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1. ACIIOPT PABOYEHM ITPOT'PAMMBbI YYEBHOI'O IPEJIMETA
OVII 10 XUMHWA

1.1. O0Gnacth NpUMEHEHHUS TPOrPAMMBbI

[Iporpamma obmieoOpazoBarenbHOro yuebnoro npeamera OVIL 10 XUMHUA tnpenHasHavyeHa
utst u3yuenus Xuvuu 8 AHO CIIO « MKIIOy, peanu3yromux 00pa3oBaTeIbHYI0 MPOrpaMMy CPETHETO
obmero o0pa3zoBaHMs B TIpefefaX OCBOCHHS OCHOBHOM mpodeccnoHaabHOM 00pa3oBaTeabHOM
nporpammbl CITO Ha 6a3e ocHOBHOTO 001IeT0 00pa3zoBaHus mpH noarotoBke creruanuctos [TTICC3

1O CneyuanbHocmy
1.2. Mecto yueOHOro mnpenmMera B CTpyKType 00pa30BaTesIbHOM MpOorpaMmal:

VYuebnubiii npeamer OVILI0 XUMHUA sBnsercss ydeOHbIM MpPEIMETOM 00s3aTelbHOM
npeaMeTHou obnactu «EctecTBeHHO-HayuHbIe TpeaMeTsy OI'OC cpennero obiero oopa3oBaHus.

B crpykrype  obOpaszoBarenbhHoii  mporpammbl  [IIICC3  mpeamer  BXOOUT B
0011e00pa30BaTeNIbHbIN LUK, IBISIETCS 0043anenbHblM YIEOHBIM MPEAMETOM.

1.3. Llenu 1 3a1aun yueOHOTO npeMeTa:

(DOpMI/IpOBaHI/IC y CTYACHTOB npeaCTaBJICHUA (6] XHUMHYECKON COCTB.BJ'IHIOIJ_[GI‘/’I
GCTCCTBGHHO-Hay‘{HOﬁ KapTHUHbBI MHpAa KaK OCHOBBI [IPUHATHUA peHIeHI/Iﬁ B JKHM3HCHHBIX H
IMPOU3BOACTBCHHLIX CUTYAUAX, OTBCTCTBCHHOI'O ITOBCACHUA B HpHpO,I[HOI;'I cpeac.

3amaum QUCIIATUINHEL:

1) chopmupoBaTh NOHHUMaHHE 3aKOHOMEPHOCTEH MPOTEKaHHWsS XUMHYECKHX IPOIECCOB U
SBICHUM B  OKpYXKalIleW cpene, LEJIOCTHOM HAy4YHOM  KAapTUHBI MHpa, B3aUMOCBA3HU
B3aMO3aBHUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYJbl HEOPTraHWYECKUX M OPraHWYECKHX BEIIECTB,
yYpaBHEHUS] XUMHUYECKUX PEAKINH, OOBSICHATH UX CMBICI, HHTEPIIPETUPOBATh PE3YIBbTaThl XUMHYECKHX
HKCTIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM TPOBEACHUS TMPOCTEHIINX XUMHYECKHX OSKCHEPHUMEHTAIBHBIX
WCCIIEIOBAaHUN C COOJIOEHHEM TpaBWiI 0€30MacHOTo OOpalmieHHs ¢ BEIIECTBAMH U JIA0OPaTOPHBIM
00opynOBaHUEM;

4) pa3BUTh yMEHHUS HCIOIB30BaTh MH(MOPMAIIMIO XMMHUYECKOTO XapaKTepa M3 PazIHuHBIX
HCTOYHHKOB;

5) chopmupoBaTh YMEHHS MPOTHO3HPOBATH MOCIEACTBUS CBOCH JEATEIBHOCTH M XUMUYECKHX
MPUPOIHBIX, OBITOBBIX U MIPOU3BOACTBEHHBIX ITPOIIECCOB;

6) chopmupoBaTh HOHUMAHKE 3HAYMMOCTH TOCTHKECHUN XUMHUECKONW HAyKH U TEXHOJIOTUHN /ISt
Pa3BUTHUS COLMANBHON M IPOU3BOJICTBEHHOH cdep.

OcBoenne copepxanusi yueOHoro mpenmera OVIL 10 XUMHA obecriednBaeT IOCTHKCHHE
00yYaroIIUXCs CIACTYIOIUX Pe3yJbTaTOB H YHHBEPCAIbHBIX YUeOHBIX JeiCcTBHIi:

N3yueHnne XuMHM Ha ypOBHE CpEIHEro mnpodeccHoHaIbHOro 0oOpa3oBaHUsS HAIPABICHO Ha
JNOCTIKEHHE  OOYy4YarolUMUCS — CIEAYIOIIUX JUYHOCTHBIX, METalpeIMETHbIX M TPEIMETHBIX
PE3yNIbTaToOB OCBOCHHUS y4eOHOTO IpeAMETa.

JInyHOCTHBIE Pe3yJbTAThI

B cootBeTrcTBUM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yabTaTOB OCBOCHMS IpeiMeTa «XHMHUS» Ha YPOBHE CpelHEero o0miero oOpa3oBaHUs BbIICICHbI
CJIEYIOIINE COCTABIIAIOIIHNE:

— OCO3HaHHUE O0YYaAIOIUMHUCS POCCUNUCKON TPaXKTaHCKOU UIEHTUYHOCTH;

— FOTOBHOCTHU K CAMOPa3BUTHUIO, CAMOCTOSTEIILHOCTH M CaMOOIIPEICIICHHUIO;

— HaJM4Kue MOTHUBALIUU K 00yUYEHUIO;



— IEJICHANIPABIIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHI JTUYHOCTH HAa OCHOBE KITFOUYEBBIX
LIEHHOCTEH 1 UCTOPUUECKUX Tpaauluii 6a30BOM HAyKU XUMUU;

— TOTOBHOCTh M CHOCOOHOCTH OOYYaroIIMXCsl PYKOBOACTBOBAThCS B CBOGH JESATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKaMHU, TPUCYIITUMHU 1IETOCTHOM CUCTEME XUMHUUYECKOTO 00pa30BaHuUs,

— HaJW4YMe TPABOCO3HAHHUS HKOJOTHYECKON KyIbTyphl M CIIOCOOHOCTH CTaBUTh LETH U
CTPOUTH KU3HEHHBIC TIAHHI.

JIM4HOCTHBIE PE3yIbTaThl OCBOSHUS MpEAMeTa « XUMHUSD» TOCTUTAIOTCSA B €AUHCTBE yUeOHOU U
BOCMIUTATENLHON  gesTeabHOCTH  OpraHu3alii B COOTBETCTBUH C  T'yMaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU M HJ€aJaMU POCCUICKOTO IPask1aHCKOTO
oOmecTBa, TPUHIATHIMA B OOIIECTBE HOpPMaMU M TPaBWIAMHU TIOBEACHHS, CIIOCOOCTBYIOIIMMH
mpoleccaM CaMOIMO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTU OOYYaIOIIUXCA.
JIMYHOCTHBIC PE3yJabTaThl OCBOCHUS TpEeIMeTa «XHUMHsD» OTPakKaloT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATENILHOM H TMPAKTUYECKOW JIEATENHbHOCTH OOydYaloIIUXCA IO peaju3alud MPUHITHIX B
001IIecTBE IECHHOCTEH, B TOM YHCIIC B YaCTH:

I'paxx1aHCcKOrO BOCIIUTAHUS:

— 0CO3HaHUA OOYYaIOIIUMHCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00SA3aHHOCTEH, YBAKCHHUS K
3aKOHY U IPABOMOPSIKY;

— TMPEACTABICHUS O COIMAIBHBIX HOPMax MW TMpaBUJaX MEXKJIMYHOCTHBIX OTHOIICHHH B
KOJJICKTHBE;

— TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIESITEIBHOCTH MPHU CO3MAHHH yUE€OHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATENBHBIX 337124, BHITOTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

— CIOCOOHOCTH TIOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY M apTyMEHTHI IPYTUX
MIPH aHATN3€ PA3IUYHBIX BUIOB yUeOHOU ACSITENbHOCTH,

[TaTpuoTrueckoro BOCIIUTAHUS:

— LIEHHOCTHOTO OTHOILIEHUS K UICTOPUYECKOMY U HAyYHOMY HACJEIUI0 OT€YECTBEHHON XUMUHU;

— YB@XEHMsI K TPOILIECCY TBOPYECTBA B OOJACTH TEOPHUH W TMPAKTHUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, 4YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT IJIUTENbHBIX HaOIIOneHU,
KPOMOTIUBBIX SKCTIEPUMEHTAIBHBIX TTOMCKOB, TTOCTOSTHHOTO TPY/a YUEHBIX U MPAKTHKOB;

— MHTEepeca M TO03HABAaTEIbHBIX MOTHBOB B TOJYYEHHMHM M TOCIEAYIOIIEM AaHAJIN3E
“H(pOpMAIUH O EPEOBBIX JOCTIKEHUSIX COBPEMEHHOM OTEUeCTBEHHON XUMHUH;

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMUS:

— HPaBCTBEHHOTO CO3HAHUS, ITHUECKOTO MOBEACHUS;

— CIMOCOOHOCTH OIEHUBATh CUTYaIlH, CBS3aHHbIE C XUMUYECKUMU SIBICHUSMU, U IPUHUMATh
OCO3HAHHBIE PEIIEHUS, OPUCHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

— TOTOBHOCTH OIIEHHBAaTh CBOE TOBEJIEHHE M TOCTYNKH CBOUX TOBapHILIEH C TO3MIIHIA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE MTOCIEACTBUI 3TUX MOCTYIIKOB;

DopMHUPOBaHUS KYIBTYPBI 310POBBS:

— TIOHMMaHHUsl IIEHHOCTEH 370pOBOTO M 0Oe30macHoro oOpasza KH3HH; HEO0OXOTUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U IICUXUYECKOMY 3[I0POBBIO;

— coOroIeHus paBmII 6€30MTaCHOTO OOpAIeHHS C BEIIECTBAMH B OBITY, TOBCETHEBHOM KU3HH
U B TPYAOBOH AESITEIHLHOCTH;

— TIOHMMaHUs IICHHOCTH TMPaBWI WHIUBUAYATHHOTO M KOJUICKTUBHOTO 0OE30IacHOTO
MOBEICHUSI B CHUTYalMsIX, YTPOXKAIOMIMX 3I0POBBIO M KU3HU JIOAEH; OCO3HAHUS MOCIEACTBUI U
HETIPUSATHS BPEIHBIX MTPUBBIYEK (YIIOTPEOICHUS aIKOTOJIsl, HAPKOTHUKOB, KypEHHs);

TpynoBoro BocruTaHus:

— KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4YeOHO-HMCCIIEIOBATCILCKOM JIEATEIBHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPYECKON U APYTUX BUIAX JIEATEIBHOCTH;

— YCTaHOBKM Ha AaKTUBHOE YYacTH€ B PEIICHUM TNPAKTUYECKUX 3a7a4 COIHATBHOU
HaIlpaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

— WHTepeca K MPAKTHYECKOMY H3YUYCHHIO MPOQECCHil pa3iIMdHOTO PoAa, B TOM YHUCIIC Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUM 110 XUMUH;

— YBaXKEHUS K TPY/Y, JIOASIM TPyJa U pe3yyibrataM TPYAO0BOU AESTEIHHOCTH;
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— TOTOBHOCTH K OCO3HAHHOMY BHIOOpPY MHIMBUAYATbHON TPACKTOPUU 00pa3oBaHus, OymayIiei
npodeccun M peanu3ainud COOCTBEHHBIX JKM3HEHHBIX TUTAHOB C YYETOM JUYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMHH, UHTEPECOB U TOTPEOHOCTEN 00I1IeCTBa;

DKOJIOTHYECKOTO BOCIIUTAHUS:

— DYKOJIOTHYECKH I1eJIecO00pa3HOr0 OTHOIICHHSI K MPHUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
KU3HM Ha 3emjie; — TOHUMaHUs TJI00aJbHOTO XapakTepa 5SKOJIOTHYECKHX MPOOJIeM, BIWSHHSI
SKOHOMUYECKHUX MPOIECCOB HA COCTOSIHUE MMPUPOJHON U COLMATILHOM CPEe/Ibl;

— OCO3HaHUSI HEOOXOAMMOCTH HMCIOJIB30BaHMS JOCTIKCHHH XMUMHUH ISl PEIICHHS] BOITPOCOB
palMOHAIBLHOTO MPUPOIOTIOIB30BAHMS;

— AKTUBHOTO HEMPUATHS NCUCTBUH, MPUHOCSIIUX BPEA OKPYXAIOMEH MPUPOTHON Cpere,
YMEHHSI TPOTHO3UPOBATh HEONArONpUATHBIE HKOJIOTHUYECKHE TMOCIEACTBUS MPEeANPUHIMAEMbIX
JNENUCTBHUN U MPEAOTBpaAlIaTh UX;

— HaJIW4Ms PA3BUTOTO SKOJIOTMYECKOTO MBIILIEHUS, SKOJIOTMYECKOM KyJBTYphl, OMBITA
NESATETLHOCTH YKOJIOTHYECKOM HAMPaBICHHOCTH, YMEHHUSI pyKOBOACTBOBAThCSI MMM B TTO3HABATEIHLHOM,
KOMMYHUKATHBHOW U COIMAIBHON TPAKTUKE, CIIOCOOHOCTH M YMEHHS AaKTHBHO MPOTHBOCTOSTH
uaeonoruu xemohoobuu;

lenHoCTH HAyYHOTO O3HAHUA:

— ¢(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOW MPAKTHKHY;

— TIOHUMaHuA ChenupuKd XUMHH Kak HayKd, OCO3HaHHs €€ poiu B (POpMUPOBAHUHU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUH [EIOCTHOTO MPECTABICHUs 00 OKPYXKAIOIIeM MUPE
KaK O EJIMHCTBE NPHUPOABI W 4YEJIOBEKa, B TMO3HAHWU TMPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH
poOsieM COXpaHeHUs! IPUPOJHOTO PABHOBECHS;

— yOexAEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHU Ui COBPEMEHHOW IMBUJIM3AIMH: B €&
TYMaHUCTHYECKON HamNpaBICHHOCTH WM Ba)XHOM pOJIM B CO3JaHUM HOBOW 0a3bl MaTepuaibHOU
KYJIBTYPBI, pEHICHUH TII00aTbHBIX MTPOOJIEM YCTOMYMBOTO PA3BUTHS YEIIOBEYCCTBA

— CBIPbEBOH, HHEPreTHUECKOW, MHUIIEBOM M HSKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTUHU
MEJUIIMHBI, 00€CTICYeHNH YCIOBUHM YCHENIHOTO TPyJAa U IKOJIOTHYECKH KOM(POPTHOM KU3HHU KaKJI0TO
YjieHa OOIIEeCTBa;

—  ©CTeCTBEHHO-HAyYyHOW TPaMOTHOCTH: TIOHUMAHHUs CYIIHOCTH METOIOB TIO3HAHUS,
WCIIONB3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJb30BaTh IOJNydaeMble 3HAHUS s
aHaM3a W OOBSCHEHUS SIBJICHUM OKPYKAIOMIEr0 MUPA M TMPOUCXOMSIINX B HEM M3MCHCHUW; YMEHUS
JenaTh 00OCHOBaHHBIE 3aKIIOYEHHS HAa OCHOBE HAyYHBIX (DAaKTOB M MMEIOIIMXCA JAHHBIX C ILIETBIO
TIOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

— CHOCOOHOCTH CaMOCTOSITENTLHO UCIIONIb30BaTh XUMUYECKUE 3HAHUS ISl pelieHUs MpoOieM B
peaNbHbIX )KU3HEHHBIX CUTYaIIMSIX;

— MHTepeca K NO3HAHUIO U UCCIIE0BATENbCKOM IESITEIbHOCTH;

— TOTOBHOCTH W CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJTYYEHHIO HOBBIX 3HAHMIA [0 XUMUU B COOTBETCTBHH C )KHU3HEHHBIMU TOTPEOHOCTIMU;

— MHTEpeca K 0COOCHHOCTSIM TPy/a B pa3IudHbIX chepax mpodhecCHOHAIBHON IeITeIbHOCTH.

