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1. IOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 0011€00pa30BaTENbHON AUCHUIUIMHBI Y4€OHONW TUCIUIUIMHBI « XUMHUS»
npeHa3HaueHa JUid  HU3YYeHHs XUMHM B MPO(ECCHOHAIBHBIX  00pa3oBaTelIbHBIX
OpraHu3aIusIX, PEATH3YIOIMX 00pa30BaTEIbHYIO IPOrPAMMY CPEIHETO 00IIEero 00pa3oBaHus
B MpeJienax OCBOCHUsI OCHOBHOM TpodeccruoHabHOl 00pa3oBaTenbHOM nporpamMmbl CITO Ha
0a3e OCHOBHOro oOIIeEro 00pa3oBaHMs MpPH IOATOTOBKE CIEIUAINCTOB CPEAHEr0 3BEHA,
KBAJTHM(UIUPOBAHHBIX pabOUUX /CITyKaIIHX.

Pabouas mporpamMma yueOHOW AMCHUIUIMHBI pa3paboTaHa Ha OCHOBE:

— @enepanbHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit denepanun» ot 29.12.2012
Ne 273-®@3;

— Ilpukaza MuHnucrepctBa oOpa3oBanuss u Hayku P® «OO6 yTBepkIeHUU
denepanbHOrO TOCYAapCTBEHHOTO OOpa30BAaTENBLHOTO CTaHAApTa CpPEAHEero OOIIero
obpazoBanus» oT 17 mast 2012 r. N 413 (c u3m. ot 12.08.2023);

— @enepanibHOI 00pa30BaTENBHON MPOTrPaMMBI CpeHEro o01ero oopazoBanus, oT 18
Mmas 2023 r. Ne 371.

Pabouass mporpamma y4eOHOW IUCHUIUIMHBI HCIIOJB3YyeTCS B OOyYEHUH TIO
CHEIHATBHOCTAM/TIPOhECCHIM €CTECTBEHHOHAYYHOT'0 npoduis CpeIHero
poeCCHOHAIBHOTO 00pa30BaHUSI.

PaGouass mporpamma y4eOHOI IUCHUIUIMHBI pearn3yeTcsl UHTETPUPOBAHHO uepe3
coJlepkaHue Y4yeOHOM JAMCLUMIUIMHBI, IUIAHUPYEMbIE pe3yabTaThl pabouell HporpaMMel

BOCIIMTAaHUA HAXOOAT OTPAKCHHUEC B BOCIIUTATCIIBHBIX LHEIAX KAXKA0TO y‘IC6HOFO 3aHATHA.



2. INTAHUPYEMBIE PE3YJbTATHI OCBOEHUA YYEFHOU JUCIATLINHBI

OcBoeHnue coepxanus y4eOHON JTUCITUTIIMHBI « XUMHUS» 00€CIIeUnBaeT JOCTHIKCHUE

CTYI[eHTaMI/I JINYHOCTHBIX, MeTaHpeIIMCTHBIX nu HpGI[MeTHBIX pe3y.]IbTaTOBZ
JInunocTHbIE:

cOPMUPOBAHHOCTh ONbBITA [MO3HABATEIHHOW M MPAKTUYECKOW JEATEITHHOCTH
00ydJaronuxcs Mo peaan3aluy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxagaHcKOro BOCIHUTAHUS:

OCO3HaHUs 00YYArOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAaB U 00sI3aHHOCTEH, YBAKCHUS
K 3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMAaxX M IMPaBHJIAX MEXKJIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JIEATCIILHOCTH TIPH CO3JIaHUU YYCOHBIX
MPOCKTOB, PEIICHUH YYEOHBIX M TIO3HABATENbHBIX 3a/1a4, BBIMOJHEHUU XMMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHMMATh MOTHBBI, HAMEPEHHUS, JOTHUKY M apryMEHTHI
JIPYTUX TIPU aHAIKU3E PA3TUYHBIX BUJIOB YU4EOHOH 1eATeNbHOCTH;

2) NaTpUOTHUYECKOI0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUSI K HICTOPUYECKOMY M HAyYHOMY HACJIETUI0 OT€YECTBEHHON
XHMUH;

YBOKEHUA K TPOIECCY TBOpPUECTBA B OO0JIACTH TEOPUU U MPAKTHYECKOTO
MPUMEHEHUS XUMHUH, OCO3HAHMS TOTO, YTO TOCTHXKCHHSI HAYKH €CTh PE3YJIbTaT JJIUTEIbHBIX
HaOJIOZICHUH, KPOTIOTIMBBIX YKCIIEPUMEHTAIBHBIX TTOMCKOB, TOCTOSTHHOTO TPYy/la YUYE€HBIX U
MPaKTUKOB;

MHTEpeca U I03HABATEIIbHBIX MOTHUBOB B TMOJYYEHHHU M TOCIEAYIOIIEM aHaIU3e
nH(pOpMaIUK 0 MEPETIOBBIX JOCTHKEHHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

JTyXOBHO-HPABCTBEHHOT'O BOCIHTAHHS: HPABCTBEHHOTO CO3HAHUS, HSTUYECKOTO

IIOBE/ICHMUS,

CIIOCOOHOCTH OIICHHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKUMHU SBICHHUSIMH, W
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEJEHHE M TOCTYNKH CBOUX TOBApHILEW C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM ATUX MOCTYIIKOB;

3) ¢opmupoBaHus KyJIbTypbl 340POBbSI:



MOHMMaHMsI LEHHOCTEW 370poBOro M Oe3zomacHOro oOpasza XHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHMUYECKOMY 3/I0POBBIO;

coOnrofieHusi MpaBui 0e30MacHOro OOpaleHUs] C BEIIeCTBaMU B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYIOBOM IS TEIbHOCTH;

MOHMMAaHMS IIEHHOCTH MpPaBUJ HWHAMBUAYAJIBHOTO M KOJUIGKTUBHOTO 0€301acHOro
IIOBE/ICHUS B CUTYallUsAX, YTPOKAIOLIUX 3/J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCJIEICTBUN M HENPUSTHUS BPEIHBIX NPUBBIYEK (YIOTPEOJIEHUS aJIKOIOJIs,
HapKOTHUKOB, KYpEHHUS);

4) TpyaOBOTO BOCHUTAHHUS:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B YU€OHO-HCCIIEI0BATEIBCKOM 1A TEIbHOCTH,
OOLIECTBEHHO I10JIE3HOM, TBOPUECKOMN U IpYIHX BUJAX JESATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B pEUICHHH MPAKTHYECKUX 33734y COIHAIbHOMN
HAIPaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY HM3YUYEHHIO NMpPOQeccHil pa3iiuyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMUH;

YBa)XEHHUS K TPYLYy, JIOJSM TPyAa U pe3yabTaTaM TPYJ0BOU JeSTENbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MHAMBUAYAIBHON TpaeKTOpUHU 00pa3zoBaHus, Oynyiieil npodeccuu u
peanu3aliii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, MHTEPECOB U MOTPeOHOCTEN 00111eCTBA;

5) BKOJIOTMYECKOT'0 BOCITUTAHM:

HKOJIOTHYECKU 11eJIECO00Pa3HOr0 OTHOUICHUS K PUPO/IE, KaK UICTOUHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMIIe;

MMOHUMAaHMUsI  TJIOOAJBPHOTO  XapakTepa  SKOJOTMYECKMX  MHpoOjeM,  BIUSHUS
HDKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHON CpPEIbl; OCO3HAHMS
HEOOXOJUMOCTH  WCIIONB30BAaHHUS  JOCTHKEHHM XHMHHM I PEHIeHHs  BOIPOCOB
palMOHATIBLHOTO TMPUPOJIONIONIB30BAHUS;, AKTUBHOTO HEMPUATHUS JEHCTBUM, TPHUHOCSIINUX
Bpell OKpYXarolleld MpUpOJAHONM Cpele, YMEHHS MPOTHO3UPOBATH HEOIAronpusTHHIE
HKOJIOTUYECKUE MOCIEACTBUS PEANPUHUMAEMBIX IEUCTBUI U MPEIOTBPAILATh UX;

HaJU4Ms Pa3BUTOTO HKOJIOTUYECKOTO MBIIUIEHHUS, SKOJIOTUYECKON KYJIbTYPHbI, OIbITa
JeSITEIbHOCTH SKOJIOTMYECKON HalpaBICHHOCTH, YMEHHS pYKOBOJICTBOBATHCS UMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COIIMAIbHOM MPAKTUKE, CHOCOOHOCTH U YMEHHUS
AKTUBHO MPOTHBOCTOSTH UICOIOTUU XeMO(hoOuu;

6) LEHHOCTH HAYYHOT'O MO3HAHUSA:



c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIECTBEHHOM MPAKTUKY;

MMOHUMAaHUS CIIeM(PUKA XUMUU KaK HAyKH, OCO3HaHUS €€ poiu B POPMHUPOBAHUH
parMoHAIBHOTO HAYYHOTO MBIIIJICHUS, CO3JJaHUH IIEJIOCTHOTO MPEACTABICHUS 00
OKpYKaIoIleM MUPE KaK O €AUHCTBE IPUPOJIbI U YEIOBEKA, B TO3HAHUU IPUPOAHBIX
3aKOHOMEPHOCTEH U PEIIeHUH MPoOIIeM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO00H 3HAYMMOCTH XUMUU JIJIS COBPEMEHHOM [TUBUIIM3AIUH: B €€
T'YMaHUCTHYECKON HAIPABJICHHOCTH W BaKHOHM POJIM B CO3JaHUH HOBOM 0a3bl MaTEpHATIbHOM
KYJbTYPBI, PEIICHUH TJIO0ABHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA —
CBIPBEBOM, SHEPTETUIECKOH, MMUIIEBON M SKOJIOTHYECKON 0€3011acCHOCTH, B Pa3BUTHH
MEIMIIMHBI, 00CCIICUSHUH YCIIOBUI YCIIEITHOTO TPYa U SKOJIOTHISCKH KOM(DOPTHOH JKU3HH
Ka)KJI0Oro 4ieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: IOHUMAaHUs CYIIHOCTH METO/I0OB ITO3HAHMUS,
MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIIOIb30BAThH MOTYyYaeMble 3HAHUS
JUTSL aHAIM3a U OOBSCHEHUS SIBJICHUI OKPY)KAIOLIEro MUPA U IPOUCXOISIINUX B HEM
M3MEHEHUH, yMEHUS JieNlaTh 000CHOBAHHBIC 3aKJIIOUEHUSI HA OCHOBE Hay4HBIX (DAKTOB U
MMEIOIIMXCA JAHHBIX C LEJIbIO MOTYYEHUsI JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOATENLHO UCIOJI30BATh XMMUYECKUE 3HAHUS JIJIs1 PEIICHUS
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO M UCCIIEeI0BATENIbCKON ACSITENFHOCTH; TOTOBHOCTH M CIIOCOOHOCTH
K HEMpephIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO, K aKTUBHOMY IMOJIYY€HUIO HOBBIX
3HAHUM IO XUMUU B COOTBETCTBUU C KU3ZHECHHBIMU MTOTPEOHOCTSIMU;

WHTEpeca K 0COOEHHOCTSIM TPyJa B pa3IudHbIX chepax npodeccuoHaTbHOMU
JI€SITEILHOCTH.

