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Pa6ouast mporpamma yue6Horo npeametaO/]. 12 Xumus pazpaboTraHa Ha OCHOBE (eaepaTbHOTO
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1. MOSACHUTEJIBHASA 3AIINCKA YYEBHOI'O ITPEJIMETA
ON4.12 Xumus

1.1.06sacTh NpUMeHEeHHs TPOrPAMMBI

PabGouas mnporpamma y4eOHOro TmpeaAMeTa SBISETCS 4YacTbi0 MPOTrpamMMbl MOATOTOBKHU
KBATM(UIIMPOBAHHBIX pabouux, ciuyxamux 1o npodeccun CIIO Csapwux (pyunou u
YACMUYHO MEXAHUSUPOBAHHOU C8apKU( HANABKU)).

1.2.MecTo mnpeaMera B CTPYKType OCHOBHOW TmpodeccHOHAIbHONH 00pa3oBaTeIbHOM
NMPOrpaMMbI: MPEJIMET BXOUT B COCTaB 00IIE00pa30BaTEIHLHOTO IUKIIA.

1.3.lesau 1 3aa4n npeaMeTa — Tpe0OBaHUSA K Pe3yJILTATAM OCBOEHHS MpeIMeTa:

eaun mpeamera:

amanTanus OOydalOHmMXCsl K  YCJIOBUSM JMHAMHUYHO  pa3BUBAIOIIETOCS  MHPA,
dbopMupoBaHHE UHTEIUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TMPHHSTAIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HECHHBIX CUTYAIUsIX, CBI3AHHBIX C BEICCTBAMH U UX IIPUMEHEHHEM;

dbopMupoBanre y oOydarolmuXcs KIIOUYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCATHHOE 3HAYCHUE JUIS PA3JIMYHBIX BUJIOB JESTEIHLHOCTH: PELICHHUS IpoOiIeM,
MOMCKA, aHanmu3a W o00paboTKM HWHGOPMAIMU, HEOOXOIUMBIX JUIsI MPUOOPETEHHUs OIbITA
NeSITeIbHOCTH, KOTOpast 3aHUMaeT BaXHOE MECTO B MO3HAHUH XUMHUH,
a TaKXKe JUIsl OLEHKU C TO3UIIMI 9KOJOTHYecKOi 0E30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U
XUMHYECKHX TPOIIECCOB HA OPTaHU3M YeJIOBEKa U PUPOIHYIO CPEY;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00yJaromuxcs: CHOCOOHOCTH CaMOCTOSTENBHO MPHOOpPETaTh HOBBIE 3HAHHUS IO XHMHU B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOJIB30BAaTh COBPEMEHHbIE WH(OPMALIMOHHBIE
TEXHOJIOTUH JIJIsl TIOMCKA M aHAIM3a YIeOHOH M HayYHO-TIOMYJIAPHON MHPOPMAITUH XUMUYECKOTO
COJIepKAHUS;

dbopMHupoBaHHE W pa3BUTHE Yy OOYYAIONIMXCS AacCCOIMATUBHOTO W JIOTHYECKOTO
MBILUIEHHUs,  HAOJMIOAATeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpblE  OCOOCHHO
HEOOXOIMMBI, B YaCTHOCTH, TIPH TITAHUPOBAHUH U IPOBEICHUN XUMHUYECKOTO IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOeKIEHHOCTH B TYMaHUCTHUYECKON HaNpaBIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHHH TJ00albHBIX  MpoOJeM  palloHaIbHOTO
IPUPOJIONOIb30BAHUS, TOMOJHEHNUS HSHEPreTHYECKUX PEeCypcoB U COXpPAHEHHs MPUPOJHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEKHOTO OTHOWICHHWS K TPHUPOJE H CBOEMY
3/I0POBBIO, a TAK)K€ MPUOOPETEHUS OMbITa MCIONb30BAHMS MOTYUYSHHBIX 3HAHUM IS TIPUHATHUS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMUYCCKUMH SIBJICHUSIMHU.

TpeboBanus K NJIaHUPYEeMbIM pe3yJbTaTam:

1) Jlu4yHOCTHBIE
1.4.rpaxxaaHCKOro BOCIIUTAHMUS:
0CO3HaHMs OOYYaIOIIMMHUCS CBOMX KOHCTUTYLMOHHBIX IpaB MU OOS3aHHOCTEH, YBaXKeHHS K
3aKOHY U MPaBOIOPSAKY;
OpEJCTaBICHUS O COLMAIBHBIX HOpPMax U MpaBUIaxX MEXKIMYHOCTHBIX OTHOIICHUH
B KOJUIEKTHBE;
TOTOBHOCTH K COBMECTHOW TBOPUYECKOM MESATEIBHOCTH IpPHU CO3JaHUM YUEOHBIX IPOEKTOB,
peneHnH yueOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUN XUMHUYECKUX IKCTIEPHMEHTOB;
CHOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI IpYTUX MpU
aHaJIM3e Pa3IMYHBIX BHIOB YUEOHOH NEATETHHOCTH;
1.5.maTpruoTHYecKOro BOCIUTAHUS:
[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HayYHOMY HACIIEHIO OTEYECTBEHHOW XHMUMU;



YBaKEHHs K IpPOLiEcCy TBOPYECTBA B 0O0JACTH TEOPUHM U NMPAKTHUECKOTO NPUMEHEHUS XUMHH,
OCO3HAHMSI TOTO, YTO JIOCTHIKCHUS HAyKH €CTh pe3yJbTaT JJIMTEIbHBIX HAOIIOICHHH,
KPOIOTIIMBBIX IKCIEPUMEHTATIbHBIX IOUCKOB, TIOCTOSIHHOTO TPYAA YUYEHBIX U IIPAKTUKOB;
MHTEpeca U MO03HABATEIbHBIX MOTHBOB B MOJIyYE€HUH U TOCIEAYIOUIEM aHalu3e HHPOpPMaLUN O
HEPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUH;

1.6.1yX0OBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOIO TIOBEJICHHUS;

CIOCOOHOCTH  OIIGHWBATh  CHUTYallMM,  CBS3aHHbIE C  XHUMHUYECKHMMHU  SIBICHHSIMH,
U TIPUHUMATh OCO3HAHHBIE PELIEHHs, OPUEHTHUPYSACh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U
[IEHHOCTH;

TFOTOBHOCTH OLIGHUBaTh CBOE TIOBEJACHHWE M IOCTYNKM CBOMX TOBapulled C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME TIOCIIEJCTBUNA ATUX MOCTYIKOB;

4) hbopmMupoBaHUs KyJIbTYPbI 3J0POBbSI:

NOHMMaHHUA IEHHOCTeH 370poBoro u OezomacHOro obpa3a JKU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUUYECKOMY 3/10POBbIO;
cOOJTI0IeHMST TIPABMIT 0€30IMMaCHOT0 OOPAIEHUS C BEIIECTBAMU B OBITY, TOBCETHEBHON KU3HHU U B
TPYAOBOM JEATENbHOCTH;

MOHMMAaHMS EHHOCTH MPAaBHJ MHIMBUAYAIBHOTO U KOJJICKTHBHOTO 0€30IacCHOTO MOBEICHUS B
CUTYyalMsIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMSI TMOCIEACTBUA W HENPHUATHA BPEIHBIX MpPHUBBIYEK (YMOTPeOJICHUs aJIKOTOJIA,
HapKOTHKOB, KypeHHUs);

5) Tpy10BOTO BOCIIMTAHUS:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTM B  y4eOHO-MCCIIEJOBATEIbCKOM  JEesATEIbHOCTH,
0O0IIECTBEHHO TOJIE3HOM, TBOPUYECKOI U APYTUX BUAAX JIEATSILHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4YaCTHE B PEIICHUH IPAKTUYECKHX 3a/1a4 COLIMAIbHON HAIIPABJICHHOCTH
(B paMKax CBOETO KJacca, IIKOJIbI);

UHTEpeca K [IPAKTUYECKOMY U3yUYEHUIO npodeccuit pas3IMYHOro pona,
B TOM YHMCJIC HA OCHOBE MMPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XHUMHU;

YBa)KEHU K TPYLY, JIIOJAM TpyZa U pe3ysbTaTaM TPYA0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAWBUAYAILHOW TPAeKTOPUU OOpazoBaHUs, OyIymie
npodeccuu U peanu3alnuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB ¢ YUETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTpEeOHOCTEH 00111eCTBAa;

6) PKOJIOTHYECKOTO BOCTUTAHHS:

HKOJIOTHYECKH IIeTIECO00Pa3HOTO OTHOMICHHUS K IPUPOIE, KaK UCTOYHUKY CYIIECTBOBAHUS JKU3HU
Ha 3eMiie;

NOHUMaHHS TJO0ATBFHOTO XapaKTepa OSKOJOTHYECKUX IPOOIeM, BIUSHHUS HIKOHOMHYECKHX
IPOILIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMATIBHOM Cpelibl;

OCO3HAHMSI HEOOXOTUMOCTH HCIIONB30BaHUS JOCTIDKEHHH XWMHUHM Uil PEIIeHHs BOIPOCOB
paLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTHBHOTO HENPUATUS JEHCTBUM, IPUHOCALIMX BPEI OKPYKAKOUIEH MPUPOAHON Ccpele, yMEHUs
IPOTHO3UPOBATh HEOIATONPUATHBIE HKOJIOTHUECKUE TIOCIECTBUS MPEANPUHUMAEMbIX IeHCTBUN
U TIPEIOTBPAIIATh UX;

HAJIMYMS ~ Pa3BUTOrO  HKOJIOTUYECKOTO  MBIIUICHHS, OSKOJOTHYECKOH KyJIbTYphl, OIIbITA
JeSITeTbHOCTH 9KOJIOTHIECKOM HaIpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
UMM B TII03HABaTeNbHOM, KOMMYHMKAaTHBHOM M COLMANBbHOM MpakTHKe, CHOCOOHOCTH
¥ YMEHHSI aKTUBHO TTPOTHBOCTOSTH HEOJIOTHH XeMo(oouu;

7) LEHHOCTH HAyYHOTO MTO3HAHHMSL:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HayKH U OOIIECTBEHHOW MPAKTUKU;

NOHMMaHHUS CHenNu(UKA XUMHH KaK HayKd, OCO3HaHWMsi €€ poiau B (OPMHPOBAHUHU
pallMOHATIBHOTO ~ HAyYHOIO  MBIIJIHHS,  CO3JAaHUM  LEJIOCTHOTO  MpPEJCTaBICHUS



