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OnoOpena: YTBepxaaro:
Ha 3acenanuu [1LIK EH u M| 3am. nupekropa no YP
IIpencenarens [MIIK Kyrenosa O.A. Cy660tuna O. I1.

PabGouast mporpamma ydeOHON ITUCHUIUIMHBI «XUMHS» I CHEIUATBHOCTH
08.02.14. Okcmiyatanusi U OOCITY>KMBaHHME  MHOTOKBapTHPHOTO  JIOMa,
peamuzyemoit B ['BIIOY PO «I'CT» Ha 6aze ocHOBHOTO 001I1ero 00pa3oBaHHs C
OJTHOBPEMEHHBIM TMOJIYY€HUEM CPEIHEro o0IIero o0pa3oBaHusl.

PaGouas nporpamma pazpabdorana ¢ yueroM tpedoBanuit ®I'OC cpeanero odiero
obpazoBaHus, ¢ W3MeHeHHsAIMHU (mpoTokond Ne 732 ot 22 amrycra 2022 rona),
®OI'OC cpennero mnpodecCHOHABHOTO 00pa3oBaHUs MO CHEIUAIbHOCTH U
poQuIIs MOTYy4aeMOoro nNpo(ecCuoHaTbHOT0 00pa30BaAHHUS.

Opranuzanusi-pazpadotunk: ['BIIOY PO «I'CT»

Pazpabotuuk: Kpannesuu E.®., npenonaatens ['BITIOY PO «I'CT».
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1. IOACHUTEJIBHA 3AIIMCKA

[Iporpamma o61mieoOpa3oBaTeIbHON  Y4EOHOM JUCHMIUIMHBI  «XUMUS»
npenHa3HaYeHa JJIsi M3Y4YEeHHs XUMHHM B NMPOGeCcCHOHANBHBIX 00pa3oBaTeIbHBIX
opranmzanusx CIIO, peannsyrommx o00pa3oBaTENbHYIO MPOrpaMMy CpPEIHETO
oOmiero o0pa3oBaHusi B TpeJeNax OCBOCHHS OCHOBHOM MpOQeCcCHOHATBHON
obpazoBarensHoil mporpammbl CITO (OITOIT CITO) Ha 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHMsl TNpPU NOATOTOBKE CHEUUATMCTOB CPEJHEr0 3BEHAa TEXHUYECKOIO
npodus.

[Iporpamma paszpabotana Ha ocHoBe TpeboBanuit ®I'OC cpeanero obuero
oOpa3zoBaHusl, TPEABSIBISIEMBIX K CTPYKTYpE, COJEpPKAHHIO U pe3yJbTaTaM
OCBOCHHMS y4eOHOUM NUCIMIUIMHBI «XUMUS», U B COOTBETCTBUU ¢ PexomeHpanusiMu
M0 OpraHu3aliy NOJYyYEHUS CPEeTHETO O0IIeTro 00pa3oBaHus B Mpeiesax OCBOCHHUS
o0pa3oBaTeNbHbIX MPOTPaMM CpeHEero npodeccuoHaIbLHOr0 o0pa3oBaHus Ha O6a3e
OCHOBHOTO 00IIero oOpa3oBaHHs, C y4qeToM TpeboBaHUM (denepanbHBIX
roCyJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB CPEAHEro oOIIero oopa3oBaHUs
U I CHEIUaIbHOCTH CpeaHero mnpodeccuoHanbHoro obpazopanus 08.02.14
OKkcrutyaTanus #  OOCIY)XMBAaHME€ MHOTOKBAapTUpHOro jaoma. IIporpamma
pa3paboTaHa Ha OCHOBE MPUMEPHOU MPOTrpaMMbl MO JTUCHUIUIMHE «XHUMHSY,
tpeboBanuit  OI'OC  cpenHero  mnpodeccuoHaIbHOrO  00pa3oBaHUS IO
CIICIMAIBHOCTH  cpeAaHero  mpodeccuoHaabHoro  obpazoBanus  08.02.14
DKcrutyaTauus U 00CIyKMBaHUE MHOTOKBAPTUPHOTO JI0Ma.

Conepxanue mporpaMMmbl  «XUMHSD»  HAalpaBI€HO Ha JOCTHKEHUE
CIEIYIOIMNX LeJIei:

. dbopmupoBaHrue y OOy4YarOUIMXCS YMEHHUS OLEHHBATh 3HAYMMOCTh
XMMHUYECKOTO 3HAHUS JJIsl KaXKIOTO YETIOBEKA,
. dbopMHpoBaHre y 00yUYaIOIMUXCS IIETOCTHOTO MPEAICTABICHUS O MUPE

U POJIM XMMHUHM B CO3JAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI MUPA;
yMeHUsI OOBACHATh OOBEKTHI M MPOLECCHl OKPYXAIOWEH IeUCTBUTEIBHOCTH —
MIPUPOJHON, COLUAIBHOW, KYJbTYPHOM, TEXHUYECKOM CPEAbl, — HUCHOJB3Ys I
JTOT0 XUMHUYECKUE 3HAHUS;

. pa3BUTHE Yy OOydYarolIMXCsl yYMEHHWM pa3inyaTh (akThl U OLEHKH,
CpPaBHMBATBH OLICHOYHBIC BBIBOJbI, BUIETh UX CBA3b C KPUTEPUSAMHU OLIEHOK U CBA3b
KpUTEPUEB C ONPENEAEHHOM CHCTEeMOW LEHHOCTEH, (OpMyIHpOBaTh U
00OCHOBBIBAaTh COOCTBEHHYIO MO3ULIUIO;

. npuoOpeTeHne 00yYaroIUMHUCS OTbITa Pa3HOOOPA3HOMN JESTEIHHOCTH,
OTbITa TIO3HAHWUS W  CAMOIO3HAHMS; KIIOYEBBIX  HABBIKOB, HMEIOIINX
VHUBEPCAIBHOE 3HAUCHUE IS PA3UYHBIX BHUIOB JEATCILHOCTH (HABBHIKOB
pemieHuss mpoOsieM, TPUHATHAS PEIICHWH, TOWCKa, aHamm3a U o0paboTKH
uH(pOpMaIIMi, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB W3MEPEHUH, HABBIKOB
COTPYJHHMYECTBA, HABBIKOB O€30macHOro oOpalieHuss C BEIIeCTBAMH B
MTOBCEIHEBHOM KU3HN).



2. OBIIAA XAPAKTEPUCTHUKA YUYEBHOM JUCHHUITINHBI
«XHUMMUSA»

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

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

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, HEOOXOJIMMOCTH
MPEAYNPSKIACHAS SIBJICHUH, HAHOCAIINX BPEd 370POBBIO M OKPYKAIOIIEH Cpene.
OHU OCBaMBAIOT MPUEMBbI TPAMOTHOTO, 0€30MMACHOTO UCTIOIb30BAHUS XUMUYECKHUX
BEIIECTB U MaTepUaJIOB, MPUMEHSEMbIX B OBITY, B CEIbCKOM XO3MMCTBE U Ha
IPOU3BOJICTBE.

[Ipn cTpyKTYypuUpOBaHUM COJAEpKaHUSA 00IIe00pa3oBaTEIbLHON yUeOHOM
TUCITUIUIMHBL ~ JUI1  TPO(eCCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpraHU3AINMN,
peanu3yrImx 00pa30oBaTelIbHYI0 MPOTpaMMy CpeaHero oOimero oOpa3oBaHHS B
npenenax ocBoenus OIIOIT CIIO na 6a3e OCHOBHOro 001Iero 0Opa3oBaHUS,
YUYUTHIBAJIACh OOBEKTUBHAS PEATbHOCTh — HEOOJBIIION 00bEM YaCOB, OTIYIIEHHBIX
HA UW3Y4YeHUE XUMUHU, U CTPEMJICHHE MaKCUMAaJIbHO COOTBETCTBOBATH HICSIM
pasBuBaromero ooOydenus. I[lodToMy TeopeTHdecKne BOIMPOCHI MaKCHMaIbHO
CMENIEHbl K Hayaly HW3Y4YEHUS TUCHUIUIMHBI, C TE€M, YTOOBI MOCIEIYIONTUi
(dakTHUECKHUI MaTepual paccMaTpUBAJICA HA OCHOBE U3yUEHHBIX TEOPHIA.

Peanuzanusi neIyKTUBHOTO MOAXOAA K M3YYCHHIO XHUMHH CIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTMUECKUX OMEpalMii MBIIUICHUS, KaK aHaJlu3 W CUHTE3,
0000IIIeHe W KOHKpETHU3allusi, CpPaBHCHHE U aHaJOTus, CUCTeMaTu3alus |
KJ1Iaccuukanus u Jip.

N3yyenne xumum B TPOQPECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3aIHsIX,
peanu3yrnmx 00pa3oBaTelbHYI0 MPOrpaMMy cCpeaHero ooOiiero oOpa3oBaHHs B
npenenax ocsoenust OIIOIT CITIO na 6a3e 0CHOBHOTO 001IeT0 00pa30BaHUs, UMEET
CBOM OCOOCHHOCTH B 3aBHCHUMOCTH OT Tpodmisi MpoPecCHOHATBHOTO
oOpa3oBaHus. DTO BeIpaXKAETCS Yepe3 cojepkaHue oOy4eHHs, KOJTUMIECTBO YaCOB,
BBIICJIIEMBIX HA WM3Y4YEHHE OTACIBHBIX TEM MPOTPAMMBbI, TIyOMHY UX OCBOCHUS
oOydJaronuMucs, Yepe3 0o0beM U XapakTep TMPAaKTHUYCCKUX 3aHATHH, BHUIBI
BHEAYJIUTOPHOM CaMOCTOSITENIbHON PabOThI CTYACHTOB.

IIpu ocBoenuun mnpodeccuit CIIO u cnenumansHocTet CIIO TEeXHOIOrMUECKOTO
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npoduis nmpohecCHOHAIBHOTO 00pa30BaHUs XUMUS U3ydaeTcs 0osiee yriayOJieHHO,
Kak nmpoduibHas yueOHas TUCHUIUIMHA.

Crnenu¢uka wu3ydyeHUs XUMHH TpU  OBJIAJACHUU TpodeccusMu |
CHELMAIBHOCTAMHM TEXHUYECKOro Npoduis OoTpakeHa 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 COOOIIECHUM, 3alIUTa TPOEKTOB), B MPOIIECCe
y4eOHOM JIeATETbHOCTH TIOJ PYKOBOJACTBOM IIperojaBaTelsii (BBIIOJHEHHE
XUMHUYECKOTO 3KCIIEpUMEHTa — Ja0OpaTOPHBIX OIBITOB M IPAKTHUYECKUX padoT,
pelIeHNEe IPAaKTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3a/1a4 U T.1.).

B mpouecce u3yueHuss XMMUU TEOPETUYECKUE CBEIEHUS JIONOJHSIOTCA
JE€MOHCTPALUAMHY, JIA0OPATOPHBIMU OIBITAMU M TMPAKTUYECKUMH 3aHSITHUSIMHU.
3HAYUTEIIBHOE MECTO OTBOJUTCS XUMUUECKOMY SKCIIepUMEHTY. OH OTKPBIBAET
BO3MOXXHOCTh (DOPMHUPOBATh y 00YUAIOUINXCS CTIeUAIbHbIC TPEIMETHBIC YMEHHUS:
paboTaTh C BEIIECTBAMHU, BBINOJHATh IPOCTHIE XUMHUYECKHE OIBITHI, YUHT
0€30MacHOMY U 3KOJIOTUYECKHM TIpaMOTHOMY OOpallleHUI0 C BEIIECTBAMH,
MaTepuaJaMH U MpoleccaMu B OBITY U Ha MIPOU3BOICTBE.

Jlis opraHu3aluy BHEAYIUTOPHON CaMOCTOSITENIbHOM pabOThl CTYJIEHTOB,
OBJIAJEBAIOIINX npodeccusimMu CIIO TEXHOJIOTUYECKOTO npoduiis
npodecCUOHAIBHOTO 00pa30oBaHus MPEACTaBJIEH MepeueHb pedepaToB (JOKIAI0B),
WHANBUIYaTbHBIX IPOCKTOB.

B mpomecce wu3ydeHuss xumuu — GopMmupyercs  uHGOPMAIMOHHAS
KOMIIETEHTHOCTh OOydaromuxcs. [loaTomy mpu opraHu3anuy caMOCTOSTEIbHON
paboOThl aKIEHTUPYETCS BHUMaHUE OOYy4arolUMXcs Ha MOMCKE HH(OpMAIUU B
cpeAcTBax Macc-meaua, MuTepHere, B yuyeOHON W CHENHATBHOM JIMTEpaType C
COOTBETCTBYIOIIUM OQOPMIICHUEM U MPEACTABICHUEM PE3YIIbTATOB.

N3ydenne o001meoOpa3oBaTeIbHON  YyUCOHOM  TUCHMIUIMHBI  «XUMUS»
3aBepIlaeTcs IMOABEACHUEM HUTOTOB B (QopMe audPepeHInpOBaHHOTO 3a4eTaB
paMKax MPOMEXYTOUYHOM aTTecTalMu CTyJIeHTOB B mporecce ocBoeHus OIIOII
CIIO ¢ nonyuenuem cpeanero oomero oopasopanus (ITIICC3).

3. MECTO YUYEBHOM JUCHUILIUHBI B YYEFHOM ILJIAHE

VYueOHas AucCIUIIInHA « XUMUSD U3ydaeTcsl B 00111e00pa30BaTeIbHOM IIUKIIE
yuebHoro mrana OIIOII CIIO na 6a3e ocHOBHOro 001Iero oOpa3oBaHUS C
HoJiydeHueM cpeaHero ooiero odopaszosanus (ITTICC3).