METal'[pe}]MeTHbIe:

MeTtanpeameTHble pe3yabTaThl OTPAKAIOT OBIAJCHUE YHUBEPCAIBHBIMH Y4EOHBIMU
MO3HABATEIBHBIMU, KOMMYHHUKATUBHBIMH M PETYJISTUBHBIMU JICHCTBUSIMHU.

OgajieHne YHUBEPCATBHBIMHI YIeOHBIME ITO3HABATEIHHBIMU JCHCTBHSIMH:

1) 6a3oBbI€ JIOTHYECKUE JCHCTBUS:

CaMOCTOSITENTLHO (POPMYIUPOBATh U AKTYAIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPECIIATE TSN JISATSIILHOCTH, 3a/1aBasi MapaMeTPbl H KPUTEPUH HX JOCTHIKCHUS,

COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIUICHHUS! — BBLACIATD
XapaKTepHble NpPHU3HAKK IOHATUH M yCTAHABIMBAaTh MX B3aUMOCBS3b, HUCIIOJIb30BaTh
COOTBETCTBYIOIIKE MOHITHS ISl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBIICHUM;

BBIOMpATh OCHOBAHMSI U KPUTEPUHU NSl KiIacCU(UKAIMKM BEIIECTB U XUMHUYECKHUX
peaKkuuii;

yCTaHaBJIMBaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3U MEXKIY U3Y4a€MbIMH SIBICHUSMY;

CTPOUTH JIOTUYECKHE pacCyXAeHUs (MHAYKTUBHBIE, AECIYKTUBHBIEC, 10 aHAJIOIHH),
BBISIBJIATh  3aKOHOMEPHOCTM M NPOTHBOPEUYUST B  PACCMATPUBAEMBIX  SIBJICHUSX,
(bopMyIUpOBaTh BHIBOIBI U 3aKIIOUYCHHUS;

IPUMEHITh B IIPOLECCE IIO3HAHUS, MHCIIOJIb3YEMblE B XHMHHM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJENHU, NMPEOOPA30BBIBATE MOJEJIbHBIE IMPEACTABICHUS — XUMHUYECKHI 3HaK
(cuMBOJ) SneMeHTa, XUMUYecKkas (opmyra, ypaBHEHHE XHUMHYECKOHW pEakuuu — IpU
pelleHur y4eOHBIX I103HABATENbHBIX M MPAKTUYECKUX 3a]a4, NPUMEHATb Ha3BaHHbIC
MO/JIeJIbHbIE MPECTABICHNUS JJIsl BBIBJICHUS XapaKTEPHbIX MPU3HAKOB N3Y4a€MbIX BELIECTB
Y XMMHYECKUX PEAKIUH.

2) 0a30BEIE HCCIIENOBATENLCKUE NEHCTBUS:

BJIAZIETh OCHOBAMH METOJIOB HAYYHOI'O [TO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIUII;

(dbopMyIHpOBaTh LENM M 3aJa4d HCCIEOBAaHUS, HCIIONB30BaTh IOCTABICHHBIC WU
CaMOCTOSITENIbHO C(POPMYJIUPOBAHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl (DOPMHpPOBAHUSI THUIIOTE3bl 1O TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

BJIa/IETh HABBIKAMU CaMOCTOSITEIBHOIO IJIAHUPOBAHUS M MPOBEIACHUS YIEHUUECKUX
AKCIIEPUMEHTOB, COBEpIICHCTBOBAaTh yMEHHsS HaOm0JaTh 3a XOJOM  IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3yibTar, GopMylupoBaTh 000OIIEHUS U BBIBOJIBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH pE3yJIbTaTOB MCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN
OTU€T O IpojeNaHHON paldoTe;

MpUOOpPETaTh OMBIT YYEHUUYECKON HCCIIE0BATEIbCKON U MPOEKTHON JEeSTENbHOCTH,
HPOSIBJIATH CIIOCOOHOCTH U TOTOBHOCTh K CaMOCTOSTEIBHOMY IOUCKY METOJOB pPELICHHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHMS.

3) pabora ¢ uHbOpMaIuei:

OPUEHTHPOBATLCS B PA3IMYHBIX HCTOYHHMKAX HHGPOpMaluu (Hay4yHO-TOMYJspHAas
JUTEpaTypa XUMHUYECKOTO COJIEpXKaHMs, CIpaBOYHBbIE IMocoOus, pecypcsl MHTepHera),
AHATM3UPOBATh MH(OPMALUIO PA3TUYHBIX BHJIOB U (OPM MPEACTABICHUS, KPUTHUYECCKH

OLICHUBATH €€ JOCTOBCPHOCTH U HCIIPOTUBOPCUUBOCTD,



(GbopMyIHpOBAThH 3aMPOCHl U MPUMEHATH Pa3IUYHbIE METOABI IIPU MOMCKE U OTOOpE
uHpopManuu, HeoOXOIMMOM IS BHITIOJIHEHHS YUeOHBIX 3aJ1a4u ONpPeeIEHHOTO THIIA;

npuoOpeTaTh  ONBIT  MCIOJB30BaHUS  HMH(OPMAIMOHHO-KOMMYHUKATHBHbIX
TEXHOJIOTUI U PA3JIUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMpAaTh ONTUMAIBHYIO (GOpPMY TNpeACTaBICHUsS WHPOpPMALUU
(cxemsl, rpaduKu, TUarpaMMBbl, TaOJIUILIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAYYHBIN S3bIK B KadeCTBE CPEJCTBA MPH paboTe C XUMHUYECKOU
uHpopMaLuell: NPUMEHATh MeXINpeAMeTHble ((u3nyecKkre M MaTreMaTU4yecKHe) 3HaKu U
CHUMBOJIBI, (pOpMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

MCIOJIB30BATh M MIPE0OpPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OgnazieHre yHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JICHCTBUSMU:

3aJjaBaTh BOIIPOCHl IO CYILECTBY OOCY)XJaeMOH TeMbl B XOJ€ JAuanora u/uiu
JUCKYCCHM, BBICKa3bIBaTh HJEH, (OPMYIHUPOBATh CBOU MPEJIOKEHUS OTHOCUTEIBHO
BBITTOJIHEHUS TTPEIOKEHHOW 3a]1auu;

BBICTYIIaTh C MpPE3CHTAllMe pe3ylIbTaTOB IIO3HABATEIBHON  JIESTEIHHOCTH,
MOJYYEHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHM IPU BBINOJHEHUU
XUMHUYECKOTO JIKCHEpUMEHTa, MpPaKTUYeCKOH paboThl IO HCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaTH3alli Y4eOHOrO MNpOeKTa W (OPMYJIMPOBATH BBIBOABI IIO
pe3yapTaTaM TPOBEAEHHBIX HCCIENIOBAaHMNA TYTEM COTJIACOBAaHMSA TO3HMIMKA B  XOJ€
o0CyXx/1eHusI 1 00OMeHa MHEHHSIMH.

OBnajzieHne YHUBEPCAIbHBIMU PETYISATUBHBIMU JI€HCTBUSAMU:

CaMOCTOSITENIPHO ~ IUIAHMPOBAaTh M OCYINECTBISTH  CBOIO  ITO3HABATENIEHYIO
JeATeIbHOCTD, ONMpPEAesss e€ LeNu U 337a4i, KOHTPOJIHPOBATh U 10 Mepe HEOOXOANMOCTH
KOPPEKTHPOBATh MpeAjaraeMblii ajaropuT™M JEWCTBUH TIpH BBINOJHEHUM Y4YEOHBIX H
UCCIIEIOBATEIbCKUX 3a/a4, BbIOMpaTh Haubojee >(PQPEeKTHBHBIN CHOCO0 UX pELIeHUs ¢
y4€TOM TOTYYEHHUSI HOBBIX 3HAHUW O BEIIECTBAX U XUMHUECKUX PEAKIINSX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH MIEATENIPHOCTH Ha OCHOBE CaMOaHalu3a H
CaMOOLICHKU.

IIpeamerHble:

[IpenmeTHbIE pe3yabTaThl OCBOSHHS IPOTPAMMBI CPEIHEr0 00IIero 00pa3oBaHus Mo
XUMHA Ha 0a30BOM ypOBHE OpPHEHTHPOBAaHBI Ha OO0ECIeYCHHE MPEUMYIIECTBEHHO
0011e00pa30BaTeIbHOM M OOIIEKYIbTYpHON MOATOTOBKH oOydaromuxcs. OHU BKITIOYAIOT
cneunduyeckue Ui yueOHOro mpeamera «XUMHUs» HaydHble 3HAHUS, YMEHUS U CIIOCOOBI
JEHCTBHUI 10 OCBOSHUIO, HHTEPHPETALMN U TPE0Opa30BaHUIO0 3HAHUMN, BUBI 1€ATEIbHOCTH

110 MOJIYYCHHIO HOBOI'O 3HAHUA W IIPUMCECHCHUTIO 3HAaHUH B PA3IMYHBIX y‘—Ie6HI)IX " pCaJIbHBIX

9



JKU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C XUMHEH. B mporpamme mo XMMHUM NpeIMETHbBIE
pE3yJIbTaThl IPEJICTABIECHBI 110 TOJaM U3yUYEHUS.

