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1. IACIIOPT PABOYEN MPOTI'PAMMBI YYEFHOU JUCHUILJIAHBI

1.1. O6saacTh npuMeHeHusi padoueil MPOrpamMmbl

[TporpamMmMa yueOHON AUCHUIUIMHBI «XUMHUS» MpeAHAa3HAueHaA AJs U3yYeHUs XUMHUU B
npodeccuoHanbHBIX 00pa3oBarenbHbIX opraHuzanusax CIIO, peanusyrommx oOpa3oBaTelbHYIO
nporpaMMy  cpeaHero  obmiero  oOpa3oBaHust B IpeAelaX  OCBOGHUS ~ OCHOBHOM
npodeccuoHadbHON oOpa3oBaTensHOM mporpammbl CIIO Ha 6a3e OCHOBHOrO 0OIEro
0o0pa3oBaHUsl TpPU TOATOTOBKE CHEIHMAINCTOB cpeaHero 3BeHa. COCTaBISIOMMMHU IpeaMeTa
«Xumust» SBISIOTCST 0a30BbIe Kypchl —«OO0IMmas 1 Heopranuveckas Xumusi» u «OpraHnndeckas
XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJICpYKaHUS KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOW HAyKH:
CHUCTEMa 3HAHWH 10 HEOPraHWYECKOW XUMHUHU (C BKIIOUYCHHEM 3HAHWUW W3 OOIIeH XUMHUH) U
oprannuyeckoil xumuu. OopMHpoBaHUE TAaHHOW CHCTEMbl 3HAHUW TNPU HU3YUYEHHH MpeaMeTa
o0ecreynBaeT BO3MOXHOCTh PACCMOTPEHHUSI BCETO MHOT0OOpa3us BEIIECTB HA OCHOBE OOIIMX
MOHATHM, 3aKOHOB U TEOPUN XUMHUH.

1.2. Mecto y4yeOHOW AMCHMILVIMHBI B CTPYKType OCHOBHOM NpPO()ecCHOHAJBLHOM
o0pa3oBaTe/IbHON NPOrpaMMbl
VyebHas aucuuIuiiHa «XHUMES» OTHOCHUTCS K mukiny «OO0meobpa3oBaTenpHas
HOJTOTOBKA».

1.3. leau u 3apa4u y4eOHOH IMCUUNIMHBI

['maBHBIMM LIETIAMH U3YyUEHHUS IPEeAMETa « XUMUS» SBISIOTCS:
. dbopMUpOBaHHE CHCTEMbl XHMHUYECKUX 3HAHMA Kak BaKHEHIEH COCTaBISOIIEH
€CTECTBEHHO-HAYyUYHON KapTUHBI MUPA,
. (GbopMUpOBaHHE W PA3BUTHE MPEICTABICHUA O HAYYHBIX METOJIAX MO3HAHWS BEUICCTB U
XUMUYECKUX PEaAKIUi, HEOOXOIUMBIX ISl MPUOOpETEeHUsT YMEHUN OPUEHTHUPOBATHCS B MHpPE
BEIIECTB W XWMHUYECKHX SBIICHWH, HMMEIONUX MECTO B TMPHUPOJE, B TMPAKTHUECKOU U
TTOBCEAHEBHOM KH3HU,
o pa3BUTHE YMEHHH U CIOCOOOB JEATEIBLHOCTH, CBS3aHHBIX C HAOMIOJIEHHEM |
00BSICHEHNEM XMMHYECKOTO HKCIIEPUMEHTa, COOMI0ICHUEM MPaBHI 0€30MacHOro OOpalieHus ¢
BEIlECTBaMH.
. ajanranus K YCJIOBHSM JUHAMHYHO PAa3BUBAIOIIETOCS MHpa, (OPMUPOBAHUE
WHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K CamMoOOpa3oBaHUIO, COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY TMPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYaIMSIX,
CBSI3aHHBIX C BEIIECTBAMH M MX IPUMEHEHUEM;

o dbopmupoBanre GyHKIIMOHATBLHON TPaMOTHOCTH, TO €CTh CITIOCOOOB U YMEHHI aKTUBHOTO
NOJTYYCHHUS 3HAHUI U TIPUMECHEHUS X B PEAJIbHOW YKH3HH ISl PEIICHUS TIPAKTUYECKUX 3a]1a4.
J (dbopMHpOBaHUE KITFOUEBBIX KOMIICTCHIIMH: pEIICHUs Mpo0JieM, IMOWCKa, aHaliu3a |

00paboTKK MHPOPMALIUH, OLEHKH C MO3UIUHI SKOJIOTHYECKON 0€30MaCHOCTH XapaKTepa BIUSHUA

BELIECTB U XMMHUYECKUX IPOLIECCOB HA OPTaHM3M UYEJI0BEKA U IPUPOJIHYIO CPELY;

o pa3BUTHE TIO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH

00YYarOIIMXCsl: CIIOCOOHOCTH CaMOCTOATENIFHO TPHOOpEeTaTh HOBBIC 3HAHHWS II0 XHMUU B

COOTBETCTBUH C JKU3HEHHBIMHU MOTPEOHOCTSAMH, UCIOJIb30BATH COBPEMEHHbIE MH(OPMAIIMOHHBIE

TEXHOJIOTUH Ul TIOMCKA U aHaJIn3a y4eOHOM M Hay4yHO-NOIMYJIIPHOW MH(OpMALMU XUMHYECKOTO
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COJICpKaHU;
o ¢dopmupoBaHHe W pa3BUTHE Yy OOYYaIOMIMXCS AaCCOIMATUBHOTO M  JIOTHYECKOTO
MBIILUIEHNS, HA0JI0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH;

o BOCIMTAHHE Yy OOydarommxcsi yOeKIEHHOCTH B TYMaHUCTHUECKON HaIpaBJIEHHOCTH
XUMHH, OCO3HAHMSI HEOOXOIUMOCTH OEpeKHOT0 OTHOILIEHUS K MPHUPOJE U CBOEMY 3/I0pPOBBIO, a
Tak)Ke MPUOOPETeHHsI OMbITAa MCIIONb30BAHMS MMOJYYCHHBIX 3HAHUN JJISl MPUHSATUS TPAMOTHBIX
peuIeHui B CUTYyalUsaX, CBI3aHHBIX C XUMUYECKUMU SIBJICHUSMH.

1.4. Pe3y1bTaThl YCBOCHUS Y4eOHOM JMCIHUIIIHHBI

OcBoenne yuyeOHOM AMCUMIUIMHBI «XUMHs» JOKHO 00ecreunBaTh JOCTH)KEHHE Ha
YpOBHE cpefaHero ooOmero oOpa3oBaHMs JMYHOCTHBIX, METAIPEIMETHBIX M IPEIMETHBIX
o0pa30BaTeNbHbIX PE3YIIbTATOB.
JIMYHOCTHBIE PE3VJIBTATHI

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHMS NpeaMeTa « XUMHs» OTPa)katoT CPOPMHUPOBAHHOCTh
ONbITa MO3HABATENIbHOM M MNPAKTHUYECKOW JESITEIbHOCTH OOydaloUMXCsi MO pealu3aluu
HPUHATHIX B 00IIECTBE LIECHHOCTEH, B TOM YHCJIE B YaCTH:
1. I'paxaaHCKOro BOCIUTAHMS:

o OCO3HaHMSA CBOMX KOHCTUTYLHMOHHBIX IIPaB U OOSA3aHHOCTEH, yBa)XKEHUS K 3aKOHY M
IIPABOIIOPAIKY;

o IIPEJCTABICHUS. O COLMAJIBHBIX HOPMax W IPAaBWJIAX MEKIMYHOCTHBIX OTHOILIECHUN B
KOJUIEKTUBE;

o TOTOBHOCTU K COBMECTHOM TBOPUYECKOW ACATEIBHOCTH NPU CO3JIaHUH YUEOHBIX IPOEKTOB,
peleHrH yueOHbIX U M03HABATEIbHBIX 33J1a4, BHIIOJHEHUH XUMHUECKUX IKCIICPUMEHTOB,;

2. ITaTpuoTHYeCKOro BOCIIUTAHUS:

o LIEHHOCTHOTO OTHOILIEHHUSI K HCTOPUYECKOMY W HAYYHOMY HACJIEIHI0 OTEYECTBEHHOM
XUMHH;
o YBaXCHHsI K IMPOIIECCY TBOPYECTBA B OOJIACTH TEOPHH M MPAKTHUYECKOTO MPUMEHECHHUS

XUMHHU, OCO3HAHHA TOro, 4TO AOCTHMIKCHHA HAYKH €CThb PE3YJIbTAT JJIMTCIbHBIX Ha6JIIOI[eHI/II>'I,
KPOIOTIMBBIX SKCICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O Tpyda y‘IéHI)IX " MPAKTUKOB;

o WHTEpECa W TI03HABATEIIbHBIX MOTHBOB B TMIOJIYYEHHHW U TOCJICAYIOMIEM aHallu3e
uH(GOpPMaIIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHONW XUMHUH;

3. JlyXOBHO-HPaABCTBEHHOT0 BOCIIMTAHUSA:

o HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

o CIIOCOOHOCTH OLICHMBAaTh CUTYyallMM, CBS3aHHbIE C XMMHMYECKUMHU SIBJICHUSMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI U
EHHOCTH;

o TOTOBHOCTH OIICHHBATh CBOE TOBEJIEHUE U TMOCTYNKHU CBOUX TOBAPUIIECH C TO3HIIMIA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX IOCTYIKOB;

4. ®opMuUpOBaHHS KYJbTYPbI 310POBbS:

. MMOHUMaHUS IIEHHOCTEH 3I0pOBOr0 W 0O€30macHOro obpasa >KHU3HHU; HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

. coOmroieHns mpaBuil 0e30MacHOro OOpaleHusl C BEIIeCTBaMH B OBITY, MOBCEIHEBHOMN
JKA3HU U B TPYJOBOU JAEATEIIBHOCTH;



4 MNOHUMAaHHA [OCHHOCTU IIPaBUJI HWHAUBHUAYAJIBHOI'O ©W KOJUICKTUBHOI'O 6630HaCHOF0
IMOBCACHHA B CUTyallUAX, YIPOXKAOMIUX 3JOPOBBIO U KU3HHU JIIOIIGP'I; OCO3HaHHuA HOCHCI[CTBI/Iﬁ u
HCIIPUATHA BPCAHBIX IIPUBBIYUCK,