MeTtanpeaMeTHble pe3yJabTaThl

MeramnpeaMeTHbIe pe3yabTaThl OCBOCHHS y4€OHOTO MpeaMeTa « XUMUsS» Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHUSl BKIIOYAIOT: 3HAYUMBIC UIsI (OPMHUPOBAHHUS MHPOBO33PEHUS O00YyUaIOLIUXCS
MEXKIUCIUIUTMHAPHBIE (MEXIPEAMETHBIC) OOIEHAYYHbIC TOHATHS, OTPAKAIONIUE IIEJIOCTHOCTD
HAay4YHOW KapTUHBI MHpa U CHelU(PHUKYy METOJOB MO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax
(Marepwsi, BEIIECTBO, JHEPrHs, SBICHHE, MPOIECC, CHCTEMa, HAy4YHBIA (aKT, MPUHIIUI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIENOBaHME, HAOIIOACHUE, W3MEpPEHHUE, SKCIEPUMEHT U Ip.);
yHUBEpCaJbHbIe y4yeOHBbIC JCHCTBUA (IIO3HABATEIbHBIE, KOMMYHHKATHBHBIC, PpETYISTHUBHEIC),
obecrednBaromuye ¢GopMupoBaHue (QPYHKIMOHAIBHON TI'PAaMOTHOCTH M COIMAIBHON KOMIIETEHLIUU
00y4Jarmuxcsi; CHOCOOHOCTh OOYYAIOIIMXCS HCIOJNIb30BaTh OCBOCHHBIE MEXKIUCIUILIMHAPHBIC,
MUPOBO33pEHYECKHE 3HAHUS M YHHBEpPCaJbHbIe YUeOHbIC NEHCTBUS B MMO3HABATENLHOM U COIMAIBHOMN
MIPaKTHUKE.
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MetanpeaMeTHbIE  pe3yabTaThl  OTPAXKAIOT  OBIAJACHHE  YHHUBEPCATBHBIMH  YYCOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JEHCTBUSMM.

OBnaneHne yHUBEpPCATbHBIMU YUYEOHBIMU TIO3HABATEILHBIMU JICHCTBUSMHU:

ba30BEIMH TOTMUEeCKUMH JeHCTBUSIMU:

— CaMOCTOAITENbHO (OPMYIHPOBATh W AaKTyaJIH3UPOBaTh MpOOIEeMYy, BCECTOPOHHE &
paccmaTrpuBarth;

— ONpENeNATh UENu JEATEIbHOCTH, 3a/JaBas IApaMeTPbl U KPUTEPUM HX TOCTHXKECHUSA,
COOTHOCHUTH PE3YNIBTAThI JEATEIIbHOCTH C MOCTABICHHBIMH LIEJISIMU;

— HCHOJb30BaTh INPU OCBOCHUM 3HAHWM MPUEMBI JOTMUYECKOTO MBILIJIEHUS — BBIICIATH
XapakTepHbIEC TPU3HAKH MOHITUH U yCTAHABJIMBATH UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE
TOHSTHS 7151 OOBSICHEHUS OTACNBHBIX ()aKTOB U SBICHUI;

— BBIOMpATh OCHOBAHMS M KPUTEPUH JIJIST KJIACCU(DUKAITUN BEIIECTB U XUMUYECKUX PEAKIIHIA;

— YCTaHaBJIMBATh IPUYMHHO-CJIEACTBEHHBIE CBA3U MEXKIY U3yYaEMbIMHU SIBJICHUSIMU;

— CTPOWTH JIOTUUECKHUE PACCYKICHUS (MHIYKTUBHBIC, TETYKTHBHBIC, 10 aHAJIOTHH ), BBISIBIISITh
3aKOHOMEPHOCTH M TIPOTHBOPEUUSI B PACCMATPUBAEMBIX SBICHUAX, (POPMYIUPOBaTH BBIBOABI U

3aKJIFOUCHHS; — TMPUMEHATh B IMPOLECCE MO3HAHMS UCIOIb3yEMbIE B XHMHUHU CHMBOJIMYECKHE
(3HAKOBBIE) MOJETH, MPEoOPa30BBIBATh MOAEIbHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOII)
JIeMEeHTa, XUMHYecKas (opmysia, YpaBHCHHE XHMHUYECKOW PEAKIUU — TMPHU PEHICHUU YICOHBIX

MIO3HABATENILHBIX M MPAKTUUECKUX 3a7a4, MPUMEHATh Ha3BaHHBIE MOJEIbHbIC MPEICTABICHUS IS
BBISIBIICHHSI XapaKTEPHBIX MMPU3HAKOB H3YYaeMBIX BEIIECTB M XHMMUYECKUX PEaKIIN;

ba3oBeIMU HCCIEI0BATENIBCKUMU ICHCTBUSMU:

— BJIaJIETh OCHOBAMH METO/IOB HAYYHOTO IMO3HAHMS BEIIECTB U XUMHUUECKHUX PEaKITHii;

— (QopmynupoBaTh IIeTM W 3aJa4d  MCCJIEIOBAHUS, HCIOJIb30BaTh IOCTABICHHBIE U
CaMOCTOSITEJIbHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KAau€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIS
(hopMHpOBaHUS TUIIOTE3BI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CYXKICHUM;

— BJAJETh HABBIKAMH CaMOCTOSATENBHOTO IIAHWPOBAHUS M TIPOBEICHHS YYCHHYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HaONIO#aTh 3a XOJOM IPOLECcca, CaMOCTOSATENIBHO
MPOrHO3UPOBAaTh €ro  pe3yaprar, (opMmyaupoBaTb OOOOLIEHUS W  BBIBOJBI  OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJbTaTOB MCCJIEJOBAaHUS, COCTaBIATh OOOCHOBAHHBIM OTYET O MpoJEeTaHHON
pabore;

— npuoOpeTaTh ONBIT YYEHUYECKOM MCCIeOBaTeNbCKOM M TMPOEKTHOM JIesATeNbHOCTH,
MPOSIBIIATE  CIIOCOOHOCTH W TOTOBHOCTh K CaMOCTOSITENILHOMY TIOMCKY METONIOB  PEIICHUS
MPAKTUYECKUX 3334, IPUMEHEHUIO PA3IMYHbIX METOJIOB [TO3HAHUS;

[Tpuémamu paboThl ¢ HHPOPMALIUEH:

— OpHEHTUpPOBAaThCS B pPa3MYHBIX HUCTOYHHMKAX MHpopManuu (HaydHO-TOMYyJspHas
JAUTEepaTypa XUMUYECKOTO COJAEpKaHus, ClipaBOYHbIE MOcoOUst, pecypcbl IHTepHETa), aHaIU3UpPOBaTh
MHGOPMALIMIO PA3TUYHBIX BUIOB U (POPM INpe/ICTaBIeHHs], KPUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTD U
HETPOTUBOPEUYNBOCTE;

— (opMyaUpOBaTh 3anpochl W MPUMEHATh pa3IM4YHble METOAbI IMpHU IMOHUCKEe M OoTOOpe
nHpOpPMAaLIUHU, HEOOXOAUMOM ISl BBIITOJTHEHUST YUEOHBIX 3a/1a4 ONPEeIEHHOTO THTIA;

— MpHOOpeTaTh OMNBIT MCIOIb30BAHUSA WH(GOPMALMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

— CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIbHYIO (opMy MpencTaBieHus MHPOPMALUU (CXEMBI,
rpaduKy, TUarpaMMebl, TaOIHIBI, PUCYHKH U T. 11.);

— HCIMOJIb30BaTh HAy4HbI fA3BIK B KayecTBe CpEACTBa MpH padoTe C XUMHUYECKOH
nHpOpMaLUeil: TPUMEHATh MEXIIPEIMETHbIE ((PHU3MUecKne W MaTeMaTHYeCKHue) 3HAKH U CHMBOJIBI,
(dhopmysbl, aOOpeBUATYpbI, HOMEHKIIATYPY;

— WUCTIOJIB30BaTh U MPE0OPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATVISTHOCTH.

OgnazieHe yHUBEpCaIbHBIMM KOMMYHUKAaTUBHBIMU JICHCTBUSAMU:

— 3aJ]aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOH TEMBI B XOJ€ JHMajiora W/WIU JAUCKYCCHH,
BBICKa3bIBaTh UJeH, (HOPMYINPOBaTh CBOM MPEATI0KEHUS OTHOCUTEIBHO BBITIOJIHEHUS MPEJIOKEHHOM
3a/lauu;
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— BBICTYNATh C MPE3EHTALMEN pEe3yJabTaTOB IO3HABATEIbHOW JEATENbHOCTH, IOJYyUYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMH MPHU BBIMOJIHEHUH XUMHUYECKOTO HKCIEPHUMEHTA,
MIPAKTUYECKOM paboThl MO MCCIIEOBAaHUIO CBOMCTB M3y4aeMbIX BEILIECTB, pealu3alii y4eOHOro
Mpoekra U (opMynupoBaTh BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHBIX HCCIEAOBaHUN MYTEM
COIVIACOBaHMSA MO3HUILIUHN B X0/1€ 00CYXJIEHHUsSI U 0OMEHa MHEHUSMU.

OBnasieHne yHUBEPCAIbHBIMU PETYISATUBHBIMU I€UCTBUSIMU:

— CaMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYIIECTBIATh CBOK I103HABATENIBHYIO JESATEIBHOCTD,
ompeznensis €€ I1eau U 3a7add, KOHTPOJIUPOBAaTbH U IO Mepe HeoOXOJUMOCTH KOPPEKTHpPOBATh
Ipe/JlaraéMblii  aJTOPUTM JIEHCTBUHA TpH BBIOJHEHWH YUYEOHBIX M HCCIENOBATENIbCKUX 3ajad,
BbIOMpaTh Haunbosee 3(Q(PEeKTUBHBIA CIOCOO HUX pelIeHUs C y4€TOM MOJIY4YEHHUsS HOBBIX 3HAHUH O
BELIECTBAX U XMMHUECKHUX PEAKIUAX;

— OCYILIECTBIATh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CAaMOOLIEHKH.

IIpenmeTHbIe pe3yabTaThl

[IpenMeTHbIE pe3yabTaThl OCBOCHHS IPOrPaMMBbI CPEAHETO O0IIero 00pa3oBaHus MO0 XUMHUU Ha
0a30BOM YpOBHE OPHEHTHPOBAHbI Ha OOECIEYEHHE NPEUMYLIECTBEHHO 0O0I1e00pa3oBaTeIbHON U
OOIIEKyIBTYpHON TMOATOTOBKM oOydJaronuxcsa. OHU BKIIOYAIOT: crenuduueckue st ydeOHOTro
npeaMera « XMMHsDy Hay4Hble 3HAHHsI, YMEHHUS M CIIOCOObI IEHCTBUIN MO OCBOSHHIO, MHTEPIPETAIIMU U
MpeoOpa30BaHUI0 3HAHUH, BU/IbI I€ATEIbHOCTHU O MOJyYEHUIO HOBOTO 3HAHUS U PUMEHEHUIO 3HaHUN
B Pa3IMUYHBIX Yy4EOHBIX U pealbHbIX >KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C XUMHEH. B mporpamme
MIpeIMETHBIE PE3YNbTAThl IPEJCTABICHBI 110 TOJJaM U3yUYEHUSI.

