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1. IOACHUTEJIBHA 3AIIMCKA

[Iporpamma 001Ie00pa3oBaTeNbHON YYCOHOW UCHUIUIAHBI  «XUMUSD)
mpelHa3HayeHa ISl U3YYCHHs] XUMHUH B MPOQecCHOHANBHBIX 00pa3oBaTeNIbHBIX
opranmzamusax CIIO, peannsyrommx o00pa3oBaTENbHYIO MNPOrpaMMy CPEIHETO
oOmiero o0pa3oBaHusi B TpeJeNax OCBOCHHS OCHOBHOM MpOQecCHOHATBHON
obpazoBarensHoil nporpamMmbl CITO (OIIOIT CITO) Ha 6a3e OCHOBHOTO OOIIETrO
oOpa3oBaHMsl TPU TOATOTOBKE CIEIUATUCTOB CPETHEro 3BeHa TEXHUYECKOIO
npodus.

[Iporpamma paszpabotana Ha ocHoBe TpeboBanuit ®I'OC cpeanero olOuero
oOpa3oBaHMsl, TPEIBABISIEMBIX K CTPYKTYpe, COJEP)KaHHUI0O W pe3yibTaTaM
OCBOCHHMS y4eOHOUM NUCIMIUIMHBI «XUMUS», U B COOTBETCTBUU ¢ PexomeHpanusiMu
M0 OpraHu3alliy MOMYyYEHHUS CPETHETO O0IIET0 00pa30BaHus B Mpeieax OCBOCHHUS
00pa3oBaTeIbHBIX MTPOTPaMM CPEAHETO NMpodecCuoHaIbHOTO 00pa3oBaHus Ha Oa3e
OCHOBHOTO 00miero o0pa3oBaHMs, C  y4eToM TpeOoBaHUM (QenepanbHbIX
roCcyJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB CPEAHETO 00IIEro 00pa30BaHUs U
npodeccun 08.01.27. TIporpamma pazpadoTaHa Ha OCHOBE MPUMEPHON MPOTPAMMBI
no aucuuruinae «Xumusy, TpedoBanui GI'OC cpennero nmpodeccroHamIbHOTO
oOpazoBanust 1o tnpodeccuun 08.01.27 Mactep 0OIIECTPOUTENBHBIX PaOOT,
yTBepxkaeHHOro [Iprkazom Munnpocsemenns Poccun ot 18 mast 2022 r. Ne 342.

Cognepxanue mporpaMMmbl  «XUMHSD)»  HalpaBiI€HO Ha JOCTHKEHUE
CIEIYIOIIMNX LeJIei:

. dbopMupoBaHrue y OOydYarOUIMXCS YMEHHUS OIEHMBATh 3HAYMMOCTh
XMMHUYECKOT0 3HAHUS JJISl KaXKIOTO YETIOBEKA,
. dbopmMupoBaHre y 00yUYaOIMUXCS IIETOCTHOTO MPEAICTABICHUS O MUPE

U POJIM XMMHUHU B CO3JaHUU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI MUPA;
yMeHUsI OOBACHATH OOBEKTHI M MPOLECCHl OKPYXKAIOWEH IEUCTBUTEIBHOCTH —
MIPUPOJHON, COLUAIBHOW, KYJbTYPHOM, TEXHUYECKOM CPEAbl, — HUCHOJB3Ys I
9TOT0 XMMHUYECKUE 3HAHUS;

. pa3BUTHE Yy OOydYalOlIMXCS YMEHUH pa3nuyath (PaKkThl U OLEHKH,
CPaBHMBAThH OLICHOYHBIEC BBIBOJbI, BUIETh UX CBA3b C KPUTEPUSAMH OLIEHOK U CBA3b
KpUTEPUEB C ONpENeIEHHOM CHCTEeMOW IIEHHOCTEeH, (OpMyIHpoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3HUIIHIO;

. npuoOpeTeHre 00yJarolUMKCs ONbITa PA3HOOOPA3HOM JEATEIbHOCTH,
OTIBbITA MIO3HAHUS U CAMOTIO3HAHUS; KITFOUEBBIX HABBIKOB, HMEIOIINX YHUBEPCAIIBHOE
3HAUYCHHUE IS PA3IMYHBIX BHUJOB JICSITEIIBHOCTH (HABBIKOB PEIICHUS MPOOJIEM,
MPUHATUS ~ PEIICHUN, TIOWCKA, aHaimM3a ©  00paboTku  WHOpMAIHH,
KOMMYHUKATHUBHBIX HABBIKOB, HABBHIKOB HM3MEPEHUM, HABBHIKOB COTPYIHHUYECTBA,
HABBIKOB 0€30I1aCHOT0 OOpaIeHUs ¢ BEIIECTBAMH B TTIOBCETHEBHOM KU3HN ).



2. OBIIAA XAPAKTEPUCTHUKA YUYEBHOM JUCHHUITINHBI
«XHUMMUSA»

XUMUS — 3TO HayKa O BEIIECTBAaX, MX COCTaBE M CTPOCHHH, UX CBONCTBAX M
NPEeBPAIICHUSX, O 3HAYCHUH XUMHUYECKHX BEIIECTB, MAaTEPHAIIOB M IMPOIIECCOB B
MPaKTUYECKOMN ACSITEIBHOCTH YEIIOBEKA.

Conepxanue 0011e00pa3oBaTEIbLHON y4eOHON NUCIMIUIMHBI «XUAMHS»
HaTpaBJIEHO HA YCBOEHHUE 00YyJaIOITIMHUCS OCHOBHBIX TIOHATHHN, 3aKOHOB U
TCOpUI XMMHUHW;  Ha OBJAJICHUE YMEHHUSMH HAOJIOAaTh XWMHUYECKHUE SBIICHWS,
MPOBOJIUTh XMUMHUYECKUN SKCIEPUMEHT, MPOU3BOAUTH PACUETHI Ha OCHOBE
XUMUYICCKUX (POPMYIT BEIIECTB M YPAaBHEHUN XUMUYCCKUX PEAKITUH.

B mpouecce uszydeHuss XUMUU Y oOydJaronmxcsi  pa3BUBAIOTCS
MO3HABATENIbHBIE  MHTEPECHl M UHTEIUIEKTyaJIbHbIE CITIOCOOHOCTH, MOTPEOHOCTH B

CaMOCTOSTEIILHOM TPHOOPETCHUS 3HAHWA 110 XUMHU B COOTBETCTBHUU C
BO3HHKAIOIMMMH  JKM3HCHHBIMH  MPOOJIEeMaMH, BOCHHUTBIBACTCS  OEpekHOE
OTHONIEHUSI K TPHUPOJE, MOHUMAHHUE 370POBOTO o0pasa >KM3HU, HEOOXOAMMOCTH
MPEAYNPSKIACHAS SIBJICHUH, HAHOCAIINX BPEd 370POBBIO M OKPYKAIOIIEH Cpene.
OHU OCBaMBAIOT MPUEMBbI TPAMOTHOTO, 0€30MMACHOTO UCTIOIb30BAHUS XUMUYECKHUX
BEIIECTB U MaTEepUaJIOB, NMPUMEHSIEMBbIX B OBITYy, B CEJIbCKOM XO34HCTBE M Ha
IPOU3BOJICTBE.

[Ipu cTpyKTypupOBaHUHM cojAepKaHUs o00IIeo0pa3oBaTeILHON yueOHOM
TUCITUIUIMHBL I TIPO(eCCHOHANBHBIX  00pa30BaTENbHBIX  OpraHU3AINMN,
peanu3yrImx 00pa30oBaTelIbHYI0 MPOTpaMMy CpeaHero oOimero oOpa3oBaHHS B
npenenax ocBoenus OIIOIT CIIO na 6a3e OCHOBHOro 001Iero 0Opa3oBaHUS,
YYUTHIBAJIACh OOBEKTUBHAS PEAIbHOCTh — HEOOJIBIIION 00bEM YaCOB, OTIMYIEHHBIX
HA UW3Y4YeHUE XUMUHU, U CTPEMJICHHE MaKCUMAaJIbHO COOTBETCTBOBATH HICSIM
pasBuBaromero ooOydenus. I[lodToMy TeopeTHdecKne BOIMPOCHI MaKCHMaIbHO
CMEIIEHbl K Hayaly HW3Y4YEHUS JTUCHUIUIMHBI, C TE€M, YTOOBI MOCIEIYIONTUN
(dakTHUECKHI MaTepual paccMaTpUBAJICS HA OCHOBE U3yUEHHBIX TEOPHIA.

Peanuzanusi neIyKTUBHOTO MOAXOAA K M3YYCHHIO XHUMHH CIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTMUECKUX OMEpalMii MBIIUICHUS, KaK aHaJlu3 W CUHTE3,
00001IeHe W KOHKpETH3allus, CpPaBHCHUE U aHaJOrus, CHUCTeMaTH3alus W
KJaccudpuKanus u ap.

N3yyenne XxumMum B TIPOQPECCHOHATBHBIX 00pa30BaTEIIbHBIX OpraHU3aIMsiX,
peanu3yrnmx 00pa3oBaTelbHYI0 MPOrpaMMy cCpeaHero ooOiiero oOpa3oBaHHs B
npenenax ocsoenust OIIOIT CITIO na 6a3e 0CHOBHOTO 001IeT0 00pa30BaHUs, UMEET
CBOM OCOOCHHOCTHU B 3aBUCUMOCTH OT Mpoduisi mpoecCHOHaTLHOTO 00pa30BaHU.
DTO BBIpaXKaETCS Yepe3 COoAEp’KaHue 00y4YeHHUs, KOJUYECTBO YaCOB, BBIICISIEMBIX
Ha M3Y4YEHUE OTAEIBHBIX TEM MPOTPaMMBbI, TIIYOMHY UX OCBOCHHUSI 00YJaIOIUMUCS,
yepe3 o0BeM W XapakTep TMPAaKTHUYCCKUX 3aHATHH, BHUIBI BHEAYIUTOPHOU
CaMOCTOSITENIbHON pabOThI CTYI€HTOB.

ITpu ocBoennu npodeccuii CI1O u cneumansuoctedt CI1O Texnuueckoro npodus
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npodeCCUOHAILHOTO 00pa30BaHUsl XUMHUS H3ydaeTcs Oosiee yriyOJIeHHO, Kak
npodunbHas ydyeOHas JTUCIUIINHA.

Crnenu¢uka wu3ydyeHUs XUMHH TpU  OBJIQJACHUU TpodeccusMu |
CHELMAIBHOCTAMHM TEXHUYECKOro Ipoduias OTpakeHa B KaXJOW TeMe paszzeina
«Conepxxanue  y4eOHOM  gucummiuHe» B pyOpuke «lIpodunbHbie U
npodecCHOHANbHO-3HAUMMBIE ~ DJIEMEHTHI  COJEP)KaHUsA». ITOT  KOMIIOHEHT
peasiu3yeTcss NpU HHJIMBUIYaJbHOW CaMOCTOATEIbHONH paboTe oOyuaromuxcs
(mancanue pedepaToB, MOATOTOBKA COOOIIECHUH, 3aIIUTa TPOEKTOB), B MpoIIecce
y4eOHOM JIeATETbHOCTH TIOJ PYKOBOJACTBOM IIperojaBaTelsii (BBIIOJHEHHE
XUMHUYECKOTO 3KCIIEpUMEHTA — Ja0OpaTOPHBIX OINBITOB M IPAKTHUYECKUX padoT,
peIICHUE MPAKTUKO-OPUCHTUPOBAHHBIX PACUETHBIX 33734 U T.11.).

B mpouecce u3yueHuss XMMUU TEOPETUYECKUE CBEIEHUS JIONOJHSIOTCA
JE€MOHCTPALUAMHU, JIA0OPATOPHBIMU OIBITAMU U TMPAKTUYECKUMH 3aHSITUIMHU.
3HAYUTEIIBHOE MECTO OTBOJUTCS XUMUUECKOMY SKCIIepUMEHTY. OH OTKPBIBAET
BO3MOKHOCTh (DOpMUPOBaTh y 0OYHAOIIMXCS CHIEHUATbHbIE IPEIMETHBIE YMEHUS:
paboTaTh C BEIIECTBAMHU, BBINOJHATh IPOCTHIE XUMHUYECKHE OIBITHI, YUHT
0€30MacHOMY U 3KOJIOTUYECKHM TIpaMOTHOMY OOpallleHUI0 C BEIIECTBAMH,
MaTrepuaiamMH U MpoleccaMu B ObITY U Ha POU3BO/ICTBE.

Jlis opraHu3aluy BHEAYIUTOPHON CaMOCTOSITENIbHOM pabOThl CTYJIEHTOB,
opnazaeBaroux npopeccusimu CIIO TexHuyeckoro npopuist npoPpeccCuoHaIbHOrO
00pa30BaHUSMIPEACTABICH MepeueHb pedepaToB (IOKIAI0B), HWHIAUBUIYATbHBIX
MIPOEKTOB.

B npouecce wu3ydyeHus Xumuu  QopMmupyercs  MHGMOpMAIMOHHAS
KOMIIETEHTHOCTh OOydaromuxcs. [loaTomy mpu opraHu3anuyl CaMOCTOSTEIbHOU
paboOThl aKIEHTUPYETCS BHUMaHUE OOYy4arolUMXcs Ha MOMCKE HH(OpMAIUU B
cpencTBax Macc-Menua, MHTepHeTe, B y4yeOHOW M CIEUMaIbHON JMTEepaType ¢
COOTBETCTBYIOIIUM O(OPMIICHUEM U TPEJCTABICHUEM PE3YIIbTaTOB.

N3ydenne o001mieoOpa3oBaTeIbHON  yUCOHOM  TUCHUIUIMHBI — «XUMUS»
3aBepIlaeTcs IMOABEACHUEM HUTOTOB B (QopMe audPepeHInpOBaHHOTO 3a4eTaB
paMKax MPOMEXYTOUYHOM aTTecTalMu CTyJIeHTOB B mporecce ocBoeHus OIIOII
CIIO ¢ nonyuenuem cpeanero oomero oopasosanus (ITTTKPC).

3. MECTO YUYEBHOM JUCHUILIUHBI B YYEBHOM ILJIAHE

YueOHas AuCIUIUIHHA « XUMUSD» U3ydaeTcs B 00IIe00pa30BaTEIbHOM ITUKIIE
yuebHoro mrana OIIOII CIIO na 6a3e ocHOBHOro 001Iero oOpa3oBaHUS C
HoJydeHueM cpeanero oodmiero oopazosanus (ITITKPC).

