUIIATEIFHOCTh XUMUYECKUX YJICMCHTOB B
COOTBETCTBHUU C UX AJIEKTPOHHBIM CTPOECHUEM U MOJIOKEHUEM B MEPUOJUYECKON CUCTEME XMMUYECKUX
anemeHToB .M. Menjeneeray.

OK 02

Paszngena 2. XumMuuecku

€ peakuum

10

Tema 2.1. Tumnsl xXumu-
YECKHUX PEaKLUi

OcCHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me

N

-Knaccuduxanus u TUIbl XMMUYECKUX peakiyii ¢ yduacTueM HeopraHudeckux BeuectB. CocraBieHue
YpaBHEHUN peakuil COeAMHEHUS, PA3JI0KEHUS, 3aMELIEHHsI, 0OOMEHa, B T.U. peaKLIUi TOPEHMUsI, OKUC-
JICHUSA-BOCCTAHOBJICHUS.

-YpaBHEHUs OKUCIIEHUA-BOCCTaHOBIEHU. CTenenb okucienusa. OKuciauTenab 1 BocctaHoBUTEND. Co-
CTaBJICHHE U YPaBHHUBAaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOIOM 3JIEKTPOHHOIO 6a-
naHca. OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU B IPUPO/JIE, TPOU3BOJICTBEHHBIX MPOIECCaX U
JKU3HEIEATEIIBHOCTU OPraHU3MOB

HpaKaneCKne 3aHATHUSA

[IpakTuueckas pa6ora Ne5 «OcCHOBHBIE 3aKOHBI B XUMHUN»

Pacyersl 0 ypaBHEHHAM XMMHUYECKHUX peakiuii. MoJb Kak eMHUIA KOJIMYeCTBA BelecTBa. MomspHas
Macca. 3aKOHbI COXPaHEHHUsI Macchl M 3HEpruu. 3akoH ABoraapo. MossipHblii 00beM razoB. OTHOCH-
TeJbHAas! INIOTHOCTh Ia30B.

[IpakTuueckas padora Ne6 «PacyeTsl 0 ypaBHEHUSIM XUMHUECKUX PEAKIIUI»

Vcnonp30BaHue BETMUYMH MAacChl, 00beMa (HOpMaslbHbIE YCIOBHS) ra30B, KOJMUYECTBA BEIIECTBA

OK 01

Tema 2.2. DnexTpoantu-

OcHoBHOE coaepxaHue

YeCKasd Jucconmuanusa nu

Teoperuyeckoe o0yueHue

HOHHBIA 0OMEH

-Teopus rnekTponuTHYecKOr nucconranuu. MoHslL.
-DNeKTPONUTHI, HEANEKTPOIUTHL. Peakinu noHHoro oomena. CocTaBieHHE peakiuii HOHHOTO OOMeHa
IMyTEM COCTABJIEHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH.

- KucaoTHO-OCHOBHEIS PCaKInH. 38.)18.HI/IH Ha COCTAaBJICHHUEC MOHHBIX peakunﬁ

OK 01
OK 04
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JlabopaTopHble 3aHATHSA

JIaGoparopnas pabota Nel «VccrnenoBanue TUIIOB (TI0 COCTaBY M KOJIMYECTBY UCXOHBIX U 00pa3yio-
IIMXCS BEUIECTB) U IPU3HAKOB XUMUYECKUX PEAKIUII».

[IpoBenenue peakunii HOHHOro 0OMEHa, OIIPEIEIECHUE CPENIbI BOJHBIX PACTBOPOB.

JlabopaTtopHas pabota No2 «CocTaBiieHHE HOHHBIX PEaKIHiI.

KonTtpouabnas padora

CTpOGHI/Ie BCIICCTBA U XUMHUUCCKHEC PCAKIINU

Paznen 3. Ctpoenue n

CBOJCTBA HEOPraHNIECCKUX BECIIECCTB

Tema 3.1. Knaccuduxa-
1¥sI, HOMCHKJIaTypa u
CTPOCHHUE HEOpraHuve-
CKHX BEIIECTB

OcHoBHoOe coJep/kaHue

Teopernyeckoe o0yueHue

-IIpenmer Heoprannueckoit xumuu. Kiaccudukaiys HeOpraHM4eCKMX BEIIeCTB.

- [IpocTeie u cnoxubie BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIbI, TUAPOKCHUIBI, KUC-
JIOTBI, COJIN). B3aMOCBs3b HEOPraHUYECKUX BEIICCTB. ATperaTHble COCTOsIHUS BemecTBa. Kpucrammm-
geckue u aMop(HbIe BemecTBa. THITHI KPUCTAIUTMUECKUAX PEIICTOK (aATOMHAs, MOJISKYJIIpHAs, HOHHAS,
MeTaJuTH4ecKas ). 3aBUCUMOCTh (PU3MYECKHX CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUTMYCCKOW PEIIETKH.
3aBUCHMOCTh XUMUYECKON aKTUBHOCTH BEIIECTB OT BUJIa XUMUYECKOM CBSI3M M TUIIA KPUCTAITMIECKOM
pemietku. [IpuarHbl MHOTOOOpa3us BEIIECTB

Kazauuit komnonenm: Ilonesuvie uckonaemvle Pocmosckoii obracmu.

IlpakTH4yeckue 3aHATUSA

ITpakTuyeckas pabora Ne7 «HoMeHK1aTypa HEOPraHUYECKUX BEILECTBY.

Hazpanue BemiecTBa MCX0/1 U3 UX XUMUYECKON (DOPMYIIBI MJIM COCTABIEHUE XUMUYECKOU (DOPMYIIbI
MCXOJs U3 Ha3BaHus BeulecTsa 1o MexxayHapoaHoit (MIOITAK) unu TpuBrHanbHONM HOMEHKIIAType.
ITpakTrueckas pabora Ne§ «Knaccudukanus HEOpraHn4eCKUX BEIECTB.

Knaccudukanus pa3nuuHblX KiaccoB (yrapHbIi ra3, yrJIeKHCIbIM ra3, amMMHak, raiieHas H3BECTb,
HeralnieHasi U3BeCTb, MUThEBAsl COJIA U APYIMX): HA3bIBaTh M COCTABIATH (OPMYJIBI XUMHUYECKUX Be-
LIECTB, ONPEIEIIATh IPUHAIIECKHOCTD K KJIaccy.

HcTounnku xuMudeckoi nHdopMaiuu (CpeacTB MaccoBoi HHGoOpMaluu, ceTb IHTEepHeT U Apyrue).
[Touck uadopmanmu 1Mo Ha3BaHUAM, UACHTHU(HUKATOPAM, CTPYKTYPHBIM (hopMyIiaMm.

OK 01
OK 02

Tema 3.2. Dusuko-
XUMHUYECKUE CBOUCTBA HE-
OpFaHquCKHX BCIIICCTB

OcHoOBHOE coepxaHue

TeopeTnueckoe odyueHune

-Metaier. O0nme pu3ndecKkne 1 XMMUYeCKue CBOMCTBa MeTalioB. CriocoObl ToNTydeHus. 3Ha4CHUE
METaJUIOB M HEMETAJJIOB B IPUPOJIE U KUZHEIECATEIbHOCTH YeJIOBeKa U opranu3mMoB. Kopposus meran-
JIOB: BUJIBI KOPPO3UHU, CITOCOOBI 3aITUTHI METAJIJIOB OT KOPPO3HH

-Hemeramnel. O0mume ¢uzndeckue 1 XMMHUYECKHE CBOWCTBA HEMETAUIOB. THUIMYHBIE CBOMCTBA HEMeE-
tajioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIaTypa coeAMHEHUH HemetamioB. KpyroBopoTs
OMOTeHHBIX PJIEMEHTOB B IPUPOJIE

OK 01
OK 02
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-X¥UMHUYeCKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCUIOB, TUAPOKCHIIOB, KHC-
JIOT, CONeHt u zip.).

