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YMK:
Ha3Banue yueOHUKaA ABTOPBI H3nareabcTBO
Xumuda. Opranmdeckas xumusa. 10 xnace: | I.E. Pymsutuc, @.I'. ®enpaman [Ipoceemenue, 2020
y4eOHHK VTS 0011e00pazoBaTebHBIX
yupexaeHui. ba3oBelil ypOBEHbD.

Xumusi. Heoprannueckas xumus. OOmas | [.E. Pymsuruc, @.I'. ®enpaman IIpocsemenue, 2021
XUMUSL. 11 xmacc:  y4eOHUK IS
0011e00pa3oBaTeNbHBIX YUpeKaeHn. ba3oBbIit
YPOBEHb.

PaGouas mporpamma 1mo yueOHOMY NpeaAMeTy « X MMM COCTaBIICHA B COOTBETCTBHH C TPCOOBAHHUSIMHU:
-denepanbHOro rocyAapCcTBEHHOTO 00pa30BaTEIHHOIO CTaHAapTa OCHOBHOIO 00IIEro 00pa3oBaHus;

- OCHOBHOI 00pa30BaTEIBLHON MPOTrpaMMbl OCHOBHOTO 00111er0 00pazoBanuss OO0 MAOY COIILI Ne44;
- [IpumepHoOi#i TporpaMMoif 1o y4eOHOMY MIPeIMETY « XUMUS)

Iliianupyemble pe3yJibTaThl OCBOCHUA Y4eOHOIro npeamera «Xumusa» Ha yposue COO

B pesyabTare udyyenust yaeOHOro npeamMera «XuMush» Ha ypoOBHe CpeaHero o01ero od0pa3oBanus (MpeaMeTHbIe):
BoinyckHUK Ha 6230BOM YPOBHE HAYYUTCSH:

—  packpbIBaTh Ha MPUMEPAX POJIb XUMHH B (OPMHUPOBAHUHN COBPEMEHHON HAYYHON KapTHHBI MUPA U B IPAKTUUECKOM eATEeIHbHOCTH YEJIOBEKa;

—  JIEMOHCTPHUPOBATh Ha MPUMEPaAX B3aUMOCBS3b MEXK/Iy XUMHEH U IPYTUMHU €CTECTBEHHBIMU HAYKaMHU;

—  pacKpbIBaTh Ha MIpUMepax MOJOKEHHS TEOPUU XUMHUUECKOro cTpoeHus A.M. bytneposa;

— mnoHumath pusudeckui cmeich [lepuogmdeckoro 3akona /.M. MenaeneeBa u Ha ero OCHOBE OOBICHITH 3aBUCHUMOCTh CBOMCTB XUMUUYECKHX
AJIEMEHTOB M 00pa30BaHHBIX UMHU BEIIECTB OT 3JIEKTPOHHOTO CTPOCHHUS aTOMOB;

—  00BACHATH IPUYMHBI MHOTOOOPA3Hs BEIIECTB HA OCHOBE OOIIMX MPEACTaBIECHUN 00 UX COCTABE U CTPOEHUHU;

—  TPHUMEHSTHh MpaBUia CUCTEMATUYECKOW MEXKTYHAPOIHON HOMEHKIIATyphl KakK CpPEACTBAa Pa3IWYCHHS U UACHTU(DUKAIMH BEIIECTB MO UX
COCTaBYy M CTPOCHHUIO;

—  COCTaBIISITh MOJEKYISPHBICE U CTPYKTYpHBIE (OPMYIBI OPraHMYECKUX BEIIECTB KaK HOCUTENeHd MHQOpPMAIMH O CTPOCHUHU BEIIECTBA, €T0
CBOMCTBAxX W MPHUHAIICKHOCTH K OTMPEICTICHHOMY KJIACCY COCTUHCHHUIA;

—  XapakTepu30BaThb OPraHUYECKHE BEIECTBA MO COCTaBY, CTPOEHUIO U CBOMCTBAM, YCTAHABIMBATH IMPUUYUHHO-CJIEICTBEHHBIE CBS3U MEXIY
JAHHBIMU XapaKTePUCTUKAMU BEIIECTBA;

—  MPUBOJUTH MPUMEPHl XUMHUUYECKUX PEAKLMH, paCKPhIBAIOIINX XapaKTepHbIE CBOMCTBA TUIMYHBIX MPEICTABUTENIEH KIACCOB OPraHUYECKUX
BEIIECTB C IEIbI0 UX UACHTU(UKAITIN U O0BICHEHUs 00IaCTH MPUMEHECHHUS;



—  IPOTHO3HPOBATh BO3MOKHOCTH NMPOTEKAHMSI XUMUYECKUX PEaKIMii HA OCHOBE 3HAHUI O TUIIAX XMMHUYECKOH CBSI3HM B MOJIEKYJIaX PEareHTOB U
WX PEaKIMOHHON CIIOCOOHOCTH;

—  HUCIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHHHM M XHMMHMYECKHX CBOMCTBaxX BEIIECTB MJsi O€30IacHOr0 MPUMEHEHHUsT B IPAKTHYECKON
JESITEIIbHOCTH;

—  MPHUBOJUTH MPUMEPHl MPAKTHUYECKOrO HCIONb30BAHUS MPOAYKTOB IMepepadOoTKH He()TH U MPUPOJHOTO Ta3a, BBICOKOMOJEKYJISPHBIX
COEMHEHUH (ITOJIMATUIIEHA, CUHTETUYECKOT0 KayyyKa, alleTaTHOrO BOJIOKHA);

—  IPOBOAMTH OIBITHI 10 PACTIO3HABAHHUIO OPTaHMYECKHX BEILIECTB: MIHIIEPUHA, YKCYCHOM KUCIIOThI, HEMPEIebHbIX )KUPOB, TIIIOKO3bI, Kpaxmala,
OCIIKOB — B COCTABE MHUIIEBHIX MTPOYKTOB U KOCMETHYECKHUX CPEICTB;

—  BIAJETh MIPaBWJIaMU U IIpueMaMu 0€301acHOoi paboThl ¢ XUMHUUYECKUMHU BEUIECTBAMH U J1a00OPaTOPHBIM 000PYI0BaHHEM;

—  yCTaHaBIIMBaTh 3aBUCHUMOCTb CKOPOCTH XMMHUYECCKOW PEAKIIMA M CMEIICHUS XUMHUYECKOIO0 PAaBHOBECHUS OT PA3IMYHBIX (PAKTOPOB C IEIBIO
oTpesieNieHUs] ONTUMAIbHBIX YCIOBUN MPOTEKAHUS XUMUUYECKUX MPOIIECCOB;