4. PE3YJBbTATHI OCBOEHUS YYEFHOM JUCIIUILIUHBI

OcBoeHue conepkanus yueOHOM JUCIUIUTUHBI « XUMUs, 00eCIIeUnBaET

JOCTHKEHHE CTYICHTAMMU CIEAYIOIINX Pe3y1bmamos:
JIMYHOCTHBIE PE3VJIBTATHI



B CcOOTBETCTBMM C CHCTEMHO-ACATENBHOCTHBIM IOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS IpeIMeTa «XHMHs» Ha YPOBHE CPEIHETrO
o011ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABIISAIOLINUE!
— OCO3HAaHHE 00YYaIOIUMUCS POCCUICKON IpayKIaHCKOW NIEHTUYHOCTH
— FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIIEHOCTH U CAMOOIIPEIEIICHNUIO;
— HaJM4Me MOTHUBALIUU K 00YYEHHUIO;
— IIEJICHANPABIEHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHHI JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;
— TOTOBHOCTb U CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIIBHOCTH LEHHOCTHO-CMBICIIOBBIMA yCTaHOBKAaMH, NPUCYIIMMHU LEJIO0CTHOU
CUCTEME XMMHUECKOro 00pa3oBaHus;
— HaJM4ue MPABOCO3HAHMS SKOJIOIMUECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIC IIAHBI.
JInyHOCTHBIE pE3yNIbTATBl OCBOCHUS IIPEAMETA « XUMHUS» TOCTUTAIOTCS B €IUHCTBE
yuyeOHOW M BOCHUTATENbHOW aAesTenpHOCTH OpraHu3allud B COOTBETCTBUHU C
I'YMaHUCTUYECKUMHU, COLUOKYIIBTYPHBIMU, 1YXOBHO-HPABCTBEHHBIMU LICHHOCTSAMHU
U WJeaJlaMd POCCHUMCKOTO Tpa)KIaHCKOrO OOIIECTBA, NMPUHATHIMH B OOIIECTBE
HOpMaMHU U IIPaBUJIaMU [TOBEACHHUS, CIIOCOOCTBYIOIIMMU MTPOLIECCaM CAMOIIO3HAHUS,
CaMOpAa3BUTUA M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH OOYYarOIIMXCA.
JIngyHOCTHBIE  pe3ynbTaThl  OCBOEHUS  IpeaMera  «XUMHS»  OTPa)karoT
c()OPMHUPOBAHHOCTh OMbITa ITO3HABATEILHOM U NPAKTUYECKOM JEeSTEIbHOCTU
oOy4Jaronuxcst 1o peaju3ali NPUHATHIX B O0IIECTBE LIEHHOCTEW, B TOM UYHUCIE B
YacCTHU:
1. I'paxaaHCKOTO BOCITUTAHUS:
— OCO3HaHMs OOYyYaloIUMHUCS CBOMX KOHCTUTYLHMOHHBIX TIpaB H
00513aHHOCTEH, yBaXKEHUS K 3aKOHY U MPAaBONOPAIKY;
— TMPEACTABICHUSA O COLMAJIBHBIX HOpPMax W IMpaBUJIaX MEKJINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
— TOTOBHOCTH K COBMECTHOM TBOPYECKOM HEATEIBHOCTH INPU CO3IAHUHU
y4€OHBIX ITPOEKTOB, PEIICHNH YU€OHBIX U IIO3HABATENIbHBIX 3a/1a4, BBIMOJIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;
— CHOCOOHOCTH TMOHMMATh U NMPUHHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUYHbBIX BUJOB YUeOHOU AESITENbHOCTH;
2. TlaTprOTHYECKOTO BOCTTUTAHHUS:
— IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACIIEIHIO
OTE€YECTBCHHON XUMUH;
— YBaXXEHHMsI K MpPOLIECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUYECKOIO
IIPUMEHEHUS XUMHUH, OCO3HAHUS TOT'O, YTO AOCTWKEHUS HAYKU €CTh PE3yJIbTaT
JUINTEIbHBIX HAOMIOJEHUIN, KPOMOTJIMUBBIX JKCHEPUMEHTATIbHBIX IOHUCKOB,
IIOCTOSTHHOT'O TPYZA YYEHBIX U MPAKTUKOB;
— MHTEpeca W NO3HABATEIbHBIX MOTHUBOB B IIOJIYYEHHMHM M IOCIEAYIOLIEM
aHanu3e WHGOpPMAUMM O  TEPEAOBBIX  JIOCTHIKEHUSAX  COBPEMEHHOMN
OTE€YECTBEHHON XMMUH;
3. JlyXOBHO-HpAaBCTBEHHOTO BOCIIUTAHUSL:
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— HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO TTOBEICHUS,
— CIOCOOHOCTH OILIEHUBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMU
ABJICHUSMH, U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPaJIbHO-
HPABCTBEHHBIE HOPMBI U 1IICHHOCTHY;
— TOTOBHOCTH OIICHHMBATh CBOE IMOBEJACHUE M MOCTYIKH CBOMX TOBAPHUILECH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHME MOCIEICTBUU ATUX
MOCTYTKOB;
4. ®opMHUpPOBAHUS KYJIbTYPhI 3J0POBbSI:
— TIOHUMaHUA IIEHHOCTEH 3J0pOBOr0 u 0Oe30macHoro oOpas3a JKHU3HWU;
HEO0OXOMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (hHU3UUECKOMY U
MICUXUYECKOMY 3JI0POBBIO;
— coOJroIeHus TIpaBuI 6€301macHOro oOpalleHusl C BEIeCTBaMH B
OBITY, TOBCETHEBHOM KM3HU U B TPYJOBOH JACATEILHOCTH;
— TOHHMMAaHUA LEHHOCTH TIPaBWJ WHAMBUAYAJIBHOTO U KOJUJIEKTUBHOTO
0€30IacHOT0 TMOBEACHUS B CHUTYaIUSAX, YIPOXKAIONIUX 30POBBI0O U JKU3HU
JIO/ICH; OCO3HAHMS TTOCIEACTBUNA U HENPUATUS
BpEIHBIX MPUBBIUEK (YIIOTPEOICHHUS aJIKOTOJIs, HAPKOTHUKOB, KYpPEHUS);

5. TpynoBoro BoCIUTaHUS:
— KOMMYHUKATHBHOM KOMIIETEHTHOCTHU B Yy4€OHO-UCCIEAOBATEIHLCKOM
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOM M JAPYTHX BHIAX
JIeSITCIIbHOCTH;
— YCTAHOBKM Ha AaKTHUBHOE YYaCTHE€ B PEHICHUM MNPAKTUYECKUX 3a]a4
COLMAJIBHOM HAIPaBJIEHHOCTH;
— UHTEepeca K MPaKTUUYeCKOMY U3YYEHUIO TPodeccuii pa3IMuHoro poaa, B ToM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUU;
— YBAXXCHUS K TPYAY, JIOJSIM TPyJa U pe3yjbTaraM TPYJIOBOM 1€ TEIbHOCTH;
— TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIUBHAYaJbHOW TPacKTOPUHU
oOpasoBaHus, Oyaymiei npodeccuu U peanr3anii COOCTBEHHBIX KU3HCHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUU, HHTEPECOB
1 TTOTPeOHOCTEH 00IIIeCTBA;

6.9K0JIOTUYECKOTO BOCITUTAHUS:
— DKOJIOTHYECKH 11eJIECOO00Pa3HOr0 OTHOIICHUS K MPUPOJE, KaK UCTOYHUKY
CYIIECTBOBAHMS KU3HU HA 3EMIJIC;
— TOHUMAaHUS TJI0OAIBHOTO XapaKTepa IKOJOTUUECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOILIECCOB HA COCTOSHUE MPUPOTHON U COUAIIBHOM Cpeibl; —
OCO3HAHUS HEOOXOAUMOCTH UCTIOIB30BAHUS TOCTIKCHUN XUMUU JIJIs1 pEIICHUs
BOIIPOCOB PAIMOHAIBHOTO MPUPOIOTIOTIB30BAHMUS;
— AKTHBHOIO HENPUATHS JNEUCTBUM, NPUHOCAIINX BpEI OKpYKAKUIEH
MPUPOIHON Cpejie, yMEHHS MPOTHO3UPOBATH HEOIArOMPUSITHBIC DKOJIOTHICCKUE
MOCJIEICTBUS MPEANPUHUMAEMbIX JSUCTBUM M TPEAOTBPAILATh UX;
—  HaJIM4YMS PA3BUTOTO DKOJOTHMYECKOTO MBIILICHUS, OSKOJOTHYECKOU
KYJbTYpPbI, ONbITA AEATEIBHOCTU 3KOJOTUYECKON HAMpPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBATHCSI UMH B IIO3HABATEILHOM, KOMMYHUKAaTUBHOW U COLIMATIbHOM
MPaKTUKE, CIOCOOHOCTM W YMEHHUS aKTUBHO TMPOTUBOCTOSATH HJICOJOTUH
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xemohoouu;

7.1leHHOCTH HAyYHOTO MO3HAHUSA:
— c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Da3BUTHS HAyKW M OOLIECTBEHHOW MpPaKTUKH; — [OHUMaHUs
cnenuUKd XMMHUM KaK HayKd, OCO3HaHHS €€ poiid B (HOPMUPOBAHHUU
palMoOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3AAHUH LIETIOCTHOTO MPECTABICHUS
00 OKpyXaroleM MHUpe KaK O €IUHCTBE MPUPOJIbl U YENIOBEKa, B MO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUU MPOOIEM COXpaHEHHS MPUPOIHOTO
paBHOBECHUS;
— yOexnaéHHocTh B 0COOOM 3HAUMMOCTH XHMHHM JJII COBPEMEHHOU
MUBWIM3AIMHN: B €€ TyMaHHCTUYECKOW HAIPAaBICHHOCTH W BaXXHOW POJU B
CO3JaHMM HOBOM 0a3bl MaTEepUAIbHOW KYJIbTYpPbl, PEHICHUH TJI0OAIBbHBIX
po0sIeM YCTOMUYHUBOTO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM, SHEPTETUUYECKOMH,
NUIIEBOM M  OKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTHUM  MEIULMHBI,
00ecCreueHnH YCIOBHM YCIEIIHOTO TPY/Aa U SKOJIOTHYECKHU KOM(POPTHOM KU3HU
Ka)KJ0ro wieHa oOIIecTBa;
— ©CTECTBEHHO-HAayYHOW TIPaMOTHOCTH: IOHMMAHUS CYIIHOCTH METOJOB
NO3HAHMs, HCIOJNB3YEMbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIONb30BaTh MOJydyaeMble 3HAHHS IS aHaIM3a M OOBSICHEHWS SIBICHUN
OKpY’KaOIIero MUpa W TPOUCXOASIUX B HEM W3MEHEHMI; YMEHHS IeNaTh
O00OOCHOBaHHBIE 3aKIIOYCHHUS] HA OCHOBE HAYYHBIX (DAKTOB U HMMEIOIIUXCS
JAHHBIX C [EBI0 TOTYYSHHS TOCTOBEPHBIX BHIBOJIOB,
— CMOCOOHOCTH CaMOCTOSITENIbHO HWCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus mpodyieM B peabHBIX )KU3HEHHBIX CUTYaIIHAX;
— MHTepeca K MO3HAHUIO U HCCIIEI0BATEIbCKON eI TEIbHOCTH;
— TOTOBHOCTM U CHOCOOHOCTM K HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K aKTMBHOMY IOJYYEHHIO HOBBIX 3HAaHUI MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;
— HWHTEpeca K 0COOEHHOCTSIM Tpya B pa3InuHbIX chepax npodeccuoHaIbHOM
JeSITEIIbHOCTH.
METAIIPEJIMETHBIE PE3YJIBTATHI
MeTtanpeameTHbie pe3yabTaThl OCBOEHHUS ydeOHOro mpeameTra «XUMHs Ha
YpPOBHE cCpeIHero oOmero oOpa3oBaHus BKIIOYAIOT: 3HAYUMBIC  JUIS
dbopMUPOBaHUS  MHPOBO33PEHHUS  OOYYAIOIIUXCS  MEKIUCIUTUIMHAPHBIC
(MexXnpeaMeTHble) OOLICHAYyYHbIE TMOHATHUS, OTPAKAIOIINE IIEJIOCTHOCTD
HAYYHOW KapTHHBI MUpa U CIENu(UKY METOJOB MO3HAHUSA, UCIIOIB3yEMbIX B
€CTECTBCHHBIX HayKaX (MaTepHs, BEIIECTBO, JHEPTHUsA, SBJICHHE, TMPOIleCC,
cUCTEeMa, HAyYHbIN (PaKT, MPUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHU,
ucclieJoBaHKe, HaOI0eHIE, U3MEPEHHE, SKCTIEPUMEHT U JIp.); YHUBEpPCaIbHbIE
yueOHble AecTBUs (IMO3HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYJSTUBHBIC),
obOecrieunBaomme (GopmMupoBanue  (DYHKIIMOHAIBHONM  TPaMOTHOCTH |
COLIMAJbHON KOMIETEHIMH OOy4YaloIUXCs; CIOCOOHOCTh OO0YyYarOIIUXCs
UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUILTTHHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS
U YHUBEpCaJibHbIC Yy4deOHbIC JCHCTBHS B TO3HABATEILHONW M COLMAIBHOM
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MIPAKTHKE. MeranpenMeTHble  pe3ydbTaThl  OTPAXKAKOT  OBJIAJICHHE

YHUBEPCAIbHBIMA Y4€OHBIMU TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U

PETyJIATUBHBIMH JIEUCTBUSMMU.