-3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSTUHEHHA, BHICIIIHX OK-
CUIO0B U THAPOKCHUIOB

IIpakTnyeckune 3aHsATHS

[Tpaktuyeckas pabora Ne9 «CocraBieHrne ypaBHEHUH XUMHUECKUX PEAKLIUI.

[Ipaktrueckas pabora NelO) «CoctaBieHue ypaBHEHUH C Y4aCTHEM CJIOKHBIX HEOPraHWYECKHUX Be-
LIECTBY.

CocraBneHrne ypaBHEHUN XMMHUYECKUX PEAKUUH C yYaCTUEM IIPOCTBIX M CIIOKHBIX HEOPTraHUYECKUX
BEIIECTB: METAJUIOB M HEMETAIJIOB; OKCHIOB METAJUIOB, HEMETAJIIOB U aM(OTEPHBIX FIEMEHTOB; HEOP-
TFaHUYECKUX KUCIIOT, OCHOBAaHUHN U aM(OTEPHBIX TUAPOKCUIOB; HEOPraHUUECKUX COJIEH, XapaKTepu3y-
IONINX UX CBOMCTBA.

[TpakTuueckas pabora Nell «CBoiicTBa 1 cOCTaB HEOPraHUYECKUX BEIIECTBY.

[IpakTnueckast padora Nel2 «be3onacHoe ucronb30BaHNE HEOPraHUYECKUX BELIECTB B OBITY U IpPaK-
TUYECKOU JIEATEIbHOCTH YEJIOBEKAY.

Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWMCTBA, COCTAaB, IOJYYCHHUE W
0e30MacHOe UCIOIB30BaHNE BAKHEHIIINX HEOPraHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKON JesATENb-
HOCTHU YeJIOBEKa

Tema 3.3. nentuduka-
[[1s1 HEOPTAaHUYECKUX Be-
IIECTB

OcHoBHOE COACPKAHUC

JlabopaTopHble 3aHATHS

JIaGoparophas pabota Ne3 «MneHTudukanus HeOpraHNYeCKUX BEILECTBY.

Pemenne OKCIICPUMCHTAJIBHBIX 3aaa4 M0 XUMHYCCKUM CBOMCTBAM METaJIJIOB U HEMCTAJIJIOB, 1O pacCIio-
3HABaHUIO U MOJYYEHUIO COEJTUHEHUH METaJIOB U HEMETAJLIOB.

I/II[@HTI/I(i)I/IKaIII/IH HCOPTaHNYCCKUX BCIHICCTB C UCIIOJB30BaAHUEM HX (1)I/ISI/IKO-XI/IMI/I‘~IGCKI/IX CBOﬁCTB, Xa-
PaKTEpHBIX KAUECTBEHHBIX PEaKIHii.

JlaGoparopHas pabota Ne4 «KadecTBeHHbIE peaklluy Ha HEOPTaHUYECKUE BEILIECTBAY.

KayecTBeHHbBIE peakiiuy Ha Cynb(}ar-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOH AMMOHHUSI.

OK 01
OK 02
OK 04

KonTtpouabnas padora 2

CBoiicTBa HCOPTraHNYCCKUX BCIICCTB

Paznen 4. CtpoeHue u

CBOMCTBA OpPraHuvYe¢CKHUX BECIICCTB

Tema 4.1. Knaccuduxka-
IUs1, CTPOCHHUE 1 HOMEH-
KJIaTypa OpraHu4eCcKUxX
BEIIIECTB

OcHoBHOE coep/KaHue

Teoperuyeckoe o0yueHue

-IlosiBneHue u pa3BUTHE OPraHUYECKON XUMUU Kak Hayku. [Ipenmer oprannueckoi xumMuu. Mecrto u
3HaYEHUE OPraHUYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HayK.

-XMMHUYECKOE CTPOEHHE KaK MOPSI0OK COEINHEHUSI aTOMOB B MOJIEKYJIE COTJIaCHO UX BaJIEHTHOCTH. Oc-
HOBHBIE TIOJIOKEHHsI TEOPUH XMMHYECKOrO CTPOECHMSI OpraHndeckux coennHeHnii A.M. byrneposa.

OK 01
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VYraepoaHblid CKEJNEeT OpPraHuYeCKOW MOJIEKYJIbl. 3aBUCHMOCTh CBOWMCTB BEIIECTB OT XHMHYECKOIO
CTPOEHMS MOJIEKYJ. MI30Mepus U U30MepHI.

ITonsarue o pyHkuuoHanpHON rpynne. Panukan. [lpuHnune! kiaccudukanum opraHuYecKux coeluHe-
HUWA. MexyHapoqHas HOMEHKJIATypa U NPUHLMIIBI HOMEHKJIATYPbl OPraHU4ecKuX coenuHeHuul. I1o-
HATHE 00 a30TColEpKallUX COEAMHEHUSX, OMOIOrMYecKH aKTHBHBIX BellecTBax (YIieBojax, jKUpax,
0eJKax u Jp.), BRICOKOMOJICKYJISIPHBIX COEIMHEHMSIX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTnyeckune 3aHsATHS

[Tpaktuyeckas padora Nel3 «HomeHkIaTypa U CTpyKTypHBIE (POPMYIIBI OPraHHUECKUX BEIIECTBY.
HomeHnknatypa OpraHMYeCKUX COEJUHEHUH OTIENbHBIX KJIacCOB (HACBHIIICHHBIC, HEHACBHILIEHHBIE U
apOMAaTUYECKUE YTIIEBOJOPO/bI, CIUPTHI, (DEHOJIBI, albJAETH/IbI, KETOHBI, KApOOHOBBIE KUCIOTHI U Ap.)
CocraBieHue MOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOPMyJ OpraHMYECKMX BEIIECTB OTIEJIbHBIX
KJIACCOB, MCIOJIb3YSl UX Ha3BaHMs [0 CUCTEMaTHYECKOW U TpUBHUAIbHOW HOMEHKJIAaType (3TWUJIeH, ale-
TWJIEH, [IMLEPUH, peHoII, popMabaAerull, yKCyCcHasi KUCIIOTa, TIIMLIKH).

[IpaxTuueckas padora Nel4 «Pacuer MosnekynspHOi (pOpMysIbl OPraHMYECKOT 0 BEIIECTBAY.

Pacuets! npocreiiiiei popMyIbl OpraHMuecKord MOJIEKYJIbl, UCXOsl U3 AJIEMEHTHOT0 cocTaBa (B %)

Tema 4.2. CpoiicTBa op-
raHUYECKUX COSIUHECHUN

OcHoOBHOE co/lep:KaHue

11

Teoperuueckoe o0yueHue

OU3NKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COEAMHEHMN OTAENbHBIX KJIAcCOB (OCOOEHHOCTH Kilac-
cu(UKalM¥ ¥ HOMEHKJIATyphl BHYTPH KJlacca; TOMOJOIMUYECKUIl psii M obmas Gopmyiia; U30oMepus;
(du3nyecKre CBOMCTBA; XUMUYECKHE CBOMCTBA; CIOCOOBI MOTYUYEHHS]):

— IpenebHbIE YTIEBOIOPOAb! (AIKaHbl U LIMKJIOANKaHbl). | 'OpeHrne MeTaHa Kak OJIMH U3 OCHOBHBIX HC-
TOYHHUKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITY. CBOWMCTBA MPUPOIHBIX YIIEBOJOPOJIOB, HAXOXKICHHUE B
MIPUPOJIE U IPUMEHEHUE AIIKAHOB;

— HelpeJeNbHbIe (aJKeHbI, aJTKUHBI U aJlKaJUeHbl) U apOMaTHYECKUe YIIIeBOJOpObl. ['opeHue ameru-
JIEHA KaK MICTOYHHK BBICOKOTEMIIEPATYPHOIO INIAMEHH ISl CBAPKH U PE3KU METAIIJIOB