4. PE3YJbTATHI OCBOEHUSA YYEFHOM JUCIUIIIAHBI

OcBoeHue conepkanus yueOHOM JUCIUIUTUHBI « XUMUs, 00eCIIeUnBaET
JOCTHKEHUE CTYyJCHTaMU CIICAYIOIINX Pe3yibmamaog:
JIMYHOCTHBIE PE3VYJIBTATHI



B CcOOTBETCTBMM C CHCTEMHO-ACATENBHOCTHBIM IOAXOJOM B CTPYKType
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS IpeaMeTa «XHMHs» Ha YPOBHE CPEIHEro
o0u1ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLINUE:
— OCO3HAaHHE 00YYaIOIUMUCS POCCUICKON IpayKIaHCKOW NIEHTUYHOCTH
— FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIIEHOCTH U CAMOOIIPEIEIICHNUIO;
— HaJM4Me MOTHUBALIUU K 00YYEHHUIO;
— LIEeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;
— TOTOBHOCTb U CIIOCOOHOCTh OOYYAIOIIHUXCS PYKOBOJCTBOBAThCS B CBOEH
NEATEIIBHOCTH LEHHOCTHO-CMBICIIOBBIMA yYCTAHOBKAaMH, IPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHUECKOro 00pa30oBaHMs;
— HaJM4ue MPABOCO3HAHMS SKOJIOIMUECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIC IIAHBI.
JIM4HOCTHBIE pe3ynbTaTbl OCBOCHHA NpeaMera «XUMHUS» JOCTUTalTCs B
€IMHCTBE Yy4eOHOM M BOCHUTATENbHOM JnesArenbHOocTH OpraHuzanuu B
COOTBETCTBUM  C  TI'YMAaHUCTUYECKUMH,  COLMOKYJIBTYPHBIMH,  JyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMU U UJ€allaMU POCCUNCKOTO IPa’KIaHCKOro 00IIEecTBa,
OPUHATHIMU B OOIIECTBE HOPMAMHU U MPaBWJIAMU MOBEACHUS, CIOCOOCTBYIOIIUMU
MpOLECCaM CaMONIO3HAHMS, CaMOpa3BUTHS M HPABCTBEHHOI'O CTAaHOBJICHUS
JUYHOCTU oOywaromuxcsi. JIMYHOCTHBIE pe3yabTaThl OCBOCHHS IPEIMETa
«Xumus» oTpaxaroT c(hOPMUPOBAHHOCTD ONBITA MO3HABATEILHON U MPAKTUUECKOU
JEeATEIbHOCTH 00YYaIOIIKXCS M0 peATM3alK NPUHATHIX B 00IECTBE LIEHHOCTEN, B
TOM YHCJIE B YaCTH:
1. I'paxaaHCKOTrO BOCIUTAHUS:
— OCO3HaHWs OOyYarolMMHUCS CBOMX KOHCTUTYLHMOHHBIX TIpaB H
00513aHHOCTEH, yBaXKEHUS K 3aKOHY U MPAaBONOPAIKY;
— NPEACTAaBIEHUS O COLMAIBHBIX HOPMax M IIPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
— TOTOBHOCTH K COBMECTHOM TBOPYECKOM HEATEIBHOCTH INPU CO3IAHUHU
y4eOHBIX TMPOEKTOB, pEHIEHHMH Y4YEOHbIX U I[O3HABaTENbHBIX  3ajady,
BBITIOJTHEHUH XUMHUUYECKUX YKCIIEPUMEHTOB;
— CHOCOOHOCTH MOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUYHbBIX BUJOB YUeOHOU AESITENbHOCTH;
2. TlaTprOTHYECKOTO BOCTTUTAHHUS:
— I[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACIIECIHIO
OTE€UYCCTBECHHOMN XUMUM;
— YBaXEHHMsI K MpOLIECCYy TBOpPUECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
IIPUMEHEHUS XUMHUH, OCO3HAHUS TOT'O, YTO AOCTWKEHUS HAYKU €CTh PE3yJIbTaT
JUINTEIbHBIX HAONIOJEHUI, KPOMOTJIMBBIX JKCHEPUMEHTAIbHBIX IOHUCKOB,
IIOCTOSTHHOT'O TPYZA YYEHBIX U MPAKTUKOB;
— MHTEpeca M NO3HABATEIbHBIX MOTHMBOB B IIOJIyYEHHHM M IOCIEAYIOIIEM
aHanu3e WHGOPMAMU O  TMEPEAOBBIX  JOCTIXKEHHUAX  COBPEMEHHOM
OTE€YECTBEHHON XMMUH;
3. JlyXOBHO-HpAaBCTBEHHOTO BOCITUTAHUSL:
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— HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBEACHMS,;
— CIIOCOOHOCTH OLIEHMBATh CUTYallUH, CBSI3aHHbIE C XMMUYECKUMU
SIBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEIIEHUs], OPUEHTUPYSACh HA MOPAJIbHO-
HPABCTBEHHbBIE HOPMBI U LICHHOCTH;
— TOTOBHOCTH OLICHHMBATh CBOE MOBEJCHHE M MOCTYIKUA CBOMX TOBAPUILIEH C
MO3UIMI HPAaBCTBEHHBIX M IMPABOBBIX HOPM W OCO3HAaHWE MOCIEICTBUN ITHX
MOCTYTKOB;
4. ®opMUPOBaHUSA KYJIbTYPBI 37J0POBbSI:
— T[IOHMMaHWsg LEHHOCTEH 370poBOro M 0Oe3omacHoro oOpasa KHU3HU;
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY
U TICUXHUYECKOMY 3/I0POBBIO;
— cOOJII0IeHUs TpaBUil 0€3011acHOro 00pallleHus C BEIIECTBAMHU B
OBITY, IOBCETHEBHOM JKU3HU U B TPYAOBOH 1€ATEIBHOCTH;
— TOHUMAaHMUS LEHHOCTU NpaBWJI WHIUBUIYAJIbHOTO M KOJUIEKTUBHOTO
0€30MacHOr0 TOBEACHUS B CUTYalMsX, YI'POXKAIOIIMUX 3J0POBbIO U HKHU3HU
JIOZIEH; OCO3HAHMSI TOCJIECTBUIN U HETIPUSITHS
BPEIHBIX PUBBIYEK (YIOTPEOJIEHUS AJKOTOJIsl, HAPKOTUKOB, KypeHUs);

5. TpynoBoro BOCIMTAHUS:
— KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOM M JAPYTHX BHIAX
NEeSATEIbHOCTH;
— YCTAaHOBKM Ha AaKTHUBHOE YyYacTHE€ B pEIICHHHM TNPAKTHYECKUX 3a]ad
COLMAJIBHOM HAIPaBJIEHHOCTH;
— MHTepeca K NPaKTUYECKOMY U3YUYEHHUIO podeccHii pa3inyHOro poaa, B TOM
YHCJie HA OCHOBE MPUMEHEHMSI IPEAMETHBIX 3HAHUN IO XUMUH;
— YB@XEHUS K TPYAY, JIIOJSAM TpyJa U pe3ybTaTaM TPYAOBOH NESTEIbHOCTH;
— TOTOBHOCTHM K OCO3HAaHHOMY BBIOOPY HHAMBHUIYyaJIbHON TpPaeKTOPHUH
oOpazoBaHus, Oyaymieit nmpodeccuy U peain3alui COOCTBEHHBIX YKU3HEHHBIX
IUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, HHTEPECOB
1 TTOTPeOHOCTEH 00IIIeCTBA;

6.9K0J0rN4eCKOro BOCITUTAHMSL:
— DKOJIOTMYECKU LEIeCO00pa3HOro OTHOILIECHUS K MPUPOJAE, KAaK UCTOUHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;
— TOHUMAaHUS TJIOOATFHOTO XapakTepa KOJOTUYECKUX MPOOIeM, BIHMSHHUS
HPKOHOMHYECKHX MPOLIECCOB Ha COCTOSHHE MPUPOAHOW M COLMAIBHOU CpPE[Ibl;
— OCO3HaHHWs HEOOXOAMMOCTH WCIIONb30BAHUS JOCTIKEHUH XUMHU JUIS
pelIeHus: BONpOCOB PALIMOHATILHOTO IPUPOAOIIOIb30BAHNUS;
— AKTHMBHOIO HENPUATHS JEUCTBUM, NPUHOCAIINX BpEI OKPYKAIOUIEH

MIPUPOJHOU cpene, YMEHUSA IIPOTHO3UPOBATh HEeOJIaronpusTHHIE
DKOJIOTUYECKHUE TTOCIEICTBUSA NMPEANPUHUMAEMBIX IEMCTBUM U MPEAOTBPALIATH
UX;

— HaJIU4Yusg Pa3BUTOIO 3KOJIOTHMYCCKOI'O  MBIINLJICHUA, AKOJIOTUYECKOM
KYJIbTYPBI, OIIbITa ACATCIbHOCTHU AKOJIOTUUYECKOM HarpaBJICHHOCTH, YMCHUS
PYKOBOJACTBOBATLCA NMH B HOBHaBaTeﬂbHOﬁ, KOMMYHI/IKaTHBHOﬁ u
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COLIMAJIbHOM TIPAKTUKE, CIIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSITH
U1e0JI0TuN XeMo(hoOuu;

7.1leHHOCTH HAYyYHOTO MO3HAHUSA:
— c(OpPMUPOBAHHOCTH MHUPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Da3BUTHS HAyKh M OOLIECTBEHHOW MpPaKTUKU; — [OHUMaHUs
cnelu(PUKA XUMUU Kak HAyKH, OCO3HaHHA €& poilu B (QOPMHUPOBAHUU
paloOHaTbHOTO HAYYHOTO MBIIUICHHUS, CO3JAHUH LIETTOCTHOTO MPECTaBICHUS
00 OKpYyXarolieM MHpe KaK O €JUHCTBE MPUPOJbl U UEIOBEKa, B TMO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEN M PEIIeHUHU MPoOIeM COXpaHEHHS IPUPOIHOTO
paBHOBECHUS;
— yOexnéHHocTh B 0COOOM 3HAYMMOCTH XHMHHM JJII COBPEMEHHOMU
UUMBUIIM3AIMK: B €€ TYMaHMCTHMYECKOW HAaNpaBlIEHHOCTH M Ba)XHOW pOJIU B
CO3JaHMM HOBOM 0a3bl MaTEepUAIbHOM KYJbTYpPbl, PEHICHUH TJI0OATbHBIX
npobiem YCTOMYUBOTO pa3BUTHS YeJI0BEUECTBA — CBIPHEBOM,
HHEPreTUYECKOM, MUIIEBOW M SKOJOrMYEeCKOW O€30MacHOCTH, B Ppa3BUTUU
MEAMIIMHBI, OOECHEYEeHUU YCIOBUN YCHEIIHOTO Tpyda U HKOJOTMYECKU
KOM(pOPTHOM KU3HU KaXKAO0T0 WieHa O0IIeCTBa;
— ©CTECTBEHHO-HAayYHOW TIPaMOTHOCTH: IOHMMAHUS CYIIHOCTH METOJOB
MO3HAHMS, HCIONB3YeMbIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTHU
UCIIONBb30BaTh MOJydyaeMble 3HAHHS IS aHaIM3a M OOBSICHEHUS SIBICHUN
OKpY’KaIOIIero MUpa W TPOUCXOASAINUX B HEM W3MEHEHWH; YMEHHUs JelaTh
O00OOCHOBaHHBIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX (DaKTOB M HMMEIOIIMXCS
JAHHBIX C [EBI0 TOTYYSHHS TOCTOBEPHBIX BHIBOJIOB,
— CTHOCOOHOCTH CaMOCTOSITENIbHO HWCIOJb30BaTh XUMHUYECKHE 3HAHUS IS
perieHust Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;
— MHTepeca K MO3HAHUIO U HCCIIEI0BATENbCKON eI TENIbHOCTH;
— TOTOBHOCTM U CHOCOOHOCTM K HENpEephIBHOMY OOpa3OBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUWA 1O XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU;
— UWHTepeca K OCOOGHHOCTSIM  Tpyla B  pa3iuuHbIX  cdepax
npohecCuOHANBHOM NeSTENbHOCTH.
METAIIPEJIMETHBIE PE3YJIbTATBI
MeTtanpeameTHbie pe3yabTaThl OCBOEHHUS ydeOHOTo mpeameTra «XUMHs» Ha
YpPOBHE cpelHero oOmero oOpa3oBaHus BKIIOYAIOT: 3HAYUMBIC IS
dbopMUPOBaHUS  MHPOBO33PEHHUS  OOYYAIOIIUXCS  MEKIUCIUTUIMHAPHBIC
(MexXnpeaMeTHble) OOLIEHAYyYHbIE MOHATHUS, OTPAKAIOIIME IEJIOCTHOCTh
HAYYHOUW KapTHHBI MUpa U CIENu(UKY METOJOB MO3HAHUSA, UCIIOIb3yEeMbIX B
€CTECTBEHHbIX HayKaX (MaTepHs, BEUIECTBO, JHEPIHUs, SBJICHHE, MpOIlece,
CUCTEMa, HAy4YHBIM (aKT, NTPUHINI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeAOBaHUE, HAOIIOJCHHE, W3MEpPEeHHe, HKCIEPUMEHT U Ap.);
yHUBEpCalIbHbIC y4eOHbIE ICHCTBUs (MTO3HABATENbHBIE, KOMMYHUKATUBHbBIC,
pEeryisaTHUBHBIE), oOecreunBaromue  QGopMupoBaHue  (QyHKIIMOHAIBHON
IPaMOTHOCTH M COLMAJIBHOW KOMIETEHIIMH OOYy4YalolUXCsl; CIIOCOOHOCTH
o0yJaroumxcs UCTIONb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIC,



MUPOBO33PEHYECKUE 3HAHUS W YHUBEpPCaJIbHbIE YyueOHbIE [EWUCTBUS B

MO3HABATEJIbHOW M COLMAJIBHOW MpakTUKe. MeTanpeIMeTHbIE PE3YJIbTaThl

OTPAXAIOT OBJIAJICHUE YHUBEPCAIBHBIMH YYEOHBIMH I103HABATEJIbHBIMH,

KOMMYHHUKATUBHBIMH U PETYJISITUBHBIMU JICUCTBUSIMH.