00 OKpy’KarolleM MHpe KaKk O €AMHCTBE NPHUPOJbl U UEJIOBEKa, B IO3HAHUU MPUPOJHBIX
3aKOHOMEPHOCTEW U peIIeHUH TPOOIEM COXPaHEHHs IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B OCOOOM  3HAYMMOCTM XHMHUHU  JJIsl  COBPEMEHHOM  IMBWJIM3ALMM:
B ¢ TyMAaHMCTUYECKOM HAIpaBJIEHHOCTH MW Ba)XHOM pOJIM B CO3/JaHUM HOBOM 0a3bl
MaTepHaIbHONW  KyJNbTyphbl, pPELUIEHHH IJIOOANbHBIX MpPOOJeM  YCTOMYMBOIO  Pa3BUTHUSA
YeIIOBEYeCTBA — CBHIPHEBOHM, JHEPreTUYECKOW, MHINEBOM M JKOJIOTUYECKOW 0e30MmacHOCTH,
B Pa3BUTHU MEAMLIMHBI, 00ECIIEUEHNH YCIOBUHN YCIIEIIHOr0 Tpy/a U SKOJIOTHYECKH KOM(OPTHOM
KHU3HHU KKIO0T0 YiIeHa O0IIecTBa;

€CTECTBECHHO-HAYYHOW IPAMOTHOCTH: TIOHUMAHHUS CYIIIHOCTH METOZOB IT03HAHUS, UCIIOJIb3YEMBIX
B ©CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCHOJb30BATH IOJydyaeMble 3HAHHS IJs aHajdu3a M
00BsICHEHUS SBJICHUI OKPYKaroIlero Mupa U IIPOUCXOISAIINX
B HEM M3MEHEHUH, YMEHHUs AenaTb 0OOCHOBAHHBIC 3aKIIOUEHHS Ha OCHOBE HAyYHBIX (PaKTOB U
MMEIOLIUXCA JaHHBIX C LENbIO MOJTY4YEHHUs TOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XMMUYECKHE 3HAHMS JJIS peleHHus npobieM B
pEAIbHBIX KU3HEHHBIX CUTyalUsX;

MHTEpeCa K NO3HAHUIO U HCCIIE0BATEIbCKOMN AESITEIBHOCTH;

TFOTOBHOCTM UM  CIIOCOOHOCTM K HENpPEepbIBHOMY O0Opa3oBaHUI0O M €caMOOOpa30OBaHUIO,
K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHUH 10 XUMHUM B COOTBETCTBHUH C JKU3HEHHBIMU
HOTpPeOHOCTAMY;

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3IMYHBIX chepax mpodhecCHOHATHHON e TeIbHOCTH.

2) IlpeameTHbIe
1) chopMupOBaHHOCTH NPEACTABICHUN: O XMMUYECKOM COCTaBISIONIEH €CTECTBEHHOHAYYHOUN
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui pelieHus
MPAKTUYECKUX 3a7ad M DKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
PUPOIHOI cpere;
2) BIaJicHUE CUCTEMOM XUMUYECKUX 3HAHWM, KOTOpash BKIIOYAECT: OCHOBOIOJIATAIONINE TTOHSTHUS
(XMMUYECKHUI 3JIEMEHT, aToM, 3JIEKTPOHHAss 000J0YKa aTtoMma, S-, p-, 0-3JIeKTpOHHBIE OpOUTATH
aTOMOB, HWOH, MOJIEKYJIa, BAJICHTHOCTb, OJJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCIEHUS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA 00beM, YIJIepOAHBIN CKelerT,
GyHKIMOHATbHAS TPyMNa, paJuKan, W30MEpHusi, MU30MEpPbl, TOMOJOTUYECKUN psia, TOMOJOTH,
YTIEBOIOPOABI, KHCIOPO- U a30TCOJEpIKAIINE COSTUHEHNU s, OMOJIOTMUECKH aKTHBHBIE BEIIeCTBA
(yrneBojbl, XHUpHI, OETKH), MOHOMEp, TMOJHUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCIMHEHUS, KPUCTAIJIMUECKas pelieTka, THUIBl XUMHUYECKHX peakuuid (OKUCIUTEITHHO-
BOCCTAHOBUTEJIBHBIC, DK30-U OSHIOTEPMHUUYECKHE, PEAKIIMU HMOHHOTO oOMeHa), pacTBOp,
AJIEKTPOIIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS U ccoIanus, OKHUCIIUTEND,
BOCCTAHOBUTEJb, CKOPOCTh XMMHUYECKON PEAKIINK, XUMUYECKOE PABHOBECHUE), TCOPUU U 3aKOHBI
(Teopuss XUMHYECKOTO CTpPOEHHUs opraHuueckux BemecTB A.M. byrtiepoBa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoandeckuidi 3akoH J[.MI. MeHnneneeBa, 3akoH
COXPAaHEHUS MAaCChl), 3aKOHOMEPHOCTH, CHUMBOJHYECKUN S3BIK XUMUH, (PaKTOIOTUUECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, MOJYYECHUHU H OE€30MaCHOM HWCIOJb30BAaHUN BaKHEHIIIMX
HEOPraHMYECKUX M OPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKON JEATENLHOCTH YEIIOBEKA;
3) chopMHPOBAHHOCTh YMEHHH BBISBIISITH XapaKTEPHBbIC MPU3HAKKA M B3aUMOCBS3b M3YYCHHBIX
MOHSATUN, TPUMEHSATh COOTBETCTBYIOIIME TOHSITHS NPU OINKUCAHUM CTPOCHHUS U CBOMCTB
HEOPTraHWYECKHX W OPraHWYECKHX BEIIECTB W WX IMPEBPAIICHHI; BBISBISATH B3aWMOCBS3b
XUMUYECKUX 3HAHUM C TOHATUAMH M TPEACTaBICHUSMU JPYTUX €CTECTBEHHOHAYUYHBIX
MIPEMETOB;
4) cpopMUPOBAHHOCTh YMEHUW HCIIOJNB30BaTh HAMMEHOBAaHUS XUMHUYECKHX COCAMHEHUU
MEXIYHAPOJAHOTO COI03a TEOPETUYECKOW W TPHUKIAAHOW XUMHUU W TPUBHAIBHBIC Ha3BaHUS
BaXHEHIIINX BEMIECTB (ITHIICH, alleTUJIeH, IHIEepHH, peHol, popmanbaeru, yKCycHasi KUCIoTa,
TJIMIMH, yTapHBIM Ta3, YTIEKHWCIbIA Ta3, aMMHaK, raiieHas W3BeCTb, HETalleHas H3BECTbh,



MUTHEBAsI COJla U APYTUX), COCTABIATh (POPMYJIbI HEOPraHMYECKUX U OPraHMYECKHUX BEILECTB,
YpaBHEHUS XHMHUYECKUX PEaKIUi, OOBICHATh WX CMBICT; TOATBEPKAATh XapaKTepHbIC
XUMHUYECKHE CBOICTBA BEIIECTB COOTBETCTBYIOIIMMHU IKCIEPUMEHTAMHU U 3alHUCSIMH YPaBHEHUN
XUMHYECKHUX PEAKIUK;

5) chopMHpPOBAaHHOCTh YMEHHM yCTaHABIMBATh NMPUHAUICKHOCTh MU3yUYEHHBIX HEOPraHUYECKUX
Y OpPraHMYeCKHUX BEILIECTB K ONPEAEICHHBIM KJIaccaM U IpyIaM COEIMHEHUMN, XapaKTepu30BaTh
UX COCTaB M BaKHEHIIME CBOICTBa; OMpENENATh BHUABI XUMHUYECKHUX CBfA3€H (KOBaJeHTHas,
WOHHAsl, METaJNIM4YecKasl, BOJOPOJHAs), THUIBl KPUCTAIIMYECKMX PELIETOK  BELIECTB;
KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

6) BiazieHHE OCHOBHBIMM METOJAMM HAY4YHOI'O IO3HAHMUS BEIIECTB U XUMHUYECKHMX SIBJICHUM
(HabiroieHne, U3MEPEHHE, SKCIICPUMEHT, MOJICITMPOBAHHUE);

7) chOpMUPOBAHHOCTh YMEHHI MPOBOAUTH PACUETHI 10 XUMUYECKUM (OpPMYJIaM U YpaBHEHUSIM
XUMHUYECKHUX PEaKIIHil C UCIIOJIb30BaHUEM (DU3MUECKHUX BEIMUYMH, XapaKTEPU3YIOIINX BEIIeCTBA C
KOJINYECTBEHHON CTOPOHBI: MAacChl, OObeMa (HOpPMaJlbHbBIE YCIIOBHs) TIa30B, KOJIMYECTBA
BEIIECTBA; WCIOJIb30BaTh CHCTEMHbIE XUMHYECKHE 3HaHUS [JJs TPUHATHS pelIeHUd B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHUEM;

8) chopMUPOBAHHOCTh, YMEHHH IUIAHUPOBATH M BBIMOJHATH XWMHUYECKHH HSKCIIEPUMEHT
(mpeBpallleHusl OPraHUYECKUX BELECTB IPU HAarpeBaHUM, IOJYyUYEHUE ITHIECHA U U3YUYEHHE €ro
CBOICTB, KaueCTBEHHBIC PEAKIMU Ha ajbJCTHbI, KpaxMmall, YKCYCHYIO0 KUCJIOTY; ACHaTypauus
OeNKOB NpU HarpeBaHUM, I[BETHBIE PEAKLMMU OEJIKOB; MPOBOJIUTH PEAKLHUKU HOHHOTO OOMEHa,
OTIpEeeNATh CpPely BOAHBIX PACTBOPOB, KAueCTBEHHBbIC pEaklMu Ha cyinbdar-, kapOoOHAT- U
XJIOPUJI-aHUOHBI, Ha KaTHOH aMMOHHS; pellaTh 3KCIEpUMEHTAJIbHbIE 3a/Jadd [0 TeMaM
«Mertamib» u «HeMmeramnb») B COOTBETCTBHHM C MpaBHJIaMU TEXHUKH O€30MacCHOCTH MpHU
oOpallleHun C BeIIeCTBAMU U JaOOPAaTOPHBIM O00OPYJOBAaHMEM; NPEJCTABIATH PE3YJIbTAThI
XUMHYECKOTO HJKCIepuMeHTa B (opMe 3alMucd YpaBHEHUH COOTBETCTBYIOIIMX pEaKIUil u
(dopMyJIMpOBaTh BHIBO/IBI HA OCHOBE ATUX PE3YJIbTATOB;

