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1.ITIOSACHUTEJIBHAS 3AIINCKA

1.1 MecTo 00111€00pa30BaTe/ILHOIO NMPeAMeTa B CTPYKTYpPe OCHOBHOM NpodeccnoHaibHOi
00pa3oBaTeJILHOMNIPOrpaMMbl

Oo6meobpazoBatenbublii  mpenmer OOIL12  Xumus sBisiercs  00s3aTeNbHON  9acCThIO
0011e00pa3oBaTeIbHOT0 IMKIAa 00pa3oBaTeNbHOM mporpaMmbl B cootrBeTcTBUH ¢ PI'OC 1o
CHEIHATbHOCTH.

[Tporpamma o xumuu pazpaboTaHa Ha OCHOBE TPEOOBaHUM K pe3yJIbTaTaM OCBOCHHUS OCHOBHOM
o0pasoBaTebHON IPOrpaMMbl CpeIHEro ooOmiero oopasoBanus, npeactaBieHHbx B DI'OC COO, ¢
yuetoMm Konnenuuu npenogaBanus yueOHoro npeamera "Xumus" B 00pa3oBaTeNbHBIX OpraHU3aLUsIX
Poccuiickoit @eneparun, peanus3ylOUIMX OCHOBHBIE 00pa3oBaTeIbHBIC MPOrPAaMMbI, U OCHOBHBIX
MOJIOKEeHUH (hefiepanbHOi paboueit mporpaMMbl BOCITUTAHHSL.

XUMUS KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAET 0COOYIO POJIb B CO3JaHUH HOBOM 0a3bl
MaTepUaIbHOU KyJIbTYpPbl, BHOCUT CBOM BKJIaJ B (JOPMUPOBAHUE PALIMOHATBHOTO HAYYHOTO MBIIIIJICHHSI,
B CO3/IaHME [EJIOCTHOTO MPEAICTaBICHHS 00 OKPY>KAIOLIEM MUPE KaK O €IUHCTBE MPUPOIBI U YEIOBEKa,
KoTopoe (popMHUpyeTCsi B XUMUHM Ha OCHOBE TOHMMAaHUs BEIIECTBEHHOT'O COCTAaBa OKPYKAIOIIET0 MUPAa,
OCO3HAHHUS B3aMMOCBSI3U MEX]y CTPOCHHMEM BEIECTB, MX CBONCTBAMH U BO3MOXKHBIMH O0JIAaCTIMU
MIPUMEHEHUS.

CoBpemMeHHast XMMHS KaK HayKa cO3uJaTesibHas, HayKa BBICOKUX TEXHOJIOTUMI HalpaBjcHa Ha
pelieHre riao0anbHbIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUS YEJIOBEUECTBA - ChIPHEBOI, SHEPreTUUECKOH,
MUIIEBON, AKOJIOTMYECKON O€30MacHOCTH M OXpaHbl 3/10pOBbs. T€CHO B3aUMOAEWUCTBYS C APYTUMHU
€CTECTBEHHBIMU HayKaMH, XUMHS CTajla HEOThEMJIEMOI YacThi0 MUPOBOW KYJIbTYPbl, HEOOXOAMMBIM
YCIIOBUEM YCIEIIHOTO TPYAa U )KU3HU KaXI0TO YJeHa 001IecTBa.

1.2 Ilesnn, 3a1a4u M IJIAHUPYEMbI€ Pe3yJIbTATHI OCBOEHHSI 001I€00Pa30BaTEIbHOTO PeIMeTa

1.2.1 Ilesn 061me00pa3oBaTeILHOIO NMpeAMETA

L4 (I)OpMI/IpOBaHI/Ie CHCTEMBI XUMHYECKHUX 3HAHMH KaK BaKHEHIIIEH COCTABIAIONICH €CTECTBEHHO-
HayLIHOI\/JI KapTUHBI MHUpa, B OCHOBE KOTOpOfI JIC)KAT KIIIOYCBBIC ITOHATHA, q)YHjlaMeHTaHI)HI)IC 3aKOHbI U
TCOpHUN XUMHUH, OCBOCHHUC A3blKa HAYKH, YCBOCHUC U IIOHUMAHUC CYIIHOCTU HOCTYIIHBIX O606H.[€HI/II\/'I
MHPOBO33PCHYCCKOT'O XapaKTepa, O3HAKOMIICHUC C HCTOpHCfI UX pa3BUTHA U CTAHOBJICHUAA,

L4 (I)OpMI/IpOBaHI/Ie U Pa3BUTHUC Hpe,I[CTaBJ'IeHI/II\/'I O HAYYHBIX MCETOJAX IIO3HAHHWA BCHICCTB U
XHUMHUYCCKUX peaKuHﬁ, HeO6XOI[I/IMBIX JJIsA HpI/IO6peTeHI/I${ YMeHI/Iﬁ OpPHUCHTHUPOBATHCA B MUPC BCUICCTB
1 XUMHUYCCKUX SIBJICHI/Iﬁ, HMEIOIUX MCCTO B ITPpUPOJC, B HpaKTI/I‘leCKOﬁ U TIOBCEIHEBHOM KH3HH,

® DAa3BUTHUC yMeHI/Iﬁ U CIoco00B ACATCIIBHOCTH, CBA3aHHBIX C Ha6J'IIO,Z[CHI/IeM U O0BSICHCHHEM

XUMHYCCKOI'O OKCIICPUMCHTA, COGJIIO,Z[@HI/ICM paBuJI 0e30ImacHoro 06paH_[CHI/I}I C BCIICCTBAMU.

CopepxarenbHas XapakTepUCTHKA LEJIEN U 33/1a4 U3y4YEHHUs [IpeIMeTa B IPOrpaMMe 10 XUMHUH
YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMH B CUCTEME CPEHEr0 00IIero
oOpazoBanus. CeromHss B TMPENOJAaBaHUM XUMHH B OOJIBIICH CTETICHH OTAAETCS MPEANOYTCHHE
MPaKTUYECKOH KOMIIOHEHTE COJIep:KaHHs 0O0y4deHMsI, OPMEHTHPOBAHHOMN Ha MOATOTOBKY BBITYCKHUKA
o0mieo0pa3oBaTeIbHOW OpraHu3alvM, BIAJEIOLIEr0 HE HAO0OpPOM 3HaHUM, a (QYHKIMOHAIbHOU
IrpaMOTHOCTBIO, TO €CTh cnocodamMu U YMCHUAMHU AKTUBHOT'O IMOJIYUCHHA 3HAaHUU U IMPUMCHCHUA HUX B
peaIbHOM JKU3HM JUIsl pELICHUS TPAaKTHUECKUX 3a7ad.

B oaToli cBs3M mpu m3ydeHuH npeaMera "XuMus' TOMUHUPYIOIIEE 3HAYCHUE MPUOOpETaroT
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TaKue 1IN U 3a/1a4U, KaK:

e ayianraiusl o0ydJaromuxcs K YCIOBHUSIM TUHAMHYHO Pa3BHBAIOIIETOCS MHpa, (popMUpoBaHUE
UHTEJJIEKTyallbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K C€amMo0Opa3oOBaHUIO, COTPYAHHYECTBY,
CaMOCTOATEJIbHOMY HPHUHSATUIO TIPAaMOTHBIX PEIIEHHH B KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX,
CBSI3aHHBIX C BEILIECTBAMH U MX IPUMEHEHHEM;

¢ hopMUpOBaHHE Y O0YYAIOMINXCS KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHITUH), HMEIOIINX
YHHUBEpPCaIbHOE 3HAUEHUE JJISl PA3IMYHBIX BUJOB JEATEILHOCTHU: PEIIeHUs po0ieM, OUCKa, aHaTu3a
u 0o0paboTtku wuH(poOpManuu, HEOOXOAMMBIX i TPUOOPETEHUS ONbITAa JEATEIbHOCTH, KOTOpas
3aHMMAET BAKHOE MECTO B IIO3HAHUM XHMHHU, a TaKXKE I OLEHKU C IO3ULMI 3KOJIOTMYecKOu
0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XMMHYECKHX IPOLECCOB HA OPraHU3M 4YellOBeKa U
IIPUPOJHYIO CPENLY;

® pa3BUTHE IIO3HABATEJIBHBIX HHTEPECOB, HHTEIIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEU
00yYaromuxcs: CHOCOOHOCTH CaMOCTOATENBHO MPHOOPETATh HOBBIE 3HAHUS 110 XUMUHU B COOTBETCTBUHU
C >KM3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIH30BaTh COBPEMEHHBIE MH(POPMALMOHHBIC TEXHOJIOTUHU IS
MOMCKA U aHAIM3a y4eOHOH U HAYYHO-TIONYJISIPHON HH(POPMALIUN XUMUYECKOTO COJICPIKAHMS;

e hopMUpOBaHHE M PA3BUTUE Yy OOYYAIOIIMXCS ACCOIMATUBHOIO M JIOTMYECKOTO MBIILICHUS,
HaOJII0AaTeIbHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOEHHO HEOOXOMMBI, B YaCTHOCTH, TIPU
IJIAaHUPOBAHUM U IIPOBEIEHUU XUMUYECKOTO SKCIIEPUMEHTA;

® BOCIIUTAHUE y 00y4JaONMXCs YOS)KICHHOCTH B TYMAaHHCTUYECKON HAIPaBICHHOCTH XUMUH, €€
BaXHOH POJIM B PELICHUU TII00ATBHBIX MPOOJIEM PAIIMOHAIFHOTO MPHPOIOTIOIE30BAHMS, TIOTOTHEHUS
SHEPreTUUECKUX PECYpCOB M COXpPAHEHHUS MPUPOJHOTO PaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTU
Oepe’KHOTO OTHOIICHHUS K IPUPOE M CBOEMY 3/10POBBIO, a TAKKE IPUOOPETEHHS OIBITA NCTIOIH30BAHUS
MOJIYYEHHBIX 3HAHUI J1J1 TPUHATUS TPAMOTHBIX PELICHUM B CUTyalUsX, CBA3aHHBIX C XUMUYECKUMU
SIBJICHUSIMU.

1.2.2. Ilnanupyemble pe3yabTAThl 0CBOEHHS MPOTPaMMBbI 10 UCTOPHHU B cO0TBeTcTBHU ¢ PI'OC

u Ha ocHoBe PI'OC COO

Oco60e 3Hauenne OO61e00pa30BaTENbHBINA IpeAMeT XUMHS UMEET IpU (GOPMHUPOBAHUN OOIINX
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®OI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3ybTaTaM OCBOCHHS OOYYaIOUTUMHUCS MPOTPAMM
cpenHero obmero oOpa3zoBaHUs (JIMYHOCTHBIM, METallpeIMETHBIM M TpeaMeTHbIM). HayuHo-
METOJIMYECKOM OCHOBOM AJisi pa3paOOTKHU IUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETrO
0011ero 00pa3oBaHuUs SBIISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/I.

B cooTBeTCTBHM C CUCTEMHO-EATEILHOCTHBIM ITOAX0/I0M B CTPYKTYpE TUYHOCTHBIX PE3yJIbTAaTOB
ocBoeHUs mpeamera "XuMusa' Ha ypoBHE CpeaHEro oOmiero oOpa3oBaHUS BBIACICHBI CICAYIOIINE
COCTaBJISIIOLIHE!

OCO3HAaHHE OOYYAIOUTUMUCS POCCUUCKON TpakJAaHCKON WICHTHYHOCTH - TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEJICICHHUIO;

HAJIMYUE MOTUBALIMU K 00yYEHUIO;

[[EJICHAIIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKJECHUN JHMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEW ¥ MCTOPUYECKUX TPAJUINK 0a30BOM HAYKH XHMUHU;

FOTOBHOCTb M CIHOCOOHOCTh OOY4YaroIIMXCS PYKOBOJCTBOBATHCSA B CBOEH JESATENbHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, TIPUCYIIUMU IIEIOCTHON CUCTEME XMMHYECKOT0 00pa30BaHuUS;

HaJIM4YUE MPABOCO3HAHMS HKOJIOTMUECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTH LIENIU U CTPOUTH
KU3HCHHBIC TUTAHEI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS Mpeamera "Xumus' IOCTUraloTCsA B €AUHCTBE yUeOHOU H
BOCIHUTATEIHHOMN I€ATEIbHOCTH B COOTBETCTBUH C T'YMaHUCTUYECKHUMHU, COLMOKYIBTYPHBIMH, TyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMU M HJAIAMUA POCCHUHCKOTO TPAXKIAHCKOTO OOINECTBA, NMPUHSATHIMH B
olmiecTBe HOpMaMd M TpaBUJIAMH IOBEACHHS, CIHOCOOCTBYIOIIMMHU THPOIECCaM CaMOIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JINYHOCTH 00YUYaAIOITHXCA.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeameTa "Xumus" oTpaxkaioT cOPMUPOBAHHOCTH OIBITA
MMO3HABATEIFHON U MPAKTUICCKOM ICITETLHOCTH O0YUAFOIIMXCS 10 PEATU3aAlHH IIPUHSATHIX B 00IIECTBE
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxk1aHCKOTrO BOCIIUTAHUSA:

OCO3HaHHUS 00YUaAIOLUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K 3aKOHY
Y TIPABOIIOPSIIKY;

MPEJICTABICHUS O COI[UAIbLHBIX HOPMaX U MPaBHIIAX MEXINYHOCTHBIX OTHOIICHHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOW NEATETLHOCTH TPH CO3JaHUH Y4YEOHBIX IPOEKTOB,
pelIeHnr yueOHbBIX U MO3HABATENIbHBIX 33124, BHITOJTHEHUH XUMUYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JTOTHKY W apTyMEHTBI APYTUX TPH
aHallM3e pa3IMYHbIX BUJOB YUEOHOU NeSTEIbHOCTH;

2) NaTpUOTHUYECKOTI0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUECKOMY U HAyYHOMY HACIIEHI0 OT€YECTBEHHON XUMUU;

YBaXXEHHUS K TMPOIECCY TBOPUECTBA B 00JIACTU TEOPUHM U MPAKTUUYECKOTO MPUMEHEHUS XHUMUH,
OCO3HAHHUS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh Pe3yJbTaT ATUTENbHBIX HAOMIOACHHUMA, KPOMOTIUBBIX
IKCIIEPUMEHTAILHBIX TIOMCKOB, TIOCTOSIHHOTO TPY/a YYCHBIX U TIPAKTHKOB;

MHTEpeca M MO3HABATEIbHBIX MOTHUBOB B MOJTYYSHHH U TIOCIEAYIONIEM aHaIn3e MHPOPMAIUH O
MEePEAOBBIX JTOCTUKEHUAX COBPEMEHHON OTEYECTBEHHON XUMHUH;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUSI:

HPaBCTBEHHOT'O CO3HAHUS, THUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIIGHHWBATh CUTYyalluH, CBS3aHHBIE C XMUMHUYECKUMHU SIBICHUSMH, U TPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTH OI[EHUBATH CBOE MOBEICHUE M TIOCTYIKH CBOMX TOBAPHILIEH C MO3UIINI HPABCTBEHHBIX
Y TIPAaBOBBIX HOPM M OCO3HAHME TOCIEACTBUI ITHX MOCTYIIKOB;

4) popmupoBaHUS KyJIbTYpPhI 30POBbSI:

MOHUMAaHUs IIEHHOCTeW 3J0pOBOr0 MW Oe3omacHOTO oOpasza JKU3HU, HEO0OXOAUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

cOOJTI0IeHMSI TIPABIIT 0€301TaCHOT0 OOPAIEHHUS C BEIIECTBAMH B OBITY, TOBCEAHEBHOM )KU3HU U B
TPYJIOBOH JESITEIILHOCTH;

MOHUMAaHUS [IEHHOCTH TPaBUJ WHIUBUIYATHPHOTO M KOJJIEKTHBHOTO OE€30TacHOTO MOBEJACHUS B
CUTYAIIUsX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUI W HENPHUATHS BPEIHBIX MPUBBIYCK (YyMOTPEOJICHHUsI aJIKOTOJIS,

HapKOTHUKOB, KYpEHMUS);
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5) TpyZIOBOTO BOCITUTAHUS:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIEeIOBATEIbCKOW  JIeATENBbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JCATEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE y4acTUE B PELICHUH NIPAKTUYECKUX 3a]1a4 COLIMAIbHOM HaIlpaBIEHHOCTH
(B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY M3yUeHHIO Mpodeccuil pa3auyHOro poja, B TOM YHUCIE Ha OCHOBE
IIPUMEHEHHUS TPEIMETHBIX 3HaHUH 110 XUMMUH;

YBa)XXEHUSI K TPYly, JIOJSM Tpyla U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BbIOOPY HMHIMBHUAYaJbHON TpPAaeKTOpHM oOpa3oBaHusi, Oynyuiei
npodeccud M peanu3alid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, UHTEPECOB U MOTpeOHOCTEN 00I1eCTBa;

6) SKOJIOTHYECKOTO BOCITUTAHUS:

9KOJIOTUYECKH 11e71eCO00Pa3HOro OTHOUIEHHUS K IPUPO/IE, KaK MICTOUHUKY CYLIECTBOBAHUS KU3HU
Ha 3emiie;

IOHUMaHMsl TJ00aJBbHOIO XapakTepa SKOJIOTMYECKMX Mpo0jeM, BIMSHUA SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHMsI HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTHXKEHMM XUMHM JAJs PELICHHs BOIIPOCOB
PaLMOHAIBLHOTO IPUPOAOIOIb30BAHNUS;

AKTUBHOTO HENPUATUS NEHUCTBUU, IPUHOCIIIMX BpEJ OKPY’KAIOIIEH NMPUPOIHON Cpene, YMEHUS
IIPOrHO3UPOBATh HEOJIArONPHUATHBIE HKOJOTHUECKUE IOCIEACTBUS NPEANPUHUMAECMbIX JEHCTBUHA U
[IPEeOTBPALLATD UX;

HaJIM4YUS  Pa3BUTOTO DKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYpBl, OIBITA
JESITEIbHOCTH 9KOJIOTMYECKON HalpaBJIE€HHOCTH, YMEHUS PYKOBOACTBOBATHCS UMU B [TI03HABATEIILHOM,
KOMMYHHUKAaTUBHOM M COLIMAJbHOM HPAKTUKE, CIIOCOOHOCTM M YMEHHS AKTUBHO IPOTHUBOCTOSATH
uaeosoruu xemohoounu;

7) IEHHOCTH Hay4YHOT'O MO3HAHU:

c(opMHUPOBaHHOE MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOILECTBEHHOM MPaKTHUKH;

MOHMMAaHHUA CIEIU(PUKU XUMHUH KaK HayKH, OCO3HAHHUS €€ pOoJId B (POPMHUPOBAHUU PAILIIOHATBHOTO
HAYYHOT'O MBILUIEHUS, CO3/JaHUU LIEIOCTHOTO MpeACTaBIeHUsI 00 OKPYKAIOIIEM MHUpE Kak O €MHCTBE
MIPUPOBI U YEJIOBEKA, B MMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEN U pEIIEHUH MPOoOJIeM COXpaHEHUS
IIPUPOJHOTO PaBHOBECUS;

yOEeXKIEHHOCTH B 0CO000M 3HAYUMOCTH XUMHUHM JJIi COBPEMEHHOM LMBMUIM3aLMU: B €€
I'YMaHHCTHYECKOI HalpaBJIEHHOCTH ¥ BaXKHOM pOJIM B CO31aHUHU HOBOI 6a3bl MaTepHabHON KyJIbTYpHI,
pelieHny T00anbHbIX MPOOJIEM YCTOMUNBOIO pa3BUTHSI YEJIOBEUYECTBA - ChHIPbEBOM, SHEPreTUUECKOM,
MUIIEBOM U 9KOJIOTHYECKOI 6€301MacHOCTH, B pa3BUTHH MEIUIIMHBI, 00ECIIEYeHUH YCIOBUH YCIIETHOTO
TpYJa 1 3KOJOTHYECKH KOM(OPTHOM KHU3HH KaXKJI0TO YJieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW IPaMOTHOCTH: TIOHUMaHUS CYIIHOCTH METOJIOB TIO3HAHMSI, HCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCITI0JIb30BATh MOJy4YaeMble 3HAHUS JJIsl aHAJIN3a U OObSICHEHUS
SBJICHUM OKPYXArOIero MUpa M MPOUCXOJAIIMX B HEM U3MEHEHUH, yMEHUS JejaTb 00OOCHOBAaHHBIE
3aKJIIOUYEHHUS HAa OCHOBE HayuYHBIX ()aKTOB M MMEIOLIUXCS JaHHBIX C IENbIO MOIYYEHUs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIIONIb30BaTh XMMUYECKUE 3HAHHS JUIs pelIeHus MmpolieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BaTENIbCKON AeSITENbHOCTH;

TOTOBHOCTH U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO, K aKTUBHOMY
MOJIyYE€HHUIO HOBBIX 3HAaHUH MO XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM Tpy/a B Pa3InUHbIX chepax NpodhecCHOHATBLHON 1A TeIbHOCTH.

MetanpeameTHble pe3yiabTaThl OCBOEHHS ydyeOHOro mpeamera "Xumus" Ha ypOBHE CpPEIHETO
o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HayuMble i1 (OPMHUPOBAHHS MHUPOBO33PEHUS OOydarOUMXCAd  MEXKIUCHUIUITMHAPHBIE
(MexrnpeaMeTHbIE) OOLIeHAayuHbIe TOHATHUS, OTPaKAIOIIME IEIOCTHOCTh HAYYHOM KapTHHBI MUpPa U
crenu(puKy METOJOB IO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BeEIeCTBO,

SHEprus, SBJICHHUE, TPOIECC, CUCTEMA, HAyYHbIN (aKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH,
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TEOopHsl, UCCIIeJ0BaHKE, HAOIIOIEHUE, U3MEPEHNUE, SKCIIEPUMEHT U IpYTHe);

YHHUBEpCaJlbHbIe y4eOHbIC NeicTBUs (ITO3HABAaTEIbHbIE, KOMMYHHKATHBHBIC, PEryJISATUBHBIE),
obecneunBaromme (GopMUpoBaHue (YHKIMOHATBHON I'PAaMOTHOCTH M COLMAIBbHOM KOMIIETEHLIUU
o0yJaromuxcs;

CIOCOOHOCTh o0yyaromuxcs UCIOJIb30BATh OCBOCHHbIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAIbHbIE yueOHbIE IEHCTBHS B MMO3HABATEIBHON U COIMATIBHOMN
IIPAKTHKE.

MeramnpenMeTHble  pe3yJibTaThl  OTPAXKAIOT  OBJIAJCHHWE  YHUBEPCAIBHBIMH  YYEOHBIMHU
[103HABATEIbHBIMHY, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMU.

OgnajieHre yHUBEPCATbHBIMH YU€OHBIMH [TO3HABATEIBHBIMH JICHCTBUSMU:

1) 6Ga3oBbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBATh M AKTyalM3UpOBaTh MpoOieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OIPEAEIATh LIENU AESATEIbHOCTH, 3aaBasi IapaMeTpbl U KPUTEPUN UX TOCTUIKEHUS, COOTHOCUTh
Pe3yJIbTaThl AEATEIBHOCTH € TIOCTABICHHBIMU LIESIMHU;

MCII0JIb30BAaTh IPU OCBOCHUH 3HAHUH [TPUEMBI JIOTUYECKOTO MBIIIJIEHUS - BBIIEIATH XapaKTepHBIE
IIPU3HAKY MTOHATUHN U yCTAHABJIMBATh UX B3aUMOCBA3b, UCIOJIb30BATh COOTBETCTBYIOLIUE MOHITUS IS
00BSICHEHUS OT/EIbHBIX (PaKTOB U SIBICHUI;

BbIOMpATh OCHOBAHMS U KPUTEPUHU JUIs KJIACCU(UKALIMY BEUIECTB U XMMUUECKUX PEaKIIMA;

yCTaHaBJIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE pacCyXJIeHus (MHIAYKTUBHbIE, JE€IyKTUBHBIE, [0 aHAJIOTUHU), BBIABIATH
3aKOHOMEPHOCTH U IPOTHBOPEUYUS] B PACCMATPUBAEMBIX SIBJICHMAX, (OPMYIMPOBATH BBIBOABI U
3aKJIFOUEHNUS;

IPUMEHSATH B IIPOLIECCE TO3HAHMSI, UCTIONIb3YeMble B XUMUH CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
peoOpa3oBhIBAaTh MOJICNBHBIC MPEICTABICHHUS - XUMHUYECKUH 3HAK (CHMBOJ) DJIEMEHTA, XUMHUECKas
¢dopmyna, ypaBHEHME XUMMUYECKOW pEaKIMU - IpPU PELIeHUH Y4eOHBbIX IO3HABATENIbHBIX U
MIPaKTUYECKUX 3aJa4, IPHUMEHATh Ha3BaHHbIE MOJEJIbHbIE MPEACTABIEHUS JJIs BbISBICHUS
XapaKTepHBIX MPU3HAKOB N3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKLIUH.

2) 6a30BbIE UCCIIEIOBATEIbCKUE ACHUCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O TIO3HAHUS BELIECTB U XUMHUECKUX PEAKIIN;

(bopMyIIMpOBaTh LENH U 337a4d UCCIEA0BAHUS, UCIIOJIb30BaTh IIOCTABICHHBIE U CAMOCTOSTEIILHO
c(OopMyIMpPOBaHHBIE BONPOCHI B KayeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI Ul (POPMHUPOBaHUS
TUIOTE3bI 110 IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMbBIX CY)KJICHUN;

BJAJETh HABBIKAMU CAMOCTOSITEJIBHOTO IUJIAHUPOBAHUS M TPOBEJIEHHS  yUYEHHUUECKUX
SKCIIEPUMEHTOB, COBEPILEHCTBOBaTh YMEHMsS HaONI0/JaTh 3a XOJIOM IIpoIlecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro  pe3yibTaT, (OpPMYIUPOBaTh OOOOIIEHUS M  BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIEI0BAHUS, COCTABIATH 00OOCHOBAHHBIN OTUET O MPOJIETaHHOM padoTe;

nproOpeTaTh OMBIT YYEHHYECKOH HcCIe10BaTenbCKOW U MPOEKTHON JesITeNbHOCTH, MPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITE€IbHOMY IOMCKY METOJIOB pPEIIeHMs MPaKTUYECKHX 3ajad,
MIPUMEHEHHIO Pa3JIMYHbBIX METOJOB ITO3HAHNUS.

3) paborta ¢ uHbOpMaITHEH:

OPUEHTHPOBATHCSI B PA3IMYHBIX MCTOUYHUKAX HH(OpManuu (HaydHO-TIOMYJIApHAs JIMTepaTypa
XUMHUYECKOTO COJEepXaHus, CIpaBOoYHble TmocoOus, pecypcbl UHTepHeTa), aHaIM3UPOBATH
MH(OPMAIIHIO PA3TUYHBIX BUJOB U (POPM MpeacTaBIeHUs, KPUTHUECKH OIICHUBATh €€ IOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTD;

(opMyIMpOBATH 3aIPOCHI U MPUMEHSTH PA3IUYHBIE METO/IbI ITPU MOUCKE U 0TOOpe HH(pOpMAIIHH,
He0OXO0IUMOM ISl BHITOJTHEHUS YUEOHBIX 3a/1a4 ONPEICIICHHOT O THIIA;

npuoOpeTaTh OIBIT HCMOJb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHMANbHYIO (opMy TpeAcTaBieHuss HHGOpMAIUH (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KaYeCTBE CPEACTBA MpU paboTe ¢ XUMHUYECKOW HMH(pOpMaIMe:
MPUMEHITh MeXNpeaMeTHble ((pu3nyeckrue MW MaTeMaTU4YecKue) 3HaKu M CHMBOJIBL, (OpPMYIIBI,

ab0peBuaTypbl, HOMEHKIIATYPY;
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HCIIOJIb30BaTh U MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OgnageHne yHUBEpCaTbHBIMH KOMMYHUKATUBHBIMU JICHCTBUAMMU:

3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOM TeMbl B XOJ€ Juaiora W/WiM JUCKYCCHH,
BBICKa3bIBaTh UeH, (POPMYIHPOBATH CBOM MPEAIOKEHHSI OTHOCUTEIHHO BBITIOIHEHUS MPEIOKEHHON
3a/1a4u;

BBICTYNIaTh C NPE3CHTAIMEeld pe3yJbTaTOB II03HABATEIFHOW JEATENbHOCTH, IOJyUYEeHHBIX
CaMOCTOSITENIbHO MM COBMECTHO CO CBEPCTHMKAMH IPH BBIMOJHEHHHM XUMHUYECKOTO HKCIIEPUMEHTA,
MPAaKTUYECKOH pabOThl MO MCCIEIOBAHUIO CBOMCTB HM3yYaeMbIX BEILECTB, PEaTM3alUU Y4eOHOTO
npoekra u (GOpMYyJIMPOBATh BBIBOJABI 10 pe3yJbTaTaM IPOBEIEHHBIX MCCIEAOBaHUN MyTeM
COTJIACOBAHUS TMO3UIUH B X07e 00CYKACHUS U 0OMEHA MHEHUSIMH.

OBnazeHre yHUBEPCAIbHBIMU PErYISTUBHBIMU JEHCTBUSMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M  OCYLIECTBIISITH CBOIO IIO3HABATEIBHYIO JESTEIBbHOCTb,
ompezensis €€ Ield M 3aJadyd, KOHTPOJUPOBAaTh U MO Mepe HeOOXOIMMOCTH KOPPEKTUPOBATH
Ipe/UlaraeéMblii  aITOPUTM JICHCTBHIA TpPU BBINOJHEHWH YYEOHBIX W HMCCIIEOBATEIbCKUX 3aj1ad,
BBIOMpaTh Hanbosee 3PPEKTHUBHBIA CIIOCOO0 MX PEIICHHUS C y4eTOM IOJIYYCHHS HOBBIX 3HAHHHU O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH AESITEIbHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOIIEHKH.