OBnajieHre YHUBEPCAIbHBIMU Y4€OHBIMU TTO3HABATEILHBIMU JEHCTBUSMU:

1. ba3oBBIMM JTOTUUYECKUMU JCHCTBUSIMU:
— CaMOCTOSITEIPHO (OPMYJIMPOBATh W AKTyalIM3UPOBATH MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;
— ONpEACNATh LeJIU ACATEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU UX
JTOCTUKEHHUS, COOTHOCUTH PE3YyJbTaThl JEATEIBHOCTH C MOCTABICHHBIMU
LENIMH;— HCIO0JIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOIO
MBIIIJIEHUS] —  BBIACHATH  XapaKTEepHbIC MPU3HAKU TOHATUA U
yCTaHABIMBaTh MX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE
MOHSATHUS IJ11 OOBSICHEHHSI OT/ICJIbHBIX (DaKTOB U SIBJICHUIA;
— BBIOMpaTh OCHOBAaHMSI U KPUTEPUU I KiIacCU(PUKAIUUA BEIIECTB U
XUMUYECKUX PEAKINN; — yCTaHABIMBATh NPUUMHHO-CIICICTBEHHBIE CBSI3U
MEXy W3y4aeMbIMHU SBJICHUSMH; — CTPOUTH JIOTUYECKHE PACCYKACHUS
(MHAYKTUBHBIC, JACTYKTUBHBIC, TI0 aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH
Y IPOTUBOPEUHUS B PACCMATPUBAECMBIX SIBICHUSX, (DOPMYJIUPOBATH BHIBOIbI
Y 3aKJIIOUCHUS;
— TMPUMEHSATH B TPOIECCE TMO3HAHUSI HCMOJb3yeMble B XUMHUHU
CUMBOJINYECKUE (3HAKOBBIE) MOJENIM, MPEOoOPa30BBIBATh MOJICIbHbBIC
MPEJCTABICHUS] — XUMHUYECKHM 3HAaK (CHUMBOJI) 3JIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHUE XUMHUUYECKON PEaKIMU — TIPU PEIICHUU YYEOHBIX
MO3HABATEIbHBIX M MPAKTUYECKHX 3a/la4, MPUMEHITh Ha3BaHHBIE
MOJEJIbHBIE TPEACTABICHUS JI1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN;

2. bazoBbpIMU UCCIEAOBATEILCKUMU JCHCTBUSIMU:
— BJIAIETh OCHOBAMHM METOJIOB HAy4YHOrO TIO3HAHUSA BEIIECTB H
XAMUYECKHUX PEaKIINM;
— ¢dopMynupoBaTh IEIM U 337a4d  KMCCIIECIOBAHUS, WCIIOIh30BaATh
MOCTaBJICHHBIE W CaMOCTOSATENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHl B
Ka4yeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIsl (DOPMUPOBAHUS TUTIOTE3bI
M0 TPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHI; — BIIAJICTh
HaBBIKAMU CaMOCTOSTEJIBHOTO TIAHUPOBAHUS U MPOBEACHUS YUCHUYECKUX
AKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HaOII0JaTh 3a XOJO0M
npoiecca, CaMOCTOSITETIEHO MPOTHO3UPOBAThH €ero pe3yJibTar,
dbopmynupoBaTh 0OOOIIEHUST W BBIBOJBI OTHOCUTEIHHO JIOCTOBEPHOCTHU
pEe3yNbTaTOB  HCCIEAOBAHMS, COCTaBIsATh OOOCHOBAaHHBIM OTYET O
MpoJieJIaHHOM padoTe;
— MpUOOpeTaTh OMBIT YYCHUYECKOW MCCIEIOBATEICKON U TPOSKTHOU
NEeATEIbHOCTH, MPOSIBIIATH CIIOCOOHOCTH u TOTOBHOCTh K
CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB pEIICHHS NPaKTHYECKUX 3aj1ad,
MPUMEHEHHIO PA3JIMUYHBIX METO0B MO3HAHUS;
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3. Ilpuémamu paboTsl ¢ UHGOPMAIHUCH:

— OpPUEHTHUPOBATHCA B PA3IMYHBIX MCTOYHMKAX HMHPOpManuu (Hay4dHO-
nomyJsipHasi —JIUTepaTypa XUMHUYECKOIO  COJEpXkKaHHUs, CIPABOYHBIC
nocobusi, pecypcsl UHTepHeTa), aHATU3UPOBATh MHGOPMAIIUIO PA3ITHMYHbIX
BUJIOB U (DOpPM MpeCTaBICHUS, KPUTHUECKH OIEHUBATH €€ JI0CTOBEPHOCTD
¥ HEMPOTHUBOPEYUBOCTH;
— (dopMmynupoBaTh 3ampoCchl U NPUMEHATH PA3IWYHBIE METOIBI MPH
noucke u 0Tdope MHpopMaIuu, HeOOXOIUMOU ISl BHIIOTHEHUS Y4eOHBIX
3a71a4 ONPEAEIEHHOTO THUIIA;
— npuodpeTaTh OTIBIT UCTIOJIb30BaHUS UH(POPMAITMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH M PA3IMYHBIX TOMCKOBBIX CUCTEM;
— CaMOCTOSITEJILHO BBIOMpaTh ONTUMANBHYIO (OpPMY MpeACTaBICHUS
uHpopManmu (cxemsbl, rpaduKy, TUarpaMMbl, TaOIHIIbI, PUCYHKH U T. IL.);
— HCIIONIb30BaTh HAYYHBIM SI3bIK B KadyecTBE CpEJCTBAa Npu padboTe C
XUMHUYECKON MHpOpManuel: IpUMEHATh MEXIpeaMeTHbIe ((pu3nueckue u
MaTEeMaTU4YECKUe) 3HaKW U  CHUMBOJIbI, (OpMynbl, abOpeBHATYPHI,
HOMEHKJIATYpYy;
— HCIIONB30BaTh U MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIIMYECKUE CPENICTBA
HaTJISTHOCTH.
OBnaeHne YHUBEPCATbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSMU:
— 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOil TeMbI B XOJ€ Auajora
W/WIM  JUCKYyCCHM,  BBICKa3bIBaTh  WIeH, (opMynmpoBaTh  CBOHU
MPEJIOKEHUS] OTHOCUTEIHHO BBITIOJTHEHUS MPEATI0KEHHON 3a/1a4H;
— BBICTYNaTh C TPE3CHTAllMell  pe3ylbTaTOB  IO3HABATEIHHOM
JESITEIbHOCTH, TIOJIYyYEHHBIX CAMOCTOSTEIbHO WJIM COBMECTHO CO
CBEPCTHUKAMHM  TPU  BBIMIOJIHEHUM  XUMHUYECKOTO  JKCIEPUMEHTA,
NPAaKTHYECKON paboThl MO UCCIEIOBAHUIO CBOMCTB M3y4yaeMbIX BEIIECTB,
peaiiv3alui  y4yeOHOro MpoekTa U  (OpMYyJIUPOBATH BBIBOJABI IO
pe3ysibTaTaM NpPOBEAEHHBIX HCCIEAOBAHUN MyTEM COIJIACOBAHMS MO3ULIMNA
B X07ie 00CYX/IeH!sI 1 OOMEHa MHEHUSIMHU.
OBnazieHNe YHUBEPCATBLHBIMU PETYISITUBHBIMU JIEHCTBUSIMHU:
— CaMOCTOSTEIHHO TUIAHUPOBATh U OCYIIECTBIISATH CBOIO TTO3HABATEIHHYIO
AeSTeNbHOCTD, ONpeesss e€ eu U 3aJadu, KOHTPOJIUPOBATh U MO Mepe
HEO0OXOJAMMOCTH KOPPEKTUPOBATH MPEAIaraéMblil arOpUTM JEHCTBUN TIPH
BBITIOJTHEHUH Y4E€OHBIX U UCCIEIOBATEIBLCKUX 3aj]ad, BEIOMpaTh Hanbosee
3¢ (PeKTUBHBIN CIOCOO UX PEIICHHS ¢ YUYETOM MOIYYEHHUS] HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKITUSAX;
— OCYIIECTBJISITH CaMOKOHTPOJIb CBOEH JI€ATEIbHOCTH Ha OCHOBE
caMOaHaJH3a U CAMOOIICHKH.

I[MPEJIMETHBIX:

1) chopMHPOBAHHOCTh MPEACTABICHHUI: O XUMHUYECKOM COCTaBIISIOLIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHWUHU SIBIICHUH MPUPOJIH,
B (OpMUPOBAaHWUU MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHON
IrPaMOTHOCTH, HEOOXOIUMOM Jisl PEeIIeHUs] MPAKTUUECKUX 3a7ad U SKOJIOTMYECKU

11



000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 37]0POBbIO U IPUPOJIHON CPEJIE;

2) BIAJeHUE CHUCTEMOW XUMHUYECKHUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAral0IIUe MOHATHS (XMMHYECKUH 3JIEMEHT, aToM, JJIEKTpPOHHAas
obojiouka artoma, S-, p-, O-3JEKTpOHHBIC OpPOMTAIM aTOMOB, HOH, MOJICKYJa,
BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIIEHh OKUCIICHUS, XUMUYECKasi CBS3b,
MOJTb, MOJIIPHASI Macca, MOJIIPHBIA 00BEM, YTIAEPOIHBIN CKeeT, (yHKIIMOHATLHAS
rpynmna, pajukKajg, HW30MepHus, H30MEpbl, TOMOJOTHYECKUU psAll, TOMOJIOTH,
yIIAEBOAOPObI, KHUCIOPOJ- U a30TCoJepiKalllue COEIUHEHUS, OHOJIOTUYECKH
aKTUBHBIC BellecTBa (YriIeBObI, )KUPBI, OCIKH), MOHOMED, MOJIUMED, CTPYKTYPHOE
3BE€HO, BBICOKOMOJICKYJISIPHBIE COCAMHEHUS, KPUCTALUIMYECKAs PEIIETKA, THIIBI

XUMHUYCCKHUX peaKuHﬁ (OKI/ICJ'II/ITCJ'IBHO-BOCCTaHOBI/ITeJ'H)HBIe, 9K30-U
OHIOTCPMUYCCKUC, PCAKOHUHN  HOHHOI'O O6M€Ha), PaCcTBOpP, OIJICKTPOJIUTHEI,
HCOJICKTPOJINTHI, QJICKTPOIUTHICCKAA Aucconuanusd, OKHUCJINTCIIb,

BOCCTAHOBUTENb, CKOPOCTh XHMHYECKOW peakIMu, XUMHUYECKOE paBHOBECHUE),
TEOPUU U 3aKOHBI (TEOPUST XUMUYECKOTO CTPOCHMSI OpraHMYecKuX BemecTB A.M.
byrtnepoBa, Teopus SNEKTPONIUTHYECKON IUCCOLMALMHU, NEPUOANYECKANA 3aKOH
J.W1. MenneneeBa, 3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
A3BIK XMMHUH, (DPAaKTOJIOTMUECKHUE CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJYYEHHUU U
0€30MacHOM MHCIOJIb30BAaHUM BAKHEUIIMX HEOPraHMYECKUX M OPraHu4eCcKHX
BEILIECTB B OBITY U IPAKTUYECKOH JIESITEIIbHOCTH YEIIOBEKA;

3) cpopMHUpPOBAaHHOCTH YMEHUN BBIABIATH XapAKTEPHbIE MPU3HAKUA H
B3aMMOCBS3b U3YYEHHBIX NOHATUH, NPUMEHATH COOTBETCTBYIOILIUE IOHATUA IIPU
OIIMCAaHUU CTPOCHUS U CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEUIECTB U UX
[IPEBPALCHUN; BBIABIATL B3aUMOCBI3b XUMHUYECKUX 3HAHUW C IMOHATUAMMU U
MIPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;

4) chopMUPOBAHHOCTh YMEHUI MCIOJIb30BaTh HAUMEHOBAHMS XUMUYECKUX
COCAMHEHNH MEXKIYHApOAHOIO COI03a TECOPETUYECKOM W IPHUKIAIHON XUMUH U
TPUBHAJIbHBIE HA3BaHUS BAXKHEHIIMX BELIECTB (PTUJICH, AalleTUJICH, TJIMILIEPUH,
¢deHon, dopmanbaerua, YKCycHash KUCIIOTA, TJIUIMH, YrapHbIM ra3, yriaeKuCIbId
ra3, aMMUaK, ramieHasi U3BeCTh, HerameHasi U3BECTh, MUThEBAsA COAA U JIPYTHUX),
COCTaBJISITh (POPMYJIBI HEOPTaHMYECKUX W OPraHUYECKUX BEIIECTB, YpPABHEHUS
XUMHUYECKHUX DPEAKIH, OOBSICHATh HMX CMBICH; MOATBEPXKAATh XapaKTepHbIE
XUMHAYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOLIMMH JKCIIEPUMEHTAMU WU
3anUCAMM YPABHEHUN XMMHUYECKUX PEAKIIMM;

5) chopMHUPOBAHHOCTh yYMEHUH  YCTAaHABIMBATh  MPHUHAJICKHOCTD
M3YYCHHBIX HEOPTraHUYECKUX U OPTAHUYECKHUX BEIIECTB K ONPEIEICHHBIM KJIacCaM
U TpyNmnaM COCIUHEHUW, XapaKTEPU30BaThb UX COCTAB M BAXKHEUIIME CBOWCTBA;
ONpENENATh BUABl XMUMHUYECKUX CBA3€H (KOBAJIECHTHAs, MOHHAs, METAJUIMYECKas,
BOJOPOJIHASI), THUIBl KPUCTAJUIMUECKUX PEIIETOK BEIIECTB; KIacCU(PUIIMPOBATH
XUMHYECKUE PEAKIINY;

6) BiaJeHHEe OCHOBHBIMM METOJAAaMU HAYYHOTO T[IO3HAHUS BEIIECTB H
XUMHUYECKUX SIBJICHU (HaOII0IeH1e, U3MEPEHHE, SKCIIEPUMEHT, MOJICUPOBAHUE);

7) cpOpMUPOBAHHOCTh YMEHUU NPOBOAUTH PACUYEThl IO XUMHUYECKUM
dbopMynam U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3NYECKHUX
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BEJIMUMH, XapaKTEPU3YIOIIMX BEIIECTBa C KOJMYECTBEHHOW CTOPOHBI: MAacChl,
o0beMa (HOpMalbHbIE YCIIOBHUS) Tra30B, KOJMYECTBA BEILECTBA; HCIOIb30BAThH
CUCTEMHbIE XWMHUYECKHE 3HAHUS JUIsl TPUHATUAS pEHIeHUd B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM,;