—  TIPUBOJUTH MPUMEPHI THIPOJIH3a COJICH B IIOBCEAHCBHOW KU3HU YEJIOBEKa;

—  TNPHUBOJIUTH MPUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIMA B MPUPOJE, MPOU3BOACTBEHHBIX IPOIECCaX U KU3HEAEATEIHLHOCTU
OpPTaHHU3MOB;

—  NPHUBOJUTH MPUMEPHl XMMUYECKUX PEAKIIUN, PACKPHIBAIOIINX OOIIHEe XUMUYECKHE CBONCTBA MPOCTHIX BEIIECTB — METAJJIOB U HEMETAILIOB;

—  TIPOBOAMTH PacUeThl HA HAXOXKICHUE MOJICKYISIPHON (POPMYIIBI YTIIEBOAOPO/IA TIO MPOIYKTaM CTOPAHUS U TIO0 €r0 OTHOCHUTEIBHON TUIOTHOCTH
Y MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINUX B €T0 COCTAB;

—  BIQJICTh MIPaBWJIaMU OE30MACHOTO OOpAIEHUS C €IKHUMH, TOPIOYHMH U TOKCHYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBOM XUMUM;

—  OCYHIECTBIISATh MOMCK XUMUYECKOM MH(OpMALINK IO Ha3BAaHUSAM, UJIEHTU(PUKATOpaM, CTPYKTYPHBIM (hOpMYyJiaM BEIECTB;

—  KPUTHUYECKH OIEHUBATH U MHTEPIPETUPOBATh XUMUIECKYIO0 HH(DOPMAIIHIO, COACPKAIIYIOCS B COOOIICHHSIX CPEJICTB MACCOBOW MH(OpMAIINH,
pecypcax MHTepHeTa, Hay4yHO-TIOMYISPHBIX CTAThAX C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTU B IIENIAX BBISBICHUS OIIUOOYHBIX
CYXXJIeHU 1 POpMUPOBaHUSI COOCTBEHHOM MO3UIUY;

—  TPeICTaBJIATh MYTH PEIIeHHUs IIT00ANBHBIX MPOOJeM, CTOSIINX Mepel YeIOBEYECTBOM: SKOJIOTHIECKUX, SHEPTETHUYECKHX, CHIPhEBBIX, U POIh
XUMUH B PEIICHAH dTUX MTPOOIIEM.

BbinyckHuK Ha 602a30BOM YPOBHE IMOJIYYHMT BO3MOKHOCTb HAYYUTBCS: ULTIOCMPUPOSAMb HA NPUMEPAX CIAHOGIeHUe U IB0NI0YUI0 OP2AHUYECKOU
XUMUU KAK HAYKU HA PA3TUYHBIX UCIOPUYECKUX IMANAxX ee pa3eumus;

—  UCNONb306aMb Memoobl HAYYHO20 NO3HAHUS NPU BbINOJIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008AMENbCKUX 3a0ad N0 U3YYEHUIO CEOUCMS,
€nocob08 noyueHus U pacno3HA8AHUsL OP2AHUYECKUX BeUjecmns;

—  00BACHAMb Npupooy U CHOCcoObl 00PA308aHUSL XUMUYECKOU C8A3U. KOBANEHMHOU (NONAPHOLU, HEeNoONApHOL), UOHHOU, MemalludyecKol,
8000POOHOIU — C YeNblo OnpedeneHUsi XUMULECKOU AKMUBHOCTU 8eLeCme,

—  YCMAaHaenueamsv 2eHemudeckylo Cesa3b Mexcoy KIACCaMU Op2aHUYecKux eewjecme Oas 0OOCHOB8AHUS NPUHYUNUATLHOU B03MONCHOCTU
NOYYEHUs OP2AHUYECKUX COeOUHEHUL 3A0AHHO20 COCMAB8A U CMPOEHUSL,



—  YCmauasnueams 63auMoCeaA3U MexHcoy axkmamu u meopuetl, NPULUHOU U CleOCMBUeM NPU aHanuse npoOIeMHbIX CUMYayuil U 0O0CHOBAHUU
NPUHUMAEMBIX PeUeHUli Had OCHO8€ XUMUYECKUX 3HAHUL.

JINYHOCTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOII 00pa30BaTe/IbHOI NPOrpaMMbl
Jluynocmmuule pezyismamat 6 cghepe omuouieHull 00yuarOuwuxca K cede, K c6oemy 300p08vio, K NHO3HAHUIO ced::
- opueHTanusi OOy4YaroUMXCS Ha JOCTIKCHHWE JIMYHOTO CYACThs, PEAM3AlMI0 TO3UTHBHBIX >KHU3HEHHBIX TIEPCIEKTUB, WHUIUATUBHOCTD,
KpEaTUBHOCTbh, TOTOBHOCTh M CIIOCOOHOCTh JIMYHOCTHOMY CaMOOIPEICIICHHIO, CIIOCOOHOCTh CTABUThH 1IEJIU U CTPOUTD KU3HEHHbBIE TUIAHBI;
- TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS K OTCTAMBAHHWIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH
BbIpa0aThIBaTh COOCTBEHHYIO MO3UIINIO;
- TOTOBHOCTh M CIIOCOOHOCTh O0YYaIOIIUXCsl K CAMOPA3BUTHIO U CAMOBOCITUTAHUIO B COOTBETCTBHUH C 00IIIEUEIOBEUECKUMU 1IEHHOCTSIMU;
- NPHUHATHE W pealM3allii0 LIEHHOCTEH 370pOBOro M 0e30MacHOro oOpasa >KM3HHM, OepeXHOe, OTBETCTBEHHOE M KOMIETEHTHOE OTHOUICHHE K
COOCTBEHHOMY (PH3UUECKOMY M MICHXOJIOTHIECKOMY 370POBBIO;
- HETIPUSITHE BPEIHBIX MPUBBIUEK: KypEHUs, YIOTPEOICHUS alIKOTroJisl, HAPKOTHKOB.
JIuunocmmuute pezynomamot 6 chepe OMmHOUIEHUTE 00YUAIOUWUXCA K 3AKOHY, 20CYOAPCMEY U K 2PANCOAHCKOMY 00uecmay:
- TPAKJAHCTBEHHOCTD, TPAXK/IaHCKAs MMO3ULIMS aKTUBHOTO U OTBETCTBEHHOTO YJIeHa POCCHICKOTO 00IECTBA, OCO3HAIOLIET0 CBOM KOHCTUTYLIMOHHBIE
npaBa M 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH H MPABOMOPSIOK;
- TOTOBHOCTb K OCYII[ECTBJICHHIO COOCTBEHHBIX MPaB M cBOOO] 6€3 HapyIlIeHus IPaB U CBOOO IPYTHX JIHII;
- MUPOBO33PEHHE, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JAMAJIOTE KYJIbTYp, a
TaK)Ke Pa3IMYHBIX POPM OOIIECTBEHHOTO CO3HAHMS,
- TOTOBHOCTh O0YYaIOIIHUXCS MPOTHBOCTOATH UJICOJIOTHU IKCTPEMU3MA, U IPYTUM HETAaTUBHBIM COLUATILHBIM SIBIICHUSM.
JIuunocmmuuie pezynomamol 6 chepe OMHOUWIEHUTL 0OYUAIOWUXCA C OKPYIHCAIOUWUMU THOObMU:
- HpPAaBCTBEHHOE CO3HAaHWE U TIOBEJCHHE Ha OCHOBE YCBOEHHMs OOIIEUEIOBEYECKHMX LIEHHOCTEW, TOJIEPAHTHOIO CO3HAHUS U TOBEJICHUS B
MOJUKYJIBTYPHOM MUPE, TOTOBHOCTH M CIOCOOHOCTH BECTH JIUAJIOT C IPYTUMHU JIFOJIbMHU, TOCTUTATh B HEM B3aMMOIIOHMUMAHHUSI, HAXOAUTh OOIINE LETH
Y COTPYAHHUYATH JIJIST UX TOCTHIKCHUS;
- HpaBCTBEHHAas IMO3UIIMS B MOBEACHUH, B TOM YHUCIJIE CIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHUS M MOBEJEHUS Ha
OCHOBE YCBOCHHUSI OOIICUETOBEYECKUX IIEHHOCTEH U HPaBCTBEHHBIX YYBCTB (U€CTH, JA0JTa, CIIPABEIJTUBOCTH, MUJIOCEPAUS U APYKEI00us );
- TOTOBHOCTh K COTPYAHHMYECTBY CO CBEPCTHHKAMHU, B3POCIBIMU B 0Opa30BaTENbHOM, yUeOHO- MCCIEN0BATENbCKON, MPOSKTHOW M APYTUX BUIAX
JeSTeTLHOCTH.
JIuunocmmuuie pezynomamot 6 chepe OMHOWIEHUTL 00YUAIOUWUXCA K OKPYIHCAIOULEMY MUDY, K HCUBOU RPUPOOE, XYO0IHCECMEEHHOU KY1bmype:
- MHPOBO33PEHHE, COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYMMOCTh HAayKH , TOTOBHOCTh K HayYHO-TEXHUUYECKOMY
TBOPYECTBY, BIIAJICHHE JTIOCTOBEPHOI HHPOPMAIIHH O MEPEIOBBIX JOCTHKEHHUSIX H OTKPBITUSIX MUPOBOI U OT€UECTBEHHOW HAYKH, 3aUHTEPECOBAHH OCTh
B HayYHBIX 3HaHMUIX 00YCTPOMCTBE MUpPA U OOIIECTBA;
- TOTOBHOCTh U CIOCOOHOCTh K OOpa3OBaHHIO, B TOM YHCIE CaMOOOpa30BaHUIO, HA MPOTSIKEHUHM BCEW >KM3HHM; CO3HATENHHOE OTHOIIECHHE K
HENpPEephIBHOMY 00pa30BaHMUIO KaK YCIOBUIO YCIEIIHON MpOopecCHOHANTbHON M O0IIECTBEHHOM e TEIbHOCTH;



- 9KOJIOTHYECKasi KyJlIbTypa, Oepe)KHOE OTHOILIEHHS K POAHOM 3emile, MPUPOIHBIM OorarcTBaM Poccuu m Mupa, HOHUMaHHE BIMSIHHUS COIMAIBHO-
YKOHOMHUYECKUX MPOIECCOB HA COCTOSIHHE MPUPOJHON M COIUAIBHON CPEIbl, OTBETCTBEHHOCTh 3a COCTOSIHUE MPUPOTHBIX PECYpPCOB, YMEHUS U
HaBBIKH PAa3yMHOTO MTPHUPOIONOIB30BAHHS, HETEPITUMOTO OTHOIICHHUS K ACWCTBUSAM, IPUHOCSAIIMM BpPE YKOJIOTHH; IPUOOPETEHHE OIBITA SKOJIOTO-
HaHpaBHeHHOﬁ ACATCIIBHOCTH.

JIuunocmmuute pezyiomameol 6 cghepe omuoweHuil odyuarouuxca K mpyoy, 6 cpepe coyuanibHO-IKOHOMUYECKUX OMHOUICHUIL:

- OCO3HaHHBIN BBIOOp OyayIel mpodeccuu Kak MyTh U CIIOCO0 peann3anuu

COOCTBEHHBIX JKU3HEHHBIX IUIAHOB

- TOTOBHOCTh OOYYAIOIIUXCS K TPYIOBOM MPOPECCHOHATHHON JEATEIBHOCTH KaK K BO3MOXHOCTH YYaCTHSI B PEHICHUH JIMYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MTPOOIIEM;

- MOTPEOHOCTH TPYAUTHCS, YBAKEHUE K TPY/LY U JIIOASAM TPY/1a, TPYAOBBIM JTOCTHKEHUSAM, T00POCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIIICHUE
K Pa3HBIM BHJIAM TPYAOBOH IESTEILHOCTH.

MertanpeameTHsble pe3yJIbTAThI 0CBOEHHSI OCHOBHOH 00pa30BaTe/IbHOM NPOrpaMMbl

Pezynamuenuvie ynueepcaibHble yueoHbvle 0elicmeus

BrinyckHuk Haydurcs:

- CaMOCTOSTEIBHO ONPEACIIATH IIe]IH, CTABUTh U (JOPMYITUPOBATH COOCTBEHHBIC 3a7]a91 B 00Pa30BATEIBLHON JEATCIIEHOCTH U )KU3HCHHBIX CUTYaIlU X
- OLIEHUBATh PECYPCHI, B TOM YHUCIIE BPEMS U IpyrUe HEMaTepHalbHbIE PECYPChl, HEOOXOANMBIE JIsl JOCTHXKEHHUS [TOCTABICHHOM paHee Leiu;

- COTIOCTAaBIISITH UMEIOIIMECS BO3MOKHOCTH M HEOOXOIUMBIC JUTSl TIOCTHXKEHUS TSI PECyPCHI,

- OpraHu30BbIBaTh 3(PPEKTUBHBIN TOUCK PECYPCOB, HEOOXOAUMBIX UIS JOCTUKEHHS MTOCTABICHHOM 1IEeTH;