[IpenMeTHbIC pe3yabTaThl OCBOCHUS MPOTPAMMBI CPEAHEro 00IIero oopa3oBaHus MO XUMUU Ha
0a30BOM YpOBHE OPHEHTHPOBAHBI Ha OOECIEYCHHWE NPEUMYIIECTBEHHO O00Ieo0pa3oBaTebHON U
OOIIEKYIbTYpHON MOATOTOBKM oOywatomuxcsa. OHHM BKJIIOYAIOT creuuduyueckue ains ydeOHOro
npenMera "Xumus" Hay4dHbIE 3HaHUSA, YMEHUS U CIIOCOOBI JEHCTBUI IO OCBOEHUIO, HHTEPIIPETALIMU U
peoOpa30BaHUIO 3HAHUN, BUABI IEATEIHHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U TPUMEHEHUIO 3HAHUN
B Pa3JMYHBIX YYEOHBIX U peasbHBIX KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX ¢ XUMHEH. B mporpamme mo
XUMHH MIPEJAMETHBIE PE3YJIbTaThl IPEACTABICHBI MO F0JIaM U3y4EHUS.

K xoniy oOyueHus mnpeaMeTHble pe3ysbTaThl OcBOeHUs Kypca "OpraHuueckas Xumus'"
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUA O XHWMHYECKOW COCTaBIIAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMUHU B IO3HAHUU SBIICHUI IPUPO/IBI, B POPMUPOBAHUU MBIIIJICHHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIIMOHAIBLHOW TPaMOTHOCTH, HEOOXOAUMOW /ISl PEeIICHHUs MPAKTUYECKUX 3a7ad U
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON Cpeie;

BJIa/ICHHE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpask BKIIIOYAET:

OCHOBOIIOJIATAIOIIME TMOHATUS (XUMHUECKUI SJIEMEHT, aToOM, 3JIEKTPOHHas 00O0J0YKa aToma,
MOJIEKYJa, BaJlEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, XMMHYECKasi CBA3b, CTPYKTypHas ¢dopmyiia
(pa3BepHyTass U COKpallleHHAas), MOJIb, MOJIApHAs Macca, MOJSPHBIA 00bEM, YITIEPOJIHBIA CKeleT,
GyHKIMOHANMBHAS TPYIIA, paauKald, W30MEpHs, H30MEPbl, TOMOJOTHYECKHUH psd, TOMOJOIH,
YTJIIEBOIOPOABI, KUCIOPOI U a30TCOAEpKAILNE COEANHEHNS], MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COESMHEHMS);

TEOPHH 1 3aKOHBI (TEOpHs CTPOCHUs OpraHnyeckux Beuiects A.M. ByTiepoBa, 3aKOH cOXpaHEHUs
MacChl BEIIECTB);

3aKOHOMEPHOCTH, CUMBOJIMYECKHH A3BIK XHUMUH;

MHUPOBO33PEHYECKHE 3HAHHSA, JIS)KANINEe B OCHOBE TMOHHUMAHUS NMPUYNHHOCTH U CHCTEMHOCTH
XMMUYECKHX SIBJICHUH, (DaKTOJOTHUECKUE CBEIEHUS O CBOWCTBAX, COCTaBe, MOJTYYEHUH U OE3011aCHOM
WCTIOJIh30BaHNH BKHEHIIINX OPTAaHUYECKUX BEIIECTB B OBITY U MMPAKTHYECKOM I TEITLHOCTH YeTI0BEKa;

c(OPMHPOBAHHOCTh YMEHHMH BBISBIIATH XapaKTE€pHbIE NMPU3HAKU TOHITUH, yCTaHABIMBATh UX
B3aMMOCBS3b, MHCIIOJIb30BATH COOTBETCTBYIOIIME MOHSTHUS MpPH OMHCAHUM COCTaBa, CTPOCHMS U
MpeBpalleHH OPraHNYECKUX COeIMHEHUIA;

c(OpMUPOBAHHOCTh YMEHUH HCIHOJIb30BATh XHUMHUYECKYI0 CHUMBOJIUKY JUISl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTOH, COKpalleHHOH) (OopMys OpPraHMYECKUX BEILECTB U
YpaBHEHHI XUMHYECKMX DPEaKIWi, M3TOTABIMBATh MOJIEIHA MOJIEKYJ OPraHMYECKUX BEIIECTB IS
WUTIOCTPAIIUH X XMMHUYECKOTO M MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHWI YCTaHABIMBATH TPUHAIJICKHOCTh HM3YYCHHBIX OPraHHYECKUX
BEIIECTB 10 UX COCTABY U CTPOCHUIO K ONPEIEICHHOMY KJIAacCy/TpYIIe COeUHEHUH (YIIIeBOIOPOIBI,
KHCIIOPOJI ¥ a30TCO/IeprKAllle COEAMHEHUSI, BHICOKOMOJIEKYJISIPHbIE COEIMHEHNS ), 1aBaTh UM Ha3BaHUS

no cucremarnueckor HoMeHknatype (IUPAC), a Takxke NpuUBOAUTH TpPHUBHUAJIbHBIE Ha3BAHUSA
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OTJENbHBIX OPraHUYECKUX BEUIECTB (ITUIICH, TPOIUJICH, alleTUIIEH, STUJICHTJIUKOJIb, TJIUIEepUH, (heHoI,
dopmanpaeru, ameTanbaerui, MypaBbHHAs KHCIOTa, YKCyCHas KHCJIOTa, OJICMHOBAs KHCIIOTA,
CTeapuHOBas KUCJIOTA, III0K03a, PPyKTO3a, KpaxMall, eJTI003a, [NIULKH);

c(OPMHPOBAHHOCTH YMEHHUS ONPEACIIATH BUIbI XUMHUUECKOM CBSI3U B OPTaHUYECKUX COCIMHEHUSX
(oMHApHBIE U KPAaTHBIC);

c(OPMHPOBAHHOCTh YMEHUS MPUMEHSATH MOJIOKEHUSI TEOPHUH CTPOCHUS OPTaHUYECKUX BEIECTB
A.M. bytnepoBa st 00bSCHEHUsI 3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHUsI MacChl BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOEHUE, (PU3UUECKHE U XMMHUYECKUE
CBOMCTBAa TUIIMYHBIX IPEICTABUTENEH pa3IMUHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, JTaH,
STWIEH, NPONWIEH, aneTtuseH, OyramueH-1,3, mermwnOyranuen-1,3, OeH305, METaHOI, STaHOI,
STHJICHIJIMKONb, TIMLEPUH, (DEHOJ, aneTajbAeru], MypaBbHHAas M YKCyCHas KHCIOTBHI, TJIIOKO3a,
Kpaxmall, [IeJUTI0JI03a, aMUHOYKCYCHAs KUCJIOTA), MITFOCTPUPOBATh TEHETUUECKYIO CBSI3b MEX]Ly HUMU
YPaBHEHHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHH C HCIIOJIb30BAaHHEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HWCTOYHUKHU YIIIEBOJAOPOIHOrO ChIpbs (HE(DTH,
INPUPOJAHBIN Tra3, yroib), CIOCOObI MX NepepabOTKU M MPaKTUYECKOE NPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTh YMEHUUN MPOBOJIUTH BBIYMCICHUS MO XMMHYECKUM YpaBHEHHUSM (MacChl,
0o0beMa, KOJIMYECTBA MCXOTHOTO BEIIECTBA WJIM MPOJIYKTAa PEaKLIWHU IO W3BECTHBIM Macce, 00beMy,
KOJMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM MIPOJYKTOB PEaKIUN);

c(hOpMUPOBAHHOCTh YMEHHMM BJIAJIETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX METOJAX HAYYHOIO
MO3HAHUS, UCTOJIB3YyEMbIX B XMMHH MPU W3YYCHHUU BEIIECTB M XMMHUYECKHUX sIBIICHUN (HaOironeHue,
U3MEpEHUE, IKCHEPUMEHT, MOJEIMPOBAHUE), MCIIOJIb30BaTh CHUCTEMHbBIE XMMHMUYECKHE 3HAHUS IS
MPUHATUSA PEIICHU B KOHKPETHBIX >KM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BELIECTBAMH U HUX
IIPUMEHEHHEM;

c(OpMUPOBAHHOCTh YMEHMI COOJIIOAaTh MpaBWiIa MOJB30BAHUS XMMHUYECKOM mOCyAod u
nabopaTopHBEIM 000pYy/IOBaHHWEM, a TaKXKe MpaBUia OOpPAaIICHHs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKLUSIMH IO BBITOIHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh yYMEHMM IUIAHUPOBATh U  BBIIOJHATH XUMHUYECKUH AKCIEPUMEHT
(mpeBpalieHust OpraHNnYeCKUX BEIIECTB IIPU HArPEBaHUH, MOJTyYE€HUE ITUIICHA U U3YUYEHHUE €r0 CBOWCTB,
KAueCTBEHHbIE PEaKLMU OpPraHUYECKHX BEILECTB, JeHAaTypauus OEIKOB MpPH HArpeBaHUU, I[BETHHIE
peakiu OeKOB) B COOTBETCTBUU C ITPABUIIAMH TEXHUKH 0€30MaCHOCTH ITPU 0OpallleHUH C BEIeCTBAMU
1 J1abopaTOpHBIM 000pYAOBaHUEM, NPEACTABIATh PE3YIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (hopMe
3allUCH YPaBHEHUH COOTBETCTBYIOIIMX peakiuii M (OpMyIMpPOBATh BBIBOJABI Ha OCHOBE 3THX
pe3yabTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKH aHAIM3MPOBATh XHMHYECKYI HH(popmaiuio,
M0JIy4aeMy0 U3 Pa3HbIX HCTOUHUKOB (CpeCTBa MaccoBOil MHpopmanu, UHTEpHET U ApyTux);

c(OpPMHPOBAHHOCTh YMEHUI COOIOAATH MPaBUIIa SKOJIOTHYECKHU 11eJ1IeCO00pa3HOro MOBEACHUS B
OBITY U TPYAOBOH NIE€ATENBHOCTH B LIEJSAX COXPAHEHUS CBOETO 3/I0POBBS M OKpY>KaoILIEeH MPUPOJHON
Cpelbpl, OCO3HABaTh OMNACHOCTb BO3JEHCTBUS HA JKHMBBIE OPraHU3MBbl ONPEAEIEHHBIX OPraHMYECKHX
BelIecTB, MoHUMas cMbica nokasarens [IJIK (mpenenbHo qomycTUMON KOHIEHTpAIMH), MOSICHATH Ha
IpUMepax CrnocoObl YMEHbLIEHHS U MPeJOTBpAIlCHUs] WX BPEIHOTO BO3ACUCTBUS Ha OPraHU3M
YEJI0BEKa;

JUIs1 00YYaroIUXCsl ¢ OrPaHMYEHHBIMU BO3MOYKHOCTSIMH 3/J0POBbS: YMEHHE PUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUI;

JUI CJETbIX W CINa0OBHUIAIIMX OOYYaroIIUXCs: YMEHHE HCIOJIb30BATh PEIbEPHO TOUYCUHYIO
cucteMy ob6o3naueHuit JI. bpaiins mist 3anvcu XuMU4ecKkux GopMy.

c(OPMHPOBAHHOCTh MPEJCTABICHUA O XUMHUYECKOM COCTaBISIOMIEH €CTeCTBEHHO-HAYYHOMH
KapTUHBI MUPA, POJIM XUMHUHU B IO3HAHUU SBJIEHUI IPUPO/IbI, B POPMUPOBAHUU MBIIIJICHUS U KYJIbTYPBbI
JMYHOCTH, €€ (YHKIIMOHAJIbHOW IPaMOTHOCTH, HEOOXOAUMON JJIsl pelIeHHs MPAKTHUYECKUX 3a7ad U
9KOJIOTMYECKH 000OCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOI cpeie;

BJIa/ICHNE CUCTEMON XUMHUUYECKUX 3HAHUM, KOTOpask BKIIIOYAET:

OCHOBOIIOJIATAIOIINE MOHATHS (XMMHYECKUN 3JIEMEHT, aTOM, H30TOM, S-, P-, O-3JIEKTPOHHBIC

opOHTaT ATOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAIGHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD,
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CTETIeHb OKHCJICHMsS, XMMHYecKas CBsI3b (KOBaJCHTHAas, HOHHAs, MeETaJUIMYecKas, BOJOPOIHAs),
KPUCTAJUIMYECKAsl PEUIeTKA, THIbl XUMHYECKUX PEAKIUU, PACTBOP, JIEKTPOIUTHI, HEIIEKTPOIUTHI,
JJEKTPOJIUTUYECKAST AUCCOLMALMNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKON PEAKLUU,
XUMHUYECKOE PABHOBECHE);

TEOpUU U 3aKOHBI (TEOpHs DJIEKTPOJUTHYECKON IUCCOLUanuu, nepuonunyeckuit 3akon [I.U.
MeneneeBa, 3aKOH COXPaHEHUSI MACChl BEUIECTB, 3aKOH COXPAHEHUS W MPEBpAICHUSI SHEPTUU MPU
XUMHUYECKUX PEAKIHUSX ), 3aKOHOMEPHOCTH, CAMBOJIMYECKHI S3bIK XUMUHU, MUPOBO33PEHUECKHE 3HAHMUS,
Jexalpe B OCHOBE TIMOHMMAHHUS TNPUYUHHOCTH U CUCTEMHOCTHM XHUMHUYECKHX  SIBIICHUH,
(dakTonoruueckue CBEIEHUSI O CBOMCTBAaX, COCTaBe, MOJyYEHWHU U O€30IMaCHOM HCIIOJIb30BAHUU
BOKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOU IEATEITHHOCTH YEIOBEKa,

c(OpPMUPOBAHHOCTh YMEHHIl BBISBIATH XapaKTEepHbIC NMPU3HAKU MOHATUH, YCTaHABIMBATH HX
B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOLIUE MOHSTHS MPU ONMUCAHUHM HEOPTaHUYECKUX BEIIECTB U
UX MPEBPAILICHUI;

c(OpPMUPOBAHHOCTh YMEHHI UCTIOIH30BATh XUMHUECKYIO CUMBOJIHKY JJIsSI COCTaBJICHHS (hOPMYIT
BEIIECTB W YPAaBHCHHH XHWMHUUYECKMX peakiui, cuctematrudeckyto HomeHkiatypy (IUPAC) wu
TPUBHAJIbHBIE HA3BaHUs OTACIBbHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbId ra3, YIJIEKHCIBINA Tras3,
aMMHaK, raiieHasi U3BeCTh, HeralieHasi U3BeCTh, UThEeBasl COfa, MUPHUT U APYyTHUe);

c(OpMUPOBAHHOCTh YMEHUH OINpEAENsATh BAJICHTHOCTb U CTEHEHb OKHUCICHHUS XUMHUYECKUX
AJIEMEHTOB B COCIWHEHUSIX Pa3IUYHOTO COCTaBa, BUJ XMUMHYECKOW CBSI3M (KOBaJIGHTHAs, MOHHAs,
MeTaJlJIn4ecKasi, BOJIOPOIHAS) B COSAMHEHUSIX, TUI KPUCTAIUTMUECKOMN PEelIeTKH KOHKPETHOTO BEIIeCTBA
(aToMHasi, MOJIEKYJIsipHAsi, WMOHHAs, METAJUIMYECKas), XapakTep CpeAbl B BOJIHBIX pPacTBOpax
HEOPraHUYeCKUX COCIMHECHMUII;

c(hOpMUPOBAHHOCTh YMEHUHN YCTAaHABIMBATH MPUHAIJICKHOCTh HEOPTAHMYECKUX BELIECTB MO MX
COCTaBY K OMPECIICHHOMY KJIacCy/TpyIile COeIMHEHUN (IPOCThIE BEIIECTBA - METAJIbI U HEMETALIIbI,
OKCH/IbI, OCHOBAHUS, KUCJIOThI, aM(POTEpHBIE TUIPOKCHIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICT Nepuoanueckoro 3akona JI.M1. Meungaeneesa u
JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO M IIPOTHOCTUYECKYIO (PYHKIUU;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHE AaTOMOB XHUMHUYECKHX
anemeHToB 1 - 4 mepuonoB I[lepuoanueckoii cucremsl xumuyeckux anemeHToB .M. Menneneena,
UCTIONIB3Ysl MOHSTUS "s-, P-, d-dJeKkTpoHHBIE opOuTanu", "dHepreTuveckue YpPOBHHU'", OOBACHATH
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XMMHMUYECKHX JJIEMEHTOB M WX COCJAMHEHHUH IO MepuoaaM M
rpynnam [lepuoanueckoit cucremsl xuMuueckux 3neMeHToB .M. Menneneesa;

c(hOpMUPOBAHHOCTh yYMEHHUH XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XWMHUUYECKHE CBOMCTBA
HEOPraHUYECKHX BEIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE T€HETUUECKOW CBSI3U
MEXy HEOPTraHWYECKUMH BEIECTBAMH C TOMOIIBI0 YPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKLuii;

chOpMUPOBAHHOCTh yMEHHUS KJIACCU(PUIUPOBATH XHUMHUYECKHE pPEaKIUU 0 Pa3TuYHBIM
MpHU3HaKaM (YUCITy M COCTaBY PEarupyroluX BEIIECTB, TEIUIOBOMY 3(D(eKTy peakiuu, U3MEHEHUIO
CTETIeHEW OKUCIICHUS 3IEMEHTOB, 00pPaTUMOCTH PEAKIMH, YHACTHIO KaTaanu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUH COCTaBIATh YPaBHEHMS PEAKIUl pPa3NUYHBIX THUIIOB, TMOJHBIE U
COKpAIlleHHBIC YPaBHEHHUS PEAKIINA HOHHOTO OOMEHA, YUYUTBIBAs YCIOBHS, ITPH KOTOPBIX 3TH PEAKITUU
UIYT J10 KOHIA;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH PEAKIIMH, MOJITBEPKIAONINE KauyeCTBEHHBI COCTaB
pa3IMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIO3HABATH OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIHE B
BOJIHBIX PAaCTBOpPaX HEOPTAHUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUI pacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxkuuii MoCpeICTBOM COCTaBJICHHUS AJIEKTPOHHOTO OaiaHca 3TUX PeaKIIMii;

c(OPMUPOBAHHOCTh YMEHHH OOBSCHATH 3aBHUCHUMOCTH CKOPOCTH XHWMHYECKOW pEaKIHH OT
pa3IUUYHBIX (PAKTOPOB; XapakTep CMEMICHUS XHMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIIHETO
BozaeiictBus (mpunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XWMHUYECKHE TIPOIECCHI, JIEKAIIME B OCHOBE
MIPOMBIIIIJICHHOTO MOTYYEeHHs CEPHOM KUCIOThI, aMMHaKa, a TaKke CHOPMUPOBAHHOCTH MIPEICTABICHUIA
00 00ImMMX HAYYHBIX MPUHIIAIIAX U YKOJIOTHIECKUX MPOOIeMax XUMHUIECKOTO TPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BHIUMCICHHUS C UCIOIB30BAHUEM TOHATHS ''MaccoBas
1(



J0JIs1 BEIeCTBa B pacTBOpe', OOBEMHBIX OTHOLICHWM ra3oB NPU XUMHUYECKHUX PEaKIUSIX, MacChl
BEIIECTBA WM 00BbEMa ra3oB IO W3BECTHOMY KOJIWYECTBY BEIIECTBA, MACCE MIM OOBEMY OJHOTO U3
YYacTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(pQeKkTa peakuu Ha OCHOBE 3aKOHOB COXPaHEHUs
Macchl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(OPMHPOBAHHOCTh YMEHUH coOOMIOaTh MpaBWila IOJIb30BAHMUSA XMMUYECKOHM NOCYIOH H
nabopaTopHBIM 000pY/IOBaHMEM, a TaKXKe IpaBUiIa OOpAIIeHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIMSAMU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yYMEHUH IUIAHUPOBATb W  BBINOJHATH XMUMHUYECKHHA OKCHEPUMEHT
(pa3noxeHue mepokcHuja BOJOPOJAa B NMPUCYTCTBUM KaTajau3aTopa, ONpElesIeHHE Cpellbl pacTBOPOB
BEIIECTB C MOMOIIBIO YHHBEPCATHHOTO MHAMWKATOpA, BIUSHUE PA3TUYHBIX (DAaKTOPOB HAa CKOPOCTH
XMMHUYECKON PEeaKlMU, peakliud HOHHOT0 OOMEHa, KaYeCTBEHHbIE PEAKIIMU Ha Cylb(paT-, KapOoHaT- U
XJIOpUI-aHUOHBI, HA KATUOH aMMOHMSI, pELIEHNE IKCIEPUMEHTAIbHBIX 33J1a4 10 TeMaM "Meraisl" u
"Hemetansl") B COOTBETCTBUU C ITPABUIIAMH TEXHUKHM 0€30IaCHOCTHU IPU OOpAIEHUH C BEIIECTBAMU
1 1a00paTOPHBIM 000PYAOBAaHUEM, MPEICTABIIATH PE3yJIbTAThl XUMHUECKOTO IKCIIEPUMEHTa B (hopme
3allUCH YPaBHEHUH COOTBETCTBYIOIIMX peakUuii M (OpMyIMpOBaTh BBIBOABI Ha OCHOBE 3THX
pe3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUYECKH AaHAIM3MPOBATH XHMHUYECKYH HH(popMaiuio,
[I0JIy4aeMy0 U3 pa3HbIX HCTOUYHHKOB (CpeACTBAa MacCOBOM KOMMYHMKalUU, IHTepHET U Apyrux);

c(OpPMHPOBAHHOCTh YMEHUH COOIIOAATH MPaBUJIa SKOJIOTUIECKH 11€IeCO00pa3HOr0 MOBEICHHS B
OBITY M TPYAOBOH AEATENBHOCTU B LIEISAX COXPAHEHUs CBOETO 37I0POBbs M OKpYXKarolleil MpupoJHOi
Cpelibl, 0CO3HABATh OIACHOCTh BO3JEMCTBUSI HA KUBBIE OPraHU3MbI OIIPE/IEIICHHBIX BELECTB, [IOHUMAs
cmbicn nokazarens IIJIK, mosicHsaTh Ha nmpuMepax cHnocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS HUX
BPEHOI0 BO3/ICMCTBYS HA OpraHU3M YEJIOBEKa;

JUIs 00YYaroIUXcsl ¢ OrpaHUUEHHBIMU BO3MOKHOCTSIMH 3/I0POBbsl: YMEHHE IPUMEHSTh 3HAaHUsI 00
OCHOBHBIX JOCTYIHBIX METO/IaX [T0O3HAHUS BEIIECTB U XMMHUECKUX SIBJICHUI;

JUId CIEeNbIX M CIHa0OBUIAMIMX OOYYaAIOUIMXCS: YMEHHE HCIOJb30BaTh Pesbe(hHO-TOUCUHYIO
cucremy obo3HaueHuii JI. bpaiist muist 3anvicu XUMHIeCKux GopMyL.
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Koa u
HauMeHOBaHHe
(popmupyembIx
KOMIIEeTeHIINIi

[Inanupyemble pe3yabTaThl
O0CBOEHUA
AUCHUILIHHBI

Oo01mue
1

I[I/ICIII/II'[.]'[I/IHapl—lble2

OK 01. Beibupats
CIIOCOOBI
penieHus 3a1a4
po¢eCCHOHAIIbH
OMIESATEIIFHOCTH
MPUMEHHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

B yacTu Tpy10BOr0 BOCIIMTAHMSA:
- TOTOBHOCTbH K TPYy]ly, OCO3HaHHE LIEHHOCTH MacTepCTBa,

TpyAoIt00ue;

- TOTOBHOCTh K AKTUBHOM TSI TEeIIbHOCTH
TEXHOJIOTUYECKOH ¥  COIMAJbHOH  HANpaBJICHHOCTH,
CIIOCOOHOCTh UHUIIMAPOBATH, TUTAHUPOBATh u

CaMOCTOATENIbHO BBIIOJIHATh TAKYIO JEATEIbHOCTD;
- HMHTEpeC K pas3au4yHbiM chepaM mpodeccrHoHaIbHON
JEATEIIbHOCTH,
OBaaneHue YHHBEPCAJbHbIMH
yueOHBbIMU MO3HABATEJIbHBIMH
JeHCTBUSIMU:

a) 0a30Bble JJOrHYeCKHE JeHCTBHS:

- CaMOCTOSITEIbHO (HOPMYITHPOBATh U AKTyaTH3UPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN IPU3HAK UK OCHOBAHMS
JUTSI CpaBHEHUS, KJacCu(UKAIMy U 0000IIeHHMS;

- OMNpPEACNTh IEH AeITENHLHOCTH, 33]1aBaTh MMapaMeTPhl U
KPUTEPHUU UX TOCTUKEHUS;

- BBUIBIIATH 3aKOHOMEPHOCTHM M TPOTHUBOpEUUsS B
paccMaTpuBaEeMbIX SIBJICHUSX;

- BHOCHUTH KOPPEKTHBBI B JI€ATEIBHOCTH, OIICHUBATH
COOTBETCTBHE PE3YyJbTaTOB IIETsIM, OIICHUBATh PHUCKH
MOCJIE/ICTBUN NEATCIHHOCTH;

- pa3BUBaTh KPEATUBHOE MBINIJICHUE TPU PEIICHUN
KU3HEHHBIXITPOOJIEM

0) 0a3oBbIE HCCiIe0BaTEIbLCKHE AeiiCTBHA:

- BJIQJIETh HaBBIKAMHU  y4eOHO-HCCIICIOBATEIBCKOH U
HpOGKTHOI\/II ACATCIIBHOCTH, HaBBIKAMHN pa3pen1eHH51
npobiuem;

- BIAJCTh CUCTEMOM XMMHWYECKUX 3HAHUH, KOTOPAsl BKIKOYACT:
OCHOBOIIOJIATAONIME MOHATUS (XUMHUYECKUI 3JEMEHT, aToM,
ANIEKTPOHHAs 000JI0YKa aTOMa, S-, P-, 0-2JIeKTPOHHbIE OpOUTAIIH
aTOMOB, VIOH, MOJIEKYJIa, BAJICHTHOCTD,
NEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCICHUS, XMUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00bEM, YIJIEPOHBIN
CKeseT, (YHKUMOHAJbHAs TIpyNNa, paaukai, H3oMepus,
WU30MEpbl, TOMOJIOTMYECKUN psAl, TOMOJIOTH, YIJIEBOIOPOJBI,
KHUCJIOPOJI- U a30TcoAepXKalllue COEAMHEHUs, OHOJIOrMYecKU
aKTUBHBIC BeliecTBa (YIJIEBOJbI, XHUPBI, OCJIKH), MOHOMED,
IOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COCMHEHMS, KPUCTAJUIMYECKAs pELIeTKa, THUIbl XUMHYECKHX
peakuuii  (OKHCIHUTEIbHO-BOCCTAHOBUTENIbHBIE,  9K30- U
9H/IOTEPMHUECKHE, PEAaKLUUd HOHHOr0 OOMeHa), pacTBOp,
3JIEKTPOJIUTHI, HEJIEKTPOJIUTHI, JJEKTPOIUTUYECKAS
JUCCOLMAIMsA,  OKHCIUTENNb, BOCCTAHOBMTENb, CKOpPOCTh
XMMHUYECKON peakiMM, XUMHUYECKOE paBHOBECHE), TEOPUH U
3aKOHBI (T€OpUS XUMHUYECKOIO CTPOEHHMSI OpraHu4ecKuX
BemiectB  A.M. DbyrnepoBa, TeOpHs DIIEKTPOJIUTHYECKOU
quccounanuu, nepuoandeckuii 3akon 1.11. MennaeneeBa, 3akoH
COXPAHEHMs MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK
XUMHH, (PAKTONIOTHYECKHE CBEAECHUS O CBOWCTBAaX, COCTAaBeE,
MOJIy4eHUH U OE30MacHOM HCHOJIb30BAaHUM  Ba)KHEHUIINX
HEOPraHMYECKUX W OpPraHMYeCKUX BeUlecTB B ObITY U
MIPAKTUYECKON IEATEIbHOCTH YEJI0OBEKA;
- YMETb BBIABIATH XapaKTEpPHBIC NPU3HAKU H
B3aMMOCBS3bM3yUYECHHBIX NOHATHH, IPUMEHSITh
COOTBETCTBYIOIIUE IMOHATUSA MPUONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUXBELIECTB U UX
MIPEBPALCHUH; BBIABIIATH B3AUMOCBSA3b XUMUYECKUX 3HAHUN C
MOHATUSIMHM U TIPEACTABICHUSAMHU IPYTHX
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- BBISBJISITD MPUYUHHO-CJICICTBCHHEIC CBSI3H u
aKTyaJIM3MpOBaTh 3aJady, BBIIBUTAaTh THIIOTE3y €€
pelIeHUs, HAXOAWTh apryMEHTBI IS JOKa3aTelIbCTBA
CBOMX YTBEP)KICHHH, 3aJlaBaTh IapaMETPbl U KPUTCPUHU
peIIeHUs;

- aHaJM3UPOBATH TOJYUYCHHBIC B XOJ€ PEIICHUs 3a7adu
pe3yJIbTaThl, KPUTUIECKH OICHUBATh MX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH N3MEHEHHUE B HOBBIX yCIIOBUSX;

- yMETh TEPEHOCUTh 3HAHUS B I[IO3HABATCIBHYIO U
MIPAKTUIECKYIO 00JIACTH KUZHECATCIIEHOCTH,

- YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX
obacrei;

- BBIIBUTaTh HOBBIC WJCH, MpeIarath OPUTHHAJILHBIC
MTOJIXOJIBIU PEIICHHS;

