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IHosicHuTEeNLHAA 3aNIUCKA

[Iporpamma mo XMMHHM Ha YPOBHE CpPEIHEro oOmiero oopasoBaHusl pa3paboTaHa Ha
ocHoBe @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 ob6pa3oBaHuu B
Poccuiickoit denepanumn», TpeOOBaHUN K pe3yiabTaTaM OCBOSHHS (eaepabHOM
oOpa3oBarenbHON mporpaMmbl cpenHero oomiero ob6pazoBanus (DOII COO),
MpeACTaBlIeHHbIX B DefepanbHOM TOCYJapCTBEHHOM 0O0pa30BaTEIbHOM CTaHAapTe
COO, c yuérom Koumenmuu mnpenogaBaHusi ydeOHOro mnpenMera «XUMHSD» B
oOpazoBarenbHbIX opranuzaiusax Poccuiickoit denepamnmu, peaqrnu3yonux OCHOBHBIE
oOpa3oBaTeNbHbIe MPOTPAaMMbl, U OCHOBHBIX MOJIOKEHUU «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccutickoit @enepanuu Ha nepuona a0 2025 roga» (Pacmnopsbkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.

OcCHOBY MOAXO0/I0B K pa3pabOTKe IMpOorpaMMbl IO XHMHUHU, K OINPEAEICHUIO 00IIei
CTpaTeruu o0y4yeHus, BOCIUTAHUS U Pa3BUTHS O0YUaIOUIUXCSA CPEACTBAMH y4eOHOTO
npeaMera «Xumus» Uit 11 kitacca Ha 6a30BOM ypOBHE COCTABUIIM KOHUENTYaIbHbIE
nonoxkeaust DPI'OC COO o B3auMOOOYCIOBJICHHOCTH II€JIEH, COAEepKaHUS,
pe3yNbTaToB 00y4YeHUs U TPEOOBAHUM K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.
XumHuueckoe oOpa3oBaHHE, IOJYy4aeMOE€ BBITYCKHHKAaMU 0011e00pa3oBaTeIbHOM
OpraHu3alliy, SBISETCS HEOTHEMIIEMOM 4YacThi0 MX 00pa3oBaHHOCTU. OHO CIYKUT
3aBepUIAIOIIMM 3TallOM peall3allMid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIIOYEBBIX LIEHHOCTEN, MPUCYIINX LIETOCTHON CHUCTEME XMMHUYECKOro 00pa3oBaHUS.
OTU 1EHHOCTH KacaroTcsl TO3HAaHUS 3aKOHOB  MPUPOAbI, (POPMHUPOBAHUS
MHPOBO33pPEHUS U O0IIEH KyIbTYPhI UETOBEKA, a TAKKE IKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3JI0POBbIO M NPHUPOAHOWU cpede. Peamnsyercss Xxumuueckoe
oOpa3zoBaHue 00Yy4aIOIMMXCSI HA YPOBHE CPEIHEro o0I111ero oopa3oBaHusi CpeaCcTBAMU
y4eOHOro mpenMera « XuMus», CollepKaHnue M MOCTPOEHUE KOTOPOTO ONpEesICHbI B
nporpaMMme Mo XMMHUHU ¢ YYETOM crieln (KU HayKU XUMUH, €€ 3HaUYeHUs B IO3HaHUU
OPUPOJIbI M B MAaTEPUAIIbHOM >KM3HM OOLIECTBA, a TaKXXe C YYETOM OOIIUX Iesel U
IPUHIIUAIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO 00IIEero
oOpa3zoBanust B Poccuiickoit ®enepanuu. Tak, Hanpumep, npu G(HOpMHPOBAHUU
coJlep KaHus MpeaMeTa « XUMHUs YYTEHbI CIEAYIOIIHUE MOJIOKEHUsI O crnenuduke u
3HAYEHUU HAYKU XUMUHU.

XUMHSL Kak DJJIEMEHT CHUCTEMbl ECTECTBEHHBIX HAyK HIpaeT oco0yi pojib B
COBPEMEHHOW IMBUJIM3ALIMHU, B CO3JaHUH HOBOM 0a3bl MaTepuaabHOU KyJabTyphl. OHa
BHOCHUT CBOH BKJaa B (OPMUPOBAHHME DPALMOHAIBHOTO HAYYHOTO MBILIUICHUS, B
CO3/IaHHE€ IEJIOCTHOIO MPEACTaBICHUs 00 OKpY)KallleM MHUpE Kak O EIWHCTBE
OpUPOABl U YENOBEKa, KOTOpoe (OpMHUPYETCsl B XMMHUM Ha OCHOBE IOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIETO MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEUIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIACTSIMU PUMEHEHUs. TecHo
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B3aUMOJIEUCTBY C IPYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTajla HEOTHEMIIEMOM
4acThl0O MUPOBOW KYJIBTYPbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TPYJa U KU3HU
KaXJ0T0 wieHa obmectBa. CoBpeMeHHasi XMMHUS KaK HayKa co3uaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJIOTMI HalpaBJieHa HA pelieHUe T00aNbHbIX MPoOJIeM yCTONYUBOTO
Pa3BUTHUSL YEJIOBEUECTBA — CBHIPHEBOM, SHEPTETHYECKOW, MUIIEBOM, 3KOJIOTHYECKOU
0€30MacHOCTH U OXPaHBbI 310POBbSI.

B cooTBercTBUU ¢ 00LIIMMU HENSIMU U MPUHITUIIAMH CPEIHEr0 o0IIero oopa3oBaHus
comepkanne npeaMera «Xumus» (11 kimacc, 0a30BbIi  YypOBEHb H3yUCHMUS)
OPUEHTHUPOBAHO  MPEUMYIIECTBEHHO  Ha  OOIIEKYJIbTYpHYIO  IOJTOTOBKY
oOy4JaronmMxcs, HEOOXOUMYIO UM JIJIsl BHIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB,
YCHEIIHOTO BKIFOUEHUS B KU3HBb COIIMYMA, MPOIOHKEHHS 00pa30BaHUs B Pa3IMUHbIX
00JacTsX, HE CBSI3aHHBIX HEMOCPEJACTBEHHO ¢ XMMHEH. COCTaBISIOMMUMH ITPEIMETA
«Xumusn» sBisieTcss 6azoBbie Kypc «OOmas u HeopraHu4yeckas XUMUsS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHUsl KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAayKH: CHUCTEMa
3HAHUW MO HEOPraHWYECKOW XMMHUU (C BKJIIOUCHHEM 3HAHUW U3 OOIIEH XUMHUU) U
opraHnyeckol xumuu. POpMUPOBAHHE IJAHHOW CUCTEMbl 3HAHWI TMPU H3YUYECHUH
npeaMeTra o0ecrneurnBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOI000pasus BEILIECTB
Ha OCHOBE OOULIMX MOHSATUH, 3aKOHOB U Teopuil xumuu. CTpyKTypa coep KaHus Kypca
«OOmmas u HeopraHuyeckas XuUMUs» cHOpPMHpPOBAaHA B IMporpamMMe MO XMMHUU Ha
OCHOBE CHCTEMHOr0 MOJXO0Ja K HM3y4YEHHIO y4eOHOro Marepuana M oOyClIOBIEHa
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUW HA ONMPENENEHHBIX TEOPETHUYECKUX
ypoBHsIX. B 1enom coaepxanue ydyeOHOTro mnpeamera «XHMHs JTaHHOTO YPOBHS
U3YyYEHUs OPUEHTUPOBAHO Ha (OPMHUPOBAHUE Yy 00YyUAIOUINXCS MUPOBO33PEHUYECKOM
OCHOBBI JIJIi TOHUMaHUsT PUIOCOPCKUX HACH, TAKMX KaK: MaTepUaJbHOE €IUHCTBO
HEOPraHWYECKOTO M OPraHMYeCKOro Mupa, 0OyCIIOBIEHHOCTh CBOWCTB BELIECTB HMX
COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IPUPOIHBIX SABJICHHUM ITyTEM 3KCIIEPUMEHTA U
pelieHrss  TPOTUBOPEYM  MEXAYy HOBBIMHU  (akTaMd H  TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHWE POJIM XMMHUU B PELIEHUH HKOJIOTMYECKUX Mpoldiem, a
TaK)Ke NpoOsieM COEpeKeHUs IHEPreTUYECKUX PECYPCOB, ChHIPbs, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAJIOB.

[Tpu n3ydennn npeamera «XuUMUs» JOMUHHUPYIONIEE 3HAUCHUE MPUOOPETAIOT TaKHe
LEIU U 33/1a4i, KakK:

amanTamnys OO0yYalomMXCsl K YCIOBHUSIM JUHAMUYHO PAa3BUBAIOIIETOCS MHPA,
(bopMHpOBaHNE UHTEIJIEKTYaIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaMOOOpa30BaHuUIO,
COTPYIHUYECTBY;

CaMOCTOSITETbHOMY MPHUHSTHUIO TPAMOTHBIX PEHIEHWNA B KOHKPETHBIX >KU3HEHHBIX
CUTYaLUsIX, CBA3aHHBIX C BEIECTBAMHU U UX IPUMEHEHHEM,;

(GopMupoBaHre y OOydyarOlUXCsS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHIN),
MMEIOIINX YHUBEPCAIBHOE 3HAYEHUE JJI PA3JIMYHBIX BUJOB €S TEIBHOCTH:



peiieHus: mpoOaeM, IOUCKa, aHaIn3a U 00paboTK HHPOPMAIUH, HEOOXOJUMBIX IS
nproOpeTeHus OMbITa JIEATENILHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B IMO3HAHHUU
XUMUH, a TAKKe JUIsl OLICHKH C TMO3UIMHA AKOJOTHYECKON 0e30MacHOCTH XapakTepa
BJIMSIHUSL BEUIECTB U XMMUYECKHX MPOIIECCOB Ha OPraHW3M YeIOBEKa U MPUPOAHYIO
cpeny;

pa3BUTHE TIO3HABATEIFHBIX HHTEPECOB, HHTEIUICKTYalbHBIX ¥  TBOPYECKHX
CIOCOOHOCTEM O00y4arommxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPHUOOpETaTh HOBBIC
3HAHUS 10 XMMHUU B COOTBETCTBUU C JKU3HEHHBIMHU MOTPEOHOCTSMH, UCIOIB30BAThH
COBpPEMEHHBIE MH(OPMALMOHHBIE TEXHOJOTHM JJISi MOMCKAa W aHalu3a y4eOHOW u
HAYYHOMOIYJISIPHOIN HH(OPMAIINH XUMUYECKOTO COJCPKAHUS;

¢opMHpoBaHHE U pa3BUTHE y OOYYAIOIIMUXCS AaCCOIMATUBHOTO M JIOTMYECKOTO
MBILUIEHUS, HAa0II0JaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIe 0COOEHHO
HEOOXOIUMBI, B YaCTHOCTH, NPU IUTAHUPOBAHWH W MPOBEICHHH XHUMHUYECKOTO
IKCTICPUMECHTA,;
BOCIIUTaHKUE Y OOydaronuxcsi yOe:IEHHOCTH B T'YMaHUCTHYECKOW HAIMPaBICHHOCTH
XUMUHU, €€ BaXHOM pONM B pEUICHHU TIJIOOAJIbHBIX MPOOJIIEM paIlMOHAIBEHOTO
PUPOAOIOIB30BaHMSA, TIONOJHEHUSI DHEPTreTHYECKUX PECYypCOB M COXpPaHEHHS
NPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTO OTHOUICHHUS K
OpUpOJIE U CBOEMY 3/I0pPOBBIO, a TaKke MNPHUOOpPETEHUS OMbITa HCIOJIb30BAHUS
MOJTYYCHHBIX 3HAHUH JUIS IPUHSATUS TPAMOTHBIX PEIICHHUIA B CUTYAIIHSIX, CBI3aHHBIX C
XUMHUYCCKHUMH SIBJICHUSIMHU.