- OMPENEIIATh HECKOJIBKO MyTEH JOCTUKEHHS TOCTABIICHHOM LIEJIH;

- BEIOUpaTh ONTUMATBHBIA MYTh JOCTHXKEHUS LEIH C yueToM 3(P(GEKTUBHOCTH PACXOI0OBAHUS PECYPCOB M OCHOBBIBASICh HA COOOPAKEHUSAX ITHKHU U
MOpaJIu;

- 3371aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPBIM MOXHO ONPEAEIIUTb, YTO L€ JOCTUTHYTA;

- COTIOCTABJISITh MOJYYEHHBIN pe3ysIbTaT ACSITEIIBHOCTU C TTIOCTaBICHHOM 3apaHee 1elbIo;

- OLIEHUBATh MOCJEICTBUS JOCTUKEHHSI IOCTABICHHOM 1IeTTU B I€ATEIHbHOCTH, COOCTBEHHOM KU3HH U KU3HU OKPYKAIOIIUX JTFOCH.
Ilo3nasamenshvle ynusepcanvhsle yueonole Oeiicmeus

BrinyckHuk Hayuures:

- KPUTHYECKHU OIICHUBATh U MHTEPIPETHUPOBATH MH(POPMAIIHIO C PA3HBIX MO3UIINN;

- UCTIONIb30BATh PA3IUYHbIE MOJIETHHO-CXEMAaTUYECKUE CPEJICTBA JITIS IPEICTABIICHUS BBISIBICHHBIX B HH(POPMAIIHOHHBIX HCTOYHUKAX MPOTUBOPEUHNIL;
- OCYIIECTBIISITh pa3BEPHYTHIA MH(POPMAITMOHHBIN IMOMCK M CTABUThH HA €T0 OCHOBE HOBBIE (YUEOHBIC U TTO3HABATEIIbHBIC) 3a1aUH;

- HCKaTh U HaXOJUTh 00OOIIEHHBIE CIIOCOOBI PEIICHNUs 33/1aY;

- MPUBOJIUTh KPUTUUECKHUE apPTYMEHTHI KaK B OTHOIIEHUH COOCTBEHHOTO CYXK/ICHHUS, TaK M B OTHOIIICHUH ICUCTBUI U CYXACHUHN APYTOro;

- BBIXOJUTH 32 PaMKH Y4€OHOTO MpPEeaMETa M OCYIIECTBISTH IeIEHANIPABICHHBIN MOMCK BO3MOXHOCTU ITUPOKOTO MEPEHOca CPEACTB U CIOCOO0B
JIEHCTBHS,



- BBICTpPaMBaTh HMHIUBHUIYAJbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUYUTHIBash OTPAHUYEHHUS CO CTOPOHBI JAPYIMX YYAaCTHHUKOB U PECYypCHBIE
OTpaHUYECHUS;
- MEHATH U YAEP>KUBATh pa3Hble O3UINHU B [I03HABATEIbHON 1€ TENbHOCTH (OBITh YYEHUKOM U yuuTeseM; (opMyIMpOBaTh 00pa30BaTeIbHbIHN 3a1poc
U BBINOJIHATH KOHCYJIbTAaTUBHbIE (DYHKIIMM CAMOCTOSITENIBHO; CTaBUTh MpoOieMy M paboTaTh HaJ €€ pPELICHHEM; YINPaBJIATh COBMECTHOU
IIO3HABATEJILHOM JESTEIbHOCTBIO U IOJUUHATHCS).
Kommynukamuenbvie ynusepcanvnoie yuednvle oeiicmeus
BhInycKHUK Hay4uTCA:
- OCYUIECTBJIAATh JEJIOBYI0 KOMMYHHKAIIUIO, KAK CO CBEPCTHUKAMH, TaK U CO B3pOCIBbIMU (KaKk BHYTpPH 00pa30BaTENIbHON OpraHU3aliy, TaK U 3a €€
npeaesaMu);
- IpU OCYULIECTBJIEHUHU TIPYNIIOBOI pabOThl ObITh KaK PYKOBOJUTENIEM, TaK U WICHOM IPOEKTHON KOMaHbl B Pa3HBIX POJSIX (F€HEepaTopoM HJEH,
KPUTHUKOM, UCIIOJHUTENIEM, IPE3EHTYIOIIUM U T.1.);
- pa3BEpHYTO, JOTUYHO U TOYHO M3JIaraTh CBOK TOUYKY 3PEHHUS C UCIOJIb30BAaHUEM aJIEKBATHBIX (YCTHBIX U MMCbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;
- pacrio3HaBaTh KOH(IMKTOT€HHbIE CUTYallUU U MIPEJOTBpaIaTh KOHQIIUKTHI 10 UX aKTUBHOH (a3bl;
- COTJIACOBBIBATH MO3UIINH YWICHOB KOMaH b B IpoIiecce paboThl Hal OOIIUM MPOTYKTOM/pEIICHUEM;
- IPEJICTABIATH YOJIMUYHO Pe3yIbTaThl MHAWBUIYAIBHOM U TPYIIIOBOM AEATEILHOCTH, KaK Mepe]] 3HAKOMOM, TaK U Nepes] He3HAKOMOMN ayAuTOpUEH;
- BOCIIPpUHUMATh KPUTUYECKHE 3aMEeUaHMs KaK pecypc COOCTBEHHOTO Pa3BUTHS;
- TOYHO ¥ €MKO (pOpMyIUpOBaTh KaK KpPUTUUYECKHE, TAK U OJJOOPUTENIbHBIE 3aMeUaHMsl B a/ipec APYrUX JII0JIeil B paMKax J1eJI0Boi 1 00pa30BaTesIbHOM
KOMMYHHKAIIHH, H30€rasi PH TOM JITYHOCTHBIX OLEHOYHBIX CYKICHUH.
Ilnanupyemoie pesynomamol popmuposanun u pazeumus KOMREMEHMHOCMU 00YUaOWUXCca 6 001acmu UCnOab306AHUA UHPOPMAYUOHHO-
KOMMYHUKAUUOHHBIX MEXHOI02UTL
B pamkax nanpasnenus «O0paienue ¢ ycrporictBamu UKT» oOyuarormmiics CMOXKeT:
. coOnroaarh TpeOOBaHUS TEXHUKU O€30IIaCHOCTH, TUTHEHBI, S)PrOHOMUKHU U pecypcocOepekenus mpu padote ¢ ycrpoiictBamu UKT.
B pamkax Hanpasienus «Ilouck u opranuszanus XxpaHeHus: HH(GOpMaIU» B KAUE€CTBE OCHOBHBIX TUIAHUPYEMBIX PE3yJIbTaTOB BO3MOXKEH, HO HE