— KUCJIOPOJICOIEprKaIie COeAMHEHUS (CTUPTHI ¥ PeHOIIBI, KApOOHOBBIE KHCIOTHI U Y(PUPHI, aTbACTUIbI
U KETOHBI, )KUpPBI, yrieBoabl). [IpakTruueckoe npuMeHeHHe STUIICHTIIUKOIIA, TuiepuHa, ¢henona. [Ipu-
MeHeHue (hopManbAerua, aneTaibAeruaa, YKCYCHOM KUCIOThl. MbUIa KaK COH BBICIIUX KapOOHOBBIX
KHUCIOT. Moroniue cBOMCTBa MbLIa

— a30Tco/iepKaIue COeAUHEHHs (AaMUHBI U AMHUHOKHCIIOTHI, O€NIKH). BRICOKOMONIEKYIISIpHBIE COeIUHE-
HUS (CHHTETHYECKHE U OMOJIOTUYECKH-aKTUBHBIE). MOHOMED, MoIuMep, CTPYKTypHOE 3BeHO. [Tommme-
pu3alus dTUIIEHA KaK OCHOBHOE HAMPABJICHHE €r0 UCIOIb30BaHUS.

I'eHeTHyeckas CBA3b MEKIY KJIacCaMH OPraHUIECKUX COCTMHEHUH

Kazauuii komnonenm: Ilpomviuinennoe npousgo0cmeo Xumuieckux 60J10koH 6 Pocmosckoii oonacmu.
Oronoeuneckue npoobaemvl Pocmosckoti oonacmu.

IIpakTuyeckue 3aHATHSA

OK 01
OK 02
OK 04
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[Tpaktrueckas padota Nel5 «IlomyueHnne u cBOHCTBA MPEACIBHBIX YIIIEBOIOPOIOBY.

[TpakTuyeckas pabora Nel6 «HomeHknatypa 1 u3oMepus IpeAeIbHBIX YTIEBOAOPOI0BY.
[TpakTrueckas padota Nel7 «IlonyueHue u CBOHCTBA CIIUPTOB, AJIbJICTHIOBY.

[TpakTtuyeckas padora Nel8 «Ilomyuenue u cBoicTBa (heHOTIOB, KETOHOBY.

CpoiicTBa OpraHM4eCKUX COEIMHEHUN OTAEIbHBIX KJIACCOB (TpUBHAIbHAS U MEXAYyHApOJHAs HOMEH-

KJIaTypa, XUMHUYECKHE CBOWMCTBA, CHOCOOBI MOITYYEHHUs): MpeaesbHbIEe (aIKaHbl U IMKJIOATKaHbI), He- 4

npeneibHble (AIKEHbI, aTKUHBI U alKaJueHbl) U apOMATUYECKUE YTIIEBOJOPOAbI, CIIUPTH U (PEHOIBI,

KapOOHOBBIE KUCIOTHI U 3(UPHI, aJbAETH/IBI U KETOHBI, aMUHBl 1 AMHHOKHUCIIOTHI, BBICOKOMOJICKYJIISIP-

HbI€ COEIMHEHUs. 3aJjaHus Ha COCTABJIEHUE YPaBHEHUIN XMMUYECKUX PEaKIUil C y4acTHEM OpraHuye-

CKHX BEIIECTB HA OCHOBAHHH UX COCTaBa M CTPOCHUS

CocraBiieHne cxeM peakiifil (B TOM YHCIe MO MPeVIOKEHHBIM 1IeTI0YKaM MpPEBpaIlleHnil), XapaKkTepu-

3YIOIIMX XUMHYECKHE CBOWCTBA OPTaHMYECKUX COCIMHEHHH OTIENBHBIX KJIAcCOB, CIIOCOOBI MX IMOJY-

YeHHs] 1 Ha3BaHWE OPraHMYECKHX COCIMHEHUH MO TPUBHUAIHHOW MIM MEXIYHAPOJHOHN cHUCTeMaTHhye-

CKOM HOMEHKJIATYpeE. 2

Pemennie npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKHUX 3a/IaHUN Ha CBOWCTBA OPraHMYECKUX COEIUHE-

HUW OT/EIIBHBIX KJIACCOB

[Ipaktuueckas pabora Nel9 «IlonyyeHue u cBoiicTBa KapOOHOBBIX KHCIIOTY.

[Tpaktuueckas padora No20 «CBoiicTBa a30TCOACPKAIINX COSAMHEHUIN.

JlabGoparopHnasi pabdora 2

JlabopaTtopHas padota Ne5 «[lomyueHue u CBONCTBA STUIICHAY. 5

JIaGopatopHas pabota Ne6 «[lomyueHre u CBONCTBA allETUIICHA.
Tema 4.3. OcHoBHOE coaep:xaHue 6 OK 01
VnenTupuranus oprani- | Teppermueckoe o0yuenue 4 OK 02
YEeCKHX BEIECTB, UX 3Ha-

-Buooprannueckue coenuHenus. [IpuMenenne u OHonorHueckas ponb yriesoaoB. OKHCIEHHE yrie- OK 04
giﬁﬂe 1 IPHMCHCIHHC B BOJIOB — UCTOYHHUK SHEPIUHU KUBBIX OpraHu3MoB. O61acTu mpuMeHeHUs aMUHOKUCIOT. [IpeBparienus 1

OBOM M TIPOH3BOAL- 0enkoB MuuM B opraHu3Me. buonornueckue ¢ynkuuu OenkoB. buonmormyeckue ¢yHKUUU KUPOB.

CTBEHHOM JIeSITETbHOCTH . .

Posib oprannyeckoil XMMHHU B pelIeHUH podJieM NMUIeBoi 0€301acHOCTH
Heroera -Ponb oprannueckoil XMMHUU B peIIeHUH MPOOJIeM SHEPreTHYecKoil 6e30MacHOCTH, B pa3BUTHH MEIU-

[IUHBI, CO3/IaHUM HOBBIX MaTEPHAaJOB, HOBHIX HMCTOYHHKOB DHEPTUHU (IbTEPHATHBHBIE HMCTOYHHKH

sHeprun). OnacHOCTh BO3/IEHCTBHS Ha )KMBbIE OPraHU3Mbl OPraHUYECKUX BEIIECTB OT/ENbHBIX Kilac- 1

cOB (yIJIeBOJOPO/Ibl, CHUPTHI, (DEHOIBI, XJIOPOPraHUYECKHE MTPOU3BOIHBIC, aAlIbETH/IbI U Ap.), CMBICI

1oKa3aTessl MpeiebHO TOMYCTUMOM KOHIIGHTPALUU

JlabopaTopHble 3aHATHUS 4
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JlabopaTtopHas pabota Ne7 «nenTudukaius kKapOOHOBBIX KHCIOT.

JIaboparopHast pabota Ne8 «neHTrdUKams ambIeTUIO0BY.

JlaGopaTtopHas padota Ne9 «nentudukarus 6EmKoBy.

JIaboparophast pabora Nel0 «neHTH(UKAIUS YTIIEBOIOBY.