5. TpyaoBoro BocnuraHms:

o KOMMYHHUKAaTUBHOH KOMIETEHTHOCTH B Y4eOHO-MCCIIEOBATENbCKOW JEATeNbHOCTH,
O0ILECTBEHHO I0JIE3HOM, TBOPUECKOH U APYTUX BUAAX JAEATEIBHOCTH;

o YCTAaHOBKM Ha AaKTHUBHOE Y4YaCTHUE€ B PEIIEHUU MPAKTUYECKUX 3aJad COLMAIBHOU
HaIpaBJIE€HHOCTH;

o MHTEepeca K MPAKTUYECKOMY H3yUeHUIO Mpodeccuil pa3iuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUs IPEIMETHBIX 3HAHUI 110 XUMUU;

o YBaXEeHHUsI K TPYLy, JIOJSM TPyAa U pe3ybTaTaM TPYJIOBON AESTETbHOCTH;

o TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYAIbHONH TPAEKTOPUU OOpa30BaHUSA,

Oyaymielt mpodeccun U peanu3aluud COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00I1IeCTBa;
6. JKo010rMIECKOr0 BOCIIUTAHUS:

o HKOJIOTMYECKHU 1EIeCO00Pa3HOr0 OTHOLICHHS K IPUPOJIE, KAK HCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMiIe;

o MOHUMAHHUS TI00ABHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM, BIUSHIS IKOHOMUIECKUX
IIPOLIECCOB HA COCTOSIHUE MTPUPOJTHON M COLIMAIbHOM CPEBI;

o OCO3HaHUs HEOOXOJUMOCTH UCTIOIB30BaHUS JOCTHKCHUI XUMHUH TSI PEIICHHUS BOITPOCOB
palMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

o AKTUBHOTO HETPUSITHS JCUCTBUHN, MPUHOCAIINX BPEa OKPYKAroIIeH NMPUPOAHOU cpeje,
yYMEHHsI TPOTHO3UPOBATh HEOJIAroNpUsATHBIE HKOJIOTMYECKUE MOCIEACTBHS MPeIIPUHUMAEMBIX
JIEUCTBUI U NMPEIOTBpAIATh UX;

o HaJU4Msl PA3BUTOIO SKOJOTUYECKOTO MBIIUICHUS, HKOJIOTHYECKON KyJIbTYphl, OIbITa
JeATEIbHOCTH 3KOJIOTMUECKOU HANPaBIE€HHOCTH;

7. IleHHOCTH HAYYHOI'0 NTO3HAHMSA:

o c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKU;

o MOHMMAHUA CIeUU(UKH XUMUU KaK HAayKH, OCO3HaHHA €€ poilu B (HOPMHUPOBAHHUU
paIMOHATIBFHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUH IIETIOCTHOTO MPEACTABICHUSI 00 OKPYKAIOIIeM
MHUpE KaK O €JUHCTBE MPHUPOJLI U YEJIOBEKa, B MO3HAHUU IMPUPOJIHBIX 3aKOHOMEPHOCTEH U
petieHuu IpodIeM COXpaHeHHUs! TPUPOTHOTO PABHOBECHS;

° yOSXKIEHHOCTH B 0CO0OM 3HAYUMOCTH XHWMHUH JUIs COBPEMEHHOW IMBWIM3AIUHU: B €&
TYMaHUCTHYECKON HAIMpaBJICHHOCTH M Ba)KHOW POJIM B CO3JaHUH HOBOM 0a3bl MaTepHaIbHOU
KYJbTYpbI, PEICHUH TTI00aIbHBIX TPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEBOM M HKOJIOTMYECKOH O€30MacHOCTH, B Pa3BUTUHU MEIUIUHBI,
o0ecrevYeHny YCIOBHM YCIEUTHOTO TPyAa U SKOJIOTHUECKH KOMGPOPTHOM KU3HU KaKJOTO 4JeHa
00111eCTBA;

o MHTEpeca K MO3HAHUIO U HCCIIEIOBATEIBCKON JACSTEIHHOCTH;

o TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO M CaMOOOPa30BaHHUIO, K
AKTUBHOMY TIOJYYCHHMIO HOBBIX 3HAaHUW 1O XHMHH B COOTBETCTBUU C JKH3HEHHBIMU
NOTPEOHOCTSIMU;



o UHTEpeca K OCOOCHHOCTSAM TpyJa B PpasduuHbIX cdepax mnpodeccHoHaTbHON
JeSATEIbHOCTH.
METAIIPE/IMETHBIE PE3YJIPTATHI

MeramnpeamMeTHbIe pe3yJbTaThl OCBOCHMSI YUE€OHOTO TpeaMeTra «XHUMHs) Ha YPOBHE
cpemHero ooOmero oOpa3oBaHMs BKIIIOYAIOT: 3HAYMMBIC I (POPMUPOBAHUS MHUPOBO33PEHUS
00yJaronuXxcst MeXIUCITUTUTMHAPHBIC (MEKITPEAMETHBIC) OOIICHAYYHBIC TIOHSTHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa U CHEHNU(PHUKY METOJIOB TIO3HAHUS M OBJIaJIeHUE
YHUBEpPCAJbHBIMA yUEOHBIMU TIO3HABATENbHBIMH, KOMMYHHKATHBHBIMU U PETYJISTUBHBIMU
JEUCTBUSAMM.
Osnaodenue yHugepcaipHolMu YUeOHbIMU NOZHAGAMEIbHBIMU OCUICHEUAMU:
1. Ba3zoBble JiorH4YecKue 1elCTBUA:

hd CaMOCTOATCIIBHO (pOpMYJ'II/IpOBaTB U aKTyaJIu3npoBaTb HpO6J'I€My, BCCCTOPOHHC eé
paccMaTpuBaTh,
hd OIPCACIIATE LCJIU ACATCIBbHOCTH, 3a/iaBasd MApaMCTPbl U KPHUTCPUHU HX HOOCTHIKCHUA,

COOTHOCHUTD PE3YyJIbTAThI ACATCIbHOCTHU C IMOCTABJICHHBIMU LCIIAMU;

hd HCIIOJIB30BaTh IIpU OCBOCHUH 3HAHUI HpI/IéMI)I JJOTHUYCCKOT'O MBIINIJICHUA — BBIACIATDH
XapaKTCPHBIC IIPHU3HAKHU MOHATHH U YCTaHaBJIMBAaT6L KX B3aUMOCBA3b, HCIOJb30BaATh
COOTBCTCTBYIOIIMEC IMOHATHA JIA 00BACHEHUS OTACIBbHBIX (1)aKTOB u HBHeHHﬁ;

. BBIOMPATh OCHOBAHUS M KPUTEPUH JUIsI KiIacCU(PUKAUM BEHIECTB M XHUMHYECKUX
peaKIuii;

. yCTaHaBJIUBATh IPUYMHHO-CIIEACTBEHHBIE CBS3H MEX/1Yy U3YUaeMbIMU SIBJICHUSIMU;

. CTPOUTH JIOTMUECKHE PACCYXKIeHUs1 (MHIYyKTUBHbIC, JEAYKTHUBHBIE, IO aHaJOTHUH),

BBISABIIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe‘-II/ISI B paCCManI/IBaeMbIX SABJICHUAX, (I)OpMyJII/IpOBaTB
BBIBOJbI U 3aKJIFOUCHU,

L4 HpI/IMeHSITIa B HpOHGCCG ITIO3HAHUA I/ICHOJ'[BSyeMble B XUMHUU CHUMBOJIMYCCKUC (3HaKOBI>I€)
MOJIeNH, TpeoOpa3oBbIBaTh MOJENbHbIE MPEACTABICHUS — XUMHUYECKUH 3HaK (CHMBOJ)
JJIeMEHTa, XUMHUUYecKas popMmysia, ypaBHEHHE XUMUYECKON PEaKIM — TIPH PEIIeHUN y4eOHBIX
MO3HABATEJIbHBIX M TMPAKTUYECKUX 3a/1ad, MPUMEHATh Ha3BAHHBIE MOJIEIbHbBIC MPEACTaBICHUS
JUISL BBIIBJIIEHUS XapAKTEPHBIX IPU3HAKOB U3YYaeMbIX BEIIECTB U XUMUYECKUX PEAKLUN;

2. ba3oBble uccieaoBaTedLCKHE TelCTBHSA:

J BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

J bopMyIHpOBaTH TENM W 3aJadyd  KMCCICIOBAHMS, HCIONB30BaTh ITIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOPMYJIMPOBAHHBIE BOMPOCH! B KaYeCTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
Uit OPMHUPOBAHUS TUIIOTE3BI MO MIPOBEPKE MPABMUIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

4 BJIAZICTb HABbIKAMU CAMOCTOATCIIBHOTO IUIAHUPOBAHHUA W TMPOBCACHUA YUCHUYCCKHUX
SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJOM IpoIecca, CaMOCTOSTENEHO
IPOTHO3MPOBATh €ro pe3yibTar, (opMynupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIN OTYET O MPOICITAHHOM
pabore;

J npuoOpeTaTh OMBIT YYECHHYECKOW MCCISNOBATEIbCKOW M TPOCKTHOH JESTENbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEHICHUS
MPAKTUYECKUX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;



3. lIpuémbl padoThI ¢ HH(OPMALHEI:

o OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHMKaX HHMopMmanuu (Hay4HO-IOMYJsIpHAs
JauTepaTypa XHMHUYECKOTO COJAEp:KaHMs, CIpaBOYHble Tocobus, pecypcel HHTepHeTa),
aHaTM3UpoBaTh HMH(OPMAIMIO pPA3IUYHBIX BHUJOB MU (OPM MpenCTaBIEHUs, KPUTHYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

J ¢dbopMyaHpOBaTh 3ampockl M MPUMEHSTH pa3iIMyHble METOIBI MpPHU TOUCKE U OTOOpe
UH(POpPMALINU, HEOOXOAMMOM ISl BBITIOJIHEHHS YI€OHBIX 3aJ1a4 ONPEaeIEHHOTO THIIA;

J nproOpeTaTh ONBIT MCIOIB30BAaHUS WHPOPMAIMOHHO-KOMMYHHUKAaTUBHBIX TEXHOJIOTHH 1
pa3IMYHBIX TOUCKOBBIX CHCTEM;

o CaMOCTOSTENILHO BBIOMpATh ONTUMAIBHYIO (hopMy mpeacTaBieHuss nHGoOpMaIuu (CXeMBI,
rpaduku, TuarpaMMbl, TaOJIUIIBI, PUCYHKH H T. 11.);

o UCIIONIb30BaTh HAYYHBIH S3BIK B KadecTBE CpPEICTBAa MpU paboTe € XUMHUYECKOM
uHpOpMaLueil: MPUMEHATh MEXIpeIMEeTHble ((U3NUecCKue M MaTeMaTHYeCKHe) 3HAaKd U
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpbI, HOMEHKIIATYPY;