IIpenmeTHBIE pe3ynbTaThl 0CBOCHUA Kypca «OpraHudeckas XuMUs» OTPaKaroT:

1) chopMHpPOBAaHHOCTH MPEACTABICHUN: O XUMUYECKON COCTABIISAIONICH €CTeCTBEHHO-HAYYHON
KapTUHBl MHUpA, POJIM XUMHM B IO3HAHHUU SIBICHUH NPHUPOAbI, B (OPMUPOBAHMM MBILUICHUS U
KYJBTYpPbI JUYHOCTH, €€ (PYHKIMOHAIbHON I'PaMOTHOCTH, HEOOXOUMOMN AJIsl pEeHICHHs TPAKTHUECKHUX
3aJa4 ¥ HKOJIOTHYECKH 000CHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpeie;

2) BiaJIeHUE CUCTEMOI XMMUYECKUX 3HAHHUM, KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAI0IINE TOHITHS
(XuMHUYECKUH  3JEMEHT, aToM, OJJEKTPOHHas 00O0JOYKa aToMa, MOJIeKYJla, BaJICHTHOCTD,
3JIEKTPOOTPUIIATENIBHOCTh, XUMUUECKas CBA3b, CTPYKTypHas Gopmyina (pa3BEpHyTasi U COKpalIEHHAs),
MOJIb, MOJIAPHAsl Macca, MOJIAPHBIA 00bEM, YITIEpOIHbIN CKeNeT, (PyHKIMOHAIbHAs TpyIIa, paJuKall,
M30Mepus, U30MEPhI, TOMOJIOTUYECKUIN PsAJl, TOMOJIOTH, YIJIEBOOPO/Ibl, KUCIOPO- U a30TCOAEpKAIINE
COEMHEHUs,, MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHUS); TEOPUH U
3aKOHBI (Teopusi CTPOEHMsI OpraHuyeckux BemiecTB A. M. BymiepoBa, 3akOH COXpaHEHHUS MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SA3bIK XMMHUU; MUPOBO33PEHUECKHUE 3HAHNUS, JIEXKAILNE B
OCHOBE MTOHWMaHHS MPUIMHHOCTH ¥ CUCTEMHOCTH XUMHYECKUX SIBICHUH, (PaKTOIOTHUECKHE CBEICHHS
O CBOICTBax, COCTaBe, MOJIY4YEHHH U O€30MacCHOM HCIOJIb30BAaHUHM BAXXKHEHIINX OPraHUYEeCKUX
BEIIECTB B OBITY M MIPAKTUIECKOH NEeSITETHHOCTH YEIIOBEKa,

3) chopMUPOBAaHHOCTh YMEHUM BBHISBISITh XapaKTepHbIe IPU3HAKU TIOHATUHN, YCTAaHABIMBATH UX
B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOLME MOHITHS IMPU ONUCAHUM COCTaBa, CTPOCHUS U
MpeBpaIeHNl OpraHM4eCKUX COETUHEHMI;

4) chopMHPOBAHHOCTh yYMEHHUI HCIIONB30BaTh XUMHYECKYIO CHMBOJIMKY JUISI COCTABJICHUS
MOJIGKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOH) (HOpMya OpraHUYEeCKUX BEUIECTB U
YpaBHEHUH XUMHUYECKUX PEaKIMi; M3rOTaBIMBATh MOJEIM MOJIEKYJ] OpPraHMYECKHX BELIECTB JUIS
WJUTFOCTPAMU UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

5) copMHUPOBAaHHOCTh YMEHHMI yCTAaHABIMBATh MPUHAIICKHOCTh W3yYEHHBIX OPraHUYECKHX
BEIIECTB MO MX COCTaBY U CTPOCHHIO K OMPEICIIEHHOMY KJIacCy/TpyIie COeANHEHUN (YIIIeBOAOPOIbI,
KHCIIOPOJ- U a30TCOAEpIKAIIME COEAMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs); JAaBaTh UM
Ha3BaHUs no cucremarndeckoil HomeHkiarype (IUPAC), a Taxke npuBOAUTH TPUBHAJIBHBIE HAa3BaHUS
OT/ICTIbHBIX OPTaHMYECKUX BEUIECTB (ITUJICH, IPONUJICH, alleTUIICH, STHICHIIINKOIb, TIIHLEPHH, (PEHOI,
dbopManbaerua, ameTanbleru]l, MypaBbUHAs KHUCJIOTa, YKCyCHas KHCIIOTa, OJEMHOBas KHUCIOTA,
CTeapuHOBas KUCIIOTA, [II0K03a, PPyKTO3a, Kpaxmall, LIeJUII0103a, [JIUIIH);

6) cpopMHPOBAHHOCTH YMEHHUS OMNPENENISITh BHUIbI XHUMHUYECKOH CBS3M B OPraHUYECKUX
COEIMHEHUSX (OJJUHApHBIE U KPaTHbIE);
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7) cpOpMUPOBAHHOCTH YMEHHUS NPUMEHSITH MOJOKEHUS TEOPUU CTPOCHUS OPraHUYECKHUX
BemectB A. M. bytmmepoBa mis OOBSICHEHHS 3aBUCMMOCTH CBOWMCTB BEIIECTB OT WX COCTaBa M
CTPOEHUS; 3aKOH COXPaHEHMsI MacChl BELLIECTB;

8) chopMHUPOBAaHHOCT, YMEHHUW XapaKTepHU30BaTh COCTaB, CTpPOCHHE, (UBHUYECKUE U
XMMHYECKHE CBOWCTBA THUIMYHBIX IPEICTABUTENEH pa3IMYHBIX KJIACCOB OPraHUYECKHUX BELIECTB
(MeTaH, 2TaH, STWICH, NMPOMWICH, aneTuiaeH, OyraaueH-1,3, metminlOyraauen-1,3, GeH30J, METaHO,
9TaHOJ, ATUJICHIJIMKONIb, IIMLEPUH, (EHON, aleTalblerui, MypaBbHHAs M YKCyCHas KHUCIIOTHI,
IJII0KO3a, Kpaxmaj, IeJIIH0JI03a, aMUHOYKCYCHasi KUCJIOTa); WJUTIOCTPUPOBATh I'€HETUYECKYIO CBSI3b
MEXAYy HUMH YPaBHEHMSIMHM COOTBETCTBYIOUIMX XUMHYECKHUX PpEaKIMi C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpPMYIT;

9) chopMupOBaHHOCTH YMEHUS XapaKTepU30BaTh HCTOUHUKHU YIIIEBOJOPOAHOTO ChIpbs (HE(DTH,
MPUPOJHBIA Ta3, Yroib), CHOCOOBI MX TNepepaboTKM M MPaKTHUYECKOE INPUMEHEHHE MPOAYKTOB
nepepadoTKH;

10) chopmMupoBaHHOCTP YMEHUN NPOBOAUTH BBIYMCIEHUS IO XHUMHUYECKUM YpPaBHEHUSAM
(mMacchl, 00bEMa, KOMMYECTBA HCXOAHOTO BEIIECTBA WJIM MPOAYKTA PEAKLUHU 10 M3BECTHBIM Macce,
00bEMY, KOIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIUN);

11) chopMupoBaHHOCTh YMEHHMH BaJeTh CUCTEMON 3HAaHUIl 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, MCIIOJIb3YEMBIX B XMMHHU MPU M3YUYEHUU BELIECTB U XMMUYECKUX SIBICHUU (HaOIIONEHuE,
U3MEpPEHHUe, SKCIEPUMEHT, MOJAEIMPOBAHUE), HUCIOJIb30BaTh CUCTEMHBbIE XMMUYECKHE 3HAHUS s
MNPUHATHS PELIEHUI B KOHKPETHBIX >KU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C BEIIECTBAMU U HX
IIPUMEHEHHEM;

12) chopmMupoBaHHOCTh YMEHHMI cOOMIONaTh MpaBUjia MOJIb30BAHUS XUMHUYECKOM MOCYIOW U
nabopaTopHbIM 00OpYyIOBaHMEM, a TaKXKe IpaBuia OOpallleHHs C BELIECTBAMU B COOTBETCTBUM C
MHCTPYKLHSMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMHUUECKUX OIBITOB;

13) chopMHpPOBAaHHOCTh YMEHHMH IUIAHUPOBATH U BBIMOJIHATH XUMHYECKMHA 3KCIIEPUMEHT
(npeBpallleHHsT OpPraHMYECKHX BEIIECTB IPU HArpeBaHUM, IOJyYEHHE ASTHIEHA U U3yYEHHUE €ro
CBOWCTB, KAaueCTBEHHbIC PEAKIIMM OPraHMYECKHUX BEIIECTB, JieHaTypauus OelKOB IpH HarpeBaHUM,
LIBETHBIE peaklUU OEIKOB) B COOTBETCTBUHU C MpaBUJIAMHM TEXHUKU O€30MacHOCTU MpHU OOpalIeHUH C
BeIleCTBAaMM M Ja0OpaTopHbIM  O0OpYIOBaHMEM, IPEACTABIATH  PE3yJAbTaThl XUMHYECKOIO
JKCIEPUMEHTA B (hOpMe 3allUCH YpaBHEHHI COOTBETCTBYIOIINX peakuii u (opMyIHpOBaTh BHIBOJbI HA
OCHOBE THX PE3YJIbTaTOB;

14) chopMupoBaHHOCTH YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(pOpMAIHIo,
NoJy4aeMyto U3 pa3Hbix uctounukos (CMU, UuTepHeT u np.);

15) cdhopmMupoBaHHOCTh yMEHHH COONIONATh TpaBWIIa DKOJIOTHYECKH IEIecO00pasHOro
MOBE/ICHUS B OBITY U TPYAOBOM JNESATEIBHOCTH B IENSIX COXPAHEHHs CBOETO 3I0POBBS M OKpYKaroIen
MPUPOJHOM Cpelibl; OCO3HABaThb OMACHOCTh BO3JEHCTBUS HA KUBBIE OpPraHU3MBbl ONPENEIEHHBIX
OpraHMYECKHX BEIIeCTB, MOHMMas cMbicn mokaszarens [IJIK, mosicHATH Ha mpuMepax CrocoObI
YMEHBILIEHUS U MPEAOTBPAILEHUS X BPEIHOTO BO3ICHCTBUS HA OPraHU3M YEJIOBEKa;

16) ans oOydaromuxcs C OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0pPOBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MTO3HAHMUS BEIIECTB M XUMHYECKUX SIBICHUH;

17) nns cnenbiX ¥ c1a00BUASMIIUX 00yUYaIOIIUXCS: YMEHUE UCIIOIb30BaTh PENbe)HO TOUCUHYIO
cucteMy o0o3HaueHuit JI. bpaimns a1 3anucu XuMu4eckux GopMyl.

[IpenMeTHbIe pe3ynbTaThl 0CBOCHUS Kypca «O01as 1 HeopraHndeckas XUMUsD) OTPaXKaroT:

1) chopMupOBaHHOCTH MPEACTABICHUI: 0 XUMUYECKON COCTABIISIONICH €CTECTBEHHO-HAYIHOU
KapTHUHBl MHUpPA, POJIM XUMUU B TO3HAHUM SBICHUU MPHUPOIALI, B (OPMHPOBAHUM MBIIUICHUS U
KyJBTYPBl JTUYHOCTH, €€ (YHKIMOHAIBHOW I'PaMOTHOCTH, HEOOXOAUMOM /ISl PeIICHHS PAKTHIECKUX
3a/1a4 ¥ SKOJIOTUYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOAHOM Cperie;

2) BiaJIeHUE CUCTEMOI XMMUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIIOJIATAI0IINE TIOHATHS
(XMMUYECKUH 3JIEMEHT, aTOM, M30TOTl, S-, P-, d-3JIEeKTPOHHbIE OPOUTANI AaTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJISIPHBIA 00BEM, BAJIEHTHOCTH, AJIEKTPOOTPHIATEIFHOCTD, CTETIEHb OKHCICHHS, XUMHUYECKas CBS3b
(KoBaJjieHTHas, MOHHAs, METAJUIMYECKas, BOJOPOHAs ), KpUCTAJUTMUECKasi pEIIETKA, TUIIBl XMMHYECKHUX
peakuuii, pacTBOp, SJIEKTPOJIUTHI, HEIIEKTPOIUTHI, AIEKTPOIUTHUECKAS] TUCCOLMALINS, OKUCIINUTENb,
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BOCCTAHOBHTEIIb, CKOPOCTb XUMHUYECKON peakluu, XUMHYECKOE€ PaBHOBECUE; TEOPUH M 3aKOHBI
(Teopust BNMEKTPOIUTHYECKOM aucconuanuu, nepuoauueckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHUs] MacChl BEUIECTB, 3aKOH COXPAHEHUS U TMPEBPAILEHUS HHEPrUU MPH XUMHUECKUX
peaKIusx), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH SI3BIK XMMUHU, MHPOBO33PEHUECCKUE 3HAHMSI, JICKAIIIE B
OCHOBE TIOHMMaHUs MPUIMHHOCTH U CHCTEMHOCTH XUMHUYECKUX SABIECHUHN, (PAKTOIOrHUECKIE CBEICHUS
O CBOWCTBax, COCTaBe, MOJYYEHMH M O€30MaCHOM HCHOIb30BAHUM BaKHEUIINX HEOPraHHMYECKHX
BEIIECTB B OBITY U MPAKTUYECKON JEATEIILHOCTH YEI0BEKa;

3) chopMUpPOBAaHHOCTh YMEHUH BBISBIIATH XapaKTePHbIE MPU3HAKH IMOHATHM, yCTaHABIUBAThH X
B3aMMOCBSI3b, UCIOIB30BaTh COOTBETCTBYIOIIME MOHITHUS MPU OMHCAHUU HEOPTaHMYECKUX BEIIECTB U
WX TPEBPALLECHAN;

4) chopMHPOBAHHOCTh YMEHHI HCIIONB30BATh XUMHYECKYIO CHUMBOJHUKY MJISi COCTABICHHUS
(hopMys BEIECTB U ypaBHEHUH XMMHYECKUX peakluii; cucremaruueckyro HomeHnkiatypy (IUPAC) u
TPUBHUAJIbHBIE Ha3BaHUS OTACJIbHBIX HEOPraHMYECKUX BellecTB (yrapHblid ras, YIVIEKHCIbINA Ta3,
aMMHaK, raméHas U3BeCTh, HEraléHasi H3BECTh, MUThEBAs COA, TUPHUT U JIP.);

5) chopMHUPOBAHHOCTh YMEHHIA OMPENEISITh BAJICHTHOCTh U CTENICHb OKUCICHHUS XUMHUYECKHUX
3JIEMEHTOB B COEAMHEHHUSAX PAa3IMYHOIO COCTaBa; BUJA XMMHMUYECKOM CBSA3M (KOBaJICHTHAsl, MOHHasi,
METaJUInYeCcKasi, BOIOPOMAHAs) B COCIUWHEHUSX, THUIl KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO
BELIECTBA (aTOMHasl, MOJIEKYJIIpHAs, MOHHAsI, METAJIJIMYECKas); XapaKkTep Cpelpl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCUHEHUN;

6) chopMUPOBAHHOCTH YMEHHMI YCTAHABINBATH MIPUHAIJICKHOCTh HEOPTaHUYECKUX BEIIECTB 110
WX COCTaBy K OINpeAeNnEHHOMY KiacCy/TpyIiie COeIWHEHUH (MPOCThie BEUIECTBA — METaJUIbl U
HEMETAJIJIbI, OKCUIbI, OCHOBAHUS, KHCIIOTHI, aM()OTEpPHBIC THAPOKCHUIBI, COJIH );

7) chopMHUPOBaHHOCTH YMEHUH paCKpBIBATh CMBICH Mepuoandeckoro 3akona J[. M. Menneneesa
1 JIEMOHCTPHPOBATH €r0 CUCTEMATH3UPYIOINIYI0, OOBSICHUTEIBbHYIO U MPOTHOCTUYECKYIO (DYHKITUH;