OTPaHMYMBAETCS CIEAYIOIINM, CIIMCOK TOTO, YTO 00Y4arOIIUNiCI CMOKET:

e HCIIOJIb30BaTh pa3iMyHble OMOIUOTEUHbIE, B TOM YHUCIIE 3JIEKTPOHHbIE, KaTaJloTH JUIsl TOMCKAa HEOOXOAUMBIX KHMT;

e HCKaTh MH(OpPMALMIO B pa3IU4HbIX 0a3ax NaHHBIX, CO3/1aBaTh M 3allOJHATH Oaszbl JaHHBIX, B YACTHOCTH, MCIIOJIb30BaTh Pa3JINYHbIC
OIIPEIETIUTEINH;
. COXpPaHATh JUIsl UHAUBUIYaIbHOI'O NCIIOJb30BaHUs HallieHHbIE B ceT VIHTepHeT MH(pOpMalMOHHbIE OOBEKTHI M CCHUIKH Ha HUX.

B pamkax nanpasnenust «Co3nanue rpaudeckux 00beKTOBY 00yUaroIUHCsI CMOXKET:

e CO37aBaTh U PEIAKTHUPOBATh U300PaKEHUS C IIOMOIIbIO HHCTPYMEHTOB IpauecKoro peakropa;

e CO3/IaBaTh pAa3JIMYHbIE TE€OMETPUUYECKHE OOBEKTHI M YEPTEX M C HCHOJIH30BAHUEM BO3MOYKHOCTEH CHEIMaIbHBIX KOMITBIOTEPHBIX
WHCTPYMEHTOB;
. CO3/1aBaTh AMarpaMMbl pa3IMYHbIX BUAOB (AITOPUTMUYECKHE, KOHIIETITyalbHbIE, KIacCU(PUKAIIMOHHbIE, OpPraHU3allMOHHbIE, POJICTBA U 1Ip.) B
COOTBETCTBUU C PEIIAEMBIMU 33/1a4aMHU.



B pamkax nanpasnenusi «Bocnpusitue, UCIIOIb30BaHUE U CO3aHUE TUIIEPTEKCTOBBIX U MYJIbTUMEIUNHBIX HH(OPMALIMOHHBIX 0OBEKTOBY
00yJarouuics CMOXKeT:

e CO37aBaThb Ha 33JaHHYI0 TEMYy MYJIbTUMEIUNHYIO TMPE3CHTALUI0 C THIEPCChUIKAMH, CJIalbl KOTOPOW COJEp)KaT TEKCThI, 3BYKH,
rpadudeckue n300paKeHuUs;

e paboTath € OCOOBIMH BHJAAMHU COOONICHUN: JuarpamMmamu (aJrOopuTMHYECKHEe, KOHIENTyalbHble, KiIacCU(UKAIIMOHHBIE,
OpraHU3aIOHHBIC, POJICTBA H Jp.), KapTamu (reorpaduyueckue, XpOHOJIOTUYECKUE) U CITYyTHUKOBBIMU (hoTorpadusiMu, B TOM YHUCIIE B CHCTEMax
[J100abHOTO MO3ULIMOHUPOBAHUS;

B paMKax HallpaBJICHUA «Ananus I/IH(i)OpMaI_[I/II/I, MaTEMaTU4YCCKas 06pa60TKa JaHHBIX B UCCIICAOBAHUN) B KaUCCTBC OCHOBHLIX IJIAHUPYCMBIX
pe3yJIbTaTOB BO3MOXEH, HO HE OTPAaHUYMBAETCS CIEAYIOIINUM, CIICOK TOTO, YTO 00Y4aIOIINICS CMOXKET:

e IIPOBOJUTH IIPOCTHIE SKCIIEPUMEHTHI U UCCIIEA0BAaHUS B BUPTYAIbHbBIX J1A00OPaTOPUSIX;

e BBOJUTH PE3YNIbTAThl U3MEPEHUN U Ipyrue nudpoBbie JaHHBIE AT X 00pabOTKU, B TOM YHCIIE CTATUCTUYECKON U BU3YalIU3AllHH;

° MMPOBOAUTD SKCIICPUMCHTBI U UCCIICIOBAHUSA B BUPTYAJIbHBIX na60paT0pI/mx M0 CCTCCTBCHHBIM HAaYyKaM.
B pamkax nanpasnenus «MoaenrpoBaHue, IPOSKTUPOBAHKE U YIIPABJICHHUE» B KAUECTBE OCHOBHBIX IIIAHUPYEMBIX PE3yIbTaTOB BO3MOXKEH, HO
HE OTPAaHUYMBACTCS CIEAYIOIINM, CIIUCOK TOTO, YTO OOYJAIOLIHIICS CMOXKET:
e CTPOUTH C MOMOIIBI0 KOMITBIOTEPHBIX HHCTPYMEHTOB pa3HO0Opa3Hble HH)OPMALIMOHHBIE CTPYKTYPHI JIJIsl OMUCAHUSI OOBEKTOB;
e MOJEIUPOBATH C UCIIOJIB30BAHUEM CPEICTB MIPOrPaMMHUPOBAHUSI.
B pamkax HampaBnenus «KoMMyHUKalKs U COLMAIbHOE B3aMMOCHCTBHE)» 00yUYaIOLIUICS CMOXKET:

e OCYIIECTBISITH O00pa3oBaTeIbHOE B3aWMOJICHCTBHE B MH(POPMALMOHHOM IMPOCTPAHCTBE 0Opa30BaTEIbHON OpraHMU3aluu (MIOTy4YeHHE U
BBITMIOJTHEHHE 3a/1aHUH, OTy4eHHEe KOMMEHTapreB, COBEPIIICHCTBOBaHKE CBOEH paboThl, (hopMUpoBaHue MOPTHOIINO);

e JICIIOJB30BaTh BO3MOXHOCTHU SHCKTPOHHOﬁ II0YThI, COLIMAJIBHBIX cereit JIIsL 06y‘-IeHI/I$I;

e co0OJOaaTh HOPMBI HH(OPMALIMOHHOMN KYJIBTYpBI, 3THKH U NPaBa; ¢ yBaXKEHUEM OTHOCUTHCS K YaCTHOW MH(OpMaIUK U HH(OPMAIMOHHBIM
IpaBaM JpYrux JIIOJIEH;

e cobOmoaaTh mpaBuia 6€30MacHOro noBeieHus B cetu MHTepHeT;

e pasnmuyaTh OE30IMaCHBIE PECypCHI ceTH MIHTEpHET U pecypcehl, CoiepKaHie KOTOPhIX HECOBMECTHMO C 33aJjauaMy BOCITUTAHUS U 00pa30BaHuUs
WIN HEXKEJATEeNIbHO.