9) chopmupoBaHHOCTH YMEHHUS aHAITM3UPOBATH XUMHYECKYI0 HH(POPMAIUIO, MOIy4aeMyl0 U3
Pa3HbIX HCTOYHUKOB (CpeACTB MaccoBoi nH(popMalnu, cetb IHTepHET u apyrue);

10) chopMuUpOBaHHOCTb yMEHHMH COOMIONATh MpaBWJIa HKOJOTHMYECKH IIe1eco00pa3HoOro
MOBENEHUS B OBITY M TPYAOBOH [EATENbHOCTH B ILEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaIOIIeW MPUPOAHON CpEAbl; YUUTHIBATh OMACHOCTh BO3JCMCTBUS HA KUBbIE OPraHU3MBbI
OTIpe/IeNIEHHBIX BEIIECTB, TOHUMAs CMBICI TIOKAa3aTelsl MPEeAEeIbHOM JOMyCTUMON KOHIIEHTPAIUY;
11) nnst oOydaromuxcsi ¢ OTpaHUYEHHBIMA BO3MOXKHOCTSIMH 3/0pPOBbs: C(HOPMUPOBAHHOCTH
YMEHUS TPUMEHITh 3HAaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJIaX TIO3HAHMUSI BEIIECTB U
XUMHUYECKHX SBJICHMUIA;

12) nns ciaenbix ¥ CIA0OBUISAIIMX OOYyYarOmUXCs: cHOPMUPOBAHHOCTh YMEHHUSI UCIOJIb30BATh
penbedHO ToYeuHyto cucteMy obo3HaueHuit JI. bpaiins nms 3anucu xumudeckux Gopmyi.

3) MeranpeameTHbie
Yuusepcanvuvie noznasamenvhnuvle oeticmaust:
1.7.6a306vie n102uueckue oeticmeust:
CaMOCTOSTEILHO  (OPMYJIMPOBAaTH W aKTyalW3upoBaTh  NpoOJeMy,  BCECTOPOHHE
e€ paccMaTpUBaTh;
OTIPENIENATh IEIH JAESITEIbHOCTH, 3a1aBasi apaMeTPhl B KPUTEPUU UX JOCTHIKEHHSI, COOTHOCUTH
Pe3ybTAThI JCSITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;
UCIOIb30BaTh TPH OCBOCHHWU 3HAHHH MPHEMBI JIOTHYECKOTO MBINUIEHUS — BBIIACISATH
XapaKTepHbIC TMPHU3HAKK TOHATHH W yCTAHABIMBaTh WX B3aUMOCBA3b, HCIIOJIH30BATh
COOTBETCTBYIOIIUE MOHITHS 11 OOBSICHEHHS OT/ICIbHBIX (haKTOB U SIBIICHHIA,
BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(DUKAIIUHU BEIICCTB U XUMUYECKUX PEAKIIHIA;
yCTaHABJIMBAThH MPUIUHHO-CIICACTBEHHBIE CBSI3U MEKIY H3y4aeMbIMH SBJICHHUSIMU;



CTPOUTBH JIOTMUYECKHE pacCyXICHHs (MHAYKTUBHbBIC, NE€AyKTUBHBIC, 110 AHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B PACCMAaTPUBAEMBIX SIBJICHUSIX, (DOPMYITUPOBATh BBIBOJBI U
3aKJIIOYECHHUS;

IPUMEHATh B IIPOLECCE IIO3HAHUA, HCIOJIb3yEMblE B XHMHUU CHMBOJMYECKHE (3HAKOBBIE)
MO/JIeJU, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYECKas] ¢dopmyna, ypaBHEHUE XUMHYECKON peaxkuuu —
IOpU pElICHUH Y4YeOHbIX I103HABATENbHBIX W NPAKTUYECKUX 33a1ay, NPUMEHATh Ha3BaHHbIE
MO/JIEJIbHBIE IIPEJICTABICHUSI JUUISl BBIBJICHUS XAapAaKTEPHBIX NPU3HAKOB HM3Y4YaeMbIX BEILLECTB U
XUMHUYECKHUX peaKIuil.

2) bazosvle ucciedo8amenbekue 0euCmeus.:

BJIaJIETh OCHOBAaMH METOJI0B HAyYHOI'O [IO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUI;
dopmynupoBaTh  LENMM M 3aJa4d  HWCCIIEJOBAaHMS,  HUCIOJb30BAaTh  IOCTaBICHHBIC
U CaMOCTOSITEIbHO C(OPMYJIMPOBAHHBIE BONPOCHI B KAayecTBE HWHCTPYMEHTA IO3HAHUSA
U OCHOBBI JUIs (POPMHPOBAHHUS THUIOTE3bl IO MPOBEPKE IMPABMIBHOCTH BBICKa3bIBAEMBIX
CYXICHU;

BJIAQJIETh HABbIKAMU  CAMOCTOSITEJIbHOTO  IUIAHUPOBAHUSA U IPOBEICHHUS  YUEHHUECKHUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMmyiupoBaTh O000OMIEHHS ¥ BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

nproOpeTaTh ONBIT YYEHUYECKON HCCIIE0BATEIbCKOM M MPOEKTHOM AEATEIbHOCTH, IPOSIBIATh
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IOMCKY METOJIOB PEIICHUS MPaKTHUYECKUX
3aj1ay, MPUMEHEHUIO Pa3IMYHbIX METOJIOB [TO3HAHUS.

1.8.paboma c ungpopmayueii:

OpPUEHTHPOBAThCSI B PA3IMUYHBIX MCTOYHHMKAX HMHGpOpMaUuu (HAyyHO-IOMYJSipHAas JUTepaTypa
XUMHYECKOTO COJICp)KaHUs, CIpaBOYHBIE IOcoOWs, pecypchl HHTepHeTa), aHaIM3MpPOBATH
UHPOPMALIMIO pa3IMyHBIX BHUAOB U (OpM MpencTaBleHUs, KPUTHYECKU OLIEHUBATh €&
JIOCTOBEPHOCTH M HEITPOTUBOPEUYNBOCTD;

(dopMyIMpoBaTh 3ampochl M IMPUMEHATh paziIMYHble METOAbl MNpU TOUCKE M 0TOOpe
uH(popMalnu, He0OXO0AUMOI /17151 BBITIOJIHEHUS yUE€OHBIX 33/1a4 ONPeeIEHHOrO TUIIA;
npuoOpeTaTh OMNBIT HCHOJIb30BaHUA HH(POPMAIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTMH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAlbHYI (OpMYy MpeacTaBiIeHUs HWHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIM A3BIK B Kau€CTBE CPEJICTBA MPH paboTe ¢ XMMHUYECKOW MH(pOpMaluei:
IIPUMEHSATH MEXIIPEIMETHBIE (pusnyeckue " MaTeMaTHYECKUE) 3HAKH
U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpbl, HOMEHKIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

Yuueepcanvnuvie kommynukamugnvle oeticmeus:

3alaBaTh ~ BOMPOCHI MO  cymecTBy  oOcykgaemMoili  TeMbl B XOJe  JHaliora
W/UM TUCKYCCUH, BBICKA3bIBaTh HJIeH, (HOPMYIHUPOBATH CBOM MPEIJIOKEHUS OTHOCHTEIIBHO
BBITIOJIHEHUS TIPEIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIIMEN pe3yJIbTaTOB IO3HABATEIBHON JIESITENBHOCTH, MOTYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIpU  BBIIOJIHEHUH XUMHYECKOIO
OKCIIEPUMEHTA, TPAKTHYECKOW pabOThl IO WCCICIOBAHHIO CBOWCTB HW3Y4YaeMbIX BEIIECTB,
peanuszanuu y4e0HOT0 MIPOEKTA U dbopmynupoBath BBIBO/JIbI
M0 pe3yJbTaraM TMPOBEAEHHBIX HCCIEIOBAHUN MYyTEM COrJACOBAHUS TMO3UIUA B XOJE
o0cykIeHusI 1 0OMEHa MHEHUSIMU.

Yuueepcanvuvie pecynamuenvle oelicmaus:



CaMOCTOSITENIFHO IJIAHUPOBAaTh M OCYLIECTBISATH CBOIO I103HABATEIbHYIO JESTEIBHOCTD,
ompenenss e€ IeTu U 33aJaud, KOHTPOJIHUPOBATh U MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
npeaIaraeMbii aJITOPUTM JeWCTBHIA npu BBITTOJTHEHUH y4eOHBIX
U HCCIEIOBATENbCKUX 3a/a4, BBIOMpaTh HambOonee 3(PQeKTHBHBI crnocod HUX peleHus
C y4€TOM IOJTy4EHUS HOBBIX 3HAHUH O BELIECTBAX M XUMHUECKHX PEAKIUIX;

OCYLIECTBJIATh ~ CAMOKOHTPOJIb ~ CBOCH  JEATENBHOCTH  HAa  OCHOBE  CaMOAaHAIM3a
U CAaMOOLICHKH.