WneHTudukanys opraHM4ecKuX COSAMHEHHUH OTIICIbHBIX KJIACCOB (HA MPUMEPE ajbJICTHJIOB, KpaxMa-
71a, YKCYCHOM KHUCIIOTBI, OCTKOB U T.II.) C UCTIOJIB30BaHUEM HX (PU3UKO-XMMHUYECKUX CBOHCTB M Xapak-
TEPHBIX KAa4eCTBEHHBIX peakuuil. [leHarypamus Oenka mpu HarpeBaHUH. L|BeTHbIC peakmuu OEIKOB.
BO3HHUKHOBEHHE aHATUTUYECKOTO CUTHAJIA C TOYKH 3PEHUS XUMHUYECKHX MPOIECCOB MPU MPOTEKAHUU
Ka4yeCTBEHHOW PEaKInu, MO3BOJISIONICH UICHTH(PHUIIMPOBATH MPEII0KCHHBIC OPTaHUYECKUE BEIIECTBA

KonTtpoJubnas padora 3

CrpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB

Pazgen 5. Kunernueckune u TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PeaKIuii

CKOpOCTh XMMHYECKUX
peaKkuuid.
XHUMHYECKOE paBHOBECHE

OcHOBHOE cO/Iep:KaHue

Teoperuueckoe o0yueHue

w01+~

-CKOpOCTh peakiuy, €€ 3aBUCUMOCTb OT Pa3jIMUHBIX (DAKTOPOB: HMPUPOJBl pEarupyrollux BELIECTB,
KOHLIEHTPALlUU PEearupyoluX BEMECTB, TEMIIEPATYPHI U ILIOAAN PEAKLIMOHHON IIOBEPXHOCTH.

- TermoBbie 3()(HheKThI XUMUYECKUX pEeaKIUil. DK30- M SHAOTEPMUYECKUE, PEAKIIHH.

-O6paTuMoCTh peakuuid. XMMHUYECKOEe PABHOBECHE M €r0 CMEIlEHUE O] IeHCTBUEM pa3IMyHbIX (ak-
TOPOB (KOHILIEHTpAIMsl peareHTOB WM NPOJIYKTOB PEAKIUH, JaBJICHHE, TEMIepaTypa) sl CO3/1aHus
ONTHMAJIbHBIX YCIOBUN NPOTEKAHUS XUMHUECKUX NpoueccoB. [Ipuniun Jle Hlatense

OK 01
OK 02

HpaKanecmle 3aHATHUSA

[IpakTnueckast pabora Ne21 «®DakTophl, BAUSIOMUX HA U3MEHEHHE CKOPOCTH XUMHUYECKOW peaKIun»
Perienue npakTHKO-OpUEHTHPOBAHHBIX 3aJJaHUN Ha aHANU3 (PaKTOPOB, BIMIOIINX HA U3MEHEHUE CKO-
POCTH XMMHUYECKOM peakuy, B T.4. C MO3ULUI SKOJIOTMUECKH eIeCO00pa3HOro MOBEIECHUS B ObITY U
TPYZAOBOH AESITEIBHOCTH B LIESIX COXPAHEHUSI CBOETO 370POBbs M OKPYXKAIOLIEH PUPOTHON CPENBI.
[TpakTrueckas padota No22 «¥Yca0BHUSI CMEIIEHUSI XUMUYECKOTO PABHOBECHSIY.

Pemenne nmpakTHKO-OpMEHTHPOBAHHBIX 3aJaHUIl Ha npuMeHeHue npuHiuna Jle-llatense nus Haxox-
JICHUs] HAlIPaBJIEHUS! CMEIICHNsI PaBHOBECUSI XUMHUECKON peakluy U aHaiu3 (PakTOpOB, BIUSAIONIUX Ha
CMEIIIEHNE XUMHUECKOTO PABHOBECUS

OK 01
OK 02

Pa3znen 6. PacTBopbl

Tema 6.1.
[TonsiTue o pacTBopax

OcHoBHOe cogepkaHue

w

Teopernueckoe odyuenune

OK 01
OK 02

16




-PactBopenue kak ¢usnko-xumuueckuid npouecc. PactBopbl. CriocoObl MPUTOTOBIEHUS PACTBOPOB. OK 07

-PacTtBopumocTs. MaccoBasi 107151 pacTBOpeHHOT0 BetecTBa. CMBICH TTOKa3aTels MPeAebHO T0MyCTH-

MO KOHILIEHTPAILIUU U €r0 UCIIOIb30BAHKE B OI[CHKE KOJIOTUYECKOM O€30MacHOCTH.

[TpaBwia 3KOIOTUYECKH TIEIECO00PA3HOTO TOBEICHUS B OBITY M TPYJOBOU AESITEIHLHOCTU B IIENISAX CO-

XpaHEHUsl CBOETO 3[I0POBBSl M OKPYXKAIOIIeH MPUPOAHOM Cpelibl; OMAaCHOCTh BO3ACUCTBUS Ha >KUBbBIE 3

OpraHU3MbI OIIPE/ICTICHHBIX BEILIECTB.

-Pemienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHHI HAa PACTBOPHI, UCIIOJB3YEMbIE B OBITOBOM

Y TIPOU3BOJICTBEHHOM JIESITEIbHOCTH YEJIOBEKA.

Kazauuit komnonenm: Hcemounuku 3aepsizrHerusi 600bl Ha Jlony. Boonwle pecypcwt /lonckoeo kpas. Dxono-

euyeckue npobnemul pex /[ona.
Tema 6.2. lccnenoBanne |OcHOBHOe coiepKaHue 2 OK 01
CBOMCTB PacTBOpPOB JlaGopaTopHuble 3aHITHS 2 OK 02

JlaboparopHast pabota Nel 1 «IIpuroToBieHue pacTBOPOBY. OK 04

JlaboparopHas pabota Nel2 «Pemienue 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOBY. 2

[IpuroroBneHue pacTBOPOB 3aJaHHOM (MAacCcOBOM, %) KOHIIEHTpALUH (C IPAKTUKO-OPUEHTUPOBAHHBIMU

BOIIPOCaMM) U ONpeieNIeHUE Cpeibl BOJHBIX PACTBOPOB.
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJlep:KaHuUe (COepKaAHUe MPUKIATHOTO MOTYJIs1)
Pasgen 7. XuMus B ObITY H IPOM3BOICTBEHHOI IeATEILHOCTH YeJ0BeKA 6 OK 01
Xumust B 651?3’ W IIpOM3- | (OCHOBHOE COJepKaHUe 6 OK 02
BOACTBCHHON ACATCIILHO Teopernyeckoe o0yueHune 2 OK 04
T HejoneKa -Hogelimmre 10CTHKEHUS XUMHUYECKOW HAYKH U XUMHAYECKON TEXHOJIOTUH. OK 07

-Ponps xumum B o0ecrieueHnr 3KOJOTUIECKON, SHEPTETHUECKON U MHIIEBON 0€30MacHOCTH, Pa3BUTHHU 5

MenuuuHbl. [IpaBuna moucka W aHamM3a XUMUYECKOM WH(OpMAlUU W3 Pa3IUYHBIX HCTOYHUKOB

(HayuHas u yueOHO-Hay4YHas IUTEpaTypa, CpeJCTBa MaccoBoi nHpopMmaiuu, cetb HTepHET)

IIpakTHYeckne 3aHATHS 4

[IpakTnueckast padora Ne23 «lIpuMeHeHue XxuMuyeckux BellecTB. KOHCTpYKIIMOHHBIE MaTEpUaIbD». 4

[IpakTruyeckas pabora Ne24 «MaTepHaisl A1l 3EKTPOHUKI.

[IpakTnueckas padota No25 «VICTOUHHKHU SHEPTUMY.

[IpakTruyeckas pabora Ne26 «HanomaTtepuasly.

[Touck m aHamu3 KEWCOB O MPUMEHEHUH XUMHUYECKHX BEIIECTB M TEXHOJOTUM C y4eTOM OymyIiei mpo-
(eccroHaTbHON EATETLHOCTH IO TeMaM: BaKHEUIINE CTPOUTENIbHbIE MaTepralbl, KOHCTPYKIIMOHHBIE
Marepuaibl, KPACKH, CTEKIIO, KEpaMHKa, MaTepUabl IS JIEKTPOHUKH, HAHOMATEPHAJIbl, TEKCTUIIbHbIE
BOJIOKHA, HICTOUYHUKHU SHEPIUH, OPTraHUYECKHE U MUHEPAJIbHbIE yI0OPEHUs, JIeKapCTBEHHbIE BEIECTBA,
OBITOBAsI XUMUS.