J MCTIOJIB30BATh M MPE0OPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISATHOCTH.
Osnaodenue yHuepcatbHbIMU KOMMYHUKAMUBHHIMU 0CUCGUAMU:

J 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMOW TEMbI B X0 JUAIOTa W/UIH AUCKYCCHH,
BBICKa3bIBaTh HUJEH, (OPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
peIOKEHHON 3a/1a4uu;

o BBICTYIIATh C MpPE3CHTallMel pe3ylbTaTOB MMO3HABATEIbHOW AEATEIBbHOCTH, MOJTYYCHHBIX
CaMOCTOSITENIbHO MJM COBMECTHO CO CBEPCTHUKAaMHM IPH BBIIOJHEHUH XHMHUYECKOTIO
JKCHEPUMEHTa, MPAKTUYECKOH paboThl MO HCCIEJOBAHUIO CBOWCTB H3yYaeMbIX BEIIECTB,
peanu3anyu y4eOHOro IMpoekTa U (OpMYJIHPOBATh BBIBOJBI IO pE3yjibTaTaM MpPOBEIEHHBIX
UCCJIEIOBaHUM ITyTEM COTJIaCOBAHMSI TO3ULIUHN B X0/€ 00CYX/I€HUS U OOMEHAa MHEHUSIMH.
Osnaodenue yHugepcanbHolMu pe2yiamueHbIMU 0eiUcCmeUAMU:

J CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO IMO3HABATEIBHYIO JICATEIBHOCTS,
ompezenss e€ UeNU U 3a/ad, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeiaraeMblii alrOpUTM JEUCTBUN MPU BHIMOJIHEHUHM y4eOHBIX M MCCIENOBATENbCKUX 3a7ad,
BbIOMpaTh Haubosee A(HEeKTUBHBIN CIIOCOO UX PEIIeHUs C yYETOM MOTyUYeHHUs HOBBIX 3HAHUH O
BEIIIECTBAX U XUMHUECKUX PEAKIIMAX;

| OCYWIECTBIISAITh CAMOKOHTPOJb CBOEH JEATENbHOCTH Ha OCHOBE camoaHalu3a |
CaMOOLICHKH.

1.5. KosimuecTBO 4acoB Ha 0CBOEHHE MPOrPaMMBbI JUCHHUILIMHBI
o oOs13aTenpbHas yueOHas ayauTOpHas Harpyska oOydvarorierocs 183 gaca;



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUILIUHBI

2.1. O0beM yueOHOI JMCIHUIIIMHBI M BUABI Y4e0HO0# padoThI

Bun yuedHoii padoThl O0bem yacos

MaxkcuMmajbHas yyeOHasi HATpy3Ka 212
Oos13aTenbHAs1 Ay TUTOPHAA YueOHasi HAarpy3Ka 183

B TOM YHCJIE:

TeopeTuieckoe o0ydeHue 166
KOHTPOJIbHBIE paOOTHI 3
nabopaTopHbIe pabOTHI 14
WHJIUBUY JIbHBIN TPOCKT 16
KOHCYJIbTAIlu1 13

Hmozcosasn ammecmayusl 6 qbopMe IK3AMEeHA

10




2.2. TemaTn4ecKuii IUIAH U coJepP:KaHHe YUeOHOH TN CIUILIMHBI« X MUY

HazBaunue OcHoBHOe coep:kaHue pa3jaena (TeMbl) (01118 OcHOBHBIE BUbI
pasneia emM AesATeTbHOCTH
(Tembl) qac 00yyarImmuxcs

OB
Crtpoenue CoaepxxaHue yueGHOIr0 MaTepuaJia 8 | PackpeiBath cMBICT
aTOMOB. XUMHUUYECKUH 37IeMEHT. ATOM. SIapo aToMa, U30TOIBL. DJIEKTPOHHAS 000J104Ka. DHEPreTHUECKUE YPOBHH, M3y4aeMbIX MOHATUI
Ilepronnyeck | moaypoBHU. ATOMHBIE OpOHTANH, S-, p-, d-dNIeMeHThl. OCOOCHHOCTH pactpeeNICHHs HIEKTPOHOB IO (BBISIBIIATD UX
U 3aKOH U | OpOUTAJISIM B aTOMaXx 3JIEMEHTOB MEPBbIX YETHIPEX MEPHOOB. DINEKTPOHHAs! KOH(PUTY AU XapaKTepHbIe PU3HAKN),
Ilepnonnueck | atomoB.Ilepronnuecknii 3akoH u [leprnoaudeckas cucremMa XxumMudeckux anemMentoB [[. . Menaeneesa. yCTaHaBJIMBAThH MX
as cucrema | CBs3b epuoNYEcKOro 3akoHa u [lepuoanueckoit cucreMsl XuMuieckux aiemenTos J1. M. Menneneesa B3aMMOCBS3b.
XMMHYECKHX | C COBPEMEHHOM Teopuel CTpOeHHs aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XMMHUECKUX PackpsiBaTh cMBbICIT
3JIEMEHTOB JI. | 37IeMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BELIECTB MO IPYIIAM U MEPUOIaM. HEePUOIUYECKOro 3aKOHA
. J. . MenneneeBa u
Meneneena JIEeMOHCTPUPOBATh €ro
Crpoenue CHUCTEMAaTU3UPYIOIIYIO,
aTOMOB. OOBSICHUTENIBHYIO U
MPOTHOCTUYECKYIO
(GyHKIMH.
XapakTeprus3oBaTh

JNEKTPOHHOE CTPOCHHE
ATOMOB XUMHYECKHX
3jieMeHTOB 1—4
MIEPUOJIOB, UCTIONB3YS
MOHSTHUS «S-, p-, d-
AICKTPOHHBIC OPOHUTAIINY,
«IHEPreTHYECKHUE
YPOBHI.

OOBSICHATD
3aKOHOMEPHOCTH
U3MEHEHHMS CBOMCTB
XUMHYECKHX DJIEMEHTOB
U UX COEIUHEHHH 110
epuoaaM U rpymninam




[Ieproanueckont cucTemsl
XUMHUYECKHUX DJIIEMEHTOB
. . MeHaeneeBa.

Crpoenue
BEIIIECTBA.
Mmuoroo6pasu
€ BEILECTB.

Conep:xkaHue y4eOHOr0o MaTepuasia

CrtpoeHue BemiecTBa.XMMUYECKash CBS3b. BUIBI XUMHUYECKOW CBS3M (KOBaJeHTHAs HEMOJsApHas U
MOJISIpHAsi, WOHHAs, MeTauTMdeckas). MexaHu3mbl 00pa3oBaHMsS KOBAJICHTHOW XHMMHYECKOW CBSI3H.
Bonoponnas cBsi3b. BaleHTHOCTEUBaNEHTHRIEBO3ZMOXKHOCTHATOMOBI HOpHIN3alIMIaTOMHBIXOPOUTATICH.
[IpeacraBneHuss o KOMIUIEKCHBIXCOeMMHEHNSIX COCTaB KOMILIEKCHOTO HMOHA: KOMILIEKCOOOpa3oBaTelb,
nuranasl KoopaunanuonHoe uncino. HomeHkIaTypa KOMIUIEKCHBIX CO€IMHEHUN. 3HaUY€HNEe KOMIUIEKCHBIX
coenuHenuil. [TonsTHEe O KOOPAMHALIMOHHON XUMUU.

OneKTpooTpULATENbHOCTh. CTENEHb OKUCIEHNs. FIOHbBI: KaTHOHBI M aHHOHBI. BelecTBa MOJIEKyIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MTOCTOSHCTBA COCTaBa BElIeCTBA. TUIBI KPUCTAIUIMYECKUX

PEIIETOK U CBOKWCTBA BELIECTB.

ITonsiTHe 0 nUCHIepCHBIX cucTeMax. MICTUHHBIE U KOJTIOMIHBIE PACTBOPBI. MaccoBast 101 BEIECTBA B
pacTBope.

Knaccugukamus Heopranndecknx coenHeHnii. HoMmeHkmatypa Heopranndeckux BemecT. | eneTnueckas
CBSA3b HEOPraHWYECKUX BELIECTB, IPUHAMIEKAIUX K Pa3IMYHBIM KJIACCaM.

10

PackpsiBaTh cMBbICT
M3Yy4YaeMbIX MMOHATUN
(BBIIETATH UX
XapakTepHbIE MPU3HAKH)
Y IPUMEHSATD STH TOHATHUS
IIpY OIIMCAHUU COCTaBa U
CTPOEHUS BEUIECTB, 1S
OOBSICHEHHS OTEIIbHBIX
(hakTOB U SIBICHUU.
Onpenenars BUAbI
XHUMHYSCKOM CBSI3U
(KOBaJIEHTHOM, HOHHOH,
METaTHIECKOI,
BOJIOPOJIHOM) B
COCIUHCHMSX, TUII
KpUCTAJUIMUECKOU
PELIETKN KOHKPETHOIO
BEIIESCTBA.

OrnpenensTh BaAJICHTHOCTD
1 CTCIICHb OKHMCJICHHS
XHMHYCCKHUX IJIEMEHTOB

B COCOUHECHUSIX
pa3IMYHOrO COCTaBa.
OOBSACHATH 3aBUCUMOCTD
CBOMCTB BEIIIECTB OT BHUA
XHMUYECKOU CBS3U M THUIIA
KPUCTaJUIMYECKOU
pemIETKU

[IpoBOIUTH BBIYMCIICHUS C
HCIOJIb30BaHUEM MOHSATHS
«MaccoBasi JoJsi




BCIIIECTBA B paCTBOPC

XUMHYECKUE
peakuuu

Coaep:kaHue y4eOHOIr0 MaTepHaja

Xumunueckas peakius. Kiaccupukanys XMuMHUeCKUX peakiiii B HEOpraHM4eCKON U OpraHn4ecKoi
XUMHH. 3aKOH COXPAHEHHS MAcChl BEIIECTB; 3aKOH COXPAaHEHMsI U ITPEBPALLEHUS SHEPTUU ITPU
XUMUYECKHUX PEAKIHAX.

CKOpOCTh peakimu, e€ 3aBUCUMOCTh OT pa3InyHbIX (hakTopoB. OOpaTHMble peakiuu. XUMUYECKOe
paBHOBecHe. DaKTOPBI, BIUAIOIINE HA COCTOSTHUE XUMUYEeCKOT0 paBHOBecus. [Ipunnun JlelllaTense.
DNEeKTPOIUTHYECKAS JUCCOLUaIU. CunbHble 51 ciabble JJIEKTPOJIUTHI. Honnoe
npou3BeieHneBoAbICpe1aBOIHBIXPACTBOPOB:KUCIIOTHAS, HEUTpalibHas, lieslouHas. Bogopogueiiinokasaresnb
(pH)pactBopa.