OK 01. BeiOupats cmocoObl pemeHus 3anad4 MNpo(ecCHOHAIBHOW esTeIbHOCTH
MPUMEHUTEIBHO K Pa3IMUYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpEJCTBAa IIOMCKA, aHAIM3a U HMHTEPIIPETALUU
uHpopMaluu ¥ UH(DOPMALMOHHBIE TEXHOJIOTMU MJI BBIMOJIHEHHs 3a1ad MpodeccuoHaIbHON
NeSITeTbHOCTH;

OK 03. IInmanupoBaTh U peain30BBIBATh COOCTBEHHOE MPOPECCHOHAIBHOE W JIMYHOCTHOE
pa3BUTHE, MPEIIPUHIMATENBCKYIO ACITEIbHOCTh B MPO(ECCHOHATBHOU cdepe, HCIOIb30BaTh
3HaHUA 10 PUHAHCOBOM IPaMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYAIIUAX;

OK 04. 3¢ddexTrBHO B3aMMOICHCTBOBATH U PabOTATh B KOJUIGKTHBE U KOMaH/JIC;

OK 05. OcymiecTBisATh YCTHYIO M NMUCbMEHHYI0 KOMMYHHUKAIIUIO Ha TOCYJapCTBEHHOM
a3bike Poccuiickoit ®epepanuu ¢ y4eToM OCOOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOI'O
KOHTEKCTa;

OK 06. IlposBiasaTh TrpakJaHCKO-MATPUOTUYECKYIO IO3ULHUIO, JIEMOHCTPUPOBATH
OCO3HAHHOE TOBEJICHUE HA OCHOBE TPAIUIIMOHHBIX O0IIEYEeIOBEYECKIX 1IEHHOCTEH, B TOM YHCIIe
C yYeTOM TapMOHM3AIMMd MEXHAIMOHAJIBHBIX M MEKPETUTHO3HBIX OTHOLICHHWN, NPHUMEHSTh
CTaHAapThl aHTUKOPPYILIUOHHOTO TTOBEICHUS;

OK 07. ConeiicTBOBaTh COXPAHEHUIO OKPYKAIOMIEH CpeIbl, PEeCypcocOEepexeHuto,
OPUMEHSTh 3HaHHS OO0 W3MEHEHUW KIuMaTa, MPUHIMIBI OepexIMBOro MPOU3BOJICTBA,
3 PEKTUBHO ACHCTBOBATH B UPE3BBIYAWHBIX CUTYAIIUsX;

OK 08. Mcnonb3oBaTh cpeacTBa GU3NUECKON KyIbTYphl Al COXPAHEHUS U YKPEIUICHHS
3I0pOBBsI B TIporecce MPO(EeCCHOHATFHONW MEATENIFHOCTH W TIOAJEp)KaHUs HEoO0XOIUMOTO
YpOBHsI (pr3MUECKON OATOTOBIEHHOCTH;

OK 09. Tlons3oBarbcsi mpodeccuOHaTbHON JTOKYMEHTallMe Ha TOCYJapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOT'OIIPEIMETA

2.1.00beM yueOHOil JMCHHUIJIMHBI M BH/IbI Y4e0HOI padoThl

Buj yueOHoii padoThl

Oobvem uacoe

MakcumajbHasa y4yeOHasi Harpyska | 72 1 cem 2cem 3 cem
(Bcero)

O0s3areqibHasi ayauTopHasi yyeOHas | 36 0 18 o4
Harpy3ka (Bcero)

B TOM YHCIIE:

ITpakTHueckue 3aHATHs 36

KoHTtposbHBIC pabOTHI 4

[TpodeccnonambHO-OPHUEHTUPOBAHHOE

coJiepKaHue

Teopernueckoe 00yueHue 2

IIpakTHueckoe oOydeHne 4

Ilpomesicymounas ammecmayus 6 dopme Hudgh.
ougepenyuposannozo 3auema 3auem




2.2. TemaTnuecKuil IJIaH U coepkanue yueOHoro npeamera O/[. 12 Xumus

Conep:xkanue y4eOHOro Marepuaja, JadopaTropHbie padorsl u | O0beM ®opmupye | YpoBeHb
HaumenoBanue NpPaKTHYeCKHe 3aHATHS, BHeEAYIUTOPHAs CAMOCTOSITeJIbHAsl | YaCOB Mble 001IMe | yCBOCHHS
pa3esioB U TeM padora o0y4armmxcs "
npogeccuo
HAJIbHbIE
KOMIIeTeHI]
UM
1 2 3 4 &)
Paznenl Teopernueckne 0OCHOBBI OPraHM4YeCKO XUMHHU
Coaep:xaHue y4eOHOro MaTepuaJia 5
1.Ilpenmer opraHuyeckoil XuMuu: €€ BOSHUKHOBEHUE, Pa3BUTHE | 3 OKl1 1
Tema 1.1 Y 3HAYEHHUE B NIOJIyYECHHUU HOBBIX BEIIECTB U MAaTEPUAIIOB. 1IK
2. Teopusi CTpOeHHS OpraHUYECKUX coeAuHeHuit A. M.
BytnepoBa, e€ ocHOBHBIe moNOXKeHHA. CTpyKTypHBIE (OPMYIIBI
opraHu4eckux BewecTB. ['omonorus, uzomepus. XuMu4eckas CBs3b B
OpPraHUYECKUX COEAMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3U.
3.IIpencraBienne o KiacCU(PHUKAUU OPraHUYECKUX BEIECTB.
Homenknatypa opraHMyeckux COEIMHEHUH (cucTeMaTHyeckas) |
TPUBUAJIBHBIE HAa3BaHWS BAKHEHIIMX MPEACTABUTENEH  KJIACCOB
OpPraHMYECKUX BEIIECTB.
B ToM umnciie NpaKTHYECKUX 3aHATHI 2
[IpakTuueckoe 3ansatue Nel 2 OK.04 2
O3nakomieHHMe C oOpa3llaMd OpPraHMYECKUX BEIIECTB H
MaTepuajaMi Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYJ OPraHMYECKUX
BEIIECTB, HAOJIOJEHUE U OMHMCAaHUE JEMOHCTPALMOHHBIX OMBITOB IO
MIPEBPALICHUIO OPTaHUYECKUX BEUIECTB NPU HArpeBaHUM (IUIaBJIEHUE,
00yTJIMBaHUE U TOPEHUE)
Paznen 2 YrieBoaopoabl
Conep:kanue y4eOHOIro MaTepuaJia 13
1.ANKaHbBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUH psaa. 2.Mertan OK 1 1
W 3TaH — TMPOCTEHIIME TMPEACTaBUTENN aJKaHOB: (u3HuecKkue u OK 2

XMMUYECKHE CBOMCTBA (peakIMK 3aMeIIEeHHsI U TOPEHHUs), HaXOXKACHUE
B IIPUPOJIE, NOJIYYEHUE U IPUMEHEHHE.




3.ANKeHbI: COCTaB W CTPOCHUE, TOMOJIOTHUECKUH  Pps.
OTWieH ¥ TMpONWIeH — NPOCTEHIINe NPEACTaBUTENN aJIKEHOB:
¢usznyeckue W XUMHYECKHE CBOWCTBA (peakiuu THIAPHUPOBAHUS,
raJJOTeHUPOBAaHUS, TUApPATALUU, OKUCIEHUS M  IOJIMMEpPU3aLUN),
MOJTyYeHHE U IPHMEHEHHE.

4 Ankaguensl: Oytamauen-1,3 u metmwnOyraaueH-1,3: crpoeHwue,
BOKHEUIIIME XUMUYECKHE CBOMCTBA (PeaKklysl MOJTUMEPHU3ALINN).

5.ITomyyeHne CHHTETHUECKOTO KayuyyKa U PE3HHBI.

6.AJNKHHBL: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJOTHMUYECKHI
pan.

7.AueTuieH — NPOCTEHIIMHM NpPEICTaBUTENb AJIKUHOB: COCTaB,
cTpoeHue, (GuU3MYeCKHe W XUMHUYECKHEe CBOWCTBAa  (peakuuu
THIIPUPOBAHUS, TaTOTC€HUPOBAHUS, THAPATALUN, TOPEHHS), TIOTYUCHNE
U IPUMEHEHHUE.

8.Apensl. benson: cocrtas, crpoeHre, GU3HUECKHAE U XUMUYECKUE
CBOWCTBa (peaklUM IajJOreHUPOBAaHUS U HUTPOBAHUSA), MOIy4YEHUE U
npuMeHeHue. Tonyon: cocmas, cmpoeHue, guzuyecKue u XumuyecKue
ceolicmea (peakyuu 2ano2eHuposanus U HUMpOGaHus), NoJIy4eHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBs3b MEXKAY
YTIEBOJAOPOAAMH, IIPUHAICKAITUMHE K PA3TMYHBIM KJIACCAM.

9.ITpupoaHble MCTOYHUKHU YTIIEBOAOPONOB. [IpuponHblii ra3 u
nomnyTHele He(TsaHbIe ra3bl. HedTh u e€ npoucxoxaeHue.

CrocoObl  mepepabOTKM  HEPTH:  MEpPEeroHKa,  KPEKUHT
(TepMuUecKui, KaTanuTuyeckuit), nuponus. [IpoaykTsl nepepaboTku
He(pTH, UX NMPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHbIN
YTOJIb ¥ POJYKTHI €r0 MepepaboTKH.

B ToMm yucae NMPAKTUYICCKHUX 3aHATHH

[IpakTueckoe 3anaTneNe2
[Torydenue 3TuIEHa U U3YYEHHE €r0 CBOMCTB.

OK.04
IIK




Konrtponsnas padora Nel 2 OK.04
Bolunicnenuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl,
00bEMa, KOJMYECTBA MCXOAHOTO BEUIECTBA MM MPOIYKTa PEAKLUU 110
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJJTHOTO U3 UCXOJHBIX BEUIECTB
WM NIPOJyKTOB PEAKIIUN).
1kypc Hroro: 12+6=18
Pasnen 3 Kucaopoacoaep:xanue opranu4eckue coeJHHeHUs!
Coaep:xaHue yueOHOro MaTepuaJia 24
1.IlpenenpHbIe OJHOATOMHBIC CIHPTHL. MeETaHOI H 3TaHOMN: | 8 OK2
CTpoeHue, (QU3MYECKHe U XHMHUYECKHE CBOWCTBa (peakuuu C OK4
AKTUBHBIMU MeTaJIaMH, rajJjoreHoBOJI0POJIaMHU, TOpeHHe), OK5
npuMeHeHne. BoIopoaHble CBSI3M MEXKIYy MOJIEKYJIAMU CIUPTOB. 1IK

JlelicTBre MeTaHOJIa M 9TaHOJIa HA OPraHU3M YEJIOBEKA.

2.MHOroaToOMHbI€ CHHUPTBHL. ODTUJIEHIJUKOIb W TJIMLEPHUH:
CTpoeHue, pU3uUecKue U XMMHUYECKHE CBOICTBA (B3auMoJieiicTBHE CO
LIEJIOYHBIMM METaJllaMi, KadeCTBEHHAas peaklus Ha MHOIOATOMHbIE
cnupthel). JlelicTBue Ha opraHu3M uesoseka. [I[pumeHenne riuuepuHa u
STHJICHTJIUKOJIS.

3.®eHoN: CTpPOEHHE MOJEKYJbl, (U3NYECKHE M XUMHUYECKHUE
cBoiictBa. TokcuuHocTh penona. [Ipumenenue denona.

Anpneruapl U kemowuwvl. DopManbAerui, aUCTAIBIETHUL!
CTpoeHHe, pU3NUeCKre U XMMHUYECKHE CBOMCTBA (peaklUyd OKUCIECHUS
U BOCCTAaHOBJIGHHUS, KAUeCTBEHHbIE pEaKIMH), MOJy4yeHHEe U
MIPUMEHEHHUE.