[enm 1 33129 U3yYEHUS TPEIMETA « XUMUS TOTYIHUIH TIOJPOOHYIO METOIMUECKYFO
uHTEeprpeTanuio B pasaene «llmanupyemble pe3ynbTaTsl OCBOSHHS MPOTPaMMBI IO
XUMHNY, OJ1arogaps 4eMy o0ecTiedyeHo YE€TKOe MPEICTaBICHUE O TOM, KaKHe 3HAaHUS U
YMEHUSI UMEIOT MPSIMOE OTHOIICHUE K pean3allii KOHKPETHOH LeIH

Y4eOHO-METOIMYECKUI KOMIUIEKT, HCIONb3yeMbId JUIsl peanu3auuud pabdoueit
pOrpaMMbl

Xumus: 11 knace: 6a3oBswiit yposens [',E. Pyasutuc, @.I".denpaman.

M.: IIpocsemienue, 2021 r.

Ha n3yuenue xumuu B 11 knacce oTBesieHo 2 4. B Heziento (Bcero 68 4.)



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI ®I'OC COO ycranaBnuBaeT TpeOOBaHUS K
pe3yabTaraM OCBOCHHS OOyYarOUMMKCS MNpOorpaMM CPeAHEro oOIiero oopa3oBaHUs
(TMYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM). HaydyHO-MeTOIMYeCKON OCHOBOU
TUTsT pa3pabOTKU TUIAHUPYEMBIX PE3YJIBTATOB OCBOCHUS MPOTPAMM CPETHEro 00IIero
00pa30BaHUS SIBISICTCS CUCTEMHOICITEILHOCTHBIN TTOIXO.

B cooTBEeTCTBUU C CUCTEMHO-AEATEILHOCTHBIM MOJIX0/IOM B CTPYKTYpPE JTUYHOCTHBIX
pe3yibTaTOB OCBOCHHUS TMpeamera «XHUMHUS» Ha YPOBHE CpPEIHEro OOIIero
00pa30BaHUs BBIJIEICHBI CIEAYIONNE COCTABIISIIOITHUE:

OCO3HAHHUE 00YYAIOIIMMUCA POCCUNCKON TPaKIaHCKON HJACHTUYHOCTH — TOTOBHOCTH
K CaMOPa3BUTHIO, CAMOCTOSATEIHLHOCTH M CAMOOTIPEICTICHUIO;

HaJIMYHe MOTHUBAIMH K O0YUCHHIO;

[IeJICHATIPABICHHOE pPAa3BUTHE BHYTPCHHHUX YOCKICHHWA JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;
TOTOBHOCTH U CIIOCOOHOCTH 00YUaIOIIUXCsl PYKOBOJICTBOBATHCS B CBOEH JEATEIHLHOCTU
[IEHHOCTHO-CMBICIIOBBIMA ~ YCTAaHOBKAaMM,  MPUCYIIMMU  LEIOCTHOW  CHCTEME
XUMHUYECKOTO 00pa30BaAHMS;

HaJIMYHUE TTPABOCO3HAHUS IKOJOTHUYECCKOW KYJIbTYpPHl H CIIOCOOHOCTH CTaBUTH IENH U
CTPOUTH KU3HCHHBIC TUTAHEI.

JIM4HOCTHBIE pe3yabTaThl OCBOSHUS TMpEAMETa «XHUMHUS» IOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHHUTATEIILHOW JESTEIHHOCTH B COOTBETCTBUU C T'YMAaHHCTHUYECKUMH,

COIIMOKYJIbTYPHBIMHU,  JyXOBHO-HPABCTBEHHBIMH  IIEHHOCTSIMH U HJcaJlaMU
POCCHIICKOTO TpakJIaHCKOTO OOIEeCTBa, MPUHATHIMH B OOIIECTBE HOPMaMHU H
nmpaBujaMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMH  TIpOIleccaM  CaMOIIO3HAHWS,
CaMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0YJAFOIITMXCS.
JIn4HOCTHBIE  pPE3yNbTaThl  OCBOCHHS  TpeaMeTa  «XHUMHs»  OTPaKaroT
c(OPMHPOBAHHOCTh ONBITA IO3HABATEIHPHOM W TPAKTUYCCKON JCATEIHHOCTH
OOy4JaroIIMXCs M0 pealn3aliii NPUHITHIX B OOIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHUS OOYYAIONIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH,
YBaXCHUS K 3aKOHY M MTPABOIIOPSJIKY;

IIPEICTABIICHUS O COIMAIBHBIX HOPMaxX M MPaBUIIaAX MEKIIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOHN JEATEIHLHOCTH TPH CO3JaHUU YIEOHBIX
MIPOCKTOB, PEIIEHNN y4eOHBIX M TO3HABATEIBHBIX 3a/1a4, BBHIITOJIHCHHH XUMHYECKUX
OKCIIEPUMEHTOB;



CIIOCOOHOCTH TMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JPYTUX MPU aHAIKM3E PA3IUYHBIX BUIOB YUeOHOH JAESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS:

[IEHHOCTHOTO OTHOILIEHUSI K UCTOPUYECKOMY M HAy4YHOMY HACJEIUI0 OTEYECTBEHHOM
XUMUU;

YBaXXEHUS K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M IPAKTUUECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHHUS TOrO, YTO AOCTHKEHUS HAyKH €CTh pe3yJbTaT UIMTEJbHBIX
HAOIOICHUH, KPOIMOTIMBBIX 3KCIEPUMEHTAIBHBIX TOMCKOB, IMOCTOSHHOTO Tpy/Aa
YUEHBIX U MPAKTUKOB;

WHTEpeca MU TMO3HABATEJIbHBIX MOTHMBOB B TMOJYYEHUH M TOCJIEAYIOIIEM aHaIu3e
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBECHUS;

CHOCOOHOCTH OLICHMBAaTh CUTYyalldd, CBS3aHHbIE C XUMUYECKUMHU SBICHUSMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTHUPYSICh Ha MOpPaIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U IMOCTYNKH CBOMUX TOBApHILEH C MO3ULINN
HPaBCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHE MOCIEICTBUI 3TUX IIOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

MOHUMAaHUsI LEHHOCTEW 340pOBOro M 0e30MacHOro o0pasa XU3HH, HEOOXOAUMOCTU
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U TNCUXHYECKOMY
3JI0pPOBBIO;

COOJTIO/IEHHS TTpaBUJI 0€30MacHOT0 OOpAIllEHUS C BEIIECTBAMH B OBITY, IOBCETHEBHON
YKU3HU U B TPYJIOBOH JIESITEIIBHOCTH;

NOHMMAaHHUS LIEHHOCTU MpaBWJI WHIUBUAYAJIbHOIO U KOJUIEKTUBHOIO O€30MacHOro
NOBEJECHUS B CUTYALUAX, YTPOXKAKOUIUX 310POBBIO U KU3HU JHOJEH;

OCO3HaHMS MOCJEICTBUI U HEMPUATHSI BPEAHBIX IPUBBIUEK (YHIOTPEOICHUS aTKOT OIS,
HApKOTHKOB, KypEHHS);

S) Tpy10BOIr0 BOCIMTAHUS

KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEI0BATEIbCKON JIEATEIbHOCTH,
OOIIECTBEHHO TOJIE3HOU, TBOPUECKOU U JPYTHX BUIAX JACSITCIBHOCTH;

YCTAaHOBKHM Ha AaKTUBHOE y4YaCTHE€ B PEIIEHWU MNPAKTUYECKUX 3a/ad COLMAIbHOU
HaIPaBJIICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO MPOPECcCuil pa3IMyHOro poja, B TOM YUCIE Ha
OCHOBE MMPUMEHEHHUS MPEAMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUSI K TpyHdy, JIOASIM TpyAa M pe3yibTaTaM TPYAOBOW JeATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYAJIbHON TPAEKTOPUU OOPa30BaHMA,
Oynymerr mpodeccnn M peanusanuu COOCTBEHHBIX >KM3HEHHBIX TUIAHOB C YYETOM



JUYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEN K XWMHH, WHTEPECOB WU TOTPEOHOCTEH
00IIIECTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH  I1eJIeCOOOpPa3HOr0  OTHOUIEHUSI K MPUPOJIe, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHUMAHUS  TJIOOAIBHOTO  XapakTepa HJKOJIOTHYECKHUX  MpoOJieM,  BIUSHUSA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE TPUPOJHOW M COLMAIBHOW CpEIbI;
OCO3HAHUSI HEOOXOAMMOCTH HCIOIb30BaHUSl JOCTUKEHUA XUMHHM MJI1 PEUICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOT'O HEMPUATHA AEHCTBHM, TPUHOCAIIUX BPEl OKPYKAIOIIEH IPUPOJIHON CpeaeE,
YMEHUSI  MPOTHO3UPOBATh  HEOJArOMPUATHBIE  HKOJIOTHYECKHUE  TOCIE/ICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIMYKS PA3BUTOTO HKOJIOTUUECKOTO MBIIUIEHUS, YKOJOTUYECKON KYJIBTYpPHI, OIbITa
JESITEIbHOCTH 3KOJOTHYECKON HAIPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMU B
MO3HABATEIbHOM, KOMMYHHMKATHUBHONW U COI[MAJIBHON NPaKTUKE, CIOCOOHOCTH H
YMEHUSI aKTUBHO MPOTHUBOCTOATH UJICOJIOTHH XeMOGhoOuH;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU U OOILIECTBEHHON MPAKTUKH;

MOHMMAaHUS CreUU(PUKU XUMHUU KaK HAyKH, OCO3HAHUS €€ pojii B (popMHpOBAHUU
pallMOHAJILHOTO HAyYHOTO MBIIIJICHUS, CO3JaHUU IIEJOCTHOTO IMpEACTaBICHUs 00
OKPYKaIOIIEM MUPE KAK O €AUHCTBE MPUPOIBI U YEIOBEKA, B TO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEH M peHIeHUU NPoOJIeM COXpaHEHHS TPHUPOIHOTO PABHOBECHS,
yOSKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMHUH JIJIs COBPEMECHHOM IIMBUJTU3AIUH:

B €€ T'YMaHUCTUYECKON HAMNpPABJICHHOCTH M BaXXHOW POJU B CO3/JaHUHM HOBOUW 0a3bl
MaTepUaNIbHONU KYJBTYphI, PEIICHUN TJIOOAIBHBIX MPOOJIEM YCTONYMBOTO pPa3BUTHSA
YEJIOBEUYECTBA — CBIPHEBOM, DHEPreTUYECKOM, TMHUIIEBOM M  SKOJIOTHYECKOU
0€30MacHOCTH, B PA3BUTUM MEIUIIMHBI, O0ECIICUCHUH YCJIOBUHN YCIICIIHOTO TPyJa U
HKOJIOTUYECKH KOM(MOPTHOM JKU3HU KaXKI0T0 YjieHa 0OIIEeCTBa;
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: NOHMMAaHUs CYLIIHOCTH METOJOB IIO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJyYaeMbIe
3HAHMS JIJIS1 aHAM3a U OOBSICHEHUS SIBIICHUN OKPYKAIOIIET0 MUPA U MPOUCXOISAIINX B
HEM W3MEHEHHM, YMEHUs JeiaTh 0OOCHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE HAyYHBIX
(haKTOB U UMEIOITUXCS JAHHBIX C 1IEJIbIO TTOJTYYEHUSI IOCTOBEPHBIX BHIBOJIOB;
CITIOCOOHOCTH CaMOCTOSITEILHO HCIOJb30BaTh XUMUYECKUE 3HAHUS JJIS pelieHUs
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIUSX;