K koHiy oOy4yeHus mHpeaMeTHble pe3yibTaTbl OCBOEHMsI Kypca «OpraHumdeckas
XUMUS» OTPAXKAIOT:

c(OPMHPOBAHHOCTH TPEACTABICHUI O XMMHYECKOW COCTaBISIONICH €CTECTBEHHO-
HAYYHOH KapTHHBI MUpA, POJIM XMMHUHU B TIO3HAHUH SIBJICHUN NMPHPOJBI, B (HOPMUPOBAHUU
MBILIUICHHUS] U KYJIbTYpBl JTUYHOCTH, €€ ()YHKIIMOHATLHONW TPaMOTHOCTH, HEOOXOAUMOM IS
pelIeHHs MPaKTHYECKUX 3a]ad U SKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHON CpEnE;

BJIAJICHUE CUCTEMOM XUMUUYECKUX 3HAHUM, KOTOpask BKIKOYACT:

OCHOBOIIOJIArarolue MOHATHS (XMMUUYECKUN 3JIEMEHT, aTOM, IEKTpOHHast 000JI04Ka
aToMa, MOJIEKYJIa, BA@JIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, XUMHUYECKas  CBA3b,
CTPYKTypHas ¢opmyna (pa3BépHyTast U COKpalléHHast), MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN
00BEM, YTIEpOIHBIA CKeNeT, (PyHKIMOHANbHAs TpPYINa, paguKan, H30MEpHUs, H30MEpHI,
TOMOJIOTHYECKUIM  pPsii, TOMOJIOTH, YIVIEBOJOPOIbI, KHUCIOPOA M  a30TCOAEpIKaIIUe
COCIMHEHUS, MOHOMEp, IIOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COC/TMHCHMUS );

TEOpPUH W 3aKOHBI (Teopusi CTpoeHHsl opranmdeckux BemectB A.M. bytneposa,
3aKOH COXPaHEHMs MAacChl BELLIECTB);

3aKOHOMEPHOCTH, CHMBOJINUECKUH S3bIK XUMUH;

MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE IIOHUMAaHWS INPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKHMX SIBJIEHUH, (DAaKTOJIOTMUECKHE CBEIECHHS O CBOWCTBAX, COCTaBE,
MOJIyYeHUU U 0€30MacHOM HCIOJIb30BAaHUU BaXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
IIPAKTUYECKON AESITEIbHOCTU YEJI0BEKA;

C(OPMHPOBAHHOCTh ~YMEHHUH  BBIABIATH XapaKTepHbIE TMPU3HAKU  IOHSATHH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIOIb30BaTh COOTBETCTBYIOIINE OHATHS IIPU ONKUCAHUU
COCTaBa, CTPOEHUS U MIPEBPAILECHUIN OPTaHMYECKUX COCIUHEHUH;

c(OPMHPOBAHHOCTh YMEHUH HCHOJB30BaThb XMMHUYECKYI0 CHMBOJMKY IS
COCTaBJICHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOM) (opmyn
OpraHMYECKHUX BEIIECTB M YPaBHEHUHW XMMHMUYECKUX pEaKlui, H3rOTaBIMBATH MOJIEIH
MOJIEKYJI ~ OpPraHMYeCKMX  BELIeCTB JJI1  WUIIOCTpAMM  HMX  XUMHYECKOTOo U
IIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh ~ YMEHUH  yCTaHABIMBATh IMPUHAJUIEKHOCTh  HM3YYEHHBIX
OpraHMYECKHUX BEIIECTB M0 MX COCTaBy M CTPOCHHMIO K ONpeAeNEHHOMY Kiaccy/Tpye

coequHeHUN  (yIJIeBOJOPOJIbI, KHCIIOPOJ M a30TCOJEp’Kallhe  COEIUHEHUS,
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BBICOKOMOJIEKYJISIDHBIE ~ COEAMHEHHMs), JaBaTb UM Ha3BaHUsA II0 CHUCTEMATUYECKOU
HomeHkinarype (IUPAC), a Taxxke DNpUBOAUTH TPUBUAIbHBIE Ha3BaHUS OTAEIbHBIX
OpPraHMYECKUX BEUIECTB (3THJICH, IPOMMICH, alleTUIIEH, STHIICHTJIMKOb, TIULEPHH, (EHOI,
dopmanbaerus, aueTaabAeru]l, MypaBbHHAs KHCIOTA, YKCYCHas KHUCIIOTa, OJIEMHOBas
KHCJIOTa, CTEAPUHOBAS KUCIIOTA, TIII0K03a, (PYKTO3a, Kpaxmall, IeJUII0J103a, TIHIIKH);

c(OPMHPOBAHHOCTH YMEHHS ONPEACTATh BUABI XUMHUECKOW CBSI3U B OPraHMYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

C(OPMHUPOBAHHOCTE ~ YMEHHS  INPUMEHATh  IOJOXEHHS  TEOpPUU  CTPOCHUs
oprannyeckux Bemects A.M. BytiiepoBa a1 00BsICHEHUS! 3aBUCUMOCTH CBOICTB BEIIECTB
OT X COCTaBa M CTPOEHUS; 3aKOH COXPaHEHMsI MaCChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapakTepU30BaTh COCTaB, CTPOCHHUE, (U3UYECKUE U
XMMHUYECKHE CBOMCTBA THUIMYHBIX NPEACTABUTENCH pa3IMUYHBIX KIJIACCOB OPraHUMYECKUX
BEIIECTB (METaH, 3TaH, 3TUJICH, NPOIWIEH, aleTuieH, Oyraauen-1,3, metunoyraaues-1,3,
0O€H30J1, METaHOJ, 3TAHOJI, 3TUJICHIJIMKOJIb, TIMIEPUH, (EHOJI, alleTalbAeTu, MypaBbHHAS U
YKCyCHas KHCJIOTBI, TIJIIOKO3a, KpaxMmas, ILeJUI0jI03a, aMUHOYKCYCHas KHCJIOTa),
WITIOCTPUPOBATh I'€HETUYECKYIO CBSI3b MEXKAY HUMU YPaBHEHHUSMHU COOTBETCTBYIOLIMX
XMMHUYECKHX PEaKLUil ¢ UCIIOIb30BAHUEM CTPYKTYPHBIX (HOpMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO CHIPBS
(HedTb, MPUPOAHBIN a3, yroib), CHOCOOBI UX NEpepabOTKU U MPAKTUUECKOE NMPUMEHEHHE
IPOAYKTOB EpepadOTKH;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCICHUS IO XMMUYECKHM yYpaBHEHUSIM
(Macchl, 00bEMA, KOTMYECTBA UCXOJHOTO BEUIECTBA MM MPOJYKTa PEaKUu MO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NMPOJYKTOB PEaKun);

c(OPMHPOBAHHOCTh YMEHMH BIIQJIETh CHUCTEMON 3HaHUN 00 OCHOBHBIX MeETOJax
HAy4yHOTO TIO3HAHMs, MCIONb3YEMbIX B XMMHM NPU HM3YYEHHM BEIIECTB M XHMHYECKUX
SABJICHUN (HaOMIOZEHUE, W3MEpPEHHe, DOKCIEPUMEHT, MOJACIUPOBAHNE), HCIOIB30BaTh
CUCTEMHbIE XMMWYECKHWE 3HAHUS I TMPUHATHS PEHIeHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTH yMEHHUH CcOOMIOAAaTh TpaBWiIa TMOJIB30BAHUA XMMHUYECKOH
NOCyI0M U JIabopaTOpHBIM 00OpPYIOBaHUEM, a TAKXKeE MpaBHia OOpaIeHHs C BEIIECTBAMU B
COOTBETCTBUU C UHCTPYKIMSIMHU I10 BBIIOJIHEHUIO J1a00paTOPHBIX XMMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH TJIAHUPOBATH U BBIMOJIHATE XUMHUUECKUI IKCIIEPUMEHT
(IpeBpalleHus] OPraHUYeCKUX BELIECTB MPH HArpEeBaHUH, MOJIy4YEeHHE STHIIEHA U U3y4YEeHUE
€ro CBOMCTB, KaueCTBEHHBIE PEAKIMU OPraHUYECKUX BEIECTB, JI€HATypalus OeNKOB IpH

Harp€BaHnuv, LOBCTHBIC PCaKIUH 66J’IKOB) B COOTBCTCTBMM C IIpaBHJIaMU TCXHUKH
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0€30MacCHOCTH TpU OOpallleHMH C BEIIEeCTBAMH M J1a0OpaTOpHBIM O00OPYAOBaHHEM,
NPEICTaBIATh PE3YNbTAaThl XUMHYECKOTO HKCHEpUMEHTa B (opMe 3amucu ypaBHEHHH
COOTBETCTBYIOLUX PeaKkUUi 1 (OpMyIUpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

C(OPMHUPOBAHHOCTh ~ YMEHMM  KPUTHYECKHM  aHAJIM3UPOBATh  XUMHUYECKYIO
UHPOPMALIMIO, MOJyYaeMyl0 W3 Pa3HbIX MCTOYHHMKOB (CpPEICTBa MacCcOBOW HMH(MOpMAIHH,
WHTEepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHI COOJIOJATh MpaBUIIa SKOJIOTUYECKH I1e1ecO00pa3HOro
HOBEJCHUS B OBITY U TPYAOBOM JEATEIBHOCTH B ILIEISAX COXPAHEHHUS CBOErO 3JI0POBbs U
OKpYXKarollled IPUPOJHOM CpeAbl, OCO3HABaThb OIIACHOCTb BO3JEHCTBUS Ha JKUBBIE
OPraHu3Mbl ONPENEIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cmbica nokazarens [IJIK
(mpeaenbHO AOMYCTUMOM KOHUEHTPALUK), MOSACHATh Ha PUMEPAX CIOCOObl YMEHBIIEHUS U
IIPEIOTBPALICHNS UX BPEIHOTO BO3ICHCTBHS HA OPTaHU3M UYEJIOBEKA;

Ui 00ydarolMXcs C OrpaHUMYEHHBIMH BO3MOXHOCTSMM 370POBbS: YMEHHE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/aX NMO3HAHMS BEIIECTB M XUMHUYECKUX
SIBIICHHI;

IUI CJENbIX U CIa0OBUIAIIMX OOYyYaroIUMXCsA: YMEHHUE HCIOJIb30BaTh pesibeHO
TOYEUHYIO cucTeMy oO0o3HadueHuit JI. bpailist 1uid 3anucu XuMu4eckux Gopmyil.