Peakuunu uonHoro oOmeHa. ['miuponmn3 HeopraHmdeckux BeriecTB.OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

15

PackpsiBath CMBICIT
HW3y4aeMBbIX MOHATUI
(BBIICIATH ux
XapaKTepHble TMPU3HAKH)
u MPUMEHSTH 3TH

MOHATUA TIPU ONHUCAHUH
cocTaBa U CTPOEHHUsA
BEILECTB, IS O0OBICHEHUS

OTIENbHBIX  (PaKTOB U
SIBJICHUH.
Knaccudunuposats
XUMHUYECKHE PEaKIHH TIO0
pa3NYHBIM  TMPU3HAKAM
(ancmy " COCTaBy
pearupymomux BellecTB,
TEIIOBOMY apdexTy
peaxIu, U3MEHEHUIO
CTETeHEN OKHCJICHUS

3JIEMEHTOB, OOPATUMOCTH,
y4acTUIO Karajau3aTopa U
T O ); CaMOCTOATEIHHO
BbIOMpaTh OCHOBaHMS U
KpUTEpUU TUTST
KJIaCCU(UKAIINN
XUMHYECKHUX PEaKIIHii
OOBACHATD 3aBUCUMOCTD
CKOPOCTH XUMUYECKOM
peaKIu OT Pa3TuYHBIX
(hakTOpOB.

Ornpenenars xapakTep
CMEIICHUS XUMHYECKOT0
paBHOBECHSI B




3aBUCUMOCTHU OT
BHEIITHETO BO3JICHCTBHUS
(mpunnun Jle [atensbe).
CocTaBnsTh ypaBHEHHUS
peaxIuil pa3TuIHbIX
THUIIOB; TTOJTHBIC U
COKpaIEHHbIC HOHHBIE
YpaBHEHUS pEaKIUi,
YUUTHIBAs YCIOBUS, TIPH
KOTOPBIX 3TU PEaKIUU
UAYT 0 KOHIIA.
[Tonreepxknarsb
CYILIECTBOBaHHE
T€HETUYECKOMN CBSI3HU
MEX1y HEOPraHUYECKUMHU
BEIIIECTBAMH C ITOMOIIIBIO
ypaBHEHUN
COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIIHd.
[IpoBoauTh, HAOMIOAATH U
OTHCHIBATh XUMUYECKUI
SKCIIEPUMEHT: 110
OTIpEeICNICHUIO CPEIbI
BOJHBIX PAaCTBOPOB
BEIIIECTB, BHISIBJICHHUIO
YCJIOBUM NPOTEKAHMS
peakuuii HOHHOTO
oOMeHa, N3yUYeHHIO
BIIMSTHUS PA3ITUYHBIX
(hakTOpOB HA CKOPOCTH
PEaKII.

Hewmeraiel

Conep:kaHue y4eOHOI0 MaTepuaja

Hemeramnsl. [lonoxenue HemerauioB B Ilepuonnueckon cucreme XumMuuyeckux snemeHtos /[l U.
MenzienneeBa U OCOOCHHOCTH CTpPOSHHUs aTOMOB. DH3WUYecKHe CBOWCTBA HEMETAUIOB. AJIIOTPOIHS

30

PackpsiBaTh cMBICIT
M3Y4YaeMbIX [TOHATUI
(BBLIETATH UX




HEMEeTaJJIOB (Ha MpUMepe KUCIOpoAaa, cepsl, pochopa U yriepoaa).

XVWMHUYECKHE CBOWCTBA BaXKHEWIINX HEMETAUIOB (TaJIOTEHOB, cephl, a30Ta, ¢ocdopa, yriepoia u
KPEMHUS) U UX COEAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUIN).
Bonopon.Ilonyuenue, pru3naecKHeMXUMAIECKUECBOMCTBA(PEAKITUT
CMeTaJUTaMUMHEMETAIIIAMU,BOCCTAHO-BUTENIbHBIECBOWCTBA) [ UAPUIBI.

IIpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COCUHEHUN.
["anorensiHaxoxxaeHneBOpUpo/ie,cCI0COObINONyYeHUS,PU3NIECKUE

NXUMHUYECKHECBONCTBAl ‘al0reHoBO-

JIopoabl BaskHEeHIITNEKUCTIOPOACOAepKAIECOeTUHEHUATAIOTeHOBJ[abopaTOPHBIEUTTPOMBIIIIICHHBIECIIOCO
ObInosyueHusiraoreHoBl I[puMeHeHneratoreHoBUMXCoeAMHEHN I

Kucnoponnozon. JlaGopaTopHble U MPOMBIIUIEHHBIE CHOCOOBI MoNyudeHusikucnoponaduznyeckue u
XUMHUYECKHECBONCTBA KHcaopoaa 1 o3oHal [puMenennekucaopo1ano3ona. OKCH bl UIIEPOKCHIBI.
CepaHaxosxnenue B mpupojie, CriocoObInoaydeHus, Gpu3ndeckue U XuMuieckue cBorctsaCepoBoIopo,
cynbpuasiOxcup cepbi(IV), okcun cepsl( VI)Cepauctas u cepHasi KUCTOTH U UX coIMOCOOEHHOCTH
CBOMCTB cepHOil kucnotellIpumenenue cepsl u €€ coennHeHnitAzortHaxoxienue B npupone,
CHOCOOBITTONyYeHHS, PU3NIECKUEUXIMUYECKIE CBOWCTBA. AMMHMAK,
HUTPUABIOKCHUIBIA30TaA30TUCTAANA30THAIKUCIOTHI U UXCOMMOCOOCHHOCTH
CBOMCTBa30THOMKHUCIOTHI [puMeHeH e a30Ta.

XapaKkTepHbIE MPU3HAKN)
Y IPUMEHSTH ATH TIOHSTHS
IIpY ONKUCAHUU COCTaBa U
CTPOCHHUSI BEIIECTB, JIJIs
00BSICHEHUS OTIENbHBIX
(hakToB

U sBIeHU. OObSICHSTD
o0111e 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB
HEMETAaJIOB U UX
COEIMHEHU ¢ YYETOM
CTPOCHHUS UX ATOMOB U
MOJIOXKEHUS B
[Iepnonnueckoii cucreme
XUMUYECKHUX AJIEMEHTOB
. 1.

MemnneneeBa. Xapakrepus
OBaTh (OMMCHIBATH)
o01Ire XuMHU4ecKHe
CBOMCTBA HEMETAJIJIOB, UX
Ba)KHEHIIINX COCTUHCHUH,
MOATBEPIK/IAs 3TO
ONMCaHue NpUMEpPaMHU
ypaBHEHUH
COOTBETCTBYIOIIUX
XUMHYECKHUX PEAKIUH.
XapakTepus3oBaTh
BIIMSIHUE HEMETAJIIOB U UX
COEIMHEHUI Ha KHBbIE
OpraHU3MBbI; OMTUCHIBATH
IIPUMEHEHUE B Pa3IMYHBIX
00JacTSIX MPaKTHIECKOM
JeATETbHOCTH
yeJsioBeka.PackphiBaTh




CYIIHOCTb OKUCIUTEIbHO-
BOCCTAHOBUTEILHBIX
peaxiuii mocpeicTBOM
COCTaBJICHUSA
ANEKTPOHHOTO OasaHnca
3TUX PEAKIUH.
HabGmronaTh 1 onuceIBaTh
JIEMOHCTPAIIMOHHBIC
OTIBITHI; TPOBOJIUTH U
OIUCHIBATH XMMUYCCKHUI
9KCTICPUMEHT.
[IpencraBnsathb
pe3yNbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B hopme
3aMMcy ypaBHEHUN
COOTBETCTBYIOIIUX
pEeaKIMii U JIeIaTh
BBIBOJIbI HA X OCHOBE.

JlabopaTopHblie padoThI: 2
Nel. KauecTBeHHBIEpEAKIIMMHAHEOPTAHUYECKIE MOHBI M KaTHOH BOJOPOJA .
Ne 2. TlonyuenuencoOupaHuera3os.
MeTanasl Conep:kaHue y4eOHOI0 MaTepuaja 20 | XapakTepuzoBaTh

Meramnsl. [lonoxenne merainos B [lepuoandeckoit cucreme xumudeckux emeHTos 1. 1. Menneneesa.
Ocob6enHoctr CTPOCHUS AJICKTPOHHBIX 00os0uek aTOMOB METaJIOB.
PacrnipocTpaneHHeXMMIYECKIXAIEMEHTOB-METaI0BB3eMHOKKOpe. O01IHe buznueckue CBOICTBA
MetautoBl [pumeHeHnEMETaTOBBOBITYyHTEXHUKE CTIITAaBHIMETAIIIIOB

O6mue ¢puznueckre cBoicTBa MeTamioB. CIutaBbl METAIIIOB. DIEKTPOXUMHYECKHUMA PsiI HAMIPSHKEHUN
METAJLIOB.

XUMHYECKHE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPUH, KAIHA, KaJIbIUii,

MarHui, aIFlOMUHUN, IIUHK, XPOM, KEJIe30, MEJIb) U UX COCTUHEHUHN.

O6mue criocoOb! moay4yeHus MetauioB. Meramnyprus. Kopposus meramioB. CriocoObl 3alUTHI OT

(omuckiBaTh) oOITHE
XMMHYECKHUE CBOMCTBA
METAJUIOB, UX BaKHEUIIUX
COCIMHEHHH,
MOATBEPK1as 3TO
OTIMCaHUE PUMEPAMHU
ypaBHEHUU
COOTBETCTBYIOITUX
XUMUYECKUX PEAKIUN;
MIPUMEHEHHUE METAJIJIOB B




KOpPpO3HH.

Maruwuiin KaJIbIUI: MOJTyYEHHE,
(bu3nUeCKUEeNXUMUYECKUECBOICTBA, IPUMEHEHNENPOCTHIXBEIIECTBUMXCOSTUHEHU I
KécTkoCThBOIBIMCTIOCOOBIEEYCTPAHEHNS.

AJIOMMHUH :IOTy4YeHne, pU3nIecKuen XUMUYECKHE CBONCTBA,

PUMEHEHHUETPOCTOTOBEIIECTBANETOCOCTMHEHUHAM(POTEPHBIE  CBOMCTBA  OKCHAa W THIPOKCHAA
ATIOMUHUSL.