4.01HOOCHOBHBIE  TpeieibHbIE  KapOOHOBBIE  KHUCIIOTHI.
MypaBbUHass U YKCyCHasi KHUCIOTBI: CTpoeHHe, (U3HUEeCKUe U
XMMHYECKHEe CBOMCTBA (CBOICTBa, O0IIME I Ki1acca KUCIIOT, peaKIus
stepudukanuu), moiayyeHue U mnpuMmeHeHue. CreapuHoBas U
OJIEMHOBAs KMUCIIOTHI KaK MPEJICTABUTENIN BBICIINX KapOOHOBBIX KHCIIOT.
Mpbi1a Kak cOJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIIEe AeHCTBUE.

5.CnoxHble 3(GUpPbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT.
IMunponu3z cnoxubix 3¢gupoB. Kupsl. ['uaponus xupos. Ilpumenenue
KHUPOB. bruosornyeckas posib JKUpPOB.




6.YrieBoapl: coctas, Kiaccuukaus yrieBoaoB (MOHO-, TU- U
nojrcaxapuabl). [JF0K03a — IpOCTeHIIMIA MOHOCAXapHUI: OCOOCHHOCTH
CTPOCHHUS  MOJICKYJIbI, (H3MUECKHE W XHUMHUYECKHE CBOHCTBA
(B3aumogeiictBre ¢ ruapokcuaom meau(ll), oxucieHrne aMMHaYHBIM
pactBOpoM okcuaa cepedpa(l), BocctaHoBieHHE, OPOKEHHUE TIIFOKO3bI),
HAXOXJEHHEe B TNPUPOJC, NPUMCHEHHE, OHOJOrUYecKas poJb.
dotocunTe3. PpyKTO3a KaK H30MEP TITFOKO3bI.

7. Kpaxman ¥ [e/uIio103a Kak mpupoaHbie mojauMepbl. CTpoeHue
KpaxMajia M [eJUT0JI03bl. (DH3UYecKne W XMMHUYECKHE CBOWCTBA
Kpaxmaia (THAPOIIN3, KaueCTBEHHAS PEAKI[HsI C HOIOM).

A30TcoeprKaline OpraHuueCKue COSTNHCHHMS.

8.AMHHOKHCIIOTBI KaKk aM(OTEepHbIE OPTaHHUUYCCKUE COCTUHECHUS.
dusznyueckue M XUMUUYECKHE CBONCTBA aMHUHOKHUCIOT (Ha NpHUMEpE
riaunyHa). bruonornueckoe 3HaYeHUEe aMUHOKHCIIOT. [IenTH b

benkn kak IMPUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIUHCHUA.
[TepBuuHasi, BTOpUYHAS U TPETUYHAS CTPYKTypa OCIKOB. XUMHUUECKHE
CBOMCTBa OCJIKOB: THIPOJIN3, ICHATYPAIMS, KAUeCTBCHHbBIC PEaKIUU Ha
OCITKH.

B ToMm yucae NMPAKTUYCCKHUX 3aHATHH

12

IIpakTnueckoe 3ansaTue Ne3
CaolicTBa pacTBOpa YKCYCHOM KHUCIIOTHI.

OK.04
1IK

IIpakTnueckoe 3ansaTue Ne4
Jlenatypanus GeKOB NIPU HArpeBaHUM, IIBETHBIE PEAKIIUU OEIKOB.

KontponbHas pabora Ne2
Boruncnenus mo ypaBHEHHIO XMMHYECKOM peakiuu (Macchl, o0bEMa,
KOJIMYECTBA MCXOJHOTO BELIECTBA WM MPOAYKTa pEAKUUU 110
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJJTHOTO U3 UCXO/IHBIX BELIECTB
VI IPOJTYKTOB PEAKILINN).

Pasnen 4 BoicokoMoJIeKy IsIpHbIE COCAUHEHUS

Conep:kanue y4eOHOIro MaTepuaJia

13




1-30cHOBHBIE ~ TOHATUS ~ XUMHH  BBICOKOMOJICKYJISIPHBIX | 6 OKO01
COCIMHEHUI: MOHOMEp, TMOJUMep, CTPYKTYPHOE 3BEHO, CTENEHb OKO02
IOJIMMEPU3ALINH, CPEIHSA MOJIEKYJIApHAs Macca. 1IK

4-60CHOBHBIE ~ METOJbl  CHHTE3a  BBICOKOMOJIEKYJISIPHBIX
COCMHEHUH — MONMMEPU3aLUsl M TOJUKOHICHCALIHSI.

B ToMm uucie npakTH4eCKUX 3aHATUN 4
[TpakTuueckoe 3arsTreNeS O3HaKOMIICHHE ¢ 00pa3aMu MPUPOTHBIX U OKO04
HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, Kay4yKOB. 1IK

Pa3nen 5 TeopeTrnueckne 0CHOBBI XUMHH
Conep:xanue yueOHOro MaTepuaJia 16
1. Xumuueckuit  smemeHT. ATomM. Sflapo  aroma, HW30TOMBIL | 8 OKO01

DOnekTpoHHass 000J04Yka. DHEPreTHUecKue YPOBHH, IOTYypOBHH. OKO02

Atomuble  opOutamu, s-, pP-, d- osnemeHThl.  OCOOCHHOCTH
pacrpeniesieHust 3JIEKTPOHOB II0 OpOMTalsiM B aTOMax »JJIEMEHTOB
NEPBbIX YETHIPEX MEPHOO0B. DIEKTPOHHAS KOH(UTYpaLUs aTOMOB.

2.Ilepnoauueckuil 3akoH u [leproguueckas cucreMa XUMHYECKUX
anemeHToB JI. M. MengeneeBa. CBsi3b NEpUOIMYECKOrO 3aKOHA U
[Iepnonnueckoit cucreMsl xumMudeckux aaeMeHToB Jl. Y. Menneneesa
C COBPEMEHHOW TEOpPUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHMX D3JIEMEHTOB U OOpa3yeMbIX HMHU
IIPOCTBIX M CIIOKHBIX BEIIECTB IO TPyNIaM M IepHoJaM. 3HAUYEHUE
MEPUONYECKOT0 3aKOHA B Pa3BUTHH HAyKHU.

3.CtpoeHue BemecTBa. XMMHUYECKas CBA3b. BUAB XMMHUYECKON
CBA3M  (KOBaJeHTHas  HENoJsipHass U TOJIsIpHas,  HMOHHas,
MeTajuindeckas). MexaHu3Mbl 00pa30BaHMsI KOBAJEHTHOW XMMUYECKOH
cBsA3M (OOMEHHBIM M JOHOPHO-aKUENTOpHBINH). BomoponHas cB3b.
BanenTtHocTh. DnexkTpoorpunareabHocTs. CTeneHb okuciaeHus. MoHsr:
KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYJISIPHOTO M HEMOJEKYJISPHOIO CTPOEHUS.
3aKOH TOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAJUIMYECKUX
peImEToK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT TUIA KPUCTAIMUECKON
PELIETKY.

4.JlonsiTHE O OUCHEPCHBIX cUCTEMax. VICTMHHBIE M KOJUIOUIHBIE




pactBOpbl. MaccoBas 101151 BELLIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coeguHeHuil. Homenkiatypa
HEOpraHMYECKUX BelecTB. ['eHeTnueckas CBSI3b HEOPraHUYECKUX
BEIIECTB, IPUHAIEKAIUX K PA3JINYHBIM KJIACCAM.

5. Xumnueckas peaknus. Kimaccupukanuss XUMUYECKUX PeaKIui
B HEOPIaHWYECKON M OpraHUYeCKON XMMHHU. 3aKOH COXPAHEHUS] MacChl
BELIECTB, 3aKOH COXPAHEHUS U [pPEBpallleHUus DSHEPruu IpU
XMUMHUYECKHUX peaKIusX.

6.CKOpOCTh peaklny, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB.
OO6patuMeble peakuuy. XuMuyeckoe paBHoBecue. MakTopsbl, BIUSIOIINE
Ha COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense.

7.OnexTponutnueckass auccoumanus. CunbHble U cialble
aektponutel. Cpena  BOAHBIX — pacTBOPOB  BELIECTB:  KUCHAs,
HelTpasibHas, LeI0YHasl.

8.OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU.

B ToM unciie npakTHYECKUX 3aAHATHIA OKO04
[Ipaktrueckoe 3ansatue Ne6 «BimsiHue pas3nuyHbIX (PaKTOpoB Ha
CKOPOCTh XMMHUYECKON PEAKLIUM»
KonTtponbHast pabora Ne3 Pacuérel Mo ypaBHEHHUSM XHMHUYECKUX
peakiuii, B TOM YHCJI€ TEPMOXUMHYECKHE PaCUEThl, Pac4yEThl C
HUCIOJIb30BAHMUEM IMOHATHS «MACcCOBasl JOJIS BEIICCTBAY.
Paznen 6. Xumus u )KU3Hb
1-2.Poab XUMHUU B obecnieueHUN SKOJIOTHYECKOM, OKO01
SHEPreTUYEcKOM U MUIEBOM 0€30MaCHOCTH, pa3BUTUH MEAUIIMHBI. OKO02
3llonssTe © Hay4HBIX MeETOAAX TO3HAHUS BEIIECTB U OKO03

XUMHYECKUX PEAKIIUH.

4-51lpencraBinenus 00  OOmMMX  HAYYHBIX  MPHUHIIUIIAX
MPOMBIIIUIEHHOTO MOJTY4YeHUsI BAXKHEHIIINX BEIIECTB.

6-7.UemoBek B MHpE BEIIECTB W MATEPUAIOB: BaKHEHIIHE
CTPOUTENBHBIE MaTE€pUAIIbl, KOHCTPYKIIMOHHBIE MaTepHUajbl, KPacKH,
CTEKJIO, KEepaMHuKa, MaTrepuaibl Ui JJIEKTPOHUKH, HaHOMaTEpHUallbl,
OpraHUYECKHE U MUHEPATbHBIC YIO0OPEHUSI.

8.XuMHsI W 370pOBbE 4YEJOBEKa: MpPaBWIA MCHOJIb30BaHUS




JIEKapCTBCHHBIX IMPErmapaToB, MpaBuia OE30MacHOr0 HUCIOJIb30BAHUS
[pernapaToB OBITOBOI XUMHUH B IIOBCETHEBHOM KU3HU.

JAudpepeHnupoBaHHbIi 3a4eT 2

2 Kypc 30+24=54

BCEI'O: 72




3. YCJIOBUSA PEAJIMZALIMU ITPOI'PAMMBI YYEBHOI'O IPEJMETA

3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecIeYeHH 0
Peanm3zamust mporpamMmbl JAHCHUIUIMHBL TpeOyeT Hamudusl y4eOHOro kaOuHeTa «XuMUs» u
J1ab0OpaTOpHH.