K konmy oOyueHuss mnpeaMeTHble pe3ysbTaThl OCBOEHUs Kypca «OOmas u
HEOpraHUYecKas XUMHs OTPaXKaIoT:

Cc(OPMHPOBAHHOCTh TPEACTABIECHUI O XMMHUYECKOH COCTaBJISIOIIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MUpA, POJIM XMMUHU B MO3HAHUM SIBJICHUN NMPHUPOJBI, B (HOPMUPOBAHUU
MBILUIEHUSI U KYJIbTYPbl JTUYHOCTH, €€ (PYHKIHMOHAIBHON IpaMOTHOCTH, HEOOXOIUMON IS
pelIeHNs MPaKTUYECKUX 3a7ad U SKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0POBBIO U IPUPOJIHON CpENE;

BJIa/ICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpask BKIIOYACT:

OCHOBOIOJIararolue MOHATHA (XMMHUYECKUN HJIEMEHT, aToM, H30ToH, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIpHBIH O0BEM, BaJIEHTHOCTD,
3IIEKTPOOTPHIIATEILHOCTh, CTENICHh OKUCIIEHUS, XUMHUECKas CBsI3b (KOBaJICHTHAsl, HOHHAs,
METAJIIINYECKasl, BOJAOPOJHAs), KPUCTAUINYECKash PEIIETKA, TUIBI XMUMHUYECKUX pEeaKLui,
pacTBOp, DJIEKTPOJUTHI, HEITEKTPOJIUTHI, DIEKTPOIUTHUECKAs IHUCCOLMALINS, OKUCIUTEb,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOHN peaKkiuu, XUMUYECKOE PAaBHOBECHE);

TEOPUH M 3aKOHBI (TEOpHUS AIIEKTPOIUTUYECKON JMCCOLMAIMH, TMEPUOANYECKUN
3akoH J[.M. MeHaeneeBa, 3aKOH COXPaHEHUs MAacChl BEILECTB, 3aKOH COXPAHEHUS U
MPEBpaIeHHs] PHEPTUU TNPU XUMHUYECKUX PEaKLUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHIM

SA3BIK XUMHWHU, MUPOBO33PCHYCCKHUEC 3HAHUA, JIC)KAIIUE B OCHOBC ITOHMMAaHUA IPUYNHHOCTU U
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CUCTEMHOCTH XUMHYECKHX SIBJICHUH, (DAaKTOJIOTHMUECKHE CBEICHUS O CBOWCTBAX, COCTaBe,
MOJIY4YeHUH U O€30I1aCHOM HCIOJIb30BAaHUU BKHEUIITUX HEOPraHUYECKUX BEIIECTB B OBITY U
MIPAaKTUYECKON JEATEIbHOCTH YEJIOBEKA;

chOpPMUPOBAHHOCTh ~YMEHUW BBISBISATh XapaKTEepHbIE MPHU3HAKUA  MOHSITHIA,
yCTaHaBIMBATh WX B3aWMOCBSA3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MMOHATHS MPU ONMUCAHUU
HEOPTraHWYECKUX BEILECTB U UX MPEBPALLCHUN;

cOPMUPOBAHHOCTh ~YMEHHUW HCIOJIb30BaTh XUMHYECKYIO CHMBOJHKY  JUIS
coctaBieHUs (OPMyJl BEIIECTB UM YPAaBHEHUH XUMHUYECKHX pEaKUUid, CHCTEMaTHYECKYIO
Homenknarypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTICIHHBIX HEOPTAaHMYECKUX BEIECTB
(yrapHblii ra3, yriaeKHCIbIi ra3, aMMUaK, raicéHasi u3BeCTh, HeraméHas U3BeCTb, MUThEBas
coJia, IUPUT U JIPYTHUE);

c(OPMUPOBAHHOCTh YMEHHUI ONpENeNsiTh BaJ€HTHOCTh M CTENEHb OKHUCICHUS
XUMUYECKUX 3JIEMEHTOB B COCAUHEHUSAX pA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOH CBS3H
(koBajieHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOAHAs) B  COCIUWHEHUSX,  THUII
KPUCTAJUTMYECKON PEMIETKM KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJICKYJIsIpHas, HMOHHAs,
MeTaJlJIN4ecKasi), XapakTep Cpe/ibl B BOJHBIX PACTBOPaX HEOPraHUUYECKUX COCAMHEHUN;

c(OpPMUPOBAHHOCTh YMEHUU YCTAHABIWBATH MPUHAAICKHOCTh HEOPraHMUYECKUX
BEIIIECTB 110 UX COCTaBY K OMPEIEIEHHOMY KJIACCy/TPYIIe COSNUMHECHUH (TIPOCThIE BENIeCTBA
— METaJUIbl 1 HEMETAJUTbI, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE THAPOKCHUIBI, COJTH ),

chOpPMUPOBAHHOCTh YMEHHH pacKphplBaTb CMBICI TEPUOJAMYECKOTO  3aKOHA
J.W1. MenzneneeBa ¥ JAEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTENBHYIO U
IPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE AaTOMOB
XUMUYECKHUX 3n1eMeHTOB 1—4 nepuonos Ilepuoguueckoil cuCTEMbl XUMHUYECKHUX 3JIEMEHTOB
J.W. MenpneneeBa, UCHONB3ysSd TMOHATUS  «S-, P-, d-DIEKTPOHHBIE  OpOUTAINY,
«QHEPreTHYECKUEe YPOBHU», OOBACHITH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUUYECKHUX
AJIEMEHTOB M MX COEIMHEHMM IO IlepuojaM M rpymnmnaMm Ilepuonnyeckoir cUCTEMBI
xumuueckux anemenToB /.M. MeHneneena;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMUYECKUE
CBOICTBA HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE
TEHETUYECKON CBSI3M MEXKJy HEOPraHWYeCKHMMH BEIIECTBAMHU C ITOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEaKILIUi;

cOpPMUPOBAHHOCTh YMEHHSI KIACCH(PUIMPOBATh XHUMHUYECKHE pEaKUUu IO

pa3IUYHBIM IpU3HAKaM (YUCIY U COCTaBY PEarupyrolux BEIIEeCTB, TEIIOBOMY 3G deKTy
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pEaKIMK, U3MEHEHHUIO CTENeHEH OKUCIIEHUS 3JEMEHTOB, OOPAaTHMOCTH PEaKLUH, Y4acTHIO
KaTaauszaTopa);

C(OPMHUPOBAHHOCT YMEHHH COCTaBJIATh YPAaBHEHUs pPEaKUUil pa3iUyHbIX THIIOB,
IIOJIHBIE U COKpALIEHHbIE YpaBHEHUs peaklUil HOHHOro oOMEHa, y4WThbIBas YCJIOBUS, IPU
KOTOPBIX 3THU PEaKLUU YT JO KOHLA;

c(OPMHPOBAHHOCTH YMEHUI MPOBOAUTH PEAKIIUH, TTOITBEPKAAIOLINE KaYeCTBEHHBIN
COCTaB pa3JINYHBIX HEOPraHMUYECKHUX BEIIECTB, PACIIO3HABATH OIBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHU pacKpbIBaTh CYLIHOCTb OKHUCJIUTEIILHO-
BOCCTAHOBUTENIbHBIX pEaKLUUN IOCPEACTBOM COCTABIEHHUS 3JIEKTPOHHOIO OajaHca 3TUX
pEeaKuii;

C(OPMHUPOBAHHOCTE YMEHHMH OOBSCHATh 3aBHCUMOCTh CKOPOCTH XMMHUYECKOH
peakuMKU OT pa3IUYHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XMMUYECKOIO paBHOBECUS B
3aBUCHUMOCTH OT BHElIHero Bo3jaelcTBus (nmpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh XMMHUYECKHE TPOIIECCHI, JIeKAIIUE B
OCHOBE IPOMBIIUIEHHOIO IIOJIyYE€HHs CEpHOM  KHCIOTBI, aMMHakKa, a TaKxKe
c(OPMHUPOBAHHOCTh MpPEACTAaBICHUH 00 OOIIMX HAay4yHBIX NPUHLIMIIAX U HKOJOTMUYECKUX
npo0biieMax XUMUYECKOTO ITPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCIECHUS C HCIOIb30BAHUEM IMOHSITHS
«MaccoBasl J0JIs BELIECTBA B PAacTBOPE», OOBbEMHBIX OTHOIIEHUH Ta3oB MPU XUMHUYECKUX
peakIMax, Macchl BelIeCTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJHMUYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO U3 YYACTBYIOLIMX B pEaKLMU BEIIECTB, TEIUIOBOTO 3¢ dexTa
peakuyyd Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB, IMPEBPAIICHUS U COXPAHEHUS
DHEPIuy;

c(OPMHPOBAHHOCT yMEHHUH cOOMIOAAaTh TpaBWiIa MOJIb30BAHUA XMMHUYECKOH
NOCY/I0M U JIabopaTOpHBIM 00OpPYIOBaHUEM, a TaK)Ke MpaBUiIa OOPAIEHHUs C BEIleCTBAMU B
COOTBETCTBUU C MHCTPYKLMSIMHU I10 BBIITOJIHEHUIO J1a00paTOPHBIX XMMUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHI TIAHUPOBATH M BBIMOJIHATH XUMUYECKHH SKCIIEPUMEHT
(pa3nokeHue MEepoKCHJa BOJOpOJAa B MPUCYTCTBUHM KaTalU3aTOpa, ONpENEIeHUE Cpe.bl
pPacTBOPOB BELIECTB C IOMOIIbI0 YHHUBEPCAIBHOIO HHJMKATOPA, BIMSHHUE Pa3IMYHBIX
(GakTOpoB Ha CKOPOCTh XMMHMUYECKOH peaklUy, peakllMd MOHHOrOo oOMeHa, KaueCTBEHHBIE
peakuuu Ha cyiabdar-, KapOOHaT- M XJOPHJ-aHUOHBI, HA KaTHOH aMMOHHUS, peIlleHHUe
HKCIEPUMEHTANbHBIX 3a1a4 o TemaM «Mertamib»y u «HemeTamib») B COOTBETCTBUHU C
IpaBWJIaMHd TEXHUKHU O€30MAaCHOCTH MpH OOpalleHWH C BellecTBaMU M J1abOpaTOPHBIM

00opyIoBaHrEM, MPEACTABIATh PE3YJIBTAThl XUMHUYECKOTO IKCIIEpUMEHTa B (hOpME 3alucH
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YPaBHEHHI COOTBETCTBYIOIIMX pEaKUUd U (POpMyTUpoBaTh BBIBOABI Ha OCHOBE JTHUX
pe3yabTaToB;

COPMHUPOBAHHOCTh ~ YMEHMM  KPUTMYECKHM  aHAJIM3MPOBATH  XHUMHUYECKYIO
MH(POPMALIKIO, TOIY4YaeMyI0 U3 pa3HbIX UCTOYHHMKOB (CpeACTBAa MacCOBOW KOMMYHHKAIUH,
WHTEepHET U 1pyrux);

cpOpMUPOBAHHOCTh YMEHUN COOJIIOJATh MIPAaBUIIA SKOJOTMUYECKH LIEIecO00pa3sHOro
NOBEJCHUA B OBITY M TPYAOBOM NEATEIBHOCTH B IIENSX COXPAHEHUS CBOErO 370POBbS U
OKpYy’Karolled MpPUPOAHOM Cpelbl, OCO3HAaBaTh ONACHOCTb BO3AEHUCTBHMS Ha JKUBBIC
OpraHu3Mbl OINpPEENEHHBIX BELIECTB, NMOHMMas cMblca nokaszarens IIJIK, mosicusare Ha
npuMepax crnocoObl YMEHBIIEHUS W MPEeNOTBpAICHHS WX BPEIHOIO BO3JCHCTBHA Ha

OpraHu3M 4YCJIOBCKaA.
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3. COAEP KAHUE YUYEBHOM JUCIUAILINHBI

Opranuueckast XUMHS.