Ob6mmas XapaKTepUCTHKA MeTaioBnodounsixnoarpymnm(b-
rpynmn)lleprnoauieckoicuCcTEMBIXUMUYECKIXITEMEHTOBDU3NYECKUE u XUMHUYECKHE
cBoiictBaxpomaunerocoeanneHniOxkcuapiuruapokcuasixpoma(ll), xpoma(Ill)uxpoma(VI)
XpoMaThIMAUXPOMAThL, UXOKUCTUTENbHBIECBOMcTBal lomyueHneunpumeHeHnexpomad@u3ndeckue u
XUMHUYECKHE CBOMCTBaMapraH[auerocoeJMHEHHM.
Baxneitmmecoenuaennsimapranna(Il),mapran-na(IV),mapranama(Vl)umapranmna( VII)[Ilepmanranar kamus,
€ro OKHUCJIUTEIbHBIECBOICTBA.

duznyeckue u XUMHUYECKHE CBOICTBaXkese3a u ero
coequHeHnOkcu b, runpokcuabiucompkenesa(ll)mwkeneza(lll) [ lonyuenne u
MPUMEHEHUEKEIIe3aHeTr0CIIIaBOB

Menb: nomyueHue, ¢QU3MYECKME W XMMHYECKHE CBOWCTBA, NPUMEHEHHE IPOCTOrOBEIIECTBAU
€roCOeIMHEHUN

LK ToTy"YeHue, Gu3n4eCKHenX MMUYeCKHECBOICTBA, IPUMEHEHUEIPOCTOT OBEIIIECTBA u ero
coenuHeHUITAMMOTEpHBIE CBOIICTBA OKCHU/IA M TUAPOKCUAAIIMHKA, THAPOKCOKOMILIEKCHIITTHKA

pa3IMYHBIX 007aCTAX, a
TaK)Ke UCMOJIb30BaHUE UX
JUTSL CO3TTaHUS
COBPEMEHHBIX
MaTepuaioB U
TEXHOJIOTHIA.

PackpbiBaTh CyIIHOCTH
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJBHBIX
peaKIuil NOCPEACTBOM
COCTaBIICHUS
3JIEKTPOHHOTO OajaHca
3TUX PEaKIUH.
[IpoBoauTh peakuuu,
MOJITBEP K IAIOLIUE
XapaKTEepHbIE CBOMCTBA
U3y4aeMbIX BEIIECTB;
pacno3HaBaTh OIBITHBIM
nyTEM MOHBI METAJLJIOB,
NPUCYTCTBYIOIIUE B
BOJIHBIX
pactBopax.HaGmronars u
OTHCHIBATh
JIEMOHCTPALlMOHHbIE
OTIBITHI; TPOBOANTD U
OIMCHIBATh XUMUYICCKUI
9KCIIEPUMEHT.

CrnenoBath npaBuiiaM
MOJIb30BaHUS XUMHYECKOM
IIOCY 101 U
71a60paTOPHBIM
obopymnoBanuem.lIpoBoau
Th BBIUUCJICHHUSI 110
YPaBHEHUSM XUMHYECKHX




peaxiuit. CaMOCTOSTEIEHO
IJIAHUPOBATh U
OCYIIECTBIISATH CBOIO
[I03HABATEJIbHYIO
JESITENIbHOCTb.

JlabopaTopHblie padoThbI:
Neo 3 «XumHueckue cBOMCTBA METAIIOBY»
No 4 «Pemenre sKCIEpUMEHTANIBHBIX 33724 10 TeMe «MeTallb.

XUMUS U
JKU3Hb

Coaep:kaHue y4eOHOIr0 MaTepHuaJja

Ponp xumun B 00ecriedeHuN IKOJIOTHIECKOM, SJHEPTEeTHIECKON M MHUIIEBON 0€301TaCHOCTH, Pa3BUTHH
MeauuuHbLI[oHsTHE 0 HayYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKHUX PEAKLIUM.

[IpencraBienust 06 0OIMIMX HAYYHBIX IPUHIMIIAX TPOMBIIUIEHHOTO MOIYYEHHS BAXKHEUIINX BELIECTB.
YeioBeK B MUpPE BEIIECTB U MAaTEPHAJIOB: BAXKHEUIIINE CTPOUTENIbHBIE MAaTEPUaIIbl, KOHCTPYKI[MOHHbBIE
MaTepuaibl, KpacKu, CTEKII0, KepaMuKa, MaTepuaibl AJIs JJIEKTPOHUKH, HAHOMAaTEepUaJlbl, OpraHu4ecKue 1
MUHEpaJIbHbIE YJJ0OpEHUs..

XUMHUS U 3J0POBbE UEIOBEKa: paBUiia UCIIOJIb30BAHUS JIEKAPCTBEHHBIX [IPENapaToB; MpaBuia
0€30I1acHOT0 MCIIOIH30BAHMSI IPENAPATOB OBITOBON XMMHUU B TIOBCETHEBHOM JKU3HU.

PackpeiBaTh posib XUMHUH
B pEIlIeHUH
9KOJIOTUYECKUX MTPOoOsIeM
YeJI0BEYECTBA, ONMHUCHIBATh
OCHOBHBIE HaIlpaBJICHUS
Pa3BUTHUS XUMUYECKON
HayKu U

TexHosioruu.I IpumensaTh
npaBuia 6€30MacHOro
oOpareHus ¢
BELIECTBAMH,
WCIIOJIb3YEMBIMH B
MOBCEIHEBHOM JKU3HU,
IpaBWJIa OBE/ICHUS B
Lensax coepexeHus
3710pOBbS U OKPYKAIOIIEH
CpeJlbl; IOHUMAaTh Bpe
BO3JIEMCTBUS Ha )KUBEIE
OpraHU3MBI.
AHaM3UpoOBaTH U
KPUTHYECKH OLICHUBATh
HnH(}OpPMaIINIO, CBI3aHHYIO
C XUMHUYECKUMHU
mpoleccaMu 1 UxX
BJIIMSTHUEM HA COCTOSIHUE
OKPY’KaloIlei cpeJibl.




Hcnonb3oBaTh
MOJTyYEHHBIC 3HAHUS U
IpeJCTaBICHHs O chepax
JIeATEIIbHOCTH, CBSI3aHHBIX
C HayKOU 1
COBPEMEHHBIMHU
TEXHOJIOTHSIMH, KaK
OCHOBY JIJIsl OPUEHTAIIUU B
BbIOOpE cBOEH OyayIieit
poheCcCHOHATLHOM
nestenpHocTH. [ [puHIMaT
b YYacTHE B 00CYXAECHUU
po0JIeM XUMHUYECKON 1
JKOJIOTUYECKOMN
HaIpaBJICHHOCTH,
BBICKA3bIBaTh
COOCTBEHHYIO MO3UIIUIO
1o npooiieme u
npeiaraTh BO3MOXHBIC
MyTH €€ PEIICHUS.

KonTpoasnas padora Ne 1nio Teme: «Heopranuueckasi XuMus»

KoHcyabTanumn

IIpenmer
OpraHN4eCcKou
XUMUH.
Teopus
XUMHYECKOTO
CTPOEHUSA
OpraHUYeCKHUX
COeIUHEHUN

Coaep:kaHue y4eOHOIr0 MaTepHuaja

HpeI[MeT OpFaHquCKOﬁ XUMUH: €& BO3HHKHOBCHHUEC, PAa3BUTHUEC U 3HAYCHUC B ITOJTYYCHHUHU HOBBLIX BCHICCTB

U MaTepuanoB. Teopus cTpoeHus opraHuueckux coequHennii A. M. ByTiepoBa, €€ OCHOBHBIE NTOIOKEHMS.

CrtpykTypHble (OpMYIIbI OpraHndeckux BeuecTs. ['omonorus, nsomepus. XuMudeckas CBs3b B
OpPTaHMYECKUX COSIMHECHUSX: KpaTHBIE CBS3H, O- U TT-cBs3u.IIpencrasnenue o kinaccudukanuu
OpraHuyeckux BemiecTB. HoMeHki1aTypa opraHnuecKkux CoeIMHEHUH (cucTeMaTudeckas) U TpUBHAJIbHbIE
Ha3BaHUsl BAXKHEUILIMX MPEJICTABUTENICH KJIACCOB OPraHUYECKHUX BEIECTB.

JlaGopaTtopnas padoraNe 5 no teme «KauecTBEeHHOE ONpEIEIEeHNE YIJIEpo/ia U BOJIOPOIa B
OpTraHU4YCCKUX COCIUHCHUAX).

PackpsiBaTh cMBbICT
HU3y4aeMbIX MOHATUN
(BBISBIISATH UX
XapaKTepHble IPU3HAKK),
YCTaHaBIUBATh UX
B3aHMOCBS3b.
[IpuMeHATh MOJI0KEHUS
TEOPHUH CTPOCHUS
OpraHUYEeCKUX
coennueHnii A. M.
bytneposa mist




00BSICHEHUS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX
cocraBa

cTtpoenus. Mcnonb30BaTh
XUMHUYECKYIO CUMBOJIMKY
JUISL COCTABIICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (GOpMYII
OpraHUYECcKUX
BeulecTB.OnpeaensiTsb
BUJIbI XUMHUYECKON CBSI3U
B OpPraHMYECKUX
COEZIMHEHUSIX.
PackpsiBaTh ponb
OpPraHUYECcKOM XMMHUU B
YKU3HU YEJIOBEKa,
WITIOCTPUPOBATh CBS3b C
JPYTMMU HayKaMH.
Habmronate u onuceIBaTh
JIEMOHCTpPALlUOHHbIE
OTIBITHI; IPOBOJIUTH U
OIHCHIBATh
71a00paTOPHBIE OMBITHI.

[Ipenenbubie
yIJI€BOAOPOA
bl — AJIKaHBI

Conep:kaHue y4eOHOT0 MaTepuaja

AJIKaHbBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHU psiA. MeTaH U 3TaH — NpocTeiue npeIcTaBUTeNx
QIKAHOB: (PU3NYECKUE U XMMUIECKHE CBOMCTBA (PEaKIMK 3aMEIICHUS U TOPEHUS ), HAaXOXK/ICHHUE B
pUpoje, NOTyUYeHNE U TPUMEHEHHE.