8) chopMHUPOBAHHOCT, YMEHUH IUIAHUPOBATH M BBIMOIHATH XUMHYECCKUH
AKCIEPUMEHT (IIPEBpaICHUS] OPTaHUYECKUX BEUIECTB MPU HATPEBAHUU, TTOJTYUEHUE
STWJIEHA M U3Y4YEHHE €ro CBOMCTB, KauyeCTBEHHBbIC pEaKIMU Ha albJETUIbI,
KpaxmaJ, YKCYCHYIO KHCIIOTY; JeHaTypaius O€JIKOB MpU HarpeBaHUH, LIBETHHIC
peakuuu O€JKOB; MPOBOJIUTH PEAKIMU HOHHOTO OOMEHA, OMNpPEAeNsTh Cpeiy
BOJHBIX PACTBOPOB, KAYECTBEHHBIC pEaKLMU Ha Cynb(par-, KapOOHAT- U XJIOPU-
AHUOHBI, HA KAaTHUOH aMMOHMS; pellaTh SKCIEPUMEHTAIbHBIE 3aJauyu MO0 TeMaM
"Meraymel" u  "Hemertamibl") B COOTBETCTBUM C IIpaBUJIaMH  TEXHUKHU
0€30MacHOCTH MpHU OOpAIEHUH C BEIIECTBAMU U JJA0OPATOPHBIM 000pYAOBaHUEM;
NPENCTaBIATh PE3YJIbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUIN COOTBETCTBYIOIIUX pPEaKuil U (POpMyIUpOBaTh BBIBOJBI Ha OCHOBE
3TUX PE3YNbTATOB;

9) chopMUpPOBAaHHOCTH YMEHUS AHAIM3UPOBATH XUMHUECKYIO HH(OpMaIuio,
MOJIy4aeMyl0 M3 Pa3HBIX HCTOYHUKOB (CPEACTB MacCOBOM HMH(OpMAIUU, CETh
WNHuTtepHeT u npyrue);

10) cdopmupoBaHHOCT, yMEHUN COOJNIOAATh MpaBWia HSKOJOTHYECKHU
LEJIECOO0PA3HOr0 MOBENECHUST B OBITY M TPYAOBOM JESATENBHOCTH B UENIAX
COXpPAaHEHHUSI CBOETO 3J0POBbSl U OKPYKAKOUIEH MNPHUPOJHON CpEIbl; YUUTHIBATH
ONACHOCTh BO3/JICHCTBUS HA KUBbIE OPraHU3Mbl ONPEICIICHHBIX BEIIECTB, IOHUMAs
CMBICJI TIOKAa3aTeNs MPEAEIbHON T0MTYCTUMON KOHIIEHTPALUK;

11) nns oOywarommxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMH 3JI0POBBS:
c(hOPMHUPOBAHHOCTh YMEHHUSI TPUMEHSTH 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX
METOJaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBIICHUI;

12) nmnst crenmbIX W CIA0OBUASIIMX OOydYarommxcs: Cc(HOpMUPOBAHHOCTD
YMEHUS UCTIONB30BaTh pelbeHO TOUCUHYIO cucTeMy o0o3Hauenuit JI. bpaitns ais
3aMuCy XUMUYECKUX GopMyI.
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3. CTPYKTYPA U COJAEPKAHUE YUYEBHOU JUCIUIJIMHBI

5.1. Koau4ecTBO 4acOB HA 0OCBOeHHMe padoyeil MporpaMmMbl y4eOHOM

JTUCIHUILIMHBI:

MakcumanbHas yueOHast Harpy3ka oOydarornierocsi 84 4acoB, B TOM YHUCIIE:

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

5.2. O0BbeM yueOHOI TUCHUIIMHBI M BUAbI Y4eOHOH padoThI

Bup yueOHo# padoThI

O01LeM yacoB

MIICC3

MaxkcumasnbHasi yueOHasi HArpy3ka (Bcero)-oobem OI1 84
Oo0s3aTesIbHAsA ayqUTOpPHAs ydeOHasi HArpy3ka (Bcero) ¢ 84
npenojaaBaTejieM

B TOM YHCIIC:

B (hopMe MTPAKTUICCKOU TTOITOTOBKH 20
Teopernyeckne 3aHATHS —JICKITUH, YPOKHU 60
[IpakTuueckue 3aHATUS 24

Hrorosas arrecrauus B popme auddepeHInpPOBAHHOIO
3auera
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TemaTn4yeckuii UIaH U coaepkaHue yueOHou qucuIuInHbl « Xumus» s [HIICC3 Texnonornyeckoro npoguiis

HaumeHoBanue Conepskanue yueOHOro MmarepmaJia Oo6bem YpoBeHb
pa3iejioB H TeM 4acoB YCBOEHHSA
1 2 3 4
BBenenue Hayunble meTonpl mo3HaHWS BEIIECTB M XUMHYECKUX SIBIICHUH. Poib 2 1
AKCIEPUMEHTa WU TEOPUU B XUMHHM. MOJEIUPOBAHUE XUMHYECKUX
ITPOLIECCOB.
Pa3znen 1 Oprannyeckasi XumMusi 32
Tema 1.1. OcHoBuble | IIpeomem opeanuueckoiui xumuu. IlpuponHble, HCKYCCTBEHHBIE U 6 2
MOHATHSA CUHTETUYECKUE OpraHuueckue BemectBa. CpaBHEHHE OpPraHUYECKUX

OPraHu4YecKoOi XuMHUHU
U TEOPHUs CTPOCHUS
OpPraHu4YeCcKux
COCAMHECHU U

BELIECTB C HEOPraHUYECKUMU.
BasleHTHOCTE. XMMHYECKOE CTPOCHUE KaK MOPSAOK COCIMHEHUS aTOMOB B
MOJIEKYJIBI 110 BAJICHTHOCTH.

Teopua cmpoenusn opeanuueckux coeounenui A.M. Bymnepoesa.
OCHOBHBIE TOJIOKEHHSI TEOPUM XHMHUYECKOrOo CTpoeHMs. M3omepus u
n3oMepbl. XuMuueckue (Gpopmysbl U MOAETU MOJIEKYJ] B OpraHMYECKON
XUMHUHU.

Knaccugpukauyus opeanuueckux eewyecme. Kinaccudukauusi BelIecTB
MOCTPOEHUIO YIIEPOAHOrO CKeJleTa U HANMYUIO (PYHKIIMOHAIBHBIX TPYMII.
['omonoru romonorus. Hauana Homenknatypst IUPAC.

Knaccugurkayua peaxuuit 6 opzanuveckou xumuu. Peakunun
MPUCOETUHEHUS (ruapupoBaHus, raJIOreHUPOBAHUS,
TUAPOTAIOT€HUPOBAHKUS, TUIpaTalum). Peakuun OTILETIIICHUS
(mermapupoBaHus, AETUIPOTraIOr€HUPOBAaHMS, I€TUAPATALAN
Jemoncmpayuu. Mopenu  MOJEKyJl  TOMOJIOTOB M H30MEPOB
opraHuyeckux coeauHeHuil. KauecTBeHHOe oOOHapyKeHUE Yriepoja,

15




BOJOPO/Ia U XJIOPA B MOJIEKYJIAX OPTaHUYECKUX COCINHEHUN.
Ilpogpunwvnvie u npogeccuonanvro-3nauumole IN1eMeHm bl
CO0epPIHCanusl.

IlonstTue o cyOctpate u  peareHTe. Peakuuu  OKuCIeHHS U
BOCCTAHOBJIEHMsI OpraHudeckux BemecTB. CpaBHEHHE KilacCU(pUKALUU
COCMUHEHUM © KiIaccuukamuu peakuuid B HEOPraHUYECKOW U
OPTraHUYECKON XUMHH.

Ilpakmuueckue padomwi. OOHapyXeHHE YIiaepoja U BOAOPOAA B 2
OpraHU4e€CKOM COEJIMHEHUHU.
Tema 1.2. Ankanpl. AJKaHB: TOMOJIOTMYECKHWA PAIU30MEPUS W HOMEHKIATypa 10
Yri1eBoAOpOAbI M MX | ATKAHOB. XUMHUYECKHE CBOWMCTBAa alKaHOB (MeTaHa, 3TaHA): TOpPEHUE,
NPUPOAHBbIE 3aMEIlCHNE, Pa3oKEHUE, ACTHIpUpoBaHHE. l[IpuMeHeHue alkaHOB Ha
HCTOYHHMKHA OCHOBE CBOMCTB.

AnkeHul. OTWEH,ero noyrydeHue(1eruAprupoBaHuEM JTaHa,
JerouMepu3aued MoaudTUiIeHa). ['OMOJOTUYEeCKUN psjl, HU30MEpHs,
HOMEHKJIaTypa aJKEHOB. XHWMHYECKHE CBOWCTBA JTWUJICHA: TOPEHHUE,
KaueCTBEHHbIE peakluuu (oO0ecuBeuyMBaHHE OpPOMHOM BOABI U pacTBOpa
MepMaHraHata Kajus), Tuaparanus, mnoiaumepusanus. l[IpumeHnenue
ATUJICHA HA OCHOBE CBOWCTB.

Jluenvt u xayuyku. IloHaTue o JuEHaxX Kak YIJIIEBOJOPOJAX C JIBYMs
NBOWHBIMU CBA3AMU. CONpSOKEHHBIE JUEHBl. XHWMHUYECKUME CBOMCTBA
Oyranuena-1,3 u wu3onpeHa: oOeciBeunBaHue OpOMHOM BOALI U
nojauMepu3alusi B Kayuyyku. HarypanbHbIi M CHHTETHYECKHE KAay4dyKH.
Pe3una.

Ankunbl. AnetusieH. XUMHUYECKHE CBOMCTBA alleTWICHA: TOpPEHUE,
obeciiBeunBaHUE OPOMHOM BOJIBI, IPUCOCAMHEHUN XJIOPOBOAOpOJA M
rugparanus. [I[pumeHeHue aneTuieHa Ha OCHOBE CBOMCTB. MexKiiaccoBast
HM30MEpHs C aTKaUCHAMM.
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Apenwvl. benzon. XuMuyeckue CBOICTBa O€H30Ja: TOpPEHHE, PEAKIUU
3aMmelieHus (TajJjoreHupoBaHue, HuUTpoBaHue). [Ipumenenue OGeH301a Ha
OCHOBE CBOWCTB.

Ilpupoonvie ucmounuku y2neo000podos. llpupoaHblii Ta3: cCOCTas,
npuMeHeHue B kauectse TorumBa. Hedts. CocTaB u nepepaboTka HEPTH.
[leperonka Hed . HedrenmpoaykTsr.

Jlemoncmpayuu. I'openue METaHa,
TUIEHA,aneTwieHa. OTHOIIEHNEMEeTaHa,  3TWJIEHAa,  aleTWIeHa |
OeH3ola K pacTBopaM [I€pMaHraHaTa Kaiauss U OpOMHOM BoOje.
[lomy4yenue 3THIIEHa peakuuen JeruipaTauuu 3TaHoJa, alleTHIICHa

— FUAPOIU30M KapOuaa Kanblus. Pa3noxeHue kaydyyka Mpu HarpeBaHuUH,
UCIIBITAHUE MPOAYKTOB PA3JI0KEHUS Ha HENpeAenbHOCTh. Kosekius
obOpasnoB HehTu U HeTenpoaykToB. Komeknus «KameHHbl yronp u
IPOIYKIUS KOKCOXUMUYECKOTO MPOU3BOACTBAY.

Jlabopamopnuie onvimer. O3HAKOMIJICHHE C KOJUIEKIIUEH 00pa3iioB HEDTH
U MPOAYKTOB ee nepepadboTku. O3HAKOMIICHHE C KOJUICKIIMEH KaydyyKOB U
oOpa3iamMu U3AeNIUi U3 pe3UHBI.

Ilpogpunvuvie u npogeccuonanvro-3nauumole InemeHmol
cooeprHcanusl.

[IpaBuno B.B. MapkoBHukoBa. Knaccudukaiys 1 HazHaueHUE KayUyKOB.
Knaccudukanus u Ha3HaueHHe pe3uH. Bynkanuzanus kaydyka.
[TonydyeHnue aneTwieHa MHUPOJIM30M METaHa M KapOHWJIHBIM CIOCOOOM.
Peakuus monumepuzanuu BUHWIXJOpUAA. [loTMBUHWIXTIOpUA U €ro
npumeHeHue. TpuMmepusaius aleTuieHa B 0eH3017.

[Tonsitue 00 skctpakmuu. BoccranoBieHue HUTPOOEH30Ja B AHWIIWH.
I'omonornueckuit psg apeHoB. Tomyos. HutpoBanuwe tomyona. Tporun
OCHOBHBIC HamNpPAaBJICHHS] TPOMBIIUICHHON TepepabOTKH TPHUPOTHOTO
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raza. [lomyTHbiit HeTsHOM Ta3, ero nepepadoTKa.

[Ipotiecchl TPOMBITIEHHON TepepadOTKu HEePTH: KPEKUHT, pUPOPMUHT.
OxTaHOBOE YKCIIO OCH3MHOB U IIETAHOBOE YUCJIO JU3EIBLHOTO TOILIMBA.
Kokcoxumuueckoe nponu3BOACTBO U €ro NPOAYKIHS.

Ilpakmuueckue 3anamusn
«llosrydeHue dTueHa U U3y4YEeHUE €r0 CBOWCTBY

Tema 1.3.
Kucsopoacoaep:kamue
OpraHm4eckKme
coeIMHEeHHUS

Cnupmui. llonyyenue sTaHona OpOXEHHEM TJIOKO3bl W THUIApaTaluei
sTunieHa. [wapokcunpHas Tpymna kak ¢yHKIUoHaibHas. [lonstue o
MpPEACIIbHBIX OJHOATOMHBIX CIIHUPTaX. XUMHUYECKHE CBOMCTBA 3TaHOJA:
B3aUMOJICHCTBUE C HaTpueM, 0Opa30BaHUE MPOCTHIX U CIOKHBIX 3(HUPOB,
OKHUCJICHUE B aJIbJICTU.

IIpuMeHeHne 3TaHoJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 IOCIEACTBUSA
U TIPEYIPEKICHNUE.

I'MuepuH Kak IpenCcTaBUTENIb MHOTOATOMHBIX cIUpPTOB. KadecTBeHHas
peaknysi Ha MHOTOAaTOMHBIE CIUPTHI. [IpuMenenue raunepusa.