TeopeTnueckue 0OCHOBBI OPraHUYECKON XUMHH.

IIpenmer opraHudeckoil XuMuHU: €€ BO3HMKHOBEHHME, pPA3BUTHE U 3HAYCHHE B
IIOJIyUEHUU HOBBIX BELIECTB M MaTepUaoB. Teopus CTPOEHUs OpPraHUYECKUX COEIMHEHUI
A.M. bytnepoBa, €€ ocHOBHbIe mNONOXKEHUSA. CTpPyKTypHBIE (OPMYIBI OPraHMYECKUX
BeulecTB. ['omonorus, nsomepus. XuMUYECKass CBSI3b B OPraHMYECKUX COCAMHEHUAX —
OJIMHApHBIE M KPAaTHbIE CBA3H.

IIpencraBnenne o KiaccuukalMu OpraHMyeckux BemecTB. HomeHknaTypa
OpraHMYECKHUX COEAUHEHMH (CHUCTEeMAaTH4yecKas) M TPUBUAIbHBIE Ha3BaHUS BaXHEHIINX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKcllepUMEHTabHble  METOABl  M3Y4EHHUs BELIECTB M UX  IPEBpallCHUN:
O3HaKOMJIEHHE C o0pa3lamMu OpraHMYeCKMX BELIECTB M MaTepuajaMd Ha HMX OCHOBE,
MOJICJIMPOBAaHUE  MOJIEKY]l  OpPraHMYECKUX  BELIECTB, HAOJIOJEHUE U  OIUCaHUE
JIEMOHCTPALIMOHHBIX OIBITOB I10 MPEBPAIECHUI0 OPraHMYECKUX BELIECTB IPU HArpeBaHUU
(mnaBieHue, oOyriaMBaHUE U TOPEHHE).

YrieBogopobl.

AJIKaHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUN pAx. MeTaH U 3TaH — MpOoCTEeUIIne
MPEJICTAaBUTENIN AJIKAHOB: (U3MYECKHE M XMMHMYECKHE CBOMCTBA (peakUuu 3aMelleHUs U
TOpEHHs1), HaX0XKJICHUE B IPUPOE, MOTyYeHUE U IPUMEHEHNE.

AJKEeHBI: COCTaB M CTPOEHHE, TOMOJOIMYECKMM psan. OTWIEH W MPONUIEH —
poCTeiIlINe NPEeACTaBUTENN AJIKEHOB: (PU3MUECKHEe M XMMHUYECKHE CBOMCTBA (peaKiUH
TUIPUPOBAHUS, TAJIOTEHUPOBAHNUS, THAPATAIIMM, OKUCICHHS U TIOJUMEPU3ALINN), TOTy4YEeHUE
Y TIPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u  MetmnOyraaumeH-1,3: cTpoeHue, BakHeWIIHe
XUMHUUYECKHE CBOMCTBA (peakuys noaumepusanuu). [loaydeHrne CHHTETUYECKOTO KaydyKa U
PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHSI, TOMOJIOTHUECKUH psAl. ALETHIIEH —
NPOCTEUIINK TPEACTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (PU3MUYECKHMEe U XMMHUYECKHE
CBOICTBa (peakuu THIPUPOBAHMS, FAJIOT€HUPOBAHUS, THAPATAIIMH, TOPEHHUS ), TOJIyYeHUE U
IIPUMEHEHUE.

Apensbl. benzon: coctas, cTpoenue, puznyeckre 1 XUMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUSI W HUTPOBAHUS), IOJyYEHUE M IPUMEHEHHE. TOKCHMYHOCTH apeHOB.
['eHeTnyeckas CBSI3b MEXAY YIJIEBOJOPOIaMU, MPUHAIIEKAIMMHU K Pa3IMUHbIM KJIaccaM.

[Ipupoanbie UCTOYHUKHU YriIeBOAOPOJ0B. [IpupoaHbiii ra3 ¥ MONMyTHbIE HEPTSIHBIE
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ra3el. Hedptp u e€ mpoucxoxaenue. CriocoObl nepepaboTKu HePTHU: NEeperoHKa, KpPEeKUHT
(TepMUYECKHA, KaTamUTHUYECKHUil), mmponmu3. [IpomgykTel mnepepaboTku HePTH, HX
IPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yroip M HOpPOAYKTHl €ro
nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE ~ METOJbl  M3Y4YEHMsI BELIECTB U UX  IPEBPALICHUI:
O3HaKOMJICHHE ¢ oOpa3laMu IUIacTMacCc, KaydykKoB M pe3uHbl, Koyuiekiuu «Hedpts» un
«YT0Jb», MOJEIUPOBAHUE MOJIEKYJI YIIIEBOJOPOJIOB U raJOr€HONPOU3BOIHBIX, IPOBEICHUE
IPAaKTUYECKON paboThI: MOJIyYE€HUE ITHIICHA U U3yYEHHUE €ro CBOMCTB.

Pacuérnble 3anaun.

Bbruuciienust mo ypaBHEHMIO XMMHYECKOH peakuuu (Macchl, 00bEMa, KOJIWYECTBA
MCXOJJHOT'O BEILECTBA WMJIM IPOAYKTAa pEakLUU IO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB WIN IPOJYKTOB PEAKLIUN).

Kucnoponcoaepxaiue OpraHi4ecKue COeIUHEHMS.

[IpenenpHbIe OTHOATOMHBIE CHUPTHL. METaHON M 3TAHOJI: CTpOeHHE, (PU3NIECKHE U
XUMHYECKHE CBOWCTBAa (peakuMM C AaKTUBHBIMH MeETajllaMH, TIaJOr€HOBOJOPOJIaMH,
ropeHue), npuMeHeHue. BopopoaHble cBsI3M MeXAy MOJEKyJaMH crnupToB. JleiicTBue
METaHOJIa U 9TaHOJIa Ha OpraHU3M 4€JI0BEKa.

MHoOroaroMHble CHOUPTHL. DTUJICHIVIUKOIb U TJIULEPUH: CTPOCHUE, (PU3UYECKHE U
XUMHYECKHE CBOMCTBa (B3aMMOJCICTBHE CO IIEIOYHBIMU METaJlJlaMH, KaueCTBEHHas
peakuus Ha MHOIOAaTOMHbIE cnupThl). JlelicTBue Ha opraHu3M denoBeka. IIpumeneHune
[JIALIEPUHA U STHJICHTJINKOJIS.

@®eHoI: CTpOeHUE MOJIEKYJIbl, PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTH
¢denona. Ilpumenenue genona.

Anpnernasl. opMmanbaerui, aneraibIeru: CTpoeHue, Gu3nyeckue u XUMHU4YecKrue
CBOMCTBA (PEaKIMK OKHMCICHUS U BOCCTAHOBIIEHUs, KAUECTBEHHbIE PEaKIUH), MOIy4YeHUE U
IPUMEHEHUE.

OAHOOCHOBHBIE TpefeNibHble KapOOHOBbIE KHUCIOTH. MypaBbHHAasT M YKCyCHast
KHCJIOTBI: CTpOeHME, (pu3nyeckre U XMMUYECKHUe CBOMCcTBa (CBOicTBa, oOmMe Ul Kiacca
KHCIJIOT, peakuus dTepuuKaIym), NojaydeHne u npumenenne. CTeapuHoBas U OJIEMHOBas
KHUCJIOTHI KaK TMPEJCTaBUTENU BBICIINX KapOOHOBBIX KHUCIOT. Mpla KakK COJM BBICIIUX
KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICHCTBHE.

CrnoxHble 3(QUpbl KaK MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. [MIpONH3 CIOXHBIX
a¢upos. Kupsl. ['maponus xupos. [Ipumenenune xupoB. bruonoruueckas posb KUPOB.

VYrneBoabl: cocTaB, Kilaccuukanus yriaeBoaoB (MOHO-, M- W TMOJHCAaXapHbl).

['moko3a — mpocTeimuii MoHOcaxapHa: OCOOEHHOCTH CTPOECHUSI MOJIEKYJIbI, (U3HUECKUE U
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XUMUYECKHE CBOMCTBA (B3auMozeiicTBue ¢ rupokcuom menu(Il), okucnenrne aMMuayHbIM
pactBopoMm okcuna cepebpa(l), BoccTaHoBieHue, OpOKEHHE TJIIOKO3bI), HAXOXJICHHE B
npupoje, NpUMeHeHue, Ouonoruueckass ponb. DotocuuTe3. Dpykroza Kak H30MeEp
TJTFOKO3BI.

Kpaxman u wnemmono3a Kak npupoiHble noiumepbl. CTpoeHue Kpaxmana u
LeJUT0a036l. PU3NUECKHE U XMMHUYECKHE CBOWCTBAa Kpaxmaja (THApOJIU3, KauyeCTBEHHAs
peaKIus C HOJIOM).

DKcrepuMeHTalIbHbIE METO/Ibl U3YUEHHUs BEIIECTB M UX MPEBPALICHUI: TPOBEICHHE,
HaOJII0/IEHUE U OMHMCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: FOPEHHE CIUPTOB, KAU€CTBEHHBIC
peaklMy OJIHOATOMHBIX CHUPTOB (OKHCIIEeHHE 3TaHoda okcuaoM meau(ll)), MmHOroaTOMHBIX
cnupToB (B3aumozelcTeue riuuepuHa ¢ rujgpokcuom menu(ll)), anpaernnos (okuciaeHue
aMMHadHbIM pacTBopoM okcuaa cepedpa(l) m ruapoxcumom menu(Il), B3ammoneiicTBue
Kpaxmalia ¢ MOJIOM), MPOBEACHHUE MPAaKTHUECKON paboThl: CBOICTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuérnsble 3anaun.

Brruncnenus mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOIHUYECTBa
MCXOJHOTO BEIEeCTBA WJIM MPOAYKTa PEaklUU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UM IPOAYKTOB PEAKIIUH).

A3oTcoiepkalye opraHn4eckie CoeIMHEHUsI.