OBnazieHuEe YHUBEPCATLHBIMU YUY€OHBIMH MMO3HABATEIBHBIMU JIEHCTBUSIMU:

1. ba3oBBIMM JIOTHUECKUMU ICUCTBUSIMU:
— CaMOCTOSITENIPHO (OPMYJIMPOBATh W AKTyaJIM3UPOBATH MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;
— ONpEAeNATh LN ASATEIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUH UX
JTOCTUKEHHUS, COOTHOCUTH PE3YyJbTaThl JEATEIBHOCTH C MOCTABICHHBIMU
LENsIMU;— HCIO0JIb30BaTh MPU OCBOCHHUM 3HAHUN MPUEMBI JIOTMUYECKOTO
MBIIUIEHUSI —  BBIJACIATH  XapaKTepHblEe MPU3HAKKA TOHATUA U
YCTaHABIIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIME OHITHUS
JUTsl OOBSICHEHUS OT/CNIbHBIX (PAKTOB U SIBJICHUM;
— BBIOMpaTh OCHOBAaHMSI U KPUTEPUHU I KiIacCU(PUKAIUU BEIIECTB U
XUMUYECKUX PEAKINN; — yCTaHABIUBATh NPUUMHHO-CJIEACTBEHHbBIE CBSI3U
MEXy W3y4aeMbIMHU SBJICHUSMH; — CTPOUTH JIOTUYECKHE PACCYKIACHUS
(MHAYKTUBHBIC, IEAYKTUBHBIC, [10 AHAJIOTHH ), BBISIBIIATH 3aKOHOMEPHOCTH U
IPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH BHIBOJBI U
3aKJIIOUCHHUS;
— TMPUMEHSATH B TIPOIECCE TMO3HAHUSI HCMOJb3yeMble B XUMHUHU
CUMBOJINYECKUE (3HAKOBBIC) MOJIENIH, MPEeoOpa3OBbIBATh MO/ICIbHbIE
MPEJCTAaBICHUS] — XMUMHUYECKHM 3HAaK (CHMMBOJ) dJEMEHTa, XMMHUUYECKas
dbopmyna, ypaBHEHUE XUMHUUYECKON PEaKIMu — TPU PEIICHUU YYEOHBIX
MO3HABATEJbHBIX M TPAKTHUYECKUX 3a7ay, TMPUMEHSITh Ha3BaHHbIC
MOJEJIbHBIE TPEACTABICHUS MJI1 BBISBICHHUS XapaKTEPHBIX MPHU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaAKIU;

2. ba3oBbIMU UCCIIEI0BATEILCKUMHU JICHCTBUSIMU:
— BJIAIETh OCHOBAMHM METOJIOB HAy4YHOIO T[IO3HAHUS BEIIECTB H
XAMUYECKHUX PEaKIIUM;
— ¢dopMynupoBaTh IENIM U 3a7a4d  KCCIECIOBAaHUS, WCIIOIh30BATh
MOCTABJICHHBIE M CaMOCTOSITENIBHO C(HOPMYJIMPOBAHHBIE BOMPOCH B
KaueCTBE MHCTPYMEHTA MO3HAHUS U OCHOBHI JIJIs1 POPMHUPOBAHUS TUIIOTE3bI
M0 TPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHI; — BIIAJICTh
HaBBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U MPOBEACHUS YUCHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHMS HAOIIOJATh 3a XOJIOM
npoliecca, CaMOCTOSATENILHO IPOTHO3UPOBATh €ro  pe3yibTar,
dbopmynupoBath OOOOIIEHUS U BBIBOJABl OTHOCHUTEIBHO JOCTOBEPHOCTH
pEe3yNbTaTOB  HCCIEAOBAHMS, COCTaBIsATh OOOCHOBAaHHBIM OTYET O
MpoJieJIaHHOM padoTe;
— MpUOOpETaTh OMBIT YYCHUYECKOW HCCIIECIOBATEIHCKON M TPOEKTHOU
JeSTETLHOCTH, POSIBIISITH CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSATEIIEHOMY
MOMCKY METOAO0B PEUICHUS MPAKTHUYECKUX 3a7a4, TPUMEHEHHUIO Pa3IMYHbIX
METOJI0B MTO3HAHUS;

3. Ilpuémamu paboThl C HHPOPMALIUEH:
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— OpPUEHTHUPOBATHCA B PA3JIMYHBIX MCTOYHUKAX MHPOpMalUU (HAYIHO-
NOMyJIsipHas IUTEpATypa XUMUYECKOTO COJEPKaHUsL, CIPABOYHBIE TOCOOUS,
pecypcbl MHTEepHETa), aHATM3UpOBaTh UH(POPMAIIMIO PA3IUYHBIX BHUJIOB U
dbopM TmpencTaBiICHUS, KPUTHYECKH OILIEHHBATh €€ JOCTOBEPHOCTb U
HEMPOTHUBOPEUYUBOCTD;

— (popmynpoBaTh 3aMPOCH U MPUMEHSITH PA3IMYHBIC METOBI TIPH MTOUCKE
u orbope mHPOpMaIy, HEOOXOMUMON IJIA BBITTOJTHCHHS YUCOHBIX 3a7ad
OIIPELICIIEHHOTO TUIIA;

— nmpuoOpeTaTh OTIBIT WCITOJTB30BAHUS nH(OPMAITMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTUN U PA3JTUIHBIX TIOUCKOBBIX CUCTEM;

— CaMOCTOSITETILHO BBIOWpATh ONTHMAIBHYIO (OpMYy MpeacTaBICHUS
uHopMaru (cxeMbl, rpadyKu, TuarpaMMbl, TAOIUIbI, PUCYHKH U T. I1.); —
UCIIOJIb30BaTh HAY4YHBIM S3bIK B KauyeCTBE CpEJACTBAa IpU paboTe ¢
XUMUYECKON mH(pOpMaIeil: MPUMEHATh MEXIPEIMETHbIE (PU3nUecKue U
MaTEeMaTUYECKUe) 3HaKW U  CHUMBOJIBI, (OpMysbl, abOpeBHATYPHI,
HOMEHKJIATYpYy;

— HCIOJIb30BaTh U MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMUECKHE CPEJICTBA
HaTJISTHOCTH.

OBnaseHNe YHUBEPCATLHBIMU KOMMYHUKATUBHBIMH JICHCTBHUSIMHU:

— 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOil TeMbI B XOJ€ Auajora
W/WJTY TUCKYCCHH, BRICKAa3bIBATh HJICH, (DOPMYITHPOBATH CBOW MPEITIOKCHHUS
OTHOCHTEJIHLHO BBITTOTHCHUS TPE/IJIOKEHHOMN 3a1a49H;

— BBICTYIIaThb C TMPE3CHTAIMEH  pe3yJbTaTOB  ITO3HABATEIBHOU
NEATETbHOCTH, TIOJYYCHHBIX CaMOCTOSITCIBHO WJIM  COBMECTHO  CO
CBEPCTHUKAMH  TPU  BBIIIOJIHEHUH  XMMHUYECKOTO  JKCIEPUMEHTA,
MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOMCTB M3Y4YaeMBIX BEIECTB,
peanu3anuy yueOHOro nMpoeKkTa u (popMyIrupoBaTh BHIBOJIBI IO pE3yIbTaTam
NPOBENEHHBIX HWCCIACAOBAHUN MyTEM COTJIACOBAHMS TO3HMIMK B XOJE
00CcyXeHusI 1 0OMEeHa MHEHUSIMHU.

OBnazieHNe YHUBEPCATLHBIMU PETYIATUBHBIMH JIEHCTBUSIMHU:

— CaMOCTOSITEIBHO IJIAHUPOBATH M OCYIIECTBIISITH CBOIO TTI0O3HABATEIHLHYIO
NeATEIBHOCTD, ONIPEAeIss €€ Meu W 3a7a4d, KOHTPOJIUPOBATh U 10 Mepe
HEO0OXOJAMMOCTH KOPPEKTUPOBATH MPEAIaraéMblii arOpUTM JEHCTBUN TIPH
BBITIOJTHEHUH YYE€OHBIX U UCCIEOBATEIIbCKUX 3a7ad, BHIOMpaTh HamboJiee
3 PeKTUBHBIN CIOCO0 MX PEIICHUs C YUYETOM MOJYyYeHUsI HOBBIX 3HAHUH O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

—  OCYIIECTBIATh CAaMOKOHTPOJIb CBOCH JEATEIHHOCTH Ha OCHOBE
caMOaHaJIM3a U CAaMOOIICHKH.

INPEAMETHDBIX:

1) chopMHUPOBAHHOCTh MPEACTABICHHUI: O XHWMHUYECKOW COCTaBJISIOLIEH

€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUM IPUPOLBI,
B (OpPMHpPOBAaHUM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIHMOHAIbHON
IrPaMOTHOCTH, HEOOXOAUMOM JIsl PEIICHUs] MPAKTUUECKUX 3a7a4 U SKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM Cpelie;
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2) BIaJCHUE CHUCTEMOW XUMHUYECKHUX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOIIOJIATalIIUe TMOHATHS (XMMHYECKUH 3JIEMEHT, aToOM, JJIEKTpPOHHAas
obojiouka artoma, s-, p-, O-3JEKTpOHHBIC OpPOMTAIM aTOMOB, HOH, MOJICKYJa,
BAJICHTHOCTD, JJIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJTb, MOJIIPHASI Macca, MOJIIPHBIA 00BEM, YTIAEPOIHBIN CKeNeT, (yHKIIMOHATbHAS
rpynmna, paaukana, H30MEpHs, H30MEPbl, TOMOJOTHYECKHH psifl, TOMOJIOTH,
yIIAEBOAOPOBI, KHUCIOPOJ- U Aa30TCoJepiKalllue COEIUHEHUS, OHOJIOTUYECKH
aKTUBHBIC BellecTBa (YriIeBOAbI, KUPBI, OCIKH), MOHOMED, MOJIUMED, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIUHEHMS, KPUCTAJUIMYECKas PEIIETKa, THIIbI
XUMHUYECKUX peaKunit (OKHCIUTETHLHO-BOCCTAHOBUTEIBHEIE, DK30-U
SHAOTEPMHUYECKUE, PEAKIMM HOHHOTO OOMEHa), pacTBOpP, OJICKTPOJIHMTHI,
HEDJICKTPOJIUTHI, JIEKTPOIUTAYECKAS JUCCOLMALS, OKUCIIUTEb, BOCCTAHOBUTEIID,
CKOPOCTh XHMHUYECKOM pPEaKIUU, XMMUYECKOE PaBHOBECHE), TCOPUU M 3aKOHBI
(Teopusi XUMUYECKOTO CTPOCHUS opranudeckux Bemects A.M. bytneposa, Teopus
3JIEKTPOJIMTUYECKON nuccouuanuu, nepuoauueckuii 3akon [[.M. Menneneena,
3aKOH COXPaHEHUs MaccChl), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK XUMHH,
(akToIOTHYECKHE CBEICHUSI O CBOWMCTBAaX, COCTaBe, MOJYYCHHUH U 0O€30MacHOM
UCIIOJIb30BAaHUU BOKHEUIIINX HEOPTaHWYECKUX U OPTAaHMUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM NEATENIbHOCTH YEJIOBEKA,

3) chopMHUPOBAHHOCTh YMEHUM BBIABISATH XapaKTEpPHbIC MPU3HAKU U
B3aMMOCBSI3b M3YUYECHHBIX IOHSATUN, MPUMEHITH COOTBETCTBYIOIIME TOHITUSA MPU
ONMCAHUU CTPOECHUS U CBOWCTB HEOPIaHMYECKUMX U OPraHUYECKUX BEIIECTB U HUX
IIPEBPAILICHUN; BBIABIITE B3aUMOCBSI3b XHMHUYECKUX 3HAHUUA C MOHATUSAMHU U
IIPEACTABICHUSIMHU IPYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB;

4) chopMHPOBAHHOCTH YMEHHI HCMOJIB30BaTh HAUMEHOBAHUS XUMHUYECKHUX
COCIMHEHUN MEXIYHAPOAHOTO COK03a TEOPETUYECKOW WU MPUKIATHON XWUMHUHU H
TPUBHAJIbHBIE HA3BAHUSI BAKHEUIIMX BEIIECTB (ITUJICH, AallETWIECH, IJIMIEPHH,
denon, hopmanberua, yKCycHasi KUCI0Ta, TJIUIIUH, YTapHbINA Ta3, YIJIEKUCIBIN Ta3,
aMMHaK, TalleHass W3BECTb, HEramieHas W3BECTb, MHUTHEBAS COJa U JAPYIHUX),
COCTaBJIATh (POPMYJIBI HEOPTraHWYECKUX MU OPTaHUYECKUX BEILECTB, YpPaBHEHUS
XUMUUYECKUX PpEaKIui, OOBSACHITH HMX CMBICHI;, MOATBEPKIATh XapaKTEPHBIC
XMMHUYECKUE CBOKMCTBA BEIIECTB COOTBETCTBYIOLIMMHU 3KCIIEPUMEHTAMU U 3aIUCIMHU
YPaBHEHUN XUMUYECKUX PEAKLINM;

5) chopMUPOBAHHOCTh YMEHUHN YCTaHABIMBATh TPUHAJICKHOCTh U3yUEHHBIX
HEOPraHUYECKUX W OPTAaHUYECKUX BEIIECTB K ONMPEACICHHBIM KJIacCaM W Tpymiam
COCIMHEHUH, XapaKTEpHU30BaTh MX COCTAB M BAXKHEHILIHNE CBOWCTBA; ONPENCIATH
BUJIbI XUMHUYECKUX CBs3eil (KOBAJICHTHAsl, MIOHHAS, METAJUTMYECKAs, BOJOPOIHAS ),
TUTIBl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIUPOBATH XUMHUYECKUE
peaKunu;

6) BIIaJICHWE OCHOBHBIMM METOJIAMH HAyYHOT'O T[IO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUM (HaOJI0ICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICIUPOBAHMUE);

7) chOpMHUPOBAHHOCT, YMEHHI MPOBOAUTH PACUYEThl MO XUMHUYECKUM
dbopMmynam U ypaBHEHHSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UIECKUX
BEJIMYMH, XAPAKTEPU3YIOIIMX BENIECTBA C KOJWYECTBEHHOW CTOPOHBI: MACCHlI,

12



o0beMa (HOpMaJlbHbIE YCIOBHUS) ra30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BATh
CUCTEMHbIE XWMHMYECKHE 3HAHUS JUIsl TPUHATUAS pEHIeHUd B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBSA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

8) chopMUPOBAHHOCTh, YMEHUH IUIAHUPOBATH U BBINOIHATH XUMHYECKUU
AKCIIEPUMEHT (IIPEBPAILCHHS] OPIrAHMYECKUX BEIIECTB PY HarpeBaHUU, MOJyUYECHHE
ATUJIEHA U U3YUYEHHE €r0 CBOICTB, KAUECTBEHHBIE PEAKLIUU HA aJIbJET U Ibl, KpaxMma,
YKCYCHYIO KHUCIIOTY; J€HaTypaius OeIKOB IpU HArpeBaHHWM, LIBETHBIC pEaKIUU
O€JIKOB; MPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OMNpeAeNsIThb Cpeay BOJHBIX
pPacTBOPOB, KAUECTBEHHbBIE PEAKIIMU Ha Cylib(aT-, KapOOHAT- U XJIOPUA-aHHUOHBI, HA
KaTHOH aMMOHMS; PeIlaTh 3KCIEPUMEHTANbHbIE 33/1aud Mo TemaMm "Meramibl" u
"Hemeramibl") B COOTBETCTBHMM C MpPAaBWJIAMH TEXHUKH O€30MAaCHOCTH IIpH
oOpalieHu ¢ BelIecTBaMU U JIA0OPATOPHBIM OOOPYJOBAaHUEM; MPEICTABIATH
pe3yibTaThl XMUMHYECKOTO J3KCIEpHUMEHTa B (opMe 3amucu  ypaBHEHH
COOTBETCTBYIOIIMX peakuuid U (GOpMyiaHpoBaTh BBIBOABI Ha OCHOBE JTHX
pE3yNbTaTOB;

9) cpopMHUpOBAaHHOCTH YMEHUS AHAJIM3UPOBATH XUMHUYECKYIO HH(OpMaLuIO,
HOJy4YaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpPEICTB MAaccOoBOW HH(pOpMaLUH, CETh
WHTepHeT U 1pyrue);