8) chopMHpPOBAaHHOCTh YMEHUH XapaKTePU30BaTh IEKTPOHHOE CTPOCHHUE aTOMOB XMMHUYECKHX
anemeHTOB 1-4 mepuonoB llepuogmueckoii cucrtembl xummuueckux siemeHToB [[. M. Menneneena,
WCTIONB3YSI TOHATHS «S-, p, d-3JIEKTPOHHBIE OPOHUTANNY», «IHEPTeTUYECKHUE YPOBHU»; OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHHUs CBONCTB XMMHYECKHMX JJIEMEHTOB W HMX COCAMHEHHH IO TIepHoiaM u
rpynnam [lepuoanueckon cucremel XumMudeckux ameMmeHToB 1. 1. Menzaeneesa;

9) copMUPOBAaHHOCTh YMEHUHN XapaKTEpHU30BaTh (OMUCHIBATH) OOIIME XWUMHUUECKHUE CBOWCTBA
HEOPraHUYECKUX BEUIECTB PA3IMYHBIX KIACCOB; MOATBEPKJIATh CYIIECTBOBAHUE F€HETUYECKOU CBSA3U
MEXIy HEOPraHMYECKUMH BEIIECTBAMHU C TIOMOIIBI0 YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX
peaKLuii;

10) chopMHpPOBaHHOCTh YMEHHSI KIACCU(DUIIMPOBATH XUMHUYCCKUE PEAKIUU 10 Pa3INIHBIM
MpHU3HaKaM (YUCIIy M COCTaBy pearvpyrollux BEIIeCTB, TEIIOBOMY 3G (heKTy peakiuu, U3MEHEHUIO
CTENEHEW OKUCIIEHUS AIEMEHTOB, 00pPAaTUMOCTH PEAKIUH, YUaCTUIO KaTaau3aropa);

11) chopMHUPOBaHHOCTH YMEHUH COCTABIATh YPAaBHEHUS PEaKIMii Pa3IMUHbIX THIIOB; MOJIHbIE U
COKpaIEHHBIC YPABHCHUS PEAKIINii MOHHOTO OOMEHA, YYUTHIBASI YCIIOBHSI, TIPH KOTOPBIX 3TH PEAKIIUN
UIYT 10 KOHILIA;

12) chopMupoBaHHOCT, YMEHWH TPOBOAUTH PEAKIUHU, ITOATBEPIKIAIONINE KAdeCTBECHHBIN
COCTaB  pAa3JIMYHbIX HEOPraHMYECKHUX BEIIECTB; pPACHO3HABAaTh ONBITHBIM MYTEM  HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX BEIECTB;

13) copmMupoBaHHOCTH YMEHUI pPaCKpBIBATH CYITHOCTh OKHUCIMTENHbHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPEACTBOM COCTABIEHUS 3JIEKTPOHHOIO OanaHca ITUX peaKLuil;

14) chopMuUpOBaHHOCTh YMEHUN OOBSCHATH 3aBUCHMOCTb CKOPOCTH XUMHUYECKON pEaKlUu OT
Pa3IUYHBIX (PAKTOPOB; XapakTep CMENICHHS XMMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIITHETO
BoznercTBus (puniui Jle [llarense);

15) chopMupOBaHHOCTH YMEHHI XapaKTEpU30BaTh XUMUYECKHE POIIECCHI, JIeKAIINE B OCHOBE
MPOMBIIUICHHOTO ~ TMOJMY4YEHUS CEepHOM  KHUCIOTH, aMMHuaka, a Takke Cc(HOpPMHUPOBAHHOCTh
MpEeACTaBICHU 00 OOMMX HAy4YHBIX MPUHIMIIAX M SKOJIOTHUYECKUX MpOoOIeMax XUMHUYECKOTO
IPOU3BOJICTBA;
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16) chopMupOBaHHOCTH YMEHHMH NPOBOAUTH BBIUUCIEHUS C HCIOJIb30BAaHUEM IOHSITHUS
«MaccoBasi JI0JIsl BEIIeCTBAa B PAacTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMUYECKUX PEAKIMIX,
Macchl BEIIECTBAa MM 00bEMA Ia30B O U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce WM 00bEMY OTHOTO
W3 YYacTBYIOUIMX B peaKIMU BEIIECTB, TEIIOBOrO 3P¢eKTa peakliui Ha OCHOBE 3aKOHOB COXpPaHEHUS
MAacchl BELIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTUH;

17) chopMupOBaHHOCTh YMEHHI COOIOATh MPABWIIA MOIH30BAHUS XUMUYECKON TOCYIOH U
nabopaTopHbIM 00OpYIOBaHMEM, a TaKXKe IpaBuia OOpalleHHs C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKLHSMH O BBITOJHEHHIO JIA0OPATOPHBIX XUMHUUECKUX OIBITOB;

18) chopMHpPOBAaHHOCTH YMEHHMH IUIAHUPOBATH U BBIMOJIHATH XWMHYECKHHA 3KCIIEPUMEHT
(pasznokeHue MepokcHIa BOAOPOAa B MPUCYTCTBUM KaTalu3aropa, ONpPENeNeHHE Cpedbl pacTBOPOB
BEIIECTB C IOMOIIBIO YHHBEPCAJIHHOIO WHAMKATOPA, BIUSHHE PA3IUYHBIX (DAKTOPOB Ha CKOPOCTh
XMMHUYECKON peakIiy, peakiiMi HMOHHOTo oOMeHa, KaueCTBEHHbIE peakluu Ha cylbdar-, kapOoHaT- u
XJIOPUI-aHUOHBI, HA KATUOH aMMOHUS; PELIEHUE SKCIEPUMEHTAIbHBIX 3a/1a4 10 TemaM «Mertamuis» u
«Hemeramibl») B COOTBETCTBUHU C MPaBUJIaMU TEXHUKU 0€30IAaCHOCTU MpHU 0OpallleHUH C BEeleCTBaMuU
1 1abopaTopHbIM 000pYIOBaHUEM, MPEACTABIATh PE3YJIbTaThl XUMUUYECKOTO HKCIIEPUMEHTa B (hopme
3allUCU  YPAaBHEHMH COOTBETCTBYIOUIMX peakuuid U (OpMyIHpOBaTh BBIBOABI Ha OCHOBE JTHX
pe3yabTaToB;

19) chopMupOBaHHOCTH YMEHUN KPUTHUYECKU aHAJIM3UPOBaTh XMMHMUYECKYI0 HH()OPMALHIO,
NoJy4aeMyto U3 pa3Hbix uctounukos (CMU, UuTepHet u np.);

20) c¢opMUPOBAaHHOCTh YMEHHHM COOMIONATh NPaBHJIA HKOJIOTHMUECKH I[eJIeco00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOW JEATENIBHOCTU B LENISX COXPAHEHUSI CBOETO 37I0POBbSl M OKpYXKaroIei
MPUPOHOM CpeJibl; OCO3HABaThb OMACHOCTh BO3JEWUCTBUS HA JKUBBIE OpPraHU3MBbl ONPENEIEHHBIX
BelleCTB, NoHUMas cMblca mokasarens I[IJIK, moscHsaTe Ha mpuMepax cHnocoObl YMEHBIICHHS H
MPeIOTBPALEHHS UX BPEJHOTO BO3ACHCTBUSI HA OPraHU3M YEJIOBEKa;

21) nns oOydaroUMXcsl ¢ OrpaHUYEHHBIMM BO3MOMKHOCTSIMH 3/I0POBbS: YMEHUE HPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/AaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHU;

22) s chenbIX M CladOBUASIIUNX 00yUYaIOIIMXCs: YMEHHE UCIIONIb30BaTh Pelibe(hHO TOUCUHYIO
cucteMy o0o3HaueHui JI. bpamns a1 3anucu XUMHU4eCKux (GOpMy!l.
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O01ue KOMIeTeHINHT

Kon

HanmenoBaHue KOMIETEHIIMH

OK 01

Bri6upats criocoObl perienus 3a1a4 npodeccuoHanbHON AeSITeTbHOCTH
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM

OK 02

Hcnonp30BaTh COBPEMEHHBIE CPEICTBA MOKCKA, aHATIN3a U MHTEePIpETalluu
uHpopMaIuu, U HHHOPMAITMOHHBIE TEXHOJIOTHH ISl BHITOTHEHUS 3a71a4
npodeccuoHaNbHON AeITeTbHOCTH

OK 04.

3(I)(I)GKTI/IBHO B3aHMMOJCHCTBOBATh U pa60TaTL B KOJIJICKTHBC M KOMAaHJC,

OK 7

ConeiicTBOBaTh COXpaHEHUIO OKPYXKAIOIIEH cpefibl, pecypcocOepekeHulo,
NPUMEHSTH 3HaHUS 00 U3MEHEHHH KJIMMaTa, IPUHIUIIBI OEpexXINBOTO
POM3BOJCTBA, 3(p(HEeKTUBHO NEeHCTBOBATH B UPE3BBIYAMHBIX CHUTYAIUSIX

IIpodeccuoHaibHbIe KOMIIETEHITUT

Kon HanmeHoBaHHEe KOMIIETEHIIMH
K 1.2 Co3znaBaTh pa3BUBAIOLLYIO PEIMETHO-POCTPAHCTBEHHYIO CPENY,
MTO3BOJISIONTLYI0 00€CTICUNTh Pa3HOOOPA3HYIO IBUTATEIbHYI0 aKTUBHOCTH JIETEH
pPaHHEro U JOIIKOJIBHOTO BO3pPAcTa, B TOM YHUCIIE IETeH ¢ OTpaHUYECHHBIMHU
BO3MOKHOCTSIMH 37I0POBBSI.
IIK 1.3 OcCymIeCTBIATh eIarorndeckoe HabI0ACHUE 32 COCTOSTHUEM 310POBBS JeTeH

PAHHECTO U JOIIKOJBHOT'O BO3paCTd, CBOCBPECMCHHO I/IH(1)OpMI/Ip0BaTB
MCOUIIMHCKOI'O pa6OTHI/IKa 00 U3MEHEHHAX B HX CaMOY1yBCTBUH.

1.4 KonruecTBO 4acOB Ha OCBOCHHE MporpaMmMbl yueOHoro npeamera OVIL 10 XUMUA
00BbeM yueOHOI Harpy3ku oOydaronierocst — 78 4acoB, B TOM YHCIIC:

00s13aTebHON ayTUTOPHOM yueOHOI Harpy3Kku oOydatorierocsi — 78 uac
CaMOCTOSITEIBHON PabOThI 00yJaromerocst — He MPeTyCMOTpPEHa.

MIPOMEKYTOUHAS ATTECTAIUS TI0 IPEIMETY IPOBOTUTCS B hopMme

Koumponvrou pabomei (cemecmp 1)
Huppepenuuposannozo 3auema (cemecmp 2)
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2. TEMATHYECKHAM IIJIAH YYEBHOTI'O ITPEJIMETA

OVIL 10 XUMWA
HaumeHoBaHue pa3aesioB U TeM KosuvectBo Teopust IpakTnueckue

4yacoB Ha 3aHATHSA

OCBOEHHE

Y4eOHOro

MarepuaJia

Pa3nes 1. OcHOBBI cTpOeHNS BellecTBa 6 2 4
Tema 1.1. CtpoeHre aTOMOB XUMHUYECKUX 4 2 2
AIIEMEHTOB U MPHUPOJIa XUMUYECKOU CBS3H
Tema 1.2. [leproanueckwii 3aK0H U TaOnuIA 2 0 2
JI.11. Menneneena
Pasnen 2. XuMnueckue peakunu 16 4 8
Tema 2.1. Tunbl XMMHUYECKUX PEAKIUNA 6 4 2
Tema 2.2. DnexTpoiauTHyeckas JUCCoLranus 8 4 4
Y MOHHBIN 00MeH
Koutponbnas padora 1 CrpoeHue 2 0 2
BEIIECTBA U XMMHUECKHE PEaKIUu
Pasnen 3. CTtpoenue u cBoiicTBa 16 10 6
HEOPraHu4eCcKMX BellecTB
Tema 3.1. Knaccudukanus, HOMEHKIATypa u 4 2 2
CTPOEHUE HEOPTaHUYECKUX BELIECTB
Tema 3.2. OU3HKO-XMMUYECKHE CBOWCTBA 8 6 2
HEOpPraHMYECKHUX BELIECTB
Tema 3.3. Unentudukarus HeopraHUIeCKUX 4 2 2
BELIECTB
Kontponbnas padora 2 CsoiicTsa 0 0 2
HEOpPraHMYECKHUX BEIIECTB
Pa3nen 4. Ctpoenne u cBoiicTBa 24 12 12
OpraHMYecKnX BelecTB
Tema 4.1. Knaccuduxanusi, crpoenue u 4 2 2
HOMEHKJIaTypa OpraHu4YeCKUX BEIECTB
Tema 4.2. CBoiicTBa OpraHMYECKUX 12 6 6
COEIMHEHNN
Tema 4.3. Unentudukaus opraHmuecKux 6 4 2
BEIIECTB, UX 3HAUCHUE U PUMEHEHHE B
OBITOBOM U NMPOU3BOJCTBEHHOMN AESITEILHOCTH
YeloBeKa
Koutpoabnas padora 3 Ctpykrypa u 2 0 2
CBOMCTBa OpraHUYECKUX BEILIECTB
Pasnen 5. Kuneruueckue u 4 2 2

TePMOAUHAMHUYCCKHEC 3AKOHOMEPHOCTH
NPOTCKAHUA XUMHNYECCKUX PCAKIINH
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Tema 5.1. CKopocTbh XMMHUECKUX PEAKLUH.
XUMHUYECKOE PABHOBECUE

Pa3znen 6. PacTBopbl

Tema 6.1. [lonsTtue o pacTBopax

Tema 6.2. ccrienoBanue CBOMCTB paCTBOPOB

Pa3nen 7. Xumus B ObITY H
NPOU3BOACTBEHHONM /1eSITeJIbHOCTH
YyeJ10BeKa

| N N A~

Tema 7.1. Xumus B ObITY U
IPOM3BOJICTBEHHOM JCATEIHHOCTH YEJIOBEKA

®opMa NPOMEKYTOUHOM ATTeCTALUMN

Koumponwenoti pabomui (cemecmp 1)
Huddepenyuposannoco 3auema (cemecmp 2)

OO0mmii 00beM ayIUTOPHOM HATPY3KH

78

38

40
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3. COAEP’) KAHUE YYEBHOI'O ITPEJIMETA

OVIIL 10 XUMUA
HaumenoBanmue Copnep:xkanue yueOHOro MarepuaJia (OCHOBHOE U MPO(eCcCHOHATbHO-OPHEHTHPOBAHHOE), O6LeM 1aCoB dopMupyembie
pa3aeJioB U TeM JIa0opaTopHbIe U MPAKTHYECKHE 3aHATHSA, TPUKJIATHOH MOYJIb KOMIIeTEHIINH
1 2 3 4