AMUHOKHUCIOTBI Kak aM(oTepHble OpraHuyeckue coenuHeHus. Duszndeckue u
XUMHUYECKHE CBOMCTBA aMHHOKUCIOT (Ha MpUMepe TIUIMHA). buomornyeckoe 3HaueHUE
aMUHOKHCIOT. [lenTuapl.

benku xak mpupoHbIe BEICOKOMOJIEKYISIpHBIE coenuHeHus. [lepBuunas, BTopuyHas
U TpeTUYHas CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OENKOB: THAPONIN3, JACHATYpaIus,
KaueCTBEHHBIE PEaKIINH Ha OENKHU.

DKCNEepUMEHTAIBHBIE METO/Ib M3YUEHHUSI BEIIECTB U MX MPEBPAILICHUI: HAOII0eHUE
Y OMMCAHHE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalKs OEJIKOB IIPU HarpeBaHUU, IIBETHHIC
peaxiuu OEIKOoB.

BricokoMonekysipHbIE COETMHEHMUS.

OCHOBHBIE TIOHATHSI XUMHU BBICOKOMOJIEKYJSIPHBIX COCIUHEHUH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AINH, CPEAHsST MOJEKYyJsIpHas Macca.
OCHOBHbBIE METOJbl CHHTE€3a BBICOKOMOJEKYJISIPHBIX COEAMHEHUN — TMOJIUMEPHU3aLUs M
MOJIMKOHACHCAITHSL.

OKCIEPUMEHTAIBHBIE  METOABl M3yYEHUS BEMIECTB M WX MPEBpalICHUI:

O3HAaKOMJICHHEC C O6p33HaMI/I IMPHUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4YKOB.
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MexnpeaMeTHbIe CBS3U.

Peanmusanuss MeEXNpeOIMETHBIX CBA3€H IPU  U3YYEHHM OpPraHUYECKOM XUMHH
OCYIIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHH, TaKk U
MOHATUH, SBJISIFOIIUXCS CUCTEMHBIMHU JUISl OTAEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA.

OOu1re ecTeCTBEHHO-HAyYHbIC MMOHATHA: SIBICHUE, HAYYHBIH (paKT, THIIOTE3a, 3aKOH,
TEOpHsl, aHAJM3, CHHTE3, KiIacCU(UKAIMs, MEPUOJUYHOCTb, HaOIIONEHUE, W3MEpEeHue,
3KCHEPUMEHT, MOJECITUPOBAHUE.

duzuka: MaTepus, 3HEpPrusi, macca, aroM, 3JIEKTPOH, MOJIEKYJa, SHEPreTHYEeCKUI
YPOBEHb, BEIIECTBO, T€NO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3NUECKUE BEIUIMHBI
Y €UHUIBI KX U3MEPEHHUS.

buonorus: kierka, opranusm, 6uocdepa, 0OMEH BellecTB B Opranusme, HOTOCUHTE3,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (OENIKU, YIIeBOIbI, KHUPHI, PepMEHTHI).

l'eorpa¢us: MuHepanel, TOpHbIE MOPOJbI, IOJE3HbIE HCKONAEMblE, TOIUIUBO,
pecypcesl.

TexHonorusa: NUIIEBbIE MNPOAYKThl, OCHOBBI PALMOHAIBHOIO IHTAHUS, MOIOIIUE
CpENCTBa, JIEKAPCTBEHHbIE U KOCMETUUYECKHUE MPENapaThl, MAaTEpUaibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKHUX BOJIOKOH.

OO6m1ast 1 HEOpraHUYeCcKask XUMHUSI.

Teopernyeckre OCHOBBI XUMHH.

XuMudeckuil snemMeHT. AToMm. Sapo atoma, H30TOMBL. DJIEKTPOHHAs O00OJOYKa.
DHepPreTUYecKue ypOBHU, TONYPOBHH. ATOMHBIE opOuTanu, s-, p-, d- DIEMEHTHI.
OcoOeHHOCTH pacIpeneeHus] IEKTPOHOB MO OpOMTAIsIM B aroMax 3JIEMEHTOB MEPBBIX
YeTHIPEX MEePUOIOB. DNEKTPOHHASI KOHPUTYpaIUs aTOMOB.

[lepuonnueckuit 3akoH u Ilepumoanueckas cucTeMa XHUMHYECKHUX DSIEMEHTOB
I.UW. MenneneeBa. CBsi3b MNEPUOAUYECKOTO 3akoHa U lleprognyeckoi  CHUCTEMBI
xuMmudeckux 3nemeHtoB .M. MeHneneeBa ¢ COBPEMEHHOW TE€OpUEH CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XHMHUYECKHUX DJJIEMEHTOB W 00pa3yeMbIX HWMHU
MPOCTHIX M CIIOKHBIX BEILIECTB 110 TPYIIaM U NepruoAaM. 3Ha4YeHUEe MePHUOIUUECKOro 3aKOHa
B Pa3BUTHU HAyKH.

Crpoenue BemiecTBa. XUMHUYECKasi CBA3b. BUIbI XUMHUUYECKOW CBS3U (KOBAJICHTHAS
HEMoJIsIpHasT ¥ TOJNSpHAas, WOHHAs, MeTauinueckas). MexaHu3mbl 00OpazoBaHUs
KOBQJICHTHOH XHWMHYECKOM CBs3M (OOMEHHBIH M JOHOPHO-aKIeNnTopHBINH). Bomopoanas
CBs3b. BanleHTHOCTh. DneKTpooTpunaTebHOCTh. CTeneHb OKUCieHUs. VOHBI: KaTHOHBI U

AHHUOHBI.
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BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH ITOCTOSIHCTBA
COCTaBa BELIECTBA. THUIIbl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
TUIA KPUCTAINYECKON PEIIETKH.

[lonsiTre o agucnepcHsIx cucreMax. MICTUHHBIE U KOJTOMAHBIE pacTBOpbL. MaccoBas
JI0JIsL BEILIECTBA B PACTBOPE.

Knaccudukanuss Heopranuyeckux coeauHeHHH. HoMeHknatypa HeEOpraHMYecKuX
BellecTB. ['eHeTnueckasi CBA3b HEOPraHMUECKUX BEILIECTB, NPUHAJIEKAIINX K Pa3IMYHbIM
KJIacCaM.

Xumunyeckas peakuusa. Knaccudukaiuss XuMUUYECKUX peaklnii B HEOPraHUYeCKOW U
OpraHMYECKON XUMHUHM. 3aKOH COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHUS W
IPEBPALLEHMS] SHEPTUU IPU XUMHUECKUX PEaKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT paznuuHbiX (akTopoB. OOpaTtumbie
peakunu. XuMuyeckoe paBHOBecue. PaKkTOphl, BIMSIONIME HA COCTOSHUE XHMHUYECKOTO
paBHoBecus. [Ipuanun Jle [larense.

Onektponutrueckas aucconuanus. CuibHbIE W cladbie AMeKTpodauThl. Cpena
BOJ/IHBIX PACTBOPOB BEILIECTB: KHCTasi, HEUTpabHas, 1menoyHas. Peakiuy noHHoro oomMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCllepUMEHTAJIbHbIE ~ METOJIbl  W3Y4YEHMsI BELIECTB U UX  IPEBPALICHUI:
nemMoHcTpauust — Tabmuy — «llepuoamueckas — cucreMa  XMMHYECKHUX — AJIEMEHTOB
J.W. MenzaeneeBa», HW3y4eHHE MOJAENEH KPUCTAIUIMUECKUX PEMIETOK, HaONI0JeHue U
ONKCaHHE JIEMOHCTPALMOHHBIX U Ja0OpaTOPHBIX ONBITOB (Pa3jIOKEHHE MEepPOKCHAA
BOJIOpPOJia B NPHUCYTCTBHM KaTajau3aTopa, ONpPEIECICHHE CpeIbl PacTBOPOB BEIIECTB C
MOMOUIbI0 YHUBEPCAIBHOTO HMHJAMWKATOPA, peaklUWd HOHHOrO OOMeHa), MpOoBeIeHUE
MpakTH4eckod paboTel «BrnusHHe pa3nuuHbIX (AaKTOPOB HA CKOPOCTh XHMHYECKOM
peaKLmm».

Pacuérnsbie 3anaun.

Pacu€rbl o ypaBHEHMSM XMMHUYECKHUX pEaKIUil, B TOM YHCJIE TEPMOXUMHUYECKUE
pacuéThl, pacYETHI C UCTIOIB30BAHUEM IOHATHUS «MACCOBAsl 1011 BEILIECTBAY.

Pa3nen 2. Heopranndeckast XuMus.

Hemeramnsl. [lonoxxenne HemertaimioB B llepuognueckodl cucreMe XHMHYECKHX
anemedToB J[.M. MenneneeBa m 0COOEHHOCTH CTpoeHUsT aToMOB. Du3nyeckue CBOWCTBA
HEMETAJJIOB. AJIOTPONUS HEMETaUIoB (Ha MpHuMepe KHciaopoaa, cepbl, (ocdopa u
yraepoja).

XUMHYECKHE CBOMCTBA BAXKHEUIIINX HEMETAUIOB (TAJIOTE€HOB, CEPHI, a30Ta, ¢hocdopa,

yriaepoja M KPEMHHMs])) U HUX COEOUHEHHH (OKCHIOB, KHCIOPOACOAEpkAIIUX KHUCIOT,
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BOJIOPOJHBIX COEAUHEHUN).

IIpuMeHeHrne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Mertamubl.  Ilonoxkenne wmeramioB B Ilepuoanyueckodt cucTeMe XHUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOCHHS JJICKTPOHHBIX 00OJOUYEK aTOMOB
metayiioB.  OOmme  Qusuueckue  cBoiictBa  MeTauioB.  CmlaBel  METaJUIOB.
DNEKTPOXUMHUUECKUH Psijl HAIIPSHKEHUH METaJlJIOB.

XUMHYECKHUE CBOMCTBA BAXKHEUIIUX METAUIOB (HATpUM, KaJIUW, KaJlbLUWA, MarHuw,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUM.

O6mwme crmocoOb! moTydeHus: MeTauioB. [I[puMeHeHne MeTauioB B OBITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METO/bl M3YYEHHS! BEHIECTB M UX MPEBPALCHUN: HU3ydCHUE
KOJUTeKInA «MeTallIbl M CIUIABB», 00pa3lloB HEMETAIOB, PEIICHUE IKCIIEPHUMEHTAIBHBIX
3a/a4, HaONIOJCHUE W OIKMCAHHWE JICMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OIBITOB
(B3aMMOJIeHiCTBHE THIPOKCHUIA ATFOMUHHUS C paCTBOPaMH KHUCIIOT U IIEN04YeH, KaueCTBCHHbBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

Pacuérnnie 3a1aun.