3ammra: [IpencraBienne pe3ynbTaToB penieHns KeicoB B (hopMe MUHU-I0KIAa ¢ Ipe3eHTaluen
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IIpomexyTouynas aTrecTanus no npeamery (a1uddepeHunpoBaHHbIi 3a4eT)

Bcero 70
IIpomeskyTounas arrecrauus (AuddepeHIMPOBAHHBIN 3a4€T) 2
Bcero 72
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4. KoHTpOJIb M OlIeHKA Pe3y/IbTaTOB 0CBOEHHs 00111e00pa30BaTe/JIbHOTO NpeAMeTa

KoHTpomb 1 OIleHKa pe3yabTaToB 00yYeHHs OCYLIECTBISIETCS MPENoaaBaTesieM B Impolecce mpoBe-
J€HUs MPAKTHUYECKUX 3aHATHH M 1a0OpaTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBINOJIHEHUS 00Yy4arolH-
MUCSl MHIUBHIYaIbHBIX 3aJaHHI, IPOEKTOB, UCCICIOBAaHUI. Pe3ynbTaThl 00y4YeHHS ONPENeNsIFOT, YTO 00Y-
YaolUecs JOKHBI 3HaTh, IOHUMAaTh U JEMOHCTPUPOBATH 10 3aBEPLICHUM U3yUEHUsI IIpeIMeTa.

Jist hopMupoBaHust, KOHTPOJIS U OLIEHKU PE3yIbTaTOB OCBOCHUS YU€OHOTO MPeaMeTa NCIOIb3yeTCs
crcTeMa OLCHOYHBIX MEPONPUATHH, NPEACTABISIOMAs COO0N KOMIUIEKC Y4eOHBIX MEpOIpPUATHH, cOrIaco-
BaHHBIX C pe3ysibTaTaMu o0y4yeHus u copmynupoBanHbix ¢ yuetom @PI'OC COO (nmpeaMeTHbIE pe3yabTaThl
o npenmery) u I'OC CIIO.

THIBI OLEHOYHBIX

€Ba

Ne OK Pa3nea/Tema PesyabTaT 00yuenust .
MeponpusTHil
| | OcHOBHOE conep:KkaHue
1 Pasen 1. OCHOBEI ®opmynpoBaTh 0a30-
T Bble IIOHATHS M 3aKOHbI
XHMHH
1.1 |[OKO01 Crpoenue atomoB xu-  |CoctaBisats xumuueckue |1. Tect «CTtpoeHue aToMOB XUMU-
MHUYECKUX 3JIEMEHTOB U |(OpMYJIbl COEIUHEHUHM B |4ECKHUX 3JIEMEHTOB UM IIPUPOJA XU-
IIPUPOJA XUMUYECKOM  |COOTBETCTBUU CO CTEME- |MHYECKOW CBSI3M.
CBSA3HU HBIO OKUCJICHHsI XUMHU4Ye- |2. 3ajaui Ha COCTABIECHUE XUMU-
CKHUX JJIEMEHTOB, HCXOJSl |4eCKHX (POPMYIT JIBYXaTOMHBIX
U3 BAJIEHTHOCTH U 3JIeK-  [COelMHEHMH (OKCUIOB, Cylbhu-
TPOOTPULIATEIILHOCTH JIOB, TUAPUJIOB U T.I1.).
3. 3agaHus Ha UCIIOJIb30BAHUE
XUMHUYECKON CUMBOJIMKU U Ha3Ba-
HUW COCAVMHEHUN 110 HOMEHKJIATY-
Pe MEXIyHapOJHOTO CO03a TEO-
PETUYECKON U IIPUKIAAHON XUMUU
Y TPUBUAJIBHBIX Ha3BaHUU JJIs CO-
CTaBJICHHS] XUMUUYECKUX (HOPMYIT
JIBYXaTOMHBIX COEIMHEHUN (OKCH-
JIOB, CyNb(UI0B, TUAPUIOB U T.11.)
U IpYTUX HEOPraHUYECKUX COEIU-
HEHUI OTAEIBHBIX KJIacCOB
1.2 |OK 01 [Tepuonuueckuii 3akoH u|XapakrepuzoBaTh Xumu- |1. Tect «Metamnueckue / Heme-
OK 02 tabnuna J[.1. Mennene- |deckue 3JIEMEHTHI B COOT- |TAJLTMYECKHUE CBOMCTBA, DJIIEKTPO-

BETCTBHUH C MX MOJIOKEHU-
€M B MEPHOIUYECKOM CH-
CTEME XMMUYECKHUX DJIe-
menToB JI.1. MenneneeBa

OTPULIATEIIBHOCTb U CPOJCTBO K
ANEKTPOHY XUMHUYECKUX DJIEMEH-
TOB B COOTBETCTBHUE C UX DJIEK-
TPOHHBIM CTPOCHHUEM U TIOJIOKE-
HUEM B IIEPUOANYECKON cUCcTEME
XUMHYECKHX 3JieMeHTOB [[. 1.
MenneneeBay.

2. [TpakTryeckue 3aaHus Ha
YCTaHOBJICHHE CBSI3H MEX]y CTPO-
€HUEM aTOMOB XUMHYECKUX dJIe-
MEHTOB U MEPUOIUYECKUM H3Me-
HEHHUEM CBOWCTB XHUMHUUYECKHX
AJIEMEHTOB M UX COCAMHEHUN B
COOTBETCTBUHU C MOJI0KeHHEM [le-
PHUOAMYECKON CUCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3aJJaHUs Ha XapaK-
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OK

Pa3zgen/Tema

PesyabTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpuATHH

TEPU3ALUI0 XUMAYECKUX JIEMEH-
TOB: «MeTannuyeckue / HemMeTal-
JINYECKUE CBOMCTBA, AIEKTPOOT-
PULATEIBHOCT U CPOACTBO K
AJEKTPOHY XUMUYECKUX DJIEMEH-
TOB B COOTBETCTBHUE C UX DJIEK-
TPOHHBIM CTPOEHUEM U TOJIONKE-
HUEM B [IEPUOANYECKON CHUCTEME
XUMHUYECKHUX DIIEMEHTOB

J.1. MennaeneeBa»

Pa3gen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THUIIbI
XHMHUYECKHX peakuui

KonTpoubnas padora
«CTpoeHue BemecTsa U XUMHM-
YyecKHe peakium)

2.1

OK 01
OK 04

Turnbl XUMHUYECKUX pe-
Ak

CocTaBiATh peakiuu co-
CIUHEHHUS, PA3JIOKCHHUS,
oOMeHa, 3aMeILcHU,
OKHCITUTEIIHHO-
BOCCTAHOBHUTCIIBHBIC PC-
aKIUU

1. 3amaun Ha cocTaBlieHUE ypaB-
HEHUI peakiuii:

— COCIMHCHMSI, 3aMCIIICHUS, pa3-
JIOKeHUs1, OOMEHa;

— OKHUCIIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH C
MCII0JIb30BAaHUEM METO/Ia DJICK-
TPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MacChl Belle-
cTBa WU 00BEMa

ra30B 110 U3BECTHOMY KOJIMYECTBY
BEIIIeCTBa, Macce Wi 00bEMY 0/1-
HOTO M3 YYaCTBYIONIUX B PEAKIIUU
BEILIECTB; PACUETHI

Macchl (00bE€Ma, KoIMuecTBa Be-
IeCTBA) MPOAYKTOB PEAKIINH, eC-
JIM OJTHO U3 BEIIECTB HMEET MIPH-
MecHu

2.2

DNEeKTPOTUTHIECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

CocTaBnsTh ypaBHEHUS
XMMHUYECKHUX PeaKIuu
WOHHOTO OOMEHa C yJa-
CTHEM HEOpraHMYeCKUX
BEIIECTB