@Denon. Ousznyeckue U XUMHUYECKHE CBOMcCTBa (¢eHona. Biaumuoe
BIIMSIHUE aTOMOB B MOJIEKyJie (heHONa: B3aUMOACHCTBUE C THAPOKCHIIOM
HaTpHs U a30THOU KucioTol. [IpuMenenne peHosa Ha OCHOBE CBOMCTB.
Anvoecuovt Ilonsitue 00 anpaerugax. AJsbAerugHas TrpyIna Kak
¢yHkunoHanbHass. DopMmalbIeruj W €ro CBOMCTBA: OKHUCJIECHHE B
COOTBETCTBYIOIIYIO KHUCJOTY, BOCCTAaHOBJIIEHHE B COOTBETCTBYIOIIMI
cnupt. [lonyueHnue anbaeruioB OKMCIEHUEM COOTBETCTBYIOLIUX CIUPTOB.
[Ipumenenue popmaiibierua Ha OCHOBE €ro CBOMCTB.

Kapoonosvie kucnomor. Ilonatue o0  KapOOHOBBIX  KHCIIOTaX.
KapOokcunpHas rpynma kak ¢GyHKIHOHANBHAs. ['OMONOTHYECKUU psif
npeleiabHbIX  OJHOOCHOBHBIX  KapOOHOBBIX  KucjioT. [lomyuyenue
KapOOHOBBIX KHCIIOT OKHMCJIEHHEM albJIeTHI0B. XMMUYECKHE CBOICTBa
YKCYCHOM KHCJIOTBI: OOIIME CBOICTBA C MHMHEPAJIbHBIMH KHCIOTaMH H
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peakuust srepudukanuu. [IpumeHeHne yKCyCHOW KHUCIOTbI Ha OCHOBE
CBOWCTB. BpIcimime >KUpHBIE KUCIOTHl HAa MNPHUMEPE MNAIbMUTUHOBOW W
CTEapUHOBOM.

Cnoxcuvie Igpupor u xncupwl. IlonyyeHue clIoXHBIX 3(PUPOB peakuuen
srepudukanmu. Crnoxxubie 3QUpbl B IPUPOJE, UX 3HaUeHHe. [IpumeHeHue
CJIOHBIX 2()UPOB HA OCHOBE CBOMCTB.

Kupsr kak cioxusie 3¢upbl. Knaccudukamms xKupoB. XUMHUYECKHUE
CBOMCTBA JKMPOB: THUJPOJM3 U THUAPUPOBAHHUE SKUJKUX IKHUPOB.
[Iprmenenue KUpoB Ha OCHOBE CBOWCTB. Mbuia.

Yeneeoowvt. Yrneronwl, ux kinaccudukanus: MOHOCAXapuIbI(TIIOKO3a,
¢pykTOo3a), aAMcaxapuabl (caxapo3a) W MoOJMcaxapuibl (KpaxMal H
1IEJIJTI0I03a).

I'moko3a — BelIecTBO C JABONMCTBEHHOM (YyHKIIMEH — ajibJIerHuOCITHpPT.
XVMMHUYECKHE CBOWCTBA IUIFOKO3BI: OKUCJIEHHE B INIFOKOHOBYHO KHCIIOTY,
BOCCTAHOBJIEHHE B COPOUT, cIUpTOBOE OpoxeHue. [IpuMeneHune rioKo3sl
Ha OCHOBE CBOWCTB.

3HaueHue YrieBOJOB B JKMBOM MPUPOAE U B KU3HU uyenoBeka. [lonsTue o
peaxkuusax MOJIUKOH/ICHCALINT u rUApoian3a  Ha npumepe
B3aMMOIIPEBPAILIEHUI: TIIF0KO03a [ /[ ] mommcaxapus.

Jlemoncmpayuu. OxucieHue coupta B anpieruja. KaudecTBeHHbIE
peaklMy Ha MHOTOaTOMHbIE CIUPTHI. PacTBOpUMOCTh peHoJIa B BOJE MpHU
OOBIYHOM TeMIlepaType W Mpu HarpeBaHuU. KauecTBEHHbIE peaklUd Ha
denon. Peakuus cepeOpssHOTO 3epkaja ajdbJeruiOoB W  TJIHOKO3HI.
OxkuclieHHe anbJeruioB U TIIOKO3bl B KUCIOTY C TTOMOIIBIO THIPOKCUAA
meau (I1). KauectBennas peakuus Ha kpaxmai. Kosiekuus sgupHbIX
Maced.

Jlabopamopnvie onvtmel. PacTBOpeHUE TIMIIEpUHA B BOJE U
B3aumojiericteue ¢ ruapokcugom wmeau  (ll). CpolictBa ykcycHOM
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KHUCJIOTHI, OOIIUE CO CBOMCTBAMU MUHEPAIbHBIX KUCIOT. Jl0Ka3aTenbCTBO
HEMpeneNbHOTO XapaKTepa KUIKOro kupa. B3anumonelcTBre ritoKo3bl U
caxapo3bl ¢ ruapokcuaoM Meau (11). KauectBenHas peakius Ha Kpaxmal.
Ilpogpunvnvie u npogeccuonanvro-3nauumole INeMeHmbl
CO0epPIHCanusl.

MeTuiioBbId CHUPT M €r0 MCIHOJIb30BAHME B KAay€CTBE XHWMHYECKOIO
ChIpbsi. TOKCUYHOCTh METaHOJIA U MpaBUiIa TEXHUKH OE€30MaCHOCTU MpHU
paboTre ¢ HUM. OTWUJICHTIIMKOIbL W €ro NpHMEHEHHE. TOKCHYHOCTh
STUJICHTIUKOJIS ¥ TIPABHJIa TEXHUKUA O€30MIaCHOCTH MPpU paboTe C HUM.
[Tonyuenne ¢deHona M3 MPOAYKTOB KOKCOXMMHUUYECKOTO MPOU3BOJCTBA U
n3 OeH3o7a.

[TonukoHneHcarus dbopmanbaeruaa c dhenonom B
denonodopmanbaeruaHyo cMmoiy. Arneranbaerun. [loHsTne o kKeToHax
Ha npumepe auneroHa. lIpumeHeHuWe aneToHa B TEXHUKE U
POMBIILJICHHOCTH.

Mmuoroobpasue KapOOHOBBIX KHCJIOT (IIaBesneBasi KHCIOTa  Kak
JIBYXOCHOBHAsl, AaKpWJIOBas KHUCJIOTa KakK HempeeabHas, OeH30MHas
KHUCIIOTa KaK apoMaTHIecKas).

[InenkooOpasyromiue Macia. 3amMeHa XUPOB B TEXHUKE HEMHUIIEBBIM
ceIpbeM. CUHTETHYECKHE MOIOIIHE CPEICTBA.

MosouHokuca0€ OpoKeHHe TIoKo3bl. KucaomoiouHbie MPOMYKTHI.
CunocoBanue kopMoB. HutpoBanue nemnono3sl. [IupokcuimH.
Ilpakmuueckue 3anamus

«ITonydenue u CBOMCTBA YKCYCHOM KUCIOThD)

«O0OHapyKeHHE YIIEBOJOB B MPOAYKTAX MTUTAHUS

Tema 1.4. Amunwt. Ilonstue 00 amuHax. AnudaTUdecKue amMuHBI, UX
A3oTcoaep:xaniue KnaccuukanyMs W HOMEHKIaTypa. AHWIMH, KaK OpraHHYecKOe
OpraHuyveckKue ocHoBanue. Ilomydenue anwimnHa wu3 HuTpoOeHzona. [lpumenenue
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COeIMHEeHMSI.
I[Hosumepwl

AHWUJIMHA Ha OCHOBE CBOWCTB.

Amunoxkucnomst. AMUHOKUCIIOTHI Kak aMmpoTepHble TU(YHKIIMOHATIbHBIE
OpPraHUYECKUE COEAUHEHHsA. XHMHYECKHE CBOWCTBA aMHUHOKHUCIOT:
B3aMMOJICUCTBHE CO IIEJI0YaMH, KUCIOTaMU U APYT C ApYroMm (peakuus
noJiukoHjeHcauuu). IlentugHas cBsi3p W monunentunbl. [IpuMenenue
AMHUHOKHCJIOT HA OCHOBE CBOMCTB.

benku. llepBuuHasi, BTOpUYHAs, TPETUYHAS CTPYKTYphl OEJKOB.
XUMHUYECKUE CBOMCTBa OCJIKOB: TOpPEHHUE, JAeHATypalusi, TUAPOJIU3,
IIBETHBIE peaKIuu. bruonornaeckue GyHKIIUNA OSITKOB.

Honumepwnr. benku u nonucaxapuabl Kak OMOMOIMMEPHI.

[Imactmaccel. IlomyueHne mNONMMEPOB peakUUEld NOJUMEPHU3ALNU U
MOJMKOHICHC AU, TepMOTIaCTUYHBIE U TEPMOPEAKTUBHBIE IJIACTMACCHI.
[IpeacraButenu muactmacc. Bomokna, ux kinaccudukanus. [lomydenue
BOJIOKOH. OTAENbHBIE NPEICTABUTEIN XUMUYECKUX BOJIOKOH.
Jlemoncmpayuu .B3aumMoAeicTBUE aMMHaKa W aHWIMHA C COJISIHOU
kucinoToi. Peakius aHwimHa ¢ OpoMHON Bomou. JlokazaTenbCTBO
HaMuuus  (QYHKIIMOHANBHBIX TPYyHNI B pacTBOpax aMHUHOKHUCIOT.
PacTtBopenue u ocaxnenue OenkoB. L[BeTHbIe peakiuu OenkoB. I'opeHue
NITUYBETO TIepa U MIEPCTSIHOW HUTH.

Jlabopamopnuie onvimul. PactBopeHue OenkoB B Bojie. OOHapykeHUE
OeIKOB B MOJIOKE W B MsSICHOM OyiboHe. JleHaTypauusi pacTBopa Oenka
KYPUHOTO SIiilla CIIUPTOM, PACTBOPAMH COJIEH TSDKEJBIX METaJUIOB U MpU
HarpeBaHuM.

Ilpogpunvnoie u npogeccuonanvro-3nauumovle INIeMeHm bl
cooepircanus.

AMMUHOKaNpoHoBas Kuciora. KanpoH kak mpeacTaBUTENb MOJIUAMUIAHBIX
BOJIOKOH. lcmosb3oBaHuEe TUAPOIU3a OEJIKOB B MPOMBIIUICHHOCTH.
[TonuBHHMWIXTIOpH I, noJuTeTpad TOPITUIICH (Tedon).
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®enonopopmanpaeruanbie miactMacebl. Lemnynouna. Ilpomeluiennoe
IPOU3BOJICTBO XUMUYECKUX BOJIOKOH.

HpaKmuquKue 3anamus.’
«Pacmo3naBanue miacTMacc ¥ BOJOKOH»

KontponbHas paborta «I 'eHeTndecKasi CBs3b OPraHNYECKUX BEIICCTBY

Paznea 2.

Oﬁlllaﬂ H HECOPTraHNYEeCKasd XUMUS

50

Tema 2.1 OcHOBHBIE
MOHATHSA U 32aKOHBI
XUMUH

Ocnoenvte nouamua xumuu. BemectBo. Atowm. Mousekyna.
XuMudeckuil ameMeHT. Asnorpomnus. [IpocTeie W ClIOXHBIE BEIIECTBA.
KauecTBeHHBIN U KOIMYECTBECHHBIN COCTaB BEIICCTB. XUMUYECKUE 3HAKH
u  ¢opmynbl. OTHOCHUTENIbHbIE AaTOMHAasT M MOJICKYJIApHAs MaccChl.
KonuyecTBo BemiecTna.

Ochosnvle 3akonvl xumuu. CTEXUOMETPHUS. 3aKOH COXPAHEHHUS MACCHI
BEIIECTB. 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTB  MOJIEKYJISIPHOM
CTPYKTYpBI. 3aKOH ABOrajipo W ClIeJCTBUS uX Hero.PacuerHelie 3a1aun Ha
HaxXOXXJEHWE OTHOCHUTEIBHOW MOJIEKYJISIPHOM MAacChl, OMpeaeIcHUE
MacCOBOH 07 XUMHYECKHUX JIEMEHTOB B CJIOKHOM BEIIIECTRBE.
Jlemoncmpayuu. Mopaenn aTOMOB XHMHUYECKHX OJJIEMEHTOB. Mopenn
MOJIEKYJI TIPOCTHIX M CIIOKHBIX BeleCTB. KOMIEKITHS MMPOCTHIX M CIIOKHBIX
BCIIECTB.

Ilpogpunvusie u npogeccuonanbHo-3HauuMble IneMeHmbl
cooeprcanun. AnnotponHsie Mogudukanuu yriaepoja (aimas, rpadur),
KHCJIOpoaa (KUCIIOpOJI, 030H), 0JioBa (cepoe u Oenoe ooBo). [lorstue o
XUMUYECKON TEXHOJIOTUH, OMOTEXHOJIOTUU U HAHOTEXHOJIOTHH.

Tema 2.2.
IMepuognueckui
3aKOH U
nepuoanyecKas
CHCTEMA XHMMHYECKHX

Ilepuoouueckuii 3aKOH JILU. Memnoeneesa. OTtkpbiTHE
JA.N.MenaeneeBpIM MEPUOAMYECKOTO 3aKOHa. l[leproanuecknii 3aKOH B
dbopmymnuposke J[.1. Menneneena.

[lepuonuueckass Tabnuila XUMHUUYECKHUX DJIEMEHTOB — Tpaduyueckoe
OTOOpaKEHHE TepuoArYecKoro 3akoHa. CTpykTypa NEpHOIUYECKON
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jemenToB JI.A.
MengejieeBa u
CTPOEHHE aToMaA.