VMHTEPECA K NO3HAHUIO U UCCIIEIOBATEIbCKOU JIESITEIbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HETPEPBIBHOMY 00Pa30BaHUIO U CaMO00Pa30BaHUIO, K

AKTUBHOMY IIOJIYUYCHHNIO HOBBIX 3HAHUN MO XUMHMU B COOTBETCTBHHU C >KU3HCHHBLIMHU
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NOTPEOHOCTSIMU; HMHTEpeca K OCOOCHHOCTSAM Tpyda B Pa3IHYHBIX cdepax
po(hecCHOHATEHOM e TEIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHUS yueOHOTO mpeameTa «XUMHUSD» Ha YPOBHE
CpeaHero o01ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBbIe AJ11 (POPMUPOBAHUS MUPOBO33PEHHUS 00YUAOIIUXCS MEXAUCIUTIITHHAPHBIC
(MeXIpeIMeTHBIE) OOIICHAayYHbIE TMOHSATHS, OTPAXKAIOIIME IEJIOCTHOCTh HAYYHON
KapTHUHBI MUpa U CHEUU(PUKY METOIOB IMO3HAHMSI, UCIOJB3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepusi, BEIIECTBO, SHEPIUsl, BJICHUE, NPOLIECC, CUCTEMA, HAyUHBIH (DaKT,
IPUHLIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUs, UCCIIEI0BaHUE, HAOII0CHHE,
U3MEpPEHUE, FIKCIIEPUMEHT U APYTHE);

YHUBEpCalbHblEe y4YeOHbIE JEHUCTBHUS  (IIO3HABaTENIbHbIE, KOMMYHHUKATHUBHBIE,
pEryJIsITUBHBIE), 0OecneunBarone GopMupoBaHue (yHKIHOHATBHON TPAMOTHOCTH U
COI[MATILHON KOMITIETEHIIMN 00Yy4YaroIINXCs;

CHOCOOHOCTh OOYYaIOIIMXCSl HCIOJB30BaTh OCBOCHHBIE MEXAMCLUUIIIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUSI U YHUBEPCAJIbHbIE yUeOHbIE IEHCTBUS B I03HABATEIBHON
Y COLIMAJIBHOM ITPaKTHUKE.

MertanpenMeTHbIE Pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIbHBIMH Y4€OHBIMU
M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU ICHUCTBUSMHU.
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUS

ba3oBbie jlornyeckue 1eicCTBUSA:

CaMOCTOSITENIbHO (HOPMYJIUPOBATh U aKTyaJIM3UPOBaTh MpOOJEMY, BCECTOPOHHE €&
paccMaTpHBaTh;

ONPENENATh UEIU ACATENBHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTaThl I€ATEIHOCTH C MIOCTABJICHHBIMU LEJSIMHU;

MCIIOJIb30BaTh MPU OCBOCHUH 3HAHUM MPUEMBI JJOTUYECKOTO MBILUICHHS — BBIIESATh
XapaKTepHbIEe MPU3HAKK MOHATHUA M yCTaHABIMBATh MX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIUE TOHSTHUS ISl OOBSCHEHMS] OTIEIbHBIX (PAKTOB M SIBJICHUH;
BbIOMpaTh OCHOBAHUS M KPUTEPUHM MJS KIACCHU(PHUKAIMU BEIIECTB MU XUMHYECKHX
pEeaKUunii;

YCTaHaBJIMBATh MPUYUHHO-CIEACTBEHHBIE CBS3M MEXKAY H3YyYaeMbIMHU SIBJICHUSMH;
CTPOUTBH JIOTUYECKHE PACCYKICHHS (MHIYKTHBHBIC, NEAYKTHUBHBIE, IO AHAJIOIHH),
BBISIBJISAIT 3aKOHOMEPHOCTH M TPOTUBOPEYMS B paccMaTpUBAEMbIX SIBICHHSX,
bopMyaMpOBaTh BBIBOJABI W 3aKIIOYEHHS; MPUMEHATH B IMpOLIECCE€ IO3HAHMS,
UCIIOJIb3yeMble B XMMHUM CHUMBOJMYECKHE (3HAKOBBIE) MOJENH, MpeoOpa3oBHIBATH
MOJICJIBHBIE MPEACTABICHHUS] — XUMUYECKHM 3HAK (CHMBOJI) DJIEMEHTA, XUMUYECKAs
dopMyna, ypaBHEHHE XHMHUYECKOHM peakuMh — TMpH pPElIeHuH Yy4eOHBIX

MMO3HABATCJIbHBIX W IPAKTUYCCKHUX 3aJia4, IHIPUMCHATb HA3BAHHBIC MOJIACJIbHLIC
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MPEACTABICHUS /I BBISIBIICHUSI XAPAKTEPHBIX MPU3HAKOB H3Y4Ya€MbIX BELIECTB U
XUMUYECKUX PEAKIINMN.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

BJIaJIETh OCHOBAMHU METOJ0B HAYYHOTO IO3HAHUS BEUIECTB U XMMUYECKUX PEAKIIN;

dbopMynupoBaTh IENH W 3a7aud HCCIEIOBAHUS, HCIOJIb30BaTh IOCTABJICHHBIE U
CaMOCTOSITENFHO C(hOPMYITMPOBAHHBIE BOTIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBHI 17151 (POPMUPOBAHUS TUTIOTE3BI TIO TTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CY/KJICHUM;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEACHUS YUYCHUUECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATH YMEHHMsI HaON0/laTh 3a XOJOM Ipoliecca,

CaMOCTOATENILHO TMPOTHO3UPOBATh €ro pe3yibTaT, (hopMylIupoBaTh 00OOIICHUS U
BBIBOJIbl OTHOCHUTENIBHO JIOCTOBEPHOCTHU PE3YyJbTATOB HCCIIEIOBAHUSA, COCTaBIATH
000CHOBaHHBIN OTUYET O MPOJIETaHHON padoTe;

NPUOOPETATh OMBIT YUCHUYECKOM HCCIENOBATEIbCKON M MPOEKTHON AESTEIbHOCTH,
IPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJ/IOB
peLIECHUS NPAKTUYECKUX 337a4, IPUMEHEHUIO PA3JIUYHBIX METOIOB ITO3HAHUSI.
Pabora c nnpopmanueii:

OPUEHTHUPOBATLCA B PA3JIMYHBIX HCTOYHHMKAX HMH(pOpManuu (HaydyHO-TIOMyJIsipHAas
JUTEpATypa XUMHYECKOTO COAEpKaHUs, CIpaBOUYHbIE TOcoOus, pecypchl IHTepHeTa),
aHaJTM3UPOBATh HH(POPMAIINIO PA3TMYHBIX BUAOB U (POPM MpEICTABICHUS, KPUTHIECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;
dbopMyIUpOBaThH 3aMPOChl U MPUMEHATHh PA3JIMUHbIE METOJAbl MPHU MOUCKE U OTOOpE
uHdopmaIuu, HeoOX0IUMOM TS BBITIOTHEHUS YY€OHBIX 3a71a4 ONPEACIIEHHOTO TUTIA;
pruoOpeTaTh OTIBIT UCIIOIb30BaHUs WH()OPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUNA U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENFHO BBIOMpATh ONTUMANbHYIO (OpMY TpeAcTaBlieHus HHPOpMaIUU
(cxemsl, rpauKu, TMarpamMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KAaueCTBE CPEACTBA MpPU pabOTe C XHUMHUYECKOU
uH(popmarmei:

MPUMEHSTh MEXIpeIMeTHbIE ((PU3MUECKHe W MATeMaTHYeCKUE) 3HAKH W CHUMBOJIBI,
dbopmysbl, abOpeBUATyphl, HOMEHKJIATYPY; HCIIOJB30BaTh M MPeoOpa3OBHIBATH
3HAKOBO-CHMBOJIMYECKUE CPEJCTBA HATJISTHOCTH.

KoMMyHUKATHBHBIEC YHHMBEPCAJIbHbIE Yy4eOHbIE 1eHCTBUSA:

3a/laBaTh BOIIPOCHl IO CYIIECTBY OOCYXJaeMoill TeMbl B XOJ€ Auanora W/Wiu
JMCKYCCUH, BbICKa3bIBaTh UJieH, (DOPMYIUPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIBHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTAlUed pe3yJbTaTOB MO3HABATEIbHON  JIESTEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEIbHO WJIK COBMECTHO CO CBEPCTHUKAMHU IPU BBINOJHEHUU

XUMHUYICCKOI'0O SKCIICPHUMCHTA, Hp&lKTH‘-IGCKOfI pa6OTbI 10 HCCICA0BAaHHUIO CBOMCTB
9



M3Y4aeMbIX BEIIECTB, pealn3alii y4eOHOTo MPoeKTa u (HOPMYIUPOBATH BHIBOJBI IO
pe3ysibTaTaM MTPOBEAEHHBIX HMCCIEAOBAHUN MYyTEM COTJIACOBAHUS TMO3UIUNA B XOJE
o0CyXeHrsI 1 OOMEHa MHEHHUSMHU.

PerynsitTuBHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS

CaMOCTOSITEJIbHO  TUIAHUPOBaTh M OCYUIECTBIATH  CBOKO  ITO3HABATEIBHYIO
NEATEIIbHOCTh, ONpenelsas €€ IeJMd M 3aJauyd, KOHTPOJHUPOBATH U IO MEpE
HEOOXOJMMOCTH  KOPPEKTHUPOBATh TMpEAjiaraeMblii  aNTOpUTM JACUCTBUNA  TIpU
BBITIOJITHCHUHM YYEOHBIX M  HCCIIENOBAaTEIhCKUX 3a/]ad, BbIOMpaTh Hambosee
3¢ PeKTUBHBIN CIIOCOO WX PEIICHHS C YU4ETOM MOTYYEHUS HOBBIX 3HAHHUH O BEIIECTBAX
Y XUMUYECKUX PEaKIUIX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITEIBHOCTM Ha OCHOBE camoaHalu3a u
CaMOOIICHKH.