10) chopMHUPOBAHHOCTH YMEHHH COONIOATh TPABUIIA SKOJOTHYCCKU
L[EJIECOO0PA3HOr0 TMOBENECHUS B OBITY W TPYJIOBOM JEATEIBHOCTH B LEJAX
COXpPAaHEHHUSI CBOETO 3I0POBbSl U OKPYKAKOLIEH NPUPOJHOM CpEIbl; YYUTHIBATH
OMACHOCTh BO3JCHCTBUS HA )KUBBIE OPraHU3MbI OIIPEIEICHHBIX BEIIECTB, TOHUMAs
CMBICJI [TOKAa3aTelIs MPEACIIbHON JOITYCTUMON KOHIEHTPALIMH;

11) nna oOydaromuxcsi ¢ OTpaHUYEHHBIMH BO3MOXXHOCTSMH 370POBBS:
c(hOpMHUPOBAHHOCTb YMEHHUSI TPUMEHSATH 3HaHUSI 00 OCHOBHBIX TOCTYITHBIX METOAAX
MMO3HAHHUSI BEIIECTB M XUMUYECKUX SIBIICHUN;

12) mus cimenblX W CIA0OBUIAIIMX OOydYarommuxcs: chOpPMHUPOBAHHOCTH
YMEHUS UCTIONB30BaTh pelbeHO TOUCUHYIO cucTeMy o0o3HaueHut JI. bpaitns mms
3aMyucy XUMUYECKUX (popmy.
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3. CTPYKTYPA U COJAEPKAHUE YUYEBHOU JUCIUILJIMHBI

5.1. Koau4ecTBO 4acOB HA 0OCBOeHHMe padoyeil MporpaMmbl y4eOHOM
AUCUMIIUHBI:

MakcumainbHas yueOHasi Harpy3ka ooyudarorierocs 84 yacoB, B TOM YHUCIIE:

o0s13aTeNbHas ayIMTOpHAs yueOHas Harpy3ka — 84 u,
BKJTFOUAs! IPAKTHUECKUE 3aHATHUS,- 24 4acos,

5.2. O0bem y4eOHOM TUCHHUILUINHBI U BUAbI Y4eOHOH padoThI

Bua yueOHoi# padoThl Oo0bem yacos
IITKPC

MaxkcumasibHasi yueOHasi Harpy3ka (Bcero)-oonem OII 84
Oo0s3aTeIbHAsA ayAUTOPHAsA y4yeOHAasi Harpy3ka (Bcero) c 84
npenojaBaTejieM
B TOM YHCJIE:
B (hopMe IPaKTUIECKOM MOTOTOBKH 20
TeopeTnyeckne 3aHATUS —JICKITUHU, YPOKHU 60
[IpakTHueckne 3aHATHS 24
Hrorosas arrecrauus B ¢gopme auddepeHunpoBaHHOIO
3ayera
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TemaTnuyeckuil NUIaH U copepkaHue ydeOHoH qucuuIuiuHbl « Xumus» 1 IHHIICC3 Ttexunyeckoro npoduiist

HauMeHoBaHue Conepxkanue yueOHOro MmarepuaJia Oobem YpoBeHb
pa3iesioB U TeM 4acoB YCBOEHHUS
1 2 3 4
BBenenue HayuyHble MeTOABl MO3HAHUSA BEUIECTB M XUMHUYECKHX SBJICHHU. Poib 2 1
AKCIEPUMEHTa U TEOPUU B XUMHH. MOJENUPOBAHUE XHUMHYECKUX
IIPOLIECCOB.
Pasznen 1 Oprannyeckasi Xumus 32
Tema 1.1. OcHoBHble | IIpeomem opzanuueckou xumuu. IIpupogHble, HCKYCCTBEHHBIE H 6 2
MOHATHSA CUHTETUYECKUE OpraHuyeckue BemecTBa. CpaBHEHHE OpPraHUYECKUX

OPraHu4YeCcKO XUMHUU
U TEOPHs CTPOCHUS
OPraHu4YecKux
COeIMHEeHUH

BEILIECTB C HEOPTaHUYECKUMH.

BaneHTHOCTh. XMMHUECKOE CTPOEHUE KaK MOPSAIOK COCIUHEHUSI aTOMOB B
MOJIEKYJIBI 10 BAJIECHTHOCTH.

Teopua cmpoenus opzanuveckux coeounenuii A.M. Bymnepoea.
OCHOBHBIE TOJOXKEHUSI TEOPUU XUMHUYECKOro CTpoeHus. M3omepus u
u30Mephl. XUMUYecKue (POopMyIsbl U MOJEIH MOJIEKYJ B OPraHUYECKOM
XHMUHU.

Knaccugpurayus opzanuueckux eeugecme. Kiaccudukaius BeIIECTB
MOCTPOCHUIO YTIEPOJHOrO CKejleTa U HATMYUIO0 (YHKIIMOHATBHBIX TPYIIIL.
['omonoru romomnorus. Hauana nomenknatypst IUPAC.

Knaccuguxkayua peaxyuit 6 opzanuyveckou xumuu. Peakunmn
MPUCOETMHEHUS (runpupoBaHus, rajoreHUpPOBAHUS,
TUIPOTAIOTCHUPOBAHUS, TUApaTaIum). Peakuun OTHICTICHUS

(meruipupoBaHusl, IETUAPOTaJIOreHUPOBAHUS, JETUAPATALINI
Jemoncmpayuu. Monenv MOJIEKyJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX
coenuHennii. KauectBeHHOE 0OHApY)KEHHE YTIIepo/1a, BOJAOPO/Ia U XJIOpa B
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MOJIEKYJIaX OPraHUYECKUX COCIMHEHUM.

Ilpogpunvnvie u npogheccuonanvHo-3nauumple 3j1eMEeHmMbl COOEPHCAHUA.
[Tonsitue o cybcrpare u pearente. Peakiinu OKUCIEHUS U BOCCTAHOBJICHHUS
opraHudeckux BemecTB. CpaBHEHHE KIACCU(PUKAIMU COCIUHEHUN W
KJIacCU(UKAIMU peakii B HEOPraHWYECKON U OPraHNYeCKOM XUMUHU.

Ilpakmuueckue padompr. OOHapyKeHHE YIJIEpOJa M BOIOPOAA B 2
OpPraHU4E€CKOM COETMHEHUHU.
Tema 1.2. Anxanel. AJIKaHbl: TOMOJOTWYECKHH pPSAI,U30MEPUS M HOMEHKJIATypa 10
Yri1eBo0pPOABI M MX | aJJKaHOB. XHMMHYECKUE CBOMCTBA aJIKaHOB (ME€TaHa, 3TaHa): TOPEHUE,
NPUPOIHbIE 3aMEIIEHUE, DPA3NI0KEHHUE, AeruaApupoBaHue. lIpuMeHeHHe ankaHOB Ha
HCTOYHHMKH OCHOBE CBOWCTB.

AnkeHol. DTUIIEH,ETO MOJTyYeHUe(IeruApUpOBaHUEM JTaHa,
JEToIuMepU3aluen MoaudTUiIeHa). ['oMomorudeckuid psa, H30Mepus,
HOMEHKJIATYpa aJKEHOB. XHMHWYECKHME CBOWMCTBA JTWIEHA: TOpPEHUE,
KaueCTBEHHbIE peakiuu (oOeciBeuynBaHue OpPOMHOM BOJBI UM pacTBOpa
IepMaHraHata Kajus), Tujaparanus, nonumepusanus. [IpumeHeHue
ATUJICHA HA OCHOBE CBOWCTB.

Juenvt u xayuyku. IloHSATHE O AMEHAX KAaK YIJIEBOJOPOAAX C ABYMS
JBOVHBIMU CBA3AMU. CONPSOKEHHBIE JHEHBI. XHWMHUYECKHE CBOMCTBA
Oyranuena-1,3 u wu3ompeHa: oOeclBEYMBaHUE OpPOMHON BOABI U
noJuMepu3anusl B Kayuyykd. HaTypanbHbli M CUHTETHYECKHE KAYYYKH.
Pe3una.

Ankunol. AuetuneH. XHMUYECKHE CBOWCTBAa all€TUJIEHA: TOPEHHE,
oOecliBeunBaHre OpPOMHOW BOJbI, MPHUCOCTUHEHUN XJIOPOBOJIOpPOJA H
ruaparanus. [I[pumeHeHue aneTuieHa Ha OCHOBE CBOMCTB. MexKiaccoBast
M30MEPHS C aITKAIUEHAMU.

Apensvl. benzon. XuMuyeckue CBOMCTBAa O€H30J7a: TOPEHHE, PEaKIUU
3aMmenieHust (raJjoreHnpoBaHue, HuTpoBanue). [IpuMenenne OeH30i1a Ha
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OCHOBE CBOMCTB.

Ilpupoonvie ucmoynuxku y2ne6000podoe. lIpuponHblii Tra3: COCTaB,
npuMeHeHue B kadectse TommBa. Hedts. CocTaB u nepepabotka HEPTH.
[Teperonka Hedgtu. HerenpoaykTsr.

Hemoncmpauuu. I'openue METaHa,
sTHIIeHA,arleTuiaeHa. OTHOIIEHeMeTaHa, dTUJIeHa, alleTHieHa W OeH30Ja
K pacTBOpaM NepMaHTraHata Kajus u OpomHoil Boje. [lonydenue stunena
peakuuen JeruapaTtalny 3TaHoJIa, aleTUIeHa

— TUAPOIN30M KapOuja Kaiblus. PazioxeHue kaydyka Mpyu HarpeBaHUH,
UCIIBITAHUE TMPOJYKTOB PA3JI0KEHUS Ha HempenelbHocTh. Koimekius
oOpa3uoB HepTh M HedrenponykToB. Komnekuus «KameHHbId yrojp u
MPOAYKITUS KOKCOXUMUYECKOTO TIPOU3BOJICTBAY.

Jlabopamopnsie onvimpr. O3HaKOMJICHHE C KOJUIEKIIUEH 00pa3iioB HEDTU
U MPOAYKTOB €e nepepadoTku. O3HAKOMJICHUE C KOJUIEKIIMEH KayuyyKOB U
oOpa3iaMu U3AeNIUi U3 pe3UHBbI.

Ilpogunvnvie u npoghpeccuonanvro-3nauumole 3J1eMeHMbL COOEPHCAHUA.
[TpaBuno B.B. MapxoBuukosa. Knaccudukanus u Ha3HaUeHUE KayIyKOB.
Knaccuduxkanus n HazHaueHue pe3vH. Bynkanuzarus kayqyka.
[Tonydyenue aneTwieHa MNUPOJIM30M METaHa M KapOWUJIHBIM CIOCOOOM.
Peakuust monuMepuzanuyd BUHWIXJIOpUAA. [lOMMBUHWIXJIOpUA W €ro
npumeHenue. TpuMepuzanus aneTuiieHa B 0€H301.

[Tonsitue 00 skcTpakuuu. BoccTaHoBieHWE HUTPOOEH30Ja B AHWJIMH.
I'omonornueckuit psa apeHoB. Tomyos. HurpoBanue tosyona. TpoTun
OcCHOBHBIE HAMpPABJIEHUS TPOMBILIUICHHON NepepadOTKU MPUPOJHOTO rasa.
[TonyTHbI# HEDTAHOM Ta3, €To epepadoTKa.

[Ipotiecchl IPOMBIIIIEHHON Tepepad0TKN HEPTH: KPEKUHT, pU(POPMUHT.
OxTaHOBOE YKCJI0 OEH3WHOB M 1IETAHOBOE YHCJIO TU3EIbHOTO TOIIMBA.
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Kokcoxummueckoe IIPONU3BOACTBO M €T0 IIPOAYKIIHA.

Hpakmuuec'xue 3aHAmMUA
«HonyquHe 9THUJICHA 1 N3YYCHHUC CI'O CBOMCTBY

Tema 1.3.
Kucaopoacoaepxaiiue
OpraHuvecKue
COeTMHEHHS

Cnupmot. llonmydyeHue sTaHona OpOKEHUEM TJIIOKO3bl M THJpaTaiueit
sTwieHa. [mapokcunpHas rpymnma Kak ¢yHKuoHanbHas. [loHaTtme o
MPECIbHBIX OJHOATOMHBIX CIHHUPTAX. XHUMUYECKHE CBOMCTBA 3TAHOJNA:
B3aMMOJICUCTBHUE C HATPUEM, 00pa30BaHNE MPOCTHIX U CIOXKHBIX 3(UPOB,
OKHCJICHHE B QJIbJIETU/L.

[IpuMeHneHune 3TaHoIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCIIEICTBUS
Y NIPEYTIPEKICHUE.

[nuneprH Kak MpeACTaBUTENIb MHOTOATOMHBIX cnupToB. KauyecTBeHHas
peakuus Ha MHOTOATOMHBIE CIUPTHI. [[prMeHeHne rauuepuHa.

@Denon. Duznyeckre 1 XUMUYECKUe cBoicTBa (heHona. Bzaumuoe BinusiHue
aTOMOB B MoOJIeKyJie (DeHOJa: B3aUMOJIEUCTBUE C THIIPOKCUIOM HATpUS U
a30THOM kuciotoil. [lpumenenune GpeHosia Ha OCHOBE CBOMCTB.

Anvoecuont Ilonsitue 00 anpaerugax. AJsbAeTUIHAS TpyINa Kak
byHkuuoHanbHass. Dopmalberusi W €ro CBOMCTBA: OKHUCJIEHHE B
COOTBETCTBYIOIYIO KHUCJIOTY, BOCCTAHOBJIEHHWE B COOTBETCTBYIOIUMI
criupt. [lonydenue abAeruioB OKMCICHUEM COOTBETCTBYIOIINX CIIHUPTOB.
[Ipumenenue popmaiibierua Ha OCHOBE €ro CBOMCTB.

Kapoonosvie kucnomwr. llonatue 0  KapOOHOBBIX  KHCJIOTax.
KapOokcunpHast rpymnna kak (QyHKUMOHaNbHas. ['oMoiorudeckuil psa
npeaeabHbIX  OJHOOCHOBHBIX  KapOOHOBBIX  kucior. llomydyenue
KapOOHOBBIX KHCIIOT OKHUCIICHHEM allbJIeTHI0B. XUMHUYECKHUE CBOWMCTBA
YKCYCHOM KHCJIOTHI: OOIlME€ CBOWCTBA C MHHEPAIBbHBIMU KHCIOTAMHU U
peakuus dtepudukanuu. [IpumeHeHne yKCyCHOW KHCIOTHI Ha OCHOBE
CBOWCTB. Brpiclmime >XHWpHBIE KHUCIOTHI HA NPUMEpPE MAIBMUTUHOBOU H
CT€apUHOBOM.
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Cnoscuvie 3¢pupvr u scupot. IlonydeHue CIOXKHBIX 3(QHUPOB peakiHen
srepudukanuu. CiaoxxHbie 3QUpbl B IpUpoje, ux 3HaueHue. [Ipumenenue
CJIOHBIX A()MPOB HA OCHOBE CBOMCTB.