OodopynoBanue yueOHOro KaOMHeTa

TexHuueckue cpeacrBa 00y4eHHs :

Buneonpoekrop

DKpaH MPOEKIIMOHHBII

Komnnekr komiekuumii

Komnexkuus "Amomunnit"

Konnekuus "BosjokHa" 1eMoHCTpalimoOHHAs

Komneknus "BonokHa" paznaTounas

Komnexmus "KaMeHHBIH yrois ¥ MPOAYKTHI €ro nepepaboTku” (1eMOHCTpaIlMOHHAS)
Komnexnust "KamMeHHBIH yros U IPOIYKTHI €ro epepadoTKu'" (pa3maToyHas)
Konnexuus "Metamibr"

Komneknus "Munepaibl U TOpHBIE TOPOBI"

Komnexnus "Hed1b n mpoaykThl ee mepepaboku” 1eMOHCTpAIIHOHHAS

Konnexkuus "HedTr 1 npoaykThl ee nepepaboku” pazgaToyHas

Konnexuus "I1nactmaccer"”

Komnexuus "Crexno u uzzaenusa us crexia'

Komnexnus "Tommuso"

Konnexkuus "YyryH u crans"

Komnekuus "Hlkana tBepgoctu”

OcHaiienue KaOMHeTa XMMHUH - MyJIbTUMEIUIHbBIE CPEeICTBA 00yUEeHUS

Oo6opynoBanue JadopaTopum u padounx MecT J1a00paATOPHU:
OcHaiienue KaOMHeTa XMMHUH - MyJIbTUMEIUIHbBIE CPEeICTBA 00yUEeHUS
KommaxkT-guck "Ypoku xumuu KuM" (10-11 kmacc)

OcHamenue kadMHeTa XUMHUH - MaTepPHAJIbI

HaGop matepuanoB no Xxumuu

[Tpubopsl, HAGOPHI MOCYIBI U TPUHAJIEKHOCTEN JJI1 XMMUUYECKOTO SKCIIEPUMEHTA
00111ero Ha3HAYCHUS

Amnmnapar i JucTHUIIuK Boasl (220 B)

bans koMOuHMpOBaHHas T1abopaTopHast

Jlocka I CyIIKH MTOCY IbI

MoOHTaXHBIN IPOBOJ

Harpesarenb npoOHUpok yHUBEpCAIbHBIH

[Tnutka snextpudeckas manorabaputHas 220 B
Po3zerka snextpuyeckas mkosabHas 36(42) B5S

Mkad cymmunerei HICY

[ut snexrpudeckuii mkonbHBIA LI -1200 (10 30 yuanuxcs)
Arnmnapar Kunmna 250 mur.

I'eneparop (MCTOYHUK) BEICOKOTO HATIPSIKEHUS
Kononka agcopOruuonHas

KommuiekT MmepHO# 1oCy bl

HaGop apeomerpoB

Hab6op ckistHOK 17151 pacTBOpoB 250 M1

CrosvK NoAbEMHO-TIOBOPOTHBIN C 2-M$l TNIOCKOCTSMHU
HenTpudyra nemoHcTpaioHHas



[tatus naGopaTopHblii KoMOuHUpOBaHHKIH L11JI0

Anmnapat sl IpoBeAeHU XUMU4Yeckux peakuuii AIIXP

I'openka ynuBepcaibHas

KoMrutekT a1t 1eMOHCTpallMOHHBIX OMBITOB 1O XUMHUH YHUBepcalbHbIH (KIOXY)
Habop neraneii k yCTaHOBKE ISl IIEPETOHKH BEUIECTB

Habop ckisiHOK ¢ 703aTOpoM JJisi XpaHeHHsI pacTBOPOB

[TpuGop 1t MITIOCTPALIH 3aBUCUMOCTH CKOPOCTH XHM. PEAKLUH OT YCIOBHI
[Tpubop 11t OKKCIACHUS CIIUPTA HAJl MEIHBIM KaTallu3aTopoM
KomruiexT nmst 1abopaTOpHBIXUIPAKTUYECKUXPAOOT O XUMHUH

Becsr yueobnsie ¢ rupsimu g0 200 .

3a)kM BUHTOBOMU /I PE3UHOBBIX TPYOOKS

Jloxkka 1i1d CKUTraHus BEIIECTB

HaGop xuM. mocyasl v mpuHAUIeKH. JUTst J1a0. padoT mo xumuun (HITXJT)
HaGop »TukeTok camokieronmxcs (J1abopaTopHbIif)

[Tpobupka 14*120

[TpoGupka 16*150 xumudeckas

Cerka natynHas pacnbuintenbHas (80x80)

CrniupToBKa 1abopaTtopHast JuTast

Tepmomertp sxuakoctHow (0-100 rpasm.)

[lItaTuB 1a00OpaTOPHBIN XMMUYECKUN

OcHaiieHue KaOMHeTa XMMHH - IeYaTHbIE TOCOOHS

KomruiekT Tabnui no Bcemy Kypey Heopranudeckoit xumun (100 mw., Al, monHonB, am.)
KommnexT tabnun no xumuu aeM. «Metamnedy (10 tabin., popmar Al, namunup.

KommtekT Tabmaur mo xumuu aem. «Hemeramnesry (16 Tabu., hpopmar Al, mamuHup.)

KommiekT Tabmun no xumuu fgeM. «PactBopsl. Dnektponutuyeckas nucconuanus” (12 taour.,
dbopmar Al, nam.)

KommiekT Tabmu mo xumuu aeM. "CTpoeHue BemecTBa. XuMuieckas cBsi3b» (16 tab., popmar
Al, namuHup.)

KommiekT Tabmui mo xumuu aeM. « Xumudeckue peakuum» (14 tabin., dopmar Al, namuaup.)
KommiekT Tabnuir o XuMun eM. « XUMU4eckoe Mpou3BoaAcTBo. Mertammyprus» (16 tabu., popmar
Al, namuHup.)

IToptpets! xumukoB (16 T, ¢. A3)

Ta6muma nemonctpatuBHas «Ilepuonnueckas cucrema snementoB .M. Menneneesa» (dpopmar
A0, MaTOBO€E JTaMUHUPOBAHHE)

Tabnuna nemMoHcTpaTuBHAs «PacTBOPUMOCTh KUCIIOT, OCHOBaHMM U coiieil B Boje» (popmat A0,
MaTOBO€ JAMUHUPOBAHHE)

Tabnuna n1eMoHCTpalMoOHHAs « DNEKTPOXUMUYECKUH psiJl HanpskeHU MetamuioBy (BuHui 40x200)

OcHamenue kadMHeTa XUMHUH - TA0JIULBI CIPABOYHO-MHCTPYKTHBHbIE 110 XUMHUH
Pa3zparounsiii maTepuan

Kapts! - nHCTpYKIIMM [1s1 IPAKTUYECKUX 3aHATHN 110 Xumuu: 8-11xki1., ni.,96 ctp. Hazaposa T.C.
KommekT Tabnui o xumun «Buabl XUMHUECKUX CBsi3ei» (JlaMuHMP., hopmat A4, 8 miT.)
KommiekT Tabmur mo xumuu "T'ubpuanzanus opouraneir” (mamuuaup., popmar A4, 5 mr.)
Kommekt Tabnui no xumun "Knaccudukaryst 1 HOMEHKIAaTypa oprai.coeuHeHnit. Buipl
n3ometpun." (18 mT.)

KommekT Tabnui no xumun "MonekynsapHas CTpyKTypa yriaeBoaopoaoB" (JlaMuHup., popmat A4,
5 mt.)

Kommekt Tabnui no xumun "OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE POLIECCH M peakiuu’” (
JamMuHup., A4, 8 mr.)

Kommnekt Tabmnu no xumun "lleproauueckuii 3akoH U epuoandeckas Tabiauia 31eMeHToB"



(stamuHUp., 10 mrT.)
KommrekT Tabmur mo xumuu "Tumnsl oprannueckux peakuuid" (Jramuaup., hopmar A4, 7 mrT.)
KomruiekT Tabnui mo XumMuu "IIeKTpOHHBIE 0007109KH aTOMOB" (TamuuMp., hopmar A4, 8 mrT.)

Kommnakr-guck "A3zot u ¢ocdop" (13 onsitos, 37 mun.) (DVD)

KommakT-auck "Boaa, pactBopsl, ocHoBanus. [lepuoandeckuii 3axoH. "8 k.3 4. (13 on, 44mun)
(DVD)

KommaxkT-auck "I"amorensr. Cepa" (15 onsitoB, 38 mus.) (DVD)

Kommaxkt-auck "Kucnopoa. Bomopon" 8 ki1. 2 4. (17 onbitoB, 46 muH.) (DVD)

Kommaxkr-auck "Metamnsl rinaBubix noarpynn" (7 oneitos, 24 mus.) 2 4. (DVD)

KommakT-auck "Metamisl rinaBabeix noarpynn"” (7 oneitos, 28 muH.) 1 4. (DVD)

Kommakt-auck "Metamisl mobounsix noarpynmn” (13 omeitos, 41 mun.) (DVD)

KommakT-auck "O6mue cBorictBa MetaiioB" (5 onbitoB, 30 mun.) (DVD)

Kommaxkr-auck "Oprannueckas xumus. [IpenenbHbie, HenpeaenbHbIe, apoM.yTiieBogopoasL. 1 4."
(DVD)

Kommaxkr-auck "Oprannyeckas xumus. YrieBoabl" 4 4. (11 onsitoB 27 mun.) (DVD)
Komnakr-auck "Oprannueckas XuMus. A30TocoiepKaliaeopraHuy.
BeuiectBa.benku.Cunternueckue B-sa." (DVD)

Komnakt-guck "Opranndeckass XuMus. AJbAeTHAB U KApOOHOBBIE KUCIOTHL. CI0XKHBIE AUPBHI.
Kupst" 3 u.(DVD)

Komnakt-guck "Opranndeckas xumus.[IpupoaHbie HCTOYHUKH YTIIeBOAOPO0B. CIIUPTHI U
¢denonsr" 2 4. (DVD)

KommakT-auck "llepBoHauanbHbie XuMuueckue mousatus" 8 ki. 1 4. (16 onwitoB, 48 muH.) (DVD)
Komnakrt-guck "Yrinepon u kpemuuit" 1 4. (13 onsiros, 33 mus.) (DVD)

Komnakrt-guck "Yrnepon u kpemuuit" 2 4. (10 onsitos, 32 mun.) (DVD)

OcHarleHre KabuHeTa XMMHH - CIIai bl

Crnaitn-komiuiexT (20 cin.) "Xumus. Opranndyeckue coeiMHeHNus"

[TpakTHyeckue 3aHATHS pEKOMEHAYETCS IPOBOJIUTH B KOMIIbIOTEpHOM Kiacce (12-15 pabounx
MECT) C BbIJIaueil MHIUBUIyIbHBIX 3aJIJaHul (3a/1a4) MMOCIe U3yYCHHS (BMECTE C MPEToaBaTesIeM)
METOAMKH pelIeHHs TUTIOBOM 3a/1auH, C UCIOJIb30BAHUEM CEPTU(UIIMPOBAHHBIX TECTOB U
aBTOMATU3HPOBaHHON 00paboTKH pe3yiabTaToB TecTupoBaHus (AOC-KT).