Pa3nen 1. OcHOBBI CTPOEHUS BellleCTBA 6/4
Tema 1.1. OcHOBHoOE cojiep:kaHue 4/2 OK 01
Crpoenue CoBpemeHHass Mojenb CTpoeHus aroma. CHUMBOIUYECKUN S3BIK XUMHHU. XHUMUYECKUN DSJIEMEHT.
aTOMOB DnexkTpoHHas KoHuUrypamus aroma. Kiaccudukamuss XUMUYECKUX IJIEMEHTOB (S-, p-, d-2JI€MEHTHI).
XUMUYECKUX BanenTtHBIE  DIIEKTPOHBI. BanentHocTh.  DJekTpoHHas ~— NpUpoAa  XUMHUYECKOHM  CBS3M. 2
3JIEMCHTOB H DNEKTPOOTPUIIATEIBHOCTh. BHIIBI  XMMHUUYECKOM CBsI3M (KOBaJICHTHas, MOHHAs, MeETaUTMYecKas,
npupoza BOIAOPOJHAS) ¥ CIIOCOOBI €€ 00pa30BaAHUS
XUMHUYECKON IIpakTHyeckue 3ansaTusa Ne 1 2
CBA3U Pentenue 3amaHuii Ha UCIOJNL30BAaHME XHUMHUYECKOM CHMBOJIMKHA M Ha3BaHUM COENUHEHUU IIO

HOMEHKJIaTypEe MEXKyHApOAHOTO COI03a TEOPETUYECKOM M MNPUKIAJHOM XHUMHUU M TPUBHAIbHBIX

Ha3BaHUU JJIl COCTaBJICHHUS XUMHUYECKUX (OPMYN JBYXaTOMHBIX COEIUHEHUHN (OKCUIOB, CyIb(PHUAOB,

TUAPUJIOB U T.I1.) U JPYTUX HEOPTaHUUECKUX COCTMHEHUN OT/IETbHBIX KJIACCOB. 2

[IpakTuueckue 3ajaHusi HA YCTAHOBJICHUE CBSI3U MEXIY CTPOCHHEM aTOMOB XMMHYECKUX JIEMEHTOB M

MEPUOJUYECKUM HU3MEHEHHEM CBOMCTB XMMHUYECKHUX AJIEMEHTOB M MX COEJAMHEHUN B COOTBETCTBUU C

noxoxeHneM Ileprnognyeckol CUCTEMEL.
Tema 1.2. OcHOBHOe cofiep:kaHue 2/2 OK 01
[Mepuonuueckuin | [pakTudeckue 3aHsaTus Ne 2 2 OK 02
3aKOH M Tabmuua [Mepuonuueckas cucrema xumuueckux semeHToB [I.1. Menneneera. @usnueckuii CMbICIT
AN [Tepuognueckoro 3akona JI.M1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKHUX
Menneneesa 3JIEMEHTOB, 00pa3yeMbIX UMH IPOCTHIX U CJIOKHBIX BEIIECCTB B COOTBETCTBHHU C MOJIIOKECHUEM

XUMHUYECKOTO 3ieMeHTa B [lepuonnueckoil cuctemMe. MUpOBO33pEHUECKOE U HAYYHOE 3HAYCHUE )

Ilepuonnueckoro 3axona [[.1. Menneneesa. IIpornossl [[.1. MenaeneeBa. OTKpbITHE HOBBIX
XMMHMYECKHUX DIIEMEHTOB.

Pemenue npakTuKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA XapaKTEPU3ALUI0O XUMHUYECKUX
3NIeMEeHTOB «MeTainuyeckue / HeMeTaNIM4eCKUe CBOWCTBA, MIEKTPOOTPULIATEIbHOCTh XUMHUUECKHUX
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AJIEMEHTOB B COOTBETCTBHH C X JIEKTPOHHBIM CTPOSHHUEM U TOJIOKCHHEM B TIEPHOAMYECCKON CHUCTEME
xuMndeckux deMeHToB /.M. MenneneeBay

Pa3ges 2. Xumuyeckue peaknuu 16/8
Tema 2.1. Tumsl OcHOBHOe cofiepkaHne 6/2 OK 01
XUMUYECKUX Knaccudukanus u TUIBI XUMHUYECKUX PEAKIUNA ¢ y4acTUeM HEOpPraHUUeCcKuX BerecTB. CocTaBieHHe
peakiuit ypaBHEHUH peakIuil COeAMHEHUS, PA3IOKEHUs, 3aMeIIeHNs], 0OMEHa, B T.4. pEaKIUil TOPEHHUS,
OKHCJICHUS-BOCCTAHOBIICHUSI.
VYpaBHEHUsI OKHUCIIEHUSI-BOCCTaHOBIICHHS. CTeneHb OKUCIeHUsl. OKUCIUTENb U BOCCTAHOBUTETb. 4
CocraBiieHre U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOIOM JIEKTPOHHOTO
6ananca. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKIIUH B MPUPO/IE, TPOU3BOACTBEHHBIX MPOIECCaX U
KU3HEJIEATEIbHOCTH OPTraHU3MOB
IpakTuyeckne 3anaTus Ne3 2
KonnuectBeHHble OTHOLIEHHUS B XMMHH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHUU U PacyeThl MO
YpaBHEHHUSAM XHUMHUYECKHX peakiui. Moib Kak eJIMHHIIAa KOJIMYeCTBa BellecTBa. MossipHas macca.
3aKkoHBI COXPAaHEHHS MAacChl M DHEPruu. 3akoH ABoraapo. MomspHbld 00beM razoB. OTHOCHTENbHAS 2
IUIOTHOCTH Ta30B. PacdeTsl 1Mo ypaBHEHUSM XMMHUYECKUX PEaKIUi C MCIOJIb30BAHUEM MAacCChl, 00beMa
(HOpMabHBIE VCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe cojiepkaHHne 8/4 OK 01
DJEKTPOIUTHYECKA Teopust snekTponuTHueckor auccoruanuu. MoHbl. DIEKTPOIUThI, HEANEKTPOIUTHI. Peakiuu HOHHOTO OK 04
g gqucconuanus 1 |oOmeHa. CocrapieHHe peakUuid HOHHOTO oOMEeHa IyTeM COCTAaBJICHMS WX TOJHBIX U COKpalleHHBIX 4
MOHHBI 0OMEH MOHHBIX ypaBHEeHUH. KHCIOTHO-OCHOBHBIE pEaKIMU. 3aJaHUs Ha COCTABJICHUE HOHHBIX PEaKIM
Jladoparopubie 3anaTus Nel 4
JlaGoparopHas pabota “THITEI XUMUYECKUX peaKInii’”.
HccnenoBanue TUNIOB (IO COCTaBY U KOTUYECTBY HCXOAHBIX U 00Pa3yIOIINXCS BEUIECTB) U MPU3HAKOB 4
XUMHYECKHX peakiuil. [I[poBeneHue peakiuii HOHHOTO 0OMeHa, ONPE/ICIICHNE CPEIIbI BOIHBIX
pacTBOPOB. 3aJaHusl HA COCTABICHUE MOHHBIX PEAKIIUI
KonTposbHas
CrpoeHue BenecTBa U XUMHUYECKHUE PEeaKIuu 2
padora 1
Pasnen 3. CTpoeHnne u CBOWCTBA HEOPraHMYECKHUX BelIeCTB 16/6
Tema 3.1. OcHoOBHoOE cojiep:kaHue OK 01
Knaccudukanus, 4/2 OK 02

HOMCHKJIATYpa 1
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CTpOCHHUC
HCOPIraHUYCCKHUX
BCIICCTB

[Ipeamet Heopranudeckoit xumuu. Knaccudukanus Heoprannueckux BemecTB. [IpocThie U ClIoXKHBIC
BCIICCTBA. OCHOBHBIE KIACCHI CIIOKHBIX BCIICCTB (OKCI/IIII:I, TNAPOKCHUBI, KUCIIOTEI, COJII/I). B3anmMmocBs3b
HEOpPraHMYECKHX BEIIECTB. ArperaTHble COCTOSIHUS BelecTBa. Kpucramimueckue u amopdHble
BCIIIECTBaA. Tunesl KPpUCTAJUIMYCCKUX PCIICTOK (aTOMHaH, MOJICKYJIsIpHAad, MOHHAa4d, MeTaJIJII/I‘-ICCKaH).
3aBUCUMOCTD (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIMIECKON PEIIECTKU. 3aBUCUMOCTD
XUMHUYECKON aKTUBHOCTHU BCIICCTB OT BUAA XUMHUYECKOU CBSI3U U THUIIA KpPICT&JIJIPI‘-IGCKOfI PCIICTKU.
[IprunHbl MHOrOOOpa3usl BEIIECTB

IIpakTHyeckue 3ansaTusa Ne 4

HomeHnkiiatypa HeopraHU4eCKuX BEIIECTB: Ha3BaHUE BEIIECTBA UCXO/IS U3 UX XUMUUECKOH (HOpMYIIbI
WJIM COCTABJICHUE XUMHYECKON POPMYITBI HCXO/IS U3 HAa3BaHMSI BEIIESCTBA TI0 MEXTyHAPOIHOM
(MIOTTAK) mim TpuBHaIbHOM HOMEHKIIATYPE.

Pemenne mnpakTHUECKWX 3aJaHWA MO KIaCCHU(PUKAIMH, HOMEHKJIAType W XUMHYECKHM (Qopmynam
HEOPraHMYECKHX BEIECTB PA3IUYHBIX KJIaccOB (yrapHbld ra3, yIJIEKHCIBIM Ta3, aMMHUakK, ranieHas
W3BECTh, HETAIICHAs U3BECTh, MUTHEBAsI COJIA M IPYTHX): HA3BIBATh M COCTABIATH (POPMYIIBI XUMUICCKUX
BEILIECTB, OIPENEIATh MPUHAJIEKHOCTD K KJaccy.

HcTounnku xuMudeckor HHGOpMAIUH (CPeICTB MAaCCOBOM MH(pOpMaIHH, ceTh MHTepHET U IpyrHe).
[Torck MHpOpMAIIMK 110 Ha3BaHUSIM, HJIEHTU(HUKATOpaM, CTPYKTYPHBIM (opmynam

Tema 3.2.
DI3NKO-XUMHYIECK
1€ CBOICTBA
HEOPraHUYECKUX
BEIIIECTB

OcHoBHOE CoaCpKaHue

8/2

Mertamibl. O6ume usnyeckue U XMMHUYECKHE CBOicTBa MeTauioB. CriocoObl monyueHus. 3HaYeHUE
METAJUVIOB M HEMETAJJIOB B IPHUPOAE U >KU3HEACATEIbHOCTH 4YelloBeka M opraHuszmoB. Kopposus
METaJJIOB: BUBI KOPPO3UH, CTIOCOOBI 3aIUTHI METAJIIOB OT KOPPO3HU

Hemeramnel. OOmue ¢usnueckne W XUMHUYECKHE CBOWCTBA HEMETAJIOB. THIUYHBIC CBOMCTBA
HemetamuioB [V— VII rpynn. Knaccudukanus u HoMeHk1aTypa coeuHeHni HeMeTauioB. KpyroBopoTst
OMOT'€HHBIX AJIEMEHTOB B IIPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB (OKCHJIOB, TUAPOKCUIOB, KUCIIOT,
coJied U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSTMHEHUH,
BBICHIMX OKCHUJIOB U THJIPOKCHIOB

[pakTnyeckue 3ansaTus Ne 5

CocraBiieHHE ypaBHEHUH XMMHYECKHUX PEAKUUN C YYaCTUEM IPOCTBHIX U CIOXKHBIX HEOPraHUUYECKUX
BEIICCTB: META/VIOB M HEMETAIIOB, OKCHIOB METAJUIOB, HEMETAUIOB M aM(OTEPHBIX JIIEMEHTOB;
HEOPraHUYeCKUX KHCJIOT, OCHOBaHMM W aM(OTEPHBIX THIAPOKCHIIOB, HEOPTraHWYECKUX COJICH,
XapaKTEePU3YIOIINX UX CBOMCTBA.

OK 01
OK 02
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Penienne npakTHKO-OPHMEHTUPOBAHHBIX TEOPETHUYECKHUX 3aJaHMM Ha CBOMCTBA, COCTaB, IOJIYYEHHUE U
0e30macHOe HWCIOJIh30BAaHUE BAXHEUIIMX HEOPraHMYECKHX BEIIECTB B OBITY M MPAKTUYECKOH
JEATEIbHOCTU YEJIOBEKA

Tema 3.3. OcHOBHOE cojiepKaHne 2/2 OK 01
Wnentudukanms | JlaGoparopHbie 3aHaTHS Ne2 2 OK 02
HEOPraHUYCeCKUX | JJaboparopHas padora «neHTudukamnms HeOpraHMISCKUX BEIICCTBY. OK 04
BELICCTB Pemenne sKkcnepUMEHTaJIbHBIX 3a/a4 MO XUMHYECKUM CBOWCTBAM METAUIOB W HEMETAJJIOB, IO

pacro3HaBaHMIO U TIOIYYECHUIO COSANHEHUI METAIIJIOB U HEMETAILJIOB. )

WNnentuduxaiuss HEOPraHWYECKUX BEIIECTB C HCIIOIB30BaHUEM HUX (PUIUKO-XMMHUYECKHX CBOICTB,

XapaKTepHBIX Ka4eCTBEHHBIX peaknuii. KauecTBeHHbIE peakuuun Ha cyiabdar-, KapOOHAT- U

XJIOPUI-AaHUOHBI, HA KATHOH aMMOHHUS
KonTpoubHas .