Conep:xanmne y4eOHOro nmpeamMera

ba3oBblii ypoBeHb

OCHOBBI OPraHNYeCKOM XUMHH

[losiBneHne u pa3BUTHE OPraHUYECKONW XMMHH Kak Hayku. IIpenmer opranmdeckoil Xumuu. MecTo M 3HAYEHHE OPraHWYECKOHM XUMHUU B CUCTEME
€CTECTBEHHBIX HaYK.

XHMMHYECKOE CTPOCHHE KaK MOPSA0K COEAMHEHUS aTOMOB B MOJIEKYJIE COTJIaCHO MX BaJeHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUYECKOIO
CTpPOEHHMSI OpraHuudeckux coenuHeHuil A.M. ByrnepoBa. YriepoaHblii CKEIET OpPraHMYECKON MoJeKynbl. KpaTHOCTP XUMHYECKOW CBSI3H.



3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOIO CTpoeHMs Mosekyn. M3omepus u usomepsl. Ilonsatue o ¢yHkuuonansHON rpynmne. [TpuHnuns
KJaccu(pUKauy OpraHMuecKuX coefnHeHni. CucTeMaTHuecKkas MeXIyHapoaHas HOMEHKIIATYpa U IPUHLUIIBI 00pa30BaHMs Ha3BaHUI OPTaHUYECKUX
COCTUHEHUN.

Auaxanbl. Cmpoenue monexynvl memana. I'omonoruueckuid psa ankaHoB. ['omosiorn. HomeHxiatypa. M3omepusi yriepoiHOro CKenera.
3aKOHOMEPHOCTH U3MEHEHUS (pU3nUecKuX CBOMCTB. XMMUYECKHUE CBOICTBA (HA IPUMEpPE METaHa U 3TaHa): peakLuy 3aMeleHHs (TaJloreHUpOBaHUE),
JETUAPUPOBAHMS KAK CTIOCOOBI MOTyYeHHS BaXKHEHIINX COSAMHEHUI B OpraHMueckoM cuHTe3e. ['opeHre MeTana Kak 0JIiH U3 OCHOBHBIX HCTOYHHKOB
TEIUla B IPOMBILIUIEHHOCTH U ObITY. Haxoxienue B mpupojie 1 NpuMEHEHNe allkaHoB. [lonsamue o YukioaiKkanax.

Auaxenbl. Cmpoenue monexynvt smunena. I'omonornueckuil pan ankeHoB. Homenknatypa. 3oMepust yriepogHoOro cKejaeTa U MOJ0KEHUs
KpaTHOM CBsA3M B MoJjeKyine. XUMHMYECKHE CBOMCTBa (Ha IpuUMepe 3TUIIEHA): pEeaKklUM HPUCOEAMHEHUs (rajJloreHUpPOBaHUE, 2uopuposaue,
THIIPATALS, 2UOPO2AN02eHUPOBatUe) KaK CTIOCO0 MoIydeHus (PYHKIIMOHAIBHBIX IIPOU3BOIHBIX YIIIEBOJI0POI0OB, ropeHus. [loanmepusanus dTHieHa
KaK OCHOBHOE HAIIPABJICHUE €r0 UCNOIb30BaHus. [1omaTHIIEH Kak KpYITHOTOHHAKHBIM IPOAYKT XUMUYECKOT0 IPOn3BoACTBa. I[puMeHeHne aTuieHa.

AJkaauenbl U Kayyyku. [loHartue o0 ankaameHax Kak YTJIeBOJAOPOAAaxX C JBYMs JBOMHBIMU CBs3siMH. llonmmmepusanusi TUBUHHIIA
(OyraaueHna-1,3) kak crnoco0 NOJIY4YEeHHs CHUHTETHYECKOro Kayuyka. HaTypanbHblif M cMHTeTHUeCKMH Kayuyku. Bynkanusauus kaydyka. Pesuna.
[Ipumenenue kayuyka u pe3uHbl.

Auaxunbl. Cmpoenue monexynvl ayemunena. I'omonornueckuii pan ankuHoB. Homenknarypa. M3omepus yrieposaHoro ckesera v noJIoKeHUs
KpaTHOW CBA3M B MoOJIEKyJie. XMMHYECKHE CBONCTBA (HAa MpUMEpPE alETHIEHA): peaklUMM IMPUCOEAUHEHMs (TFaJIoTeHUPOBAHUE, cuopuposanue,
THIIpATALUs, 2UOPO2ANo2enuposaniie) Kak Croco0 IMoJyuyeHHs MOJIMMEPOB M JPYTUX IOJIe3HBIX NMPOAYKTOB. ['OpeHue ameTusneHa Kak MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJISl CBApKH U pe3ku MeTaiuioB. [IpumeHeHue aneTuieHa.

ApeHbl. beH301 Kak IpeacTaBUTENb apOMaTHUYECKUX YIIIEBOAOPOAOB. Cmpoenue monexkynvl Oen3ona. XUMUYECKUE CBOWCTBA: peakLUuu
3aMeleHusl (TaJoreHHMpOBaHUE) KakK CHoco0 MOMY4YeHHMs] XMMUYECKUX CPEACTB 3alllUThl PACTeHHWM, NPUCOEAUMHEHMs (THAPUPOBAaHUE) Kak
JI0Ka3aTeIbCTBO HEMPEAEeNbHOTO XapakTepa OeH3omna. Peakius ropenus. [Ipumenenne 6enzoua.