Kupel kak cnoxsble 3¢upbl. Knaccuduxamus xupoB. XuUMHYECKUE
CBOMCTBA KUPOB: THAPOJIU3 U THAPUPOBAHUE KUAKUX KUPOB. [[pumeHeHmne
JKAPOB HAa OCHOBE CBOWCTB. MbLIa.

Yeneeoow. Yrneronmpl, ux kiaccuukanus: MOHOCAXapuAbI(TIIIOK03a,
bpykTo3a), aAucaxapuisl (caxapo3a) W ToOJUcaxapuabl (Kpaxmaia u
1IEJITI0I03a).

['mrok03a — BEHIECTBO C JABOMCTBEHHOM (PYHKIMEH — albJETUAOCIHPT.
XHWMHYECKHE CBOWMCTBA TIIOKO3bl: OKUCJIEHHE B TIIOKOHOBYIO KHCIIOTY,
BOCCTaHOBJIEHHE B COPOUT, ciUpTOBOE OpokeHue. [I[puMeHeHne ritoKo3bl
Ha OCHOBE CBOWCTB.

3HayeHue YrieBOJOB B KMBOUM MPUPOJAE U B KU3HU yenoBeka. [loHsaTue o
peaxkuuax MOJIMKOHEHCAllUH M THUApONM3a  Ha  IpuUMepe
B3aMMOIPEBpALEHUI: TIIt0K03a L] [] moaucaxapua.

Jlemoncmpayuu. OKUCIIEHNUE ClIMpTa B anbAerul. KauecTBeHHbIe peakunu
Ha MHOTOATOMHBIE CIIUPTHI. PacTBOpUMOCTH (peHOJIa B BOJIE MPU OOBIYHOM
TEeMIlepaType M MNpu HarpeBaHuu. KadecTBEHHbIE peaklMH Ha (PEHOJI.
Peakiust cepeOpsiHOro 3epkaja albJerujaoB W TIOKO3bl. OKHUCIEHHE
aJIBJICTHJIOB M TJIFOKO3bI B KHCIIOTY C MoMoInbio ruapokcuaa meau (11).
KauectBennas peakius Ha kpaxmai. Komiekiust 3(pupHbIX Macen.
Jlabopamopuvie onvimpl. PacTBOpeHHME TIMIEpUHA B BOJAE U
B3auMoJiericTeue ¢ rupokcuaom meau (11). ColicTBa yKCyCHOM KUCIIOTHI,
o0mue co CBOMCTBAaMH MHHEpaJIbHBIX KHUCJIOT. Jloka3aTeanCTBO
HEMPEETBbHOIO XapakTepa XKUAKOTo kupa. B3anmoneicTBrue riatoko3bl U
caxapo3sl ¢ rugpokcuioM Meau (I1). KauectBennast peakiust Ha Kpaxmail.
Ilpogpunvnvie u npogheccuonanvHo-3nauumple Ij1eMEeHmMbl COOEPHCAHUA.

19




MeTunoBbIN CIUPT U €ro UCMOJIH30BAHUE B KAYECTBE XUMUYECKOTO CHIPBS.
TokCHYHOCTh METAHOJIA U MPaBUIIA TEXHUKU 0€30MacHOCTU IpU padboTe ¢
HUM. DTHJICHIJIMKOJIb U €r0 MPUMEHEHHe. TOKCUYHOCTh ATHUIICHIJIMKOJIS U
npaBuiia TEXHUKH 0€30MMacCHOCTH P paboTe C HUM.

[Tonyuyenue gpeHosa u3 NpoIyKTOB KOKCOXUMUYECKOTO TPOU3BOJICTBA U U3
OeH30J1a.

[TomukoneHCAITHS dbopmanbaernma C benooM B
dbenonodopmanpaeTUIHYIO CMOITy. Anetanbaerui. [loasTue o KeToHax Ha
npumMepe aneroHa. [[puMeHeHue aneTona B TEXHUKE U TPOMBITTUICHHOCTH.
Muoroo0pa3ue  kapOOHOBBIX KHUCJIOT (I[aBejieBas KHUCIOTa  Kak
JIByXOCHOBHAs, AaKpHWJIOBash KHUCJIOTa KakK HEMpeaenbHas, OeH30iHas
KHCJIOTa KaK apOMaTH4eCKasi).

[InenkooOpasyromue Macia. 3aMeHa >KHUPOB B TEXHHUKE HEMHUIICBHIM
cbipbeM. CUHTETUYECKUE MOIOIIIUE CPEJICTBA.

MosiouHokuciOoe OpokeHHE TIIOKO3bl. KHCIOMOJOUYHBIE MPOIYKTHI.
CuniocoBanne kopmoB. HutpoBanue 1nemiono3sl. [Iupokcunms.
Ilpakmuueckue 3auamus

«ITonyuenue n cBOMCTBA YKCYCHOM KHCIOTBD)

«OO0HapyXeHHEe YTIEBOI0B B IPOAYKTAX MTUTAHUSDY

4
Tema 1.4. Amunwr.  Ilonstue 00 amuHax. AnudaTUYecKue aMUHBI, HUX 8
A3oTcoaep:Kamue KJaccU(UKaIMs 1 HOMEHKIIATypa. AHUJIMH, KaK OPTaHUIECKOE OCHOBAHHUE.
OpraHuyeckKue [Tomyuenue anunuHa U3 HUTpoOeH3oa. [I[puMeHeHe aHUIMHA HA OCHOBE
COeIMHEeHMS. CBOMCTB.
Hoaumepsbl Amunokucnomost. AMUHOKUCTOTHI Kak aMmpoTepHbIe TU(YHKIIMOHATBHBIC

OPraHUYECKUE COCAUHEHUS. XHMHYECKHE CBOWCTBA AMMWHOKHCIIOT:
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B3aMMOJICHCTBUE CO IEJI0YaMH, KUCJIOTaMH M JAPYT C JAPYyroM (peakius
noJMKoHAeHcanuu). IlenTtuaHas cBs3p U noaunenTuabl. [IpumeHeHue
aMHHOKHCJIOT HA OCHOBE CBOMCTB.

benku. llepBuuHas, BTOpUYHAs, TpPETUYHAS CTPYKTYphl OEJKOB.
XWUMUYECKHE CBOMCTBa OCJIKOB: TOpeHHUE, JCHATypalus, THIPOJIU3,
IIBETHBIE peakiuu. bruonornaeckue GyHKIIUNA OSITKOB.

Ilonumepwni. benku u nonucaxapuabl KaK OMOMOIUMEDBI.

[Inmactmaccel. IlomyueHne noONMMEPOB peakUMed NOJMMEPU3ALMU U
MOJIMKOHJIEHCAINH. TepMOTIIaCTUYHBIE M TEPMOPEAKTUBHBIE TIJIACTMACCHI.
[IpencraButenu miactmacc. Bomokna, ux knaccudukanus. [lonydenue
BOJIOKOH. OTJeIbHbIE TPEACTABUTENIN XUMUYECKUX BOJIOKOH.
Jemoncmpayuu .B3aumoAeicTBUE aMMHMaKa M AHWIMHA C COJSHOU
KHCIOTOM. Peakius annimHa ¢ OpoMHO# BooM. [loka3aTeabCTBO HATMYUS
(GyHKIHMOHATIBHBIX TPYII B PacTBOpaxX aMHUHOKHCIOT. PacTBopenue wu
ocaxeHue 0enkoB. LIBeTHbIe peakiuu 6enkoB. ['opeHne nTudbero nepa u
IEPCTAHON HUTH.

Jlabopamopnsie onvimul. PactBopeHue OenkoB B Boje. OOHapyxkeHHE
OelKOB B MOJIOKE M B MsCHOM OyiboHe. [leHaTypainusi pactBopa Oenka
KYPUHOTO SIIIa CIIUPTOM, PACTBOPAMH COJICH TSDKEJIBIX METALIOB W MpHU
HarpeBaHUM.

Ilpoghunvnvie u npogheccuonanvrHo-3nauumole 3J1eMEHMbL COOEPHCAHUAL.
AMUHOKANpoHOBasi KUcjioTa. KanpoH kak mpeACcTaBUTENb MOJMAMUIHBIX
BOJIOKOH. Vcrnonb3oBanue rujposin3a OCJIKOB B IPOMBINLIEHHOCTH.
[TonuBUHMIXIOPU/T, MOUTETPAPTOPITUIICH (Tedmon).
®denonodopmanpaeruaapie wiactmacebl. Llemnynoua. IlpombinuieHHOE
MPOU3BOJICTBO XUMHUYECKHUX BOJIOKOH.

Hpakmultecmte 3anamusn.
«Pacmo3HaBanue miacTMacc ¥ BOJIOKOH
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KOHTpOJII)HaH pa60Ta «['eneTnyeckas cBsI3b OPraHNYICCKUX BCIUICCTB»

Pa3gea 2.

O01mas 1 HeOpraHm4ecKass XuMmsi

50

Tema 2.1 OcHOBHBIE
MOHATHUSA U 3aKOHBI
XUMUH

Ocnognwvle nonamusa xumuu. BeectBo. AToM. Monekyina. XMMAYECKUAM
aneMeHT. Aymorponus. [IpocTteie u cnoxHbie BeniecTBa. KauecTBeHHbIN 1
KOJMYECTBEHHBIM COCTAB BEMIECTB. XHWMHUYECKHE 3HAKU W (HOPMYJIBI.
OTHOCHTEIIbHBIE aTOMHAs M MOJIEKYJIsIpHas Macchl. KouecTBo BeliecTsa.
Ocnoenvte 3axkonvt xumuu. CTeXuoMeTpus. 3aKOH COXPAHEHHUS MacCChl
BEIIECTB. 3aKOH TMOCTOSHCTBA COCTaBa BEIIECTB  MOJICKYJISIPHOU
CTPYKTYpBI. 3aKOH ABOTaJpo U CIEACTBUA UX Hero.PacueTHsle 3a1aun Ha
HaXO0XXJICHUE OTHOCUTEIIbHOM MOJEKYJISIPHONH MAacChl, OIpeJeeHue
MacCOBOM JI0JIM XMMUYECKHUX JIEMEHTOB B CJIIOKHOM BEIIECTBE.
Jemoncmpayuu. Mopaenn aTtoMOB XHMHYECKHX 3JIEMEHTOB. Mojenu
MOJIEKYJ IPOCTBIX U CI0KHBIX BellecTB. KoJeKIus MpOCThIX U CIIOKHBIX
BEILIECTB.

Ilpoghunvnuie u npogheccuonanvrHo-3HavuMble 371eMeHmbl
cooepicanun. Annotponusie Moaudukanuu yriaepoja (anmas, rpadur),
KHciopoaa (KUCIOpo, 030H), oyioBa (cepoe u Oenoe o070Bo). [loHsitue o
XUMHUUYECKON TEXHOJIOTMH, OMOTEXHOJIOTUHA U HAHOTEXHOJIOTHUH.

Tema 2.2.
Iepuoanuecknii
3aKOH U
nepuoanYecKas
CHCTEMA XHUMHYECKHUX
iemenToB JI.W.
MenpaeseeBa u
CTPOEHHE aToMaA.

Ilepuoouueckuit 3axkon /I.U. Menoeneeea. Otkpuitue J[.11.Menneneebim
nepuoAnveckoro 3akoHa. Ilepuoandeckuii 3akoH B dopmynupoke J[.H.
Meunpneneena.

[lepuonnueckass TabnMIla XWUMHYECKHX ODJIIEMEHTOB — TpadudecKoe
OTOOpaKEeHHE TMepuoandeckoro 3akoHa. CTpyKTypa MEepUOANYECKOM
TaOHIIBL: TIEPUOJIBI (MaJIbIE ¥ OOJBINNE), TPYNIHI (TJIABHASI U TOOOYHAs).
Cmpoenue amoma u nepuoouueckuit 3akon /[.H. Menoeneesea.Atom—
CJIOXHAas yacTuna. Sapo (MpoTOHBI U HEUTPOHBI) U DIIEKTPOHHAST 000I0UKA.
N3otombl. CTpoeHUE IICKTPOHHBIX 000JOYEK aTOMOB AJIEMEHTOB MaJjIbIX
nepruogoB. OCOOCHHOCTH CTPOCHUS JJICKTPOHHBIX 000JI0YEK aTOMOB
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AJIEMEHTOB OOJBIIUX MEPHOAO0B (MEPEXOTHBIX 3JIeMeHTOB). [loHsTHE 00
opoutaisx. s-, p- u d-OpOutanu. DIEKTPOHHBIC KOHDUTYPALIUH aTOMOB
XUMHUYECKUX JIEMEHTOB.

CoBpeMeHHass (QoOpMyIHpPOBKA TMEPUOAMYECKOTO 3aKOHA. 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA U TMEPUOJUYECKON CHUCTEMBbl XHUMHYECKUX
anementoB J[.M. MenneneeBa s pa3BUTUS HAYKM W IOHHMAaHUSA
XUMHUYECKON KapTUHBI MUPA.

Jlemoncmpayuu. Paznuuasie  (GOpMBI  TEPUOAMYECKOM  CHCTEMBI
xumudeckux dyeMeHToB .M. Menneneepa. JluHamMmudeckue TaOIHITBI TIIS
MOJICTUPOBAHUS MEPUOJUYECKON CUCTEMBI.

Jlabopamopnsie onvimpl. MoaenupoBaHUE NMOCTPOEHUSI NEPUOAUUECKOMN
TaOJIUIbI XUMUYECKHUX JIEMEHTOB.

Ilpogpunvnuvie u npogheccuonanvno-3nauumoie 3J1eMEHMbL COOEPHCAHUA.
PannoaktuBHOCTh.  MCnonbp30BaHME  paJUOAKTUBHBIX H30TONOB B
TEXHUYECKUX LEIsAX. PEHTT€HOBCKOE M3IyUYEHUE U €r0 MCIOJIb30BAHHUE B
TEXHUKE M MeauluHe. MoaenupoBaHWE KaK METOJl MPOTHO3UPOBAHUS
CUTYyally Ha MMPOU3BOJICTBE.

Ilpakmuueckue 3anamua «CoCTaBlI€HUE BJIEKTPOHHO-TPaPUUECKUX
(bOpMyJ XUMHUYECKUX JIEMEHTOBY.
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Tema 2.3. CTpoeHnue
BelllecTBa

Honnaa xumuueckasa ceazb. KaTnonsl, ux oOpa3oBaHUE M3 aTOMOB B
pe3yabpTaTe mpolecca OKUCIeHUS. AHHOHBI, UX 00pa30BaHUE U3 aTOMOB B
pe3ynbTare mpolecca BOCCTaHOBIECHHs. MOHHas CBSI3b KaK CBSI3b MEXIY
KaTUOHAMU M aHUOHAMHU 3a CUET DJIEKTPOCTATUYECKOTO MPUTIKEHUS.
Knaccudukanus HOHOB: MO COCTaBy, MO 3HAKY 3apsjia, MO HaJTUYUIO
ruapaTHoil 00osouku. MoHHBIE KpucTammyeckue penieTku. CBoiicTBa
BEILIECTB C MOHHBIM TUIIOM KPHUCTAINIMYECKOUN PELIECTKH.