- CITOCOOHOCTH ux HCITOJIH30BaHUS B
MO3HABATENBHON U COIUANBHOMN MPAKTHUKE

€CTECTBEHHOHAYUYHBIX IIPEMETOB;
- YMCTb HCIIOJIB30BaTh HaAauMMCHOBAaHUA XUMHUYCCKUX
COCAMHEHUN MEXKIYHApOJHOI0 COK3a TEOPETUYECKOUM U
OPUKIATHON XMMHHM W TPUBUAJIbHBIC HA3BAaHUS BaKHEHIIMX
BEIIECTB (3TUJICH, alleTHIICH, NULIEpUH, (eHo, hopMabaeru,
YKCyCHasl KHUCJIOTa, TJUIUH, YTapHbIA Ta3, YIJIEKUCIbIM ras,
aMMUaK, raiieHas i3BeCTh, HeraleHasiu3BeCTh, MUTHEBAs COJA U

Ipyrux),  COCTaBIATh  (OpPMYJbl  HEOPraHUYECKUX U
OpraHU4Y€CKUX BCHICCTB, YPABHCHUA XHUMHYCCKUX peaKHHfI,
0O0BICHSTH ux CMBICII; MMOATBCPIKIAATH XapaKTCPHBIC
XUMHNYCCKUC CBOMCTBa BCIICCTB COOTBCTCTBYIOIIMMU
OKCIICPUMCHTaAMH n 3almciMu ypaBHeHI/Iﬁ XUMHNYCCKUX
peakuuii;

- yMETb yCTAaHABJIMBAThb IPHUHAJICKHOCTb H3YUYCHHBIX

HEOPraHUYECKUX U OPraHMYECKUX BELIECTB K OMpPeACICHHBIM
KJIaCCaMHM TPYIIIaM COEAUHEHHH, XapaKTeprU30BaTh UX COCTAB U
Ba)XKHEHIIIME CBOMCTBA; OMPEACIIATh BUIAbl XUMHUUYECKUX CBS3EH
(koBaneHTHAsl, MOHHAS, METAUTMYECKas, BOJOPOIHAS), THIIbI
KPUCTAJUTMYECKUX PEIIETOK  BEIIECTB; KJIACCHU(PUIIUPOBATH
XUMHYECKHE PEaAKINH;

- chopmMupoOBaTH TPEACTABICHUSA: O MaTepUaIbHOM EIMHCTBE
MHpAa, 3aKOHOMEPHOCTAX U MTO3HABAEMOCTH SIBJIEHUM IPUPOLBI;
0 MECTE Y 3HAYEHUU XMUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€
poyin B 00ECTICUEHHH yCTOMYMBOTO PAa3BUTHUS YEIIOBEYECTBA: B
pemeHurn  TpoOJeM  DKOJIOTHYECKOH, JHEPreTHYecKOn U
MUIIEBOM O€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, CO3JIaHUHN
HOBBIX MAaTE€pPHAJOB, HOBBIX HMCTOYHUKOB DJHEPIUH, B
obecrieueHUH  PaAIMOHAIBHOTO  TPHUPOAOIOIH30BAHUS, B
(hopMUpOBaHUHM MUPOBO33PEHUS U OOIIEH KYJIbTyphl YeIOBEKA,
a Tak)Ke SKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
370POBbIO U IIPUPOIHOMN CPEJIE;

- BJIAJIETh CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TIOHATHS (JAOMOTHUTEIBHO K CHCTEME
MOHATH 0a30BOro ypoBHSI) - H30TOMBI, OCHOBHOE U
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BO30YXK/IEHHOE COCTOSIHHE aTOMa, THOpUAM3alWs aTOMHBIX

opburanei, xumuueckas cBs3b (" " u "', KpaTHbIE CBA3M),
MOJISIpHAst
KOHILIEHTpaLus, CTPYKTYpHas bopmyina, U30MepHs

(cTpykTypHas, reoMerpuyueckast (LUC-TpaHC-U30MEpHs), THUIIbI
XUMHYECKHUX peakiui (roMO- U TeTeporeHHble, o0paTuMble U
HEOOpaTUMBIE), PaCTBOPHI (MCTHHHBIC, JUCIIEPCHBIE CUCTEMBI),
KPUCTAUIOTUAPATHI, CTEMEeHb AMCCOLHAIMH, JIIEKTPOJIU3,
KPEKUHT, PUGOPMHHT); TEOPHUH U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE NOHUMAHUS
OPUYUHHOCTA U CHCTEMHOCTH  XHMHYECKHUX  SIBJICHHIA,
COBPEMEHHBIE IMPE/ICTABICHUSI O CTPOSHUM BEIECTBA Ha
aTOMHOM, MOJICKYJIDHOM U HAJMOJEKYJISIPHOM YpPOBHSX;
OPEJICTaBICHUS O MEXaHM3MaX XHMMMUYECKUX  PpEeaKlHi,
TEPMOAMHAMHYECKUX U KUHETHUYECKHUX 3aKOHOMEPHOCTSIX HX
OPOTEKaHUs, O XHMHYECKOM PABHOBECHH, IUCIEPCHBIX
cucreMax, (hakTOJIOTHUYECKUE CBEICHMSI O CBOMCTBAaX, COCTaBe,
NOJY4YeHUH ¢  0e30MacHOM  MCIIOJIb30BaHUM  BaKHEHUIIMX
HEOPraHMYECKUX M OpPraHM4ecKMX BEUIECTB B OBITY U
NPaKTUYECKON JIeATeNbHOCTH 4YelloBeKa, OOLIMX Hay4HBIX
MPUHLIMIIAX XHMHUYECKOTrO0  MpPOU3BOJACTBA (HAa  IpuUMepe
IPOM3BOJACTBA CEPHOM  KHUCIOTHI, aMMMaKa, METAHOJIA,
nepepaboTku HEPTH);

- YMETh MPOBOJUTH PacyeThl MO XUMHUYECKUM (opMyliaM M
YPaBHEHUSAM XUMHYECKMX pEaKIUi ¢ HCHOJb30BAHUEM
¢u3nueckux BeNMMYMH (Macchl, o0ObemMa Ta30B, KOJMYECTBa
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: pacueThl MO HAXOXKICHUI0 XUMHYECKOH (opmyIbl
BEIIIECTBA; pacueThl Macchl (00beMa, KOJMYECTBA BEIICCTBA)
MPOAYKTa PEAKLUH, €CIU OJHO U3 MCXOJHBIX BEIIECTB JaHO B
BH/IE PACTBOPA C ONIPEAEIEHHON MAaCCOBON10JIEN PAaCTBOPEHHOTO
BEIIECTBA WM JAaHO B M30bITKE (MMEET MPHUMECH); pacyueThl
MaccoBOM MM OOBEMHOM J0JIM BBIXOJA IMPOAYKTA PEAKIIMU;
pacuetsl TerioBoro 3¢ dexra peakiuii, 00bEMHBIX OTHOIIECHHHA
ra3os;

- YMETh BBIBJIATH XapakTepHbIE NPHU3HAKU U B3aUMOCBS3b
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WU3YUYCHHBIX IMOHATUN, IPUMEHATH COOTBETCTBYIOIIME ITOHSATHS
IIpU ONHCAaHUHU CTPOCHUS U CBOWCTB HEOPraHMYECKUX U
OPraHMYECKHUX BEIIECTB W WX MPEBPALICHUN; BBIABIATH
B3aUMOCBS3b XUMUYECKUX

3HaHUU C MOHATUAMM U MPEACTABICHUSAMU IPYTUX IPEIMETOB
JUIst 00Jiee OCO3HAHHOTO TTOHUMAaHUSI U OOBSCHEHUS CYITHOCTH
MATEpPUAIIBHOTO €IMHCTBA MHUpPA; HCIOJIb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HaHUS s OOBSICHEHHUS U TMPOTHO3UPOBAHUS
SIBJIEHUM, UMEIOIINX €CTECTBEHHOHAYYHYIO TPUPO.LY;
- YMETh HCIIOJIb30BaTh HaNMEHOBAHUS XUMHYECKUX
COCIMHEHUI MEXIYHapOJIHOIO COK3a TEOPETHUYECKONM U
NPUKJIQJHON XMMHM W TPUBUAIBHBIE Ha3BaHUS BEIECTB,
OTHOCSILUXCA K M3YYCHHBIM KJAcCaM OpPraHUYECKUX U
HEOPTaHWYECKUX COECJAUHEHUI; HCHOJIb30BATh XHUMHUYECKYIO
CUMBOIIMKY Ui coOcTaBleHUus (OpMyJ HEOpraHMYeCKHX
BEIIECTB, MOJCKYJSPHBIX U CTPYKTYPHBIX (pa3BepHYTHIX,
COKPAIIICHHBIX U CKEJICTHBIX) ()OPMYJI OPraHMUECKUX BEIIECTB;
COCTaBJISATh YPABHEHUSI XUMHUUYECKUX PEAKIMM U paCKpbIBaTbUX
CYIIHOCTbh: OKHCIHMTEIbHO- BOCCTAHOBUTEIIBHBIX PEaKIUU
MOCPEICTBOM  COCTABIICGHUS OJEKTPOHHOTO OamaHca JTHUX
peakIuii; peakiuii MOHHOTO OOMEHa MyTEeM COCTABJICHHUS HX
MOJIHBIX MCOKPAILICHHBIX HOHHBIX YPAaBHEHUI; peaKInil
TUIPOJIN3a, peakiuii  KoMmIieKkcooOpa3oBaHus — (Ha|
npuMepe THAPOKCOKOMIUIEKCOB IIMHKA W QJIIOMUHUA);
MOATBEPKIATh XapaKTEPHbIE XUMHUYECKUE CBOMCTBA BELIECTB

COOTBETCTBYIOIIMMH SKCIICPUMCHTAMU U 3alIUCAMU ypaBHeHI/IfI
XUMHNYCCKHUX peaKuHﬁ;

- yMETh KJIacCU(UIMPOBATH HEOPTAHUYECKUE U OPTaHUYECKHE
BEIIECTBA U XMMHUYECKHUE PEAKIIHH, CAMOCTOSTEILHO BBIOUPATH
OCHOBaHUS W KpUTEpUU JUIsI KiIaccU(UKAIMM HM3ydaeMBbIX
XUMUYECKUX O0BEKTOB; XapaKTepHU30BaTh COCTAB U BaKHEHIIINE
CBOICTBA BEILECTB, IPUHAIICIKAIINX K ONPEIEIEHHBIM KJIacCam
W TpynmaM COEIWHEHHUHM (TPOCThIE BEIIECTBA, OKCHIBI,
TUAPOKCHUJIBI, COJIH; YTJIEBOJOPOBI, IPOCThIE d(PUPHI, CIUPTEHI,
(heHOIIBI, abACTH/IBI, KETOHBI, KAPOOHOBBICKUCIIOTHI, CIIOXKHBIC
9(hUpPBI, KHUPBI, YIICBOJbI, AMUHBI, AMHUHOKHUCIOTHI, OCIIKH);
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IPUMEHATh 3HAHUS O COCTaBe M CBOICTBax BELIECTB IS
SKCIIEPUMEHTAJIBHOM  IPOBEPKU  TUIIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEH NPOTEKAHHUS XMMHUYECKUX peakuuil u
IIPOrHO3UPOBAHUSI BO3MOKHOCTEH UX

- YMEThb NOJATBEpPXKIaTh HAa KOHKPETHBIX MpPUMEpax XapakTep
3aBHCHUMOCTH  PEaKIIMOHHOW CIIOCOOHOCTH  OpraHUYeCKHX
COCIMHCHUIOT KPaTHOCTH M THIA KOBaJICHTHOM cBsi3M (" "1 ""),
B3aUMHOTI'O BJIMSIHUSL aTOMOB WM TPYIIl aTOMOB B MOJIEKYJIAX; a
TaK)X€ OT OCOOCHHOCTEH peanu3aluu pa3IudHbIX MEXaHHW3MOB
IIPOTEKAHUs PEaKLnH;

- YMETh XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30YK/I€HHOM COCTOSHUHM) U HOHOB XMMHUYECKHUX
anemeHnToB 1 - 4 nepuonos Ilepuomuueckoit cucremsr J1.1.
MeHngeneeBa M HUX BaJCHTHbIE BO3MOXKHOCTH, HCIOJIb3YsI
noustus "'s","p", "d-anekTpoHHBIe" OpOUTAIIH, SHEPTETHUECKUE
YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUSI CBOWCTB
XUMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMHU COCIMHEHHUH IO
TePUOJIaM U IPYIINaM;

OK 02.
Ucnonp3oBars
COBpPEMEHHBIC
CpeICTBa MOUCKA,
aHaIM3a u
HUHTEPIpETAINH
nH(popMaluu U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH ISt
BBITIOJTHEHHUS 3a/1a4
npodeccnoHaNbHOMI
JeSTEeTbHOCTH

B 00s1acTH HEHHOCTH HAYYHOI'0 TO3HAHUSA:

- c(hopMHpOBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOIIECTBEHHOM NPAaKTHKH, OCHOBAHHOIO Ha
IHMAJIOre KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIUKYJIBTYPHOM MUPE;

- COBEpPLICHCTBOBAHNE  SI3BIKOBOM M YHTATEJIbCKOU
KyJbTYPBIKAK CPEJICTBA B3aUMOJEHCTBUS MEXKIY JHOJbMU
U TIO3HAHUSIMUDA;

- OCO3HAaHHWE  IIEHHOCTHM  HAy4yHOM  JESITEIbHOCTH,
TOTOBHOCTh OCYIIECTBIISTh MIPOEKTHYIO u
HCCIIEIOBATENBCKYIO JEATENIBHOCT MHAWBUAYAIbHO U B
rpymIe;

OgiajeHne YHMBePCAJIbHBIMU YUeOHBIMU
NMO3HABATEJILHBIMHU 1CHICTBUAMM:
B) padora ¢ uHpopmanueii:

- BJIQJIeTh HAaBBIKAMHU  IOJY4EHUS
HCTOYHHUKOB pa3HbIX THUIIOB,

uHpopmanuu U3
CaMOCTOSITEITLHO

- YMETb IUITAHUPOBATH U BHITIOJIHIATh XUMUUECKHI IKCIIEPUMEHT
(mpeBpallleHuss OPraHUYEeCKUX BEIIeCTB TMPU HArpeBaHUH,
MOJTyYeHUEe ATUJICHA U U3YYEHHE €ro CBOWCTB, KAYECTBEHHBIE
peakuuy Ha albAETHbl, KpaxMal, YKCYCHYIO KHCIIOTY;
NeHaTypanusi OENKOB TIpPU HArpeBaHUU, I[BETHBIC PEAKIIUU
OCJIKOB; TPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OIpPEAeIATh
Cpeny BOAHBIX PACTBOPOB, KaueCTBEHHBICPEAKIIUU Ha CyIbdaT-,
KapOOHAT- U XJIOPUJA- aHUOHBI, HA KAaTHUOH aMMOHHUS;, pelIaTh
JKCIEpUMEHTAIbHbIE 3aJaud 1o TemMaM "Mertamisl" u
"Hemetamnsl") B COOTBETCTBUM C MpaBUJaMH  TEXHUKH
0e30MmacHOCTH IpH 00paIlleHNH C BEIIECTBAMH U TA00OPaTOPHBIM
0o00Opy/ZOBaHUEM; TIPEIACTABIATh PE3YJIbTAThl XUMHYECKOTO
JKCTIEpUMEHTa B (hOpME 3alMCH YPABHEHUI COOTBETCTBYIOIITUX
peakuuii u (OpMyIHpPOBATH BBIBOABI Ha OCHOBE JTUX
pe3yIbTaTOB,;

- YMETh aHAIN3UPOBATh XUMUYECKYIO uHpOpMaITHIO,
MOJYy4YaeMyl0 W3 pPa3HbIX HMCTOYHUKOB (CPEACTB MacCOBOM
nH(popManuu, cetb UHTEepHET U IpyrHe);
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OCYLIECTBJIATh IIOMCK, aHalIu3, CHCTEMATH3aLUI0 H
MHTEPIpETanio NHPOPMAIIUHN PA3ITUIHBIX BHIOB U (HopM
IIPEACTABICHUS;

- BJIaJIETh OCHOBHBIMH METOJJaMH HAYYHOI'O ITIO3HAHUS BELLECTB U
XUMHUYECKHX SBJICHUM (HAOII0IeHUE, U3MEPEHUE,

- CO3aaBaTb TCKCTHI B Pa3JIMYHBIX (bopMaTax C y4€ToOM

Ha3HayeHUs HHpOpMallMKM W IeJIeBOM  ayAUTOpUH,
BbIOMpass ONTUMalbHYIO (OpMy TMpeACTaBICHUS U
BU3YaJIN3alUy;

- OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD

I/IH(l)OpMaIII/II/I, €€ COOTBCTCTBUC IIPAaBOBBIM W MOpPAJIbHO-
TUYECKUM HOpMaM;

- UCIIONIB30BAaTh  CPEACTBA HMH(MOPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHHi B pelIeHun
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OpPraHU3allMOHHBIX
3aJ1a4 ¢ cOOJII0/IEHNEMTPEOOBAaHUN IPrOHOMHUKHU, TEXHUKU
0€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, MPaBOBBIX

A JOTUYECKUX  HOpM, HOPM  HMH(OPMAITMOHHOK
0e30IMacHOCTH;

- BJIaJACTh HaBBIKaAMH pacCiio3HaBaHusA n 3alIUThI
nH(popmManuy, MH(pOpMalMOHHON 0e30MmacHOCTH
JINYHOCTH;

9KCHEPUMEHT, MO/IEIMPOBAHUE);

- yMeTb NPOBOJHUTH PACUYEThl MO XUMHUYECKUM (QopMysnaM H
YPAaBHEHUSM XHMMUYECKMX pEaKUUd C HCIOJIb30BAHUEM
(GU3NYEeCKUX  BEIMYMH, XapaKTePU3YIOIIMX BEIIeCTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE
yCIOBHS) Ta30B, KOJMYECTBA  BEILIECTBA; HCIOJIb30BATh
CUCTEMHBIE XMMHMYECKHE 3HAHUSA JUIsl NPUHATHSA PELICHUH B
KOHKPETHBIX KM3HEHHBIX CUTYalLlUsAX, CBA3aHHBIX C BELLIECTBAMU
Y UX IPUMEHEHUEM;

- YMETh  CaMOCTOSITEJIbHO  IUIAHUPOBaTb M IIPOBOJUTH
XUMHUYECKUH SKCIIEPUMEHT (MOJIy4YeHHE U H3Y4YEHHE CBOWCTB
HEOPraHWYECKUX M OPraHMYECKUX BEUIECTB, Kadye€CTBCHHBIC

p€aKuuun yriaeBogopoaoB Ppa3INIHbIX KJIaCCOB n
KHUCJIOpOACOACPKAIUX  OPraHUYCCKUX  BCHICCTB, PCHICHHUC
OKCIICPUMCHTAJIbHBIX 3agaq Io pacno3HaBaHUIO

HEOPTaHUYECKUX U OPraHMYECKHX BEIIECTB) C COOJIOIEHUEM
npaBusl  Oe30MacHOTO  oOpaileHuss C  BEHIeCTBaMU U
nabopaTopHbIM  00OpynoBaHueM, GOPMYIUPOBATH  IEIH
HCCTIe0BaHUs, IPEAOCTABIISITH B PA3IMYHON (pOpME pe3yIbTaThI
SKCTIIEPUMEHTA, aHAIU3UPOBATH U OIIEHUBATh UX JIOCTOBEPHOCTD;
- YMETh OCYILECTBIISATh LeJIeHAITPaBICHHBIH MTOUCK
XUMHYECKON HH(POPMAIH B Pa3IMYHBIX UCTOYHHUKAX (HAay4dHas
U yueOHO- Hay4yHas JWTeparypa, CpeIcTBa MaccOBOM
uHpopmanuu, cerb VHTEpHET U Jpyrue), KPUTHUUYECKU
aHAJIM3UPOBATh XUMHUECKYI0 HHPOPMAIHIO,lTepepadaThIBaTh €€
W WCMOJB30BaTh B COOTBETCTBHU C IIOCTaBJIEHHOW y4eOHOM
3aJ1aueii;

- BJIAJIETh CHCTEMOM 3HAHUW O METOJAaX HAy4YHOrO MO3HAHUS
SIBJICHUU TPUPOJIbI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKax U
YMEHUSMH TPUMEHATHh ATH 3HAHUS TPU DKCIIEPUMEHTATHHOM
WCCIICIOBAaHUHM BEUIECTB W JUISI OOBACHEHUS XUMHUYECKHX
ABJICHUWA, HWMEIOIIMUX MECTO B MPUPOJE NPAKTHUYECKOU
JeATEIbHOCTH YEJIOBEKA U B TIOBCETHEBHOM KU3HH;
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OK 04.
DddexkTrrHO
B3aMMO/ICVICTBOBATh
1 paboTath B
KOJUJIEKTHUBE U
KOMaH/Ie

-'OTOBHOCTHE KCaMOPa3BUTHIO, CAMOCTOATCIBHOCTUHN
CaMOOIPCACICHUTIO,

- YMETb IJIAHUPOBATh U BBIMOJIHATh XUMUYECKUMA
JKCIIEPUMEHT(TPEBpAIlleHUs] OPTAaHUYECKUX BEILECTB MPU
HarpeBaHUU,

-OBJIa/ICHHE HaBbIKaMU yueOHo-

HCCIIEI0BATEILCKOU, TPOCKTHOM U COLMAIBHOM

JIESITENILHOCTH;

OBjajleHHe YHUBepPCAJIbHBIMHU

KOMMYHMKATHBHBIMHU/IEHCTBUSIMH

0) coBMecTHAasl 1eATeJILHOCTD.

- TIOHMMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMaHIHON

Y UHJIUBUIYATbHOU PaOOTHI;

- IPUHUMATD Lenn COBMECTHOM JESITENILHOCTH,

OpraHU30BBIBATh M KOOPAMHUPOBATH JCUCTBUS IO €€

JTOCTH)KCHHIO: COCTABJIATH IUJIaH JCHCTBUH, paclpeaessiTh

poiu C y4eTOM MHEHUH YYaCTHHKOB OOCYXJaTb

PE3yJIbTaThl COBMECTHOU PabOTHI;

- KOOPJAMHUPOBATh M BBIMOJHATE PabOTy B YCIOBUAX

peanbHOTO,  BUPTYaJIbLHOTO U KOMOMHHPOBAHHOTO

B3aHMOJCHCTBUS;

- OCYUIECTBJISITh MIO3UTHUBHOE CTPATETUUYECKOE MOBECHUE

B PA3IMYHBIX CHUTYyallUsIX, MPOSABIATH TBOPYECTBO U

BOOOpakeHue,0bITh MHUITUATUBHBIM

OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU

NeCTBUSIMU: ') IPUHSATHE Ce0sl M APYTUX JIO/eii:

- MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JTFOCH

MIpUaHANIN3€e Pe3yJIbTATOB JACSITCIBHOCTH;

- IPU3HaBaTh CBOE MPABO U MPaBO JIPYTUX JIOACH HA
OIMOKHU;

- pa3BHBaATh CIOCOOHOCTH TTOHUMATh MUD C

MO3ULIMUAPYTOro YEJIOBEKa;

MOJIy4YeHUEe ATUJICHA U U3YYCHUE €ro CBOMCTB, KAUeCTBEHHBIE
peaKkMu Ha aJbJCTHUIBI, KpaxMmald, YKCYCHYIO KHCIOTY;
JeHaTypanusi OENKOB MpU HArpeBaHUM, LBETHHIC pEAKIIMU
OCJIKOB; TMPOBOAWTH PEAKIIMH MOHHOTO OOMEHA, OIpEACNATh
Cpey BOAHBIX PACTBOPOB,KaYECTBECHHBIC PEAKIIMH HA CYIb(aT-,
KapOOHAT- U XJIOPUJ- AaHUOHBI, HA KATHOH aMMOHHS; PeIlaTh
SKCIIEpUMEHTabHbIE 3a7aun 1o TemaM "Meramiel" U
"Hemetaymibl") B COOTBETCTBUM C IMpPaBUIAMH TEXHUKH
0€301acHOCTH IMPY OOPAIICHUH C BEIIECTBAMH U JTa0OPATOPHBIM
o0opyI0BaHHEM; TMPEJCTABIATh PE3yJIbTaThl XUMHUYECKOTO
JKCIIEPUMEHTa B (JOpME 3alHCH yPaBHEHUH COOTBETCTBYIOLIUX
peakuuii u (QopMyIMpoOBaTH BBIBOJBI HAa OCHOBE J3THUX
pe3yIbTaTOB,;

-YyMEThb  CaMOCTOSITEIbHO  IUIAHUPOBATb U IPOBOJUTH
XUMUYECKUM SKCIEPUMEHT (TOTyYeHHE M HM3YyYCHHE CBOMCTB
HEOPTraHWYECKUX W OPraHMYECKUX BEUIECTB, KAaue€CTBEHHBIE

peakuuu YIJIEBOI0POIOB Ppa3IUYHBIX KJIaCCOB "
KHCIIOPOJCOIECPKAIIMX OPTraHUYECKUX BELIECTB, pEIICHUE
SKCNHEPUMEHTAIBHBIX 3a/1a4 o pacrno3HaBaHUIO

HEOPraHUYECKUX U OPraHMYeCKUX BEIIECTB) C COOJIOIEHUEM
npaBui1  Oe30macHoro  obOpalleHuss ¢  BeIecTBaMH U
nabopaTopHbIM  00OpynoBaHueM, (GOPMYIUPOBATh  IEIH
UCCIIeIOBAHMSL, IPEIOCTABIATH B Pa3INYHOMN (hopMe pe3yIbTaThl
OKCIICPUMCHTA, aHAJIU3UPOBATH U OLICHUBATDb UX TOCTOBCPHOCTD,
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OK 07. B 00/1acTH 3K0/J10rH4€CKOr0 BOCIIUTAHMA: - chopmupoBaThH IIPCICTABICHMS 0 XUMHUYECKOU
CopeiicTBOBaTh - c(OpMHPOBAHHOCTH AKOJIOTHYECKOM KYJIBTYPBI, | COCTaBJISIOUIEH €CTECTBEHHOHAYYHOW KapTUHBI MHpPA, POJIHU
COXPaHEHHIO IIOHHUMAaHUe BIIMSIHUSA COLIMATIbHO-D)KOHOMUYECKUX | XHMHH B TIO3HAHUM SIBJICHUW TPUPOILI, B (HOPMUPOBAHUU
OKpY’KaroIlen cpeibl, | MPOLECCOB Ha COCTOSHUE NPHUPOAHOM M COLMAIBHOW | MBIIJIEHUS U KYJIbTYPbl JIMYHOCTH, €€ (PyHKUIMOHAIbHOM
pecypcocOepeKeHH o, | CPEIBI, OCO3HaHHE I00aTBbHOTO XapakTepa | rPaMOTHOCTH, HEOOXOUMOM TSI PEIICHHS TPAKTUUECKHX 3a]1a9
NPUMEHSTH 3HaHHsI 00 | DKOJIOTHYECKHUX ITPOOIEM; U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
M3MEHEHUH KJIMMara, | - IJJAHUPOBAaHME W OCYIIECTBIEHHWE  JIEWCTBUM B | 3I0POBBIO U IPUPOIHOU CpELE;
IPUHIIUIIEI OKpy’Kalolled CpeAe Ha OCHOBE 3HAHMA LeNeH | - yMeTh COOI0IaTh MpaBmiia SKOJIOTUYECKH 1eJIeCO00pa3HOro
OepexKIMBOTO YCTOWYHBOIO PAa3BUTHs YEIOBEYECTBA, MoBe/eHUs B OBITY WU TPYAOBOM JAEATEIBHOCTH B IENAX
NPOU3BOJICTRA, aKTHBHOC  HENIPUATHC JICHCTBUH, TPUHOCAIIMX  BPETl | coxpaHeHMs] CBOECTO 30POBbS U OKPYKAIOLICH [PUPOIHOI
3‘1’?6KTHBH0 OKpYZKarotICH CpEIc, CpPEIbl;, YYUTBIBATHL ONACHOCTh BO3JEHCTBHS Ha JKUBBHIE
ACUCTBOBATD B OpraHu3Mbl  OMNpPEJCICHHBIX BEIIECTB, IOHMMAas  CMBICI
YpE3BbIYANHBIX . .
MOKa3aTelis NPeAeIbHON JOIYCTUMOMN

CUTYaIUsIX

- YMEHHE IPOTHO3UPOBATH HEOIATONPUSATHBIC KOHIIEHTpAIl1U;

JKOJIOTHYCCKHUE

HOCTIEACTBUS PEINPUHUMAEMBIX JICHCTBUH, - YMETb TPOTHO3UPOBATH, AHAJN3UPOBATH U OL[EHUBATD C

MPEIOTBPAIAThUX; IO3HIIHMI

- paclIMpeHue  OIbITa AKOJIOTUYECKOW  O€30MacHOCTH  TOCJECACTBUS  OBITOBOM

JIeSITeTbHOCTH u
AKOJIOTUYECKOM
HAIPABJIEHHOCTH; IIPOM3BOJACTBEHHOW [JIE€ATEIIBHOCTH YEJIOBEKA, CBSA3aHHOMU

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATENBCKOM, TPOEKTHOM U
COLMAJIBHOU JIEATEIIbHOCTH;

C
nepepa60TK0171 BCIICCTB; UCIIOJIB30BATh IMOJIYYCHHBIC 3HAHUWA JJIS

NPUHSTUS TPaMOTHBIX PEIICHU POOIIEM B CUTYyAIIHSIX,
CBSI3aHHBIX

C XUMHEH;

- YMETh OCO3HABAaTh OMACHOCTh BO3/ICHCTBUS HA )KHBBIE
OpraHu3MBbl

ONPEACICHHBIX BELIECTB, IOHUMAsl CMbICIT TTOKA3aTeNs
MpeaeIbHON

JIOTTYCTUMOW KOHIICGHTPAIIMH, ¥ TIOSICHATH Ha IPUMEPAX CTIOCOOBI
YMEHBIIEHUS U IPEIOTBPALLEHUS UX BPEAHOTO BO3/ICMCTBHS Ha
OpraHu3M YeJIOBEKa.