TaOIUIBI: IEpUOIbI (Majibie ¥ OOJbIINE), TPYIIHI (TJaBHAS U TOOOYHAs).
Cmpoenue amoma u nepuoouueckuii 3axkon /[.U. Menoeneesa.ATom—
cloXHasi vactuua. Aapo (IpOTOHBI M HEUTPOHBI) M AJIEKTPOHHAS
obonouka. M3orombl. CrpoeHHE HSJIEKTPOHHBIX OOOJIOYEK aTOMOB
AJIEMEHTOB MalblX MNepuoJoB. OCOOEHHOCTH CTPOEHUS SJIECKTPOHHBIX
000JI0YEK AaTOMOB 3JEMEHTOB OOJBIIMX MEPUOAOB (MEPEXOIHBIX
aneMeHTOB). [loHsiTHE 00 OpOUTaNsIX. S-, p- U d-OpOurtanu. DIeKTPOHHbIE
KOH(pHUTyparuy aTOMOB XHMHUYECKUX JIEMEHTOB.

CoBpemenHas (opMynHpoBKa TEPUOAMYECKOTO 3aKOHA. 3HAYCHUE
MEPUOANYECKOTO0 3aKOHA M MEePUOJUYECKOM CHUCTEMbl XUMHYECKHUX
anementoB J[.MI. MenaeneeBa 1 pa3BUTHUA HAyKM W IIOHAMaHUSA
XUMUYECKON KapTHUHBI MUPA.

Jlemoncmpayuu. Paznuunbie  QOpMBI  MEPUOAMYECKON  CHCTEMBI
xuMmudeckux saeMmeHToB .M. Menneneesa. lunamudeckrue TaOIUIBI IS
MOJEIUPOBAHUS IEPUOANUECKON CUCTEMBI.

Jlabopamopnuie onvimpl. MonenupoBaHue MOCTPOEHUS MEPUOANIECKON
TaOJIUIIBl XUMUYECKUX DJIEMEHTOB.

Ilpogpunvuvie u npogeccuonanvro-3nauumole InemeHmol
cooeprHcanusl.

PamnoaktuBHOCTh.  Mcnonb30BaHUWE  paJUOAKTUBHBIX  H30TONOB B
TEXHUYECKUX 1eNsaX. PEHTT€HOBCKOE M3yUYEHHUE U €r0 HCIOJIb30BAHUE B
TeXHUKE W MeAulMHe. MopenupoBaHUE KaK METOJ MPOTHO3UPOBAHUS
CUTYyallMU Ha MPOU3BOJICTRBE.

Ilpakmuueckue 3anamua «CoCTaBlIE€HUE DSJIEKTPOHHO-TPAPUUECKUX
(GopMyJ1 XUMHUYECKUX DJIEMEHTOBY.
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Tema 2.3. CTpoeHnue
BelllecTBa

Honnan xumuueckasa ceéazv. Katnonsl, ux oOpa3zoBaHHe W3 aTOMOB B
pe3ynbTaTe mpolecca OKUCIEHUs. AHUOHBI, ©X 00pa30BaHHE U3 aTOMOB B
pe3ynbTaTe mpolecca BOCCTaHOBJICHMs. MlOHHAs CBSI3b KaK CBSI3b MEXKIY
KaTHOHaMH M AaHHUOHAMH 32 CYET JJIEKTPOCTATUUYECKOTO MPUTSKEHUS.
Knaccudukanus MOHOB: MO COCTaBy, MO 3HAKy 3apsAna, MO HAIHYHUIO
ruapaTtHoil 00onouku. MoHHBIE KpuUcTauiMueckue pemeTku. CBoiicTBa
BEILIECTB C MIOHHBIM THUIIOM KPUCTAJTIMYECKOW PELIETKH.

Kosanenmnaa  xumuueckana  ceéazp.  Mexanusm  oOpa3oBaHUs
KOBAJIGHTHOM  CBsi3u  (OOMEHHBII W JIOHOPHO-aKUENTOPHBIN).
DneKTpoOTpUIATENBHOCTh. KOBaNeHTHBIE MOMSPHASI U HEMOJISIPHAS CBSI3H.
KpatHocts  KOBaJIeHTHOM  CBA3UM.  MOJIEKYJISIpHbIE W aTOMHBIE
KpUCTaUINUecKne pemeTrku. CBONCTBAa BELIECTB C MOJIEKYJSIPHBIMU H
ATOMHBIMU KPUCTAJUIMYECKUMHU PELIETKaAMHU.

Memannuueckaa céa3p. MeTamnmmyeckass KpUCTAUIMYECKAS PELIETKA U
MeTaJuInuecKasi XuMuueckas cBsa3b. Gusndeckre cBONCTBA METAIIIOB.
Azpecammubie cocmoanus eeuwiecmé u 6000pooHasn ceA3p .TBepnoe,
KUAKOE M razoo0pa3Hoe cocTosiHus BemlecTB. [lepexon BemiecTBa u3
OJIHOTO arperaTHOro COCTOsIHUSA B pyroe. BomopoaHas cBA3b.

Yucmole sengecmea u cmecu. llonsitne 0 cMecu BewecTB. | OMOreHHbIE U
rereporeHHble cmecu. CocTtaB cmecel: OoObeMHass W MaccoBas JAOJH
KOMITOHEHTOB CMECH, MacCOBasi 10J1s1 IPUMECEH.

Hucnepcuvie cucmemst. 1louatne o gucnepcHon cucreme. JlucnepcHas
daza u mucnepcuonHas cpena. Kmaccudukamus TuUCTEPCHBIX CHCTEM.
IToHsATHE O KOJJIOWIHBIX CUCTEMAX.

Jemoncmpayuu. Mopenb  KpUCTAIMYECKOW  PEIIETKH  XJIOPHUAA
HaTpus.O0pa3il MUHEPATOB C HMOHHOW KPUCTAUIMYECKOW PEIISTKOM:
KaJIbLIUTA, TAJIUTA.

Jlabopamopnvie onwvimwui. 1lpurotoBieHue CycneH3uum KapOoHaTa
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Kanblus BBoJE. [loydeHue smMmyabpCcu MOTOpHOTO Maciia. O3HaKOMIIEHUE
CO CBOMCTBAMH JAUCIEPCHBIX CUCTEM.

Ilpoghunvhuie u npogheccuonanvho-3nauumole IN1eMeHmbl
cooepircanusi.

[TonmapHOCTH CBA3M M MOJAPHOCTh MOJIEKyJbl. Konaencanusa. TekydecTs.
Bosronka. Kpucrammzamus. CybnuManus 1 aecyoimuManus. AHOMaIuu
¢dusnueckux cBOMCTB BOAbL. JKuakue kKpucrtamibl. MuHepaiabl U TOpHBIE
NOpoAbl KaK MPUPOJIHBIE CMECH. DMYJIbCUH U CYCIIEH3UHU. 301 (B TOM
gucie a’po3oiin) u renu. Koarymsus. Cunepesuc.

IpakTuyeckas padora «CocraBieHrue cxeM 00pa30BaHUSI XUMUYECKUX

CBSI3EI
Tema 2.4. Booa. Pacmeopvi. Pacmeopenue. Boga kak — pacTBOPUTEINb.
Boaa. PactBopsbl. PactBopumocTh BECILIECTB. Hacpimmenneie, HEHACHIILICHHBIC,
DJIEKTPOJTUTHYECKAS] | [IEPECHIIIEHHbIE  PAacTBOPbL.  3aBUCHUMOCTb  PAaCTBOPUMOCTH  Ta3o0B,
AMCCOUAIINS KUJKOCTEH U TBEPABIX BEILIECTB OT PA3IMUHBIX (DaKTOPOB.

MaccoBast 10J11 paCTBOPEHHOTO BEIIECTBA.

Inekmpoaumuueckans OUCCOUUAUUAL. DIIEKTPOIUTHI u
HEIJIEKTPOUTHI.  DJEKTPOJUTHYECKass  Jucconuanus.  MexaHu3Mbl
AJIEKTPOJIMTUYECKON NUCCOIUAIMU ISl BEIIECTB C Pa3IMYHBIMU THUIIAMHU
XUMHYECKOW CBsI3U. ['mapaTHpoBaHHbIE W HETUAPATUPOBAHHBIEC HOHBI.
CreneHp DJEKTpOJIMTHYECCKON aucconmaruyd. CHllbHBIE U clla0ble
37eKTpoJIUuThl. (OCHOBHBIE TOJIOKEHUSI TEOPUM  DJICKTPOJIUMTHUECKOMN
nvcconuanui. Kuciaorsl, OCHOBAaHUS U COJIU KakK JICKTPOIUTHI.
Jemoncmpayuu. PactBopumocTh BemiecTB B Bojge. CoOupaHue ra3oB
METOJIOM BBITECHEHHUsI BOJIbl. PacTBOpeHHE B BOJE CEPHOM KHCIOTHI U
coyiel aMMOHMs. MI3roTOBJIEHNE TMIICOBOM TTOBSI3KHU.

Ilpogpunvnuie u npogeccuonanvHo-3HavUMbLE 3J1eMEHM bl
CO0epPIHCAHUAL.
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PactBopenue kak ¢usnko-xumuueckuii nponecc. TemnoBbie 3 dekTh
npu pactBopeHuu. Kpucramioruaparel. Pemienue 3amad Ha MacCOBYIO
JI0JII0 PacTBOPEHHOro BemlecTBa. [IpuMeHeHHe BOABI B TEXHUYECKUX
nessix. XKecTkocTh BOJIbI U CIIOCOOKI ee ycTpaHeHUsl. MuHepasibHbIE BOJIBI.

Ilpakmuueckue 3anamusa «llpuroroBneHne pacTBopa  3aJaHHOU 4
KOHIICHTpaIU1»
«CocraBiieHHE YpaBHEHUN peaKIuii HOHHOTO OOMEHa»
Tema 2.5. Oxcuovt u ux ceoiicmea. Kuciomwot u ux ceoiicmea. Ocnosanus u ux 10
Knaccunduxanus ceoiicmea.Coau u ux ceoiicmea.
HEOPraHMYeCKHUX Ilpoghunvhoie u npogheccuonanvho-3nauumsle 371eMeHm bl
COCAMHEHMH U X cooepIHCcanusl.
CBOICTBA [IpaBuna pa3baBiaeHUsT CepHONM KHUCIOTHL. Vcrmonp30BaHWE CEpHOM
KHCJIOTBI B MPOMBIIUICHHOCTH. EJKWE IIenoyu, uX HCHOJIb30BAHHE B
NPOMBIIIJICHHOCTH. ['allleHass ¥ HerameHas U3BECTb, UX MPUMEHEHUE B
cTpouTenbscTBe. ['urc u anedactp, TMIICOBaHHUE.
ITonatue o pH pactBopa. KucnmoTHas, menodnasi, HEUTpaibHas CpEIbI
pacTBOPOB.
Ilpakmuueckue 3anamus 4
«lTonyyenue THUAPOKCHAOB aTIOMUHUSA W LMHKA W HCCIEIOBAHUE HX
CBOMCTB»
«I'maponus conemny.
Tema 2.6. Xumuueckue | Knaccuguxkayus xumuueckux peakyuii. Peakuuu COC/IMHCHUS, 8

peakuuu

pasnokeHus,  3amenieHus, obmeHa. KaramuThyeckue — peaxiuu.
OOparumble U HeEOOpaTHUMbIE peakluu. | OMOTEHHbIE M TeTEepPOTECHHBIC
peakimu. DK30TePMUYECKHE U IHAOTEPMHUYECKHE peakiuu. TermioBoi
¢ PerT XuMUIecKuX peakiuii. TepMOXUMUYECKHE YpaBHEHUS.

Okucaumenvho-eoccmanogumensvuvle peaxyuu. CTETIEHb OKHUCICHUS.
OxucnauTens W BOcCTaHOBIEHHE. BoccraHoBuTENb M OKHciIeHue. Meron
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AJIEKTPOHHOIO OajlaHca Il COCTaBJICHHS YPAaBHEHUN OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN.

Ckopocmv xumuueckux peaxyuit. IIoHATHE O CKOPOCTH XMMHMYECKHUX
peaknuii. 3aBUCUMOCTh CKOPOCTH XMMHMUYECKMX PEAKLUUN OT Pa3IudHbIX
(akTOpOB: NPHUPOJBI PEArMpPyIOIIMX BELIECTB, HMX KOHLEHTPALUH,
TEMIIEpaTypbl, TOBEPXHOCTU COMNPUKOCHOBEHHS U  HCHOJb30BAHUS
KaTaJIn3aTOPOB.

Oopamumocmov xumuueckux peaxyuii. OOpaTuMble U HEOOpaTHUMbIC
peakiuu. XUMUYECKOE PABHOBECHE U CITIOCOOBI €r0 CMEIICHUS.
Jlemoncmpayuu. llpuMepbl HEOOpPAaTHUMBIX peaKUUH, WAYIIUX C
o0pa3oBaHMEM OCaJIKa, ra3a WIH BOJbl. 3aBUCUMOCTh CKOPOCTU PEAKIINH
OT MPUPOJIbI PEArUPYIOLINX BEUIECTB.

Jlabopamopnsie onvimoel. Peakuys 3aMeIIEHUST MEOU KEIE30M B
pacTBope MEAHOro Kyrnopoca. Peakiuu, uaymue ¢ o0pa3oBaHUEM 0OCajIKa,
raa Wil BOJABlL. 3aBUCUMOCTb CKOPOCTHM B3aUMOJEWUCTBHS COJITHOM
KHCJIOTBI C METAJUIAMH OT UX IIPUPOJBI.

IlIpogpunvnwie u npogeccuonanvho-3nauumvle INNEeMEeHmbl
cooeprHcanusi.

[Tonstie 00 »draekTponu3e. IJEKTPOIU3  PACIUIaBOB.  IJIEKTPOIU3
pPacTBOPOB. DJEKTPOJUTUYECKOE MOJydyeHue antoMuHud. IIpaktuueckoe
MpUMEHEHUEe  JJIeKTpoiu3a. [ 'ampBaHomactuka.  ['anbBaHOCTErus.
PadunupoBanue IBETHBIX METAIIOB.

Karanu3. ['oMoreHssle u rereporeHHsle Kataau3aTopsl. [IpoMoTopsl.