Kosanenmnas xumuueckas céazb. Mexanusm 00pa3oBaHUs KOBAJICHTHOU
CBsI3U (OOMEHHBIN U JJOHOPHO-AKIENTOPHBIN). DIEKTPOOTPULIATETLHOCTD.
KoBaneHTHbIE MOJIIpHASsT U HEMOJISIpHAS CBA3U. KpaTHOCTh KOBaJE€HTHOU
CBs13U. MOJNIEKyYJIIpHBIE U aTOMHbBIE KpUCTAIIMYECKHE pemeTku. CBoKCTBa
BEILIECTB C MOJIEKYJISIPHBIMU 1 aTOMHBIMU KPUCTAINTIMYECKUMU PEIICTKAMH.
Memannuueckasa céa3p. MeTamnueckass KpUCTaJUIMYECKasl pelieTka u
MeTaJlTnYecKasi XuMudeckas cBsi3b. GU3nyecKkue CBONCTBA METAJIOB.
Azpecammuble cocmoaHua eeuwiecme U 6000pooHas ceéa3p .TBeploe,
KUIKOE M razoo0pa3Hoe cocTosiHusg BemlecTB. [lepexos BemiecTBa u3
OJIHOTO arperaTHOro COCTOsIHUA B Apyroe. BogoponHas CBs3b.

Hucmole sengecmea u cmecu. llonsitue o cMecu BemecTs. | OMOreHHbIE U
rereporeHHble cmecu. CocTtaB cmeceil: o0ObeMHass W MaccoBas J0JH
KOMIIOHEHTOB CMECH, MacCOBAasi JI0JIsl IPUMECEHN.

Jucnepcuvie cucmemot. 1lonatue o nucriepcHou cucreme. JlucnepcHas
daza u mucnepcuonHas cpena. Kmaccudukamnus IUCTIEPCHBIX CHCTEM.
[ToHATHE O KOJJIOUIHBIX CUCTEMAX.

Jemoncmpayuu. Mopenp  KpUCTAUIMYECKOW  PEIIETKH  XJIOpHUAA
HaTpus.O0pa3ipl MHUHEPAIOB C HMOHHOW KPUCTAJUTMYECKON PEIIeTKOM:
KaJIbIIUTA, TAJIATA.

Jlabopamopnwie onvimul. [IpyurotoBiieHne CycrieH3UM KapOoOHaTa KalbIUs
BBose. [losmydyenue smMmynbcunm MoTOpHOrOo Macna. O3HaKOMJIIEHHE CO
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CBOMCTBAMU JUCIIEPCHBIX CUCTEM.

Ilpogpunvnvie u npogheccuonanvHo-3navuMble 31eMEHMbL COOEPHCAHUA.
[TonsspHOCTB CBSA3U M MOJIPHOCTH MOJIEKynbl. KonneHncanus. TekyuyecTs.
Bosronka. Kpucrammzamusa. Cyonumarus u aecyoauManus. AHOMaTuu
(¢u3nueckux CBOMCTB BOABL. JKuakue Kpucramuibl. MUHEpabl U TOPHBIE
NOpOAbl KaK MPUPOJHBIE CMECH. OMYJIbCHH M CYCIIEH3UHU. 30 (B TOM
yucie a3po3oiau) u renu. Koarynsauusa. Cunepesuc.

IIpakTnyeckas padora «CocTaBieHHE CXE€M O0Opa30BaHUSA XUMUYECKUX
CBA3EH»

Tema 2.4.
Boaa. PacTBopsbl.
DJIEKTPOJIUTHY CCKASA
AUCCONMALHA

Booa. Pacmeopwi.  Pacmeopenue. Bona  Kak  pacTBOPHUTEIb.
PactBOpuMOCTh BEILIECTB. Hacepltennsie, HEHACHIIIEHHBIE,
MEPECHIIIEHHBIE  PAaCTBOPBI.  3aBHCUMOCTb  pPacTBOPUMOCTH  Ta3OB,
YKUJKOCTEN M TBEPJIBIX BEIIECTB OT PA3IMYHbBIX (PAKTOPOB.

MaccoBast 10Ji1 paCTBOPEHHOTO BELIECTBA.

Inekmponumuyeckas ouccouyuayusn. IICKTPOIUTHl U HEIJIEKTPOUTHI.
DneKTpoauTuyecKass Juccouuanus. MexaHu3Mbl JIIEKTPOJIUTHUYECKON
JUCCOLUALINYU JJISI BEHIECTB C Pa3JIMYHBIMUA TUIIAMH XHUMHUYECKOW CBS3H.
['unpaTupoBaHHbIC u HETUPaTUPOBAHHBIE WOHBI. Crenenb
ANEKTPONUTHYECKON auccoruanuu. CuibHbIE W CaOble AJIEKTPOJIMUTHI.
OCHOBHBIC TIOJIOKEHUSI TEOPUM DJICKTPOJUTHUECKON JTUCCOLUAIINH.
Kucnotel, 0CHOBaHUS U COJU KaK 3JEKTPOJIHUTHI.

Jlemoncmpayuu. PactBopuMocTh BeliecTB B Boje. CoOupaHue rason
METOJIOM BBITECHEHUS BOIbl. PacTBOpeHUE B BOJIE CEPHOM KMCIIOTHI U COJieH
aMMOHMS. MI3roToBIE€HUE TUIICOBOU MTOBS3KH.

Ilpogpunwvnvie u npogheccuonanvno-3navuumple r1eMEeHmMbl COOEPHCAHUA.
PactBopenue kak Gpusnko-xuMudeckuii mpoiecc. Termnosbie 3 EKThI Tpu
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PaCTBOPCHUMU. KpI/ICTaJ'IJIOFI/II[paTBI. Pemenue 3aJa49 Ha MaCCOBYIO JOJIO
PaCTBOPCHHOI'O BCHICCTBA. HpI/IMeHGHI/Ie BOJAbI B TCXHHYCCKUX ILCILIX.
KecTkocTh BOJBI 1 CITOCOOBI €¢ YCTPAHCHUA. MI/IHepaJILHble BOJBI.

Ilpakmuueckue 3anamusn  «lIpuroTtoBieHue pacTBopa 3aJaHHOU 4
KOHIICHTPAII
«CocTraBiieHHe YpaBHEHUN peakuuii HOHHOTO OOMEHa
Tema 2.5. Okcuowl u ux ceoiicmea. Kucnomwl u ux ceoitcmea. Ocnosanus u ux 10
Knaccudpuxauus ceouicmea.Conu u ux ceoncmaed.
HEOPraHMYeCKHUX Ilpogpunvnvie u npogheccuonanvno-3nauumvle I1eMeHMbL COOEPIHCAHUA.
COeJIUHEHUH U UX [IpaBuiia pazbaBiieHHs CEpHOU KUCIOTHI. McTioib30BaHKE CEPHOM KUCTOTHI
CBOliCcTBA B NOPOMBINUICHHOCTH. EjakWe 1ienoud, UX  HCMOJIb30BaHUE B
MIPOMBIIIJIEHHOCTH. [ allleHass W HeralmieHass M3BECTh, UX IPUMECHEHHE B
cTpouTeNbCcTBe. [ MIic U anedacTp, TUIICOBaHUE.
ITonstue o pH pactBopa. KucnorHas, mienoyHas, HEHTpajabHas CpeIbl
pPacTBOPOB.
Ilpakmuueckue 3anamus 4
«IlomyyeHne TUAPOKCUAOB ATIOMUHUS M LMHKA W HCCIEIOBAaHUE HX
CBOMCTB»
«I'maponm3s coneiy.
Tema 2.6. Xumuueckue | Knaccugpukayusa xumuueckux peakyuii. Peakunun COCIUHCHUS, 8

peakuuu

pasnoXkeHus, 3amenienus, oomena. Karanurnueckue peakiuu. O6parumbie
U HeoOpaTUMbIe peakIMu. [ OMOTeHHbIE M TETEPOTEeHHBIE PEaAKIUU.
DK30TEepMHUUECKHUE W DHIOTEPMUUYECKHE peakiuu. TeraoBor 3ddekt
XAMHUYECKUX peakui. TepMOXUMUYECKUE YPABHEHHUS.
Okucnumenvno-eoccmanogumenvuovle peakyuu. CTEIEHb OKUCICHUS.
OxucnuTens U BOCCTaHOBIIEHHE. BocctaHoBUTENb U OKUcIeHUe. Meton
AJIEKTPOHHOTO OajlaHca Il COCTaBJICHWS YpaBHEHUW OKHUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIHIA.
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Ckopocmov xumuueckux peaxyuii. [IoHATHE O CKOPOCTH XMUMHYECKHX
peakuuii. 3aBUCUMOCTh CKOPOCTH XMMHMUYECKHUX PEaKUUil OT pa3IndHbIX
(akTOpoB: MPHUPOABI PEATUPYIOLIMX BELIECTB, HUX KOHILEHTpPAIMH,
TEMIEPATYpPbl, MOBEPXHOCTU CONPUKOCHOBEHUS U  MCIIOJIb30BAHMS
KaTaJIn3aTOpOB.

Oopamumocmev xumuueckux peaxyuii. OOpatuMble U HeoOpaTUMBbIE
peakiuu. XUMUYECKOEe PAaBHOBECHE U CITIOCOOBI €r0 CMEIICHUS.
Jlemoncmpayuu. llpuMepbl HEOOpPATHMBIX pEaKUUH, HAYOIUX C
o0pa30BaHUEM OCaJIKa, I'a3a WU BOJbL. 3aBUCUMOCTb CKOPOCTH PEAKIIMH OT
IPUPOABI PEATUPYIOIINX BEIIECTB.

Jlabopamopnwie onvimoi. Peakuys 3aMelIeHUs MEJIU KEIE30M B paCTBOPE
MEJHOro Kynopoca. Peakuun, uaynme ¢ o0pa3oBaHHEM OCaJKa, ra3a WiH
BOJBL. 3aBHCUMOCTb CKOPOCTH B3aUMOJEHCTBUS COJISIHOM KHCIIOTBI C
METaJUIAMH OT UX IPUPOJBI.

Ilpogunvnuvie u npogheccuonanvno-3nauumoie 371eMEHMbL COOEPHCAHUA.
[Tonsitue 00 onekTponmze. ODJIEKTPOJIM3  PACIUIABOB.  IJIEKTPOJIU3
pPacTBOPOB. DJIEKTPOJIUTUYECKOE TOJydYeHHE antoMuHuA. [IpakTnueckoe
IPUMEHEHUE  JJIeKTponu3a. l'ampBa”omactuka.  ['asbpBaHOCTErMS.
PadunupoBaHne IBETHBIX METAILIOB.

Karanu3. [ oMOreHHbIE U reTepOoreHHble KaTanu3atopel. [I[poMOTOPBL.

Tema 2.7. MeTa/llIbI "
HEeMeTaALIbI

Memannbi. OCOOEHHOCTH CTPOEHUSI aTOMOB M KpuctauioB. Ousnyeckue
cBoiicTBa MerauioB. Krnaccudukanus MeTauioB MO  pas3IMYHBIM
IIpU3HaKaM. XMMHUYECKME CBOMCTBA METAJUIOB. DJIEKTPOXUMHUUYECKUN PAJL
HamnpspKeHu MetauioB. Metamnorepmus. O01ue crnocoObl MOJTy4YeHUs
METAJIJIOB. ITonsitue 0 METAJIITyPIUH. [Iupomeramnyprus,
TUAPOMETAILUTYPrUs U AeKTpoMeTauTyprusi. CruiaBbel YEpHBIE U IBETHBIE.
Hememannp. OcoOEHHOCTH CTpOEHHsS aToMoB. Hemeramnsl—mipocTsie
BEIECTBA. 3aBHCHMOCTh CBOWMCTB TAJIOT€HOB OT HX [OJIOXKEHUS B

10
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nepuoandeckorn cucrteMe. OKHCIHUTENbHBIE W BOCCTAHOBUTEIIBHBIC
CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT HUX IIOJOXKEHHUS B pALy
ANEKTPOOTPULIATENBHOCTH.

Hemoncmpayuu. Komnekuns MertaoB. Koiiekuus HeMETaIIOB.
BrlTecHeHre MeHee aKTHMBHBIX T'aJIOTEHOB M3 PacTBOPOB MX coJieil Oosee
AKTUBHBIMM  rajoreHamu. Komiekuuu  NOpOAYyKIMH  CHIIMKATHOU
IPOMBINIIIEHHOCTH (cTekna, papdopa, pasHca, IeMeHTa pa3InIHBIX MAPOK
u ap.)

Jlabopamopnwie onvtmot . O3HAKOMIIEHUE CO CTPYKTypamMH CEPOro M
oenoro uyryHna. Pacno3naBanue py[ xenesa.

Ilpogpunvnvie u npogheccuonanvHo-3nauumple 31eMEHMbL COOEPIHCAHUA.
Koppo3ust mMeTamioB: XuMu4eckas U 3JEKTPOXUMHUYECKass. 3aBUCUMOCTb
CKOPOCTH KOPpPO3UHU OT YCIIOBUI OKpykaroued cpensl. Knaccudukanus
KOpPpO3UU METAJIOB MO pa3inyHbIM Mpu3HakaMm. CrocoObl 3alliuThl
METaJUIOB OT KOppo3uu. IIpon3BoaCcTBO YyryHa u cTainu.

[Tomy4yeHnne HeMeTauioB (PPaKIMOHHONW MEPETOHKON KUIKOTO BO3JyXa H
AIIEKTPOJIM30M PACTBOPOB WM PACILIIABOB JIEKTPOIUTOB.

CuiMkaTHasi HpOMBINUIEHHOCTh. [IpOM3BOICTBO CEPHON KUCIIOTHI.