19




JINYHOCTHBIE Pe3yJIbTAThI PeaJTU3aAUNH IPOrPaMMbl BOCIIMTAHUSA JIP
(neckpunTopsnl)

1. I'pa:xxnanckoe BocnuTanue
CdhopmupoBaHHOCTH TPaXKAAHCKON TO3UIIMH 00YYArOIIErocs Kak aKTUBHOTO JP 1.1
Y OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBa.
Oco3HaHue cBOMX KOHCTUTYLIMOHHBIX NPaB U 0053aHHOCTEN, yBa)KEHNE JIP 1.2
3aKOHA U IPaBOIOPSAIKA.
[IpunsTue TpaJIULUOHHBIX HallMOHAJIbHBIX, JIP 1.3

00I11€4eTIOBEYECKIX TYMAHUCTHYECKUX U IEMOKPATHUECKUX
LIEHHOCTEHN.
['oTOBHOCTH TPOTUBOCTOATH UIEOJIOTMH SKCTPEMU3MA, HALIMOHATIU3MA, JIP 1.4
KceHo(oOUH, TMCKPUMUHAIIMK IO COLMANIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HalMOHAJIbHBIM IIPU3HAKAM.
I'0TOBHOCTBH BECTH COBMECTHYIO I€ATEIBHOCTh B HHTEPECAX I'PAXkKIAHCKOIO JIP 1.5
o0111ecTBa, y4acTBOBATh B CaMOYIPaBJIEHUU B MPO(eCcCHOHAIBHOM
00pa3oBaTeNbHON OPraHU3aMH U IE€TCKO-IOHOIIECKUX OPraHU3aIUsX.
YMeHue B3auMOJEHCTBOBATh C COLMAIIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU JIP 1.6
¢ X QYHKUIUSMHI U HA3HAYCHHEM.
['0TOBHOCTB K T'yMaHUTapHOW U BOJIOHTEPCKON NEATEIBHOCTH. JIP 1.7
2. [latpuoTnyeckoe BOCIIUTAHUE
CpopMUpPOBaHHOCTH POCCUUCKOM IPaskIaHCKOW UJIEHTUYHOCTH, JIP 2.1
MaTPUOTU3MA, YBAKEHHUS K CBOEMY Hapoay, UyBCTBA OTBETCTBEHHOCTHU MEPE]
PonuHoii, roproctu 3a ¢BOM Kpau, cBOX0 Poauny, CBOM SA3BIK U KYJIBTYpY,
IIPOLIIOE U HACTOSIIIEE MHOTOHALMOHAJIBHOTO Hapoa Poccun.
[{eHHOCTHOE OTHOLIEHHUE K TOCYAAPCTBEHHBIM CHMBOJIAM, HCTOPHYECKOMY U JIP 2.2
MIPUPOJHOMY HaCJeIMI0, TaMSATHUKaM, TpaauLMsIM HapooB Poccun,
JnocTuxkeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX U TPY/IE.
Wneiinas y6eXa€HHOCTh, TOTOBHOCTD K CIYXEHHUIO U 3aimuTe OTeuecTsa, JIP 2.3
OTBETCTBEHHOCTb 32 €r0 Cy/b0Yy.
3. lyXOBHO-HPABCTBEHHOE BOCIINTAHHE

Oco3HaHME TyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoia JIP 3.1
CdopMuUpoBaHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO TTOBEACHUS JIP 3.2
CriocoOHOCTh OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHbIE PEILICHHS, JIP 3.3
OpPUEHTHUPYSCh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH
Oco3HaHue JUYHOTO BKJIA/1a B IOCTPOEHUE YCTONUNBOTO Oy IyIIero JIP 3.4
OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTENSM U (MJIK) APYTHM YJIeHAM JIP 3.5
CEeMbH, CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHUS [IEHHOCTEH
CEMEMHOM )KM3HU B COOTBETCTBHMHM € TPaJULUsAMHU Hapo1oB Poccun

4. JcTeTH4YecKoe BOCIMTAHUE
DcTeTnuecKkoe OTHOIIEHNE K MUPY, BKITIOUas 3CTETUKY ObITa, HAyYHOTO U JIP 4.1
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, TPY/la M OOIIECTBEHHBIX OTHOIICHUN
CriocoOHOCTh BOCTIPMHUMATD Pa3IMYHbIE BUIbI HCKYCCTBA, TPAJUIIUU U JIP 4.2

TBOPYCCTBO CBOCTO U APYI'UX HAPOJAO0B, OIIYIIATh SMOIIMOHAJIBHOC

BO3JIEHCTBUE UCKYCCTBA
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YOeXIEHHOCTh B 3HAUUMOCTH IS JIMYHOCTH U O0IIECTBA OTEUECTBEHHOIO U JIP 4.3
MHUPOBOTO UCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAJAULIMA U HAPOJIHOTO
TBOpYECTBA
['0oTOBHOCTB K CaMOBBIpaXEHUIO B PA3HBIX BUAX UCKYCCTBA, CTPEMIICHUE JIP 4.4
IIPOSABIIATH KaYECTBA TBOPUECKOM JINYHOCTU
S. ®usuyeckoe BOCIUTAHUE
CdopMHUpOBaHHOCTH 3I0POBOTO U OE30MaCHOTO 00pa3a KU3HH, JIP 5.1
OTBETCTBEHHOI'O OTHOILLIECHHUS K CBOEMY 3710POBBIO
[TorpeGHOCTD B (PU3HMUECKOM COBEPILICHCTBOBAHUH, 3aHATHIX JIP 5.2
CIIOPTUBHOO3/I0POBUTEIILHOM 1€ATEIbHOCTHIO
AKTHBHOE HENPUATHE BPEIHBIX MPUBBIYCK M HHBIX ()OPM MPUUMHEHUS BpeIa JIP 5.3
($u3NIECKOMY U IICUXUYECKOMY 3/I0POBBIO
6. TpynoBoe BocnuTaHue
I'oTOBHOCTH K TPYZY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYIOI00ueE. JIP 6.1
['0TOBHOCTB K aKTMBHOM AEATEIBHOCTH TEXHOJIOTHYECKOW U COLIMATIbHOM JIP 6.2
HaIpPaBJIEHHOCTH, CHOCOOHOCTh MHULIMMPOBATD, IUIAHUPOBATh U
CaMOCTOATENIbHO BBINOJIHATh TAKYIO AEATEIbHOCTD.
HuTepec k paznuuHbiM chepam npodeccuoHaNbHON AeITeTbHOCTH, YMEHUE JIP 6.3
COBEpIIaTh OCO3HAHHBIN BBIOOP OyAylIel npodeccun U peaan30BbIBATH
COOCTBEHHBIC KU3HEHHBIC TIIAHBI.
['OTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO HA JIP 6.4
MPOTSKEHUM BCEH )KU3HU.
7. JKoJI0THYECKOEe BOCTIMTAHHE
ChopMupOBaHHOCTH SKOJIOTUYECKOM KYJIbTYpbl, TOHUMaHHE BIUSHUS JP 71
COLIMAJIbHO-9)KOHOMHUYECKHUX NPOLIECCOB HA COCTOSIHNUE IPUPOIHON U
COLIMAJILHOW Cpeibl, 0CO3HAHUE INI00aTbHOI0 XapaKkTepa HKOJOTHUECKUX
npooiem.
[InanupoBaHue U OCYLIECTBICHUE NCHCTBUI B OKPYIKAIOILEH cpezie Ha JIP 7.2
OCHOBE 3HaHUs LeJIed yCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA.
AKTHBHOE HENPUATHE AEUCTBUN, IPUHOCSIINX BPE OKPYKAIOILEH Cpele. JIP 7.3
YMeHue nporHo3upoBaTh HEOJATOMPUITHBIE SKOJIOTUYECKHUE MTOCIECTBUS JIP 7.4
MIPEANPUHUMAEMBIX JEHCTBUN, IPEAOTBPALIATh UX.
Pacmmpenue onbita A€ATEIBHOCTH YKOJIOTHYECKON HAIIPABICHHOCTH. JIP 7.5
8. IleHHOCTH HAYYHOI'0 ITO3HAHMSA
ChopMupoBaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY JIP 8.1
YPOBHIO pa3BUTHsI HAYKH U OOIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA
JMajiore KyJibTyp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHpE.
CoBeplIeHCTBOBaHHE A3BIKOBOM M UNTATENIBCKON KYJIBTYPbI KaK CPEICTBA JIP 8.2
B3aUMOJCHCTBUS MEXKY JIFOJIbMH U MIO3HAHUS MUPA.
Oco3HaHKE IEHHOCTH HAyYHOU JESTEIHHOCTH, TOTOBHOCTH OCYIIECTBIISATh JIP 8.3

ITPOEKTHYIO U UCCIIEI0BATEIBCKYIO IESTEIIBHOCTh NHANBHIYAIbHO U B
rpyIIe.
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2. CTPYKTYPA U COAEP KAHUE OBIIIEOBPA3OBATEJIBHOI'O ITPEJIMETA

2.1. O0bem yueOHOT0 NpeiMeTa U BU/IbI Y4eOHOH padoThI

Buj yuedHoii pa6oTsi

0O0neM B yacax

O0bem oOpa3oBaTeIbHON MPOrpaMMbl JMCHUTIHHBI 78

OcHoBHOe coiepkaHue 78
B TOM YHCJIE:

TEOPETUIECKOE O0YUCHHE 46

MPaKTUYCCKUE 3aHITHUSL 32

IpodeccnonaabHO-OpHEeHTHPOBAHHOE COleP:KAHIE

BT. 4.:

TeopeTndeckoe oOyueHue

MPaKTUYECKUE 3aHATHUS

IIpomexxyTouHas arrecranus - AM(pGepeHuMPOBAHHBINH 3a4€T 2
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1.1 TemaTu4eckuii MJIaH U coJep:KaHue 00111e00pPa30BaTEILHOIO MpeaMeTa

Koapl 001MxX KoMNIeTeHIHHH,
JHMYHOCTHBIX U

Conep:xanue yue0HOro MaTepuasa (0CHOBHoOe U NMpodeccHOHATbHO- NnpeaIMeTHBIX
HaumeHoBaHue O0bem
pPa3IeiIon 1 Tem OPHEHTI/IpOBaHHOG),HaﬁopaTOPHer U IMIPAKTUYECKUE 3aHATHUSA, - pe3yjbTaToB,
NPpUKJIAAHON MOYJIb (l)OpMHpOBaHH]O
KOTOPBIX CIIOCOOCTBYET
3JIEMEHT NMPOrpaMMbl
1 2 3 4
OcHoOBHoOE cojiep:kanmne 1
Pa3nen 1. OcHOBBI CTPOEHNS BellecTBa 8
Tema 1.1. OcHoBHoOe cofiep:kanne 6 OK 01
Crpoenue aromoB Teoperuueckoe o0yueHue 4
XUMHNYCCKHUX
3JICMEHTOB U CoBpeMeHHasi MOJIENb CTPOCHUS aTOMa. DIEKTPOHHA KOHPHUTYpalus aToma.
HpupoJa Kitaccugukanms XUMUYECKHUX JJIEMEHTOB (-, P-, d-3J1eMeHTHI). BalleHTHBIC JICKTPOHBI.
XUMUYECKOH BasileHTHOCTB. DJIEKTPOHHASTIPUPOIa XUMUYECKON CBA3H. DJIEKTPOOTPHUIIATELHOCTD.
CBI3H KoBajieHTHas CBs3b, €€ PA3HOBUIHOCTH UMEXaHU3MbI 00pa3oBaHusl (0OMEHHBIN U IOHOPHO- 4
akuenTopHsii). MoHHas cBsa3p. MeTammuueckas cBsi3b. BonopoaHas cBsi3b.
MexMomeKyIsIpHbIE B3aUMOJEHCTBUSL.
N30TO0MBI, OCHOBHOE U BO30YKICHHOE COCTOSIHIE aTOMa, THOPUAN3ALis aTOMHBIX OpOUTAJICH.
IIpakTUyeckue 3aHATHS 2
Penrenue npakTHUeCKUX 3aJIaHKIA Ha COCTAaBIICHHE 3JIEKTPOHHO-Tpadudeckux GopmyI aeMeHToB 1—
4 iepuooB.
Pemienue 3agannii Ha UCIIONB30BAHNE XMMHUYIECKON CUMBOJIMKM U Ha3BaHUH
COCIMHEHHNI TOHOMEHKIAaType 2
MEXIYHApOJHOTO COI03a TEOPETUUECKON U MPUKIIATHON XUMUHU U TPUBUATILHBIX
Ha3BaHHUH JJISICOCTABIICHUS
XUMHAYECKHUX (POPMYIT ABYXaTOMHBIX COCAMHEHHH (OKCHIOB, CYIb()UAOB, THAPUAOB U T.I1.) U APYTUX
HEOPraHU4CCKUX CO@III/IHCHI/Iﬁ OTACJIBbHBIX KJIACCOB.
Tema 1.2. OcHoBHOe coiep:kanue 2 OK 01
Ilepuoanueckuit OK 02
3aKOH M Tabnuua TeopeTnyeckoe o0yueHue
AW Menpeneesa IIpakTHyeckue 3aHATHSA 2
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[Tepuonuueckas cucreMa xummudeckux snemeHToB [[.1. Menneneera. dusnueckuit

cmbich [lepuoguueckoro 3akona .M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUS

CBOMCTB XMMHYECKUXIIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX M CIOKHBIX BEIIECTB B

COOTBETCTBHH C MOJIOKEHUEM XUMHUUYECKOro aeMeHTa B [lepuoanueckoit cucteme.
MupoBo33peHueckoe 1 HayuyHoe 3HaueHue llepuoguueckoro 3akona J[.11. Menzaeneesa.

[Iporuoss! JI.U. MenneneeBa. OTKPHITHE HOBBIX XUMUYECKUX IJICMEHTOB.

Pemienre mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTepU3allnIo
XHMHYECKHUXDJICMESHTOB

«MeTtammnueckue / HEeMETAUTMIECKHE CBOMCTBA, SIEKTPOOTPUIIATEIBHOCTD ¥ CPOJICTBO K 3JEKTPOHY

XUMHUYECKHX 3JIEMEHTOB B COOTBETCTBHUE C UX JNEKTPOHHBIM CTPOSHUEM U MOJIOKEHUEM B
nepuoInYecKoiicucTeMe XuMuueckux annemeHToB .M. MenneneeBay.

Paznmen 2. XumMuueckne peakuuu

10

Tema 2.1. Tumnsr
XUMHNYCCKHUX
peaxuuii

OcHoBHOe coiepkaHne

Teopernyeckoe o0yueHue

Knaccudukanus v TUIBI XUMUYECKUX PEAKIUI C yYacTHEM HEOPraHMYECKHUX BELIECCTB.
KonnuectBennsle oTHOIIEHUS B XUMUU. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMUHU U
pacyeTsl IOypaBHEHUAM XUMHUYECKHUX peakuuil. Monb Kak eInHUNA KOJMYECTBA BELECTBA.
MoutsipHas Macca.

3aKOHBI COXpaHEHUsI MAacChl U SHEPTHH. 3aKoH ABorapo. MoisipHbIii 00beM Ta30B.
OTHOCUTENBHAANIIIOTHOCTD T'a30B.

Peakuun komMmiekcooOpa3oBaHus C y4aCTHEM HEOPTaHMUECKUX BelecTB (Ha

MNPUMCPETUIPOKCOKOMIIICKCOB IIUHKA U aJ'II-OMI/IHI/Iﬂ).

IIpakTHYeckue 3aHATHS

CocrapneHnne ypaBHCHHI peakluid COCTMHECHUS, Pa3I0KEHHUs, 3aMEIIIEHUs, OOMEHa. Y paBHEHHUS
peaxkuiropeHus, HOHHOTO0 0OMeHa, OKUCIIEHU-BOCCTAHOBIICHMSI.

PacueT konMUeCTBEHHBIX XapaKTEPUCTUK UCXOMHBIX BEIIECTB U MPOIYKTOB peakinuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTA PEAKIIUU COSAUHEHUS, €CIIU OJTHO U3 BEUIECTB AaHO B
W30BITKEH/WITU COACPKUT MpUMecH. PacueT MaccoBoii niik 00bEMHOM IO BBIXOA TPOTyKTa
p€aKkiun COCAUHEHUSA OT TCOPETHUYCCKHU BO3SMOXKHOIO. Pacyer 00bEMHBIX OTHOILIEHHMI Ta30B. Pacuer
Macchl (00beM, KOJTMIECTBO BEIIECTBA) MPOAYKTA PEAKIINH, €CITH OJHO U3 BEIIECTB JaHO B BUJIC
pacTBopa ¢ ONpeAeIeHHOMMAaCcCOBOM JI0JIEN paCTBOPEHHOTO BEIECTBA.

VYpaBHEHHs OKHCIIEHHs-BOCcCTaHOBIEHUs. CTrenenpb okuciieHnsi. OKUCIUTENh U BOCCTAHOBUTEIb.
OKHCIUTENFHO- BOCCTAHOBUTEIBHBIE PEAKIIUU B IPUPO/IE, POU3BOICTBEHHBIX MPOIIECCAX U
KHU3HEACATETBHOCTH OpraHu3MoB. OKUCIUTEILHO-BOCCTAHOBUTEIILHBIN MOTEHIMAT cpeibl. CocTaBlIeHUEeH
YpaBHUBAHHE OKUCIUTEILHO- BOCCTAHOBUTEBHBIX PEAKIIUI METOIOM 3JIEKTPOHHOIO GaaHca.

TunuyHbIe HEOPraHUYECKUE OKUCITUTENN U

BOCCTAHOBUTEJH. DICKTPOJIN3 PACTBOPOB M PACILIABOB COJICH.

OK 01
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Tema 2.2. OcHOBHOe coiep:KaHue OK 01
OINEKTPOIUTHYECKR | Tegpernueckoe 0bydenue 2
s AMCCOLUays U = =
HOHHEL OGMCH Teopust 3neKTPOAUTHIECKON Arcconuannu. Peakiuyu nonHoro oomeHa. CocraBieHne peakLuil HOHHOTO
00MEHa IIyTeM COCTaBJICHHS X IOJIHBIX U COKPAILICHHBIX HOHHBIX YPAaBHCHHH. 2
I'uaponus coneit. 3HayeHne ruaponn3a B OMOJIOrHIeckux 0OMeHHbIX npoueccax. Ilpumenenne ruaponusza
B IIPOMBILINIEHHOCTH.
JlabopaTopHble 3aHATHS
JlaGopaTtopHast paboTa «Peakmum ruapom3ay.
Hccnenoanue cpesl pacTBOPOB COJICH, 00pa30BaHHBIX CHIILHBIMU U CJIA0BIMU ITPOTOJUTAMH, U HX
peakuuii ¢
pacTBopamH IIeIo4d 1 kKapooHaTa Hatpus. CocTaBlieHHE peaKiid THAPOIIN3a COJICH.
KonTpoabnas
CrpoeHue BelecTBa U XUMHUECKUE PEAKIIUH. 2
patGora 1
Paznen 3. CTpoeHue U CBOIICTBA HEOPTAHNYECKHUX BelIeCTB 20
Tema 3.1. OcHoBHOE coiepKanme OK 01
Knaccndurars, Teoperuyeckoe o0ydenue 2 OK 02
HOMEHKJIATypa " v
CTDOCHIE [Ipenmer Heoprannveckoil XuMuH. B3aumMocBs3p Heoprannieckux BemecTs. Kinaccudukanys
P Heopranuyeckux seuiects. [IpocTeie u crnoxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BELIECTB
HCOpraHHHCCKUX (oKcuABl, THAPOKCHIBI, KUCTIOTHI, coyin). HoMeHKnaTypa 1 Ha3BaHHE HEOPraHWYECKUX BELIECTB UCXOS
BEIICCTB 13 UX XUMHUYECKON (OPMYJIBI MIIM COCTABJICHNE XUMUUYECKOH (hOpMYJIbl HCXOAS N3 Ha3BaHUS BELIECTBA 110
MEXyHapOIHON WM TPUBUAIILHOW HOMEHKJIATYype. 2
MesxMoneKysipHble B3auMoieiicTBus. KpucramioruapaTsl. ArperaTHble COCTOSIHHSI BEIIECTBA.
Kpucrannnueckue u amopgHble BeriecTBa. THITBI KPHCTAIMYECKUX PELIETOK (ATOMHAsL, MOJIEKYIIApHAs,
WOHHAs, METaJNTN4ecKasi). 3aBUCHMOCTh (PU3NUECKUX CBOIMCTB BEIIECTBA OT THIIA KPUCTATITUIECKON
pemeTky. [IpuanHB MHOr00Opa3ust BEIECTB.
CoBpeMeHHBIE TIPEICTABICHNS O CTPOSHUH TBEPABIX, JKUAKHUX U Ta3000pa3HbIX BemiecTs. JKunkne
KPHUCTAJLIBL.
IIpakTHYeckne 3aHATHSA 4
Pemenne 3amaq Ha pacdeT MaccoBOW JOIHM (MAacChl) XUMHUYECKOTO 3JIeMEHTa (COCIMHEHUS) B MOJICKYJIC
(cMecH). PerieHre mpakTHYECKUX 3aJJaHUN TI0 KIIacCU(HUKAIINY, HOMEHKIIATYPE U XUMHUYECKUM (popMynam
HCOPTraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIAaCCOB (HaSBIBaTI) 1 COCTaBJIATH q)OpMy.HBI XHUMHUYCCKUX BCHICCTB,
OTIpENeIIATh MPUHAJIEKHOCTD K KIacCy). 4

Uctounnkn xumudeckoil mHopMarmu (HaydHass W y4eOHO-Hay4yHas JIMTeparypa, CpeAcTBa MaccOBOU
uHpopmanun, cerb HHtepHer m napyrue). Ilowck uHpopMaumu 1o Ha3BaHUSIM, HAECHTH(UKaTOpam,
CTPYKTYPHBIM (pOpMyJIaMm.
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Tema 3.2. ®usuko- | OcHOBHOE coJep:KaHHe 12 OK 01
XUMAYCCKIE Teoperuyeckoe o0ydenue 6 OK 02
CBOWCTBa -
HEOpraHIECKHX Mertammel. OOmue (r3udecKkne M XUMHYECKHe CBOWCTBAa MeTauioB. CrocoObl Mmony4eHus. 3HadeHHe
BEIeCTE METAJUIOB ¥ HEMETAIJIOB B IIPUPOJIE U )KU3HEACATEIILHOCTH YeJIOBeKa U Opranu3MoB. Kopposus MeTamios: 2
BUJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH.
Hemeramnpl. O6mue hu3ndeckie 1 XUMUISCKHAE CBOMCTBA HEMETAIUTOB. T HITMYHBIC CBOMCTBA METAJIIIOB
IY-YII 2
rpynm. Kitaccndukarys 1 HOMEHKIIaTypa COeTMHEHHI HeMeTayutoB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB
B IIpUpOJIE.
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHIOB, THAPOKCHUIOB, KUCIOT,
cojieid U zp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB NMPOCTHIX BEIIECTB, BOJOPOTHBIX COCAMHEHHI, 2
BBICHIUX OKCHUIOOB U TUAPOKCHUIOB.
IIpakTHYecKkue 3aHATHSA 4
CocTaBreHue ypaBHEHHM XMMHUYECKHMX PEaKLUH C y4acTHEM IPOCTBIX U CJOXHBIX HEOPTaHWYECKHUX
BEILIECTB: OKCHIOB METAJIOB, HEMETAIIIOB ¥ aM()OTEPHBIX JIEMEHTOB; HEOPTaHWIECKUX KUCIIOT,0CHOBAaHHI
1 aM(OTEPHBIX THAPOKCUIOB, HEOPTAHUYECKHUX COJIEH, XapaKTepH3YIOIINX X CBOHCTBA. 4
Pemenne NpakTUKO-OPMEHTHPOBAHHBIX ~ TEOPETHYECKMX 33JIaHMH Ha CBOMCTBA M TOJNydYCHHE
HEOPraHMYECKUX BEIIECTB.
JlaGopaTopHble 3aHATHSA 2
JlaGopatopHas pabota «CBoHCTBa METAJUIOB U HEMETAJIIOBY.
HccnenoBanne (u3MYECKMX W XMMHYECKHX CBOMCTB METAIOB M  HEMETAUIOB. PemeHue 2
OKCHCPUMECHTAJILHBIX 3aJa4 I1I0 CBOMCTBAM XMMHYECKHM CBOMCTBAM METAJIOB M HEMECTAJIJIOB, IIO
pacro3HaBaHUIO U MOJTYUYCHUIO COCTMHEHUI METAJNIOB U HEMETAJLIIOB.
Tema 3.3. OcHoBHOe coiep:kanue OK 01
IIponssonctso TeopeTnueckoe odydenue 2 OK 02
HEOPraHNYCCKUX
BEIIECTB. SHAYCHHE O6HII/IC MMpEACTaBJICHUA O IIPOMBIINIJICHHBIX crocobax MMOJIy4YCHUA XUMHWYCCKHUX BEIICCTB (Ha ImpuMepe
m ) IIPpON3BOJICTBA aMMHAKa, CepHOfI KI/ICJ'IOTI)I).
Y IPUMCHEHHE B
6 PUMCHCHHC Uepnas u nuBeTHas Metautyprusi. [IpakTnieckoe mpuMeHEHHE SJIEKTPOIIN3a JUTS TIOTYIeHUS 2
bITY 1 Ha IICIT0OYHBIX, HICJIOYHO3CMCIIBHBIX MECTAJIJIOB U aJIIOMUHUA. CTeKIIO ¥ CHIIMKaTHasA ITPOMBITIJIICHHOCTD.
[pOU3BOACTBC [Ipo6GiemMa 0TXO/I0B ¥ TOOOYHBIX IPOITYKTOB.
IIpakTHYeckne 3aHATHSA 2

16




Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX 3a):[aHPII>i 0 pojin HeOpFaHI/I‘lCCKOﬁ XUMUHU B PA3BUTUU MCIUIIUHEI,

CO3JITaHUM HOBBIX MaTepUasoB (B CTPOUTENILCTBE U AP. OTPACIAX MPOMBIIUIEHHOCTH), HOBBIX HCTOYHUKOB 2
SHEPIuu
(anmpTepHATUBHBIE HCTOYHUKHY SHEPTHH) B PEIICHUH MPOOJIEM SKOJIIOTHUECKON, SHEPTETHUECKON 1
MUILEBOH 6€30I1aCHOCTH.
KonTpoabnas Croii
BOMCTBA HEOPTAaHNUYECKUX BELIECCTB. 2
padora 2
Pazgen 4. CTpoeHue U CBOIICTBA OPraHMYeCKUX BelecTB 22
Tema 4.1. OcHoOBHOE coiep:KaHue OK 01
Kracenduxanns, TeopeTnueckoe ofyuenue
CTpOEHHE U —
[Ipenmer oprannueckoil xumun. B3anMocBs3b HEOPraHUUECKUX U OPTaHUYECKUX BEILIECTB.
HOMEHKJIaTypa XUMHUYECKOE CTPOCHHE KakK MOpAJAOK COEIMHEHHs aTOMOB B MOJIEKyJieé COIJIACHO HX BaJIEHTHOCTH.
OpraHHYEeCcKUX OCHOBHbIE TOJIOKEHUSI TEOPUH XMUMHMYECKOTO CTPOEHMs OpraHmdeckux coenvHeHuil A.M. bytneposa.
BELIECTB VYrnepoaHbIii CKeleT OpraHuYecKkoil MousieKyidbl. MonekynspHble W CTPYKTypHbIE (pa3BepHYTHIE,
COKpaIlleHHbIe) XUMHUYeCKHe (HOpMYIBL. 3aBHCUMOCTh CBOWMCTB BEIIECTB OT XHMHYECKOTO CTPOCHUS]
MoJiekyn. M3omepus ¥ M30Mepbl (CTPYKTypHas, reoMerpuueckas (Iuc-TpaHc-uzomepus). KpaTHocTb
XUMUYECKOH CBSI3H.
[onstne o ¢QyHxOEoOHaNBHON Tpymme. [IpUHIMIBI KiIaccu(UKAIMA OPraHUYEeCKUX COEJIWHEHHH.
MesxayHapogHasi HOMEHKJIATYpa U IPUHIUIIBI HOMEHKJIATYPhl OPraHMIeCKUX COCAMHEHH.
I[IpakTHYecKkue 3aHATHSA 2
Homenknarypa oOpraHu4eckux COEAMHEHHWH OTAENbHBIX KJIacCOB (HACBHIIICHHbIE, HEHACHIIICHHbIE U
apOMAaTHYECKHE YTJIEBONOPOABI, CHUPTHI, (PEHOJIBI, ajabIeruibl, KETOHbI, KaPOOHOBBIE KHUCIOTHI U Jp.)
CocraBieHUe TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OPMYINl OPraHMYECKHX BEIIECTB OTIEIbHBIX 2
KJIACCOB, MCIIOJIB3YS] X Ha3BaHMA IO CHCTEMAaTHUECKOW HOMEHKIaType. Pacders mpocreiimeit popmysl
OpPTaHMYECKON MOJIEKYJIBI,
MCXOJIs1 U3 AJIEMEHTHOro coctasa (B %).
Tema 4.2. CpoiictBa | OCHOBHOE coepKAHUE 10 OK 01
OpraHMICecKuX TeopeTnueckoe 00ydenne 10 OK 02
COETMHEHHH = "
Ou3HKO-XUMHYECKHE CBOHCTBA OPTaHMUECKUX COSTMHEHUH OTIIENbHBIX KIIacCOB (0COOEHHOCTH
KJaccu(puKauy 1 HOMEHKJIATYPhl BHYTPH KJlacca; TOMOJIOTHUECKHMA P 1 o0ast GopmyJia; H30MepHs;
(pm3nyecKue CBOICTBA;
XMMUYECKHE CBOMCTBA; CIOCOOBI MOTyYeHHS):
— IpeJIeNIbHBIE YIIIEBOAOPOAbI. ['opeHre MeTaHa Kak OAWH U3 OCHOBHBIX HCTOUHMKOB TEIIA B
MIPOMBIIIIEHHOCTH U ObITY. CBOKWCTBA MIPUPOAHBIX YTIEBOJOPOIOB, HAX0XKIEHUE B IPUPOIE U 2

IIPUMCHCHHE aJIKaHOB;
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— HeMpeJeNbHbIC U apOMaTHYECKHE YTIIeBOA0poabl. [lonuMepur3aius STHIeHa Kak OCHOBHOE HalpaBlicHHE
€ro UCTONb30BaHus. ['opeHne aneTuieHa Kak HCTOYHHUK BEICOKOTEMIIEPATypHOTO IJIAMEHU JUIS CBAPKHU U
pe3ku

METAaJLIOB;

— KHCIIOPOJICOJICPIKAIINE COSAMHCHUS (CHUPTHI M TPOCTBIE 3(PUPHI, (EHOJBI, ANBICTHILI U KETOHBI,
KapOOHOBBIE KUCJIOTHI U HMX MPOM3BOJHBIC). [IpakTHUeckoe NMPUMEHEHHE ITHJICHIJIMKOJS, TIHMIICPUHA,
(enona. IIpumenenne dopmanbaernaa, aneTalbIernaa, YKCYCHON KHUCIOTHI. MblIa KaK COJNH BBICIINX
KapOOHOBBIX KHCIIOT. Motorue

CBOMCTBA MBIJIA;

— a30TconeprKaIIre COeTNHEHHUS (AaMIHBI 1 aMUHOKHUCIIOTBI, OCIIKH).