Tema 2.7. MeTa/LUIbI K
HEMETAJLIbI

Memannwt. OCOOEHHOCTH CTPOEHHUSI aTOMOB U KpUCTAIIOB. DU3NYECKUE
cBoiicTBa MeTauioB. Kraccudukamus METauioB 1O  Pa3IdYHBIM
MpU3HaKaM. XMMHYECKHUE CBOMCTBA METAIIOB. DJIEKTPOXUMUUYECKUN PsJT
HanpsbkeHud MetauioB. Mertamtorepmusi. OOuige crnocoObl MOTyYeHHS
METAJIJIOB. [TonsTHE 0 METAJUTYPIUH. [Tupomerannyprus,

10
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TUAPOMETAILTYPTHUS U 3JIeKTpoMeTauryprusi. CIuiaBbl YEPHBIE U [IBETHBIE.
Hememannwst. OCoOEHHOCTH CTpOeHHUsI aToMOB. Hemeramibl-npocThie
BEILIECTBA. 3aBHCUMOCTb CBOMCTB TaJIOTEHOB OT HX TIOJIOKEHUA B
nepuoandeckon cucrteMe. OKHCIHUTENbHBIE W  BOCCTAHOBUTEIBHBIC
CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT HUX IIOJIOKEHHUS B pALY
ANEKTPOOTPHULIATEIBHOCTH.

Jemoncmpayuu. Koiutekunss wmetaimoB. Koiuleknuss HeMeTaios.
BriTecHeHMe MeHee aKTHUBHBIX TaJOT€HOB U3 PAaCTBOPOB UX COJIeH Ooliee
AKTUBHBIMU  rajoreHamu. Koekiuu  OpoayKIud  CHJIMKATHOMU
MPOMBINUICHHOCTH (cTekna, ¢apdopa, ¢asHca, LEMEHTa pPa3TUYHBIX
MapokK | Jip.)

Jlabopamopnwie onvimot . O3HAKOMIIEHUE CO CTPYKTypaMu CEPOTO MU
6enoro uyryna. PacnosnaBanue py xenesa.

Ilpoghunvhuie u npogheccuonanvho-3nauumbole IN1eMeHmbl
cooeprHcanusl.

Koppo3ust MeTaminoB: XxuMuyecKkass U 3JIEKTPOXUMHUUYECKasA. 3aBUCUMOCTh
CKOPOCTHU KOPPO3UH OT YCJIOBHUM OKpyskaromiei cpensl. Kinmaccudukanus
KOPPO3MHM META/NIOB MO Pa3IMYHbIM Mpu3HakaM. CrocoObl 3alUThI
METaJUIOB OT KOppo3uu. [Ipon3BoACTBO UyryHa U CTaJIH.

[Tonyuenne HeMeTaIOB (PPaKIIMOHHOW MEPETOHKOM KUIAKOTO BO3JyXa U
ANEKTPOJU30M PACTBOPOB MJIM PACILIIABOB AJIEKTPOJIUTOB.

CuiMkaTHasi IpOMBIIIIEHHOCTh. [IpOM3BOICTBO CEPHOM KUCIIOTBI.

Ilpakmuueckue 3anamusa «llonyyeHue, coOupaHue M pacro3HaBaHUE 2

ra3oB»

Jlughpepenyuposannviii 3auem 2
Hmozosan ammecmayus 6 hopme ougphepenyuposarnnozo 3auema 84

Hmozo
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6. XAPAKTEPUCTUKA OCHOBHBLIX BUJIOB YUYEBEHOI

AEATEJBHOCTU CTYAEHTOB

Cooepircanue
00yuenus

Xapaxkmepucmuka 0CHOBHBIX 6U008 OeAmeTbHOCIU
ooyuarowezoca (Ha ypoeHe yueoHwvlx 0elicmaeuit)

Baxxknenmuexumuue
CKHe TMOHATHUSA

-JlaBaTh ompeneneHue M ONEPUPOBATH
CHEAYIOIMMMUXUMUYECKUMH MOHSITUSIMU: BEUIECTBO,
XUMUYECKUI IIEMEHT,aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE
aTOMHAas U MOJIEKYJISIPHAsIMACChI, MOH, aJUIOTPOIHS,
M30TONBI, XUMUYECKAsI CBA3b,JIEKTPOOTPHUILIATEIEHOCTD,
BAJICHTHOCTb, CTENIEHb OKUCIIEHUS, MOJIb, MOJISIpHAs Macca,
MOJISIpHBI 00BbEMra3000pa3HbIX BEILECTB, BEIIECTBA
MOJIEKYJISIPHOTO HMHEMOJIEKYJISIPHOTO CTPOEHUS, pACTBOPBI,
AIEKTPOIUT HHEINEKTPOIIUT, SIEKTPOIUTUYECKAS
JIUCCOLIAALINS, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIICHHUE U
BOCCTAHOBJIEHHE, TEINIOBOU 3(()EKT peakiuu, COpoCTh
XUMHYECKOUN pEeaKnu, KaTalau3, XMMUUCEKOE pABHOBECHE.
yITJIEPOAHBINA CKeNeT, (PYHKIMOHAJIbHAS Ipylna, H30MepHs,
TOMOJIOT .

OCHOBHBIE 3AKOHBI
XUMHUH

-OopMyIMPOBATH 3aKOHBI COXPAHEHUSI MACChl BELIECTB U
MOCTOSIHCTBA COCTaBa BEILIECTB.

- YCcTaHaBIMBAaTh MPUYUHHO-CIICICTBEHHYIO CBSI3b MEKITY
COAEPKAHUEM ITHUX 3aKOHOB Y HAITMCAHUEM XUMHUYECKUX
dbopMyn 1 ypaBHEHUH.

- YCcTaHaBIMBaTh 3BOJIIOIMOHHYIO CYIIHOCTh MEHAEIEEBCKOU
Y COBpEMEHHOU (POpMYyITHUpPOBOK neproaudeckoro 3akona .M.
Menpeneena.

- OOBSACHATH PUBNYECKUNA CMBICT CUMBOJIMKH MEPUOANIECKOM
TaOIuIBl XUMUYecKkux sneMeHToB .M. MenaeneeBa
(HOMEpOB 3JIeMEHTa, MEPHUO/Ia, TPYIIIbl) U YCTAaHABIUBAThH
MPUYNHHO-CJIEACTBEHHYIO CBA3b MEXIY CTPOEHHUEM aTOMa U
3aKOHOMEPHOCTSAMU U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX UMU BEIIIECTB B MEPUOAX U TPyMIIaX.

- XapakTepru30BaTh AIEMEHTHI MAJIbIX U OOJIBIINX TEPUOIOB
T10 UX MOJIOKEHUIO B IIeproanueckon cucreme .M.
Menpeneena.

OcHoBHbBIE TEOPHUH
XUMHUH

- YcTaHaBIMBaTh 3aBUCUMOCTb CBOMCTB XUMUYECKUX
BEII[ECTB OT CTPOEHUSI AaTOMOB 00Pa3yIOIINX UX XUMHUYECKUX
AJIEMEHTOB.

- XapakTepru30BaTh BAXKHEUIINE TUITBI XUMHUYECKUX CBA3EU U
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OTHOCHUTENBHOCThH 3TOU TUIOJIOTHH.

- OOBSACHSTH 3aBUCUMOCTb CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHUS KPUCTAINYECKUX PELIETOK.

- ®opMynMpoBaTh OCHOBHBIE MTOJIOKEHHS TEOPUH
AIEKTPOJUTUYECKON JUCCOINALMN U XAPAKTEPU30BATh B
CBETE ATOM TEOPUHU CBOMCTBA OCHOBHBIX KJIAaCCOB
HEOPraHUYECKUX COCIMHEHHUM.

- @opMyJIMPOBATH OCHOBHBIE MOJIOKEHUS TEOPUU
XUMHUYECKOTO CTPOCHUSI OPTraHUYECKUX COCTUHEHUN U
XapaKTepU30BaTh B CBETE 3TOW TEOPHUH CBOMCTBA OCHOBHBIX
KJIACCOB OPraHUYECKUX COCTMHEHUI.

Baxueiiue
BellecTBa U
MaTepHAaJIbI

- XapakTepu3oBaTh COCTaB, CTPOCHHE, CBOMCTBA, MOTyYCHUE
U nIpuMeHeHue BakHenmmx MetaiuioB ( |A u |l A rpymnm,
AIIOMUHUSA, KeJe3a, a B €CTECTBEHHO-HAYYHOM Mpoduie U
HEKOTOPBIX - 3JICMEHTORB) U X COCAMHCHUH.

- XapakTepu3oBaTh COCTaB, CTPOCHHE, CBOMCTBA, MOJTyYCHUE
u npuMeneHue Baxkueumux Hemetawion (VI A, VIIA, VIA
IpyII, a Takxke azoTa u pocdopa, yriaepoaa u KpeMHUs,
BOJIOPO/Ia) U UX COCTMHEHUH.

- XapakTepru3oBaTh COCTaB, CTPOCHUE, CBOWCTBA, ITOJIyYECHHE
¥ TIPUMEHEHHUE BaXKHEUIITNX KIIACCOB YTIIEBOIOPOAOB
(anmkaHOB, IIMKJIOATKAHOB, aJIKEHOB, aJJIKHHOB, aPEHOB) U HX
HanOoJIee 3HAYMMBIX B HAPOJAHOXO03HCTBEHHOM IJIaHE
MIPEICTaBUTEIICH.

- B ananornyHoM kiitoue XxapakTepu3oBaTh BayKHEUIITUX
MPEACTaBUTENCH IPYTUX KIIACCOB OPTaHUYECKHUX
COEIMHEHUIA: METAHOJ M 3TAHOJ, CJIOKHBIE IPUPBI, KHUPHI,
MbLIa, adbAeTU bl ((PopMaNTbACTHU U alleTAIbICTH ), KETOHBI
(arieToH), KapOOHOBBIE KUCTOTHI (YKCYCHAsI KUCIO0TA, JJIs
€CTECTBEHHO-HAYYHOTO PO MpeACTaBUTENEH IPYTUX
KJIACCOB KUCJIOT), MOHOCAaXapu/ibl (TJI0K03a), JUcCaxapu bl
(caxapo3a), moaucaxapuasl (Kpaxmall U LeJTI0J103a), aHUIHH,
aAMUHOKHUCIIOTHI, OCIIKH, NCKYCCTBEHHBIC U CHHTETUYCCKUC
BOJIOKHA, Kay4yKH, TJIACTMACCHI

XUMHYECKHUHT A3BIK
M CUMBOJINKA

- Ucnons3oBath B yueOHOU U TpodecCHOoHaTbHOM
JIEATEIIbHOCTH XUMUYECKHE TEPMUHBI U CUMBOJIHKY.

- Ha3piBaTh N3y4eHHBIE BELIECTBA IO TPUBUAIBHOM WU
MEXKIYHAPOIHOW HOMEHKJIATYPE U OTPAkaTh COCTAB 3TUX
COCIMHECHUI C TIOMOIIBI0O XUMHUYECKHUX (hopmyI.

- OTpaxkaTh XMMUYECKHE MPOLIECCHI C TOMOIIBI0 YPABHEHUI
XMMHUYECKUX PEAKIIUM.

XuMH4YeCcKHue
peakuumn

- OOBSICHATH CYITHOCTh XUMUUYECKUX MPOIIECCOB.
KnaccudunmpoBaTh XMMUYECKHUE PEAKIIUH 110 PA3IUYHBIM
MPU3HAKAM: YMCITY M COCTaBY MPOJIYKTOB U PEAreHTOB,
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TerioBoMy 3 dekTy, HanpaBlieHuto, (ha3e, HaTUuIHIo
KaTaau3aTopa, U3MEHEHUIO CTETIeHEW OKHUCIICHHS 3JIEMEHTOB,
00pa3yIoluX BEIIeCTBA.

- YcraHaBnuBaTh NPU3HAKU OOIIETO U PA3JIMYHOTO B
THTIOJIOTHM PEAKLINN JIJI1 HEOPTAHUYECKOW U OPTaHUYECKOU
XUMUH.

- Knnaccugunuposats BeliecTBa 1 MpoLEcchl ¢ TOUYKU 3pEHUS
OKHCIIEHUS-BOCCTaHOBICHUS. COCTaBISATh ypaBHEHUS
peaxIuii ¢ MOMOIIBI0 METO/Ia JIEKTPOHHOTO OanaHca.

- OOBSICHUTH 3aBUCUIMOCTH CKOPOCTH XUMHUYECKON PEAKINH U
MOJIOKEHUSI XUMUYECKOTO PAaBHOBECHS OT PA3IUUHBIX
(haKTOpOB.

- BBINOJIHATE XUMHUYECKUM IKCIICPUMCHT B IIOJIHOM

XumMu4eckui COOTBETCTBHH C MpaBUIaMU O€30MMaCHOCTH.
IKCIEPUMEHT - HaGmronath, GUKCHPOBATH U ONUCHIBATH PE3YJIHTATHI
MIPOBEJCHHOTO SKCIIEPUMEHTA.
- [TpoBOIMTH CAMOCTOATENBHBIN MOUCK XUMUYECKOMN
MH(pOpMAIINH C UCTIOJIH30BAHUEM PA3IMYHBIX HCTOUHUKOB
HAyYHO-IOIYJIIPHBIX U3JaHUH, KOMIIBIOTEPHBIX 0a3
XuMH4yeckas (nays yAb ’ p
JaHHBIX, pecypcoB HTepHETA);
uHpopMaLus

- UCTI0JIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH JIJI1 00pabOTKH
U TIepe/ladyu XUMUYEeCKOW MHPOPMAIIUU U €€ TTPEICTABICHUS
B pa3IUYHbIX OpMax.

PacuyeTtnl o
XHMHYECKHM
popmynam u
YPaBHEHHMSIM

-YcTaHaB/IMBaTh 3aBUCUMOCTb MEXIY KaYECTBEHHON U
KOJIMYECTBEHHOW CTOPOHAMU XUMHUECKUX OOBEKTOB U
IIPOLIECCOB.

- Pemats pacueTHble 3a/1a4u IO XUMUYECKUM (POopMyJiaM U
YPaBHEHUSIM

HpodpuiasHoe u
npogeccuoHaNbHO
3HAYMMOeE
coJeprkaHue

- OOBSACHSITh XUMHUYECKHE SIBJICHUS, IIPOUCXOIATITIE B
npupoze, ObITY U Ha IPOU3BOJICTBE.

- OnpenensaTh BO3MOXHOCTH MPOTEKAHUS XUMUISCKUX
MIPEBPAIICHUNA B PA3IMYHBIX YCIOBUSX.