1. 3ananus Ha cOCTaBJIEHHE MOJIe-
KYJISIPHBIX U MOHHBIX PEAKIHI C
y4acCTHUEM KHCJIOT, OCHOBAaHHUI U
CoJIEH, YCTAaHOBJIEHUE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI

2. JTaboparopHas pabota "Tursl
XUMHYECKHUX peakunui”

Pa3nen 3. Ctpoenue u
CBOICTBAa HEOPraHUyYe-
CKHX BellecTB

HccnenoBarb cTpoeHue u
CBOICTBA HEOpPraHuye-
CKHX BELIECTB

KontpoabHasi padora
«CBoiicTBa HEOPraHNYeCKUX
BelIeCTB)
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OK

Paznen/Tema

PesyabraTt 00yuenus

THIBI OLIEHOYHBIX
MeponpuATHH

3.1

OK 01

Knaccudukanus, Ho-
MEHKJIATypa U CTPOCHUE
HEOPTraHUYCCKUX BE-
IIECTB

Knaccudumnuposats HeOp-
raHUYECKHE BEIECTBA B
COOTBETCTBHUH C UX CTPOE-
HUEM

1. Tect «Homenknatypa u Ha3Ba-
HUE HEOPTaHWYECKUX BEUIECTB
MCXOJISl M3 X XUMHUYECKOH (op-
MYJIbI UJI COCTaBJICHHE XUMHUYE-
CKOH (OpMYIIBI HCXO/IS U3 HA3Ba-
HUS BEIIECTBA M0 MEXIAYHAPO/I-
HOM WIHA TPUBHAIILHON HOMEHKJIA-
Type».

2. 3ajgaun Ha pacyeT MacCOBOM
J10JTA (MacChl) XUMHYECKOTO 3J1e-
MEHTa (COeTMHEHHS) B MOJIEKYIIE
(cmecn).

3. [IpakTrueckue 3a1anus 1Mo
KJ1accupuKaluu, HOMEHKIAType U
XUMHUYECKUM (hopMysiaM Heopra-
HUYECKUX BEUIECTB PA3IUUYHbIX
KJIaCCOB.

4. IIpakTudeckue 3a1aHus Ha
ONPEAEIICHNE XUMUYECKON aKTUB-
HOCTHU BELIECTB B 3aBUCUMOCTHU
BHJIa XUMUYICCKOU CBSI3M M THUTIA
KPUCTAITNYECKON PEIIETKU

3.2

OK 01
OK 02

DU3NKO-XUMHUYECKUE
CBOMCTBA HEOpraHuye-
CKHX BEILIECTB

VYcTaHaB/IMBaTh 3aBUCH-
MOCTb (pU3UKO-
XUMHUYECKHUX CBOWCTB He-
OpraHMYECKUX BEIIECTB OT
CTPOEHHS aTOMOB M MOJIE-
KYyJI, @ TAK)KE TUIA KPH-
CTAJJINYECKON PEIETKN

1. Tect «OCOOEHHOCTH XUMHYE-
CKHX CBOMCTB OKCHJOB, KHCIIOT,
OCHOBaHUM, aM(pOTEPHBIX TUAPOK-
CHJIOB U COJICH).

2. 3agaHusi Ha COCTABJICHUE ypaB-
HEHHUW XUMUYECKHUX PEAKLUH ¢
Y4aCTHEM HPOCTHIX U CIOKHBIX
HEOPraHUYECKHUX BEIEeCTB: OKCH-
JIOB METAJLNIOB, HEMETAJIJIOB M aM-
(OTEPHBIX 2JIEMEHTOB; HEOPTaHHU-
YECKHUX KHUCIIOT, OCHOBAaHUI B aM-
(bOoTepHBIX TUIPOKCUIOB, HEOpPra-
HUYECKHX COJIEH, XapaKTEPHU3YIO-
[HUX UX CBOMCTBA U CIIOCOOEI I10-
JTy4YeHHUs..

3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETHUYECKUE 3a]JaHUsl HAa CBOM-
CTBa U TOJTyYeHUE HEOpraHuYe-
CKHX BEIIECTB

3.3

OK 01
OK 02
OK 04

Unentudukarus Heop-
TaHUYECKUX BEIECTB

I/ICCJ'IeIIOBaTL Ka4CCTBCH-
HBIC pCAKIIUN HCOPraHu-
YCCKHX BCUICCTB

1. [TpakTHKO-OPHUEHTUPOBAHHBIE

3aJIJaHUs TI0 COCTABJICHUIO XHMH-
YEeCKUX PEeaKIuil C ydacTUEM He-

OpraHUYECKUX BEIIECTB, UCTIOJb-
3YCMbIX IJII UX I/II[CHTI/Iq)I/IKaI_[I/II/I.
2.JIaboparopnas padota: “Unen-
TU(UKAIIS HEOPTaHUYECKUX Be-
1IeCTB”
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THIBI OLIEHOYHBIX

Ne OK Pa3znea/Tema PesyabTaT 00yuenus .
MeponpusATHIA
4 Pasnen 4. Crpoenue u |Mccaenosars crpoenue u|KonrpoibHas pabora
CBOICTBA OpraHuye- cBoiicTBa oprannyeckux («CTpoeHMe U CBOMCTBA OPraHM-
CKHX BellecTB BeLeCTB YeCKHMX BellecTB)
4.1 |OK 01 Knaccudukanums, crpoe- |Kmaccudunuporats opra- |1. 3amanus Ha cocTaBiIecHUE
HUE U HOMEHKJIATypa HUYECKHE BEILIECTBA B CO- |Ha3BaHUN OPraHUYECKUX COE/IH-
OpraHWYECKUX BEIIECTB |OTBETCTBHM C UX CTPOCHHU- |HEHHMM 10 TPUBUAIBHON HIIK MEXK-
eM JIYHapOJHOM CUCTEMATUYECKOU
HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJIEHUE I10JI-
HBIX U COKpPALIEHHBIX CTPYKTYp-
HBIX (OPMYJT OPraHUYECKUX BE-
LIECTB OTJIEIBHBIX KJIACCOB.
3. 3agauu Ha ompeneseHue Mmpo-
cTeifmei (opMyIIbl OpraHUYECKOM
MOJIEKYJIbI, UCXO0/1 U3 3JIEMEHTHO-
ro cocrana (B %)

4.2 |[OK 01 CBoiicTBa OpraHM4ecKux | Y craHaBiuBaTh 3aBUCU- |1. 3ajaHus Ha cOCTaBJIEHUE ypaB-
OK 02 COCIMHEHU N MOCTb (pU3UKO- HEHHUW XUMUYECKHUX PEaKLUH ¢
OK 04 XUMHUUYECKUX CBOWCTB Op- |y4aCTUEM OPraHUYECKUX BEILLIECTB

raHUYECKUX BEIECTB OT  [HAa OCHOBAHMU HX COCTaBa U CTPO-

CTPOCHHUS MOJIEKYJ CHUSL.
2. 3ajaHus Ha COCTaBJIEHHE ypaB-
HEHUI XUMUYECKUX PEaKLMM, Uil-
JTIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA C YUETOM MEXaHU3MOB
MPOTEKAHUS JAaHHBIX PEaKIUN U
T€HETUYECKOU CBSI3M OpraHuue-
CKHX BEIIECTB Pa3HBIX KJIACCOB.
3. PacueTrHsble 3a1aun 1o ypaBHe-
HUSIM PEAKIUHI C y4acTHEM Opra-
HUYECKHUX BELIECTB.
4. JlaboparopHas padota “IIpe-
BpalEHUs] OPTaHUYECKUX BELIECTB
IpU HarpeBaHuu"