Cnuptsl. Knaccudukanus, HOMEHKIaTypa, U30MepHs CHUPTOB. MeTaHOJ 1 3TaHOJI KaK MPEICTaBUTEIH IPEAEIbHBIX OJJHOATOMHBIX CIUPTOB.
XUMHUECKHE CBOWCTBA (Ha MpUMepe METAaHOJIa U 3TaHOJAa): B3aMMOJEHCTBHE C HATPUEM KaK CHOCOO YCTaHOBJIEHUS HAJIMYMS THAPOKCOTPYIIIBI,
peaxius C raloreHOBOIOPOaMHU KaK CIIOCO0 MOJTyueHUsl paCTBOPUTENEH, IerHapaTalysl Kak croco0 MmojiydeHus 3TuiaeHa. Peakiiys ropeHus: CoupThl
Kak TommBo. IIpumeHeHne meraHona u 3TaHona. Gusnonornyeckoe AEHCTBUE METAHOJIA M ATAHOJIA HAa OPraHW3M YeJOBEKA. JTWJICHIVIMKOIb U
[JIMLEPUH KaK MPEICTaBUTENN MpPe/ebHbBIX MHOIMOATOMHBIX CIHpPTOB. KauecTBeHHas peaklds Ha MHOTOAQTOMHBIE CIHUPTHI U €€ MpPUMEHEHUe s
pacro3HaBaHMsI INIMLIEPUHA B COCTABE KOCMETUYECKUX CpeacTB. IIpakTHueckoe npuMeHeHne STUIICHITIMKOIIA U TIIULEpUHA.

®eno. CtpoeHne MOJIEKYJIbl (peHouIa. Baaumnoe eausanue amomoe 6 Monexyie gpenona. Xumuueckue C80UCMEa: 3auMo0eticmeue ¢ Hampuem,
euopokcuoom nampus, opomom. Ilpumenenue geHomna.

Auabaeruabl. Meranans (hopmanbaerua) U dTaHallb (alleTaabAeru) Kak IpecTaBUTeNn MpelelbHbIX albaeruoB. KauecTBeHHbIE peakiuu
Ha KapOOHMJIBHYIO TPYIIY (peakius «cepedpsHOoro 3epkaia», Bzaumojeiicteue ¢ ruapokcuoM Meau (II) m ux nmpumeHeHue s oOHapyKEHUS
Ipe/lebHBIX aJIbJAETUIOB B IPOMBIIIJIEHHBIX CTOUYHBIX BoAax. TOKCHUYHOCTD anbleruioB. [IpuMenenne Gpopmanpaeruia 1 aleraibAeruia.

KapOoHoBbIe KHCJI0THI. YKCYCHasi KUCJIOTa KaK MPeICTaBUTENb MPeAeIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT. XMMUYECKHE CBOMCTBA
(Ha mpuMepe YKCYCHOM KHCIOTBI): pEeaklHH C MeTalJlaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAHMSIMM U COJIIMU KakK MOJTBEPXKIEHHE CXOJCTBA C



HEOpPraHMYECKUMHU KuciaoTamMu. Peakius sTepupuKaluy Kak Ccrnocod TMoiydeHHus CiloxHbIX 3¢upoB. I[IpumeHeHHe yKCYCHOM KHUCIIOTHI.
[IpencraBienue o BeICIINX KAPOOHOBBIX KUCIOTaX.

Caoxubie 3pupbl U KkUPbl. CloKHBIE Y3PUPHI KaK TPOAYKTHI B3aUMOJCHCTBUS KApOOHOBBIX KHCIOT CO CIUPTaMHU. [IpuMeHeHne CIOXKHBIX
3(HUPOB B MUIIEBON U MapProMepHON MTPOMBIIIICHHOCTH. JKUPBI KaK CI0XKHbIE 3(UPHI IIHIEPUHA U BHICIINX KapOOHOBBIX KUCIOT. PacTuTenbHble 1
YKUBOTHBIE KHUPBI, UX cOCTaB. Pacrio3HaBaHNe pacTUTENbHBIX )KUPOB HA OCHOBAHUU UX HEMpeIeNbHOro xapakrepa. [Ipumenenue xupos. ['uaponus
WY OMBIJICHUE KUPOB KaK CIIOCOO MPOMBIIIUIEHHOTO MOJIYYEHHSI COJIeH BBICIINX KapOOHOBBIX KMCIIOT. MBUTA KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT.
Moro1e cBoOiicTBa MELIA.

YraeBoasl. Kiaccudukanus yrieBoaoB. HaxoxaeHue yriieBoa0B B mpupo/ie. [ 1roko3a kak ainpaeruaocnupt. bpoxkenue rimoko3sl. Caxaposa.
Tuoponus caxaposvi. Kpaxman u 1eJuii0jio3a Kak OHUOJNOrMYecKHe IMOJIMMEphl. XUMHUYECKHE CBOMCTBAa Kpaxmaja W LEJUIIOJIO3bl (TUIPOJH3,
KaueCTBEHHasl peaklus ¢ 0JJ0OM Ha KpaxMaJl U ee PUMEHEHHE JUIsl OOHapyKEeHUsl KpaxMaja B IpoiyKTax nutanus). [Ipumenenue u Ouonoruueckas
poib yriieBoAoB. [ToHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX HA IIPUMEPE alleTaTHOTO BOJIOKHA.

Hnentudguxanus opraHuvdeckux coeluHeHMU. [ enemuueckas c653b MeHcOy KIACCAMU OP2aHUYecKux coeoureHuu. TUTIBI XUMHUYECKHUX
peaxuil B OpraHuYecKO XUMHUH.

AMMHOKHUCIOTHI U Oejku. CocTaB U HOMEHKIATypa. AMHUHOKHCIOTHI KaKk amM(OTepHbIe OpraHHYecKue coequHeHus. llenTumnas CBs3b.
buonorudeckoe 3HaueHUE 0-aMUHOKHUCIOT. OOIaCTH MPUMEHEHHUSI aMUHOKHCIIOT. benku kak npupoanbie Ouononumepsl. CocTaB U cTpoeHue OEIKOB.
XUMHYECKUE CBOMCTBA OEIKOB: TUAPOIH3, NeHarypanus. OOHapyxeHrue OelIKOB MPHU MOMOIIM KauyeCTBEHHBIX (LBETHBIX) peakiuii. [IpeBpamenws
OeNKOB MUIIK B opraHu3Me. buonorndyeckue QyHKINHU OEIKOB.