3.2. UudopmanmnoHHoe odecniedeHne 00yueHust
Ilepeyens pexoMeHayeMbIX Y4yeOHbIX wu3aaHuil, HHTepHeT-pecypcoB, HAONOJHHUTEIbHOM
JIUTEPATYpPbl

OcHOBHbIE HCTOYHHKH:
1. O.C.T'abpuensn, @.H.MackaeB «Xumus 10 kmace» M. poda, 2020 r.
2. O.C. T'abpuensa, I'.I". JIsicoBa «Xumus. 11 kmace» M. Ipoda, 2020 r.

JlonoJIHUTe/IbHAA JTUTEPATYPA AJs 00YYAIOLIMXCH

1. O.CTI'abpuensn, N.I'. OctpoymoB «OOmast XxuMusl B TecTaX, 3aJaHUSAX M ynpaxHeHusx. 10
kimacc» M. Jlpoda, 2022 r.

2. O.C.I'abpuensn, U.I'. OctpoymoB «OOmas XumMusi B TECTax, 3aJaHUsIX M yHpaxkHeHusx. 11
kimace» M. [Ipoda, 2004 1.

3. O.C.I'abpuensH, A.B.SmykoBa Xumus. 10 kiacc: pabouast Terpajb K yueOHUKY. «Xumus. 10
knacc. ba3oBwiid ypoBens» M.: JIpoda, 2019 r.

4. 0.C.I'abpuensn Xumus. 11 knacc: pabodas TeTpaab K yueOHUKY.

«Xumus. 10 kmacc. ba3osrii ypoBers» M.: Jlpoda, 2021 r.

5. B.YO. Anux6eposa «3anumarensHas xumusi» M.: ACT- Ilpecc, 2002 r.



6. b.J.Crenun, JL.FO. AnukGepoBa «3aHuMaTenbHble 3aaHus U 3(()EKTUBHBIC OIBITHI IO XUMHI
M.: Ipoda, 2020 r.

7. N.A. Cokonosa EI'D 2011. Xumus: temarnyeckue TpeHupoBouHble 3ananus. M.: OKMO,2020r.
8. B.H.Joponubkun, A.I'.bepexnas, T.B. CaxueBa, B.A. ®eppanésa Xumus. [lonroroska k EI'D.
Tematnueckue tecthl. ba3zoBblii u moBbieHHBIH ypoBHU.10-11 kiacce: PoctoB w/[l: Jlernon,
2010r.

JUIA TIPETIOJABATEJIEN

®denepanpubiii 3akoH Poccuiickoit ®eneparuu ot 29.12.2012 Ne273-03 «O6 oOpazoBaHWHM B
Poccuiickoit ®enepanun». (B pepakuun dDenepanbHbix 3akoHOB oT 07.05.2013 Ne99-d3,0t
07.06.2013 Ne 120- @3, ot 02.07 2013 Nel70-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne
317 —®@3, ot 03.02.2014 Ne 11-®@3, ot 03.02.2014 Ne 15-®3, or 05.05.2014 Ne 84 —®3, or
27.05.2014 Ne 135-@3,0T 04.06.2014 Ne 148 —®D3, ¢ u3M., BHeceHHbIN DenepanbHbIM 3aKOHOM OT
04.06.2014 Ne145-®3, B pea. Ot 03.07.2016, ¢ u3m. ot 19.12.2016.)

. [Tpuka3 MunnctepcTBa obpazoanus u Hayku PD ot 17.05.2012 Ne413 «OO0 yTBepKaecHUU
(benepanbHOro TOCYJAapCTBEHHOTO OOpPa30BaTENbHOIO CTaHIApTa CPeAHEro (MOJIHOro) OOIIero
00pa3oBaHH.

. [Tpuka3 MunucrepctBa oOpasoBanust U Hayku P® ot 29.12.2014 Nel645 «O BHeceHuu
u3menenud B Ilpukaz MunucrepctBa oOpa3oBanusi u Hayku P® ot 17.05.2012 Ne413 «O6
YTBEpKIEHUH  (elepalbHOTO TOCYIapCTBEHHOTO OO0pa3oBaTENbHOTO CTaHIApTa CPEIHETO
(mosHOTO) 00ITIETO 00pa30BAHMS.

. [Tpuxa3 MunucrtepctBa oOpasoBanust U Hayku P® ot 31.12.2015 Nel578 « O BHeceHuu
M3MEHEHUN B (pelepalbHBlii TOCYAapCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT CPEAHEr0 OOILEero
oOpa3oBaHus, yTBepKIeHHBIM [Ipukazom MwuHHcTepcTBa 0O0Opa3oBaHUs H HaykKu Poccuiickoi
®enepanuu ot 17.05.2012 Ne413»

. [Tucemo JlemapTamMeHTa TOCyIapCTBEHHOH MOJIMTUKH B c(hepe MOATOTOBKH pabOUnX KaapoB
u JIIO Munobpuayku Poccunm ot 17.03.2015 Ne06-259 «PexomeHnnanuu MO OpraHHU3aIUH
MOJIyYeHHS CpeHEro oO0Iero o0pa3oBaHUS B Mpelesiax OCBOCHHUS 00pa30BaTENbHBIX MPOTPaMM
cpenHero npodeccuoHaIbHOTO 00pa3oBaHUs Ha 06a3e OCHOBHOTO OOIEro 0Opa3oBaHHs C YUETOM
tpeboBanuit ®I'OC u nonyyaemoit npodeccuu Win CenuanbHOCTH CPEIHET0 NPOPECCHOHATBHOIO
00pa3oBaHMUsI.

[IpumepHast ocHOBHasi 0Opa3oBaTelibHas MporpaMMa CpEIHETo 00IIero o0pa3oBaHus, 0JI00peHHas
pemieHreM (¢enepaabHOro  y4eOHO-MeTOAMUYECKOro oObeIMHEeHHs Mo o0meMy o00pa30BaHUIO
(mpotokoun ot 28 utonst 2016 r .Ne 2/16-3)

HHTEepHET-HCTOYHUKH 110 XUMHH:

- Ilopran ¢yHgaMeHTanpHOrO XUMHYEcKOoro ooOpasoBanus Poccun. Hayka. OOpa3oBanue.
Texuonoruu. — http://www.chem.msu.ru/

- [Topran Beepoccuiickoit onmumiua sl MKOJIEHUKOB. Xumus — http://chem.rosolymp.ru/

- Tlopranm mnemaroruyeckoro yHUBEpPCHTETa u3aarenbckoro jgoma «IlepBoe ceHTAOps» -
IMCTaHIMOHHBIE KypCchl Juid yuuteneil «CucremMa IMOATOTOBKM K OJUMIIMAAAM IO XHUMHH» -
http://edu.1september.ru/index.php?course=18005

- CripaBoyHBIE MaTepHabl o XuMuw - http://www.xumuk.ru/

- Ccbulku Ha Jydmde XuMudeckue caitel mupa (JluBepmynbsckuii yHusepcuter). WWW
LinksforChemists



http://www.chem.msu.ru/
http://chem.rosolymp.ru/
http://edu.1september.ru/index.php?course=18005
http://www.xumuk.ru/
http://www.liv.ac.uk/Chemistry/Links/links.html
http://www.liv.ac.uk/Chemistry/Links/links.html

4. KOHTPOJIb 1 OHEHKA PE3YJIBbTATOB OCBOEHUSA YYEBHOT' O

HNPEIMETA

KoHTpoibu omeHka pe3ylbTaTOB OCBOCHMS AMCLUUIUIMHBI OCYLIECTBISETCS IpernojaBaTeieM B
nporecce MpOBEIEHUs MPAKTHUYECKUX 3aHATUH M Ja00paTOpHBIX padOT, TECTUPOBAHHS, a TAKXKe

BBIITOJIHCHU L O6y‘IaIOH_[I/IMI/ICH HHAWBUAYAJIBbHBIX SaﬂaHHﬁ, ITPOCKTOB, PICCJIC,I[OB&HHI;'I.

PesyabTaTsl 00y4yeHus
(ocBOEHHBbIEe YMEHMSI, YCBOCHHbIE 3HAHUS)

Kpurepun
OLICHKH

DopMbl 7
MeTOo/bI
KOHTPOJII H
OLICHKH
pe3yJIbTaToB
00y4eHust

1) cdopMHpPOBaHHOCTH MPEACTABICHUNA: O XUMHUYECKOU
COCTABJISAIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHUpa, POJIU
XMMUU B TIO3HAHWU SIBICHUH NPHPOIBL, B (POpMUPOBAHUH
MBILIUIEHUS] M KYJbTYPbl JIMYHOCTH, €€ (PYHKUIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOHN JJisi pELIEHUs NPaKTUYECKUX
3aJja4 ¥ 9KOJIOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3JI0pOBBIO U IIPUPOAHOI CpeLE;