4.3 |OK 01 Wnentudukanus opra- |Hccnenosars kauectBeH- | 1.IIpakTHKO-OpHEHTHPOBAHHbBIE
OK 02 HAYECKUX BEILECTB, UX |HBIE PEAKLUU OpraHuye- |3aJaHusd I10 COCTABJICHUIO XUMU-
OK 04 3HAUEHUE U IPUMEHEHHE |CKMX COEIUHEHUH OTAEIb- |YECKUX PEAKLUI C y4acTUEM Op-

B OBITOBOM M IPOU3BOJI- |HBIX KJIACCOB raHMYECKUX BEIIECTB, B T.4. HC-
CTBEHHOW JIEATEIILHOCTH MOJIb3YEMBIX JJISl UX UIECHTU(PUKA-
yelioBeKa IIUU B OBITY U POMBILIUIEHHOCTH.
2.JIaGopatopHas pabora: “Unen-
TU(dUKALMS OPraHUYEeCKUX COeTU-
HEHUU OT/AENbHBIX KIacCOB”
5 Pa3nes 5. Kunernue- |Xapakrepu3oBaTh BJIH-
CKHe U TEPMOAMHAMH- |sIHHE Pa3JIHYHBbIX (pak-
YyecKHe 3aKOHOMEPHO- |TOPOB HAa paBHOBeCHe H
CTH NPOTEKAHUSA XH-  |CKOPOCTb XMMHUYECKHX
MHUYECKUX peakuui peaxuui
5 |OKO01 CKopocTh XuMHUUYECKUX |XapakTepu3oBarh Bausd- |[IpakTuKo-OpueHTHpPOBaHHBIE
OK 02 peakuuii. XMMUYECKOE |HHME KOHLICHTPALMU pearu- [TEOPETUYECKUE 3aJaHHs HA aHa-
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THIBI OLIEHOYHBIX

Ne OK Pa3znea/Tema PesyabTaT 00yuenus .
MeponpusTHil
paBHOBecHE PYIOUIMX BEIIECTB U TeM- (JIn3 (haKTOPOB, BIMAIONIUX HA U3-
nepaTypbl Ha CKOPOCTh MEHEHHE CKOPOCTU XMMHYECKOM
XUMHYECKUX PEAKIINI peakuuu. [Ipaktrko-
XapakTepus30oBaTh BIUSA- |OPUEHTUPOBAHHBIC 3aJaHUS Ha
HUE U3MEHEHUS KOHIIEH- |IpUMEHEeHue npuHuuna Jle-
Tpaluu BewecTs, peakuuu |[llaTenbe 11 HaxXOXKACHUS
CpeJlbl ¥ TEMIIEPATyphl HA |HAIpPaBICHUS CMELIECHUS paBHOBE-
CMEIIIeHHEe XUMHUYECKOTO  [CHSI XUMUYECKOW peakIu 1 aHa-
paBHOBECHSI 713 GaKTOPOB, BIUSIONINX HA
CMeEIlIeHHEe XUMHUYECKOTO paBHO-
BeCUs
6 HccaenoBaTs HCTHHHBIE
Pa3nen 6. PacTBopsl PacTBOPBHI € 32JaHHBIMHA
XapaKTepUCTUKAMU
6.1 |OK 01 [Tonsitue o pactBopax  |Pa3nmuars uctunnbie pac- |1. 3agaun Ha MPUTOTOBIIEHUE pac-
OK 02 TBOPBI TBOPOB.
2. [IpakTUKO-OpHUEHTUPOBAHHBIE
pacueTHbIE 3aJlaHus Ha IUCIIepC-
HBIE CUCTEMBI, UCTIOJIb3yEMbIC B
OBITOBOI U MPOU3BOACTBEHHOMN
JESITEIIbHOCTH YeI0BeKa
6.2 |OK 01 Uccnenosanue croiictB |MccnenoBats husmko- JlaGopartopHnas pabota
OK 04 pacTBOPOB XUMHUYECKHE CBOMCTBaA Hc- |“IIpurorosnenne pactBopos”
TUHHBIX PacTBOPOB
Il | [IpogeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHNe MPUKJIATHOTO MOLYJIs1)
7 Paszpnen 7. OuenuBarp nocjaeacTeus |3amura Keica (¢ yuerom Oyay-

Xumus B ObITY U NPO-
M3BOJCTBEHHOM 1es-
TEJILHOCTH YeJI0BEKa

OBITOBOI U MPOU3BO/I-
CTBEHHOH J1eSITeJIbHOCTH
YeJI0BeKA ¢ MO3UIIUIA
3KOJIOrH4eCKOH 0e3-
ONMACHOCTH

et mpogeccuoHAJIBLHOM J1es-
TeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07

XuMus B OBITY U IPOU3-
BOJICTBEHHOH JI€ATEIb-
HOCTH 4YeJIOBEeKa

O1eHnBaTh MOCIEACTBUSA
OBITOBOM U TIPOU3BOJI-
CTBEHHOM JIESATEIHLHOCTH
YyeJIOBEKA C ITO3UIMH JKO-
JIOTHYECKOM 0€30IMacHOCTH

Keiic (¢ yaerom Oymymieit mpo-
(beccroHaIbHON AEATENIBHOCTH)
Bo3MoXHbIE TEMBI KEHCOB:

1. ITorennenue kaMMara u BbICBO-
00X/IeHNE Ta30BbIX THAPATOB CO
JIHA OKE€aHa.

2. bynymue matepuansl s aBHa,
MaIlMHO- ¥ IPHUOOPOCTPOCHHUS.

3. HoBele maTepuansl AJisi COJI-
HEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PACTH-
TEJbHBIX MpEnapaToB

23




5. YcaoBust peaju3zanyu nporpaMmmsl 001meo0pa3oBaTeIbHOT0 NpeaMera
5.1. YueOHO-MeTOAMYECKOE M MATEPHATIBLHO-TeXHHYECKOe o0ecredeHre MporpaMmal

yueOHOro mpeamera

st ocBoenust mporpammbl yueOHoro npeamera OVI16.09. Xumus B TBIIOY PO «TKKT» numeercs
yueOHbIIl KaOUHET, B KOTOPOM €CTh BO3MOXHOCTh OO€CIeYUTh CBOOOAHBIN 10cTyl B MIHTEpHET BO BpeMs
y4eOHOTO 3aHATHS U B IEPUOJI BHEYUEOHOMN AEATEIBHOCTH CTYACHTOB.

[Tomemenue xabuHeTa ynoBieTBopsieT TpeOoBaHUAM CaHUTApPHO-3MUAEMHUOJIOIMUECKUX IMPABUI U
HOPMATHBOB U OCHAILIEHO THUIIOBBIM 00OpPYIOBaHHMEM, YKa3aHHBIM B HACTOSIIIUX TPEOOBAHUSAX, B TOM YHUCIIE
CIELMAIU3UPOBAHHON yueOHOM MeOenblo U CpecTBaMu OOyYeHHs], TOCTATOYHBIMM JUIsl BBIIIOJIHEHUS Tpe-
OOBaHMI1 K YPOBHIO ITOJATOTOBKH 00YYaOLTHXCSI.