[Muknoankanbl.O0Ouas Gopmysia,HoMEeHKIaTypaun3omeprussOcoOEHHOCTH CTPOEHUS U XUMUYECKUX
CBOMCTBMAIBIX (IIUKJIONPOTIAH, TUKI00yTaH) M OOBIYHBIX (IUKIIOMEHTAH, [IUKJIOTeKCaH )
UKIT0aIKaHOBCIOCOOBI MOy YeHUSIUTTPUMEHEHHEITNKIIOATKAHOB

PackpsiBaTh cMBICIT
U3y4aeMbIX ITOHITHH
(BBISIBIIATD UX
XapaKTepHble PU3HAKN),
yYCTaHaBIUBATh UX
B3alMOCBS3b,
UCIIOJIB30BaTh
COOTBETCTBYIOILINE
IIOHATUS IIPU ONMCAHUH
COCTaBa, CTPOCHUS U
MpEeBpAIICHUN




OPraHUYEeCKHUX
COCIUHCHUH.
Hcnonn3oBath
XUMHYECKYI0 CUMBOJIUKY
JUTSI COCTaBJICHMS
MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (hopMyT
OPraHUYECKHUX
BEIIECTB. Y CTaHABIMBATHII
PUHALJIC)KHOCTh BELIECTB
K OIIpPEeIeIEHHOMY KJIaccy
YIJIEBOAOPOAOB MO
COCTaBy U CTPOEHHUIO,
Ha3bBIBaTh UX 10
CHCTEMaTHUYECKOM
HOMEHKJIATYypE;
MIPUBOJIUTH TPUBUAJIbHBIC
Ha3BaHUS OT/ICIBbHBIX
npeJcTaBuTEICH
YTJICBOJIOPO,IOB.

Henpenenbabl
e
YIJIEBOJOPOJ]
Bl QJIKCHEI,
aJIKaTUCHBI,
ATKWHBI

Conep:kaHue y4ye0HOIro0 MaTepuaja

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM psia. DTUIIEH U MPOINUJIEH — MPOCTEHIINE MTPEICTaBUTENN
QJIKEHOB: (PM3UUYECKUE U XMMUYECKHE CBOWCTBA (PEaKIMU THAPUPOBAHMS, TaJIOTEHUPOBAHUS, THIPATALIH,
OKHCJICHUS U TOJUMEpPU3aliN), OJIyYeHHE U IPUMEHEHHE.

Anxanuensl. byraauen-1,3 u metminOyraaueH-1,3: ctpoenue, BaxxHeHIe XMMUYECKHE CBOWCTBA
(peakuus nonuMepuszanun). [lomydyeHne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOECHHUS, TOMOJIOTUYECKUH PsiJl. ALIETHIICH — MPOCTEHIINNA
MIPEJICTaBUTEINb aJIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKUE CBOWCTBA (peakiuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATALINU, TOPEHUS), TOJTyYeHUE U IPUMEHEHUE.
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Onpenenars BUABI
XUMHYECKON CBS3U B
MOJIEKYJIax
YIJIEBOAOPOIOB;
XapaKkTepHU30BaTh
3aBUCUMOCTD
PEAKIIMOHHOU
CITOCOOHOCTH
YIJIEBOJOPOAOB OT
KPaTHOCTH KOBaJICHTHOMN
CBSI3H.
XapakTepus3oBaTh COCTAB,
CTpOEHHUE, IPUMEHEHUE,
(dbuzuyecKue u




XHMHYECKHE CBOMCTBA,
BaXKHEHIIIHE CIIOCOOBI
HOJTYYCHHUST THITMIHBIX
IpeACTaBUTENEN
pa3JInYHBIX KJIACCOB
YTJIEBOJIOPOIOB (METaHa,
9TaHa, ATHJICHA,
arneTuieHa, OyraaueHa-
1,3, 6enzoia).

Apomarndeck | Copep:kaHue y4eOHOro MaTepHuaJa BbIsSBIATE T€HETUUECKYIO
ne Apensl. benzon: coctaB, cTpoeHue, pU3nYecKkue 1 XMMHUUECKHE CBOMCTBA (peakluy TaJoreHUpOBaHUS U CBSI3b MEXKIY
YIJIEBOAOPOA | HUTPOBaHMS), IOJIyY€HUE U IpUMEHEeHHe. ToMyoul: cocTaB, CTpoeHHe, (U3NIECKHUE U XUMUYECKHE YTIEBOIOPOAAMH U
BI CBOICTBa (peaKuy rajJoreHUpOBaHUS U HUTPOBAHUSA), TOJTYUYEHHE U TPUMEHEHNE. TOKCUYHOCTh apEHOB. MOATBEPKIATh €€
I'eneTnyeckas CBA3b yIII€BOAOPOAOB, IPUHAICKALINX K PA3IMUHBIM KJIacCaM. HaJINUUE YpaBHEHUSAMU
COOTBETCTBYIOIINX
XMMHUYECKHUX PEAKIHUN C
HCIIOJIb30BaHUEM
CTPYKTYPHBIX (OopMyII.
[Ipuponusie | Conep:kaHue y4eOHOro MaTepuaJjia XapakTepHus3oBaTh
UCTOYHUKH | [IpupoaHbie HCTOYHUKH yTiIeBOA0poa0B. [IpupoiHbiil a3 u nonyTHble HeTaHbIe ra3sl. Hed s 1 eé HCTOYHUKH
YIIEBOAOPOAO | mpoucxoxaeHue. CrnocoObl mepepaboTKH HEPTH: TePeroHKa, KPEeKUHT (TepMUYECKUH, KaTaTUTHUYECKHUIT), YIJIEBOJOPOAHOTO CHIPbS
B U UX nupoinu3. [IpoaykTsl nepepaboTku He(hTH, UX IPUMEHEHHE B IPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHbIi (nedTh, IPUPOIHBIN Ta3,
nepepaboTKa | yrosib U IPOIYKTHI €ro mepepaboTKH. YTOJIb), CTIOCOOBI UX

JlabopaTopnast paGoTaNe 6 no teme «llomyuenue 3TuneHa U U3y4eHHUE €r0 CBOMCTBY.

nepepaboTKU U
MPAaKTUIECKOE
NPUMEHEHHE MOTy4aeMbIX
MPOAYKTOB.

[IpoBouTh, HAOMIOAATE U
OTIMCHIBATH XUMHUUECKUH
skcnepumenT. ClrieoBaTh
npaBmiIaM 0€e30MacHoi
paboTel B 1abopaTopun
MIPH UCTIOIH30BaHUH




XUMUYECKON MOCYIbI
000opyI0BaHus, a TaK¥Ke
npaBuiiaM oOpalieHus ¢
BEII[ECTBAMH B
COOTBETCTBUU C
WHCTPYKIUSMH.
IIpencraBnsats
pe3yabTaThl
JKCIIepuMeHTa B hopme
3aIIMCU YPAaBHEHUIN
COOTBETCTBYIOLIUX
pEaKUHi U 1eNIaTh
BBIBOJIbI HA UX
ocHose.lIpoBoauTs
BBIYHCIICHHUS 110
YPaBHEHUIO XUMHUYECKOU
pEaKLMH.

KonTpoabHast padora Ne 2 1o Teme: «YTIEBOIOPOABIY. 1
NuauBunyaneHbiid npoekT. [IpaBuia BIMOTHEHHS 2
PaboTta Ha MHAMBHTYaIbHBIM IIPOSKTOM 4
3amuTa HHIUBUIYATbHOTO MPOEKTa 2
CroupTsl. Coaep:kaHue y4eOHOI0 MaTepHuaja 8 | PackpeiBath cMbICH
®eHo. [TpenenpHBIC OTHOATOMHBIC CTUPTHL. METaHOJ M 3TAaHOJ:CTPOeHHUE, (PH3NUECKIE U XUMHUSCKHUE CBOMCTBA U3y4aeMbIX MOHATUN
(peakiuu ¢ akTUBHBIMH METAJIJIaMH, TaJIOTeHOBOIOPOIaMH, TOPEHHE), TpUMeHeHne. BogopoaHast CBs3b. (BBISIBIIATD UX
JelicTBEe ME€TaHOJIa U 3TaHOJa HA OPTaHU3M YeJIOBEKa. XapaKkTepHbIC MPU3HAKK),
MHOT0aTOMHBIE CIIUPTHI. DTUICHTIUKOIb U TIUIEPUH: CTPOSHUE, (PU3NYECKHUE U XMMHUYECKHE CBONCTBA. YCTaHaBIUBATh UX
[eticTBre Ha opraHu3M denoBeka. [I[puMeHeHue riaunepuHa U STUICHTIIUKOIIA. B3aUMOCBSI3b,
®enou. CTpoeHne MOJICKYJTbI, PU3NUECKHE B XUMUYECKHE CBOMCTBA eHoa. TOKCHYHOCTh (heHOIIa. UCII0JIb30BaTh
IIpumenenue dheHoa COOTBETCTBYIOIIHE
JlaGopaTopHble padoThI 2 | IOHATUA IIPU ONIMCAHUU

Ne 7 no reme«CBoiicTBa OJHOATOMHBIX CIIUPTOBY;
Ne 8 mo Teme«CBo#icTBa MHOTOATOMHBIX CIIUPTOBY

COCTaBa, CTPOCHUS U
NpeBpaleHUu N




OpPTaHUYECKUX
COCIUHEHUN.
Hcnonb3oBars
XUMHAYECKYIO CUMBOJIHKY
JUISL COCTaBIICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpaIEHHOM)
(hopMyIOpraHUIEeCKIX
BEIIECTB.

CnenoBath npaBuiiaM
Oe3omacHOi paboTHI B
naboparopuu mpu
UCIIOJIb30BaHUU
XUMHYECKON MOCYIbI U
0o0opy0BaHus, a TAKKe
npaBuiIaM OOpaICHUS C
BElIECTBaMH B
COOTBETCTBHUH C
UHCTPYKIHUSAMU
BBITIOJTHCHHSI
71a00paTOPHBIX OMBITOB U
IPAKTHYECKUX padoT 1o
MOJyYEHUIO U U3yUEHUIO
OpPTraHUYECKUX BEUIECTB.

AJbIeTHIBL.
KapGoHoBsie
KHCIIOTHI.
CroxHbie
3UPHI.
Kupsbl.

Conep:kaHue y4eOHOI0 MaTepuaja

Anpaeruapl. Dopmanpaerny, aneTanbIerua: CTpPOSHUE,

¢duznyecKre 1 XMMUYECKHE CBOMCTBA (peaKluy OKUCIIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIIIH),
MIOJIy4YE€HHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpefieNibHbIE KAPOOHOBBIE KUCIOTHI: CTPOEHHE, (PU3HMUECKUE U XUMUYECKUE CBOMCTBA,
N0JTy4yeHue U npuMeHeHne. CTeapuHoBasi U OJIEMHOBAs! KUCJIOTHI KaK MPECTABUTENN BBICIINX
KapOOHOBBIX KMCIIOT. MBLIa KaK COJIH BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ACHCTBHE.
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YcraHaBIuBaTh
MIPUHAIJICKHOCTD
BEIIECTB K
onpeseIEHHOMY Kilaccy
10 COCTaBY U CTPOCHHUIO,
Ha3bIBaTh HX 110
CHUCTEMAaTHUECKOM




CrnosxHble 3(hUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. [ Maponu3 cioxHbIX 3¢upoB. XKupsl. ['uaponus
*kupoB. [Ipumenenue xupoB. buonoruueckas posb KUPOB.