NPEJIMETHBIE PE3YJIBTATBI
[IpenMeTHble pe3yabTaThl OCBOEHHUSI Kypca «OOIass M HeopraHudecKas XUMUS

OTPaXKaroT: CPOPMUPOBAHHOCTH MPEACTABICHUMA:

0 XMMHYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUH B
MIO3HAHUU SIBJICHUN TPHUPOIBI, B GOPMUPOBAHUHN MBIILICHUS U KYJIbTYPbI IUYHOCTH, €€
(GYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOIMMOMN /IS PEIICHUS MPAKTUYECKUX 3aJ1ad U
AKOJIOTUYECKH 00OCHOBAHHOI'O OTHOILICHUS K CBOEMY 3JI0POBbIO U MPUPOIHON Cpejie;
BJIQJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpas BKIIIOYACT:

OCHOBOITOJIAraloIye IMOHATHUS (XMMUYECKUN 3JIEMEHT, aToM, u3orom, S-, P-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKYyJia, MOJb, MOJSIPHBI 00BEM,
BAJICHTHOCTb, JJICKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCICHMS, XHMHYECKas CBA3b
(KOBaJICHTHAsl, HOHHAsI, METAJTMYECKas, BOJIOPOJIHAS), KpUCTAIIMYECKas pemérka,
TUNBI  XUMHYECKUX  PEAKUMH, pacTBOp,  DJEKTPOJUTHI,  HEIJICKTPOJMTHI,
AJEKTPOJUTHYECKAsE  JUCCOLMAIUSA, OKHUCIMUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUUYECKOHN peakluu, XUMHUUECKOE PaBHOBECHE);

TEOPUU U 3aKOHBI (TEOPHUSI DJICKTPOJUTUUECKON AUCCOIMAINH, TTIEPUOJUIECKHUIN 3aKOH
HA.. MeHnneneeBa, 3aKOH COXPAaHEHHUS MAacCChl BEIIECTB, 3aKOH COXPAaHECHUS U
MpeBpaIleHUs]  DHEPTUM  MPU  XUMHYECKUX  PEAKLMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHMS, JIeKAIME B OCHOBE
MMOHUMAaHMS TPUIMHHOCTH U CUCTEMHOCTH XMUMHUYCCKHUX SBJICHUH, (DaKTOJIOTHICCKHE
CBEJICHUS O CBOWCTBAaX, COCTaBe, IMOJYYCHHUHM U 0OE€30MacHOM HCIOJIb30BAHUU
BOKHEHIIIMX HEOPTaHUYECKUX BEHIECTB B OBITY M MPAKTHUUYECKOH AEATETbHOCTU
4eJioBeka; chOPMUPOBAHHOCTh YMEHUM BBISIBIISITH XapaKTepHbIEC MIPU3HAKU MOHSITHH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSITHS TIPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;

cOPMHPOBAHHOCTh YMEHHM  HCIOJIb30BAaTh XUMUYECKYIO CHUMBOJUKY  JJIS

cocTaBieHUs:  (QOpMya  BEIIECTB W  YPaBHEHUH  XUMHUECKHX  PEaKIIMid,
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cucremarndyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OTAEIbHBIX
HEOPraHWYECKUX BEIECTB (yrapHbli ras, yriIeKUCIbIi ra3, aMMuak, rai€Hast U3BecTb,
HeraméHasi U3BeCTh, IUThEBAsI COAA, TUPUT U APYTHUE);
C(OPMUPOBAHHOCTh YMEHHUM ONPENENATh BAJICHTHOCTb U CTENEHb OKHUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJUHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOH CBS3H
(koBaJieHTHasi, HMOHHAs, METaJUIMYeCKas, BOJAOPOAHAs) B COECIMHEHHSX, THII
KPUCTAJUIMYECKOW PEHIETKH KOHKPETHOrO BEIIecTBa (aTOMHAs, MOJEKYJspHas,
WOHHAs, METaJUIMYECcKasi), XapakTep cpeibl B BOAHBIX PAaCTBOpPaX HEOPraHHMYECKHUX
COCJIMHCHUM;
c()OPMUPOBAHHOCTh YMEHUM YyCTAHABIMBATh IPHUHAJJIEKHOCTh HEOPraHUYECKUX
BEUIECTB II0 UX COCTaBY K ONpPEIEIEHHOMY KIJIAacCy/TpyIie COeAMHEHUM (IIPOCThIE
BEILIECTBA — METAVIbl U HEMETAJJIbl, OKCUJbI, OCHOBAHUS, KUCIOTHI, aM(OTepHbIC
TUAPOKCHUIBI, COJIH);
c(hOpMUPOBAHHOCTh YMEHMI pacKphIBaTh CMBICT Mepuoauueckoro 3akona JI.W.
MenzeneeBa U I€MOHCTPUPOBATH €0 CUCTEMATH3UPYIOILYIO, OOBSICHUTEIBHYIO U
IPOrHOCTUYECKYIO (DYHKLINU;
C()OPMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh JJEKTPOHHOE CTPOECHUE aTOMOB
XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB lleproandyeckoil cHCTEMBI XMMHYECKUX
anmemeHnToB JI.MI. MeHneneeBa, WCHONB3ys TOHATHS «S-, P-, O-3JI€KTpOHHBIC
opOUTaNN», «IHEPreTUYECKUE YpPOBHU», OOBACHATh 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKHX D3JEMEHTOB WU HMX COCJUHEHUH M0 MEepUuoJaM U Trpymiam
[lepnoguueckord  cucremMbl  XxuMHueckux  anemeHtoB .M.  Menneneesa;
c(hOpPMHPOBAHHOCTh YMEHUN XapakTEepH30BaTh (OMHUCHIBATh) OOIIHME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKMX BEIIECTB  Pa3IWM4HBIX KJIACCOB, IOATBEPKIATh
CYILIECTBOBAHME TI'E€HETUYECKOM CBSA3M MEXIY HEOPraHMYECKMMHU BEIIECTBAMH C
MIOMOILBIO YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIL;
cOPMHPOBAHHOCTh yYMEHHUS KJIACCU(DUIMPOBATH XUMUYECKHE PEAKLIHH 10
pa3NuYHBIM MpU3HAKaM (YUCIYy M COCTAaBY pEarupyroliuX BEIIECTB, TEIIOBOMY
ahdexTy peakuur, U3MEHEHUIO CTENEHEW OKHCICHUSI DJIEMEHTOB, O0OpaTUMOCTH
pEeaKklNy, yYaCTHIO KaTaau3aTropa);
c(OPMUPOBAHHOCTh YMEHUN COCTABIIATH YPAaBHEHMsI PEAKIMH Ppa3IUUHBIX THIIOB,
MOJIHBIE M COKpAIlEHHBIE YPaBHEHUS peaklUii HOHHOTO 0OMEHa, YYUTHIBAs yCIIOBHS,
IIPU KOTOPBIX 3TH PEAKLUU UAYT A0 KOHLA;
c(hOpMHPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIIMH, OTBEPKAAIOIINE KaueCTBEHHBIN
COCTaB PA3JIMYHBIX HEOPTAaHMYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM MyTEM MOHBI,
NPUCYTCTBYIOIIME B BOJHBIX  PAacTBOpaxX  HEOPraHMYECKUX  BEIIECTB;
C(OPMUPOBAHHOCTh ~ YMEHHH  pacKphplBaThb  CYIIHOCTb  OKHUCIUTEIBHO -
BOCCTAHOBUTENBHBIX PEAKIM TMOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OanaHca
ITUX PEAKLINM;

11



chOPMHPOBAHHOCTh YMEHUU OOBSCHATH 3aBHUCHUMOCTh CKOPOCTH XHUMHUYECKOU
peaKkiMu OT Pa3INYHbIX (PAaKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PaBHOBECHS B
3aBUCUMOCTH  OT  BHemHero  BozfedctBus  (mpunmun  Jle  Illatenbe);
c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEPU30BaTh XMUMHUYECKHE MPOIECCHI, JIeKAIIUE B
OCHOBE TMPOMBIIIICHHOTO IIOJYyY€HUS CEPHOM KHUCIOTHI, aMMHaKa, a TaKke
chOPMHPOBAHHOCTh  TPENCTaBICHUA 00 OOmMWX HAYYHBIX NPUHIUNAX U
HKOJIOTMYECKUX MTPOOIeMax XMMHUYECKOT0 TPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH TPOBOAUTH BBIUYMCICHUS C WCTIOIB30BAHUEM TOHSTHS
«MaccoBasi JIOJs BEIIECTBA B pacTBOpe», OOBEMHBIX OTHONICHWI Ta30B MpuU
XUMUYECKUX PEaKIHUsAX, MacChl BEIIECTBA WM 00bEMa Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WU OOBEMY OJHOTO M3 y4YaCTBYIOIIHUX B PEaKIUU
BEILIECTB, TEIUIOBOrO 3(P(eKkTa peakluy Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUI COOJIIOAATH MTPABIIIA TTOJIB30BAHUS XUMUUECKOM MOCYA0M
1 1a00OpaTOpHBIM OOOPYJIOBAHMEM, a TakKe IMpaBuiia OOpalieHus C BEIIECTBAMU B
COOTBETCTBUM C HMHCTPYKIMSIMHU [0 BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB;

c(hOpMHPOBAHHOCTh YMEHHI TUIAHUPOBATH U BBIMIOJHIATH XUMHUUYECKUI IKCIIEPUMEHT
(pa3ioxkeHue MEepPOKCHUIa BOJAOPOAA B MPUCYTCTBUHU KaTalu3aTropa, OMNpE/IeSICHHUE
Cpeapl pAacTBOPOB BEHIECTB C MOMONIBIO YHUBEPCAIBLHOIO WHIWKATOPA, BIWSHUE
pa3IMUHbBIX (PAaKTOPOB HA CKOPOCTh XUMUUECKOUN pEeaKUuu, peaKIuu HOHHOTO 0OMEHa,
KaueCTBEHHbIC peaklUM Ha cyibdar-, KapOOHAT- M XJIOPUI-aHUOHBI, HAa KATHUOH
aMMOHHUSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad 1o TemaMm «MeTamiey ¢
«HemeTanme») B COOTBETCTBHH C MTPaBUIIaMU TEXHUKH O€30MAaCHOCTH MPHU 00paIlleHUN
C BeIIeCTBAMH U JabOpaTOpHBIM 000PYIOBaHWEM, TMPEJCTABIATh PE3YIbTaThl
XUMHUYECKOTO SKCTIIEPUMEHTA B (DOpME 3amic ypaBHEHUI COOTBETCTBYIOIIUX PEAKIIHIA
1 (hOopMyIHPOBaTh BBIBOJIbI HA OCHOBE ITHX PE3YJIbTATOB;

cOPMUPOBAHHOCTh ~ YMEHHMM  KPUTHYECKH  aHAIMU3UPOBATh  XUMHUYECKYIO
uHpopMalMio, TMOJydYaeMyr0 W3 pPa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYHUKalu, MTHTEepHET U Apyrux);

c(hOpMHPOBAHHOCTh YMEHUHN COOJIIOATh MPaBHJia YKOJOTUYECKH IIeJIeCO00Pa3HOTO
MOBEICHUS B OBITY M TPYJIOBOU JACSITEIBHOCTH B IEISIX COXPAHEHHS CBOETO 370POBBS
Y OKPYXKarolllel MPUPOJHOU CPEIbl, OCO3HABATH ONMACHOCTh BO3JECUCTBUS HA KUBbBIC
OpraHU3MBbI OINpeIeIEHHBIX BEIIECTB, TOHUMAas cMbIci TokazaTens [1IK, moscHsITh Ha
npuMepax crocoObl YMEHBIIICHHUST U TIPEAOTBPAILICHUS UX BPEAHOTO BO3JICUCTBUS HA
OpraHu3M 4YeJIOBEKa; Il OOy4YarolUXCsd C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3I0pPOBbsI: YMEHHE MTPUMEHSATh 3HAHHS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHU;

JJIA CIICTIBIX U CJIa60BI/II[HIHI/IX O6yLIaIOHII/IXC$I:
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YMEHHE HCIIONb30BaTh pelbeHO TOUeUHYIO0 cucteMy oOo3Hauenuid JI. bpaitnsa mis
3aliCU XUMUYECKUX (popmyt.