B xabunere umeercss MyJbTUMeIMITHOE 000pyI0BaHHE, TIOCPEICTBOM KOTOPOTO YYaCTHUKH 00pazo-
BaTEJILHOTO MpPOIlecca MOTYT MPOCMATPUBATh BU3YaJIbHYI0 MH(POPMALIMIO, CO3aBaTh MPE3CHTAIIUH, BUEO-
MaTepHalibl, HHbIC TOKYMEHTbI

B coctaB y4eOHO-METOAMUYECKOTO U MAaTEPUATBHO-TEXHUYECKOTO 00ecieueH s IPOrpaMMBbl y4eOHO-
ro npeamera OYI16.09 Xumust BXOISAT:

— MYJIBTHUMEAMIHBIA 00pa30BaTEeNIbHBIA KOMIUIEKC MpernoaBareis (MHTepaKTHBHAS JOCKA, MYJIbTUMEIN -
HbIit mpoektop, [1IK B cOopke, akyctrueckas cuctema SYEN);;

— MOOMJIBHBIN KOMITbIOTEpHBIN Ki1acc «HTemnexk» (15+1);

— DJIIEKTpOHHBIE pecypchl (BupryanpHas maboparopusi «bHOXUMUSY, MyJIbTUMEIUHHAS SHIMKIOMCIHS
«OTtkpbITas xumus», Xumus (8-11 knacc) Bupryansnas nabopatopus);

— KOMIUIEKT Y4€OHO-IIPOrpaMMHON U y4eOHO-TIIaHUPYIOLIEH TOKYMEHTalUY;

— yuebHo-MeTonuyeckue komruiekTol (YMK), obecnieunBatoiue ocBoenue yueoHoro npeamera OVYI16.09
Xumus B npenenax ocBoenust OITOIT CITO Ha 6a3e ocHOBHOIO 00111€r0 00pa3oBaHus;

— Oubmmoreunsiii poup (YyIeOHUKH, ydeOHBIEC TOCOOUS, SHIIMKIIONICINH, CIIPABOYHUKH, HAyYHAs! U HAYYHO-
MOMYJISIpHAS JINTEPATypa | T.IL.);

— HarsHble T0co0us (KOMIUIEKTHI y4eOHBIX TaONHULL, JIaKaTOB, CTEH/10B, IPE3eHTALUI U Ap.);

— HMH()OPMAIMOHHO-KOMMYHHMKAaTHBHBIE CPEJICTBA;

— 9KPaHHO-3BYKOBBIE MIOCOOUS;

— KOMIUIEKT TEXHHYECKOH JIOKyMEHTAIINH, B TOM YHUCIIE ITACTIOPTa Ha CPEJICTBA OOYIEHUSI.

B mpouecce ocBoenust nporpammel yuebHoro npeamera OVII6.09 Xumus cTyneHThl UMEIOT BO3-
MO>KHOCTh JJOCTYIIA K 3JIEKTPOHHBIM Y4€OHBIM MaTepHajaM IO XUMHUH, UMEIOLIUMCS B CBOOOJIHOM J0CTYyIe
B cucrteMe MHTepHET (3JIEKTPOHHBIE KHUTH, MPAKTUKYMBbI, TECTHI U Jp.), DJIEKTPOHHON OMOIMOTEYHOMN CHU-
creme BOOK.RU, cucreme «I"apanT-OOpa3oBaHuey, K caiiTaM rocylapcTBEHHBIX, MyHULIUIAIBHBIX Opra-
HOB BJIACTH.

5.2. UudopmannoHHoe odecneyeHue
OcHoBHBIE TeYATHLIE U3JaHUusA

1. [Nabpuensu O.C. Xumus ans npodeccuil U crenuanbHOCTEH TEXHOJIOTUYECKOro Mpouiist: yueo-
Huk / O.C. TI'abpuensn, U.I'. OctpoymoB. - Mocksa: M3natensckuii neHTp «Akanemus», 2024 -
304c. - ISBN 978-5-0054-1765-7. — TeKCT HEMOCPEACTBCHHBI.

JlonoJIHUTEIbHbIE NeYaTHbIe H3IaAHUA:

1. Caenko, O.E., Oprannyeckas xumus (¢ npaktukymom): yueonuk / O.E. Caenko. — Mocksa: KHo-
Pyc, 2021. — 177 c. ISBN 978-5-406-08358-1. — TekcT HEMOCPEACTBEHHBIH.

2. TI'munka, H.JIL., O6mas xumus.: yueoHoe mocobue / H.JI. I'muaka. — Mocksa: KuoPyc, 2021. —
749c. ISBN 978-5-406-08333-8. — TekcT HEMOCpeICTBEHHBIH

3. Caenko, O.E., Xumus (ans HeXuMUYeCKUX creruanbHocteii): yueonuk / O.E. Caenko. — Mocksa:
KnoPyc, 2021. — 304 c. ISBN 978-5-406-09323-8. — TekcT HEMOCPEICTBECHHBIN

4. T'mmaytauHoBa O.M. OCHOBBI XMMHUU IJi1 MEIUIMHCKUX CIIEHHUATBLHOCTEN M HAMpaBlIEHUW MOATO-
toBku+ellpunoxenne yaeonuk /O.M.I'nmayrnnaoBa — MockBa: KuoPyc, 2021 — 242 ¢. — ISBN
978-5-406-08426-7. — TeKCT HEMOCPECTBEHHBIN
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5. MapteiHoBa M.U.. I'eorpadus PoctoBckoit obnactu: yuebnuk / M.JM. MapteinoBa, B.H. Anekcenko.
- PoctoB-Ha-/lony: OOO «Teppa Ilpunt», 2021. -112¢. — ISBN 5-98254-052-8— Tekct Henocpen-
CTBEHHBIN

DJIEKTPOHHBIE pecypchl

1. VuebHoe »snexkrpoHHoe u3manue «Xumus (8-11 kmacc). BupryanpHas maGoparopusi». — OMCK
00O «Buptyanbabsie npoctpancTBa, 2021. — 1 anekTpon. ont. quck (CD-ROM). Cucrtem. TpeboBa-
uust: Windows 2000 / XP / Yista /7/8/8.1/10.- 3ari1. ¢ koHTeiiHepa.

2. buoxumusa. Bupryansaeie nabopatopun. — MockBa: OOO «Kommerentym», 2021. — 1 31eKTpoH.
ont. auck (CD-ROM). Cucrem. tpeboBanus: Windows 2000 / XP / Yista.- 3ari. ¢ koHTelHepa.

3. Ortkpseitas xumud. [lomHplit nHTEpaKTHBHBIN Kypc XxuMuu.— MockBa: OO0 «@usukony, 2021. — 1

anekTpoH. onT. Auck (CD-ROM). Cucrem. tpeboBanusi: Windows 98ME/ 2000/XP/ - 3ariu. ¢ koH-

TEeUHEpAa.

Xumus. ObpaszoBatenbHbli callT A mkoiapHUKoB. URL: http: //hemi.wallst.ru

O0pasoBarenbHbIi cailT 1is mkoiabHuKoB. URL: http: //www.alhimikov.net -

OnektponHas 6ubanoreka mo xumuu. URL: http: //chem.msu.su -

Xumus B mkone xxypHain URL: http: //hvsh.ru

Xumus u xu3Hb URL: http: //www .hij.ru

OcCHOBbI XMMHHU: 00pa3oBaTeIbHBIN CalT s MKOJRHHUKOB W cryaeHToB.URL: http://www.

hemi.nsu.ru  Mup xumuu URL:.http://chem.km.ru

10. Opranuueckas XUMUS: ANIEKTPOHHBIA  y4eOHUK  JuId cpenHeu LIKOJIBL. URL:
http://www.chemistry.ssu.samara.ru

11. Xumus ans Bcex: WUIIOCTPUPOBAHHBIE MaTepuaibl M0 OOIIEH, OpraHMYecKOd U HEOPraHWYEeCKOM
xumun. URL: http://school-sector.relarn.ru/nsm/

12. llIxonsHas xumus. URL: http://schoolchemistry.by.ru

13. 3anumarensHas xumusi: Bce o Mmetayuiax. URL: http://all-met.narod.ru

14. WebElements: onnaiiH-cipaBoYHUK XxuMuueckux nementoB. URL: http://webelements.narod.ru —

15. Benok u Bce o HeMm B 6uonoruu U xumuu. URL: http://belok-s.narod.ru —

16. Bupryanbnas xumudeckas mkona. URL: http://maratakm.narod.ru —

17. DnexTpoHHas o6ubnuoreka 1o XUMHH U TEXHHUKE. URL:
http://rushim.ru/books/books.htm -
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