Teopernueckne 0CHOBBI XUMUH

Crpoenue Bemectsa. CoBpeMeHHasi MOZAEIb CTPOCHUS aTOMA. DJIEKTPOHHAst KOH(Urypanuus aroMa. OCHO8HOe U 6030)HCOeHHbIE COCMOSHUSA
amomos. Knaccuukanuss XUMHUUECKUX 3JIEMEHTOB (s-, p-, d-31meMeHThl). OCOOEHHOCTH CTPOEHHs YIHEPTeTHUECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.
[Iepnoanueckas cuctema xumudeckux ieMeHToB /.M. MenaeneeBa. ®usnyecknid cMbicn [lepuogudeckoro 3akona .M. MenneneeBa. [Ipuunnsl n
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMICTB JJIEMEHTOB M MX COEIMHEHUN IO MEpUoJaM M IpynmnaM. OJIEKTPOHHas MPHUPOJa XUMHYECKOH CBA3H.
ONEeKTPOOTPULIATEIbHOCTh. Bubl XUMUYECKOW CBsSI3UM (KOBaJE€HTHAas, MOHHAs, METaJUIMYecKas, BOJOpOJHAs) M MEXaHH3Mbl ee o0pa3oBaHUS.
Kpucmannuueckue u amopgnvie sewyecmea. Tunvl Kpucmaiiuieckux peulemox (amomHas, MoaeKyIApHAs, UOHHASA, Memaiiuyeckas). 3asucumocms
@uszuueckux ceolicme geujecmea om muna Kpucmaiiuieckol pewiemxu. IIpuduHbs1 MHOrooOpa3us BELECTB.

Xumuuyeckue peakuuu. 'oMoreHHsle U reteporeHHble peakiuuu. CKOpoCTh peakivy, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB: MPUPOABI
pearupyroIux BeIeCTB, KOHIEHTPAUU PEarupyroluX BEIECTB, TEMIIEPATYPBI, IIJIOMAN PEaKIIMOHHON IOBEPXHOCTH, HAINYUS KaTanu3aropa. Posb
KaTaJIn3aTOPOB B MPUPOJE M MPOMBIIIIEHHOM Mpou3BoAcTBe. OOpaTuMOCTh peakiuii. XuMUYecKkoe paBHOBECHE U €ro CMEIleHHe Mo IeHCTBUEM
pa3ianyuHbIX (DaKTOPOB (KOHIEHTpAlMsi PEeareHTOB MM NPOAYKTOB pEaKIUH, JaBjeHHe, TeMIleparypa) IJid CO3JaHHUs ONTUMAJbHBIX YCIOBUMN
NPOTEKaHUs XUMHUUYECKHX MPOLecCoB. Jucnepchvle cucmemul. [lonsamue o koanoudax (30nu, 2enu). Memunnvle pacmeopwbi. Peakuuu B pacTBopax
JIEKTPOIUTOB. pH pacTBOpa Kak MoKa3aTelb KUCIOTHOCTU cpeabl. ['uaponus coneil. 3HaueHue rujposin3a B ONOJIOrH4eCKUX OOMEHHBIX MTPOLECCaX.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMA B MPUPOJAE, NMPOU3BOACTBEHHBIX MPOLECCAX U JKU3HEIEATEIBHOCTH OpraHu3MoB. OKHMCIUTENIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA ITPOCTHIX BEILIECTB — METAJUIOB IVIABHBIX U MOOOYHBIX MOATPYIMI (Me/Ib, K€JI€30) U HEMETAJUIOB: BOJIOPOAa, KUCIOPO/a,



raJIoreHoB, cephl, a30ta, hocdopa, yrieponaa, kpemuus. Kopposus MeTamioB: BUIbI KOPPO3UHU, CIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH. DIeKmpoau3
pacmeopos u pacniaeos. llpumenenue 31eKmpoau3a 6 NPOMbLULIEHHOCHU.

XuMHuS 4 )KU3Hb

Hayunbie MeTonpl Mo3HAHUS B XUMUHU. McTouHHMKM xumuueckod uHpopmanuu. [louck uHpopmanuu mo Ha3BaHUSAM, WICHTHU(QUKATOPAM,
CTPYKTYpHBIM (hopmynam. MoaennpoBaHie XMMUYECKHUX POLIECCOB U SIBICHUH, XuMuueckull anamu3 u cunme3s Kak METO/Ibl HAyYHOTO MO3HAHUS.

Xumusa u 310poBbe. JlekapcTBa, (epMEHTHI, BUTAMHUHBI, TOPMOHBI, MHUHEpalibHble BOABI. [IpoGieMbl, CBsA3aHHBIE C MPUMEHEHUEM
JICKapCTBEHHBIX TIpenaparoB. BpemHple MPHUBBIYKA U (PAKTOPHI, pa3pylIalonIfue 370pOBbe (KypeHHUe, yMoTpeOJIeHHEe aaKorosl, HapKOMaHUS).
PanmonansHoe utanue. Iluuesvie 0o6asxu. OCcHoBbl NUULEBOU XUMULL.

Xumusi B TIOBCEAHEBHOM >KM3HU. Moromme u uuctsmme cpencrBa. Cpedcmea 060pbbbl ¢ OblMOBLIMU HACEKOMBIMU: DeneileHmbl,
uncekmuyuovl. CpeacTBa JUYHON THTMEHBl M KocMeTHKU. [IpaBuia Ge3omacHOil paboOThl C €AKUMH, TOPIOYMMH M TOKCHYHBIMH BEILIECTBAMH,
CpeIcTBaMU OBITOBON XHMUHU.

XUMHUS U CeNIbCKOE X03sicTBO. MUHepalibHbIe U opranndeckue ynoopenus. CpeacTa 3alluThl paCTEHUH.

Xumus ¥ 3HepreTuka. [IpupoHbIe HCTOYHUKH YTIeBOAOPOAOB. [IpupoaHblii M MOMyTHRIA HE(QTSIHON Ta3bl, X COCTAaB W UCIOJIH30BAaHUE.
CocrtaB Heptu m ee mepepaborka. Hedrempoayktel. OkraHoBoe uucio OeHsmHa. OxXpaHa OKpyXkarolied cpeiasl npu HedTernepepadoTke U
TPAHCIIOPTUPOBKE HEPTEIPOIYKTOB. AJIbTEPHATUBHBIC UCTOYHUKU SHEPTHH.

Xumus B ctpoutenberBe. Llement. beron. [Tog0op onTUManbHBIX CTPOUTENBHBIX MATEPUATIOB B TPAKTUYECKON AESITEILHOCTH YETIOBEKa.

XuMUS 1 9KOJIOTHs. XMMHYECKOe 3arpsi3HEHUE OKpYKaroIel cpelbl U ero nocieacteus. Oxpana ruapochepsl, TOUBbI, aTMOchepsl, (IophI
U dayHbl OT XUMHUYECKOTO 3arpsi3HEHUS.

Jlabopamopnvie onvimol
3HaKOMCTBO C 00pa3lamMu JIEKApCTBEHHBIX NPENapaToB IOMaIIHEed MEAUIIMHCKONW alTeuKH.
3HAaKOMCTBO C 00pa3jaMM MOIOIIMX U YUCTSIIUX CPEACTB. M3yueHre HHCTPYKLUH MO UX COCTaBY M MPUMEHEHHIO
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