JlabopaTopHbie padoThI

Ne 9 1o Teme«CBOMCTBA aIbLIETUIOBY;

Ne 10 nmo Teme«CBolicTBa yKCYCHOM KUCIIOTBI»;

Ne 11 no Teme «buosiornueckas pojib )KUPOB, UX UCIIOJIB30BAHUE B OBITY U IPOMBIILITICHHOCTH
Ne 12 no teme «llomyuenue mMblina U U3y4eHHE €0 CBOMCTB

HOMEHKJIAType.
XapakTepus3oBaTh COCTAB,
CTPOEHHUE, IPUMEHEHHUE,
¢duznveckne u
XMMHYECKHE CBOMCTBA,
BaXKHEHIIINE CIIOCOOBI
MOJIyYEHUS! THTUYHBIX
IIPEICTABUTENIECH
Pa3JIMYHBIX KJIACCOB
KHCIIOPOICOACPKAIIIX
CO€IUHEHHI; BEISBIIATH
TEHETUYECKYIO CBSI3b
MEXIy HUMHU U
MOJTBEPKIATH €€
HaJIU4Kle YpaBHEHUSIMHU
COOTBETCTBYIOIIUX
XUMHYECKUX PEaAKIUi ¢
HCIIOJIb30BaHHEM
CTPYKTYPHBIX (DOPMYIL.
OnuceIBaTh COCTAaB,
XHMHYECKOE CTPOEHHUE U
IPUMEHEHUE KUPOB,
XapaKTepU30BaTh UX
3HAYCHUE JIJIS
JKU3HEIEATEILHOCTH
OpraHU3MOB.
Hcnonw3oBaTh
€CTECTBEHHO-HAyUYHbIE
METOJIBI O3HAHUS
[IpoBOIUTH XUMUYECKUI
SKCIIEPUMEHT.
Oco3HaBaTh OIIACHOCTH
BO3/ICHCTBUS Ha JKUBLIC
OpTraHU3MBbI




OIpeaeIEHHBIX
OpraHMYECKUX BEIIECTB U
HOSICHATH Ha IpUMepax
CIOCOOBI YMEHBILICHUS U
IIPEIOTBPALLICHUS UX
BpPEIHOTO BO3JICUCTBUS Ha
OpPTraHM3M YEJIOBEKa.

VrieBoasl Conep:kaHue y4eOHOI0 MaTepuaja PackpsiBaTh cMBICTT
YrneBoapl: cocTaB, KacCUpUKaIUs yIrIeBO0B (MOHO - U TToJucaxapuibl). [ moko3a — npocTenmii W3Y4YaeMbIX MMOHATUN
MOHOCaXapHu: 0COOEHHOCTH CTPOSHUS MOJICKYJIbI, PU3NUECKHE U XUMUUYECKHE CBOMCTBA, HAXOXKICHHUE B (BBISBIISITH UX
npupojie, MpuMeHeHue, Ouonorndeckas posb. @orocunres. Ppykro3a Kak u3oMep Taoko3bl. Kpaxman u XapakTepHbIE MPU3HAKN),
IEJUTIOJI03a KaK MPUPOIHbIE ToiuMephl. CTpoeHre KpaxMaia U MeJiTio103bl. Du3ndeckrue 1 XUuMUIeCKre yCTaHABIUBATh UX
CBOICTBA KpaxMaa. B3aUMOCBSI3b,
JlaGoparopHnas pabdora HCTOJIb30BATh
Ne 13 mo teme «CBOMCTBA YIIIEBOIOBY COOTBETCTBYIOLUETIOHATH
KonTpoasnas padora Ne 3 no teme «Kucimopomocoaepxaniyue opraHiueckue CoOeIMHEHUD) sl IpA OMMCAaHUU COCTaBa,

CTPOEHHUS U MPEBpaALICHUI
OpPraHuYeCKuX
COCJIMHECHUM.
AMUHBI. Conep:kaHue y4eOHOI0 MaTepuaja Hcnonp30BaTh
AMUHOKHCIIOT | AMHHBI. AMUHOKHCIIOTBI KaK aM(pOTEPHbIC OPraHUYEeCKUE COeAMHEHUS. DU3NUECKUE U XUMUYCCKHE XUMUYECKYIO CUMBOJIUKY
bl. Benxu CBOMCTBAa aMMHOKHCJIOT (Ha MpUMepe TIINIHUHA). bronornyeckoe 3HaueHne aMMHOKHUCIIOT. [lenTuap. JUIS COCTaBJICHUS

besku kak mpupoIHbIe BEICOKOMOJICKYJIIPHBIE COeTMHEeHMS. [IepBUYHAs, BTOPUYHAS U TPETHYHASI
CTPYKTypa 0eKkoB. X UMHUUECKUE CBOMCTBA OCITKOB: THAPOJIN3, ICHATYPAIlUs, KAYCCTBEHHBIE PEAaKIINU Ha
OelKu.

MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (hopMyT
OpraHUYEeCKUX
BemecTB.OnpenesiTh
NPUHAJIEKHOCTh
BELIECTB K
ONpeeIEHHOMY Kilaccy
10 COCTaBy U CTPOCHHUIO,
Ha3bIBATh UX IO
CHUCTEMAaTUYECKON
HOMEHKJIAType.
XapaKkTepu3oBaTh COCTAaB,




CTPOEHHE, IPUMEHEHHUE,
¢busnveckne u
XMMHUYECKHE CBOMCTBA,
Ba)KHEHIInEe CrIOCOObI
HOJTYYEeHUs] TUITHYHBIX
IpeAcTaBUTENEN
a30Tco/eprKaIux
COCTMHECHUH (TIUIIMHA 1
OCIIKOB).

[TosicHATH HAa IpUMepax
3Ha4yeHue OeKOB s
OpraHu3Ma yeJloBeKa.

JlabopaTopnas paGora
Ne 14 no Teme «benku»

NunuBuayansHbid poekT. [IpaBusia BBITOTHEHUS

PaboTta Ha MHAMBUIYaIbHBIM IPOSKTOM

3ammTa MHIMBUAYAJIBHOTO MPOSKTA

Bricokomoiek
yISIpHBIE
COCTUHEHUS.

Coaep:kaHue y4eOHOI0 MaTepHaja

OcHOBHBIE IOHATHSA XMMHH BBICOKOMOJIEKYJIIPHBIX COCMHECHUN:
MOHOMED, IOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHD IIOJIMMEPU3ALUU, CPEIHSA MOJIEKYJIsIpHAs Macca.

OCHOBHBIC METOJIBI CHHTE3a BBICOKOMOJICKYJIAPHBIX COG,I[I/IHGHI/Iﬁ — HOJMMEpHU3alus U MOJIUKOHACHCALIUA.

[TnacTmaccs! (MOUATUIICH, TOTUIPONIICH, TOTUBUHIWIXJIOPHI, TOTUCTHPOI). HaTypanbHbIl 1
CHHTETHYECKHE KayuyKku (OyTaIMeHOBBIN, XJIOPOIIPEHOBBINA U N30NPEHOBHIN). BoslokHa: HaTypalibHbIE
(XJIOTIOK, MIePCTh, MIENK), HICKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETUYECKUE (KAlpOH U
JIaBCaH).

AN AIN

Brnagets uzyyaempimMu
XAMHUYECKAMU
MOHSTHSIMH: PACKPBIBATh
CMBICTT H3y4aeMBbIX
MOHSTHIA U IPUMEHSATh
9TH MOHATHUS TIPU
OIMCAHHMH COCTaBa U
CTPOCHUSA
BBICOKOMOJICKYJISIPHBIX
OpPTaHHYECKUX BEIIECTB,
JUTSL OOBSICHEHHUS
OTJIENbHBIX (PAKTOB U
SIBJICHUM.

Hcnonn3oBaTh
XUMHYECKYIO0 CHUMBOJIUKY
JUIS COCTABJICHUS




CTPYKTYPHBIX (OpMYI
BEILIECTB U YPAaBHEHUN
peakuuii NoJIUMEPU3aLNH
U TOJUKOHJCHCALUH.

IK3aMeH 4
KoncyabTanuu 6
Bcezo 212




3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI TIUCHUITJINHBI

3.1.TpeboBanusi K MUHUMAJBLHOMY MATEPUAIBbHO-TEXHUYECKOMY 00ecredeHn 10

st peanuzanuy yaeOHOM TUCHIUTIIMHBI €CTh B HAUIMYWN yI€OHbIN KaOuHEeT XUMHUH,

OobopynoBanue yueOHOro KabuHeTa:

- I0CAJJOYHBIC MECTA 110 KOJIMYECTBY O0YUarOIUXCS;

- paboyee MeCTO MpenoaBaTes;

- KOMIIBIOTEP, BUIEONIPOEKTOP;

- IEpUONYECKAsl CHCTEMA XUMUYECKHX ieMeHToB J[.M.Menneneesa;
- TabJIUIa PACTBOPUMOCTH KHCIIOT, COJIEH U OCHOBaHMIA;

- MUHEpaJIbHbIE YJ00pEeHMUS;

- IOPTPETHI YUCHBIX- XUMHUKOB, OMOJIOTOB;

- XUMUYECKHE PEaKTUBbI, XUMHUECKasl 10CY/1a, HarpeBaTeIbHble TPHUOOPbI
-anTeuKa;

-OTHETYIIUTEb.

3.2. Uudopmanuonnoe odecneyenue odydenusi. [lepeuenr yuyeOHbIX u3nanuii, UaTepHer-
pecypcoB, 10NMOJTHUTEIbHOM JTUTEPATYPHI.

Ocnoenvle UCMOYHUKU:

lNabpuensn O.C. Xumus. YueOHUK A7 CTYACHTOB YUPEKIACHUN CpEeTHEro NpopecCHOHATbHOIO
oOpa3oBanusl. - M.: M3narenbckuit eHTp «Akaaemusi», 2019.