Knaccudukamms n 0coOeHHOCTH OpraHUYECKHX PeaKiid. PeakiimoHHbIe IEHTPHI. Pannkasl.
[IepBoHauanbHbIE
MOHATHS O THIAX U MEXaHW3MaX OPraHMYECKUX PEaKLUil.

HpaKanecKne 3AHATHA

Pemenne nenovek npespameHnii Ha TEHETHYECKYIO CBA3b MEXKAY KJIacCaMU OPraHMYECKUX COEINHEHHM C
COCTABJICHHEM Ha3BaHUN OPraHUYECKUX COCIMHEHHMU 10 TPUBHAIILHON WIA MEXIYHAPOIHON
CHUCTEMAaTH4YECKON

HOMEHKJIaType. Penenne pacdeTHBIX 3a4a4 10 YpaBHEHHAM PEAKIMH C y9aCTHEM OpraHUYECKUX BEHIECTB.

JlaGopaTopHble 3aHATHSA

JlaGopatophas padora «llonyueHue 3TuneHa v U3y4eHHE €ro CBOMCTBY.

[Tony4enue sTuneHa U3 3TaHoIIa B Ja00OPaTOPUH U U3YUECHHUE ero GU3NIECKUX U XUMUYECKUX CBOMCTB.
CocraBieHue peakunii IPUCOCINHEHUS] U OKUCIICHUS Ha IPUMeEpe dTHJIeHA. Pelienne pacueTHbIX
3aJau C UCIOJIb30BaHUEM IJIOTHOCTH I'a30B 110 BOAOPOLY U BO3IYXY.

Tema 4.3.
Oprannueckue
BEIIIECTBA B
JKH3HEIESITSILHOCT
M 4YeJIoBeKa.
ITpounsBoacTBO U
MIPUMEHEHUE
OpraHUYECKUX

OcHoBHOe coiep:kaHue

Teoperuyeckoe o0yueHue

buoopranudeckue coenunenus. [Ipumenenne u Guonornyeckast posib yriaeBooB. OKUCICHUE YITIEBOIOB
— MCTOYHUK JHEPTHH KXUBBIX OpraHuzMoB. O0acTH NMpUMEHEHNsT aMUHOKHCIIOT. [IpeBpamienus 0enkoB
nuiy B opraHusme. buonorndeckue ¢yHxuoum OenkoB. buonmormueckue ¢yHKIMM XupoB. Pomb
OpPraHWYEeCKOW XMMHUU B PEIICHNH MPoOJIeM MUIeBor 0€30acHOCTH.

HyxnenHoBele KHCHOTBL: cocTaB U crpoeHne. CTpoeHne HykJIeoTHI0B. COCTaB HYKJIEHMHOBBIX KHUCIOT
(AHK, PHK). Poip HyKJI€MHOBBIX KHUCIIOT B KU3HEAEATEIHHOCTH OPTraHU3MOB.

OK 01
OK 02
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BEIIIECTB B ITpon3BOACTBO OpraHUYECKUX BEIECTB: IPOMU3BOACTBO METaHOJa, Iepepadorka HedTu. IloausTunen kak
MPOMBILIIIEHHOCTH | KDYITHOTOHHKHBIM TPOJYKT XMMHUYECKOro npoussonctsa. [lpumenenue stunena. IlpoumssonctBo u
IIPUMEHEHUE KaydyKa U Pe3UHBI.
CuHTeTHUECKHE M HCKYCCTBCHHBIE BOJIOKHA, UX CTpOCHHE, cBoiicTBa. lIpakTHyeckoe HCIOIb30BaHUE
BOJIOKOH. CHHTETHYECKUE IUIEHKU: U30JIILUS U1 IIPOBOIOB, MEMOPaHBbI Vsl OIPECHEHUS BObI, 3aILIUTHBIC 2
IUIGHKA AJs1 aBTOMOOWIIEH, IJIacThIpH, XUPYpruueckue MoBs3KHM. HoBble TeXHOIOTHMHM JajbHEHUIIEro
COBEpLLICHCTBOBAHUS ITOJUMEPHBIX MaTEPHUAIOB.
Ponp opranmueckoll XMMHUHM B pEIICHUH MPOOJEM SHEPreTHUEcKol 0e30MacHOCTH, B Pa3BUTHH
MEJWIUHBI, CO3JAaHUM HOBBIX MAaTEpPHAaJOB, HOBBIX HCTOYHHKOB JHEPIrUH (aIbTEpHATHBHBIC
HMCTOYHHUKH DHEPTHUH).
IIpakTHYecKkue 3aHATHSA 2
Pemenue npakTUKO-OpUEHTHPOBAHHBIX 33JaHUH IO COCTaBJICHUIO XUMHUYECKUX PEAKLUH,
OTPAKAIOIUX XUMHUECKYIO0 aKTUBHOCTb OPTaHMYECKUX COCIUHEHUH B Pa3IUUHBIX Cpeax 2
(TpUpOOHBIX, OMOIOTHYECKHUX,
TEXHOT'CHHBIX ).
Kourpoabhas .
CTpyKTypa ¥ CBOMCTBA OPraHUYECKUX BEIIECTB. 2
padora 3
Pazgen 5. Kunernyeckune u TepMoIuHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKiui 10
Tema 5.1. OcHoBHOe coiep:kanue OK 01
Kunernieckue TeopeTnueckoe ofyuenue 2 OK 02
3aKOHOMEPHOCTH Xumuyeckne peakuuu. Kimaccuuranms XMMHUYECKHX peakiuid: 1Mo ¢(a3oBOMy cOCTaBy (FOMOTE€HHBIE H
IpOTeKaHus reTEepPOreHHbIE), 10 UCIOIB30BAHHUIO KaTAIN3aTOPa (KaTAIUTHUECKHE U HEKaTATUTHIECKHE).
XUMUYECKUX CKOpoCTh peakllui, €€ 3aBUCHMOCTh OT PAa3IUYHBIX (PAKTOPOB: TMPHUPOJHI PEArHPYIONIUX BEIIECTB,
peaximii KOHIIEHTPALlMM pearupyouInx BEIIEeCTB, Temueparypsl (npaBwio Bant-I'odda), uomann peakuuoHHOR 2
MOBEPXHOCTH, HAUTNYHS KaTanu3aTopa. Poib kaTaiu3atopoB B MPUPOJIe W MPOMBIIIJICHHOM ITPOU3BO/ICTBE.
OHeprus akTHBalMU. AKTHBHPOBaHHBIM Komruiekc. Karammsatopsl u karanus. Ponb karamm3aTopoB B
MPUPOAE U MIPOMBIIIJIEHHOM IPOHU3BOACTBE.
JlaGopaTopHbIe 3aHATHSA 2
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W3yueHne 3aBUCUMOCTH CKOPOCTH XHMHYECKOH pEeakiMy OT KOHIICHTPAIUW pPEarupyrolluX BEIICCTB W
TEMIIepaTyphl.

Jlabopatophas paboTta Ha BEIOOD:

1. JlaGoparoprnas pabGora «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAaKIMH OT KOHIEHTPAIMu
pearupymoommx BemecTB». lcciaenoBaHue 3aBHCUMOCTH  CKOPOCTH PEAKIMM OT KOHICHTPAIWU.
Omnpenenenne KOHCTAHTBI CKOPOCTH PeaKkIUU rpaduaecKuM METOIOM.

2. JlaGopatopnas pa6orta «OmnpeneneHne 3aBUCHMMOCTH CKOPOCTH PEAKIHMH OT TEMIIEPATyphD.
HccnenoBanre 3aBUCHMOCTH CKOPOCTH PEAKIMU OT TeMIIepaTyphl. Pacdet sHepriuy akTHBAaLlMU PEaKIIHH.
Pemrenne npakTHKO-OpUEHTUPOBAHHBIX 331aHUI Ha aHANN3 (PAKTOPOB, BIUSIOIINX HA U3MEHEHUE CKOPOCTH
XHUMUYECKOH peaku.

Tema 5.2. OcHoBHOe cojiep:kaHmne
TepmonuHamieck | Tegpernueckoe obyuenne OK 01
1€ SAKOHOMEPHOCTH Knaccudukanms XuMHUYeCKAX peakiuii: Mo TeroBoMy 3 deKTy (IK30TepMHUECKUE, YHAOTEPMUIECKIE) OK 02
MIPOTEKaHUs ’ .
mo obparumocti (oOpatuMeie W HeoOpaTumble). TemmoBble 3PQEKT XUMHUYECKHX PEaKIIHi.
XHMqufKHX Tepmoxumudeckue ypaBHeHHs. OOpaTUMOCTh peakiuii. XUMUYIECKOE PAaBHOBECHE U €r0 CMEIEHUE MO
peaKiuu. NEWCTBHEM pa3IM4HBIX (DAKTOPOB (KOHLEHTPALMs PEarcHTOB HIIM NPOAYKTOB PEAKIMH, IaBICHHE,
PapnoBecue TeMmIeparypa) JJisl CO37aHus ONTUMAILHBIX YCIOBUI MPOTEKAHUS XUMHYECKHUX MPOIECCOB.
XMMH1CCKHUX [lonsitre 06 sHTaNBENUYU U SHTpOrHA. DHeprus ['md06ca. 3akoH ['ecca u cnencreus u3 Hero. Poib cMerienus
peaKiuii PaBHOBECHS B TEXHOJOTUYECKUX MPOLECCaX.
IIpakTHYeckue 3aHATHS
[punnun Jle llatense. BiusiHue pa3nuiHbix GakTOpOB Ha H3MEHEHHE PABHOBECHUS] XUMHUYECKHIX
peaknuii. 3aKoH IEHCTBYIOIMX MacC M KOHCTAaHTa XUMHUYECKOTO paBHOBeCHS. PacueTsl paBHOBECHBIX
KOHIIEHTPALMH pearupyromux BeecTB U NPOAYKTOB peakuuid. Pacuers! TeroBoro 3¢gdexra peakun.
Penienue npakTMKO-OpUEHTUPOBAHHBIX 3ajaHUI Ha TpuMeHenue npunnuna Jle-1larenbe 1151 HAX0XKACHUS
HaIrpaBJICHUA CMCUICHUSA PaBHOBECUS XUMHUYECKOUN p€aKkuru U aHaJinu3 (baKTOpOB, BINAIOININX HA CMCUIICHUEC
XMMUYECKOT0 PaBHOBECHSI.
JlaGopaTopHbIe 3aHATHSA
JlaGopatopHas pabota «/3yueHne BIUsSHUS Pa3IMUHBIX (PAKTOPOB HA CMEIIEHNE XUMUIECKOTO
paBHOBecHs». MccnenoBanue BAMSAHUS N3MEHEHUs] KOHLEHTPALWH BEIIECTB, PEaKLUK CPEIbl U
TeMIIepaTypsl Ha CMEILCHHE
XMUMUYECKOro paBHOBecus. CpaBHEHHUE MOJTyYSHHBIX PE3yJIbTaTOB C TEOPETUYECKH POTHO3UPYEMBIMH Ha
ocHoBe npuHiuna Jle [lartense.
KonTpoabnas C .
KOpPOCTb XUMHNYCCKOHN PEAKIIUN 1 XUMUYCCKOC PaAaBHOBECHE.
pabora 4
Pazgen 6. JucnepcHbie cHCTEMBbI
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Tema 6.1. OcHoBHOe cojiep:KaHne OK 01
Hucnepcrbre Teoperuueckoe o0y4eHue OK 02
CHCTEMBI 1 OK 07
(baKTophl X HucnepcHble cucteMsl. Komonansie cuctemMsl. ICTHHHBIE pacTBOPHI.
CTOﬁ‘II) HBOCTI PactBopenue kak ¢usuko-xumuueckuii mponecc. PactBopbl. CrocoObl TPUTOTOBIIEHHSI PAacTBOPOB.

¥ PactBopuMocTs. MaccoBast 107151 pacTBOpeHHOTO BeniecTBa. [IpeensHo fomycTUMBble KOHLIEHTPALUU 1 UX

HCIIOJIb30BaHKE B OLIEHKE IKOJIOIMYECKOM 6e3011acCHOCTH.

Knaccudukanus nucnepcHslx cucteM no cocraBy. CTtpoeHue W (DakTOpbl YCTOMYMBOCTH AUCIEPCHBIX

cucreM. PacriosHaBaHue MCTUHHBIX PacTBOPOB, KOJUIOWAHBIX PACTBOPOB M I'PyOOAMCIEPCHBIX CHUCTEM.

Crpoenne wmuuemibl. PaccenBanme cBeTa IpH IPOXOXKAECHUM CBETOBOIO IIydKa Yepe3 ONTHYECKH

HEOHOPOHYI0 cpeny (3ddexra Tunnans).

[pakTnyeckune 3aHATHS

Pemenue 3anay Ha IPUTOTOBJIIEHNUE PACTBOPOB.

Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX PACYCTHBIX 3aI[aHI/II71 Ha JUCTICPCHBIC CUCTCMbI, UCITIOJIb3YEMBIC B

OBITOBOM M ITPOU3BOJICTBEHHOH JIEATEIFHOCTH YEIOBEKA, C MIO3UIIMI IKOJIOTHIECKOH Oe30MacHOCTH

MIOCJIEICTBUN U

TPaMOTHBIX PEHICHHUI TPOOIIEM, CBSI3aHHBIX C XUMHUEH.
Tema 6.2. OcHoBHOe coiep:kanue OK 01
Hcenenosanne JlaGopaTopHble 3aHATHS OK 02
CBOMCTB

JlaGopatophas pabora «IIpuroroBineHne pacTBOpOB».
JACTIEPCHBIX CUCTEM . .
e [IpuroroBienne  pacTBOPOB  3aJaHHOM  (MOJSPHOI)  KOHHIEHTpauud (C  MPaKTUKO-

OPUCHTHUPOBAHHBIMH BOIIPOCAMU ), OIIPECACICHUEC CPE€Abl BOAHBIX paCTBOPOB.
uAeHTA(DUKATHN p p p ), ompen PeA A p p

JlaGopatophas pabora «lccinenoBaHue AUCHEPCHBIX CUCTEM.

[IpuroroBneHue M H3y4EHUE CBOMCTB JUCHEPCHBIX CHCTEM pa3HBIX BHJOB: CYCIEH3HMM, 3MYJIbCHUM,

KOJUIOMJHOT'O pacTBOpa. CpaBHeHI/Ie CBOWMCTB UCTUHHBIX U KOJUIOMAHBIX PACTBOPOB, BBIABJICHUEC OCHOBHBIX

pasnuIui MEX1y HUMH.
KonTpoabnas

HucniepcHble CUCTEMBI.
padorta 5
Paznen 7. KaudecTBeHHBIE peakiii 00HAPY:KEHHS] HEOPTAHUYECKUX U OPraHNYeCKHX BellecTB
Tema 7.1. OcHoBHOe coiep:kanue OK 01
Obnapysxenue IpakTnyeckue 3aHsATHS OK 02
HEOPraHMYEeCKUX

KaTHOHOB 1 aHHOHOB

KavecTBeHHbIE XMMUYECKHE PEAKIINU, XapaKTepHbIE U1 OOHAPYKEHUSI HEOPTaHNYECKUX BEIICCTB
(xaToHOB M aHHOHOB). COCTaBNIeHNE YPaBHEHUH peakunii oOOHapykeHusi KaTuoHOB [-VI rpynn u
AQHHOHOB, B T.4. B MOJICKYJISIpPHON 1 HOHHOH (popMax.

Peakiiuu oOHapyxeHns1 HEOPraHUUECKUX BEIECTB B pealIbHBIX 00bEKTaX OKPYKAIOLIEH cpeabl.

JlabopaTopHbIe 3aHATHS
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OO6HapyXeHne HEOPTAaHMIECKUX BEMECTB (KaTHOHOB [—VI rpyII miim aHHOHOB) € UCITOJIB30BAaHUEM
Ka4eCTBEHHBIX aHATUTHYECKUX PEaKITHH.

JlaboparopHnas pabora Ha BEIOOD:

1. JlaGopatopHas paboTa « AHaJIUTHYECKUE Peakui KaTHOHOB |-V rpymm».

[IpoBeneHne kaueCTBEHHBIX PEaKHii, HCIIOIb3YEMBIX AJIsi OOHApY KeHUs KaTHOHOB | rpynmel (kanus,

HaTpusA, Maruus, aMMoHus), Il rpymmer Ha npumepe G6apwus, I1I rpynmer — cBunMa, [V rpymmsr — 2
IIOMUHMYSA,
V rpymmsl — xenesa (I u ), VI rpynmst — Hukens. OnucaHue HaOM0JaeMbIX SBIEHUH U COCTaBICHHE
XUMHMYECKUX PEaKIuii.
2. JJabopaTopHas paboTa « AHATUTHYECKUE PEAKLIUU aHHOHOB.
[IpoBeneHme Ka4eCTBEHHBIX PEAKIUN, HCTIONB3YEMBIX ISl OOHApYKEHHUS aHMOHOB: KapOoHara,
tdocdara, cynpdara, cynpduna, HuTparta, xiopuaa u ap. Onrcanue HaOIIFOIAeMBIX IBICHUH U
COCTaBJICHHE XUMHYECKHX PEAKIINH.
Tema 7.2. OcHoBHoOe colepaxanme OK 01
ObHapysxenne IpakTHyecKue 3aHATHS 2 OK 02
OPTaHHUYECKUX
BEILIECTE OTICBHBIX KauectBennsle XHMIYECKHE PEAKIIMH, XapaKTepHbIC IS oOHapyXeHHs OTACIIBHBIX KIIACCOB
TACCOR C ;graﬂnqecxnx COeAMHEHMH: (PEHOJIOB, ANBJCTHIOB, KPaxMaja, YKCYyCHOM KHCIOTbI, AMUHOKHUCIIOT U 2
HMCTIONE30BAHUCM Henatypanusi 6eKOB IIPH HATrPEBaHUH, IBETHBIE PEAKIH OEIIKOB.
Ka9CCTBCHHRIX CocraBiieHHE Ka4YeCTBEHHBIX PEaKIMil 0OHAPYKEHHUS OPraHUUYECKUX COSTMHEHUI OT/ICTbHBIX KIACCOB.
peaximn JlaGopaTopHbIe 3aHATHUS 2
OOHapy xeHHe OPraHMYECKUX COSTMHEHUH OT/IENIbHBIX KIIacCOB.
JlaboparopHas paboTta Ha BEIOOD:
1. JlaGoparopHas pa6ora «KaueCcTBEHHbIE pEaKIMU HA OT/AENBHBIE KJIACCHl OPraHMYECKUX BEIECTBY.
[IpoBeneHne KaueCTBEHHBIX PEAKIMi, HCIIOIb3YEMbIX JJIsi OOHAPY)KEHUSI OPTaHUIECKUX BEIIECTB 2
Pa3NUYHBIX KJIACCOB: ()EHOJIOB, AJIBAETHIOB, KpaxMala, YKCyCHOM KUCIIOTbhI, aMUHOKHCIIOT, OEJIKOB 1
ap. Onucanve HaOMIOAAEMBIX SBJICHUH U COCTABIICHNE XUMUYECKUX PEAKIUN H/HUIH CXEM.
2. JlaGoparopHas pa6ota «KauecTBEHHBIN aHAIM3 OPraHMYECKUX COEIMHEHUH MO (PYHKIIMOHATBHBIM
rpymmam.
HpOBeHeHI/Ie Ka4C€CTBCHHBIX peaKHHﬁ, HCIOJB3YEMBIX JIJISA paCliO3HaBaHHA OPraHNYCCKUX BEIIECTB
OTAENBHBIX KIIaCcCOB MO (PYHKIHUOHAIBHBIM IPyMIIaM: Ha IPUMEpPEe aMUHOKHUCIIOT U KapOOHOBBIX KHCIIOT,
CHUPTOB U (DEHOJIOB,
JIBJCTUIOB U KeTOHOB. Oucanne Hab0AaeMbIX SBJICHUI U COCTaBJICHNE XUMHUYECKUX PEaKIIMi 1/ UIH
CXEM.
IIpodeccnoHaIbLHO-OPHEHTUPOBAHHOE COJlep:kaHMe (Coep:KaHMe NPUKJIATHOTO0 MOAYJIsS) 42
Pazgen 8. Xumus B ObITY M IPOU3BOACTBEHHOM 1eATEIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHoOBHOe cofiep:kaHue 6 OK 02
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Xumus B ObITY U IpakTHyeckne 3aHsATHS 6 OK 04
TIPOM3BOACTBCHHON 6 jorpueckas 6e30MaCHOCTh MOCIIECTBUI OBITOBOI M IPOM3BOACTBEHHOMN JI€ATeIbHOCTH YelIOBEKa, 4 OK 07
ACATEIBHOCTH CBSI3aHHAs C IEPepadOTKOM BEIIECTB; MOUCK M aHAIN3 XUMHYECKOH HH(POPMAILIUU U3 PA3TUIHBIX
Henoseka HCTOYHUKOB (Hay4Has M y4yeOHO-Hay4dHas JTUTEepaTypa, CpeACTBa MacCOBOH HH(POPMAIINH, CETh

WnTepuer u npyrue).

Keiico (¢ yuetom Oyaymie mpodecCHOHANBHON NesTeNFHOCTH) Ha aHAIN3 WH(POPMAIIHH O

MIPOM3BOICTBEHHOM JIEATEIFHOCTH YeJI0BEKa, CBA3aHHOW C TIepepadOTKOMN 1 IMOTyIeHHUEM BEIIECTB, a

TaK)Xe C KOJIOTHYECKOH Oe30IaCHOCTHIO. 2

3amura Keiica: [IpencraBienue pe3ynbTaToOB pelIeHHs KEWCOB (BBICTYIUIEHHE C TIPE3CHTAIHEH )
*Pasznmen 9.1. UccnenoBanne 1 XMMHYECKUH aHAIN3 00beKTOB O0Hocdepsl (118 YKPYNHEHHBIX TPy cCleMHAJIbHOCTeH/ 36
npodeccuii:
19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)
Tema 9.1.1. OcHoBHoOe cojepaxanme OK 01
OC6HOBH 5 JlaGopaTopHble 3aHsATHS 2
mabopaTopHOMA —
HpaKll?I/IKI/IpB JlaGopatopHas padoTa «OCHOBBI JTa0OPATOPHOM MPAKTHKNY.
PO eCcHOHATBHBI JlaboparopHas mocyna u xumudeckne peaktuBbl. OCHOBHEIE TabopaTopHbIe orepanud. JlabopaTopHoe 2

obopynoBanue. TexHuKa 0€30MaCHOCTH M ITPaBmiIa paboTHI (ITOBEJCHNUS) B Ta0OPAaTOPHH.
X 1abopaTopusx PYA P P ( al ) patop

IpakTnyeckne 3aHATHS 6

BrimonHeHre TUITOBBIX PacUueTOB MO0 TEMATHUKE SKCIIEPUMEHTA (BBIXOJ] MPOAYKTa PEaKIIUU, Macca

HaBECKH, 00hEM PACTBOPHUTEIS).

O0paboTKka JaHHBIX, aHAJN3 U OIICHKA UX JIOCTOBEPHOCTH (BBIYMCIIEHUE CPETHEr0 3HAUCHUS 6

OKCHICPUMCHTAJILHBIX TaHHBIX, HOFpeHIHOCTI/I).

[IpencraBnenne pe3ynbTaToOB SKCIIEPUMEHTA B pa3audHoi Gopme (Tabnuna, rpaduk, oT4eT, JOKIaI,

MIpe3eHTAINSA).

OcHoBHOE coiep:xanne OK 01

TeopeTudeckoe odyueHune 2 OK 02
Tema 9.1.2. Knaccugukanus mpoO Boasl 10 BUy W Ha3HAYEHHUIO, UCXOJISl U3 €€ XUMHUYECKOT'O COCTaBA. OK 07
XUMUUYECKUM OpranojenTHIecKie CBOWCTBRA (3amax, Ipo3pavHOCTh, IIBETHOCTh, MyTHOCTH) BOABL. KHCITOTHOCTE 1
aHau3 npo0 Bogpl | LIETOYHOCTE BOABL pH cpebl 1 MeTobI ee onpe/esnenns. JKecTKOCTb BOBI M METOIbI €€ ONPE/ICICHHSL.

CymurHocTh METOZIa TUTPOBAHUS.

Bunpl sxecTkoCTH BOJIBI (BpEMEHHAs M IOCTOSIHHAS). JKecTKOCTh BOJBI KaK MPUYMHA BBINAJACHUS OCAIKOB 2

i 00pa30BaHUS COJICOTIOKESHHI, UMEIOIIUX MECTO B OBITY M Ha IPOU3BOJICTBE.

CocraB coJieil, BEI3BIBAIOIIUX JKECTKOCTh BOABL. XUMUYECKUE IIPOLECCHI, YCTPAHAIOIINE KECTKOCTh
BOJbl. YPaBHEHUSI XUMUUECKUX PEaKUU, WILTIOCTPUPYIOLIUX MPOLECCHI, TPOUCXOISAIINE PU
YCTpaHEHHH KECTKOCTH. Y CTpaHEHHE BPEMEHHOM KECTKOCTH OBITOBBIMHA M XUMHUYECKUMHU CIIOCOOaMHU.
Crioco0bI ycTpaHEeHUs TIOCTOSTHHOM KECTKOCTH.
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IIpakTH4eckue 3aHATHSA

Crioco0sI BEIpaKeHHS KOHIIGHTPAIIMHA PACTBOPOB: MaccoBasl IOJIA PACTBOPEHHOTO BEIIECTBA, MOJISIPHAS U

MOJIsIbHAsI KOHUEHTpauu. TUTp pactBopa. Penienne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX
3alaHUH Ha

pacyeT KOHLIEHTPALUH 3arps3HAIOLINX BEIIECTB U UX CPAaBHEHUE C MPEJEIBbHO IOy CTUMBIMHU
koHueHTparmamu (ITJ1K).

JlaGopaTopHble 3aHITHS

HccnenoBanne XMMIYECKOTO COCTaBa IPOO BOJEBI.

JlaGopaTtopHas paboTa Ha BEIOOD:

1. JIaGoparopuas pa6ora « OUKCTKa BOBI OT 3arPSI3HEHMID).

Hcnonp3oBanue MeTOI0B PUIBTPOBAHUS U aACOPOITUH IS OTACICHUS 3arPI3HEHNHN B HICCIIEyeMON
npobe Bojpl. BEIOOp MeToa OYMCTKY B 3aBUCMOCTH OT BHJa 3arpsi3HeHust. CpaBHEHHE

3¢ (EeKTUBHOCTH PA3IUIHBIX METOJIOB OYHCTKH BOJBI B Pa3HBIX YCIOBUAX (B J1a0OpaTOpHH, B
JOMalIHUX U ITOJICBbBIX YCJ'IOBI/ISIX).

2. JIaGopatopHas paborta «Onpenenenue pH BoJbI ¥ €€ KUCIOTHOCTHY.

Onpenenenne pH cpepl ¢ TOMOIIBIO YHUBEPCATHHOTO HHANKATOpa. Mcrmons30BaHnue TUTPOBAHUS IS
ompeiesieHust KUCIOTHOCTH. OnpeaenieHne o01Iei KHCIOTHOCTH BOJIBI, pacdeT cBOOOTHON
kucinoTHocTH. OnpeaeneHue ooduiel u cBoboHOH menoyHocTr. CocTaBlieHHE YpaBHEHHH peakiuii,
MPOTEKAIOUIHX MPH ONPeJIeICHHH KUCIIOTHOCTH/ MIETIOYHOCTH MPOO BOABI. Y CTaHOBJIEHHUE CITOCOOOB
WCIIOJIb30BaHMs UCCIIEIOBAHHBIX MTPOO BOJIBI B )KU3HECATEIILHOCTH YelIOBEKa, Ha OCHOBE
MOJTyYEHHBIX TAHHBIX O COCTaBe.