COAEPKAHUE OBYUYEHUSA
Teopernueckne 0CHOBbI XUMUH
XuMUYecKuil anmeMeHT. AToM. Snpo aroma, HM30TOMBI. DJIEKTpPOHHAs 000JI0YKA.
DHepreTUvecKrue ypoBHH, MOAYPOBHH. ATOMHBIC opOuTanmu, S-, P-, O- 3JIEMEHTHI.
OcobOeHHOCTH pacTpeelICHUsT AJIEKTPOHOB IO OpOUTAISIM B aToOMax JJIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOH(DUTypallHsi aTOMOB.
[Tepuonnueckuii 3akoH U lleprommueckas cucrema XuMUUYeCKHX 3yeMeHToB JI.M.
MenneneeBa. CBsi3p nepuoguyeckoro 3akoHa u Ilepuoguyeckoil CHCTEMBI
xuMHA4deckux dneMeHToB J[.M. MeHneneeBa ¢ COBpPEMEHHOM TEOpUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUSI CBOWCTB XHMHUYECKHUX JJIEMEHTOB WU
00pa3yeMbIX UMU MPOCTHIX U CJIOKHBIX BEILIECTB IO TPYIIaM U MepuojiaM. 3HaYCHHUE
MEPUOIMYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crtpoenue BemiecTBa. XUMHUECKas CBSI3b. BBl XUMHUUECKOW CBSI3U (KOBaJCHTHAs
HEMOoJISIpHAs ¥ TIOJIsIpHAsi, WOHHAs, MeTauinueckas). MexaHu3mbl 00pa3zoBaHUs
KOBAJIEHTHOM XMMHUYECKOU CBsA3U (0OMEHHBIN U TOHOPHO-aKIENITOPHBIN ). Bogopoanas
CBsI3b. BaneHTHOCTh. OneKTpoOoTpHUIATENbHOCTh. (CTeneHb OKUCIeHUA. HOHBIL:
KaTUOHBI U AHUOHBI.

BemectBa MOJEKYJISIPHOTO W HEMOJEKYJSIPHOTO CTPOCHMS. 3aKOH TMOCTOSIHCTBA

COCTaBa BEIIECTBA. THIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTAJUIMYECKON PELIETKHU.

[TonsTue 0 nucnepcHbIX cucremax. McTuHHBIE M KOJUIOWIHBIE pacTBOphl. MaccoBas
JIOJIS1 BEIIECTBA B PACTBOPE.

Knaccudukainmsa nHeopranmdeckux coeauHeHuid. HomMmeHkmaTypa HeOpraHMYeCKHX
BEIIECTB. [ €HeTHYecKass CBSI3b HEOPTraHMYECKUX BEIIECTB, MNPUHAMICKANMNX K
Pa3IMYHBIM KJ1accam.

Xumnueckas peakius. Kiaccugukanys XMuMUYeCKUX peakivii B HEOPraHUYECKON U
OpraHUYECKON XMMHHU. 3aKOH COXPAHEHHS MAacCChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILECHUS SHEPTUHU NP XUMUYECKUX PEaAKIUSX.

CKOpOCTh peakIny, e€ 3aBUCUMOCTh OT pa3IndHbIX (hakTopoB. OOpaTUMBbIE pEAKIIHH.

Xumuueckoe paBHOBecHe. DakTOphl, BIHUSIOMIME HA COCTOSIHUE XUMHUYECKOIO
pasHoBecus. [Ipunuun Jle Hlarense.
DnekTposauTuueckas guccoruanus. CuiabHbIe U cliadble 2JeKTpoauThl. Cpea BOIHBIX
pacTBOPOB BEIECTB: KHUCIIAs, HEWUTpalbHas, mienouHas. [loHsTHEe O BOAOPOIHOM
nokaszarene (PH) pactBopa. Peakuiuu nonHoro oomMeHa. [ ' uaponn3 HeopraHu4eCcKux u
OPraHUYECKUX BEILIECTB.
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OKHCIUTETFHO-BOCCTAHOBUTEIBbHBIE peakiuu. [[oHsITHE 00 37IeKTpOoM3e pacIiuiaBoB U
pacTtBOpoB conell. [IpuMeHenne 351eKTposm3a.

JKCNEePUMEHTAIbHbIE METOAbI HM3Y4YeHHMSsl BelleCTB M HX MpeBpallleHHi
Hemonctpanust tabmui «llepuonunyeckas cucremMa xumudeckux snemeHToB [I.U.
MeHieneeBay, U3y4eHUE MOJICNICH KPUCTATUIMYECKUX PEMIETOK,

HaOJTFOICHNE U ONTMCAHNE IEMOHCTPAIIMOHHBIX U TA0OPATOPHBIX OIBITOB (Pa3I0KEeHUE
MEePOKCHJIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaIN3aTopa,

OMpeIeJICHHE CPEIbl PACTBOPOB BEIECTB C MTOMOIIBI0O YHUBEPCATILHOTO UHIUKATOPA,
peaKIy HOHHOTO OOMEHa),

MPOBEJICHUE MPAKTHUECKOW paboThl «BiusiHue paznuuHbix (aKTOPOB Ha CKOPOCTH
XUMUYECKON pEAKIIUN.

PacuérHble 3agaun

Pacuétbl Mo ypaBHEHUSM XUMHUYECKUX DPEaKIMii, B TOM YHUCJIE TEPMOXUMHUUYECKHUE
pacy€Thl, pacu€Thl C UCIOIH30BAHUEM MOHSATUS «MAccOBas JI0JIsl BELIESCTBAY.
Heoprannyeckasi xumus

Hemeramnbl. Ilonoxxenue HemetaiwioB B Ilepuogumyeckoid cUCTEME XHUMHYECKUX
anemeHToB J[.M. MenzaeneeBa u OCOOCHHOCTH CTpPOCHHSI aToOMOB. Du3znyeckue
CBOICTBa HEMETa/NIOB. AJUIOTPOIUS HEMETaUIoB (Ha MpUMEpe KUCIOpOAa, CEpHI,
dbocdopa u yraepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIOB (TaJIOTE€HOB, Cephl, a3oTa, (hocdopa,
yriiepoaa U KpeMHHs) U UX COSAUHEHUM (OKCHUIOB, KHCIOPOACOJACPKAIIUX KUCIOT,
BOJIOPOJIHBIX COCTUHEHUM ).

[IprumeHeHne BaXXKHENIINX HEMETAJUIOB U UX COCAUHECHUM.

Meramisl. [1onoxenue meraiuioB B Ilepruoandeckoi CHCTEME XUMUYECKUX 3JIEMEHTOB
.. MenneneeBa. OcOOEHHOCTH CTPOCHUSI DIEKTPOHHBIX OOOJIOYEK aTOMOB
MetaioB. OOmue ¢usmdeckue cBoiicTBa MeTaioB. CIulaBbl  METAJLIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSIKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXKHEHUIIMX METAUIOB (HATpUM, KaJIUid, KajdblUi, MarHu,
ATIOMUHUH, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUH.

O6mue crnocoObl ToMydeHus: MeTtaioB. Mertamtyprus. Kopposust meranios.
Crioco06b1 3amuThl OT Koppo3uu. [IpuMeHneHrne MeTauioB B ObITY U TEXHUKE.
JKCNepUMEHTATbHbIE METOAbI N3YYEeHHUS BeleCTB M UX NMPeBPalleHuil
N3yyenue kosuiekimu «MeTaiibl M CIUTaBbDY, 0Opa3loB HEMETAJUIOB, DPEIICHUE
AKCTIIEPUMEHTAJIbHBIX 3a/ia4, HaOJIOJeHUE | OIHUCAHHWE JACMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUAPOKCHIA AJTIOMHHHUS C pPacTBOpamMu
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJIJIOB).

PacuérHble 3agaun

Pacuétbl Macchl BelllecTBa Wik 00bEMA Tra30B MO0 U3BECTHOMY KOJIMYECTBY BEILIECTBA,

Macce Wih 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, PACUETHI MACCHI
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(00BEMa, KOMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BEIIECTB UMEET
IIPUMECH.

XuMHSA U KM3Hb

Ponp xumum B 0O0€CHEUYEHHUM 3KOJOTUYECKOW, DSHEPreTUYECKOM U MHILEBOU
0e30MacHOCTH, pPA3BUTUM MeIUUUHBL. [loHSATME O HAy4yHBIX METOAAaX MO3HAHUSA
BEILECTB U XUMUYECKUX PEAKIIHII.

[IpencraBiaennss 00 OOMMX HAYYHBIX NPUHIUIAX MPOMBIIIICHHOTO MOJy4eHUs
BAKHEUIIINX BEIIECTB.

YenoBek B MHpE BELIECTB M MaTE€pPUAJIOB: BAXKHEHIINE CTPOMTENIBHBIC MaTE€pUalbl,
KOHCTPYKLIMOHHBIC MAaTepuasbl, KpacKd, CTEKJIO, KepaMHKa, MaTepHalbl I
3JIEKTPOHUKH, HAHOMATEepHUalbl, OPraHU4ECKHE U MUHEPAJIbHBIE y100pEHUSI.

XUMHS ¥ 3I0pOBbE YEJIOBEKA: ITpaBuila UCIOJIb30BaHUS JIEKaPCTBEHHBIX MPENapaToB,
npaBuia 0€30MacHOr0 UCHOJIb30BAHMS IPEMAPAaTOB OBITOBOM XMMHUU B ITOBCEHEBHOM
YKU3HH.

Me:xnpeaMeTHble CBSI3H

Peanuszanus MeXnpeIMETHBIX CBSi3ed NpU H3yYEHUU OOIIeW M HEOpPraHu4ecKou
xumMuud B 11 Kimacce oOCylIecTBISETCS 4Yepe3 HCIOJIb30BAHME Kak OOIIMX
€CTECTBEHHOHAYUYHBIX NOHATHH, TaK W IOHATHMN, SBISIOIIUXCS CHCTEMHBIMH JUIS
OTJIEJBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAy4YHbIE MOHATHS: HAYYHBIM (DakT, rUIoTe3a, 3aKOH, TEOpUs,
aHanu3, CUHTE3, Kiaccu(ukanus, MNEPUOAUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

duznka: MaTepusi, SHEPIUs, Macca, aTOM, AIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOII,
pasi0aKTUBHOCTb, MOJIEKYJIA, JHEPIreTUUECKUN YPOBEHbB, BEILIECTBO, TEJIO, 00BEM,
arperaTHoe COCTOSIHUE BEILECTBA, (PU3NYECKUE BEIUUMNHBI U €AUHUIIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: kierka, opranusm, 3KocucTeMa, onocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTAMHHbBI, OOMEH BEILIECTB B OPraHU3MeE.

["eorpadusi: MuHepasbl, rOpHbIE TOPO/IbI, MOJE3HBIE UCKOMIAEMbIE, TOIUIMBO, PECYPCHI.
TexHonmorusa: XUMHYECKass MPOMBILUIEHHOCTb, METALUIYprusi, IPOU3BOACTBO
CTPOUTEIBHBIX MaTEPHANIOB, CEJIIbCKOXO3IMCTBEHHOE IPOM3BOACTBO, IHUIIEBAs
IIPOMBILUIEHHOCTD, dapmainieBTHUECKasE ~ ITPOMBIIIIEHHOCTD, IIPOU3BOJICTBO
KOCMETUYECKHX IpenapaToB, MPOU3BOJCTBO KOHCTPYKLUHMOHHBIX MAaTE€pHUasoB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.
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Conep:xanue y4e0HOIro npeamera.
N3yuenne kypca «Xumusi» B 11 kiacce Ha 0a30BOM ypOBHE OCHOBBIBA€TCS Ha
3HAHUAX, NOJYYEHHBIX YYAIIUMHUCS B OCHOBHOM IIKOJIE.