Ilpakmuueckue 3anamusa «llonydenue, coOupaHue M pacro3HABaHUE 2

ra3oB»

Jlugpgpepenyupoeannviit 3auem 2
Hmozosana ammecmayus 6 hopme ougpghepenyuposannozo 3auema 84

Hmozo
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6. XAPAKTEPUCTUKA OCHOBHBLIX BUJIOB YUYEBEHOI
AEATEJBHOCTU CTYAEHTOB

Cooepircanue Xapakmepucmuka 0CHOBHbBIX U008 OeAmMeIbHOCHU
00yuenusn ooyuarowezoca (Ha ypoeHe yueoHvlx 0elicmaeuit)

-JlaBaTh ompeneseHue M ONEpPUPOBATH
CJIEIYIOIIUMUXUMUYECKUMH MTOHSATUSMHU: BEIIECTBO,
XUMUYECKUN IEMEHT,aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE
aTOMHAs U MOJIEKYJISIPHASIMACCHI, MOH, aJUIOTPOIHS,
M30TOIbI, XUMUYECKasl CBA3b,IEKTPOOTPULIATEILHOCTD,
BaJICHTHOCTb, CTEIIEHb OKUCIIEHHSI, MOJIb, MOJISIPHAsE Macca,
BaxHellmuexumMuye | MOJSIpHBIM 00BbEeMIa3000pa3HbIX BEIIECTB, BELIECTBA

CKHe MOHATHUSA MOJIEKYJIIPHOTO HMHEMOJIEKYJISIPHOTO CTPOEHHSI, PACTBOPHI,
AJIEKTPOJIUT HHEIJIEKTPOJIUT, JICKTPOIUTHYECKAS
JUCCOLMALMS, OKUCIIUTENIb U BOCCTAHOBUTEIND, OKUCIICHHUE U
BOCCTAHOBJICHHE, TEIIOBOU 3(h(PeKT peakuuu, COpocTh
XUMHUYECKOM peaKIuu, KaTaln3, XHMHUUCEKOE PaBHOBECHE.
YITJIEPOIHBINA CKeNeT, (DYHKIMOHANIbHAS FPyIIa, H30Mepus,
TOMOJIOTHSI.

-OopMyIUPOBATH 3aKOHBI COXPAHEHHS MACCHI BEILIECTB U
ITOCTOSTHCTBA COCTABA BEILIECTB.

- YcTaHaBIMBaTh NPUYUHHO-CIICICTBEHHYIO CBSI3b MEXKIY
COAEPKAHUEM ITUX 3aKOHOB M HAITMCAHUEM XMMHUYECKUX
dbopMys ¥ ypaBHECHHUIA.

- YCTaHaBIMBaTh 3BOJIIOIMOHHYIO CYIIIHOCTh MEHAEIEEBCKOU
¥ COBpEMEHHOM (PopMyIHpPOBOK Tieproandeckoro 3akona J[. 1.

Menneneena.
OcnoBHbIe 3aKkonp1 | - OOBACHATE GU3MYECKUI CMBICT CUMBOJIMKHM IIEPHOIUYECKOM
XHMHH TaOIHIBI XUMUYECKUX daeMeHToB [[.M. MenneneeBa

(HOMEpOB 2JIeMEHTa, EPUO/Ia, TPYIINbI) U yCTAaHABIMBATh
MIPUYUHHO-CJIEACTBEHHYIO CBA3b MEXY CTPOCHHUEM aTOMa U
3aKOHOMEPHOCTAMU W3MEHEHUSI CBOMCTB JIEMEHTOB U
00pa30BaHHBIX MU BEILIECTB B MIEpUOAaX U rpymnmax.

- XapakTepr30BaTh FJIEMEHTHI MAJILIX U OOJIBIINX MEPHOJIOB
10 UX MOJIOKEHUIO B niepuoauueckou cucreme . U.
Menpeneena.

- YcTaHaBIMBaTh 3aBUCMMOCTh CBOMCTB XUMUYECKUX

OCHOBHbBIE TEOPHH | BEIIECTB OT CTPOCHHUS aTOMOB 00Pa3YIONIUX UX XUMUYECKUX
XUMUH 3JIEMEHTOB.

- XapakTepru30BaTh BAXKHEUIIINE TUIBI XUMUYECKUX CBI3EHN U
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OTHOCHUTENBHOCTh 3TOW TUIIOJIOTHH.

- OOBSACHATH 3aBUCUMOCTbH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS KPUCTALTNYECKUX PEIIETOK.

- ®opMynMpoBaTh OCHOBHBIE MOJIOKEHHUS TEOPUU
3JIEKTPOJIMTUYECKON AUCCOLMALMN U XapaKTEPU30BaTh B
CBETE ATOM TEOPUU CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COCIUHEHHUIM.

- ®opmyIIHpPOBaTH OCHOBHBIE MOJIOKEHHS TEOPUU
XUMHUYECKOTO CTPOCHUSI OPTaHUYECKUX COCTUHEHUN 1
XapaKTEpPU30BaTh B CBETE ATOM TEOPUU CBOMCTBA OCHOBHBIX
KJIACCOB OPraHUYECKUX COETMHEHMUIA.

Baxxueiniue
BellecTBa "
MaTepHuaJbl

- XapakTepu3oBaTh COCTaB, CTPOCHUE, CBOMCTBA, MOJIyYCHHE
U IpuMeHeHue BakHenmux MetaiioB ( |A u |l A rpymnm,
AIIOMUHUSA, KeJe3a, a B €CTECTBEHHO-HAYYHOM Npoduiie u
HEKOTOPBIX d- 3JIEMEHTOB) U X COCTMHCHUIA.

- XapakTepu3oBaTh COCTaB, CTPOEHUE, CBOMCTBA, IOTYyYECHHE
u npuMeHeHue Baxkueumux Hemetamwion (VI A, VIIA, VIA
TpYIIN, a Takxke a3ota u pocdopa, yriepoaa u KpeMHHUS,
BOJOPO/Ia) U UX COCAMHEHUM.

- XapakTepu3oBaTh COCTAB, CTPOEHUE, CBOWCTBA, IOJIyYEHNE
Y TIPUMEHEHHUE BaXKHEUIITNX KJIACCOB YTIIEBOJIOPOIOB
(amkaHOB, IMKJIOAIIKAHOB, AJTKEHOB, AJIKUHOB, aPEHOB) M UX
HanOoJiee 3HAYMMBIX B HAPOTHOXO3SMCTBEHHOM IIJIaHE
MIPEICTABUTEIIEH.

- B aHanornyHOM KIIFO4YE XapaKTEPU30BaTh BAXKHEUIINX
MPEICTaBUTENICH IPYTUX KJIACCOB OPTaHUYECKHUX
COCIMHEHMI: METAHOJ U 3TAHOJI, CIIOKHBIE AUPBI, KHUPHI,
MBI, albAeTUIbI ((POpMaNBAECTH U alleTANIBETHT), KETOHBI
(arreToH), KapOOHOBBIE KUCIIOTHI (YKCYCHAsI KUCIIOTA, JJIsI
€CTECTBEHHO-HAYYHOT'O MTPOMUIIS PECTaBUTENEH IPYTUX
KJIACCOB KHUCJIOT), MOHOCAaXapuabl (TJIF0OK03a), TUCaxapH bl
(caxapo3a), moiaucaxapuabl (KpaxMall v LeJUII0103a), aHUIIKH,
AMUHOKHCIIOTHI, O€JIKH, HICKYCCTBEHHBIE U CHHTETHUECKHE
BOJIOKHA, KayYyKH, TJIACTMACCHI

XUMHUYECKHH A3BIK
M CUMBOJINKA

- Ucnions3oBath B yueOHOU 1 TpodecCHOHATTbHON
JESATETbHOCTH XUMUYECKUE TEPMUHBI U CUMBOJIUKY.

- Ha3wiBaTh n3y4eHHBIC BEIIECTBA 10 TPUBHAIIBHON WITH
MEXTYHapOTHON HOMEHKJIATYpe U OTPakaTh COCTAB ITUX
COCTMHEHH C TIOMOIIbI0 XUMHYECKUX (POPMYIL.

- OTpaxaTh XMMHYECKHE TPOIECCHI C TOMOIIBIO YPABHEHHIA
XAMUYECKUX PEAKLIHM.

XyuMH4YecKue
peakuuu

- OOBACHATH CYITHOCTh XUMUYECKHUX MTPOLIECCOB.
KnaccuduimpoBath XuMruyeckrue peakiiuy 1o pa3indyHbIM
IIPU3HAKAM: YHCIIY U COCTaBY MPOAYKTOB U PEATEHTOB,
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TerioBoMy 3¢ dekTy, HanpaBiieHuo, (a3e, HaTUIHIo
KaTanu3aTopa, U3MEHEHHUIO CTETIEHEW OKUCIICHUSI JIEMEHTOB,
00pa3yIolux BelIecTBa.

- YcraHaBnuBaTh NpU3HAKU OOILIETO U PA3IUYHOTO B
TUIIOJIOTHM PEAKIUHN JJI1 HEOPTAaHUYECKOM M OPTaHUYECKON
XUMUH.

- Knnaccugunuposats BemiecTBa U MpoLEecchl ¢ TOYKU 3PEHUS
OKHCJICHUS-BOCCTaHOBICHUSI. COCTaBIATh YPABHEHHUS
peaxiuii ¢ MOMOIIBI0 METO/1a AIEKTPOHHOTO OaaHca.

- OOBSICHUTD 3aBUCUIMOCTh CKOPOCTH XMMHUECKON PEeaKINH U
MOJIOKEHUS] XUMUYECKOTO PaBHOBECHS OT Pa3IUYHBIX
(bhaKkTOpOB.

- BEINOJHATE XUMHUYECKUI 9KCIICPUMCHT B IIOJIHOM

XUMHYECKHUM COOTBETCTBUH C MPaBUJIAMU O€30MaCHOCTH.
IKCHEPUMEHT - HaGmronath, puKCHpOBATH U ONUCHIBATH PE3YJIbTATHI
IIPOBEJICHHOTO IKCIIEPUMEHTA.
- [IpoBOINTE CAMOCTOSITENBHBIN MOUCK XUMHAYECKON
MH(}OpMaUKU C UCTIOJIB30BAHUEM PA3THYHBIX HCTOYHUKOB
XM eCKas (HAYyYHO-TIOMYJIAPHBIX I/IBI[aHHI)'I., KOMITBIOTEPHBIX 0a3
undopmanus JTaHHBIX, pecypcoB MHTepHEeTa);

- UCTI0JIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHUH JIJI1 00pabOTKU
U TIepe/layi XUMHYECKOM HHPOPMAIIUU U €€ TIPEICTaBICHUS
B Pa3IU4HbIX (hopMax.

Pacuersl no
XMMHYECKHM
¢popmysnam u
YPaBHEHHUSIM

-Y cTaHaBIMBAaTh 3aBUCUMOCTD MEXK1y KAU€CTBEHHOMN U
KOJIMYECTBEHHOW CTOPOHAMH XUMHYECKUX OOBEKTOB 1
MIPOLIECCOB.

- PemaTte pacueTHbIC 3a/1a4U IO XUMUYECKUM (HOpMYJiaM U
YpPaBHEHUSIM

IMpo¢puiasHoe u
npogeccuoHaNbLHO
3HAYMMOE
colepkaHue

- OOBSACHATh XUMUYECKHE SBICHHS, IIPOUCXOISIITIE B
npupoe, ObITY U Ha IPOU3BOJICTBE.

- OnpenensaTh BO3MOKHOCTH MPOTEKAHUS XUMUICCKUX
IIPEBPAIICHUN B PA3TUYHBIX YCIOBUSX.

- CoOmroaTh mpaBuiia 9KOJIOTHUYECKH TPAMOTHOTO
TOBEJICHUS B OKPYKAIOIIEH Cpeie.

- O1LIeHUBATh BIUSHUE XUMUYECKOTO 3arps3HEHUS

OKPY KaIoIIel Cpe/ibl Ha OPTraHU3M YEJIOBEKa U IPYTUE
KUBBIC OPTaHU3MBI.

- CoOmroaTh ipaBuiia 0€30MacHOT0 0OpaIeHus C TOPIOYUMU
Y TOKCUYHBIMH BEIIIECTBAMH, JTJAOOPATOPHBIM
000py/1I0BaHUEM.

- ['oToBHUTH pacTBOPHI 33TaHHOI KOHIICHTPAIIMH B OBITY U Ha
TIPOU3BOJICTBE.

- Kputruecku o1ieHUBaTh TOCTOBEPHOCTh XUMUYCCKOM
nH(OpPMAITH, TOCTYNAIONIEH U3 Pa3HbIX HCTOYHUKOB.
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7. IlpumepHble TeMbl pedepaToB (10KJIA10B), MTHAUBUAYAJIbHBIX IPOEKTOB

buorexHonorus u reHHast uHxkeHepust — TexHosorun XXI| Beka.
HaHoTexHONOTHA Kak MPUOPUTETHOE HAIPABICHUE Pa3BUTHS HAYKU U
npousBoacTBa B Poccuiickor denepanuu.

CoBpeMeHHbIE METOAbl 00€33apaKUBAHUS BOIBI.

AJIOTPOIHS METAJUIOB.

Kusznb u gesrensHocTh .M. Menaeneena.

«Ileprnonnueckomy 3akoHy Oyayllee He TPO3UT Pa3PYIICHUEM. ...

Cunres 114-ro anemenTta — TpuymMd poCCUUCKUX (PUZUKOB-SIIEPITUKOB.
N3otomnsl Bogopoaa.

Hcnonb3oBaHue paguoakTUBHBIX U30TOMOB B TEXHUYECKUX IIEJISIX.
PeHTTreHOBCKOE M3ITyYEHHE U €T0 UCIIOJIH30BAHUE B TEXHUKE U MEJUIIUHE.
[1na3ma — 4eTBEpTOE COCTOSIHUE BEUIECTRA.

AMopdHbIe BeliecTBa B IPUPOE, TEXHUKE, OBITY.

OxpaHa  OKpyXKaromeud  cpeapl  OT  XUMHUYECKOrO0  3arpsA3HCHMS.
KonruecTBeHHBIE XapaKTEPUCTUKH 3arpsI3HEHUS OKPYKAIOIIECH CPE/Ibl.
[TpumeHeHne TBepIoro U razooopasHoro okcuaa yriaepoxaa (1V).

3ammTa 030HOBOTO SKPaHa OT XUMHUYECKOTO 3arpsi3HEHUS.
['pyboaucnepcHbie CUCTEMBI, MX KilacCU(UKAIUS M UCIOJb30BAaHUE B
npodeCCUOHATIBHON JIEATEIbHOCTH.

KocMmernueckue remnm.

[IprumeHeHune CyCcreH3nil ¥ SMYJIbCUM B CTPOUTEIBCTBE.

Munepaibl U TOpHBIE TTOPOIbI KAK OCHOBA JTUTOCHEPHI.

PactBopsI BOKpyT Hac. TuIbl pacTBOPOB.

BoJa kak peareHT U Kak cpeja JJisi XUMUYECKOro Mmpolecca.

Kuznsb u gesrensHocth C. AppeHuyca.

Bknag OTE€YEeCTBEHHBIX YYEHBIX B PAa3BUTHE TEOPUU SIEKTPOJIUTHUECKOMN
JIMCCOLIUALINY.

CepHast KUCIIOTa — «XJI€0 XUMUYECKON MPOMBIIILICHHOCTH.

Hcnonb30BaHWEe MHUHEPAIBHBIX KUCIOT Ha MPEANPUSATUSX PaA3IMYHOIO
podus.

OKcHUIbI U CONU KaK CTPOUTEIbHBIE MATEPUAIBL.

Hcropus rurnca.

[ToBapeHHas cOJib KaK XUMUYECKOE ChIPhE.