CBoiicTBa HEOPraHUYECKUX BEIIECTB 2
pabora 2
Pasnen 4. Ctpoenne u cBOMCTBA OPraHu4ecKUX BellecTB 24
Tema 4.1. OcHoOBHoOE cojiep:kaHue 4/2 OK 01
Knaccudpuxanus, |IlosiBienue 1 pa3BUTHE OPraHMYECKON XUMHHU Kak Hayku. [Ipeamer opranndeckoit xumun. Mecto u
CTpOEHHuE " 3HaUEHHUE OPTaHWYCCKON XMMHH B CHCTEME €CTECTBEHHBIX HayK.
HOMEHKJIaTypa XUMHUUYECKOE CTPOEHUE KaK MOPSAAOK COCIMHEHHMS aTOMOB B MOJIEKYJIE COIIACHO MX BaJICHTHOCTH.
OpraHMYCCKUX OCHOBHBIE TIOJIOKEHHSI TEOPHUH XHUMHYECKOTO CTPOCHHUSI OpraHnveckux coenuHenuii A.M. Bytieposa.
BEICCTB VYIiieponHblii  CKEJEeT OpPraHMYecKOM MOJEKyJbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XHMHYECKOTO

CTPOCHHUS MOJIEKYII. MI30Mepus 1 H30MepHI. 2

[Tonstne o ¢ynkuuonansHoit rpymnme. Pamukan. IlpuHnunel kimaccUpUKAUU  OpraHUYECKUX

coeMHEHW. MexayHaponHas HOMEHKJIATypa ¥ TPUHIMIB  HOMEHKJIATYPbl  OpPTaHUYECKHX

coeauHenuil. IloHsTHEe 00 a3zoTcoiepXKalluX COEAMHEHUSX, OMOJOIMYECKH AaKTHUBHBIX BEILIECTBAX

(yrmeBomax, upax, Oenkax W Jp.), BBICOKOMOJIEKYJSPHBIX COEIUHEHUSX (MOHOMEp, NOJIUMEp,

CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3ansaTus Ne6 2

Homenknarypa opraHMYecKHMX COEJMHEHUH OTIENbHBIX KIAcCOB (HACBHINICHHBIE, HEHACBHIIICHHBIC U

apoMaTU4yecKue YTIEeBOIOPO/IbI, CIIUPTHI, (PEHONBI, allbJETU/Ibl, KETOHBI, KApOOHOBBIE KHUCIIOTHI U Ap.)

CocraBneHne TOMHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJT OpPraHMYECKHX BELIECTB OTACIHHBIX )

KJIACCOB, HCIONB3ys MX Ha3BaHUs IO CHCTEMaTHYeCKOl M TPUBUAJIBLHOW HOMEHKIAType (STHIIEH,
arneTwiieH, TmiepuH, (eHon, (GopManbAerua, YKCyCHas KHCIOTa, TIHIHH). Pacdersl mpocreimieit
(dhopMyIIbl OpraHYECKOM MOJIEKYIIBI, MCXOJISl M3 JIEMEHTHOIO cocTana (B %)
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Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COCIMHEHU

OcHoOBHoOE cojiep:kaHue

12/6

OU3UKO-XMMHUECKHE CBONCTBA OPraHUYECKUX COEIMHEHUN OTAEIBHBIX KiIaccoB (OCOOEHHOCTU
KJIaccU(UKaMM U HOMEHKJIaTypbl BHYTPHU KJIacca; FOMOJIOTHYEeCKUil psit U o0mias popmyiia; H30Mepus;
(bu3nYeCcKHe CBOMCTBA; XUMHUYCCKHUE CBOMCTBA; CIIOCOOKI IOJIYUCHHS):

— IpeesbHbIe YINIEBOJOPOAb! (aJIKaHbl M LUKJIOANKaHbl). [OpeHne MeraHa Kak OAMH M3 OCHOBHBIX
HCTOYHHMKOB TEIUIa B MPOMBIIIJIEHHOCTU U ObITy. CBOICTBA IPUPOJHBIX YITIEBOAOPOAOB, HAXOXK/ICHUE B
IIPUPOAE U IPUMEHEHHE AJIKAHOB;

— HempelenbHble (AlKEeHbl, AJKWHBl M aJKaJMEHbl) M apomaThyeckue ymieBogopoabl. lopeHue
AlETUJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU I CBAPKHU U PE3KU METAJIIIOB

— KHUCJIOPOJCOAEpkKalllie COeAUHEHHs! (CIUPTHI U (PEHOIIbI, KAPOOHOBBIE KUCIOTHI U A(PUPHI, albIAETHIbI
U KETOHBI, JXUpbI, yrieBoabl). I[IpakThueckoe NpUMEHEHUE STUICHIIUKONIA, DIUIEepUHa, (eHoua.
[Ipumenenune ¢opManpaeruaa, ameTalbleruaa, YKCYCHOW KHCJIOTh. Mpblla Kak COJIM  BBICIIUX
KapOOHOBBIX KHCIIOT. Moromie cBOicTBa MbLIa

— a30TcoJeprKaIIie COeIMHEHUs (AMUHBI 1 aMUHOKHUCIIOTHI, 0€7K1). BrIcOKOMONEeKysipHbIE COEMHEHUS
(cuHTeTHYeCKHE M OMOJOrMYECKU-aKTHBHBIE). MOHOMEp, TOJIMMEp, CTPYKTYpHOE  3BEHO.
[Tonumepusanus 3TuIeHa KAk OCHOBHOE HAIIPaBJIEHHE €0 MCII0JIb30BaHU.

I'eHeTHuecKas CBA3b MEXKIY KJIACCaMU OPraHUYECKUX COEAMHEHUN

IIpakTnueckue 3ansitus Ne 7

CBoifcTBa OpraHMYECKUX COCIMHEHMH OTHENIbHBIX KJIaccOB (TpUBHAIbHAs M MEXIyHapoJHas
HOMEHKJIATypa, XMMHYECKHUE CBOWCTBA, CIIOCOOBI MONMYYEHHs): TpeIebHbIe (aJIKaHbl U IUKIOAJIKAHbI),
Herpe/iesbHble (aJKeHbI, AJIKUHBI U aJKaJueHbl) U1 apOMaTUYeCKUe YIIIEBOAOPO/Ibl, CIIUPTHI U (HEHOIBI,
KapOOHOBBIE KUCIIOTHI U 3(pUPHI, alTbACTH/IBI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYIISIPHBIE
COeIMHEHMS. 3aaHHs Ha COCTABJIICHWE YPAaBHEHUN XMMHUYECKHX PEAKIHMHM C y4aCTHEM OPraHWYECKHUX
BEILIECTB HA OCHOBAHMM MX COCTaBa U CTPOCHUS

CocraBneHre cxeM peakiuii (B TOM 4YHCIE MO NPEAJIOKESHHBIM IIEeMOoYKaM IpeBpalleHHi),
XapaKkTEepU3YIOLMX XUMUYECKUE CBOWCTBA OPraHMYECKHX COEIMHEHHUI OTAENbHBIX KJIaCCOB, CIIOCOOBI
UX IIOJy4eHUs M Ha3BaHUE OPraHUYECKUX COEAVMHEHUN 110 TPUBHAIBHOM WIM MEXKIyHApOLHOU
CUCTEMAaTH4E€CKOM HOMEHKJIAType.
Pemienne NpakTHMKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA OPraHUYECKUX
COCIMHEHMM OTAEIIBHBIX KIACCOB

JlaboparopHnas padora Ne 3

OK 01
OK 02
OK 04
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Jlaboparopnas pabora “IIpeBpalieHust OpraHU4eCKUX BEIECTB IPHU HArpeBaHUu'".

[Tomyyenue 3TueHa U U3y4YEHUE €r0 CBOMCTB. MozenpoBaHue MOJIEKY]I U XUMUYECKUX ITPEBpaCHUN 2
Ha [IpUMEpPE 3TAHA, STUJIEHA, ALICTHJICHA U Jp.
Tema 4.3. OcHoBHOe cofiep:kaHue 6/4 OK 01
Wnentudukanns | buoopranuueckue coemuHeHus. IIpuMeHeHHMe M OHMOJNOTHYECKas pojb yIIeBo#oB. OKHCIEHHE OK 02
OpraHu4cCKux VIJICBOJIOB — WCTOYHMK ODHEPTUM IKUBBIX OpraHu3MoB. OOmacT TPUMEHEHUS aMHHOKHCIIOT. ) OK 04
BELIECTB, X [IpeBpamenust OenkoB MU B opraHu3me. buonornyeckue ¢ynkuum OenkoB. buonormueckue IIK 1.3
3HA4YCHUE U GbyHKIUY KUPOoB. Pollh oOpraHnyeckoil XUMHUHU B peIISHUH IPOOJIeM MHIIEBOM 0€301aCHOCTH
IIPUMCHCHUC B Pons opraHmdeckoil XMMHW B pEIICHHH TPOOJIIEM SHEPreTUYEeCKOH O€30MacHOCTH, B Pa3BUTHU
ObITOBOM 1 MEIMIIMHBI, CO3IaHUU HOBBIX MaTepHalioB, HOBBIX UCTOYHUKOB SHEPTUH (aJIbTEPHATUBHBIE UCTOUHUKH
NPOU3BOJCTBCHHOM | speprum). OmMacHOCTh BO3ACHCTBUS HA JKHBHIE OPraHM3MBI OPTAHMYECKHX BEIIECTB OTHENBHBIX 2
ACATCIBHOCTH KJIacCOB (YIJIEBOOPOABI, CIHPTHI, (DEHOJBI, XJOPOPTaHWYECKUE MPOU3BOIHBIC, AJTbIACTHIBI H Ip.),
CJI0BEKa CMBICJI [TOKAa3aTelIs NPEACIbHO JOIMYCTUMON KOHIICHTPALIUK
JlaGopaTopHbie 3ansiTus Ne 4 2
Jlaboparopnas pabora: “Unentudukaius opraHnueCcKuX COSTUHEHNUN OTIEIBHBIX KJIACCOB™
WnenTudukanys opraHiuecKux COCIUHEHUH OTIENbHBIX KJIaccoB (Ha MpUMepe ajbAeru0B, Kpaxmaiia,
YKCYCHOM KHCIIOTbI, OETKOB U T.II.) C UCIOJIB30BaHUEM HX (PU3UKO-XUMUUYECKUX CBOMCTB M XapaKTEPHBIX )
KAaueCTBEHHbIX peakiuid. JleHarypauuss Oenka mpu HarpeBaHMH. L[BeTHble peakiuu OEJKOB.
BO3HUKHOBEHNME AHAIMTHUYECKOIO CUTHANIA C TOYKHU 3PEHHUS] XMMHUYECKHUX IMPOLECCOB MPU NMPOTEKAHUU
KaueCTBECHHOH peakIiy, NO3BOJISIONIEH HACHTU(UIIMPOBATH NPETIOKEHHbIE OPraHMYECKUE BEIECTBA
KonrpoanHas CrpyKkTypa U CBOWCTBAa OPraHUYECKUX BEIIECTB 2
pabora 3
Pa3ges 5. Kunernueckue u TepMoiMHAMHYECKHE 3AaKOHOMEPHOCTH TPOTEKAHUSI XUMHUYECKUX pPeaKuii 4/2
Tema 5.1. OCHOBHOe coflep:KaHue 4/2 OK 01
Cxopoctb CKopocTh peakifM, €€ 3aBUCUMOCTh OT Pa3IM4YHBIX (PAKTOPOB: MPUPOIBI PEArHPYIONINX BELIECTB, OK 02
XUMHYECKUX KOHIIEHTPAIlMM pPEearupyroluMx BeEIIECTB, TEMIIEpaTypbl U IUIOMIAJA PEAKUUOHHON IOBEPXHOCTH. IIK 1.2
peakiuii. TeroBbie 3P PEKTH XUMHUUECKHUX PEAKIHI. DK30- U IJHIOTCPMUICCKUE, PEAKIIUU. )
XUMHUECKOe OOpatumocTh peakiuil. XUMHUYECKOe pPaBHOBECHE U €ro CMEIICHHE IOJ JCHCTBHEM pazIUYHbIX
paBHOBECHE (bakTOpoB (KOHIICHTpALMs PEareHTOB MM MPOIYKTOB PEaKIMH, TAaBICHUE, TEMIIEPATypa) sl CO3IaHHs
ONTHUMAaJIbHBIX YCJIOBUW MPOTEKaHUsI XMMUYeCKUX npoueccos. [Ipunuun Jle Hlarense
IIpakTyeckne 3anaTus Ne8 OK 01
2 OK 02
IIK 1.2
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Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHM Ha aHaiu3 (AKTOPOB, BIHUAIOIIMX HA HM3MEHEHHE
CKOPOCTH XUMHUYECKOW PEaKIIMH, B T.U. C O3UIUHN IKOJOTUYECKH 1IeJIECO00Pa3HOTO MOBEICHUS B OBITY U
TPYIOBOM IEATEILHOCTH B IIENISAX COXPAHEHHSI CBOETO 37I0POBbs U OKPYKAIOIIEeH TPUPOTHON CPEIbI.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHMK Ha mpuMeHeHne npuHuuna Jle-llarense mus 2

HAXOXKICHHs] HampaBlIeHHUS CMELIEHUS pPAaBHOBECHS XWMUYECKOW peakuuu ¢ aHanu3 (HaKkTopoB,

BIIMSIIOIIMX HA CMENIEHUE XMMHYECKOTO PAaBHOBECHSI
Pa3ges 6. PacTtBopbl 4/2
Tema 6.1. OcHoBHOe coep:xaHue 2 OK 01
[TonsiTne o PactBopenne kak Quauko-xumuueckuii mporecc. PactBopsl. CrocoObl MPUTOTOBIECHUS PACTBOPOB. OK 02
pacTBopax PactBopumocts. MaccoBast gonsi  pacTtBopeHHoro BemiectBa. CMBICH TOKazaTensl MPeaesbHO OK 07

JOMYCTUMOMN KOHILIEHTPAIIMH U €r0 UCIIOJIb30BaHUE B OLIEHKE HKOJIOTHYECKOi 0€30MacHOCTH. IIK 1.3

[IpaBuna 5KOJIOTHYECKU II€JIECOO0PA3HOTO TOBEACHUS B OBITY U TPYAOBOM NEATETHLHOCTH B IIEJISIX )

COXPaHEHHUsI CBOETO 370POBbS M OKPYXAIOILIEH MPUPOJHON Cpelbl; ONMACHOCTh BO3/ACHCTBUS HA KUBBIE

OpraHU3MBbI OTIPEICTICHHBIX BEIIECTB.

Perennie mpakTUKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3aJ]aHUI HA PACTBOPHI, HCIOIb3yeMbIe B OBITOBOII U

MIPOM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA
Tema 6.2. OcCHOBHOe cojiep:KaHune 2/2 OK 01
Hccnenoanue JlaGoparopubie 3ansiTus Ne 5 2 OK 02
CBOHCTB PacTBOPOB | [lagoparopHas paboTa «[[pUroTORNEHHE PACTBOPOBY. OK 04

[IpuroroBrneHue pacTBOPOB 3aJaHHON (MaccoBOH, %) KOHIEHTpaluu (C MPaKTUKO-OPUEHTUPOBAHHBIMH )

BOITPOCAMH) U OTNIPEACIICHUE CPEAbl BOIHBIX PACTBOPOB.