3. JlaboparopHas pabota «OnpeeneHue )KeCTKOCTH BOIBI U CIIOCOOBI €€ YCTPAHEHHS.

Crioco0bl yCTpaHEHHs BCEX BUJIOB KECTKOCTH B 3aBUCMOCTH OT COCTaBa COJICH JKeCTKOCTH. Perenue
3KCHepHMeHTaJ'IBHOI7] 3ala4i Ha BbISIBIICHUEC BpeMeHHOﬁ M TIOCTOSTHHOM KECTKOCTH BOJBI. OHeHKa
BEPOSATHOCTH YCTPAHEHUS BCEX BUIOB )KECTKOCTH B JIOMAIIHUX YCIOBHUSX.

Tema 9.1.3. OcHoBHOe coiep:kanue OK 01
XuMAecKui TeopeTuueckoe odyuenue OK 02
KOHTpOJIb KauecTBa | KauecTBeHHbINH XMMUUYECKHUIA COCTAaB IPOAYKTOB NMUTaHKs. BemecTBa, hanbcuduimpyomme npoayKThl OK 07

POYKTOB TUTAHMS

MIATaHUs, ¥ BEIIECTBA, 3arPS3HSIONTNE TPOAYKTHI TuTaHus. OnpeneneHne 3arpss3HsaoniuX XUMAIECKUX
BEIIECTB B
MPOJyKTaxX MUTAHUS, OIPEJCICHUE BEILIECTB, HE 3asBICHHBIX B COCTABE MPOIYKTOB MMUTAHHUS.

IIpakTu4eckue 3aHATHS

Opranudeckne U HEOpraHMYECKHe BEIIECTBA, BXOIAIIE B COCTAaB MPOAYKTOB nuTanus. OnpeneneHne
cocTapa OJTI0]] Ha CoJlep)KaHNe MaKpO U MUKPOAJIEMEHTOB. M3yueHue npeaioxkeHHbIX MpernoaBaTeieM
0Jr01 Ha TIpeIMET XUMUYECKOTO COCTaBa, OTNpeeNIeHIE JOJIEi OT CyTOYHONH HOPMBI MaKpo H
MHUKPO3JIEMEHTOB B YKa3aHHOM OJT0fIE.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 33124 110 KYJTMHAPHOW TEMATHKE PA3JINIHBIX THIIOB.
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JlabopaTopHbIe 3aHATHS

HccnenoBanne XMMUYECKOTO COCTaBa MPOYKTOB ITUTAHUSI.

JlaboparopHas paboTa Ha BEIOOD:

1. JlaGoparopnas pabora « OOHapy>KEHHUE HUTPATOB B MIPOAYKTAX ITHTAHUS).

HccnenoBanue MarepuanoB IOJTYKOJIMYSCTBEHHBIM METOJOM  OIPENEIICHUS HUTPATOB C
UCTIOJIb30BaHUEM JU(EHUIAMUHA (KOPHEIIOABI OBOIICH, JIUCThSI U KOUEPhDKKA KAITyCThI, TUIOJIBI
(GpyKTOB). AHAIN3 YPOBHS 3arpsA3HEHHUS HUTPATAMHU 110 HHTEHCHBHOCTH OKpAIIWBAHHS MTPOAYKTOB
peakiuu.

2. JIaGoparopnas pa6ora «MccinenoBanue MpOAyKTOB MUTAHKS HA HATMYUE YIJIEBOIOBY.

HUccnenoBanne MOJIOUHBIX TPOJYKTOB Ha HANIWYHME Kpaxmana. lcciiemoBaHue MPOAYKTOB Ha HAITMYMUG
TJTIOKO3BI.

Tema 9.1.4.
XAMAYECKAMN
aHaJIu3 Mpood
ITOYBBI

OcHoBHOE CoAepkaHue

TeopeTquCKoe oﬁyqelme

Krnaccudukariys mo4s 1o BUy U Ha3HAUYCHUIO, UCXO/I U3 XUMUYECKOTrO cocTaBa. MaeHTudukarys
MPOOBI TIOYBHI TIO0 €€ XUMHUUECKOMY COCTaBy, OIMMCAHUE BO3MOKHOCTEH €€ MPUMCHEHUSI.

TpeOGoBaHMs K KaUECTBY IIOYBBI PA3IMYHOIO HazHauYeHUs. ONrucaHue 0COOCHHOCTEH UCIIOB30BaHUS TOYB
B 3aBUCUMOCTH OT THIIOB, CIIOCOOBI YJIYUIIICHHS Ka4eCTBa MTOYB B 3aBUCUMOCTH OT Ha3HAYCHMSI.

O0macT UCIONBF30BaHMS OPTaHMYECKUX YAOOPEHHUH B 3aBUCHMOCTH OT KAY€CTBEHHOTO COCTaBa.
Ornucanne OpraHnYecKuX yao0OpeHnid U NX IPUMEHEHHEe B 3aBUCUMOCTH OT COCTaBa IOYBHI U €€
Pa3HOBUHOCTH.

IIpakTuyeckue 3aHATHSA

Obnactu Ha3HAYeHUs (IPUMEHEHUS) TIOUBBI, HCXO/IS U3 KAYECTBEHHOI'O M KOJIMYECTBEHHOI'O COCTAaBA.
AHanu3 HOPMaTUBHOM JJOKYMEHTALIHUH.

Posib HEOpraHn4eckux BEIIECTB B KAYECTBE MUHEPAJIBHBIX YIOOPEHHH, YITydIIUTeNei TOYBHL.
CocraB MHHCPAJIbHBIX YIIO6peHI/II71 " X NPUMCHCHHUE B 3aBUCUMOCTHU OT COCTaBa IMOYBEI U €€
pasHOBUIHOCTH. B3anMocBsI3b cocTaBa y100peHMii M MX BIMSHUS HA BEreTaTHBHBIE CBOWCTBA U
IIJIOJIOHOIEHUE PACTEHUH.

JlabopaTopHbIe 3aHATHS

Hccnenopanne XUMUYIECKOTO COCTaBa MPOO TTOYBHI.

OK 01
OK 02
OK 07
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Jlaboparopnas pabora Ha BEIOOD:

1. JlaGoparopHas pabora «OOHApyKEHHE HEOPIrAHMYECKUX IPUMECEH B IIPOGAX».

[IpurorosieHre MPOOHI MOYBHI JIJISI UCCIICTOBAHUS KUCIOTHOCTH/IIEIIOYHOCTH, HEOPTaHUYSCKUX
3arpsi3HeHuid. OOHapyXeHHE XJIOPU- U Cyb(aT-uoHOB B mpobe nouBsl. COCTaBlIcHUE YpaBHEHUH
peakuuii o0HapykeHus. CpaBHEHHE MTOJTyYCHHBIX IMOKa3aTeNel ¢ HOPMATUBHBIMHU (CIIPABOYHBIMH)
3HAYCHUSIMH.

2. JIabopaTopHas paborta «Onpenenenne pH BoIHOM BBITSKKH MOYBEI, €€ KHCJIOTHOCTH U
nenoYHoCTHY. MccaenoBanie BOMHBIX BRITSXKEK 00pa3ioB rOTOBBIX TOYBCHHBIX CMECEH (IS pa3HbIX
TUTOB pacTteHuil). Onpenenenue pH mo4BkI ¢ UCMOMB30BaHUEM WHAMKATOPOB. OIIEHKA TUIIOB TIOYB B
MPEICTaBICHHBIX 00pa3iax (CHILHOKHUCIIAS, KHCIIas, CIIa00KHUCIIas, HeUTpaibHasl, IEI0YHAs).

Tema 9.1.5. OcHoBHOE coepKanme OK 01
HgCHeHOB%HHeq) TeopeTuueckoe oGyuenue OK 02
00BeKTOB OHochephl —
P Y4eOHOo-HCCIIeI0BaTeNhCKUI TPOEKT B 00IaCTH MccenoBaHms 00beKToB Onocdepsr. O630p TeM OK 04

yueOHO- McCIIeJ0BATENBCKIX MMPOEKTOB. AJITOPUTM BHIMOIHEHUs TIpoekTa. OnpeaeneHre npooieMbl 2 OK 07

UCCIIEIOBAHUS.

Mertozp! ToncKa, aHau3a 1 00padoTK HHPOPMAIIH O TIPOSKTE B PA3ITHMYHBIX HCTOYHHUKAX.

I[IpakTHYecKkue 3aHATHSA 2

O6ocHOBaHKE aKTyaTbHOCTH BEIOpaHHOM TeMbl. BrlsiBeHNE Ipo0IeMbl HccienoBaHus. Beioop 00bekToB 1

METOZIOB uccienoBaHusi. [locraHoBKa meneld W 3amau  wucciepoBanusa. OmnpeneneHue MPOIYKTa

uccienoBanus. OnpeseneHne 3TaloB U COCTABIICHNE TUIAHA UCCIIETOBAHMSL.

3amuTa mpoekta: [lperncraBieHne pe3yabTaTOB BBIIOJHEHUS Y4YeOHO-MCCIEIOBATEIBCKIX HPOEKTOB 1

(BBICTYILIIEHHE C TIPE3CHTAIIHEH).

JlaGopaTopHbIe 3aHATHUS 2

HccnenoBanre npeiokeHHOTo 00bEKTa Ha KUCIOTHOCTD, IEIOYHOCTh, XUMUYECKUI COCTaB

(3arpsA3HUATENN, MAKPO- U MUKPO3JIeMeHThI). OOpaboTka pe3y ibTaToB UccieaoBanus. OleHKa KauecTBa 2

HCCIIeyeMOro 00BbEKTa,

UCXO0JIs U3 PE3YIbTATOB XUMHYECKOTO aHAIN3A.
BCEI'O: 78
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3.YCJIOBUSA PEAJIM3ALUU ITPOTPAMMBI OBIIEOBPA30OBATEJIBHOI'O
HNPEIMETA OOIIL.12 XUMUA

3.1. TpeboBaHusi K MUHMMAJIBHOMY MaTEePUAJIbHO-TEXHUYECKOMY 00ecreyeHH 0

s peanuzanuu nporpammel obmieoOpazoBarensHoro npeamera OOIL 12 Xumus noiKHbI
OBITH MPEyCMOTPEHBI CIEAYIOIINE CIIeUAIbHBIC TOMEIICHUS: y4eOHblii KaOMHeT XUMHUU W/ HIIH
yueOHO! XUMHUYeCKOoil J1adopaTopum.

O0opynoBanne yue0HOro kadnHera (HarjsiHble MOCO0OM):

HAOOpbl IMIAPOCTEP)KHEBBIX MOJETCH MOJIEKYJl, MOJENH KPHCTAIMUYECKUX PEIIETOK,
KOJUJICKIIUH TPOCTBIX M CIOXKHBIX BEIIECTB W/WIM KOJJICKIMH IOJIMMEPOB; KOJUICKIHMS TOPHBIX
MOpOJl U MHHEpaJoB, Tabimuia MenzaeneeBa, yueOHble (DUIBMBI, IHUPPOBBIE 00pa30BaTEIbHBIC
pecypchl.

TexHnueckue cpeacTBa 00y4eHus:

KOMIIBIOTEP C yCTPOHCTBAMH BOCIIPOU3BEACHHUS 3BYKa, IPUHTEDP, MYIBTUMEANA-TIPOCKTOP C
9KPAaHOM, MYJIbTUMENIHAS 10CKa, YKa3Ka-IIPEe3eHTep AJIs Mpe3eHTaLui.

OobopynoBanue Jadoparopum u padounx MecT JJadopaTopuu:

MEH3YpKH, THIETKU- KaleIbHHUIIB, TEPMOMETPBI, MHKPOCKOI, JYIbl, MPEAMETHBIE |
MOKPOBHBIE CTEKJIA, IUTAHIIETHI I KallelbHBIX Peakuui, QriIbTpoBabHas Oymara, IpOMBIBAJIKH,
CTEKJISTHHbIE IPOOMPKU, PE3UHOBbIE NMPOOKH, (POHAPUKH, HAOOP PEaKTHBOB, CTEKIISIHHbIE MAJT0YKH,
LITaTUBBl Ui NPOOUPOK; MEpHblE LMIMHIPHI, BOPOHKU CTEKJISHHBIC, BOPOHKHU JEIUTENIbHbIC
mumHApudeckue (50-100 mut), cTynku ¢ mecTukoM, ¢aphopoBble YaIKH, TUHLIETHI, QUIBTPHI
OyMa’kHbI€, BaTa, MapJis, YaCOBBIE CTEKJIA, SJIEKTPOIIUTKH, JJAOOPAaTOPHBIE IITATUBBI, CTUPTOBBIE
TOPEJIKH, CHUYKH, MPUOOp Ui MOJydyeHHUs ra3oB (WM IMpoOHpKa ¢ ra300TBOJHOW TPYyOKOif),
Jep KaTeNn Ui MPOOUPOK, CKIISTHKH JIJTsl XpaHEHUs] peaKTUBOB, Pa3AaTOYHbIC JJOTKU; XUMHUYECKHUE
crakanbl (50, 100 u 200 mu1); mImaTesy; MAHIETHI; TUTEbHBIE UL, CEKYHIOMEPHI (TaliMephi),
MepHble npobupku (Ha 10-20 M) u mepHbie KouosI (25, 50, 100 u 200 mn), BoasiHas 6aHs (win
TEPMOCTAT), CTCKJISHHBIC MAJOYKH;, KOHHYECKHe KojiObl iss TutpoBanus (50 u 100 wmu);
UH/IMKATOpHBIE TOJOCKM M onpedeneHus pH W craHgapTHas UWHAMKAaTOpHas IIKaja;
YHUBEpCAJIbHBIN HHMKATOp; nuneTku Ha 1, 10, 50 M (unu no3atopsl Ha 1, 5 u 10 mut), 6ropeTku
JUTST TATPOBaHMS, MeauIIMHCKUE mmpuilkl Ha 100—150 mu1, mabopaTopHble W/WIN aHATUTHYECKUE

Bechl, pH-MeTphI, cymmnbHBIN mKad, u ap. 1adopaTopHOE 000PYyIOBaHHE.
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3.2. UudpopMmannoHHoe o0ecriedyeHue peasu3anum NporpaMmbl

Jlist peanu3anuu mporpaMMbl OMOIMOTEYHBINH (POH 00pa30BaTEILHON OpraHU3AINH
JI0JDKEH MMETh TIeYaTHbIC U/WIIN 3JICKTPOHHBIE 00pa30BaTelIbHbIC U HH(DOPMAIIOHHBIE PECYPCHI,
PEKOMEHI0BAaHHBIE JUIS UCTIOIH30BAHUS B 00pa30BaTEILHOM MPOIIECCE, HE CTapIIe MATH JIET C
MOMCHTA U3JaHusl.

OcHOBHBIE HCTOYHUKH

1. Andunorenosa U.B. Xumus: yueGuuk u npaxtuxym ais CI10.-M.: FOPAMT, 2022

2. Audunorenosa, 1. B. Xumus : yueOHUK U MPAKTUKYM JJIsL CPETHETO TPOPECCHOHATHHOTO
obpazoBanus / 1. B. Audunorenora, A. B. baokos, B. A. [lonkoB. — 2-¢ u3a., ucnp. u gomn. — MoOCKBa :
WznarensctBo IOpaiit, 2024. — 291 ¢. — (IIpodeccuonanproe oopazoanue). — ISBN 978-5-534-
11719-6. — Texkcr : anextpoHHsIi / ObpazoBarenbHas miardopma FOpait [caitT].

3. I'abpmensn, O. C. Xumus : 10-i xnacce : yriayOonénasiii ypoBeHs : yueonuk / O. C. ['abpuensn, U.
I'. Octpoymos, C. A. CnagkoB. — 2-¢ u3., ctep. — Mocksa : [IpocBemenue, 2022. — 399 ¢. — ISBN
978-5-09-092359-0. — TekcT : anekTpoHHBbIH // JIaHb : 3MeKTpOHHO-OHOMHOTeYHAS

4. Cyopos A.B. O6uias u Heopranuueckas xumust. B 2-x Tomax: Yue6unk.-M.: FOPAWUT, 2019

5. CyBopos, A. B. O0mas u Heopranudeckas Xumusi. Bonpocs! u 3a1auu : yaeOHOe ocooue s
cpenHero npodeccruonanbHoro oopazosanus / A. B. CyBopos, A. b. Hukonbsckuii. — 2-€ U3, ucnp. u
nor. — Mocksa : M3marensctBo FOpaiit, 2024. — 309 ¢. — (IIpodeccronanpHoe oOpa3zoBaHue). —
ISBN 978-5-534-07903-6. — Tekcrt: anekTponHbIi // O0pazoBarenpHas miatdgopma FOpaiir [caidr]

6. Xumus : 11-if kmace : yriry0nénansiii yposens : yueOHuk / O. C. I'abpuensn, U. I'. Octpoymos, C.

A. Cnankos, A. H. JIéBkun. — 2-¢ u3a., crep. — Mocksa : [Ipocsemnienue, 2022. — 432 ¢. — ISBN 978-
5-09-093562-3. — TekcT : 2neKTpOHHBIH // JIaHb : AIeKTpOHHO-0MOIMOTeYHAst CUCTEMA.

HNHurepHeT-pecypcnl

1. IlerepOyprckoe oOpa3oBanue. — Pexxum noctyna: http://petersburgedu.ru/

2. NudopmannonHo-o0pa3oBaTebHbINA Topail. — Pexum goctyna: http://spbappo.ru/

3. LleHTp oreHKH KayecTBa 00pa30BaHUsS M MHPOPMAIMOHHBIX TEXHOJIOTHNA. — Pesxknm
nocryna: http://www/rcokoit.ru/

4. Envnas xoJuleKuus HUQpoBbIX 00pa30BaTENIbHBIX pecypcoB. — PexxuM poctyna:
http://school-collection.edu.ru/

5. @ectuBalb Negarorndeckux uaeil « OTKpeITHIN ypok». — Pexum
nocryma: http://festival. 1september.ru/subjects/4/

6. Katamor  sneKTpoHHBIX  00pa3oBaTelbHBIX  pecypcoB. —  Pexumm  gocryma:
som.fsio.ru/subject.asp?id=10000755

7. ®enepanbHbIN HEHTP HHOPMALIMOHHO-00pa30BaTeNbHBIX pecypcoB. — Pexxum gocrymna:
http://fcior.edu.ru/

8. Ypoku.Het. — Pexxum gocryna: http://www.uroki.net/

9. Anxumuk. — Pexxum moctyma: www.alhimik.ru/

10. Kypnan «buonorus». — Pexum goctyna: www.bio.1september.ru

11. Ilentp anekTpoHHOrO 00pa3oBaHus «Haoc». — Pexxum gocrymna: www.edios.ru
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOI'O IIPEJIMETA

KoHTpoJib U o1ieHKa pe3ynbTaToOB 00yUEeHUS OCYIIECTBISIETCS MPENnoiaBaTeeM B IIPoLecce
MIPOBEICHUS MPAKTUICCKUX 3aHATUH U JTA0OPATOPHBIX pabOT, TECTUPOBAHUS, & TAKIKE BHIMOTHCHUS
o0y4aroluMuUCs WHIUBUAYAIbHBIX 3aJaHUM, IMPOEKTOB, UCCleNoBaHMMi. Pe3ynbraTel o0yueHus
OMPEJIEISAIOT, YTO O0yUYarOIINeCs JTOJDKHBI 3HATh, IOHUMATh U JEMOHCTPUPOBATH MO 3aBEPIICHUN
W3YYECHUSI TUCIUIUINHBL.

s opMupoBaHUs, KOHTPOJISL U OIIEHKH PE3yJIbTaTOB OCBOCHUS Y4COHOW TUCITUTLIMHBI
HCIOJIb3YETCSl CHCTeMa OIICHOYHBIX MEpONPUATUH, MPEACTaBIAONMAas o000 KOMIUIEKC Y4eOHBIX
MEPOIPUATHIA, COTJIACOBAHHBIX C pe3yJbTaTamu 00ydeHus u chopmynupoBaHHBIX ¢ yaeToMDPI OC
COO (mpeametHbie pe3yabTaThl o guciuiuirae) u @I'OC CIIO.

Monayas / Pazgen /

H.N. Menneneera

COOTBETCTBHUU C UX
TIOJIOKEHUEM B
MIEPUOANYECKON cCUCTEMe
XUMHYECKUX JJIIEMEHTOB
H.N. MenneneeBa

XapaKkTepHU3alHio XUMHUYECKUX
aneMeHToB: «Meramtinyeckue /
HEMETaJIMYECKHE CBOMCTBA,
3JIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBHE C HX
3JIEKTPOHHBIM CTPOSHUEM H
MOJIO’KEHUEM B IEPHOANYECKOM
CUCTEME XUMHUYECKUX JJIEMEHTOB

JI.1. MeHnneneeBay.

Ne Tema Pe3yabTaT 00y4eHus OueHoyHbIe MepONPUATHS OK
I |OcHoBHoIi MOy
1 (Pa3gen 1. OcHoBbl |DopMyJaHpPOBATH 0a30BbIE
CTPOCHHS BELIECTBA | MOHATHS M 3aKOHbI XHMHUHU
1.1 |Crpoenne atomoB | COCTaBIATH XMMHUUECKHE 1. Tect «Ctpoenue aromoB OK 01
XUMHYECKAX (hopMyIIBI COETMHEHHH B XMMHUYECKUX DJIEMEHTOB U MPUPOJA
3JIEMEHTOB H COOTBETCTBHU CO CTEIICHBIO | XMMUYECKOM CBIA3M».
npupoaa OKHCJICHUSI XUMHUYECKIX 2. 3aj1aun HA COCTABJICHUE
XUMHAYECKOH CBA3U OJICMCHTOB, UCXOOs U3 XUMHNYECKUX (bopMyJI JBYXaTOMHBIX
BaJIEHTHOCTH U coeMHEHMH (OKCHIIOB, CYIb(HUI0B,
ANEKTPOOTPULIATEITHHOCTH THJIPUJIOB U T.IL.).
1.2 |Ilepuonnyeckwii XapakTepru3oBaTh IIpakTHKO-OpUEHTHUPOBAHHBIE OK 01
3aKOH W Ta0JmMLa XUMHUYECKHE DIIEMEHTEI B TEOPETHUECKUE 3a/IaHUsI Ha OK 02
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Mopnyas / Paznen /

Ne Tema PesyabTaT 00y4enns OueHoYHBIE MEPONPUATHSA OK
2 |Paznmen 2. CocraBasith ypaBuenusi 4 | KoHTposbHas padora
Xumuyeckue cXeMbl XHMHYECKUX «CTpoeHue BemecTBa u
peakunu peaknmii XHMHYECKHE pPeaKIumy
2.1 |Tunsl xumuueckux | CoCTaBIATh peaKiiuu 1. 3amaum Ha cocTaBIcHUE OK 01
peakiuit COEJIMHEHMUS, Pa3JI0KEeHHUS, YPaBHEHUH peaKLMil:
oOMeHa, 3aMelleHus, — COEAMHEHUs], 3aMelleHM,
OKHCIIUTENIBHO- pasnokeHus, OOMeHa U Peakuii ¢
BOCCTAHOBUTENBHBIE PEAKIIUN | y4yacTUEM KOMIUICKCHBIX COCTMHEHUMA
U peakuuu (Ha mpuMepe TUIPOKCOKOMITIIEKCOB
KOMILJIEKCOOOpa30BaHus (Ha  |aJOMUHUS U IIMHKA),
Hnpumepe — OKHUCJIUTEIBHO-
THAPOKCOKOMILICKCOB BOCCTaHOBUTEJIBHBIX PEAKLIMM C
aJIFOMMHUS U LIMHKA) C UCIIOJIb30BAaHUEM METOA
Y4aCTUEM HEOPTraHUYCCKUX JJIEKTPOHHOI'O 6aJ13Hca;
BCILECTB — C Y4acTHUEM KOMILJIEKCHBIX
coelMHEHMH (Ha npumepe
THUIPOKCOKOMILIEKCOB IIMHKA U
AJTIOMHHHSA).
2. 3agaun Ha pacdeT KOJIMYECTBECHHBIX
XapaKTEePUCTHK MPOJYKTa PEaKIIHH
COEIMHEHNS;, MAaCCOBOM I 00BEMHON
JIOJI BBIXOJIA MPOJTYKTa peaKuu
COEIMHEHWSI OT TEOPETHIECKU
BO3MOYKHOTO; 00BEMHEIX OTHOIICHUM
ra3oB; KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOIHBIX BEIIECTB U
MPOJYKTOB PeaKIUU; Macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOIYKTa
peaxIuu, ecii OJTHO U3 BEUIECTB JJaHO B
BUJIE PACTBOpPA C OTPEICTICHHOMN
MacCOBOH J10JI€¥ paCTBOPEHHOTO
BEIIIECTBA.
2.2 |Onextponutnyeckas | COCTaBIsATh ypaBHEHUS OK 01

IUcconanys u
WOHHBIN 00MEH

XUMUYCCKUX pEaKIInu
HMOHHOT'O OOMEHA C yJacTHEeM
HEOPraHUYECKHUX BEIIECTB
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Mopnyas / Paznen /

Ne Tema PesyabTaT 00y4enns OueHoYHBIE MEPONPUATHSA OK
3 |Pa3mexn 3. HccnenoBath cTpoeHUE U KonTpoabnas paGora

Ctpoenue u CBOICTBA HeOPpraHu4yecknx |«CBoHCTBA HEOPraHMYECKUX

CBONiCTBA BeleCTB BeLLeCTB»

HEOPraHu4ecKuxX

BellecTB

3.1 |Knaccudukanus, Kiraccudumuponats 1. Tect «HoMeHKnaTypa n Ha3BaHHE OK 01
HOMEHKJIaTypa U HEOPraHUYECKHE BEIIECTBA B | HEOPraHUYECKHUX BEIECTB UCXOIS U3
CTpOEHHE COOTBETCTBHH C UX UX XUMHAYECKON (HOPMYIIBI HITH
HEOPraHMYECKUX CTPOCHHUEM COCTaBIICHHE XUMHUIECKON (hOpMYITBI
BCLICCTB HCXOJ U3 Ha3BaHU BEIIECTBA 110

MEXyHAPOJIHON WIH TPUBUAIBHOU
HOMEHKJIaType».

2. 3ajiaun Ha pacyeT MACCOBOMA IO
(Macchl) XMMHUYECKOTO JIEMEHTA
(coennHeHus) B MOJIEKyJe (cMecH).
3. IpakTuueckue 3a1aHust O
KJaccu(UKaIuY, HOMEHKIIATYpe 1
XUMHYECKUM (popMyJiam
HEOPraHWYECKUX BEILIECTB
Pa3IUYHBIX KJIACCOB.

4. TIpakTHYecKue 3a1aHus Ha
ONpeleICHUE XUMHYECKOU
AKTUBHOCTH BEILECTB B
3aBHCHMOCTH BHJ]a XUMHUECKOM
CBSI3U U THUIA KPUCTAJUIMYECKOU
PELIETKU.

3.2 |dusuxo- VYcranaBauBaTh 3aBUCHMOCTE |1, TecT «OcOBEHHOCTH XUMUYECKUX OK 01
XUMHUYECKHE (PM3HUKO- XUMUYECKHUX CBOWCTB OKCHJIOB, KUCJIOT, ocHoBanmii, |OK 02
CBOMCTBA CBOMCTB HCEOPTraHUYCCKUX aM(bOTepHLIX TUIPOKCHUJIOB U CO JIEHD).
HEOPTaHMYECKUX BEIIECTB OT CTPOEHHUS aTOMOB |2 3a1aHUS HA COCTABJICHUE
BCIICCTB U MOJICKYJI, a TaKKC THIIa YPaBHEHUN XUMHUYECKUX PEaKIU C

KpHCTaHHH‘{eCKOﬁ PECHICTKH

Y4aCTHEM MPOCTHIX U CIOKHBIX
HEOPraHWYECKUX BEIIECTB: OKCHIOB
METAJIJIOB, HEMETAIOB ¥ aM()OTEPHBIX
3JIEMEHTOB; HEOPTAHUUECKUX KHUCIIOT,
OCHOBaHUI 1 aM()OTEPHBIX
TUJPOKCUJIOB, HEOPTAaHUYECKUX COJIEH,
XapaKTEPU3YIOMINX UX CBOWCTBA U
CIIOCOOBI TTOTYYEHUSI.

3. TIpakTHKO-OpPUEHTHPOBAHHBIE
TEOPETUUECKUE 3aJaHUS HA
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Mopnyas / Paznen /

Ne Tema PesyabTaT 00y4enns OueHoYHBIE MEPONPUATHSA OK
CBOICTBA U TIOJIYUYCHHE
HEOPTaHUYCCKUX BEILIECTR.
4. JTaboparopHnas pabota «CBoticTBa
METAJJIOB U HEMETAJIIOBY.

3.3 |[IpousBoacTBO OO00CHOBBIBAThH 3HAYCHUE H IIpakTuko-opueHTHpoBanHbie 3aganus | OK 01
HEOPTaHHYECKUX MpUMEHEHNE HEOPTAaHUYECKHX |0 COCTABJICHHIO XMMUUeckux peaknuii |OK 02
BelIeCcTB. 3HAYCHHE 1| BEIIECTB B OBITOBON U C y4aCTHeM HeOPTaHUYECKHUX BEIECTB,
MIPUMEHEHHUE B OBITY |TTPOMU3BOACTBEHHOM WCTIONIB3YEeMBIX JIJISl UX
Y Ha MPOU3BOJICTBE | ACATEIHLHOCTHU YEIOBEKA UX UACHTU(DUKAIIMY U IPOMBIIIIIICHHBIX

(hM3UKO-XUMUYECCKUMHU CIOCOOOB TOTYUYCHHS.
CBOMCTBaMHU
4 |Pa3nex 4. HccaenoBath cTpoeHne u Koutpoabnasi padora
CtpoeHnue u CBOICTBa OPraHMYeCcKuX «CTpoeHue U CBOMCTBA
CBOIiCTBA BEIIECTB OPraHNYecKHuX BelecTB)
OpPraHnYecKHux
BEIIECTB

4.1 |Knaccupurarms, Knaccndpuimposats 1. 3amanus Ha cocrasnenue nassanuii | OK 01
CTpOCHHUEC U OpraHnv4CCKUC BEUICCTBA B OpPraHuYECKUX COCI[I/IHCHI/Iﬁ 110
HOMCHKJIaTypa COOTBETCTBUU C UX TpHBHaJ]],HOI‘/'I WIA MG)i(I[yHapOI[HOﬁ
OpraHNYECKUX CTPOCHUEM CHCTEMATUYECKOW HOMEHKJIATYypE.