Humepnem - pecypcei:
1. Axagemuk. CioBapu u sHIMKIoneanu. http://dic.academic.ru/

2. Bonpwmas coserckas 3HIMKIIONe M. http://bse.sci-lib.com

3. BooksGid. Dnekrponnast 6ubnuoteka. http://www.booksgid.com

4. I'no6anteka. ['moGanbHas 6ubnmoTeka HaydHbIX pecypcoB. http://globalteka.ru/index.html

5. Enunoe okHO nocTyma k o0pa3oBaTelbHbIM pecypcam. http://window.edu.ru

6. Kuuru. http://www.ozon.ru/context/div_book/

7. Jlyumas yuebHas nurepatypa. http://st-books.ru

8. Poccuiickuii oOpa3oBaTenbHbli OpTai. JloCTyTHOCTh, KauecTBO, 3()(HEeKTUBHOCTS.
http://www.school.edu.ru/default.asp

9. DnexTpoHHas 6ubnaroTeuyHas cucrema http://book.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JTUCIIUIIJIMHbI
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PesynbTaThl 00y4eHust

®opMbI U METObI KOHTPOJIA H
OLIeHKH Pe3yJIbTAaTOB 00y4YeHust

B pesynbrare nzydenus yueOHOU AUCIUILTUHBI « XUMHSD
o0yJaromuecs JOJKHBI JOCTUYD CIIEAYIOIINUX Pe3yIbTaToB:

JAUYHOCMHDbIE:

- OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MPaB U
00s13aHHOCTEH, YBAXKEHHSI K 3aKOHY U TIPABOMIOPSIKY;
IIPEICTABIICHNS O COMAIBHBIX HOPMAX U IIPaBUIIax
MEKJIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE; TOTOBHOCTH K
COBMECTHOM TBOPYECKOU JESTEIbHOCTH; CIIOCOOHOCTH
MOHUMAaTh U IPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U
aApTyMEHTHI IPYTHX;

- HEHHOCTHOI'0 OTHOLLIEHUS! K HCTOPUUECKOMY U HAYUYHOMY
HaCJICINIO OTE€YECTBEHHON XUMUH;

- YBa)KEHUE K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUH U
MPAKTUYECKOTO MPUMEHEHUSI XUMHUH, OCO3HAHHUS TOTO, YTO
JOCTMIKEHHS HAYKH €CTh PE3YJIbTAT, IOCTOSHHOIO TPY1a
Y4EHBIX U TIPAKTUKOB;

- TOTOBHOCTh OLIEHUBATh CBOE MOBEICHHUE U MOCTYNKU CBOUX
TOBAPHILIEH C MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM U
OCO3HaHUE MOCIIEICTBUN 3TUX MOCTYIKOB;

- MIOHMMaHUe LEHHOCTEH 3I0pPOBOTO M Oe30MacHOro oopasa
YKU3HU; HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3UUECKOMY H IICUXUIECKOMY 3/I0POBBIO;
coOroAaTh MpaBuiia 0€30MacHOTO OOPAIEHUS C
BEILIECTBAMM B IIOBCEJHEBHOW KU3HU U B TPYAOBOU
JeSATEIbHOCTH;

3HATh MPaBUiIa UHAUBUAYAJIBHOTO U KOJUIEKTUBHOIO
0€30MMacHOT0 MOBEICHUS B CUTYAIUSIX, YTPOKAIOIINX
370POBBIO U KU3HU JIOJIEH;

- OCO3HABaTh MOCJIEICTBUSI BPEIHBIX IIPUBBIYEK;

BJIaJICTh KOMMYHHKAaTUBHON KOMIIETEHTHOCTBIO BO BCEX
BUJIaX JIESITEIIbHOCTH;

- MIOHUMATh TII00ATBHBIN XapaKTep AKOJOTHIECKUX
npo6iieM, 0CO3HABAaTh HEOOXOAMMOCTHU HCTIOIb30BaHUS
JIOCTMKEHUN XUMUU JJIs1 PELIEHUS] BOIPOCOB
pPaMOHAIIBHOTO MPUPOJIONI0JIb30BAHUS;aKTUBHOTO
HENPUATUS JEUCTBUN, IPUHOCSIIMX BPE OKpYykKaroIen
NPUPOJHON cpesie, YMEHHs IPOrHO3UPOBATh
HEeOJaroNpUsITHBIE 3KOJIOTUYECKHUE TTOCIIEICTBUS
NpeANPUHUMAEMBIX ACHCTBUI U IPEIOTBpallaTh UX;

- c(pOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
MPaKTUKH;

- MIOHUMATh crieun(UKY XUMHUH KaK HAyKH, OCO3HABaTh €&
poib B popMUpOBAaHUH PALIMOHATILHOTO HAYYHOTO
MBIIUICHHS, CO3AaHUU LIEJOCTHOTO MPEACTaBIeHUS 00
OKPY’KaloIlleM MUpE KaK O €IMHCTBE IIPUPOABLI U YEIIOBEKA, B
MO3HAHWUU MIPUPOJIHBIX 3aKOHOMEPHOCTEN U PEIICHUH
npo0JIeM COXpaHeHHsI TPUPOTHOTO PAaBHOBECHS;

-YMETh CAMOCTOSATEIBHO HCIOJb30BaTh XUMHUUECKUE 3HAHUS

1. Uuteprnipetanus pe3ynbTaToB
HaOJII0/IEHUH 32 1eATEIbHOCTHIO
CTYJI€HTa B IIPOLIECCE OCBOEHUS
00pa3oBaTesIbHOI POrpamMMmBl.
2. CrapToBasi IMarHOCTHKA
MOATOTOBKHU CTYACHTOB I10
HIKOJILHOMY KYpPCY XUMUU;
BBISIBIICHHE MOTHUBAIIUU K
M3YUYEHHUIO0 HOBOI'O Marepuaa.
3. Texymuii KOHTpPOJIb B (hopme:
- CaMOCTOSITENbHBIX PaboT 1Mo
TeMaM pa3/ieNIOB JUCITUTUTHHBL,
- TECTUPOBAHUS;

- ToMalHel paboTsl;

- 0TY€Ta MO MPOJAEIaHHON
BHEAYIUTOPHOMN
CaMOCTOSITENILHOM paboTe
COTJIACHO MHCTPYKIIH
(mpexacraBneHue mocoous,
Mpe3eHTanuu  UHOOPMAIMOHHOE
cooOrieHue).

- (ponTaTBEHOTO OMpOCa;

- YCTHOT'O 3a4€eTa;

- MUCHbMEHHOTO 3a4eTa;

- CaMOCTOSTEIbHON pabOTHI C
KHUTOH U IPyTUMHU
MaTepuaIamH.

4. UtoroBas aTrrecTanusi B
dbopme nuddepeHIPOBAHHOTO
3ayéra.




JUIs pelIeHns: Ipo0seM B pealbHbIX )KU3HEHHBIX CUTYaLUsX;
TOTOBHOCTB K HEMPEPHIBHOMY 00pa30BaHUIO
caM000pa30BaHMIO, K aKTUBHOMY TOJTYYEHHIO HOBBIX
3HAHUH 110 XUMHH B COOTBETCTBUH C )KMU3HEHHBIMU
HOTPEOHOCTSIMH;

Memanpeomemmuple:

- (hopMyHpOBaTh M aKTyaIH3UPOBATh MPOOIIEMY,
OTIPENIeNIATH IIeTTU I TEILHOCTH, 3a1aBasi MapaMeTphl U
KPUTEPUH UX  JTOCTHIKCHHS;

- ACTIIOJIB30BATh NPY OCBOCHUH 3HAHUN TPUEMBI
JIOTUYECKOTO MBIIUICHUS — BBIACTATH XapaKTepHbIC
NPU3HAKY TOHSATHHA U YCTAaHABIIUBATh UX B3aHMMOCBSI3b;

- BBIOMpATh OCHOBAHMS U KPUTEPHH JJISI KJIACCU(PHUKALIUH
BEIIECTB M XUMUYECKHUX PEaKIuii;

- CTPOUTH JIOTUYECKUE PACCYKIACHHS, BBISBIATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B pACCMATPHBAEMBIX
SBJICHUSX, POPMYIIMPOBATH BHIBOIBI U 3aKJIIOYCHUS;
NPUMEHSTH B IPOIIECCE TIO3HAHMS UCIIOIb3yEMbIE B XUMUHU
CHMBOJIMYECKHE (3HAKOBBIE) MOIECIIH;

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHHSI BEUIECTB U
XMMHUYECKUX PEaKIni;

- (hopMynHpOBATh IIETIH U 3a/1a4U UCCIICAOBAHNS;

BJIaJIETh HABBIKAMHU CaMOCTOSITEIIHHOTO TUIAHUPOBAHUS U
NPOBENICHUS YICHUYECKUX SKCIIEPUMEHTOB, COCTABIISATh
000CHOBaHHBIN OTYET O MPOAETaHHOHN paboTe;
npruoOpeTaTh ONBIT YYCHUYECKON HCCIIEeI0BATEIbCKON 1
HPOEKTHOH JIESTETBHOCTH, IPOSBISTH CIIOCOOHOCTH U
TOTOBHOCTbH K CAMOCTOSITEIbHOMY TTOMCKY METOOB PEIICHHUS
NpaKTHYECKHX 33]1a4, IPUMEHEHHIO PA3IMYHBIX METOIOB
MIO3HAHUS;

- OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(popManuy,
KPUTUYECKH OIICHUBATh €€ JOCTOBEPHOCTH U
HETIPOTHBOPEYNBOCTH;

- IPHOOPETATH OIBIT UCTIOIB30BAaHUS HH(OPMAIIHOHHO-
KOMMYHUKATHBHBIX TEXHOJOTUH U PAa3IMYHBIX TTOMCKOBBIX
CHCTEM;

- UCTIOJIB30BATh HAYYHBIH S3bIK B KAYECTBE CPEACTBA ITPH
paboTte ¢ XuMHUeCKOi nHpOopManKei;

BBICTYIATh C IPE3EHTALEH Pe3yIbTaTOB O3HABATEIbHON
JeSITeIbHOCTH, TIOTYYEHHBIX IPH BBHITIOJTHEHUT
XMMHUYECKOTO SKCIIEPUMEHTA, IIPAKTUIECKOH PabOTHI 110
MCCIICIOBAaHHUIO CBOMCTB U3yYaeMbIX BEIIECTB;

- CaMOCTOSITENIBHO TIAHUPOBATh U OCYIECTBIISTH CBOIO
MIO3HABATEJbHYIO JICSTELHOCTD;

-OCYIIECTBIISTh CAMOKOHTPOJb CBOCH JICSITEIbHOCTH Ha
OCHOBE CaMOaHaJIN3a U CAMOOLICHKU.
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