TeOpeTH‘leCKI/Ie OCHOBBI XMMHH

XuMUYecKul 3reMeHT. AToM. Snpo aroma, HM30TOMBlL. DJIEKTPOHHAs 000JI0YKA.
DHepreTUveckrue ypoBHH, MOAYPOBHH. ATOMHBIC opOuTamu, S-, P-, O- 3JIEMEHTHI.
Oco0OeHHOCTH pachpe/leJICHUus] AJIEKTPOHOB IO OpOUTaIsIM B aroMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaIusi aTOMOB.

Ilepuonnueckuit 3akoH u llepuoamyeckas cucrema XuUMUYeCKux 3ieMeHToB .M.
MenneneeBa. CBs3p NEpPUOAUYECKOTO 3akoHa H l[leproanyeckol CHCTEMBI
xuMudeckux diemeHToB J[.M. MenpneneeBa C COBPEMEHHOM TEOpUEUW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHMS CBOWCTB XHUMHUYECKHUX JJIEMEHTOB H
00pazyeMbIX MU MPOCTHIX U CJIOKHBIX BEILIECTB IO TPYIINaM U MepuojiaM. 3HaYCHHUE
MEPUOIMYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMUUYECKasi CBsI3b. BHUBI XUMHUECKON CBSI3U (KOBaJIEHTHAS
HEMOoJIsIpHAsE W TIOJsIpHAsi, HMOHHAs, MeTajuimdeckas). MexaHu3Mbl 00pa30BaHUS
KOBAJIEGHTHON XMMHUYECKOM CBA3U (0OMEHHBIN U TOHOPHO-aKUENTOPHbIN ). Bogoponnas
CBsI3b. BaneHTHOCTh. OneKTpooTpHUlaTENbHOCTh. (CTeneHb OKUCIeHUA. HOHBIL:
KaTUOHBI 1 AHUOHBI.

BemiectBa MOJEKYISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHUA. 3aKOH IIOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKHX PEMIETOK. 3aBHCUMOCTb CBOMCTBA
BEIIECTB OT TUIA KPUCTAJUIMYECKON PELIETKHU.

[TonsTie 0 nucnepcHbIX cucremax. McTuHHBIE M KOJUIOWIHBIE pacTBOphl. MaccoBas
JIOJIS1 BEIIECTBA B PACTBOPE.

Knaccudukanusa wneopranmdyeckux coeauHeHuid. HoMeHkmatypa HEOpraHMYECKUX
BEIIECTB. [ €HeTHYecKass CBSI3b HEOPTraHMYECKUX BEIIECTB, MNPUHAMICKANMNX K
pPa3IMYHBIM KJ1accam.

Xumuueckas peakuus. Kiaccuukanys XMMHYECKUX pEaklMii B HEOPraHUYECKON U
OpPraHMYEeCKON XUMHH. 3aKOH COXPAHEHMUSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPALICHUS SHEPTUU MIPU XUMUYECKUX PEAKIUAX.

CKopoCTh peakuuu, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (hakTopoB. OOpaTUMbIE pEaKlUu.
XuMuueckoe paBHOBecHe. DaKTOPhI, BIHUSIONIME HA COCTOSIHUE XHUMHUYECKOIO
paBHOBecus. [Ipunnun Jle [larense.

DnexTponutryeckas gucconuarus. CuibHbIC U clladble 3JeKTpoduThl. Cpena BOTHBIX
pacTBOPOB BEIIECTB: KHUCIAs, HEUTpajbHAas, ILIenodHass. lloHATHE O BOAOPOAHOM
nokasarene (PH) pactBopa. Peakiiuu nonnoro oomeHa. I ' maponu3 HeOpraHUIeCKUX M
OPraHUYECKUX BEILIECTB.

OKHCIUTETFHO-BOCCTAHOBUTEINBbHBIE peakinu. [ToHsTHE 00 2IeKTpoM3e pacijiaBoB U
pacTBOpOB cojiel. [IpumMeHenne aneKTpoaus3a.

JKCIEePUMEHTAJIbHbIE METOAbl HM3YYeHHUS BelleCTB M MX MNpeBpalleHui
HemoHctpanust tabmun «llepuoandeckas cuctemMa XumMudeckux sjaementoB [[.U.
MenpeneeBay, H3ydyeHUE MOJENEH KPUCTAIUIMYECKUX PEIIETOK, HaOMI0eHue u
ONMKCAHKHE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3joKE€HUE MEPOKCHUIA

BOAOpPOJa B MPHUCYTCTBUHU KaTalnu3aTopa, OMPCACICHNUC CPCAbl paCTBOPOB BCHICCTB C
16



MOMOIIBI0 YHUBEPCAIBHOTO HWHAWKATOPA, PEAKIIMM MOHHOTO OOMEHA), TPOBEICHUE
MpaKTUYECKON paboThl «BausHue pa3nuuHbIX (HAKTOPOB HA CKOPOCTh XUMHYECKOM
peakuum.

Pacuérnnie 3agaun

Pacuérel mo ypaBHEHMSIM XUMHUYECKHX PEAKIUH, B TOM YHUCIE TEPMOXUMHUYECKHE
pacy€Thl, pacu€Thl C UCIOJIB30BAHUEM MOHATHS «MACCOBAsI 0JIS BEIIECTBAY.
Heopranuuyeckasi xumusi

Hemeramnbl. Ilomoxenne HemeraiuioB B llepmoamdeckoll cucTeMe XUMHUYECKUX
anemeHToB J[.M. MenzaeneeBa U OCOOEHHOCTM CTpoeHHs aroMoB. Dusnmyeckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONHS HEMETAIIOB (HAa MpUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaepona).

XUMUYECKHE CBOMCTBA BaXKHEUIIINX HEMETAJUIOB (TaJIOr€HOB, Cepbl, a30Ta, pocdopa,
yriiepoaa U KpeMHHS) U UX COCAUHEHUM (OKCUIOB, KUCIOPOJCOAEPKAIINX KHUCIOT,
BOJIOPOJIHBIX COCIMHEHUM ).

[IpuMeHEeHNE BAKHENIIINX HEMETAVIOB U X COESTUHEHHIA.

Mertansl. [lonoxenne MmetaioB B [leproinueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. OcoOEHHOCTH CTPOCHUSI DIEKTPOHHBIX OOOJIOYEK aTOMOB
MerauioB. OOmme ¢usnueckue cBoiicTBa MerauioB. CIulaBel  METaIJIOB.
DNEKTPOXUMHUYECKUI PSJI HAITPSYKEHU METAIIOB.

XHWUMHUYECKHE CBOMCTBA BAXKHEHINMX METAUIOB (HATpHUH, KaJUM, KaJblUi, MarHuu,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUH.

OOmue cnocoObl moxydeHus: MeTtaiioB. Meramnyprus. Kopposust Meranmios.
CrniocoObI 3a1uThl OT KOppo3uu. [IpuMeHeHrne MeTasuioB B ObITY U TEXHUKE.
JKcNepUMEHTAIbHbIE METOAbI U3yYeHHUs BelleCTB M UX NMpPeBpalleHuii
N3yuenne kosuiekuuu «MeTamibl M CIUIaBb», OOpa3IOB HEMETAIOB, PEIICHHE
AKCIEPUMEHTAJIbHBIX 3a/1ad, HaOJIOJCHUE U OMHCAaHWE JIEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aWMOJICHCTBUE TUIPOKCHAA ATIOMHHHS C PacTBOPAMHU
KHUCJIOT U LIEJI0YEH, KAUECTBEHHBIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3agaun

PacuéTel Maccel BelecTBa Wi 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wih 00BbEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, PACUETHl MAaCCh
(00BéMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJHO U3 BEIIECTB UMEET
MIPUMECH.

XuUMHUS U )KU3Hb

Ponp xumum B 00€CIEUEHUH HSKOJIOTMYECKOM, DSHEPreTUYECKOM U  MHUILECBOU
0€30MacHOCTH, Pa3BUTUU MeEIUIMHBL. [loHATHE O HAy4YHBIX METOJAX TIO3HAHUS
BEIIIECTB U XUMUYECKUX PEaKIUH.

[IpencraBnenuss 00 OOIIMX HAYYHBIX MPHUHIUIIAX MPOMBIILICHHOTO TOJIYYEHUS
Ba)KHEHIIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB U MaTEPHUAIOB: BAKHEHUIIINE CTPOUTEIIbHBIE MaTEpPHUAIbL,
KOHCTPYKIIMOHHBIE MaTepualibl, KpPACKH, CTEKJIO, KepamMHuKa, MaTepuanbl JJis
AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTaHUYECKHNE U MUHEPAIbHBIC yI0OPCHHUS.
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XUMHS U 300POBbE YEIOBEKA: MPABUJIA UCIIOJIb30BAHUS JIEKAPCTBEHHBIX ITPENAPATOB,
npaBuiia 0€30MacHOTO UCTIOJIb30BAHUS IIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM
JKU3HU.

MexnpeaMeTHbIe CBSI3H

Peanuzaniusi MeXOpeIMETHBIX CBSI3€H MpH HM3Y4YeHUH OOIIEe M HEOopraHW4YeCKOM
xumMud B 11  Kimacce OCyIIeCTBISCTCS dYepe3 HCIOJIb30BaHME KakK —OOIIUX
€CTECTBCHHOHAYYHBIX TOHSATHUM, TaK W TOHATHUH, SBIAIOIIMXCS CUCTEMHBIMU IS
OTAEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTecCTBEHHO-HAYYHbIE TIOHATHS: HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHanW3, CHUHTE3, KIaccu(UKaIys, NePUOIUIHOCTh, HAOIOJECHUE, DSKCICPUMEHT,
MOJICIIMPOBAHUE, U3MEPEHUE, ABJICHHUE.

du3uKa: MaTepusi, SJHEPTHs, MaCcCa, aTOM, IJIEKTPOH, POTOH, HEUTPOH, UOH, U30TOII,
PaIuO0aKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUN YPOBEHB, BEILIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHUE BEIeCTBa, (U3MYCCKUE BETUUMHBI U SIUHULIBI UX U3MEPCHHS,
CKOPOCTb.

buonorus: kieTka, opraHusM, 3KOCHMCTeMa, Omocdepa, MaKpo- U MHUKPOIJIEMEHTHI,
BUTaMHUHBI, OOMEH BEIIECTB B OpraHu3Me.

["eorpadus: MuHepasbl, TOPHBIC TOPOJIBI, TOJIE3HBIE NCKOIIAEMbIE, TOILIIUBO, PECYPCHI.
TexHonorusi: XUMHUYECKass MPOMBIIUICHHOCTh, METAJUIyprus, MPOU3BOJICTBO
CTPOUTEBHBIX MATEPUAIIOB, CEJIBCKOXO3SMCTBEHHOE ITPOM3BOJCTBO, ITHIIEBAS
MIPOMBIIIJIEHHOCTD, (dbapmarieBTUUECKAS MPOMBIIIJIEHHOCTD, MIPOU3BOJICTBO
KOCMETHYECKUX TMpenaparoB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.