BCIICCTB 2. 3a7aHus Ha COCTABIICHHUE MIOJIHBIX U
COKPAIICHHBIX CTPYKTYPHBIX (hopMy
OpPraHMYECKUX BEUICCTB OTIEIBHBIX
KJIACCOB.
3. 3ajiaun Ha Ompe/IeNieHUEe
npocreiieit GopmyIbt
OpPraHHYECKON MOJICKYJIBI, UCXOJIS U3
3JIEMEHTHOTO cocTana (B %).

4.2 |CsoiicTBa YcraHaBIuBaTh 1. 3amanus Ha cocTaBieHUE OK 01
OpPTaHHYECKUX 3aBUCHMOCTbH (PH3HKO- YpaBHEHHUH XUMHUYECKHX PEAKIHH C OK 02
COC/IMHEHUH XMMHYECKHX CBOKCTB yd4acTHEM OPraHHYECKHX BEIIECTB HA

OpraHnvCCKUX BCHICCTB OT
CTPOCHU MOJICKYJI

OCHOBAaHMM UX COCTaBa U CTPOCHHMUS.
2. 3aj1aHus HA COCTABIICHUE
YpPaBHEHUN XMMUYECKUX PEaKIUM,
WIUTIOCTPUPYIOIIUX XUMUYECKUE
CBOICTBA C yU€TOM MEXaHHU3MOB
MPOTEKAHUS JAHHBIX PEAKIUN U
T€HETUYECKOM CBA3M OPraHUYECKUX
BEILIECTB Pa3HbBIX KIJIACCOB.

3. PacueTHbIe 3a7a4U 110
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Mopnyas / Paznen /
Ne Tema PesyabTaT 00y4enns OueHoYHBIE MEPONPUATHSA OK
YpaBHEHUSM PEaKLUi ¢ y4aCTUEM
OpraHMYECKUX BELIECTB.
4. JJaboparopHas pabora
«Ilomydenue sTUICHA U U3YUCHUE
€ro CBOMCTBY.

4.3 |Opranuueckue O0O0CHOBEIBATH 3HAYCHUE U [IpakTHKO-OpHEHTHPOBAHHBIC OK 01
BEIIECTBA B MIPUMEHEHNE OPTaHUYEeCKUX  |3aJaHusl 0 COCTABICHUIO OK 02
KU3HEACITEIBHOCT U | BEIICCTB B OBITOBOW U XUMUYECKUX PEaKIUil ¢ ydacTuem
YeJloBeKa. MIPOM3BOJICTBEHHOM OpTraHUYECKUX BEIIECTB,

[IponsBoacTBo 1 JeSITeIbHOCTH YeJIOBEKa UX WCTIONB3YEeMBIX JUTA UX
MIpUMEHEHHUE (hM3UKO-XUMUYECKUMHU UACHTU(UKALUY B OBITY U
OpPTraHUYECKUX CBOMCTBaMHU MIPOMBIIIICHHOCTH.
BEIIIECTB B
MIPOMBIIIUIEHHOCTH

5 [Pa3nex 5. Hccaenoats paBHoBecue n | Konrpoabnas pabora
Kuneruueckue n CKOPOCTh XUMHUYECKHX «CKopocTh XMMHYECKOH PeaKIuu 1
TepMOAMHAMUYEC |peaKumii XHMHYecKoe paBHOBeCHEe)
KHe
3aKOHOMEPHOCTH
NPOTEKAHUS
XUMHUYECKHUX
peaxkuuii

5.1 |Kuneruueckue HccnenoBath BIUSHUE 1. JlaboparopHas paboTa Ha BEIOOD: OK 01
3aKOHOMEPHOCTH KOHIIEHTPAIUH — «Onpenenenne 3aBUCAMOCTH OK 02
MIPOTEKAHUS pearupyromux BemecTB U CKOPOCTH PEAKIHH OT
XUMUYIECKUX TEeMITepaTypbl Ha CKOPOCTH KOHIIEHTPAIIH Pearupyronmx
peakuuit XUMHYECKUX PEaKIUit BEIIECTBY;

— «OmnpeneneHue 3aBUCUMOCTH
CKOPOCTH PEaKIuy OT
TEMIEPATYPBD».

2. I[IpakTHKO-OpHUEHTUPOBAHHBIE
TEOpETUYECKHE 3aJ]aHMsI Ha aHATU3
(haKkTOpOB, BIUAIONIMX HA U3MECHEHUE
CKOPOCTH XUMHUYECKON PEaKIIIH.

5.2 |Tepmonmnamuyeck |MccnenoBates BiusiHIES 1. 3agaun Ha pacyeThl TEMIOBBIX OK 01
Y€ 3aKOHOMEPHOCTH |M3MEHEHHUs KOHIEHTPAUH  |3(h(eKTOB XUMMUECKHX peaKiuii 1 OK 02
MIPOTEKAHUS BEIIECTB, PEAKIMU CPENLI U |ompe/esieHUe TUIIA Peakuu (1o
XUMUYECKUX TEMIIEPATYPhI HA CMEIIEHUE | TernoBoMy 2P dEKTy: IK30- U
peaKHI/II\/'I. XUMHUYCCKOI'0 paBHOBECHUSA 3H ,Z[OTepMI/I'{CCKI/IG).

PaBHoBecne 2. [IpakTHKO-OpHEHTHPOBAHHbIE

XAMUYCCKHAX 3aJ]aHus Ha IPUMEHEHue npuHumna Jle

peaKHI/Iﬁ TaTense a1 HAXO0XKACHUS
HaIpaBJICHUs CMEIICHUS PAaBHOBECHS
XUMHUYECKOUN peakuuu u
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Mopnyas / Paznen /
Ne Tema PesyabTaT 00y4enns OueHoYHBIE MEPONPUSTHSA OK
aHanu3 (pakTOpOB, BIMSIONINX HA
CMeIlleHHe XUMHYECKOT0
PaBHOBECHSL.
3. JlabopaTopHas paboTa
«M3ydyeHne BAVSIHHAS Pa3IAIHBIX
(akTOpOB Ha CMelLIeHNE
XMMHUYECKOTO PABHOBECHS.
6 |Pa3gex 6. HccaenoBars qucnepcabie | KonTpoabnas padora mo Teme
JducnepcHbie CHCTEMBI «JlucnepcHbie CHCTEMbI»
CHCTEMBI
6.1 |ducmepcHbie PasnuyaTh HCTHHHBIE 1. 3agaun Ha NPUrOTOBJIEHHE OK 01
CHCTEMBI 1 pacTBOpBI, KOJUIOUTHEIE pacTBOpPOB. OK 02
baxrops nx PacTBOPEI U 2. IIpaKTUKO-OpHEHTUPOBAHHEIE
YCTOWYHBOCTH rpy0OIUCIIEPCHbIC CUCTEMBI | pacueTHBIE 3a/[aHHs Ha JUCTIEPCHBIE
Ha OCHOBC XMMHUYECKOI'0 CUCTEMBI, HCITIOJIb3yeMbIC B OBITOBOH H
SKCIICPUMCHTA MPOU3BOJICTBEHHOM JI€ATEILHOCTH
YeoBeKa.
6.2 |HccnenoBanue UccnenoBats Gusuko- Jlaboparophas pabota (Ha BEIOOD): OK 01
CBOICTB XUMUYECKHE CBOMCTBA — IIpuroToBiieHHE PACTBOPOB;
AUCIICPCHBIX pasIM4HBIX BUNIOB — HccnenoBanne qucnepcHbIX
CHUCTEM JUCTICPCHBIX CUCTEM CHUCTEM.
7 |Pa3nmen 7. HccaenoBath cBOMCTBA
KauecTBeHnbIe OpPraHUYecKuX H
peakiuuu HEOPraHWYeCKHUX BEIIECTB C
00HapYy:KeHUusl HCI0JIb30BAHHEM
OpPraHMYecKHX M |KaYeCTBEHHBIX peaKnuii
HEOPTraHMYeCKNX
BelIeCTB
7.1 |O6HapyxeHue UccnenoBars kauectBennsie | 1. JlaboparopHas padota (Ha OK 01
HEOPTaHHYECKUX peaknuu HeOpPTraHUIECKUX BEIOOD):
KaTUOHOB U BEILIECTB — AHaTUTHYECKUEe peaKIun
AHHOHOB kaTtuoHoB |-V rpynm;
— AHanuTHYECKUEe peaKIun
AHHOHOB.
2. IlpakTrueckue 3a1aHus Ha
COCTaBJICHUE YPAaBHEHUN peaKIuit
oOHapyxeHus: kKaTuoHoB |-VI rpynn u
AQHHOHOB, B T.4. B MOJICKYJISIPHOH H
MOHHOH (popmax.
7.2 |O0OHapyxeHHe HccnenoBars kauectBennble | 1. JlabopatopHas pabora (Ha OK 01
OpPTaHUYECKUX peakuuu OpraHu4YeCKHuX BBIOOP):
BEIIECTB COCAMHEHHUH OTJENbHBIX — KagecTBeHHbIEC peakiu Ha
OTJEIBHBIX KIIaCCOB OTJIeNTbHBIE KIIACCHI OPTaHMYECKIX
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Mopnyas / Paznen /
Ne Tema PesyabTaT 00y4enns OueHoYHBIE MEPONPUATHSA OK
KJIACCOB C BEIIIECTB;
HCIIONb30BAaHUEM — KauectBennrniit ananus
KaueCTBCHHBIX OPraHUYECKUX COSTUHEHUH 10
peaxuuit (YHKIIMOHAIBHBIM TPYyTIIIaM.
2. IIpakTrdeckuie 3aaaHus Ha
COCTaBJICHHE KaUeCTBEHHBIX
peakuuii OOHaPYKEHUS
OPTaHUYECKUX COEIUHEHUH.
Il |[[IpukiagHO# MOTYIb
8 |Pa3mex 8. OueHuBaThH NMOCJIEACTBUS 3amuTa Keica (¢ yuerom Oyayuiei
Xumus B ObITY H OBITOBOM N npo¢ecCHOHAIBLHOM AeSITeJIbHOCTH)
NPOU3BOACTBEHHO |MPOU3BOACTBEHHOM
i 1esiTeIbHOCTH JAeSTeJJLHOCTH YeJI0BeKa C
YeJl0BeKa MO3ULMH 3KO0JIOTHYeCKOH
0e30MacHOCTH
Xumus B ObITY U OrneHuBaTh MOCAEACTBUA Keiic (c yuerom Oynmymeit OK 01
MIPOM3BOACTBEHHON | OBITOBON U npodecCuOHaIBHON AEATEIBHOCTH) OK 02
IEATEIILHOCTH MTPOM3BOJICTBEHHOMN Bo3MOXHBIE TEMBI KEHCOB: OK 04
YeloBeKa JIESTEITLHOCTH YEJIOBEKA C 1. lMorennenue kmuMara u OK 07
TTO3UIINH SKOJIOTHUECKOM BBICBOOOJKICHHE Ta30BBIX THIPATOB CO
Oe3omacHOCTH JTHA OKEaHa.
2. byayiie MaTepuaibl 1 aBua-,
MAIIIMHO- U PUOOPOCTPOCHUSI.
3. Hosble Matepuaisl 1ist
COITHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
PaCTHTEIHHBIX MPENapaToOB.
9.1 (Pa3pen 9.1. HNuTepnperupoBarh 3ammra yyeOHO-
HccnenoBanne u XHMHYeCKHe MPouecchbl 1 HCCJIET0BATEIHCKOT0 MPoeKTa (¢
XUMHYECKHI siBJIEHNs1 B Onocgepe y4ueToM Oyayimei
aHaJIN3 00bEKTOB npogeccuOHATbLHOM 1esiITeILHOCTH)
onocgepnl
9.1.1 | OcHOBEI BEIMOMHATS NONMHBINA ITUKIT 1. Ha60paTQpHa;{ pa60Ta «OCHOBBI OK 01
na60paT0pH017I OKCHICPUMECHTAJILHOTO naGopaTopHoﬁ MIPaKTUKH.
IIPaKTHKH B HCCICI0BaHMS C 2. TunoBele pacyeThl 110 TEMaTHKE
HpO(beCCI/IOHaIH)HBI X CO6JIIOILCHI/I€M ImpaBUJI DKCIIEpUMEHTA.
11abopaTopUsiX Ge3omacHoro obpateHus ¢ 3. 3a7aun Ha BBIYUCIIEHHE CPEIHErO
BCIICCTBAMU U 3HAYEHUS DKCIIEPUMEHTAIBHBIX
n1a60paTopHBIM JIaHHBIX, TOTPELIHOCTH.
00opyioBaHueM 4. TlpencraBiieHue pe3ysibTaToB
IKCIIEpUMEHTA B Pa3IuuHON popme
(Tabmuta, rpaduk, OTIET, JOKIIAT,
Mpe3eHTAINs).
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Mopnyas / Paznen /
Tema

PesyabTaT 00y4enns

OueHoYHBIE MEPONPUATHSA

OK

9.1.2

XuMHUyeCcKui
aHamn3 mpod BOABI

HccaenoBaTh XUMHUYECKUIT

cocTaB P00 BOJIBI

1. Tect «CBoiicTBa U COCTAaB BOABD.
2. 3amanue « XuMHYECKU COCTaB
BOJIBI, THII BOABI K CIIOCOOBI €€
MPUMEHEHUS (C UCTIOJIb30BAHUEM
HOPMATHUBHBIX TOKYMEHTOB).

3. IIpakTUKO-OpHEHTUPOBAHHEIE
TEOpPETUUYECKHUE 3a/IaHUSI HA COCTaB
BOJBI U CITOCOOBI BHIPYKCHHUS
KOHIICHTpAIUi U mepecyeT
KOHIICHTpAIUi (C UCIIOJIb30BAHUEM
HOPMAaTHBHBIX TOKYMEHTOB).

4. JlaboparopHas paboTa Ha BEIOOD:
— O4ncTKa BOMBI OT 3arps3HCHUM;

— Omnpenenenue pH Boawl u ee
KHCJIOTHOCTH;

— Onpenenexue )XeCTKOCTH BOABI U
CIOCOOBI €€ YCTPaHeHHSI.

OK 01
OK 02
OK 07

9.13

XUMHUYECKUN
KOHTPOJIb Ka4eCTBa
MNPOIYKTOB UTAHUS

HccnenoBats XUMHUUYECKUN
COCTaB HpOILYKTOB IIUTAHUA

1. Tect «Opranuyeckue u
HEOPraHUYECKUE BELIECTBA,
BXO/ISILIIAE B COCTAB MPOIYKTOB
HHUTAHHSD).

2. TIpakTUKO-OpUEHTHPOBAHHbIE
3a/IaHUs IO KyJIHHAPHOW TeMaTHKe.

3. JTaGoparopHast paGoTa (Ha

BBIOOD):

— OOHapy»XeHHE HUTPATOB B
HPOAYKTaX MUTAHHUS,

— HccnenoBanne MpoyKTOB ITUTAHUS
Ha HaJIM4Me yTIIeBOJ0B (MyKa, TBOPOT,
MOJIOKO, HOTYpT) Ha HaJTU4Ke
YTIIEBOJIOB (Kpaxmal, TJII0K03a,
caxaposa).

OK 01
OK 02
OK 07

9.14

XUMHYECKUN
aHaiau3 Tpood
TIOYBBI

UccnenoBaTh XUMHUYECKUI

COCTaB P00 MOYBKI

1. Tecr mo Teme «XuMHYECKHIA
COCTaB HEOPraHUYECKUX H
OpraHUYECKUX YI0OpEHHI.

2. 3ayanue «B3anMocBs3b cocTaBa
MTOYBHI, THII TIOYBHI 1 €€
Ha3HAYCHHSD).

3. JTaGoparopuas pabora (Ha
BBIOOP):

— O0OHapyXeHne HEOPTaHMIECKUX
npuMecel B Mpo0ax MOYBkI;

— Omnpenenenune pH BogHOM

OK 01
OK 02
OK 07
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Monyas / Paznen /

No Tema Pe3yabraTt 00yuyenust OueHoYHBIC MEPONIPUATHS OK
BBITSDKKH TIOYBBI, €€ KHCIOTHOCTH H
[IEJIOYHOCTH.

9.1.5 |ccnenoBanue HccenenoBath XuMUYIeCKAN VY4ebOHo-uccnenopareabckuii mpoekr 8 | OK 01
00BEKTOB cocTaB 00BEKTOB OMocepbl | 00IaCTH HCCIISAOBAaHISA 0O0BEKTOB OK 02
ouochepsl Ha TIpUMeEpPe TIPOAYKTOB ouocgepsl. OK 04

MUTAHMS, BOJIbI U TIOYBBI Bo3MoHBIE TEMBbI TPOSKTOB: OK 07

1. Vccnenosanue cocraBa
MUHEPaIbHON BOJBI U
PEKOMEHJIAINH TI0 €
HCTIOJTb30BaHHMIO.

2. UccremoBanue paspyIiiaroniero
JeUCTBUS IPUPOJHOMN BOJBI HA
CTPOUTENLHBIEC MATEPHUAITBI.

3. CocraBieHre MpoeKTa
[IBETHUKA/0ropoja/caaa B
3aBHCUMOCTH OT COCTaBa
MPOAHAIM3UPOBAHHBIX ITOYB.

4. Cocrapienue cOalaHCHPOBAHHOTO
MEHIO Ha JieHb (HEeII0) B
3aBHCUMOCTH OT COZICPIKAHHUS
XUMHUYCCKHX MAKpPO U
MUKPO3JIEMCHTOB B IMIPOAYKTAX
MTUTAHUS.

5. UccnenoBanue kauecTBa
OUTHEBOI BOIEL.

6. Hccnenosanue mpod
BOJIOITPOBOJIHOM BOJIbI HA MTPEAMET
YCTpaHEHHSI JKECTKOCTH.

7. YcTpaHeHue 5KeCTKOCTH BOJIBI B
CeNIbCKOXO035IHCTBEHHOM
JIeSITeTIbHOCTH.
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B denepanbHbIX M perMoHaIbHBIX MPOIEAYPax OINEHKH KadecTBa 00pa30BaHMs UCIIONB3YETCs MepeucHb
(romuukaTop) pactpeesIeHHBIX M0 KJIACCaM IPOBEPSEMBIX TPSOOBAaHUH K pe3yJbTaTaM OCBOCHUS OCHOBHOWM
00pazoBaTeILHON MPOTPAMMBI CPEAHETO OOITETO 00pa30BaHUS M DIIEMEHTOB COJICPYKAHMS 110 XHMMHH.

IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOCHUS OCHOBHOM
o0pa3zoBarenbHol nporpammsl (10 kiacc)

KOH HpOBepﬁeMbIe npeaMeTHbIC PE3YyJIbTAThI OCBOCHUA OCHOBHOI OﬁpaBOBaTeﬂbHOﬁ
nmpoBepaemMoro nmporpamMmsbl CpeIHEr o 06111er0 06pa303a1mﬂ
pe3yabTarTa
1 Teopernueckre OCHOBBI OPraHUYECKOW XUMUHU
11 ChopMupoBaHHOCTh TPEACTABICHUH O XUMHYECKOW COCTaBISIOLICH

€CTECTBEHHOHAYYHOU KapTUHBI MHUPA, POJIM XUMHUHU B MO3HAHUM SIBIICHUU
npupoabl, B (OPMUPOBAHHHM MBIIUICHUS W KyJIbTYpPbl JHUYHOCTH, €€
GYHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOAMMON  JJisi  pelleHus
MPaKTUYECKUX 3a/lad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 37I0POBbIO M IPUPOJTHOM Cpesie

1.2 BnageHnue cuUCTEMOM  XMMHUYECKMX 3HAHMH, KOTOpass  BKIJIKOYAET:
OCHOBOIIOJIAr Al LIUE IIOHATHUSA (Monexyna, BAJICHTHOCTD,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIICHMSI, XMMUYECKasl CBA3b, MOJIb,
MOJISIpHAsi ~ Macca,  MOJSIpHBIH ~ O0BEM,  YIJIEPOAHBIA  CKEJeT,
(byHKUMOHAIbHAS TPYIINA, paAUKall, U30MEpUsl, ©U30MEPBI, FTOMOJIOTUYECKU I
pAl, TOMOJIOTHM, YIJIEBOJOPOABL, KHCIOPOA- M  a30TCOAEpKaIue
COEJMHEHUs, OHMOJIOIMYEeCKM AaKTUBHBbIE BellecTBa (YIJIE€BOABI, KHPHI,
0eJIK1), MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJISIPHBIE
COCJMHEHUs); TEOpPUHM U 3aKOHBl (TEOpUss XMMHUYECKOIO CTPOCHHUS
opranuueckux  BemectB  A.M.  BbytnepoBa),  3aKOHOMEPHOCTH,
CHUMBOJIMYECKHUH S3bIK XUMHH, (aKTOIOIMYECKHE CBEIEHHUS O CBOMCTBAX,
cocTaBe, IOJyYeHHH U 0O€30MacHOM HCHOJIb30BAaHUM  BaKHEUIINX
HEOPraHMYECKUX M OpPraHWYEeCKMX BEIIECTB B OBITY M INPaKTHYECKOU
JIEeATEIbHOCTH YEJI0OBEKA

13 CdopMupoBaHHOCTh YMEHUN BBISBIISTH XapaKTepHbIe MPU3HAKU MOHATHH,
YCTaHABIMBAaTh HX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOLINE
MOHSITHS ITPU ONTUCAHUM COCTaBAa, CTPOEHUS U MPEBPAILlEHUN OPTraHUYECKUX
COEIMHEHU N

14 c(OPMHPOBAHHOCTh YMEHUHN HCIIOJIb30BaTh XUMUUECKYIO0 CUMBOJIMKY ISt
COCTaBJI€HUS ~ MOJIEKYJSIPHBIX W CTPYKTYpHbIX  (pa3BepHYTOH,
COKpaIleHHO!) (popMyJ1 OpraHMueCKUX BEIIECTB U ypaBHEHUH XUMHUECKUX
peaklMii, N3roTaBIMBATh MOJEIN MOJIEKYJ OpPraHWYECKHX BEIIECTB JUIS
WJUTFOCTPALIMY UX XMMUYECKOT0 U IIPOCTPAHCTBEHHOI'O CTPOCHHUS

1.5 CdopMupoBaHHOCTH YMEHUN YCTAaHABINBATH IPUHAIICKHOCTh U3YYCHHBIX
OPTraHWYECKHUX BEMIECTB MO MX COCTABY M CTPOCHHIO K OMpPEIeIEHHOMY
knaccy  (rpymme)  coenuHeHUM  (YIJIEBOJOPOIBI,  KHUCIOpOA |
a30TCOJEpIKAIIMNEe COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUs),
JlaBaTh UM Ha3BaHUs MO cucrteMatnyeckoi HomeHknatype (IUPAC)

15 CdopMUpOBaHHOCTH YMEHUSI ONPEICNISTh BUABI XUMHYECKOH CBS3U B
OpPraHUYECKUX COSAMHEHUSIX (OJMHApHbIE U KpaTHbIE)
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1.6

CdopMUpOBaHHOCTh YMEHHUSI MPUMEHSATH: MOJOXKEHHUS TEOPUU CTPOCHUS
oprannveckux BemiectB A.M. BytnepoBa /s 0OBsICHEHUSI 3aBUCHMOCTHU
CBOMCTB BEILIECTB OT UX COCTAaBa U CTPOEHHUS; 3aKOH COXPaHEHUS MacChl
BELIECTB

YraeBonopossl. Kuciopozconepxaiiue u a30TCoAepIKalie OpraHuIecKue
coeiMHEeHUs. BRICOKOMOJIEKYJISIpHBIC COSAMHEHUS

2.1

CdopMupoBaHHOCTh yYMEHUW TNPUBOAUTH TPUBHAJIbHBIE HA3BAHUA
OT/ICNIbHBIX OPraHUYEeCKUX BEIIECTB (ITWUJICH, MPOIMIICH, alleTUJIEH,
STWJICHIJIUKOJb, TJUIEepUuH, ¢eHoN, QopManbIerui, ameTalblIeru/,
MypaBbUHAs  KHUCJIOTA, VYKCYCHas KHUCJIOTa, OJICMHOBAas  KHCIIOTA,
CTeapuHOBAas KUCIIOTA, III0K03a, GPYyKTO3a, KpaxMal, HEeJUTI0103a, MIUIIKH)

2.2

CdopMUpOBaHHOCTh YMEHHM  XapaKTepU30BaTh COCTaB, CTPOCHHE,
du3nYecKue W XHMHYSCKHE CBOWMCTBA THIHMYHBIX MPEICTaBUTEIICH
pa3IMYHbIX KJACCOB OPraHMYECKHUX BeIIecTB (METaH, 3TaH, O3THJICH,
NPONWJICH, aleTwieH, OyramueH-1,3, wmermnOyramuen-1,3, OeHzodm,
METaHOJ, ATaHOJ, ATHICHIJHUKOIb, TJIUICPUH, (EHON, aleTaabIeru,
MypaBbHHAsE W YKCYCHas KHCJIOTBHI, TJIFOKO3a, Kpaxmall, IIeJIII0JI03a,
aMUHOYKCYCHAas KUCJIOTa)

2.3

CdopMUpOBAaHHOCTh YMEHHS WILIIOCTPUPOBATh T'E€HETHYECKYIO CBSI3b
ME¥XK]ly THIIUYHBIMU MPEACTABUTEIIAMHU PA3JIMYHBIX KJIACCOB OPraHUYECKUX
BEILECTB YPAaBHEHUSMHM COOTBETCTBYIOIIMX XUMHUYECKHX pEaKUHid C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CdopmupoBaHHOCTH yMEHUs XapaKTEepU30BaTh HMCTOYHHUKHU
YTJIEBOJOPOIHOTO ChIpbsi (He()Th, TPUPOIHBIA Ta3, Yrojb), CIOCOOBI HUX
nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MTPOYKTOB MepepadoTKH

XUMHS U KU3Hb. PacueThbl

3.1

CdopmMupoBaHHOCTh YMEHHUH BJIa/eTh CHUCTEMOW 3HAHH OO0 OCHOBHBIX
METO/IaX HAy4YHOTO TMO3HAHUA, WCIOJIB3YEMBIX B XMUMHHU TPH H3YYCHUH
BEIIIECTB U XUMUYECKUX SBJICHUH (HaOII0IeHNEe, U3MEPEHNE, SKCTIEPUMEHT,
MOJICIUPOBAHUE), HCIOJIb30BATh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JIA
MPUHSITUS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIlUsIX, CBS3aHHBIX C
BEIIIECTBAMH M X TPUMEHEHUEM

3.2

CdopmMupoBaHHOCTh ~ yMEHMH  coOMofaTh  MpaBWiia  IOJIb30BAHUS
XUMHUYECKOH MOCYI0M U 1abopaTOpHBIM 000PY0BaHUEM, a TAKXKe PaBUiIa
oOpallleHusT C BeIIECTBAMU B COOTBETCTBUU C HMHCTPYKUUSMHU TIO
BBITTOJIHEHUIO TAOOPATOPHBIX XMMUYECKHX OIBITOB

3.3

ChopMupoBaHHOCTh YMEHHUH IUIAHUPOBATh W BBINOJHATH XUMHUYECKHIM
SKCTIEPUMEHT (TIPEeBpAIlIEHUS] OPTaHWYECKHUX BEIIECTB NPH HarpeBaHUH,
NOJyYeHHEe JTUJICHAa M H3YYEHUE €ro CBOWMCTB, KAaUYeCTBEHHbIC PEAKIINU
OpTraHU4YCCKUX BCHICCTB, ACHATYypalHia O€JIKOB IIpy Harp€BaHWH, OUBETHBIC
peakiuu 6eJIKOB) B COOTBETCTBHUHU C MPaBUJIAMH TEXHUKHU O€30MTaCHOCTH ITPH
oOpalleHUn ¢ BemlecTBaMM M JTAOOpPaTOpHBIM  000pPYAOBAHUEM;
NPEICTaBIATh PE3yJIbTaThl XMMUYECKOTO SKCIEpUMEHTa B (opMe 3amucu
YPaBHEHUH COOTBETCTBYIOIIMX PEAaKIUi W (OPMYIHPOBATH BHIBOABI Ha
OCHOBE 3THX PE3yJIbTaTOB
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3.4

CdopMupoBaHHOCTh YMEHUN MPOBOJUTH BBIYMCICHHUS IO XUMHYECKUM
ypaBHEHUSM (MacChl, O00bEMa, KOJIUYECTBA WCXOJHOTO BEIIECTBA WIIH
MPOJYKTa PEaKIMK MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3
MCXOJIHBIX BEIIECTB WJIU MPOJAYKTOB PEAKIIIH)

3.5

CdopMUpOBaHHOCTh YMEHUH KPUTHUYECKH AHAIM3HPOBATH XHUMHUYECKYIO
uH(pOpMaIIKIO, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHHUKOB (CpelICTBA MacCOBOM
uH(popmanuu, cetb UHTEpHET U Apyrue)

3.6

CdopMUpOBaHHOCTh yMEHHI COONIOATh MpaBWIA  JKOJIOTHYECKU
1eJIeCO00Pa3HOro MOBEJACHUS B OBITY M TPYAOBOH NEATEIHLHOCTH B LIEJSAX
COXpaHEHHUs CBOEro 3JI0pPOBbS M OKpPYXKaloWEed INPUPOJHON CpEXBbl,
OCO3HABaTh OMACHOCTh BO3JICHCTBUSI HA )KUBBIE OPTaHU3MBbI ONPEACIICHHBIX
OpraHWYEeCKUX BeIlecTB, MOHUMAas cmbich nokazatens [IJIK (nmpenensHo
JMOMYCTUMOW  KOHIIGHTpAlluM), TMOSICHATh Ha TpUMEpax CIocoObl
YMEHBIIIEHUS U MPEIOTBPAICHHS] UX BPEIHOTO BO3JICUCTBHUS HA OPTraHU3M
YeJioBeKa