MHuoronukuii KapOOHAT KaNbIHs: B IPUPOJIE, B MPOMBIIIJICHHOCTH, B OBITY.
Peakiuu ropeHust Ha MPOU3BOJICTBE U B OBITY

BupTtyanbHoe MOJeIMpPOBaHNE XUMUUECKUX MPOIIECCOB.

DIEKTPOJIU3 PACTBOPOB AJIEKTPOIUTOB.

DNEKTPOJIN3 paCIIABOB AJIEKTPOJIHUTOB.
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[IpakTueckoe MIPUMEHEHUE AIEKTPOJIN3A! padbvHUpPOBAHUE,
raJibBaHOIIACTUKA, FAIbBAHOCTETHS.

Hcropus nonaydeHus: M1 IPOU3BOICTBA AIIFOMUHUSL.

DIEKTPOIUTUYECKOE MOTyYeHHE U papuHUPOBAHUE MEH.

Kusznp u gesrensHOCTh [, JI9BH.

Ponp MeTaninoB B HCTOPUU YENOBEYECKON IUBUIU3ALINH.

HUctopuss  oreyecTBEHHOM  4YepHOW  MeTautyprud.  COBpEMEHHOE

METAJLTypruYeCKoe MPOU3BOACTBO.

HcTopust 0Te4EeCTBEHHOW [IBETHOM METAILUTYPTrUU. POJIb METAIIOB U CIIaBOB
O HAay4YHO-TEXHUYECKOM IpOrpecce.

Koppo3sust meTaiioB u criocoObl 3alIUTH OT KOPPO3HH.

WNuepTHbIC Uau O6J1aropoIHbIE Ta3bl.

Poxnaromme coym — raJIoreHsl.

Hctopust miBeACKOW CIUYKH.

Hctopusi BOSHUKHOBEHUS U Pa3BUTHSI OPTaHUYECKOM XUMHH.

Kuznsb u nesarensHocth A.M. ByTieposa.

ButanusMm u ero kpax.

Ponp OTEUYECTBEHHBIX YYEHBIX B CTAHOBICHHMM W Pa3BUTHUH MHUPOBOM

OpTraHUYECKON XHUMUHU.

CoBpeMeHHbBIE IPEICTABIEHUS O TEOPUH XUMUYECKOTO CTPOEHUS.

DKOJOTUYECKHUE aCMEeKThl UCTI0JIb30BAHUS YTIIEBOJOPOTHOTO ChIPHSI.

DKOHOMHUYECKHE  aCMEeKThl  MEXIYHAapOAHOTO  COTPYAHMYECTBA  TIO

WCIIOJIb30BAaHUIO YTIIEBOJOPOIHOTO CHIPHSI.

HcTtopust OTKpBITHS U pa3pabOTKH ra30BbIX U HE(QTSIHBIX MECTOPOXKICHUN B

Pocculickon ®@enepanumu.

XuMus yriieBoJIOPOJTHOTO ChIPbSI U MOsI Oy yiiasi mpodeccus.

VYriaeBogopoIHOE TOIUIUBO, €70 BU/IBI M HA3HAUYCHHUE.

CuHTeTUYECKHE KayuyyKU: UCTOPHS, MHOTOOOpa3ue U NEPCIIEKTUBHI.

Pe3nHOTEXHUYECKOE MPOU3BOACTBO M €ro0 poOjb B HAYYHO-TEXHUYECKOM

nporpecce.

CBapouHOe MPOU3BOJICTBO U POJIb XMMHUH YTIIEBOJIOPOJIOB B HEM.

Heptr u ee TpaHCIOPTHpPOBKA Kak OCHOBAa B3aUMOBBITOJIHOTO

MEKIyHApOJIHOTO COTPYAHUYECTBA.
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8. YUEBHO-METOIMYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECHEYEHUE TPOT'PAMMbBI YYEBHOI
JANCHUIIJIIMHBI «XUMUS»

OcBoeHue MPOrpaMMbl Y4€OHOM TUCITUTUIMHBI « XUMUS»» Tpernoaaraet
HalMyue KaOWHEeTa XMMHUU C JlabopaTopHuell U 1a00paHTCKOM KOMHATOH, B
KOTOPOM MMEETCSI BO3MOKHOCTh 00€CTIeYUTh CBOOOIHBIN J0cTyn B IHTEpHET BO
BpeMs y4eOHOTO 3aHSATHUS U B IEPUO]I BHEYUCOHON ACSITENFHOCTH 00yUaIOIIUXCSl.

[lomemienne  kabuHETa  yJIOBJIETBOPSIET  TPEOOBAHUSM  CaHUTApHO-
snuAemMuonornueckux npasuwin U HopmatuBoB (CII 2.4.3648-20 u CanlluH
1.2.3685-21), 1 OCHaIIEHO THUIOBHIM OOOPYJOBaHHEM, yKa3aHHBIM B HACTOSIIUX
TpeOOBaHUX, B TOM YUCIIE CIELIMATTU3UPOBAHHON yueOHOM MEOEIBIO U CPEICTBAMU
oOy4deHusl, TOCTATOUYHBIMH JUIS BBHITIOJHEHHS] TPEOOBAaHUI K yPOBHIO MOJTOTOBKU
oOydJarommxcs.

Kabuner o000pynoBaH NEPEHOCHBIM MYJIbTUMEIUUHBIM O0OpPYAOBaHUEM,
MOCPEACTBOM KOTOPOTO 00yJarOIIHECcs MPOCMATPUBAIOT BU3yalbHYIO HHGOPMAITUIO
10 XMMHH, CO3JaI0T MPE3CHTAllMH, BUIEOMATepUaIbI T.11.

B coctaB y4eOHO-METOOMYECKOTO M  MaTepHATbHO-TEXHHYECKOTO
OCHAaIeHHs KaOWHETa XUMHUU BXOJIAT:

® MHOTO(DYHKIIMOHAJIbHBIA KOMIUIEKC MPEnoaaBaTeis;
® HaTypalbHble OOBEKTHI, MOJENIH, MPUOOPHI M HAOOPHI [JIsI TOCTAHOBKHU
JIEMOHCTPAIMOHHOTO U YYEHHUYECKOTO IKCIIEPUMEHTA;
neyaTHbIC U SKPAHHO-3BYKOBBIE CPEJICTBA 00YUEHUS;
CpellCTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHUH;
PEaKTHUBBI;
MEPEYHU OCHOBHOM U JTOTIOJHUTEIHHOU YUeOHOM JIUTEpaTyPHI;
BCIIOMOTATeNbHOE 000PYAOBaHUE U UHCTPYKIIUU;
OuoOIMoTeUHbIN (HOH/T.

B Oubnuoreunblii (GoHA BXOAIT YYEOHUKHM M y4eOHO-METOAUYECKHE
koMiiekTol (YMK), pekoMeHoBaHHBIE WM JOMYIIEHHBIE JJIS UCIIOJIb30BAHUS B
npodhecCuoHATBHBIX o0pa3oBaTeIbHBIX OpraHu3alusx, peanu3yrnmx
o0pa3zoBaTeIbHYI0 MporpamMMy cpeaHero oOiero oOpa3oBaHUs B Mpejenax
ocBoenus OIIOIT CITO nHa 6a3e ocCHOBHOTO 00111eT0 00pa30BaHUs.

bubmoreunpiii  GoHA  JOMOJHEH  XUMHYECKOM  DHIIUKIIOIICIHUCH,
CIIPABOYHUKAMH, KHUTAMU JJI1 YTEHUS 110 XUMUH.

B nponecce ocBoeHus mporpamMmbl Y4eOHON MUCHMIUIMHBI «XHUMHUSH)

oOyJaromuecsi HMMEIT BO3MOXKHOCTh JIOCTyHa K JJIEKTPOHHBIM  y4eOHBIM
MaTepuaiam Mo XMMHH, UMEIOIIHecss B CBOOOJHOM JIOCTy1e B cucteme MHTepHeT
(3NIEeKTPOHHBIE KHUTH, TPAKTUKYMBbI, TECThI, MaTepuanbl EI'D u np.).
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9. PEKOMEHIAYEMAS JIMTEPATYPA

Jna cmyoenmogs

[Nabpuensa O.C., OctpoymoB W.I'. Xumwus: y4eOHHK 7l CTYJEHTOB
npoecCHOHANTBHBIX 00pa30BaTEIBHBIX OPraHU3AINNA, OCBAUBAIOIINX MPOPECCUU U
crnenpansaocty CITO. — M., 2019

[Nabpuenssa  O.C., OctpoymoB W.I'. Xwmums i1 mpodeccuit  u
CHEMATFHOCTE EeCTEeCTBEHHO-HAYYHOro MpoQuiiss: Y4eOHUK Ui CTYIEHTOB
poecCHOHANTBHBIX 00pa30BaTEIBHBIX OPTaHU3AINM, OCBAUBAIOIINX MPOGECcCur 1
crnenmansaocty CITO. — M., 2019

[Ma6puensn O.C. u ap. Xumus. [lpaktukym: y4ue6. mocobue st CTYJECHTOB
poecCUOHANIbHBIX 00pa30BaTENIbHBIX OPraHU3alluii, OCBAUBAIOIINX MPOPECCUU U
cnenmanpHoctu CI10. —M., 2017

["a6puensn O.C.u ap. Xumus: nocodbue 115 moarotoBku k EI'D: yueo.
nocoOue it CTyACHTOB NMpodeCcCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3AIINM,
ocBauBaromux npodeccun u crenuansuoctu CI1O0. — M., 2017

["a6puensn O.C., JIpicoa I'.I'. Xumus. Tectsl, 3a1aun 1 yrpaxHeHUs: yueO.
nocobue sl CTYIEHTOB MPO(PECCUOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3alUM,
ocBauBaroiux npodeccun u cneruaibHoctu CI10. — M., 2017

Epoxun FO.M., KoBanesa U.b. Xumus nis npodeccuit u crenuanibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYyYHOTo Tmpoduiei: ydeOHHK sl CTYJIEHTOB
npodeCCUOHANIBHBIX 00pa30BaTENIbHBIX OpraHu3alliii, OCBauBaIOIINX NMpodeccuu u
cneruanpHoctu CIIO.— M., 2017

Epoxun FO.M. CO0pHUK TECTOBBIX 3aJaHUM 110 XUMUU. — M.: AKkagemMus,
2017

IMa6puensu O.C. u ap. Xumus 11 npodeccuii U crenuaibHOCTEeH
TEXHUYECKOTO Npoduis (3JIEKTPOHHOE MPUIIOKECHHE)

/Ina npenooasamens

O06 oOpazoBanun B Poccuiickoit ®enepanuu. Qenep. 3aKoH OT
29.12. 2012 Ne 273-®03 (B pea. @enepanbhbix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-P3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 No 11-®3, ot 03.02.2014 Ne 15-d3, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-03, ot 04.06.2014 Ne 148-D3, ¢ u3m.,
BHeCeHHbIMU DenepanbHbiM 3ak0oHOM OT 04.06.2014 Ne 145-®3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)

denepanabHBIA TOCYJAPCTBEHHBIM 00pa30BaTENbHBIA CTAHAAPT CPEAHETO
(momHOTO) 001IeTO OOpa3oBanus. YTB. [Ipukazom Muno6paayku Poccun ot 17mast
2012 1. No 413

[Tpuka3z MunoOpuayku Poccuu ot 29 nexadpst 2014 r. Ne 1645 « O
BHECCHMH U3MEHEHUH B Mpuka3 MuHUCTEpCcTBa 00pa3oBanus U Hayku Poccuiickoi
®enepanuu oT 17 mast 2012 1. Ne 413 «O06 yTtBepkaeHun (penepaibHOTO
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rOCyIapCTBEHHOTO 00pa30BaTENIBHOTO CTaHJapTa CPeIHEro (TIOJTHOT0) OOIIEro
o0pa3oBaHUsI.

PexomeHnnanuu 1no opraHu3alvu MoJy4yeHus cpeaHero ooiero oopa3oBaHus
B IIpeJiesiax OCBOCHUS 00pa30BaTENbHBIX MPOrPAMM CPEIHETO MPOPECCUOHATBHOTO
oOpa3oBaHus Ha 0a3e OCHOBHOI'O OOIIEro 0Opa3oBaHMS C y4eTOM TpeOOBaHMIA
denepabHBIX TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHJIAPTOB U MOJIy4YaeMOM
npodeccu WM CHEIUATbHOCTU CPEAHEr0 MpodecCHOHANIBHOTO 00pa30BaHUs
(mucbpmo JlemapTameHTa rocy1apCTBEHHOM MOJIMTUKHU B cepe MOATOTOBKU pabounx
kaapoB u JAI1O Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

[Tpuxa3z MunucrepctBa oopazoBanust U Hayku P® ot 31 nekabps 2015 r. N
1578 "O BHeceHMM U3MEHEHHUH B  (enepalbHbIl  TOCYIapPCTBEHHBIN
00pa30BaTeNbHBI CTAaHAAPT CpPEaHEro OoOIIero oO0pa3oBaHMs, YTBEP>KICHHBIN
npuka3oM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit @enepannu ot 17 mas
2012 r. N413"

[TpumepHass ocHOBHasi 00Opa3zoBaTelbHas MPOrpaMMa CpPEAHEro OOIIEro
oOpa3oBaHus, OJOOpEHHAs penieHueM ¢eaepaTbHOr0 Yy4eOHO-METOINYECKOTO
oOBeuHEHUs 110 001eMy o0pa3oBaHuiO (MPOTOKOJ oT 28 ntoHs 2016 1. Ne 2/16-3).

[Mabpuensa O.C. Xumus uist npenoaaBaTesisi: ydaeOHO-MeToAudeckoe nocooue /
O.C. I'a6bpuensn, I'.I'. JIpicoBa. — M.: 2017

CnankoB u ap. Xumusa ans npodeccuid M CHELMATBHOCTEH TEXHUYECKOIO
npoduiid (31eKTPOHHOE NpHIiokeHue). — M.,2017

labpuensa O.C. u ap. Xumus g npodeccuidi M CrenHaIbHOCTEN
TEXHUYECKOT0 Npoduis (3JIEKTPOHHOE MPUIIOKEHUE)

Humepnem-pecypcot

hemi.wallst.ru - «Xumus. OOpa3oBaTeIbHbIN CalT AJIs
IKoJIbHUKOB» WWW.alhimikov.net - O6pa3zoBarenbHbIN cailT 1uist
IIKOJIBHUKOB Chem.msu.su - DiekTpoHHast OMOIMOTEeKA [0 XUMHU
WWW.enauki.ru — uHTepHeT-u3AaHKe I yauTeied « ECTeCTBeHHbIC HAyKM)
1september.ru - meToguueckas razera "lIlepBoe ceHTSIOps"

hvsh.ru - xxypHan «Xumus B
mrkoJie» WWW.hij.ru/ -«Xumus u
KHU3HBY

chemistry-chemists.com/index.html - snexTpoHHBIH KypHaT « XUMUKH ¥ XHMHSD
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