Conep:kanue y4e0HOro npeamera @opMbl  OpraHM3anuM  y4eOHBIX
3aHATHH, OCHOBHbIE BHI0B Y4eOHOM
AeSITeJIbHOCTH

I'maBa 1. Baxxueiimme xumuveckue | PackpbiBaTh CMBICH MA3y4aeMbIX

NOHATHUS MOHSATUN (BBISBIISATh WX XapaKTEepPHBIC

Xumuueckuii anement. AtoM. CocTaB | IPU3HAKK), YCTaHaBJIMBATh ux

aTtoma, M30TOIIbI. DJIEKTPOHHAS | B3aUMOCBSI3b.  PackpeiBaTh  CMBICH

oboyouka. DHepreTHYeckue YpOBHH, | mepuoguyeckoro  3akona  J[. .
noAypOBHU. ATOMHBIE OopOUTaNH, S-, P-, | MeHaeneeBa U JIEMOHCTPUPOBATH €T0

d-, f-anmeMeHThI. OCOOCHHOCTH | CHCTEMATH3HPYIOIIYIO,

pacnpeneneHus AIEKTPOHOB 10 | OOBSICHUTENBHYIO U MPOTHOCTUYECKYIO
OopOUTANISIM B aTOMax MaJIbIX U OOJBIINX | DYHKIIMH. XapakTepuszoBaTh
MIEPUOJIOB. DNEeKTpOHHAs | JJIEKTPOHHOE CTpPOEHHUE aTOMOB
KOH(UTYpaius aTOMOB. | XUMUYECKUX 3JIEMEHTOB 1—4 nmepuoaos,
[lepuoanueckuii 3aKOH U | ICTIOJB3YS  MoHsATHA  S-, pP-, d-
Ilepuonnueckas cucTeMa XUMHYECKHUX | SJEKTPOHHBIE opburanu,
anemenToB J[. 1. MenneneeBa. CBs3b | sHepreTuueckue ypoBHU. OOBICHATH
MIEPUOINYECKOTO 3aKOHa Y | 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB

[Tepuoauueckoil cUCTEMbl XUMUYECKUX | XUMUYECKUX  JJIEMEHTOB M HX
AJIEMEHTOB C COBPEMEHHOW TeOopHel | COeMHEHUN MO mepuojaM M Tpynmnam
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CTpOCHHUA aTOMOB. 3aKOHOMCpHOCTI/I
HN3MCHCHUA CBOMCTB XUMHUYCCKHUX
OJICMCHTOB 1 O6p&3yeMBIX HMHU IIPOCTBIX
N CIIOKHBIX BCHICCTB IIO TIpPYyIIIIaM H
IIepruoaam. 3HaueHue MNCPHUOAUICCKOTO
3aKOHAa U CUCTCMBbI XUMHYCCKUX

CHUCTEMBI

I U

ITepuoanueckoit
Menneneena

2. CTpoeHue BelecTBa

CrpoeHue  BemiecTBa. XUMHUYECKas
CBs13b. BHIbI (KOBaJICHTHAS HEMOJIIpHAS
Y TIOJISIpHAS, HOHHAS, METaJUTMUECKas) U
MEXaHU3Mbl 00pa30BaHUSI XUMHUYECKOU

CBSI3U (oOMeHHBI u
JIOHOPHOAKIENITOPHEIN).  Bogopoanas
CBSI3b. BaneHTHOCTS.
OnekTpooTpunaTeibHOCTh.  CTerneHb
okucieHusi. KaTHOHBI U  aHHUOHBI.
BemectBa MOJIEKYJISIPHOTO u
HEMOJICKYJIIPHOTO  CTPOCHHS. 3aKOH

IOCTOSTHCTBA COCTaBa BeEIECTBA. |UIBI
KPUCTAJUIMYECKUX PEIICTOK U CBOMCTBA

BemecTB. [loHATME O JOUCHEPCHBIX
cucremax.  VcTuHHBIE ~ PacTBOPBHI.
KonnuectBenHbie XapaKTEpUCTUKU

pacTBOpOB (MaccoBasi J0JI BEIIECTBA B
pacTtBope).

PackpeiBaTh CMBICII M3y4aeMBbIX
MOHATUM (BBIACIATh HMX XapaKTEpHBIC
MPU3HAKW) U TPUMEHATh 3TU TOHSATHUS
IPA OINHMCAHUU COCTaBa M CTPOCHUSA
BEIIECTB, JJi1 OOBACHEHHS OTACIIbHBIX
dakToB U sABieHUd. OnpeaensTb BUAbI
XUMUYECKOM  CBsi3M  (KOBAJIGHTHOM,
HOHHOM, METAJNTNYECKOM, BOJAOPOTHOMN)
B COCIMHEHUSX; TUIl KPUCTALUINYECKOU
PELIETKH  KOHKPETHOTO  BELIECTBA.
OnpenensiTe BaJEHTHOCTh U CTENEHb
OKHCJICHUSI XHUMHUYECKHUX JJIEMEHTOB B

COCIMHCHUAX Pa3INIHOTO cocCraBa.
HpOBOI[I/ITB BBIYMCJICHUA C
HUCIIOJIB30BAaHHUCM IIOHATHUA «MAacCCOBas

JI0JI1 BEUIECTBA B pacTBope». Branerh
W3y4aeMbIMU XUMHYCCKUMHU

3. XuMHYecKHe peakiuu

Xumudeckas peakius. Kiraccupuxarys
XUMHUYECKUX peakiuin B
HEOPTaHUYECKOM W OpPraHUYECKOU
XMMHHU. 3aKOH COXPaHEHUS MAaCChI
BEILIECTB;  3aKOH  COXPaHEHHUs W
MpEBpAICHUS SHEPIUU npu
XUMHYECKUX  peakiusax. CKopocTb
peakuuu, ee 3aBUCHUMOCTD OT
paznuuHbIXx  (akTopoB. OOpatumbie
peakunu. XUMHYECKOE PaBHOBECHE.
@akTOphl, BIUAKOIIAE HA COCTOSHUE
XUMHUYECKOr0 paBHOBecus. [[punmumn Jle

[TaTenpe. DIEKTPOIUTHYECKAS
mucconmanusi. CuibHBIE U Clla0ble
AIEKTPOJIUTHI.

PackpriBaTh CMBICII M3y4aeMbIX
NOHATUN (BBIACIATh MX XapaKTEpHBIC
NPU3HAKK) U NPUMEHSTh 3TU MOHITHUS
IIPU  OINHCAHUM COCTaBA M CTPOEHUSA
BEILECTB, AJI1 OOBACHEHMS OTAEIIbHBIX
bakToB U sABieHU. OnpenensTb BUAbI
XUMUYECKON  CBSI3M  (KOBAJIGHTHOM,
WOHHOW, METAJIMYECKOM, BOJTOPOIHOI)
B COEAUHEHUSX; TUIl KPUCTALNINYECKOU
pEETKM  KOHKPETHOIO  BEILECTBA.
Onpenensate BAJIEHTHOCTh U CTEIEHb
OKHCIICHHsSI XMMHMYECKHUX JJIEMEHTOB B

COCIMHCHUAX Pa3In4HOro cocCraBa.
HpOBOI[I/ITL BBIYHMCJIICHHUA C
HUCIIOJIB30BAaHHUECM IIOHATHA «MACCOBas

A0JIs1 BEIICCTBA B PACTBOPEN». BJIaI[eTB
HN3y4aCMbIMHU XUMHNYCCKUMH
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NOHATUSAMU. OOBSACHATH 3aBUCHUMOCTD
CKOPOCTH XHMMHYECKOM peakluud OT
pa3InyHbIX (aKTOPOB.

5. DJIeKTpOXHUMHYECKHE PeaKIIUU
OKHUCANTETBbHO-BOCCTAHOBUTEIBHBIC
peakiuu. Ilonsitue 00 dIEKTpOIU3E

pacmiaBoB M PacTBOPOB  COJIEH.
[Ipumenenune DIEKTPOJIN3A.
DKCnepruMeHTAIbHbBIE METO/BI

M3YYEHHUS BEIIECTB U UX MPEBPALICHUI:
e JlemoHcTpauuu: pa3oKeHne
HNEepoKCHaa BOAOPOJAa B NPUCYTCTBUU
KaTanauszaTopa.

e JlabopaTopHBIE OMBITHI: — IPOBEJCHUE
peakuuii ~ MOHHOro  OOMEHa;
OIIpEIECIICHUE Cpelbl pacTBOpOB
BEILIECTB C MOMOIIbIO YHUBEPCAIBHOTO
WHANKATOPA.

e [Ilpaktnueckue padoter: No 1.
BnusHue pa3nnyHbIX  (QakTOpoB Ha
CKOPOCTb XUMUYECKON PEAKIIH.

e PacuérHble 3amayM: — pacyeTsl 0
YpaBHEHHUSM XHUMHUYECKHX pEaKIHuid, B
TOM YHUCJIE TEPMOXHUMHUYECKHE PACUETHI

CocTaBisiTh  ypaBHEHUsS  peakuui
pa3lMYHBIX  THUIOB;  TMOJIHBIE U
COKpAIIEHHBIC  yPAaBHEHUS  PEaKUUi

MOHHOr0 OOMEHA, Y4YUThIBasi YCIIOBHS,
IpU KOTOPBIX 3TH PEAKUHH HAYT A0
KoHLa. Mcrmonb30oBaTh €CTECTBEHHO-
HAay4YHbIE  METOJAbl  IO3HAHUSA
IIPOBE/ICHUE, HAOIIOAECHUE U OINHUCAHUE
XUMHUYECKOTO DKCIIEPUMEHTA
(IeMOHCTpalMOHHbIE U J1a00OpaTOpHbIE
OMBITHI, TNPAKTUYECKUE paboOThl): IO
OIPEJEIICHUIO Cpelbl BOJHBIX
pPacTBOPOB BELIECTB, PEAKIIUI HOHHOTO
oOMeHa, BIIVSTHUIO pa3IMYHBIX
(GakTOpoB Ha CKOpPOCTb  PEaKIHil.
CnepgoBaTh mpaBuiaM  MOJIb30BaHUSA
XUMHUYECKOH MOCYI0M U 1a00paTOPHBIM
000py1I0BaHUEM. [IpencraBusTh
pE3yNbTATHI

6. MeTanbl.

Meramnbl. [lomoxeHne wmeTamioB B
[lepuoauyeckoil cucTEME XUMHUUYECKUX
aneMeHToB. (OCOOEHHOCTH CTPOCHHUS
AIEKTPOHHBIX 000104eK aTOMOB
METaJlJIOB. O6mue buznyeckue
cBorictBa  MertayuoB.  [IpumeHnenune
METAJIJIOB B OBITY, MPUPOJAEC U TEXHUKE.
CnnaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUN P HANPSHKEHUN
MeTaiioB. OO1IHe crocoObl MOJTyYeHUs
METaJJIOB. Koppo3zus METAJJIOB.
Cnoco0Obl 3amuThl 0T Koppo3uu. Ooias
XapaKTEPUCTHKA METAUIOB TJIABHBIX
noarpynn  (lA-rpynma, |lA-rpynna)
[Tepuoauueckoil cUCTEMbl XUMUYECKUX
AJIEMEHTOB. ATIOMHHHUI. AMQOTEepHBIC
CBOWMCTBA OKCHJAa W  THAPOKCHIA
amomuaus. OOmias XxapakTepHCTHKa
MeTauloB  1moOouHblx mnoarpynn  (b-