CchopmupoBathb
HPENICTABICHHE O
pOJY XUMUHU

[IpakTrueckas
pabota Nel

2) BIIaJIcHHE CHUCTEMOM XHUMHUYECKHUX 3HAHHMHA, KOTOpas
BKJIFOYACT: OCHOBOIOJIATAIONIME TOHATUSA  (XUMHYECKUI
DIIEMEHT, aTOM, JJEKTpOHHas oOojouka aroma, s-, p-, d-
JJIEKTPOHHBIE ~ OpOMTaTM  aTOMOB,  HWOH,  MOJIEKYyJa,
BAJICHTHOCTbD, AJIEKTPOOTPUIIATEIHOCTh, CTENIEHb OKUCIICHUS,
XUMHYECKasg CBSA3b, MOJb, MOJSIPHAs Macca, MOJSPHBIN
o0beM, YIIEpOAHBIA CKeNeT, (yHKIMOHANbHAs TpyIia,
paavKan, HW30MEpHUs, M30MEpPbl, TOMOJIOTUYECKUH  psi,
TOMOJIOTH, YTJIEBOAOPOJbI, KUCIOPOA- U a30TCOAEpIKaLIUE
COCIMHEHMS, OMOJIOTMUECKH aKTHBHBIE BEIECTBa (YIJIEBO/IbI,
KUpBbI, OETKH), MOHOMEp, TMOJHUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIUHCHHS, KpHCTaJUIMYECKas
pelieTka, TUIMBI XUMHUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC, H3K30-U OSHAOTEPMHUUYECKHE, PEaKIUU
MOHHOTO OOMEHa), pacTBOp, SJICKTPOIHTHI, HEIIEKTPOIHTHI,
BIEKTPOJIUTHYECKAS JTUCCOITHAITHS, OKHCIIUTEID,
BOCCTaHOBHUTE]Ib, CKOpPOCTH XUMHYECKON peakuuu,
XMMHYECKOE pPaBHOBECHE), TEOPUM M 3aKOHBI (Teopus
XHUMHYECKOTO CTPOEHUS OpraHUYEeCKUX BEIIIECTB
A.M.byTnepoBa, TEOpHsl IEKTPOJTUTUUECKON IHCCOLMALINH,
nepuoauueckui 3akoH .M. Menzaeneesa, 3akOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XWUMUU,
(dakToNorMuecKkue CBEJACHHUS O  CBOWMCTBAaX, COCTaBe,
MOJTy4eHUH ¥ O€30MacHOM WCIIOIB30BAaHUHM BAKHEUIIINX
HEOPTraHWYECKUX M OPraHWYeCKUX BEIIECTB B OBITYy H
MPAKTUYECKOM JIeSITETbHOCTH YEJIOBEKA;

[IpumenuTH
XUMHYECKHE
3HaHUS

IIpakTrueckas
paborta Ne2

3) cdopMHpPOBAaHHOCTh YMEHHUH BBIABIATH XapaKTEpHBIE
MPU3HAKK M B3aUMOCBSI3b M3yUYEHHBIX IMOHSATHH, MPUMEHSATH
COOTBETCTBYIOIIME IMOHATHS TIPU ONHCAHMU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX M OpPraHMYeCKHX BEIIECTB U HX
NpEeBpaIleHHIi; BBIABIATh B3aUMOCBA3b XUMUYECKUX 3HAHUM C
MOHATHUSIMHU " PECTaBICHUSIMHU JIPYTHUX

Hcnonb3oBaTh
B3aHMMOCBSI3b
XUMHYECKHUX
BEIISCTB

IIpaxTrueckas
paborta Ne3




CCTCCTBCHHOHAYUYHLIX IIPCAMCTOB;

4) chopMHUPOBAHHOCTh YMEHUH HMCIIONIb30BaTh HauMeHoBaHUs | COCTaBIATh [IpakTnueckas
XMMHAYECKHX  COCAMHEHUH  MEXIYHAapOJHOTO  COI03a | (popMyJibl pabota Ned
TEOPETUYECKOM U MPUKIATHOM XMMHUM U TPUBHAIBHBIC | YpPaBHEHUU
Ha3BaHMsI  B@KHEHIIMX  BEIIECTB  (ITWIEH, AalleTUJIEH, | XUMUYECKUX
ruepud, GeHon, ¢GopManbAerua, YKCyCHas KHUCIOTa, | peakiuii
[VIMLUMH, YrapHbId Tra3, YIVIEKMCIBIM ra3, aMMUak, raiieHas
U3BECTb, HEralieHas HW3BEeCTb, MHUTHbEBAas cola M JPYIHX),
COCTaBIIATH (POPMyINIBI HEOPraHMYECKMX M OPraHHYECKUX
BELIECTB, YPaBHEHUS XUMHUYECKHX pEakiui, OOBSCHATH UX
CMBICJ; TOATBEPKAATh XapaKTepHblE XUMHUUYECKHUE CBOWMCTBA
BEILIECTB COOTBETCTBYIOIMMH SKCIIEPUMEHTAMHU U 3aMHUCIMU
YpPAaBHEHUI XMMHYECKUX PEAKIIUN;
5) c(hOpMUPOBAHHOCTb yMEHUI yCTaHaBIMBaTh | Xapakrepusonarthb | [IpakTuueckas
IIPUHAJUIE)KHOCTD H3Y4YEHHBIX HEOPraHUYECKUX U | CBOWCTBa pabota Ne5
OpPraHWYECKUX BELIECTB K ONPEIECIECHHBIM KJIacCaM U IPYINaM | BEIECTB
COCAMHEHHH, XapaKTepU30BaTh HMX COCTaB W BaXKHEUIIUE
CBOMCTBA;  ONpENeNsATh  BUABl  XMMHYECKUX  CBS3eH
(xoBaJIeHTHasi, MOHHAsA, METaJNIN4YecKasi, BOJOPOAHAsI), THUIIBI
KPUCTAINIMYECKUX PELIETOK BEILIECTB; KJIacCU(PUIIMPOBATH
XMMHYECKHUE PEAKIUH;
6) BlaJeHHE OCHOBHBIMH METOJaMH HAay4YHOro TMO3HaHus | Bnanets [IpakTuueckas
BEIIECTB M XUMHUYECKUX SIBIICHUHU (HAOJIIOJICHUE, U3MEPEHUE, | METOaMHU pabota Ne6
AKCIIEPUMEHT, MOJICJTUPOBAHUE); Hay4HOTO
MIO3HAHUS
BEILIECTB
7) chopMHpPOBAaHHOCT, YMEHHH TPOBOAWUTH pacdeThl 10 | Mcmonbp3oBaTh [IpakTrueckas
XUMHYECKUM (popMyJiaM U YpaBHEHUSM XUMHUYECKUX PEAKIMH | XUMUYECKUE pabota Ne7
C HCIOJIb30BAaHUEM (PU3NYECKUX BEIMYUH, XapaKTePU3YIOUINX | 3HAHUS
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, o0BeMa
(HOpMalibHbIE  YCIIOBMSI) Ta30B, KOJMYECTBA BEIECTBA;
HCII0JIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JJIs1 IPUHSITHS
perieHnii B KOHKPETHBIX KU3HEHHBIX CUTYAIHsIX, CBSI3aHHBIX
C BEUIECTBAMHU U UX PUMEHEHHUEM;
8) chopMUPOBAHHOCTh YMEHUM IUIAHUPOBATh U BBIMIOJIHATH | YMETh [IpakTrueckas
XUMUYECKUM HKCIEPUMEHT (MpPEBpALEHUsT OPraHUYECKUX | BBINOIHATH pabota Ne§
BEUIECTB MPU HAarpeBaHMM, IMOJIyYEHHUE STHIIEHA U WU3YUYCHHE | XUMUYECKUE
€ro CBOMCTB, KAuUECTBEHHbIE pEAKUMH Ha aJIbAETUJIbI, | SKCIEPUMEHTHI
Kpaxmajl, YKCYCHYIO KHUCIOTY; JAeHarypauus O€elKOB IpH
HarpeBaHuM, [BETHBIE PEaKIMKU OEJIKOB; MPOBOJUTH PEAKIUH
MOHHOIO OOMEHa, OMNpEeNeNiATh Cpely BOIHBIX pPacTBOPOB,
KaueCTBEHHBIC PEaKIUu Ha Cynb(dar-, KapOoHAT- U XJIOPHI-
aHMOHBI, Ha KaTHMOH aMMOHUS; pellaTh SKCIEPHUMEHTaJIbHbIE
3agau 1o TeMam "Meramael" u "Hemeramnwel") B
COOTBETCTBUM C IIpaBWJIaMU TEXHHKU OE€30MacHOCTH TIpU
oOpallleHuu C BEIIeCTBAMU U J1a00paTOPHBIM 000PYIOBAHHEM;
MPEJICTaBIATh PE3YyJIbTaThl XMUMHUYECKOTO OHKCIIEPUMEHTa B
dopme 3amucH ypaBHEHHH COOTBETCTBYIOIIMX pEaKUUN U
(GbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YyJIbTaTOB;
9) chopMUpOBAaHHOCTH YMEHHUS aHAM3HPOBATh XHUMHUECKYIO | JlaTh ananu3 | [IpakTuueckas
MH(OpPMALIKIO, MOTYYaeMYI0 U3 Pa3HbIX HCTOUHUKOB (CPEICTB | XUMUYECKOM pabora Nel




MaccoBoi nHpopManuu, ceTb IHTEpHET U Apyrue); uHpopManuu

10) cdhopmupoBaHHOCTH yMEHHMH coOmomaTh mpaBuia | CoOmroaaTh [IpakTuueckas
JKOJIOTHYECKH IIeNIECOO00pa3HOr0 TMOBEACHUS B OBITY | | IpaBmia pabota No5
TPYAOBOM [JEATEIBHOCTM B LEJIAX COXPAHEHUS CBOEro | MOBEICHUS

3I0pPOBbSl M OKPYJKAIOWIEH IPUPOAHOW CpEIbl; Y4YUTHIBATH

OIAaCHOCTb BO3JCUCTBUSL ~ Ha  JKUBBIE OpraHu3Mbl

ONpE/ICIICHHBIX BEIIECTB, IIOHMMAas CMBICI IIOKa3aTels

peJesIbHON JONYCTUMON KOHLEHTPALHH;

11) ans oOydarommxcsi ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMH | YKpPEIHUTb [IpakTueckas
3J10pOBbsI: CPOPMUPOBAHHOCTh YMEHUS IPUMEHSATh 3HaHUSA 00 | 3HAHUsA pabota Neb
OCHOBHBIX JIOCTYIHBIX METOJAaX IIO3HAHMWS BEIIECTB U | BEILECTBAX

XMUMUYECKUX SIBJIICHUI;

12) mna  cnenbix W cnaboBumAmmx — oOywaromumxcs: | [IpumeHnuTs [IpakTueckas
C()OPMHUPOBAHHOCT ~ YMEHMsI  HCHOJIb30BaTh  pelibe(HO | 3HAHUSA pabota Ne7
TOUeuHyr0 cucteMy oOo3HaueHuit JI. Bpaitna s 3amucu | cucreme

XUMUYECKUX (HOPMYII. 0003HaYCHHI
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