Pelnenue 3a/1a4 Ha IPUTOTOBIIEHUE PACTBOPOB
IIpodeccuoHATBLHO-OPHEHTHPOBAHHOE CO/lepP:KaHue (CodepKaHue MPUKJIIATHOTO MOTYJIsA)
Pasnen 7. Xumusi B ObITY M IPOU3BOACTBEHHOM 1eATEIbHOCTH YeJI0BEKA 6/4 OK 01
Tema 7.1. Xumust B OcnoBHOE cogepranue 6/4 OK 02
GpITy 1 | HoBelimme noctmwkeHnss XUMUYECKON HAyKH U XUMUYECKON TEXHOIOTHH. Poib XumMuu B o0ecrieueHun OK 04
TIPOU3BONICTBCHHOM 9KOJIOTMYECKOM, YHEPTeTHYECKOW U MUIICBON O€30IMaCHOCTH, Pa3BUTHN MeAUIUHEI. [IpaBuia moucka u ) OK 07
ACATEILHOCTH aHanM3a XHUMHUYECKOW HH(OpPMAlMKU U3 pa3IUYHbIX HMCTOUYHUKOB (HayuyHas M Yy4yeOHO-HaydHas IIK 1.3
"IC/IOBCKa JINTEPATypa, CPEICTBA MACCOBOM HHGopManuu, ceTb MIHTEpHET)

IpakTuyeckue 3ansitus Ne 9 4

ITouck m aHanmM3 KeWCOB O NMPUMEHEHMH XUMHUYECKHX BEIIECTB M TEXHOJOTHH C y4eToM Oymayiien 4

npoPEeCCHOHANBHON  MEITENLHOCTH IO  TEMaM:  BAKHEHIIHE  CTPOUTEILHBIE  MaTEpHAIIbI,
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KOHCTPYKIIMOHHBIE ~Marepuaibl, KpacKH, CTEKJO, KepaMmHKa, MaTepuasbl Jig JJIEKTPOHUKH,
HaHOMAaTepuasbl, TEKCTWJIbHbIE BOJIOKHA, WCTOUYHUKH OJHEPTrUH, OPraHUYECKUEe W MHHEpPAJbHbIC
yIoOpeHusl, TEKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3amura: [IpencraBiaeHue pe3yabTaToB pElIeHHs KeHCcoB B (hopMe MUHU-IOKIAAA C TPE3EHTALMEN

HpOMemyTO‘lHaﬂ arrecralumsd Mo AMCUMIIJIMHE

KonTposnbHoii pabotsl (cemectp 1) 2
HuddepenunpoBanHoro 3agyera (cemectp 2)
Bcero 78
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4. YCJIOBUA PEAJIMBALIMA YYEBHOI'O ITPEIMETA

4.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAIbHO-TEXHUYECKOMY
odecrneyeHUu 1o

Jlist peanuzanuu MporpaMMbl TUCHUIUIUHBL JOJKHBI OBITH MPELYCMOTPEHbI
CJICAYIONINE CIIeIUaIbHbIE MOMEIICHHS: YUeOHbIH KAOMHET XUMHUHU H/UIH YIEeOHOM
XUMHUYECKOU J1Ta00paToOpuH.

O6opynoBanue yuyeOHOro kaOMHera (HAISJAHbIE MOCOOUN): HAOOPHI
[IAPOCTEP>KHEBBIX MOJENEH MOJEKYJ, MOJEIN KPUCTAJUIMYECKUX PELIETOK,
KOJUIEKIMA TPOCTBIX M CIOXHBIX BELIECTB W/WIM KOJUIEKIUU TOJIUMEPOB;
KOJUIEKIMSI TOPHBIX IOPOJT U MUHEpANoOB, Tabiuiia Menjeneesa, yueOHble (GUIbMBI,
udpoBbie 00pa3oBaTEIbHBIE PECYPCHI.

TexHuueckne cpeacTBa o0O0y4YeHHsi: KOMIIBIOTEp C YCTpPOWCTBAMHU
BOCIIDOM3BEICHUS 3ByKa, MPHUHTEP, MYJIBTUMENHUA-IIPOCKTOP C€ 3KPaHOM,
MYJIBTUMEINHHAS JOCKA, YKa3Ka-IIPE3EHTEP I PE3CHTALUM.

OOopynoBanue jadopaTopuu M padouux MecT Ja00paTOPUM: MEH3YPKHU,
NUINETKU-KAMEIbHULIB, TEPMOMETPbI, MHKPOCKON, JYIbl, HpPEIMETHbIE U
NOKPOBHBIE CTEKJa, IUIAHIIEThl JJIS KamelbHbIX peakiui, QuibTpoBaibHas
Oymara, NMpOMBIBAJIKM, CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE NMPOOKHU, (POHAPUKH,
HAO0Op pPEaKTUBOB, CTEKJISHHBIE NAJIOYKH, IITATUBBI MJIsi TPOOUPOK; MEpPHbIE
LHWIVHAPBI, BOPOHKH CTEKJIIHHBIE, BOPOHKH JEIUTENIbHBIC LWINHAPUYECKHE
(50-100 wmut), ctynku ¢ mecTuxkoMm, ¢aphopoBbIE YallIKH, MHHIETHI, (UIBTPHI
OyMa)kHblE, Bara, Mapis, 4YacOBbIE CTEKJA, 3JIEKTPOIUIUTKH, JIabOpaTOpHbIE
LITaTUBBI, CIUPTOBBIE TOPENIKH, CIOUYKH, NOPUOOp A MOJyYeHUs Ta30B (WU
npoOupKa C ra300TBOJHON TpyOKoH), nepsKarenu ajis NPOOUPOK, CKISHKH ISt
XpaHEHUs PEaKTHUBOB, pa3daTOUHbIC JIOTKU;, XuMudeckue crakansl (50, 100 u 200
MJT); LINATENW; MUHIIETHI; TUTEeJIbHBIC UM, CEKyHAOMEPHI (TaiMephl), MEpHBIE
npobupku (Ha 10-20 M) u mepubie konowI (25, 50, 100 u 200 M), BonsHast 6aHs
(WM TEPMOCTAT), CTEKJISTHHBIC MAJIOUKH; KOHUYECKHUE KOIObI 11 TuTpoBaHus (50 u
100 M1); WMHOUKATOpHBIE TMOJIOCKM JUIsl onpeneneHuss pH u  crannmaprtHas
WHAMKATOpHAs IIKaJla; YHUBEPCAIbHBIA UHAUKATOP; numneTku Ha 1, 10, 50 mu (unum
no3zatopsl Ha 1, 5 u 10 mi1), OrOpeTKU AJi1 TUTPOBAHUS, MEAUIIMHCKUE IINPUIBI HA
100—150 mu1, tabopaTopHble W/UK aHAIUTUYECKHE BeCchbl, pH-MeTphl, CylIMIbHBIN
mkad, u zp. 1aboparopHoe 000pyIOBaHHE.

4.2. UudopmannoHHoe o0ecnedyeHue peaan3anuy NporpaMmbl

1. Jlna peanmuszanuu mporpaMMbl OMOIHMOTEUHBIN (GOHI 00pa3oBaTEIHLHOM
OpraHM3ali HMMEET T[eYaTHhIE W/WIM OJIIEKTPOHHBIE OOpa3oBaTeNbHBIE U
UH(OPMALIMOHHBIE  PECYpChl, PEKOMEHJOBaHHbIE I  HCHOJb30BAaHUA B
00pa3oBaTeIbHOM MPOLIECCE, HE CTApUIE 5 JET C MOMEHTA U3JaHUs.
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Kysuenos B.B., Jledpenosa O.B., JlateimoBa A.P., Jlutoa H.A., Mapdun 10.C.,
ITyxoBckas C.I., Tapaciok UM.A., Tuxomupoa T.B., Pymsuuer E.B., Yconbues
C.A., ®unmunmos J.B. u ap. Xumus xuakodaszHbIx cUCTEM U (YyHKIIMOHAIBHBIX
MaTepuajoB Ha OCHOBE KOOPAWMHALUMOHHBIX COCOUHEHHN JIMHEWHBIX U
MUKIIMYECKUX TONUNUpposioB // V3Bectus BhICIIMX yueOHBIX 3aBeneHuid. Cepus:
Xumus u xumuueckas texnonorus. 2023. T. 66. Ne 7. C. 76-97.

20. Bnosenko I'A. AktuBHbIE (POPMBI U METOABI KOHTPOJIS NpU 0O0ydeHUHU
XUMUM Ha yriyonéaHoM ypoBHe // [Ipodeccuonanbhas opuentanus. 2023. Ne 2-1.
C. 30-34.

21. BuaxoBa H.I., benseBa O.f., IllentenkoBa M.A., Komea H.B.,
Hymraepa A.B., lllymxuna A.A. XuMuHsS: OCHOBHBIE BOIPOCHI OOIIEH XHUMHH.
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5. KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHOM JUCIIUIIJIAHBI
KonTposb u oneHka pe3ylnbraroB O0OyudeHHs] OCYIIECTBISETCS MpenojaBaTeeM B MPOIECCe MPOBEACHUS MPAKTUYECKUX

3aHITUN U na60paToprlx pa60T, TCCTUPOBAHUSA, 4 TAKIKC BBLIITOJITHCHHA O6y‘laIOH_[I/IMI/IC$I HHAUBUAYaJIbHBIX BaﬂaHHﬁ, ITPOCKTOB,

HCCHGHOB&HHﬁ. PCByJ'IBTaTBI O6y‘ICHI/I$I OIIpCACIIAIOT, YTO o6yqa}01111/Iec;[ AOJDKHBI 3HATb, MMOHHMAaTb W ACMOHCTPUPOBATL IIO

3aBCPHICHUH U3YUCHUSA OUCHHUIIIINHBI.

st dhopMupoBaHUSl, KOHTPOJS W OIEHKH pPE3yJIbTaTOB OCBOCHUSA Y4Y€OHOW JMCIMIUIMHBI HCIOJIb3YyeTCS CHCTEMa

OIICHOYHBIX MEPOMPHUATHH, MPEACTABISIONIAs COO0M KOMIUIEKC YYEOHBIX MEpPONpPHSATHH, COIIACOBAHHBIX C pe3yJbTaTaMu

oOyuenus u cpopmynupoBanHbix ¢ yaerom I'OC COO (npeametHbie pe3ynbrathl 1o auctiumminae) u @I'OC CIIO.

Ne | OK/IIK | Moayas/Paznen/Tema PesyabTar o0yuenuns THnbl OLEHOYHBIX MEPONIPUATHI
1 | OcHoBHOe conepkanue
1 Pasnes 1. OcHoBBI ®opmy1upoBaTh 0a30Bble MOHATHA 1
CTPOCHMS BellecTBA  |3aKOHbI XMMHH
1.1 | OKO1  |Crpoenne aromon CocTaBnsaTh XUMHUYECKUE POPMYJIBI 1. Tect «CTpoeHue aToMOB XMMHUYECKHUX DIIEMEHTOB U
XMMHUYECKHUX JIEMEHTOB |COEIMHEHUI B COOTBETCTBUM CO CTENIEHBIO |IPUPOAA XUMUUECKOH CBSI3N».
Y TIPUPOJIa XUMHUECKON | OKHCIICHUS XMMUYECKUX DJIEMEHTOB, UCX0/s |2. 3a1a4n Ha COCTABICHHE XUMUYECKUX (POPMYIT
CBSI3U U3 BaJICHTHOCTHU U JIByXaTOMHBIX CO€IMHEHUN (OKCUAOB, CYJIb()HUI0B, THAPUIIOB
ANEKTPOOTPHUIIATENILHOCTH U T.IL.).
3. 3alaHus Ha UCIIOJIB30BAHNE XUMUYECKOW CUMBOJIMKH U
Ha3BaHUU COCIMHEHUH 110 HOMEHKJIAType MEXIyHapOIHOTO
COH03a TEOPETUUECKOM U MIPUKIIAJHON XUMHUH U TPUBUAJIBHBIX
Ha3BaHMM I COCTABJICHUS XUMUYECKUX (POPMYJT
JIBYXaTOMHBIX CO€JMHEHUH (OKCUIOB, CYNIb(UA0B, THAPUIOB
U T.IL.) ¥ IpYTUX HEOPTaHUYECKUX COCAUHEHUN OTJENIbHBIX
KJIaCCOB
1.2 | OKOl  |TIepuonnuecknii 3akon u|XapakTepusoBaTh XuMHUECKHe dMeMeHTH B | 1. Tect «MeTammmdeckne / HeMeTaTHUECKIE CBOCTBA,
OK 02




OK/IIK

Monyas/Paznen/Tema

Pe3yabTar 00yuenust

THunbl OLleHOYHBIX MePONPUATHI

tabmuma J[. 1.
Meunpeneena

COOTBETCTBHHU C HUX ITOJIOXKCHHUEM B

HCpHOI[H‘lCCKOfI CHUCTEMEC XUMHUYCCKUX

anemenToB JI.M. MeHnaeneeBa

IEKTPOOTPHULIATETILHOCTD U CPOACTBO K JIIEKTPOHY
XUMUYECKHUX IEMEHTOB B COOTBETCTBHE C UX IJIEKTPOHHBIM
CTPOCHHUEM U MOJOKEHUEM B NIEPUOJUYECKOIN CUCTEME
xuMmuueckux 3neMeHToB .M. Menneneesay.

2. IlpakTrueckue 3a/laHusl HA YCTaHOBJICHUE CBS3H MEXY
CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEePUOUIECKUM U3MEHEHUEM CBOMCTB XUMHUECKUX
AJIEMEHTOB U WX COCIMHEHUM B COOTBETCTBUHU C MOJIOKEHHEM
ITepunonmyeckoil cucteme.

3. IIpakTUKO-OpHUEHTUPOBAHHBIC TEOPETUUECKHE 3aJaHUs Ha
XapaKTEPHU3aLUI0 XUMUUYECKUX 3JIEMEHTOB: «MeTamnyeckue
/ HeMeTaNTMYeCcKre CBOMCTBRA, AIEKTPOOTPULIATEIEHOCTD U
CPOJICTBO K 3JIEKTPOHY XUMHUUYECKUX JIEMEHTOB B
COOTBETCTBUE C UX AEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM
B [IEPUOJINYECKOMN CUCTEME XUMHUECKUX DJIEMEHTOB

.. MenneneeBay

Paznea 2. Xumuueckue
peakuuu

XapaKTepn30BaTb THIIbI XUMHYECCKHUX

peakuuii

Kontponbnas pabora
«CTpoeHue BelecTBa M XUMHYECKHE PeaKInm»

2.1

OK 01
OK 04

Tunbl XUMHUYECKUX
peaxkuuit

CocTaBiarh pcakuuu COCANHCHUI,
Pa3JIOKCHUA, O6MeHa, 3aMCIICHUA,
OKHCIHUTCIBbHO-BOCCTAHOBUTCIBHBIC

peaxiuu

1. 3amaun Ha cocTaBIeHUE YPaBHEHHUM peaKnii:

— COCUHEHMSI, 3aMEILICHUS, PA3NIOKECHHsI, 0OMEHa;

— OKHUCIIUTECIIBHO-

BOCCTAHOBUTCJIBbHBIX peaKI_II/Iﬁ C UCIIOJIb30BAHUEM METOAA
AJIEKTPOHHOTO OanaHca.