- CoOmrof1aTh mpaBuiia 3KOJIOTHUYECKH TPAMOTHOTO
TOBEJICHUS B OKPYKAIOIIEH Cpelie.

- O1IeHUBATh BIUSHUE XUMUYECKOTO 3arpsi3HEHUS
OKpYXaIoIlel Cpe/ibl Ha OPraHU3M YeJIOBEKa U IpyTre
YKUBBIE OPTaHU3MBI.

- CobmrosiaTh mipaBuiia 6€30MacHOro 00paIleHus ¢ TOPIOUYUMU
Y TOKCUYHBIMH BEIIIECTBAMH, JTJAOOPATOPHBIM
000py1I0BaHUEM.

- ['oTOBHUTH pacTBOPHI 3aIaHHON KOHIIEHTPAIMH B OBITY U Ha
MIPOM3BOJICTBE.

- Kputrdecku onieHMBaTh TOCTOBEPHOCTh XUMUYCCKOMN
nH(OpMAITUH, TIOCTYNAIONMIEH U3 Pa3HBIX HCTOYHUKOB.
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7. IlpumepHbie TeMbl pedepaToB (10K/Ia10B), HHAMBUAYAJIbHbIX IPOCKTOB

buorexHonorus u reHHast uHxkeHepust — TexHosorun XXI| Beka.
HaHoTexHONOTHS Kak MNPUOPUTETHOE HAIMPABICHUE Pa3BUTUS HAYKU W
npou3BoJcTBa B Poccniickon Penepanun.

CoBpeMeHHbIE METOAbl 00€33apaKUBAHUS BOIBI.

AJIOTPOIHS METAJUIOB.

Kusznb u gesrensHocTh .M. Menaeneena.

«IleproanueckoMy 3aKOHY OyJlylliee HE TPO3UT Pa3PYLICHUEM. .. ).

Cunres 114-ro anemenTta — TpuymMmd poCCUUCKUX (PUBUKOB-SIIEPITUKOB.
N3oTtomnsl Bogopoa.

Hcnonb3oBaHre paguoakTUBHBIX H30TOMOB B TEXHUYECKUX IIEJISIX.
PeHTTreHOBCKOE M3ITyYEHHE U €T0 UCIIOJIH30BAHUE B TEXHUKE U MEJUIIUHE.
[1na3ma — 4eTBEpTOE COCTOSIHUE BEUIECTBA.

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 KIacCU(UKAIUs ¥ HUCIOJb30BAHUE B
poheCCUOHATIBHON JIEATEIIbHOCTH.

KocMmernueckue remnm.

[IprumeHeHune CyCcreH3nil ¥ SMYJIbCUM B CTPOUTEIBCTBE.

Munepaibl U TOpHBIE TTOPOIbI KAK OCHOBA JTUTOCHEPHI.

PactBopsI BOKpyT Hac. TuIbl pacTBOPOB.

Boja kak peareHT U Kak cpefa s XMMHUYECKOT0 IpoLecca.

Kuznsb u gesrensHocth C. AppeHuyca.

Bknag OTE€YEeCTBEHHBIX YYEHBIX B PAa3BUTHE TEOPUU SIEKTPOJIUTHUECKOMN
U CCOITUAIIY.

CepHas KHCIIOTa — «XJI€0 XUMHUYECKOW MPOMBILIIIEHHOCTH.

Hcnonb30BaHWEe MHUHEPAIBbHBIX KUCIOT HA MNPEANPUATHUAX Pa3JIMYHOIO
podus.

OKcuIbl U CONU KaK CTPOUTEbHBIE MATEPUAIIBL.

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, FAJIbBAHOCTETHA.

Hcropus nonaydeHus: M1 IPOU3BOICTBA AIIFOMUHUSL.

DIEKTPOIUTUYECKOE MOTyYeHHE U papuHUPOBAHUE MEH.

Kusznp u gesrensHOCTh [, JI9BH.

Ponp MeTaninoB B HCTOPUU YENOBEYECKON IUBUIU3ALINH.

HUctopuss  oreyecTBeHHOM  4YepHOW  MeTtamuryprud.  CoBpeMeHHOE

METAJLTypruYeCKoe MPOU3BOACTBO.

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

Koppo3sust meTaiioB 1 ciocoObl 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 aCIIEKThI HCTI0JIb30BAHUS YTIIEBOJOPOTHOTO ChIPHSI.

DKOHOMHUYECKHE  aCMEeKThl  MEXIYHapOAHOTO  COTPYAHMYECTBA IO

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 XUMHUU YTIIEBOJIOPOJIOB B HEM.

Hepts u ee TpaHCHOPTUpPOBKA Kak OCHOBAa B3aUMOBBITOJIHOTO

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

OcBoeHME MPOrpaMMbl Y4YeOHON AUCHUIUIMHBI «XUMHSD»» MPEANOIaracT
Hanmyue KaOuHeTa XuMHM c Jabopatopueil u 1abOpaHTCKOW KOMHATOH, B
KOTOPOM MMEETCSl BO3MOKHOCTh 00ECIIEUUTh CBOOOHBIN AocTyn B IHTEpHET BO
BpeMs y4eOHOTO 3aHSATHUS U B IEPUO]I BHEYUCOHON ACSITENFHOCTH 00yUaIOIIUXCSl.

[lomemnienne  kaOuHETa  yIOBIETBOPSIET  TpeOOBAaHUAM  CAHUTAPHO-
snuAemMuonornueckux mnpasuwn U HopmatuBoB (CII 2.4.3648-20 u CanlluH
1.2.3685-21), u ocHameHO THUMOBBIM OOOPYIOBAaHHWEM, YKAa3aHHBIM B HACTOSIITUX
TpeOOBaHMSIX, B TOM UYHUCJIE CHECHHAIM3UPOBAHHON y4uyeOHON MeOenpio U
cCpencTBaMu OOy4YeHUs, TOCTATOYHBIMHU JJIsi BBHITIOJHEHUS TPeOOBaHUI K YPOBHIO
MOJATOTOBKH OOYYArOITNXCS.

Kabuner o000pynoBaH NEPEHOCHBIM MYJIbTUMEIUUHBIM O0OpPYAOBaHUEM,
MOCPEACTBOM  KOTOPOTO  OOydYarommecs  HPOCMaTpUBAIOT  BU3YAJIbHYIO
uH(OPMAITUIO TT0 XUMHH, CO3/IAI0T MPE3CHTAIINH, BUIEOMATEPHAIIbI U T.II.

B cocraB y4eOHO-METOOMYECKOTO W  MaTepUaTbHO-TEXHUYECKOTO
OCHAIIICHUS KaOMHETa XUMUHU BXOJIAT:

® MHOTO(DYHKIIMOHAJIbHBIA KOMIUIEKC MPEnoaaBaTeis;
® HaTypalbHble OOBEKTHI, MOJENIH, MPUOOPHI M HAOOPHI [JIsI TOCTAHOBKHU
JIEMOHCTPAIMOHHOTO U YYEHHUYECKOTO IKCIIEPUMEHTA;
neyaTHbIC U YKPAHHO-3BYKOBBIE CPEJICTBA O0YUEHUS;
CpellICTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHUH;
PEaKTUBBI;
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
poheCCHOHAIBHBIX o00pa3oBaTeIbHBIX OpraHu3aIusIX, peATU3YIOIINX
o0pa3zoBaTeIbHYI0 MporpamMMy cpeaHero oOiiero oOpa3oBaHUs B Mpejesiax
ocBoenus OIIOIT CITO nHa 6a3e ocCHOBHOTO 00111eT0 00pa30BaHUs.

bubmuoreunbii  GoHA  JOMOJHEH  XUMHUYECKOM  DHIIMKIIOINCIHUCH,
CIIPaBOYHUKAMU, KHUTAMHU JJIsl YTEHUS 110 XUMHUH.
B mporecce ocBoeHus: mporpaMmbl y4eOHOW JUCHUIUIUHBL «XHUMHUS)

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 OPTraHU3aIINNA, 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 OPTraHU3AIHNM, OCBAUBAIOIITNX MPOGECcCur 1
crnenmansaocty CITO. — M., 2019

[Ma6puensn O.C. u ap. Xumus. [Ipaktukym: y4ed. nocodue Jyisi CTyJESHTOB
poecCHOHANIbHBIX 00pa30BaTEIbHBIX OPraHU3allii, OCBAUBAIOIINX MPOPECCUU U
cnenmanpHoctu CI10. —M., 2017

["a6puensn O.C.u ap. Xumus: nocobue 115 moarotoku k EI'D: yueb.
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 CTYJIEHTOB MPO(PEeCCUOHABHBIX 00pa30BaTEIbHBIX OpraHU3allUi,
ocBauBaroiux npodeccun u cneruaibHoctu CI10. — M., 2017

Epoxun FO.M., KoBaniea U.b. Xumust nis npodeccuit v crienuaibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYyYHOTo Tmpoduiei: ydeOHHK sl CTYJIEHTOB
npodeCCUOHANIBHBIX 00pa30BaTENbHBIX OpraHu3allrii, OCBaMBaOIINX Npodeccuu u
cneruanpHoctu CIIO.— M., 2017

Epoxun FO.M. CO0pHUK TECTOBBIX 3aJaHU 110 XUMUU. — M.: AkagemMus,
2017

IMa6puensu O.C. u ap. Xumus 11 npodeccuii U crenuaibHOCTEeH
TEXHUYECKOTO Mpodusis (3IEKTPOHHOE MPUIIOKEHUE)

/Ina npenooasamens

O06 oOpazoBanun B Poccuiickoit ®enepanuu. Qenep. 3aKoH OT
29.12. 2012 Ne 273-®3 (B pen. @eaepanbabix 3akoHOB 0T 07.05.2013 Ne 99-03,
ot 07.06.2013 No 120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®@3, ot 03.02.2014 No 11-®3, ot 03.02.2014 Ne 15-@3, ot
05.05.2014 Neo 84-d3, o1 27.05.2014 No 135-D3, ot 04.06.2014 No 148-D3, ¢ usm.,
BHeCeHHbIMU DenepanbHbiM 3ak0HOM OT 04.06.2014 Ne 145-®3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)

denepanabHBIl TOCYJAPCTBEHHBIN 00pa30BaTENbHBIA CTAHAAPT CPEIHETO
(momHOTO) OOMIero obpazoBanms. YTB. [Ipukazom Munobpuayku Poccum ot 17
Mast 2012 r. Ne 413 ¢ usmeHeHusIMu

[Ipukaz MunucrepctBa mnpocBemieHuss Poccuiickon @enepauuu  OT
12.08.2022 Ne 732 "O BHeceHMM W3MEHEHUU B (eJepalibHbI TOCY1apCTBEHHbIN
oOpa3oBaTeNbHBIM CTaHAAPT CPEAHETO OOIero o0pa3oBaHUs, YTBEPKICHHBIN
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npukazoM MuHuctepcTBa obpasoBanus U Hayku Poccuiickoit denepauuu ot 17
Mas 2012 r. Ne 413"

PexoMenaanuu mo opranu3alyy NOJy4eHus: CpeHEro o0IIero oopa3oBaHus
B npeaenax OCBOCHMS 00pa3oBaTeNbHBIX porpamMmm CPEIHETO
npodeccuoHanbHOr0 00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIETr0 0Opa3oBaHUS C
yueToM TpeOoBaHMI  (elepaidbHBIX  TOCYAapCTBEHHBIX  00pa30oBaTENIbHBIX
CTaHIApPTOB M TMOJIydaeMol mpodeccud WIA CHEHHATbHOCTH  CPEIHEro
npodeccuoHanbHoro oOpa3zoBaHusg (TMUCbMO JlemapTramMeHTa TrocCylIapCTBEHHON
MOJIMTUKH B chepe NoAroToBKH pabounx kajapoB u JJI1O Munobpuayku Poccun ot
17.03.2015 Ne 06-259).

[Ipuka3z MunucrepcTBa oopazoBanust 1 Hayku PD ot 31 mekabps 2015 r. N
1578 "O BHeceHMM U3MEHEHUH B  (delnepaibHbIA  TOCYAapCTBEHHBIN
oOpa3oBaTeNbHBI CTAaHAAPT CPEIHEro OOIIero OOpa30BaHUs, YTBEPHKIACHHBIM
npuka3oM MuHuctepcTBa oOpa3zoBaHusa W Hayku Poccuiickoit @eneparuu ot 17
mas 2012 r. N413"

[IpumepHass ocHOBHasi 0Opa3oBaTelibHAsI MpPOrpaMma CpeIHEro OOLIEro
oOpazoBaHus, OA0OpeHHas pelieHrueM ¢deneparbHOro y4eOHO-METOANYECKOTO
o0beIMHEeHUS TI0 001IeMy 00pa3oBaHuiO (MPOTOKO OoT 28 utonst 2016 r. Ne 2/16-
3).

INabpuensn O.C. Xumus 11 npenojaaBaTelisa: y4eOHO-METOANYECKOe mocodue
/ O.C. TI'abpuensn, I'.I". JIsicoBa. — M.: 2017

CnankoB u ap. Xumusa ans npodeccuid M CHELMATBHOCTEH TEXHUYECKOIO
npoduis (AMEKTpOHHOE MprIIokeHue). — M.,2017

INabpuensa O.C. u ap. Xumus nans npodeccuid M CeHHATBHOCTEN
TEXHUYECKOTO Npoduis (3IEKTPOHHOE MPUIIOKECHHE)

Humepnem-pecypcot

hemi.wallst.ru - «Xumus. OOpa3oBaTeIbHBIN CalT IS
mKoJLHUKOB» WWW.alhimikov.net - O6paszoBarebHbIN CalT 1Ist
IIKOJILHUKOB Chem.msu.su - DiekTpoHHast OMOIMOTEKA 10 XUMUH
www.enauki.ru — uaTepHeT-u3nanue ais yuutenein « ECTecTBeHHbIC HAYKI»
1september.ru - meToguueckas razera "lIlepBoe ceHTSIOps"

hvsh.ru - sxypran «Xumus B
mkoje» WWW.hij.ru/ -«Xumus u
KH3HD

chemistry-chemists.com/index.html - snexTpoHHBIH KypHaT « XUMUKA B XUMHSD
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