IIpoBepsiemble 3j1eMeHTHI coaep:kanus (10 kiacc)

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

Teopernueckre OCHOBBI OPraHUYECKOW XUMHUH

11

[IpenMeT OpraHMYecKOM XUMHM: €€ BO3HMKHOBEHHE, Pa3BUTHE W 3HAYCHHUE B
IIOJIyYEHUN HOBBIX BEIIECTB M MaTepHaloB. TeopHs CTPOEHUsS OPraHUYECKHX
coenquHeHuil A.M. byTiepoBa, €€ OCHOBHBIE IOJIOKEHUS

1.2

CtpykTypHble (OpPMYJIBl OpPraHMYECKUX BEIHIECTB. [ OMOIIOTHSA, W30MEpPHUS.
XuMHYecKasi CBSI3b B OPraHUUECKUX COCTMHCHUSX - OJMHAPHBIC U KPATHBIC CBS3H.
[IpencraBienue o knaccupuKay OPraHuIeCKIX BEIIECTB

13

HOMeHKHaTypa OpraHU4YC€CKUxX COG,I[I/IHCHI/Iﬁ (CI/ICTeMaTI/I‘-IeCKaH) U TPUBHUAIBHBIC
Ha3BaHUS BaXKHEUIIINX HpeI[CTaBI/ITeJ'Ief/'I KJIaCCOB OPraHUYCCKHX BCUICCTB

YrneBo1oposl

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psill. MeTaH U 3TaH - mpocTenme
NpPEJCTaBUTENIN alKaHOB: (PU3MYECKHMe W XUMHUYECKHE CBOICTBa (peakiuu
3aMelIeHHs U TOPEHUS ), HaX0XACHNE B IPUPOJIe, MOTyUEHHE U IPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOEHHME, TOMOJOTMYECKHH psAa. DTUIEH W MPONUJIeH -
NpOCTEUIINE TPEICTABUTENN aJKEHOB: (U3NYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuMy TUIPUPOBAHMS, TaJOTEHUPOBAHUS, THUApPATAIUH, OKHUCICHUS U
MOJIMMEPU3ALNH ), TIOJTyUYEHUE U IPUMEHEHHE

2.3

Ankanuensl: Oyraguen-1,3 u MetwiOyraaueH-1,3: crpoeHue, BakHEHIIMe
XUMHYECKHE CBOMCTBA (peakius noaumepusanun). [loayyeHne cuHTETHYECKOTO
KaydyKa U pEe3UHbI

2.4

AJKWHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHHN P, AIETUJIEH -
MPOCTEHIINY TPEACTaBUTENh AaJKWHOB: COCTaB, CTPOCHHE, (PUINYECKUE U
XUMUYECKHE CBOMCTBA (PEaKIUy TUIPUPOBAHMS, TaIOTCHUPOBAHUS, THAPATAIIHH,
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TOpeHus), MOJIy4eHrEe U IPUMEHEHUE

2.5

Apenbl. benson: cocraB, crpoeHue, (U3NYECKME U XHMHUYECKHE CBONCTBA
(peakuuy raJJoreHHpPOBAaHUS U HUTPOBAHUSA), IOJIYUYEHUE U IpUMEHEHHE. TOITyO:
COCTaB, CTpoeHHME, (U3MYECKHEe M XUMHUYECKHME CBOMcTBa  (peakuuu
TaJIOTEHUPOBAHUSI W HUTPOBAHUS), IOJyY€HUE M INpUMEHEHHE. TOKCHUYHOCTH
apeHoB. ['eHeTHueckass CBA3b MEXIY YIVIEBOJOPOJAMH, NPUHAAIESKAIIUMU K
pa3IMyYHbIM KJ1accaM

2.6

[IpupoaHbIe HCTOYHUKH YTIAEBOAOPOAOB. [IpHpoIHbI Ta3 U MOMyTHBIE HE(TAHBIC
ra3el. Hedth u ee mpoucxoxaenue. CriocoOsl nepepaboTku HeQTH: TIEPETOHKA,
KPEKUHT (TEPMUYECKHUN, KaTaaUTUYEeCKHii), muponus. IIpoaykTel mepepaboTku
He(TH, UX MPUMEHEHHE B MPOMBINUIEHHOCTH W B ObITy. KameHHbIl yronp u
IPOIYKTHI €r0 nepepaboTKu

Kucnopoacoaepxaiiine opraHuuecKue COeJUHEHUS

3.1

Hpe,[[eJ'ILHLIC OIHOATOMHBIC CITMPTHI. MeTaHoa U 3TaHOII: CTpOCHHC, (1)1431/1%01(1/16
)51 XHUMHUYCCKUC CBOMCTBaA (peaKHI/II/I C AKTHBHBIMU METajlJlaMH,
TaJIOrCHOBOAOPOJaMU, FOpeHI/IC), IIPUMCHCHHC. BOI[OpOI[HBIG CBJA3U MCKAY
MOJICKYJIaMH CITUPTOB. I[eflCTBI/Ie MCTAHOJIa U 3TaHOJIa HAa OpraHrU3M 4YCJIOBCKaA.
MHoroaToMHEIS CIIMPTHI. OTHWICHIIMKOJIb U TJIMLCPUH: CTPOCHHUC, (1)I/I3I/I'~IGCKI/IC 41
XUMHNYCCKHUC CBOMCTBA (B3aHMOHeﬁCTBHC co MICJIOYHBIMU METaljlaMu,
KauCCTBCHHAA pPCaKlud Ha MHOIOATOMHBIC CHI/IpTI)I). I[CﬁCTBI/IG Ha OpraHu3M
YCJIOBCKA. HpI/IMeHeHI/Ie rIMOCprHa U STHIJIICHITIMKOJIA

3.2

DeHOII: CTPOSHUE MOJICKYJTBI, (PU3HUECKUE U XUMUIECKHIE CBOMCTBA. TOKCHIHOCTh
denona. [Ipumenenue gpenomna

3.3

AJ'IB,I[GFI/II[H U KCTOHBI. q)OpMaJ'ILI[eFI/II[, afeTaJIbACTHU/A: CTPOCHHUC, (I)I/BI/ILICCKI/IG 151
XHMHYSCKHE CBOMCTBA (peaKHI/II/I OKHCJICHHA W BOCCTAHOBJICHHS, KAQUCCTBCHHBIC
peaKI_[I/II/I), MOJIYYCHHUEC U [TPUMCHCHUC

3.4

OnHOOCHOBHBIE TpefebHbIE KapOOHOBbIE KHCIOThl. MypaBbUHas U yKCyCHas
KHUCJIOTBI: CTPOCHUE, (U3NYECKUE U XUMUYECKHE CBOMCTBA (CBOICTBA, 001IMeE IS
Kjacca KHUCIIOT, peakuus dSTepuuKaiuu), TMOIy4eHHe U IpPUMEHEHHE.
CreapuHOBas ¥ OJIEMHOBAsI KUCIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHCIIOT. Mbljla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, X MOOILIEe JeiicTBUe

3.5

CrnoxHble 3pUpbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. I'MAPOIN3 CIOXKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenue xupoB. buonornyeckas poib
KUPOB

3.6

VYraeBoasl: cocTaB, KJIacCU(PHUKAIMS YIJIEBOJOB (MOHO-, TU- M MOJHCAXapUabl).
['moko3a - mpocTeduii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢du3nueckre 1 XUMUYECKHE CBOMCTBA (B3auMoaeicTBHe ¢ Tuapokcuiom meau (11),
OKHCJICHHE aMMMayHbIM pacTBOpoM okcuaa cepedpa (I), BoccraHoBieHue,
Opo’KeHHE TJIIOKO3bl), HaXOXKJEHHE B MpPHUPOJE, NMPUMEHEHHE, OMoIoruyeckas
posb. ®otocunTe3. OpykTO3a Kak U30Mep IIIIOKO3bl. Kpaxman u 1esnroiio3a Kak
npupoaHbie nonuMepsl. CTpoeHue KpaxMana M Lesunoio3bl. dusmdeckue U
XUMHYECKHE CBOMCTBA Kpaxmaina (TUIpOIn3, KaYeCTBEHHAs PEAKIIHUS C HOI0M)

A3oTcoaepKale OpraHuIeCcKue COSTMHEHUS

4.1

AMUHOKHCIOTH Kak aM(OTepHble OpraHuYeckue coequHeHus. Pusznyeckue U
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XMMHYECKHE CBOICTBA aMHMHOKUCIOT (Ha MpUMepe IIHIHMHA). buomornyeckoe
3HAYCHUE aMUHOKUCIOT. [lenTu b

4.2

benku kak npUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. [lepBuunas,
BTOpUYHAs U TPETUYHAs CTPYKTypa OeiakoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOIIN3, ACHATYpAINs, KAYeCTBCHHBIE PEaKIINK HA OCTTKU

BricokoMoneKyIsspHbIE COETUHEHUS

5.1

OCHOBHbBIE TMOHATHUS XHMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJTUMEPU3ALINU, CPEIHSST MOJICKYJIsIpHAs
Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIMHEHUM -
MOJIMMEPU3AIHS U MTOJIUKOHCHCALIHS

5.2

3KCHepI/IMeHTaHBHLIC MCTOABI M3YUCHHUA BCIICCTB HU HUX HpeBpaHIeHHﬁI
O3HAKOMIJICHHUC C 06pa3uaMH MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,
Kay4yKOB. HOJIy‘IeHI/IC CUHTCTUYCCKOI'O KaydyKa 1 PE3UHbI

IIpoBepsiemble TPeGOBaHMS K pPe3y/JIbTATaAM OCBOEHHUS OCHOBHOM
oOpa3oBarteibHO nmporpammal (11 kiace)

Kopn
NpoBepsieMoro NMPOrpaMmbl cpeiHero 0ouero o0pasoBaHust

pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE pPe3yJabTaThl 0CBOEHUSI OCHOBHOI 00pa30oBaTeIbHOM

1

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHH

11

Brnanenue cucreModl  XMMHYECKMX  3HAaHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TTOHATHS (XUMHUYECKHH JJIEMEHT, aTOM, JJIEKTPOHHAS
000J104Ka aToMa, s-, P-, d-3J1eKTpOHHBIE OPOUTAIM AaTOMOB, HOH, MOJIEKYJIa,
BaJIEHTHOCTb, DJIEKTPOOTPUIIATEIILHOCTh, CTENIEHb OKUCIIEHHU S, XUMUYECKas
CBs3b, MOJb, MOJSIpHAs Macca, MOJSPHBIA 00BEM, KpHCTAJUIMYecKas
pernieTka, THITBI XUMHUYECKUX peakuit (OKUCTUTENBHO-
BOCCTAHOBUTEJIbHBIE, H5K30- M SHJOTEPMHYECKHE, PpEAKIMd HOHHOTO
oOMeHa), pacTBOpP, JJIEKTPOJUTHI, HEDJICKTPOIHUTHI, DJIEKTPOJIATHYECKAS
JUCCOIMAIsA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb XUMHYECKON
peakuuy, XHMHUYECKOE€ paBHOBECHE); TEOPHUM U 3aKOHBI (TeopHs
ANEKTPOJIUTHYECKON  auccouumanuu, Ilepmommueckunn 3akon  J[.U.
Menneneena, 3aK0H COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (DAKTOIOTHYECKHE CBEACHHSI O CBOMCTBAX,
COCTaBe, TIOJydYeHWH U O€30MacHOM HWCIOJB30BAaHUU  BaXKHEUIIIHNX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOM NeATEIHLHOCTH YEIOBEKa

1.2

C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ BBIABJIITE  XAPAKTCPHBIC TIPHU3HAKU U
B3aUMOCBA3b N3YYCHHBIX HOHHTI/Iﬁ, IMPUMEHATE COOTBETCTBYIOIIHUEC ITOHATHA
npu onrucCaHruu CTPOCHHUA H CBOICTB HCOPTraHNMYCCKUX BCHICCTB U HX
npeBpameHHﬁ; BBISABJIATH B3aMOCBSI3b XMMHYCCKHNX 3HAHHUI C TTOHATHSIMU
U IpCACTABJICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX ITPEAMCTOB

13

Bragenre OCHOBHBIMM METOAAMM HAyYHOTO TIO3HAHMS BEILIECTB H
XUMHUYECKUX  sBJIeHUN  (HaOdrofieHue, U3MEpeHHe, OKCIIEPUMEHT,
MOJICJIUPOBAHUE)

14

CdopMUpOBaHHOCTh YMEHHHA ONpPEIENSITh BAaJCHTHOCTh U  CTENCHb
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OKHCIICHHSI XUMUYECKHX 3JIEMCHTOB B COCTUHCHUSAX PA3IMYHOTO COCTaBa,
BUJ, XUMHUYECKOW CBSI3M (KOBAJIGHTHAs, WOHHAs, MeETaJJIMYecKas,
BOJIOPOJIHASI) B  COCOUHCHHUSAX, THUN  KPUCTAJUIMYECKOH  PEIICTKH
KOHKPETHOTO BEIIECTBA (aromHas, MOJICKYJISIpHAS, WOHHAs,
MeTauTnIecKas)

1.5

CdopMUpOBaHHOCTh YMEHUH OMNpENeNiaTh XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTMHEHUI

1.6

CdopMupoBaHHOCTH YMEHHSI KJIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKITUH TI0
pa3IMYHBIM TpH3HAaKaM (YUCIIy W COCTaBy pEarnpyrIUX BEIIECTB,
TerioBoMy A3(G(deKTy peaknue, HW3MEHEHHIO CTCICHEH OKUCICHHS
AJIEMEHTOB, OOPATUMOCTH PEAKIIMHU, YIACTHIO KaTaaru3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKIMI Pa3IMUHbIX
TUIIOB, TIOJHBIE U COKpAIllEHHBbIE YPABHEHMsI pEaKLMi MOHHOrO OoOMEHa,
YUHUTBIBAS YCIOBUS, IPU KOTOPBIX ATH PEAKIUU UAYT JO KOHIIA

1.8

ChopMupoBaHHOCTH YMEHHH TNPOBOAMTH PEAKIHU, MOATBEPKIAIOIIHNE
KAUeCTBEHHBIM  COCTAaB  pa3JIMYHbIX  HEOPraHMYECKUX  BEILECTB,
pacro3HaBaTh OIBITHBIM ITyTEM HOHBI, IPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB

1.9

CdopMUpPOBAaHHOCTh YMEHHI pACKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA TOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO
OanaHca 3TUX peakuui

1.10

ChopMupoBaHHOCT ~ yMEHUHl  OOBSCHATH  3aBUCUMOCTh  CKOPOCTHU
XUMHYECKON PEaKINK OT pa3Iu4HbIX (PaKTOPOB

1.11

ChopMHUpPOBAaHHOCT, ~ yMEHUH  OOBSCHATH  XapakTep  CMEIICHUS
XUMUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3JEHCTBHS
(mpuniun Jle HlaTense)

OO0m1as 1 HeOpraHu4ecKas XUMUs

2.1

CdopMHUpOBaHHOCTH YMEHUHN pacKpbIBaTh CMBIC [lepuoaudyeckoro 3akoHa
JAN. MenneneeBa M JE€MOHCTPUPOBATH €ro CHUCTEMATHU3UPYIOLIYIO,
OOBSICHUTENIBHYIO U POTHOCTUYECKYIO (DYHKITN

2.2

ChopMHpPOBAaHHOCT, YMEHUW XapaKTePHU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMMUECKUX 3J1eMEHTOB 1 - 4 nmepuonos Ilepuonnyeckoil cucteMsl
xuMHu4eckux smeMmeHToB .M. MenneneeBa, ucnonb3ys moustus "s-, p-, d-
ANIEKTPOHHBIE  opOuTanmu", '"sHeprermueckue YpoBHHU", OOBSICHATH
3aKOHOMEPHOCTH HM3MEHEHHsS] CBOMCTB XHWMHUYECKUX D3JIEMEHTOB M HX
coeIMHEHUN 1o nepuogam u rpynnaMm llepuoanueckoil cucremsl
xumuueckux 3yemMenToB /(.M. MennaeneeBa

2.3

CdopmMupoBaHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPraHMYECKHUX BEILECTB Pa3IMYHBIX KJIACCOB,
NOJATBEPXKJAaTh  CYIIECTBOBAaHME  TIEHETHMYECKOM  CBSI3U  MEXKAY
HEOpPraHUYECKUMHU BELIECTBAMHU C MIOMOUIBIO YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

2.4

CdopmupoBanHOCTH YMEHUH yCTaHaBJIUBAaTh [IPUHAJICKHOCTh
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HEOPraHWYECKUX BEUIECTB IO HX COCTaBy K OIPEICICHHOMY KJaccy
(rpymnme) coeauHEHMM (IIPOCThlE BEIIECTBA - METAIbl U HEMETAlIbI,
OKCH/Ibl, OCHOBaHHUsI, KUCIOTbI, aM(pOTEPHBIE TUAPOKCUIBI, COITH)

2.5

CdopMupoBaHHOCTh YMEHUN UCIOIH30BAaTh XUMUUYECKYIO CUMBOJIUKY IS
cocTaBlIeHUSI (OPMYJI BEUIECTB W YPAaBHEHHUH XWMHUYECKUX PEaKIIHid,
cucreMatnueckyto HomeHkaaTypy (IUPAC) um TpuBHasibHBIC Ha3BaHUS
OTJIEIbHBIX HEOPIaHWYECKUX BEUIECTB (yrapHbIM TIa3, YIVIEKHCIBIM Tas3,
aMMHAK, TallleHas U3BECTb, HETallleHas U3BECTb, IUThEBAs COAA, MUPUT U

TpyTHE)

2.6

ChopMupoBaHHOCTH yMEHHMI XapakTepu30BaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKHE CBONCTBA HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KIIACCOB,
NOATBEPXKJIAaTh  CYIIECTBOBAaHME  TI'EHETHMYECKOM  CBSI3U  MEXKAY
HEOPraHUYeCKUMHU BEIIECTBAMU c MOMOILBIO ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI

2.7

ChopMupoBaHHOCTH YMEHHH IUIAHUPOBATH W BBIOJIHITH XUMHUYECKHN
9KCHEpUMEHT (pa3joKeHHue IMEepoKCHAa BOJAOpPOJAa B IPUCYTCTBUU
KaTaJln3aTopa, OIpPEJEIEHUE Cpelbl PacTBOPOB BELIECTB C IOMOILBIO
YHHMBEPCAJIbHOI'O MHIAMKATOPA, BIUSAHUE Pa3IMYHbIX (PaKTOPOB HA CKOPOCTb
XUMHUYECKON peakluy, peakllul HOHHOTO 0OMEHa, KaUeCTBEHHbIE PEAKIIUU
Ha cyJsb(aT-, KapOoOHAT- U XJIOPUA-aHUOHBI, HA KATUOH AMMOHUSI, peIlIeHUe
HKCIEPUMEHTAJIbHBIX 3anad 1o Temam "Meramisl" u "Hemeramnsl") B
COOTBETCTBUM C IpaBHJIAMH TEXHUKU O€30MaCHOCTH IMpHU OOpalleHUuu ¢
BEIIECTBAMH U J1a00paTOPHBIM 000PYI0OBAHNEM; ITPEJICTABIISATH PE3YIIbTATHI
XMMHUYECKOTO  JKCHepuMeHTa B (opMe  3amucu  ypaBHEHUI
COOTBETCTBYIOIIMX peakuuil 1 (HOpMyIHpOBaTh BBIBOJBI HA OCHOBE ITHX
pE3yJIBTAaTOB

2.8

ChopMupoBaHHOCT, ~ YMEHHMH  cOONIOgaTh  MpaBHUJa  IOJIb30BAHMS
XUMHUYECKOH MOoCy 101 U 1abopaTOpHBIM 000pYAOBAHUEM, a TAKXKE MTpaBUiIa
oOpalleHuss C BeUIECTBAMH B COOTBETCTBUM C MHCTPYKIHUSAMH IO
BBITNIOJTHEHHIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB

2.9

ChopMupoBaHHOCTh YMEHHUI XapaKTepHU30BaThb XUMHUYECKHE MPOIECCHI,
JeKalle B OCHOBE IPOMBIIIJIEHHOTO TIOJYYEHUS CEPHOW KHCIIOTHI,
aMMMaKa, a Takke cOPMHUPOBAHHOCTD MPEICTaBIeHUI 00 OOLIMX HAyYHBIX
MPUHIINIIAX U SKOJIOTMYECKUX MpodiieMax XMMHUYECKOT0 TPOU3BO/ICTBA

XuUMHS U KU3Hb. PacyeTsl

3.1

ChopMHUpPOBAHHOCTh TPEJCTABICHUNA O XHUMHUYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpA, POJIM XUMHUHU B MO3HAHUM SIBICHUU
NpUPOabl, B (OPMUPOBAHWUU MBINIUICHUSI W KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHATBPHOW  TPaMOTHOCTH,  HEOOXOAMMOW AN pelleHus
MPaKTUYECKUX 3a/7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJHON cpenie

3.2

ChopMupoBaHHOCTh YMEHHH KPUTHYECKU aHAIM3UPOBATH XMMUYECKYIO
uH(pOpMaIIMIO, OJyYaeMyl0 U3 pa3HbIX UCTOYHHUKOB (Cpe/ICTBA MacCOBOM
KOMMYHHMKaIUH, ceTb IHTEpHET U Ipyrue)

3.3

ChopMUpoOBaHHOCTE yMEHHM  COONIOJATh MpaBUjia  SKOJOTHYECKH
1eN1eco00pa3HoOro MOBEACHHS B OBITY M TPYAOBOW NESTEIHHOCTH B IIEJISX
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COXPAHEHUS CBOETO 3J0POBbS U OKPYKAIOIIEH TPUPOITIHON CPEIIbI

3.4

Oco3HaBaTh OIACHOCTH BO3/IEUCTBUS HA KUBBIC OPTaHU3MBbI OIIPEIETICHHBIX
BEILECTB, ITOHMMAas cMbica nokasarens IIJIK, moscHATs Ha npumepax
Croco0bl YMEHBLIEHHUS U MPEJOTBPALLCHHUS UX BPEAHOIO BO3AEUCTBUS HA
OpraHM3M 4€JI0BEKa

3.5

CdopMUpOBaHHOCTh YMEHHH MPOBOJIUTH BBIUUCICHHS C MCIIOJIb30BAHUEM
MOHATHUS '"'MaccoBas JI0Js BEIIeCTBa B pacTBoOpe', 00BEMHBIX OTHOIICHHI
ra3oB MPU XUMHYECKUX PEAKIUSIX, MACCHI BEUIECTBA WM 00BEMA T'a30B 10
W3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WJIM O00bEMYy OJHOTO U3
YYaCTBYIOUIMX B PEaKIUH BELIECTB, TEIJIOBOTO 3(ddekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MACChl BEIIECTB, IPEBPAIICHHS U COXPaHCHUS
SHEPruu

IIpoBepsiemble j1eMeHTHI coaep:kanus (11 kiaacc)

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

TeopeTnyueckrue OCHOBbI XUMUHU

11

XUMHUYECKUH AmeMeHT. ATOM. SIapo aroma, M30TOMbI. DIEKTpOHHAs 000J0YKa.
DHepreTUYecKue ypOBHH, MOJYPOBHH. ATOMHBIC OpOUTANH, S-, P-, -2JI€MEHTHI.
OcobeHHOCTH pacTpeeleHUs] JIEKTPOHOB 10 OpOUTANISIM B aTOMax 3JIEMEHTOB
HEPBBIX YETHIPEX NMEPUOA0B. DIEKTPOHHAsI KOH(UTypalis aTOMOB

1.2

Ilepuoanueckuii 3akoH U [lepuoauueckas cucrema XUMHUYECKUX diieMeHToB [].1.
MenneneeBa. CBsi3b TEPHOIUYECKOTO 3akoHa U Ilepuomuyueckod CHUCTEMBI
xumuueckux snemeHToB .M. MenzaeneeBa ¢ COBpEMEHHONW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMsSI CBOMCTB XHMMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MUMH TPOCTBIX W CIOXKHBIX BEIIECTB IO TpyHmaM U TMEPUOIaM.
3HaveHHE MEPUOJNIECKOTO 3aKOHA B Pa3BUTUU HAYKH

1.3

CrtpoeHnue BemiecTBa. XuMu4eckas cBsi3b. Buibl xumMuueckoi cBs3M (KOBaJIeHTHas
HEMOoJIsSIpHasi U TOJsIpHAasi, MOHHAs, MeTaJInueckasi). MIoHbl: KaTHOHBI U aHUOHBI.
MexaHu3mbl 00pa30BaHHS KOBAJIEHTHOW XUMHUYECKOW CBSI3U (OOMEHHBIM H
JIOHOPHO-aKIENTOpHBIH). BogopoaHas cBs3b

14

BanentHocts. BHCKTPOOTPI/ILIB.TCHBHOCTB. CrelneHb OKUCICHUS

1.5

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
cocTaBa BelllecTBa. THINBl KPUCTAUNIMUECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIIECTB OT THUITA KPUCTAJUTMIECKON permeTKu. [IoHsITHE 0 AUCTIEPCHBIX CHCTEMAX.
Hctunnble 1 KOUIOMHBIE pacTBOPBL. MaccoBasi 1011 BEIlIeCTBa B paCTBOpE

1.6

KJIE[CCI/I(bI/IKaI_[I/IH HCOPTaHUYCCKUX COCIUHEHUI. HOMCHKJ'IaTypa HCOPTaHNYCCKUX
B€IICCTB

1.7

Xumunueckas peakuus. Kinaccudukanus XuMU4ecKuX peakifii B HEOPraHU4ecKou
Y OpPraHN4ecKod XMMHUU. 3aKOH COXPAHEHUs MacChl BEIECTB, 3aKOH COXPAHEHUS
Y IIPEBPAILCHHS SHEPTUHU IIPU XUMUYECKHUX PEAKLIUAX

1.8

CxopocThb peakiuy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB
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1.9

OOpatumble peakIuu. XHUMHUYECKOoe paBHOBecue. DaKTOpHI, BIHUSIONIME Ha
COCTOsIHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle [larense

1.10

OnektponuTtrueckas auccounanuss. CunpHble U ciabbie 3nekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIIECTB: KHCIast, HEUTpasbHas1, eJI0YHast. Peakiny HOoHHOTO
obmena

1.11

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pcakuuun

Heoprannueckas xumus

2.1

Hemeramnbl. [lonoxxkenne HemeramwioB B Ileproandeckoi cucreMe XMMHUYECKUX
anemenToB J[.M. MenzeneeBa 1 0cOOEHHOCTU CTpOeHHUs aToMoB. Pusznueckue
CBOMCTBAa HEMETAIJIOB. AJUIOTPOIHS HEMETAILIOB (Ha MMPUMEPE KUCIIOpOa, CEPHI,
docdopa u yrneponaa)

2.2

XUMHUYECKHE CBOWCTBA BaXXHEUIIUX HEMETAUIOB (TajoreHOB, CEephl, a30Ta,
docdopa, yrmepoga W KpEeMHHA) M HX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICO/ICPIKANUX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHui). [IpumeHneHue
BR)XHEUIINX HEMETAJUIOB M UX COCTMHCHUI

2.3

Metannel. Ilomoxkenue wmetaiuioB B Ilepumoguueckor cucTeME XUMHYECKUX
anemenToB J.M. MenneneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0YEK
atomMoB MetaiioB. O0mue ¢pusndeckue cBoiictBa MetauioB. CIiaBbl METAJIOB.
DNEKTPOXUMHUUECKHUH psijl HAIPSHKEHUH METalJIOB

2.4

XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAJIJIOB (HATPUH, KAJIMM, KalbLIUMi, MarHUM,
ATIOMUHHM, ITUHK, XpOM, XeJIe30, MeIb) U MX coeauHeHud. OOmme crocoObl
NoJTydeHus: MeTasuioB. [I[puMeHeHrne MeTauioB B OBITY U TEXHUKE

2.5

T'enernueckas cBI3b HCOPraHM4YCCKUX BCHICCTB, MPUHAICKAIINX K pPa3JINIHbIM
KJj1accaM

XUMHS U )KU3Hb

3.1

Ponp xumMum B oOecrieueHHH BKOJ'IOFI/I‘-ICCKOI\/'I, 3HepFeTquCKOﬁ 151 HPIH.[CBOﬁ
6G3OHaCHOCTI/I, Pa3sBUTHU MCAWLIUHBI. IlousTue o HAay4YHBIX MCTOAAX IMO3HAHUWA
BCIICCTB U XUMHNYCCKHUX peaKI_[I/Iﬁ

3.2

[IpencraBnenuss 06 oOMMX HAYYHBIX MPUHLHUINAX MPOMBIIUIEHHOTO MOTYYEHUS
BaXHEMIINX BellecTB. UenoBEK B MHUpE BELIECTB M MaTEPHUAJIOB: Ba)KHEHIIME
CTpOUTENIbHbIE MaTepuajbl, KOHCTPYKIIMOHHBIE MaTepHalibl, KpPacKku, CTEKJIO,
KepaMHKa, MaTepuaybl JJsl DJEKTPOHHUKH, HAaHOMAaTepHalbl, OpPraHUYEeCKHe U
MUHEpPAJIbHBIE y100peHUs

3.3

XuMUS W 300pOBbE YEJIOBEKAa: IMpaBUia HCHOJb30BAaHUSA JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia 0€30MacHOTO UCIOIBF30BaHMUS MIPENapaToB OBITOBON XUMUN
B IOBCEIHEBHON KU3HU
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