2. 3agaun HA pacyeT MAcChl BEMIECTBA WK 00bEMa

ra30B [0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE WIIH
00bEMY OITHOTO M3 YYAaCTBYIOUIMX B PEAKIIUH BEUICCTB;




Ne | OK/IIK | Moayas/Pazgen/Tema Pe3yabTar 00yuenust THunbl OLleHOYHBIX MePONPUATHI
pacu€Thl
Macchl (00bE€Ma, KOIMYecTBa BEIIECTBA) MPOAYKTOB PEaKIIUH,
€CJIM OJIHO M3 BEIIECTB UMEET IPUMECH
2.2 DIEKTPOIUTHYECKAS CocTaBisaTh ypaBHEHHS] XUMUYECKUX 1. 3aanus Ha COCTAaBICHUE MOJICKYIIIPHBIX U HOHHBIX
JMCCOLMALUS U MOHHBIN | peakllii HOHHOTO OOMEHa C y4acTHEM peakuuii ¢ y4acCTUEM KHMCIIOT, OCHOBAaHUM U COJIEH,
O6MCH HCOPraHNYCCKHUX BCIICCTB YCTAaHOBJICHHUC U3MCHCHUS KUCIIOTHOCTU CPCbI
2. JlaboparopHas pabora "TuUnbl XUMHUECKUX peakiuit”
3 Pasnen 3. Ctpoenune u |HMcciaenoBarsb cTpoeHHe H CBOMCTBA Kontponbnas padora

CBOMCTBa
HEOPraHu4ecKuX
BelleCTB

HECOPraHu4eCKMuX BEIIeCTB

«CBoiicTBa HEOPraHn4eCKux BEIIECTB»




Ne | OK/IIK | Moayas/Pazgen/Tema Pe3yabTar 00yuenust THunbl OLleHOYHBIX MePONPUATHI
3.1 | OKOl  [Knaccupuxanms, KinaccudumupoBars HeopraHudeckue 1. Tect «HoMeHnknaTypa u Ha3BaHUE HEOPTAHUYECKUX
HK.. HOMEHKJIaTypa 1 BEIIECTBA B COOTBETCTBHUHU C UX CTPOCHUEM |BEILECTB UCXOJS U3 UX XUMHUUECKOH (OPMYIIbI UK
CTPOCHHE COCTAaBJICHHE XUMUYECKOU (DOPMYITBI UCXO/Sl U3 HA3BaHUs
HEOPraHUYeCKuX BEILECTBA 110 MEXIYHAPOIHON WM TPUBHAIBHOU
BEILIECTB HOMEHKJIAType».
2. 3agaun HA pacyeT MacCOBOM J10JM (MAaCChl) XUMHUUYECKOTO
AJIeMEHTAa (COeAMHEHNUs) B MOJIEKYJIe (CMech).
3. [IpakTuueckue 3a7aHus 1Mo KiaccuUKaIum,
HOMEHKJIAType M XUMHUECKUM (DOpMyITaM HEOPraHUIECKUX
BEILECTB Pa3JIMYHBIX KJIACCOB.
4. IlpakTueckue 3a1aHus Ha ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B 3aBUCHMOCTH BHJ1a XUMUYECKOMN
CBS3U U TUIA KPUCTAJUIMUECKON PEIIETKU
3.2 | OKOI DU3UKO-XUMUYECKUE YcranaBnuBarh 3aBUCUMOCTD 1. Tect «OCOOEHHOCTH XUMUYECKHUX CBOWCTB OKCHJIOB,
OK 02  [cpoiicTra (DUBHKO-XUMUYECKUX CBOHCTB KHCJIOT, OCHOBAaHUH, aM(OTEPHBIX THIPOKCHIIOB B COJICI.
HEOPraHUYeCKUX HEOPraHUYECKUX BEIIECTB OT CTPOCHUS 2. 3agaHusi Ha COCTABJICHUE YPABHEHUN XUMHUECKUX
BEILIECTB aTOMOB M MOJIEKYJI, a TAaK)Ke THUIIA peakIuii ¢ ydacTueM MPOCTHIX U CIOKHBIX HEOPTaHUIECKUX

KPHUCTAJUIMYECKON PEIIETKH

B€HICCTB: OKCHJ0B METAJJIOB, HEMETAJIJIOB H aM(bOTepHI)IX
OJIEMECHTOB, HCOPIraHNMYCCKHUX KUCIIOT, OCHOBaHHI U
aMQ)OTepHLIX TUAPOKCHU OB, HCOPTaHUYICCKUX COJ'IGI‘/'I,




Ne | OK/IIK | Moayas/Pazgen/Tema Pe3yabTar 00yuenust THunbl OLleHOYHBIX MePONPUATHI
XapaKTepU3YIOIIHUX UX CBOMCTBA U CIIOCOOBI OTYUYEHUS.
3. IIpakTHKO-OpHEHTUPOBAHHBIE TEOPETUYECKUE 3aJaHUs HA
CBOICTBA U MOJTyYE€HUE HEOPTAaHUYECKUX BEIIECTB
3.3 | OKO0l  [Mnentuduxauus HccnenoBarh KaueCTBEHHBIE pEAKIIUU 1. [TpakTHKO-OPUEHTUPOBAHHBIE 33JaHUS [10 COCTABICHUIO
OK 02 [geoprannueckux HEOpPraHMYECKHUX BELIECTB XUMHUYECKUX PEAKLUH C y4aCTHUEM HEOPIaHUYECKUX BEILECTB,
OK 04 BEIIECTB MCTIONIB3YEeMBIX JUIS UX HICHTU(DUKAIIUH.
2.JlaboparopHas padora: “UneHTH(UKAIINST HEOPTAHUISCKUX
BEIECTB”
4 Pasnen 4. Ctpoenue u |HcciaenoBarb cTpoeHHe ¥ CBOMCTBA Koutponbnas padora
CBOIiCTBa OpPraHM4yecKux BelecTs «CTpoeHue U CBOIICTBA OPraHNYeCKUX BellecTB»
OpPraHn4yecKux
BellecTB
4.1 | OKOl  |Knaccupukamms, Knaccudumnupopars oprannyeckue 1. 3amanus HA COCTaBIEHUE Ha3BAHUI OPTraHUYECKHUX
CTpPOEHUE U BEIIECTBA B COOTBETCTBHUHU C UX CTPOCHUEM |COEIMHEHMI MO0 TPUBUATIHHON MIIH MEXIYHAPOIAHON
HOMEHKJIaTypa CHUCTEMaTUYEeCKOH HOMEHKIIAType.
OpPraHUYECKHX BEILECTB 2. 3aaHus HA COCTABIIEHUE MOJHBIX U COKPAIICHHBIX
CTPYKTYPHBIX ()OPMYJT OPTaHUYECKUX BEIIECTB OTICIIbHBIX
KJIACCOB.
3. 3ajauun Ha omnpeneneHue npocreimiei Gopmyisl
OpraHUYECKOM MOJIEKYJIbI, HCXO/S U3 DJIEMEHTHOIO COCTaBa (B
%0)
4.2 | OKO0I CBoiicTBa OpraHNYECKUX | YCTaHABIMBATh 3aBUCUMOCTh 1. 3amanus Ha COCTaBIEHUE YPABHEHUN XUMHYECKHUX
OK 02 |coennnenmii (U3UKO-XUMUYECKUX CBONCTB peakuuii ¢ yyacTueM OpraHHYeCKHX BEIIeCTB Ha OCHOBAHHUH
OK 04

OpraHN4YC€CKUX BCHICCTB OT CTPOCHUS
MOJICKYII

UX COCTaBa U CTPOCHUSI.
2. 3ajaHus Ha COCTABIEHUE YPABHEHUM XUMUUECKUX
peakuil, WIITIOCTPUPYIOIHUX XUMUYECKHE CBOUCTBA C y4ETOM




Ne | OK/IIK | Moayas/Pazgen/Tema Pe3yabTar 00yuenust THunbl OLleHOYHBIX MePONPUATHI
MEXaHU3MOB IPOTEKaHUsI TaHHBIX PEAKINI U TeHeTUYEeCKON
CBSI3M OpPraHNYECKUX BEUIECTB Pa3HbIX KJIACCOB.
3. PacueTHbie 3a/1auu IO ypaBHEHUSAM PEaKIUil C ydacTHeM
OpraHMYECKUX BEUIECTB.
4. JIaboparopHas padota “IIpeBpaleHus OpraHn4ecKux
BELIECTB IIpU HarpeBaHUU"
43 | OKO0l  |Mpentudpuxanus HccnenoBarh KaueCTBEHHBIE pEAKIIUN 1.IIpakTHKO-OpUEHTUPOBAHHBIE 3aJaHU 10 COCTABIECHUIO
OK 02 |opranmueckux BemecTs, |OpraHUYECKUX COSTHHEHNH OTIETbHBIX XUMHUYECKUX PEaKluil C y4acTHEM OPraHMYECKHUX BEIIECTB, B
OK 04 |ux 3nauenne u KJIaCCOB T.4. UCIIOJIb3YEMBIX JUISl UX UICHTU(UKALUY B OBITY U
MpUMEHEHHE B OBITOBOMN MPOMBILIEHHOCTH.
Y TIPOU3BOJICTBEHHOM 2.JlaGoparopHas pabora: “Unentudukais opraHndeCcKux
NeSITeIbHOCTH YeIoBeKa COEIMHEHUH OTAETbHBIX KIacCOB”
5 Paspean S. XapakTepu3oBaTh BJIHSHHE PA3JIHYHbIX
Kunernueckue n (axTOpOB HA paBHOBECHE U CKOPOCTh
TePMOAUHAMHUYECKUE |XHMHYECKUX pPeaKiuii
3aKOHOMEPHOCTH
NPOTeKAHUS
XHUMHYECKUX peakuuu
5 | OKOl |Cxopocts xummueckux | XapakTepu3oBaTh BIUSHHE KOHLIEHTPAUK | [IpaKTHKO-OPUEHTHPOBAHHBIE TEOPETHUYECKHE 3aJaHHs HA
OK 02 |peaximii. Xumudeckoe —|pearupylomyx BENIECTB M TEMIIEPATyphl HA |aHamm3 GaKTOpOB, BIUSIONINX HA H3MEHEHHE CKOPOCTH
K 1.2

paBHOBecHe

CKOPOCTh XUMHUYECKHUX PEAKLIUN
XapakTepu3oBaTh BIUSHUE U3MEHEHUS
KOHLIEHTPAIUHU BEIIECTB, PEAKIIUH CPEIbI U
TeMIepaTypbl Ha CMEIIEHUE XUMUYECKOTO
paBHOBECHS

XUMUYECKOHN peakuuu. [IpakTuko-opueHTUPOBAHHbIE 33 1aHUS
Ha npumeHeHue npuHuuna Jle-Illarense muist HaxokaeHUs
HaIPaBJICHUS CMEIICHUS PABHOBECHS XUMUYECKON PEAKIINN 1
aHanu3 (HaKkTOPOB, BIUAIOIINX Ha CMELIEHUE XUMUYECKOTO
paBHOBECHS




OK/IIK

Monyas/Paznen/Tema

Pe3yabTar 00yuenust

THunbl OLleHOYHBIX MePONPUATHI

6 HccaenoBarb HCTHHHBIE PACTBOPBI €
Pazaean 6. PacTtBopbl
32/IaHHBIMH XapaKTePUCTHKAMHU
6.1 | OKOl  [TJonsitue o pactBopax  |Pasnuyars UCTHHHBIC PaCTBOPEI 1. 3aiaun Ha TPUTOTOBJIEHHUE PACTBOPOB.
OK 02 2. IlpakTuKO-OpHEHTUPOBAHHBIE PACUETHBIE 3aaHUs Ha
IIK 1.3 JMCTIEPCHBIE CUCTEMBI, UCTIOJIb3yeMbIe B OBITOBOI 1
IIPOM3BO/ICTBEHHOM 1€ATENbHOCTH YEJIOBEKA
6.2 | OKOl  [Mccnenopanue coiicts |Mccnenosars (GU3NKO-XUMUYECKHE JlaGoparopHas paborta
OK 04 |pacrBopos CBOMCTBA UCTUHHBIX PACTBOPOB “ITpuroroBneHue pacTBOPOB”
IIK 1.3
11 | IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAePIKAHUE (CONeP:KaHNe TPHKJIAJTHOTO MOIYJIsI)
7 Pazpea 7. OuenuBarh nocjieACTBUs OBITOBOM 1 3amura Keiica (¢ yueTom Oyayuieii npogeccnonanbHoOM
Xumus B ObITY U NPOU3BOJACTBEHHOM e TeJIbHOCTH AesITeJIbHOCTH)
NPON3BOJACTBEHHOM YyeJI0BEKa ¢ MO3ULHNI IKOJIOTHYeCKOi
IeATEIHLHOCTH 0€e301MacHOCTH
yeJI0BeKa

OK 01
OK 02
OK 04
OK 07
IIK 1.3

XuMus B OBITY H
MIPOU3BOJICTBEHHOM
JeSITeIbHOCTH YeIOBeKa

O1eHuBaTh NOCIEACTBUS OBITOBOM U
MIPOM3BOACTBEHHON EATEIHLHOCTH YeIOBEKa
C MO3UINI DKOJIOTHYECKOH 0€30aCHOCTH

Ketic (c yuerom Oymymieit mpodecCHoHAIbHON IeATEILHOCTH)
Bo3MoxHBIE TEMBI KEHCOB:

1. [Toremnyenue KIMMaTa 1 BEICBOOOKICHIE Ta30BBIX
TUAPATOB CO JTHA OKEaHa.

2. Bynyuiie marepuansl Jj1s aBUa-, MallliHO- U
puOOPOCTPOECHUS.

3. HoBble Marepuabl 1jsl COJTHEUHBIX OaTapei.

4. JIexapcTBa Ha OCHOBE PACTUTEIIBHBIX MPEMAPATOB