Pacuérer macchl BelecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEILIECTBA,
Macce WM 00bEMY OHOTO U3 YYaCTBYIOIIUX B PEAaKIIMH BEIIECTB, pacy€Thl Macchl (00BbEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMUA U )KU3Hb. MEXIpPEeIMETHBIE CBSI3H.

Ponp xumum B oOecneyeHUH HKOJIOTUYECKOM, HHEPreTHUYECKOM U MHIIEeBOMH
0€30MacHOCTH, Pa3BUTHUH MEIUIMHBL. [IOHATHE 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHYECKUX PEaKIUM.

[IpencraBnenuss o0 oOONMMX HAYYHBIX MPUHIMIIAX MTPOMBIIUICHHOTO TMOJIYYSHUS
BaKHEHIIINX BEISCTB.

UYenoBek B MHpE BELIECTB U MAaTEPUAJIOB: BAXKHEWININE CTPOUTENbHBIE MaTepUaIbI,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPaCKU, CTEKJIO, KepaMUKa, MaTEpPHAIIbI JJIsl DJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAIbHBIC YI0OPEHHUS.

XumMusi W 300pOBbE 4YEJIOBEKA: IMpaBWjia HCHOJb30BaHUS  JIEKAPCTBEHHBIX
mpernapaToB, MpaBuiia OE30MAaCHOTO HCIIONBb30BAHUS IPEMapaToB OBITOBOM XUMHH B

OBCEIHEBHON KU3HMU.
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4. TEMATUYECKOE INTAHUPOBAHHME YUYEBHOM JUCIUILINHBI
ITo npodeccuu 43.01.09 IloBap, koHaUTEP

Bun yueGHO# paboThI Oovem
uacoe
MaxkcumanbHas yyeOHass Harpy3Ka (ykaszwvigaemcsa moawvko oaa @IocC CIIO 3+) | 186
Oo0s3aTesbHAsI AyINTOPHAsA y4eOHAasi HATPY3Ka 171
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHHE (JICKIIUU, YPOKH) 109
MPAKTUYECKUE 3AHATHUSA 60
KOHTPOJIbHBIE pabOTHI 1
MIPOMEKYTOYHAs arTecTanus B hopme ougghepenyuposannoco 3auema (1 2(1
cemecmp), dIK3amMeHa 6 8ude mecmuposanus (2 cemecmp) cemecmp)
U3 HUX YacOB Ha MPOo(ecCHOHATFHO OPUEHTUPOBAHHOE CO/IepKaHNE yueOHOU 30
JICITUTUIAHBI
CamocTosTenpHas pabota 00y4aroerocs 0
HUroro yacos 186
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5. YCJOBHUSA PEAJIU3AIIMNA YUYEBHOM TUCULIUILINHBI.

5.1. MarepuajbHO-TeXHHYeCKOe 00ecneuyeHre peajn3anum MporpaMmmbl
Peanuzanus yueOHON AMCHMIUIMHBI TpeOyeT Haauuusl yueOHOro KabmHera XUMHH;
nabopaTopuit Xumuu.
O06opynoBaHue yueOHOro KabuHeTa:

1. 25 mocamoYHBIX MECT;
pabodee MeCTo Mperno aBaTes;

KOMIUIEKT Y4eOHO — HarJIsAHbIX TocoOuit o npenmety «buonorusy;

Sl

mkad 171 XpaHeHus y9eOHO-HarJISAHBIX TTOCOOUH, MpUOOPOB.

TexHu4eckue cpecTBa O0yUCHUS:
1. MHOTO(QYHKIIMOHAIBHBIH KOMILIEKC IPETIOIaBaTels;
2. meYaTHbIC M SKPAaHHO-3BYKOBBIE CPEJCTBA O0OyUCHHUSI.
O6opynoBanue 1a00paTopuu U pabOUUX MECT JIA0OPATOPHH:
1. HarypaibHble OOBEKTBI, MOJENU, NPHUOOPHI W HAOOPBI Ui TOCTAHOBKU
JIEMOHCTPAIIMOHHOTO M YYCHHUYECKOTO IKCIICPUMEHTA;
2. pEaKTHUBBI;

3. BcIomorareibHOe 000pYyJOBaHUE U UHCTPYKIUH.

S5.2. HudopmauuoHHOe obecnieyeHne peaaTu3auuy NporpaMmbl

OcHOBHbIE NeYaTHbIE U3TAHUS:

1. Tabpuensa O.C., CnamkoB C.A., OctpoymoB W.I', Xumus 10 «iacc,
[Ipocsemenue, 2020;

2. Tabpuensu O.C., CnankoB C.A., OctpoymoB W.I., Xumms 11 xnacc,
[Tpoceemnienue, 2020.

DJIeKTPOHHBIEe 00pa30BaTe/IbHbIE PeCypChl:

www.pvg.mk.ru (onumnuana «Ilokopu BopoObeBbI ropbi»).

www.hemi.wallst.ru (O6pa3oBaTenbHBINA CAUT TSI IIKOJIBHUKOB «XUMHS).

www.alhimikov.net (O6pa3oBaTeNbHBIN CAUT JUTSI IIKOJIBHUKOB).

www.chem.msu.su (DnekTpoHHas OMOIMOTEeKa MO0 XUMUH ).

www.enauki.ru (I/IHTepHCT-I/ISI[aHI/IC JJIsA y‘-IHTCJ'ICﬁ «EcTecTBeHHEIE HaYKI/I))).

www. 1september.ru (MeToauueckas razera «llepBoe CeHTAOPA»).

www.hvsh.ru (xypHan «XuMHs B IIKOJIE»).
www.hij.ru (KypHanm «XuMUS U KU3HBY).

www.chemistry-chemists.com (351€KTpOHHBIH KypHan « XUMUKU U XUMUA»).
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Y4yeOHO-TeMaTH4YeCKOe IVIAHNPOBaHUe M CHMIIMHBI « XuMusD» 10 npopeccun 43.01.09 «IloBap, konauTep»:

HaumenoBanue | Cogep:xanue y4eOHOIro Marepualia, JadopaTropHble PpadoTbl M NpPaKTH4YecKHe 3aHATHS, | O0beM
pa3iesioB WM | CAMOCTOSITe/IbHAsE padora oOyuyawmmxcsi (CTYAeHTOB), KypcoBasi padora (IpoOeKT) (eciu | 4acoB
TeM npedycmompenvt)Makc.yue6. naepyskal86, oosizam 171 (nexyuu 111, npakm 60)
I cemecTp (Makc. Yue0. Harpy3ska 53, 06s13aT. 50 (iekumnu 30, npakr 20), koHc 3) 53
Beeoenue 2
Tema 1.1. 1. HayuHble METOAbI ITO3HAHMS BEIECTB U XMMHUUYECKHMX sIBJICHUH. Poip dKCnepumeHTa U TEOpUU B 2
XUMUH.
Pa3zoen 1. Opzanuueckas xumus. 38
Tema 1.2. 2. IIpenmer oprannyeckoil xumun. Teopusi CTpOeHUsI opraHu4eckux coequHeHnit A. M. bytneposa. 2
Knaccudukanus opraHuuecKux coeMHEHNUH.
3. IIpakTtnueckas padora Ne 1 «OOHapys:keHHMe yrjepoaa #W BOIOPOJAa B OPraHH4YeCKOM 2
COCJUHEHHN.
4. lMpakTuyeckasi padora Ne 2 «OoHapy:xeHue rajoreHoB (nmpoda beitabureiina)». 2
Tema 1.3. 5. Turbl XUMMYECKHUX CBSI3€H B OPraHMUYECKUX COECMHEHUSAX U CIIOco0bI UX pa3pbiBa. Kinaccuduxanus 2
peaKkuuii B OpraHu4e€CKON XUMUH.
Tema 1.4. 6. 'omonornueckuii ps aKkaHOB. XUMUYECKHE CBOWCTBA AJIKAHOB. 2
Tema 1.5. 7. [lpumeHeHne u crocoObl OJIyYeHHS aJIKaHOB. [[MKmoaKaHsbI. 2
8. IIpakTnueckas paGora Ne 3 «IlonyyeHue MeTaHa W H3y4YeHHe €ro CBOMCTB: IOpeHHS, 2

OTHOLICHHS K OPOMHOM BO/Jie M PACTBOPY NEPMAHIAHATA KAJIHUS».
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Tema 1.6. 9. T'omonoruueckuii psii aJkeHOB. XHMMHUYECKHE CBOWCTBA ajlkeHOB. [IpumeHeHHe U crocoObl 2
MOJIYYSHUS AIKEHOB. AJIKaIUEHBI.

Tema 1.7. 10. OcHOBHBIE TIOHSATHS XWMHUHU BBICOKOMOJICKYJSIDHBIX COCIMHEHHMH (HA NpUMepe IPOJAYKTOB 2
MOJIMMEPU3ALMH AJIKEHOB, aJIKAaJUEHOB U UX aJIOr€HIIPOU3BOIHBIX ).

Tema 1.8. 11. 'omonoruueckuii psa ankuHOB. XMMHUECKHUE CBOMCTBA U IPUMEHEHUE aJIKUHOB. 2

Tema 1.9. 12. ITony4yeHue aJKuHOB. 2

Tema 1.10 13. 'omonoruyeckuii psa apeHoB. XMMHUUYECKHE CBOMCTBA apeHOB. [I[puMeHeHne U nonyyeHue apeHoB 2

Tema 1.11. 14. Hedts. [IpupoaHbiii v MOMYTHBIN HE(QTIHON Ta3bl. 2
15. Hedto. [Ipupoanslit 1 monyTHbIN HeTIHOI ra3bl. 2

Tema 1.12. 16. KameHnHbIl yrois. 2

Tema 1.13. 17. Cnuptel. MHOTrOaTOMHBIE criupThl. DeHouI. 2
18.IIpakTnyeckast padora Ne 4 «[losrydyeHnue 3TH/IeHA JeruapaTranyueii I THIOBOIO CIIMPTAay. 2
19.1IpakTnyeckas padora Ne 5 «B3aumoneiicrBue 3THJIeHA ¢ OPOMHOIl BOI0OH, PacTBOPOM 2
NepMaHraHaTa KaJus».
20.IIpaktuyeckass padora Ne 6 «CpaBHeHHe NJIAMEHH 3THJIEHA C IJIAMEHEM IpelebHbIX 2
YIJ1€BOAOPOAOB (MeTaHa, NPONaH-0yTAHOBOW CMECH)».
21.IIpakTHyeckas pabdora Ne 7 «A3yyeHue pacTBOPUMOCTH CIIMPTOB B BO/E). 2
22.IlpakTtuyeckass padora Ne 8: «OkmucjeHHe CHUPTOB PAa3JIUYHOIO CTPOEHHUSI XPOMOBOM 2
cmechio». [IpakTnyeckas paéora Ne 9: «IlosyueHue TUITUIOBOTO IPupay.