PackpsiBaTh CMBICII M3y4aeMBbIX
MOHATUM (BBLACJSATh HMX XapaKTEpHbIC
MPU3HAKN) U TPUMEHSTh OTHU TOHATHS
IPU OIIMCAHUU COCTaBa U CTPOCHUSA
BEIIECTB, i1 OOBACHEHHS OTACIIbHBIX
dakToB u sBaeHU. OOBACHATH 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
AIIEMEHTOB METAUIOB W UX
COCIMHEHUM C YYETOM CTPOEHHUS HX
aTOMOB U NI0J10KeHUs B [leproanueckoi
cUCTEME XUMHUYeCKux sneMeHToB [l. U.
Menneneena. Xapakrepu3oBaTh
(omuchIBaTH)  OOIIME  XWMHYECKHE
CBOMCTBA METAJJIOB, HX Ba)XHEHIIHNX
COEMHECHUN, MOATBEp)KAas 3TO
ONMCAHUE TpPUMEpPaMH  yYPaBHEHUU
COOTBETCTBYIOLIUX XUMHAYECKUX
peaKunii; TMPUMEHEHUE METAUIOB B
pasmUYHBIX ~ 00JIaCTAX, a  TaKkKe
WCIIOJB30BAaHUE UX IS CO3JIaHMs
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rpynn)  [lepuoguyeckoit  CUCTEMBI
XUMHYECKUX DJIEMEHTOB: MEIb, IUHK,
XpOM, KeJie30. BakHelme coeJuHeHus
METaJNIOB (OKCHIbI, THIPOKCHUIbI, COJIH).
DKCIEpUMEHTAIbHBIE METO/IbI
U3YYEHHUSI BEUIECTB U UX MPEBPAILCHUN:

e JleMOHCTpauuu: —  KOJUIEKIUA
«MeTaIibl U CILIaBbDY.

o JlabopaTopHbie OTIBITHI: —
B3aUMO/ICHCTBUE TUIPOKCUIA

QTIOMUHUSL C PACTBOPAMHU KHUCIOT H
LIEJI0YEH; — KaYECTBEHHBIE PEAKIIUU HA
KaTUOHBI METAJLIOB.

o [Ilpaktnueckue padoter: No 2.
Pemienne skciepuMeHTaIbHbBIX 3a/1a4 110
teme «MeTtaib.

e PacuéTHble 3a/1a4M: — PaCYEThl MACCHI
(oOBema, KOJIMYECTBA  BEILIECTBA)
NpPOJIYKTa PEaKIUuu, €ClId OJHO U3
BEILIECTB JAHO B BHJE pacTBopa ¢
ONPEAECICHHON MacCOBOM JoJIEN
PacTBOPEHHOIO BEIIECTBA

COBPEMEHHBIX MaTepHaJIOB "
TexHOJoru.  OmnucelBaTh  CHOCOOBI
3aIATBl  METAJIOB  OT  KOPPO3HH.
PackpbIBaTh CyIIHOCTH OKHCIIHMTEIBHO-
BOCCTAHOBUTEIBHBIX peakumii
IIOCPEJICTBOM COCTAaBJICHHUS
AIIEKTPOHHOTO OajaHca 3THX peaklui.
[IpoBoauTh peaxkuuu,
MOATBEPKAAIOLINE XapaKTEpHbIE
CBOICTBA M3y4aeMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM IYTEM HMOHBI
METaJUIOB, MPUCYTCTBYIOIIHNE B BOJHBIX
pacTBOpax. Hcnonb3oBaTh
€CTECTBEHHO-HAYYHbIE METO/IbI
NO3HAHUS — IPOBEJCHHE, HAOIIOACHHUE U
ONMCAHUE XUMHUYECKOI'0 JKCIIEPUMEHTA
(IeMOHCTpaMOHHbIE U J1a0OpaTOpHbIE
OTIBITHI, IPaKTHYECKUE paboThI).
[IpencraBiATh pe3ynbTaThl
XUMHUYECKOTO 3KCIEpUMEHTa B (opme
3alMCH YPAaBHEHUH COOTBETCTBYIOLIUX
peakuMii W JelaTh BBIBOJBI Ha HUX
OCHOBE. CnenoBaThb npaBuiIaM
ITOJIb30BAHUSI XUMHYECKOW TOCYIOM H
71a00paTOPHBIM 000pyJOBaHUEM.
[IpoBoanTh BBIYKCIICHHUS o
YPAaBHEHUSM XUMHUYECKUX PpPEaKLU.
CaMOCTOSTENBHO ~ IUIAHUPOBATH U
OCYLIECTBJISITh CBOIO ITO3HABATEIIbHYIO

NEATENIBHOCTD, IPUHUMATh aKTHUBHOE
ydacTue B TPYNIOBOM  ydeOHOU
JEATEIIBHOCTH.

7. HemeTaisl. PackpsiBaTh CMBICII H3y4aeMBbIX

Hemeranmnel. [lonoxenne HemeTaiuioB B
[Tepuoauueckoil cucTeMe XUMHUUYECKUX
anemeHtoB .M. MeHneneeBa wu
OCOOCHHOCTH CTPOCHHUS aTOMOB.
dOu3n4eCcKue CBOWCTBA HEMETAIIOB.
AnoTponus HEMETAUIOB (Ha MpUMeEpe
Kuciopoga,  cepbl, (Qochopa wm
yriepoga). XUMHYECKHME  CBOWCTBA
BOKHEHIIMX HEMETAUIOB (TaJOreHOB,
cepel, a3ota, Qocdopa, yriepoma u
KPEMHHUS). Okcuapl  HEMETaJUIOB.

MOHATUH (BBIICIATh WX XapaKTEepPHBIC
MPU3HAKN) W TPUMEHSTH STH TOHSTHS
Py ONMHCAaHWUU COCTaBa M CTPOCHHUS
BCIIECTB, I OOBSICHEHHS OTICIIBHBIX
dakToB u sBiaeHUN. OOBACHITH 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
HEMETAJUIOB U UX COSIUHEHUN C YIETOM
CTpPOEHHUS WX aTOMOB U TIOJIOKEHUS B
[lepuonuueckoli cucTeMe XUMHUYECKUX
snemeHntoB  JI. WM. MeHneneena.
XapakTepu3oBaTh (OMUCHIBATH) OOIIME
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Kucnopoaconepxkaiue KHCJIOTHI.
Bonoponnbsie coenuHeHUs: HEMETAJIOB.
DKCIepUMEHTAIbHBIC METO/IBI
W3Y4YEHUsI BEIIECTB M UX MpPEeBpaIlCHUM:
° JleMoHcTpanuu: 00pasIsl
HEMETAJIOB;, — B3aUMOJACHCTBHUE MEJIH C

a30THOU KUCJIOTOU pa3JIMYHON
KOHLICHTPALINH.
o JlabopaTopHbie OTIBITHI: —

Ka4CCTBCHHBIC PCAKIMHN Ha AaHHMOHBI H
KaTHuOH aMMOHU:.

XUMHUYECKUE CBOMCTBA HEMETAIJIOB, UX
BOKHEUIIIUX COCMHEHUH, TOTBEPKIas]
3TO OMNHUCAaHWE MpPUMEpPaMH YpPaBHEHHM
COOTBETCTBYIOIIUX XUMHUYECKUX
peakuuii. XapakTepus3oBaTh BIUSHUE
HEMETAUIOB W HX COCJUHEHUH Ha
YKUBBIC OpTaHU3MBI; OMUCHIBATH
MPUMEHEHUE B PAa3JIMYHBIX 00JIACTSIX
MPAKTUYECKOH JEATETLHOCTH YEIOBEKA.

8. Xumus u JKu3Hb.

Ponb XUMUH B oOecreyeHU N
DKOJIOTUYECKOW, DSHEPreTUYECKOM |
MUIEBOM  OE30MacCHOCTH, Pa3BUTHU
MenuiuHel. [loHsiTHE O  Hay4yHBIX
METOJaxX  IO3HAaHMS  BCIICCTB U
XUMHA4YecKux peakumii. IIpencrasnenns
00 00mMX Hay4yHbIX [PHUHIMIAX
MPOMBIIILJIEHHOTO MOJTy4YECHUS
BOXHEHIINX BEIIECTB (Ha MpuUMepax
MIPOU3BOJICTBA aMMMaKa, cepHOM
KHUCJIOTBI, ME€TaHoJ1a). YenoBeK B MUpPE
BEIIIECTB, MAaT€pUajIOB U XUMHUYECKHUX
peAKLMI: XUMUS U 370POBbE UEJIOBEKA;
npaBuia HCIIOJIb30BAHHUS
JIGKApCTBEHHBIX IMpenapaToB; IpaBuia
0e301acHoro HCIIOIB30BaHUS
npenapatoB  OBITOBOM  XUMHM B
MMOBCEIHEBHOM JKU3HU. briToBas
XUMUYECKasi TPaMOTHOCTb.

PackppiBaTh poJib XUMHHM B PELICHUH
DHEPreTUYECKHUX, CBIPbEBBIX u
HKOJIOTMYECKUX MTPOOIJIEM UETIOBEUECTBA,
ONHUCHIBATH OCHOBHBIE  HAMNPABJICHUS
pa3BUTUS ~ XUMUYECKOM  HAyKu U
TexHosoruu.  IlpumensaTs  mpaBuia
0e30macHoro oOparieHus C
BEILECTBAMH, WCIOJB3YEeMbIMU B
MOBCEHEBHOMN KU3HH, npaBuia
NOBEACHUS B  LENAX  COEpeKeHUs
30POBbSl U OKPYXaOUIEH NPUPOIHOU
cpeabl; MOHUMAaTh Bpea (OMNacHOCTH)
BO3JICICTBUSI HAa JKHUBBIE OPraHU3MBI

OIPEJICIICHHBIX BCILICCTB CMBICIT
nokazarens  [IJIK, mnosicHste  Ha
IpuMepax CIOCOOBI YMCHBIICHUS |
MPEAOTBPALICHUS 150:¢ BPEIHOTO
BO31EHCTBUSL. AHanM3UpoOBaThH u
KPUTHUYECKU OLIEHUBATh HUH(POPMAIIHIO,
CBSI3AHHYIO c XUMHUYECKUMH
mpoueccaMu M UMX  BIMSIHUEM Ha
COCTOSIHHE OKpYyXKarouien Cpenpbl.

Vcnonp30BaTh IMOJNYYCHHBIC 3HAHUS |
MpEeACTaBICHUS 0 chepax
NESITCIIBHOCTH, CBS3aHHBIX C HAYKOH U
COBPEMEHHBIMH  TEXHOJIOTHSIMHU, Kak
OCHOBY [UISl OpPHCHTAllMA B BBIOOpPE
cBoeil Oynymielr mpodeccnoHaTbHON
nestenbHOCTH. [IpuHUMATh ydacThe B
OOCYXKICHHHM TPOOJIEM XUMHYECKOU U
IKOJIOTHYECKOH HAIIPABICHHOCTH.
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TemaTnueckoe MIAHKPOBAHME

C YKa3aHHMEM KOJIHYE€CTBA YaC0B, 0OTBOAMMBbLIX HA 0OCBOCHHE KaKI0i TeMbI

Ne HanmenoBanwue pas3ienos, TeM Komu - | ®opma
/11 YECTBO | KOHTPOJIS
4acoB
1 I'maBa 1. Baxknelmme XuMH4ecKue Bemecrsa | / Tect
Y 3aKOHBI
2 ['nmaBa 2. CtpoeHue BeniecTna 7 K.P.
3 ['maBa 3. XuMu4yecKkue peakiuuu 6 Tect
4 ['maBa 4. PacTBOpEI 7 IL.P.
Tect
3) ['maBa 5. DNEKTPOXUMUYECKHUE PEAKLIAN 7 K.P.
Tect
6 I'maBa 6. MeTannsl 12 I1.P.
K.P.
7 I'maBa 7. HemeTanibl 8 IL.P.
K.P. Tect
8 I'maBa 8. XuMus 1 >KU3HD 14 K.P.

Nrtoroas k/p
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