Tema 1.14. 23. T'omosornuueckue psiabl ajibIETUAOB U KETOHOB. XMMHUYECKHUE CBOMCTBA albJErHI0B U KETOHOB. 2
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[TpuMeHeHue 1 nosrydyeHne KapOOHUIIBHBIX COCIMHEHU.

24. IIpaktuyeckasi padora Ne 10 «M3ydyeHme BOCCTAHOBHUTEJIBHBIX CBOWCTB AaJibJeru/i0B: 2
peakius «cepedpsiHOro 3epKaJjia», BoccTaHOBJeHHe rugpokcuaa mean (1D)»
HuddepenumpoBanHsblii 3a4eT 2
IT cemecTp (Makc.y4ed. Harpy3ka-133, o0si3ar. 121 (siekuuu 81, npakr. 40) 133
Tema 1.15. 26. 'oMoI0oTHYeCKU PsA PEIETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOWCTBA 2
KapOOHOBBIX KUCIOT. CriOCOOBI MOTy4YeHHs KapOOHOBBIX KUCIIOT.
27. Ilpaktuyeckas padora Ne 11 «PacTBopuMocTh pa3In4HbIX KAPOOHOBBIX KMCJIOT B BO/AE». 2
28. IIpakTuyeckas padora Ne 12 «B3aumopaeiicTBue YKCYCHOM KHCJI0THI ¢ METALJIAMEI». 2
Tema 1.16. 29. Cnoxwnsle 3¢upsl. Kupel. Conu KapOOHOBBIX KUCIIOT. 2
30. ITpakTnyeckasi padora Ne 13 «CpaBHeHHe CTeNIeHH HEHACHIIIEHHOCTH TBEPAOI0 M KHUIKOI0 2
JKHPOB». 2
31. [IpakTuyeckasi padora Ne 14 «OmbliIeHHE KUPaY. 2
32. IIpakrtuyeckast padora Ne 15 «lloyyeHne MbLIa M HM3yYeHHE ero CBONMCTB: 2
NeHo00pa30BaHus, pPeaKuuii MOHHOr0 00MeHa, T'MAPOJIM3a, BbIJCJICHHUSI CBOOOAHBIX KHUPHBIX
KHCJI0T».
Tema 1.17. 33. Ilonstue o6 yrneBogax. Monocaxapusl. ucaxapusel. [Tomucaxapub. 2
34. IIpakTuyeckas padora Ne 16 «Peakuus «cepedpsiHOro 3epKajiay rIIHKO3bD). 2
35. lIpakTtuyeckas padora Ne 17 «B3ammopgeiicTBue r0Ko3bl ¢ ruapoxkcuaoMm meau (II) mpm 2

Pa3IHYHBIX TeMIepaTypax».
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Tema 1.18 36. Knaccugukanus 1 n3oMepusi aMruHOB. XMMHUECKUE CBOIICTBa aMHHOB. [IpuMeHeHue U noay4eHne 2
aMUHOB. AMUHOKHUCIOTHL. benku.
Tema 1.19 37. A30oTcoaeprKallie reTePOIUKINYECKUE COSAMHEHHUS. 2
Tema 1.20. 38. Hyk1enHOBBIE KUCIIOTHI. 2
Tema 1.21. 39. ®epmentsl. Butamunsl. 'opmonsl. JlekapceTsa. 2
40. IIpakTnueckasi padora Ne 18 «O3nakomjieHue ¢ o0pa3suaMm cpeacTB ObITOBOH XMMHU U 2
JIEKApPCTBEHHBIX MPeNnapaToBy».
Pa3zoen 2. Obuwan u neopzanuueckas Xumus. 90
Tema 2.1. 41. Cocra BeniectBa. Mizmepenue BemiecTBa. ArperaTHbie COCTOSIHUS BelecTBa. CMecHu BEILECTB. 2
Tema 2.2. 42. Atom — cnoxkHas yactuna. CoctaB aTOMHOTO ipa. DJIEKTPOHHAasi 000JI04YKa aTOMOB. 2
Tema 2.3. 43. OTKpBITHE TIEPUOIUYECKOTO 3aKOHA. 2
Tema 2.4. 44. Ileprnoanuecknii 3aKOH U CTPOCHHE aTOMA. 2
Tema 2.5. 45. Ilonsarue o xumuueckou csizu. KoBasieHTHast XuMHUUuecKasi CBS3b. 2
Tewma 2.6. 46. NonHas xuMu4eckasi CBsi3b. MeTainyeckas XUMHUYECKast CBSI3b. 2
Tema 2.7. 47. BonopoaHasi XUMHUYECKas CBS3b. 2
Tema 2.8. 48. KommiekcoobpazoBaHue. 2
Tema 2.9. 49. Heoprannieckue noJIMMEPHI. 2
Tema 2.10. 50. Opranuueckue noJuMepHI. 2
S1.IIpakTuyeckas padora Ne 19 « CBoiicTBa miiacrMace» 2
52.1IpakTudeckas padora Ne 20 «CBoiicTBa BOJIOKOH 2
Tema 2.11. 53. IloHsTHE O AUCHEPCHBIX CHUCTEMaX. 3HAYEHHUE TUCIEPCHBIX CUCTEM B )KMBOW M HEKUBOM MPHUPOJE 2
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u Hp&KTH‘ICCKOﬁ JKHM3HH 4YCJIOBCKA.

Tema 2.12. 54. Knaccudukanys XuMUYECKUX PEAKIIUK B OPraHUYECKON U HEOPTraHUYECKON XMMUH. 2
55. llpakTuyeckas padora Ne 21 «Tunbl XuMUYECKUX peaKkuuin» 2
Tema 2.13. 56. BeposiTHOCTh IPOTEKAHUSI XMMUUECKUX PEAKLINM. 2
Tewma 2.14. 57. CKOpOCTh XMMHYECKUX PEAKIIHII. 2
Tema 2.15. 58. OOpaTUMOCTh XUMHUYECKUX PEAKITUH. 2
Tewma 2.16. 59. XuMuueckoe paBHOBECHE. 2
Tema 2.17. 60. [TonsiTue o pacTBOpax. 2
61. IIpaktuyeckass pabdora Ne 22 «llpuroroBieHune pacTBOpOB pa3jJMYHBIX BH/IOB 2
KOHLIEHTPaLNW».
Tema 2.18. 62. Teopus 2IEKTPOIUTUYECKON JUCCOIHAITIH. 2
Tema 2.19. 63. 'maponns kak 0OMeHHBIH Mpolecc. 2
64. Ilpaktuyeckas padora Ne 23 «'mapoans» 2
Tema 2.20 65. OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 2
Tema 2.21 66. Knaccuukanus OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH. 2
67.1IpakTuyeckast padora Ne 24 «BemecTrBa U UX CBOHCTBA» 2
Tema 2.22. 68. XMUYECKNE UCTOYHUKH TOKA. 2
Tema 2.23. 69. DIJIeKTpOJIN3 pacIuIaBOB U BOJIHBIX PACTBOPOB AIEKTPOJIUTOB. 2
Tema 2.24. 70. Knaccuukanus HEOpraHU4eCKHX BEIECTB. 2
71. Ilpaktudeckass padora Ne 25 «llosyyeHne TIHAPOKCHIOB AJIOMHHUSA U IHHKA; 2

Hccjief0BaHNe X CBOWCTBY.
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72. IlpakTnyeckas padora Ne 26 «IlonydyeHue M HccieJOBaHHe CBOICTB OKCH/IAOB Cepbl,

yriiepoaa, gpocgopar.

Tema 2.25. 73. Metaibl. Koppo3us MeTajuioB. 2
74. IlpaxkTuyeckas padora Ne 27 «CBoiicTBa MeTaLII0B» 2
Tewma 2.26. 75. O0611He crmocoObI MOTydeHUsT MeTAIIOB. HeMeTaisl. 2
Tema 2.27. 76. BonopoaHble coeMHEHUST HeMeTauioB. OKCUABI U aHTHAPHUIIBI KapOOHOBBIX KHUCIOT. KHCIOTHI 2
OopraHuyeckre u Heopranudeckue. OCHOBaHUS OPTaHUYECKUE H HEOPTraHUYECKHUE.
77.1IpakTtudeckasi padora Ne 28 «IlosyyeHue XJOPOBOAOPOAA U COJSAHOW KHMCJIOTBI, HX 2
CBOMCTBa»
Tema 2.28. 78. AMmdoTepHble OpraHuuecKkue U Heopranuueckue coenunenus. Comu. I'eHeTnyeckas CBA3b MEXKIY 2
KJIaCCaMM OpPraHMYeCKHX U HEOPraHWYECKUX COEITMHEHUI.
Tema 2.29. 79. s-OneMeHThI 2
Tema 2.30. 80. p-DyeMeHTHI 2
Tema 2.31. 81. d-DnemenThI 2
Tema 2.32. 82. Xumus 1 Mponu3BOACTBO. XUMHS B CEIIBCKOM XO35ICTBE. 2
83.IIpakTuyeckas padora Ne 29 «O3HaKOMJIeHHE ¢ KOJUIEKIUEl y100peHuii U MeCTHIHA0BY. 2
Tema 2.33. 84. Xumus u dKoJIorus. XUMHUS U TIOBCETHEBHAS KU3Hb YeJIOBEKA. 2
85. IIpaktuueckas padora Ne 30 «OOoOmawIMe JIKCIEPUMEHTAJIbHbIE 3a4a4M 10 2
HEOPraHU4eCKOM M OPraHu4ecKoi XuMHH.
Kontponbhas pabora 1
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6. JJUCT U3MEHEHMM Y TONOJTHEHUI

JlomosiHeHNs1 M U3MeHEHHsI K padoyeil mporpaMme JUCUUILJIMHBI HA Y4eOHbIH roj

JlononHeHus U U3MEHEHUs K paboyeil mporpaMme Ha y4eOHBIH TO 1Mo

JUCLIUILINHE

B pabouyto nmporpaMmy BHECEHBI CIICTYIOIINE U3MEHCHUS:

JlononHenus U u3MeHeHus B paboueii mporpamme obcyxaeHsl Ha 3acenannn [IMK

« » 20 r. (mpotoxos Ne ).

[Tpencenarens [IMK / /
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