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MNOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma cpearero o0miero o0pa3oBaHus 1Mo XUuMuH (6a30BbIN YPOBEHB)
cocraBiieHa Ha ocHoBe DenepanbHoro 3akoHa ot 29 12 2012 Ne 273-03 «O6 obpa3zoBaHuu B
Poccutiickoit @enepanuny», [Ipukaza Munodpuaayku Poccun ot 17 05 2012 Ne 413 «O6
YTBEPXKICHUH (heepabHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa CPEIHETO
oOmiero o6pazoBanus», TpeGoBaHUM K pe3ylbTaTaM OCBOCHHsI OCHOBHON 00pa3oBaTeIbHON
IpOTrpaMMBbl CpeTHEro o01ero oopa3oBaHus, NpeicTaBleHHbIX B DenepaabHOM
rocyJJapCTBEHHOM 00pa30oBaTeIbHOM CTaHAAPTE CPeJHEro oouiero o0pa3oBaHus, ¢ y4éToM
«Konnenuuu npenogaBanus y4eOHOTo peamMera «XUMHUs» B 00pa30BaTeIbHBIX OPraHU3aIHIX
Poccuiickoit @enepanuu, peaan3yomux OCHOBHBIE 0011e00pa3oBaTeIbHBIE IPOrpaMMbD) (YTB.
pemenueM Komnernn Munnpocsenienust Poccuu, nporokosn ot 03 12 2019 Ne [1K-4Bh),
[IpumepHOit amanTUPOBAHHOW OCHOBHON 00Pa30BaTEILHOM MTPOTrPAMMEI CPEIHETO OOIIEro
00pa30BaHUs CIENbIX 00yJaroImUXCs, 1 OCHOBHBIX MOJIOKEHUH (enepanbHoil paboueit
IporpaMMbl BoCIMTaHus (0100peHa perieHneM QereparbHOro yueoOH0-MeTOANYECKOro
o0BeAHEeHU 110 001IeMy 00pa3oBanuto, mpoTokoi ot 02 06 2020 Ne 2/20).

OcHOBY TIOJIXOJIOB K pa3paboTKe MpUMepHOU padodei mporpammbl COO 1o XUMHH, K
ornpezeneHuto o0uieit crpareruu o0y4eHus, BOCIUTAHUS U PA3BUTHSI, 00yUarOIIUXCs
cpencTBamu ydebHoro npeameta «Xumus» 1151 10—11 knaccoB Ha 6a30BOM YPOBHE COCTaBHIIN
koH1enTyanbHble nojoxkeHuss ®I'OC COO o B3anMo00yCIOBICHHOCTH LIEJIeH, COolep:KaHus,
pe3ynbTaToB 00y4YeHHs U TPeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB

B cooTBeTcTBUY ¢ JAHHBIMU MOJOXKEHUSAMU padouast mporpamma COO (6a30BbIi YPOBEHB):
yCTaHaBIMBaET 00s3aTeIbHOE (MHBAPUAHTHOE) IPEIMETHOE COJIep:KaHue, ONpeIeseT
KOJIMYECTBEHHBIC M KAUYECTBEHHBIE €0 XapaKTEPUCTUKU Ha KaXKJIOM dTare U3y4yeHus mpeamera,
IpelyCMaTPUBAET IPUHIUIIBI CTPYKTYPUPOBAHUSI COIEPIKAHUSI U PACTIPEAETICHUS €T0 110
KJIaccaM, OCHOBHBIM pa3jielaM U TeMaM Kypca; 1aéT IpUMEpPHOE paclpesiesieHue y4eOHbIX YacoB
10 TEMAaTUYECKUM pa3jieiaM, PEKOMEHYET IPUMEPHYIO MOCIE10BATEIbHOCTh U3yUEHUS
OTJICIbHBIX TEM Kypca ¢ YIETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU
yueOHOro Impoiiecca, BO3pacTHBIX 0cobeHHocTel yuanmxces 10—11 kiaccos; naér
METOUYECKYI0 MHTEPIPETAIUIO [eJIel U3yUeHHUs MTpeIMeTa Ha YPOBHE: COBPEMEHHBIX
MPUOPUTETOB B CHCTEME CPETHET0 O0IIETr0 00pa3oBaHus, COJAEPKATEIILHON XapaKTePUCTUKU
IUTAHUPYEMBIX PEe3yJIbTAaTOB OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM MPOrpaMMbI CPEIHETO
o0m1ero oopa3oBaHus (JIMYHOCTHBIX, METANIPEAMETHBIX, IPEIMETHBIX ), OCHOBHBIX BUJIOB
yueOHO- I03HABATENbHOM J1eATEIbHOCTH YUEHHMKA 10 OCBOEHUIO cojiepkaHus nmpenmera [lo Bcem
Ha3BaHHBIM MO3UIMSM B POTpaMMe COOJII0ICHA MPEEMCTBEHHOCTh ¢ pabouei mporpaMmmoit
OCHOBHOTO 00111eT0 00pa3zoBaHus Mo XUMHH (111 8—9 Ki1accoB 00pa3oBaTENbHBIX OpraHU3alnH,
0a30BBIN YPOBEHB).

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O TIPEJJMETA «XUMUS»

Bxutag yuebHoro npenmera « XuMus» B JOCTH)KEHHUE LIEJIeH CPEIHEro 00IIero
00pa3oBaHus 00YCIIOBIIEH BO MHOTOM 3HAaUY€HHEM XMMUYECKON HAYKU B IO3HAHUH 3aKOHOB
IPUPOBI, B PA3BUTHH IPOU3BOIUTEIBHBIX CHII O0IIECTBA M CO3AHUU HOBOM Oa3bl
MaTepuabHON KYJIBTYPBHI.



XHMHS KaK 3JIEMEHT CUCTEMBI €ECTECTBEHHBIX HAYK PacCIpOCTPaHUIIA CBOE BIMSHUE HA BCE
00J1acTH 4eJI0BEYECKOro CyIeCTBOBAaHUS, 3aajla HOBOE BUCHHE MUPa, CTalla HEOThEMJIEMbIM
KOMIIOHEHTOM MHUPOBOM KYJIbTYpPbl, HEOOXOAMMBIM YCIOBHEM KU3HU OOLIECTBA: 3HAHUE XUMUHU
CITy’)KUT OCHOBOH U1t (HOPMUPOBAHHS MUPOBO33PEHUS YEIOBEKA, €0 MPECTABICHUN O
MaTepuaibHOM €IUHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POPMHUpPYEMbIE XUMHUEN IIPEJICTABICHUS O
B3aMMOIIPEBPAIICHUSAX YHEPTUU M 00 IBOJIIOIIUH BEUIECTB B IPUPOE; COBPEMEHHASI XUMUS
HalpaBJIeHa Ha pelIeHHe TI00albHbIX TPOOJIEeM YCTOHYHUBOTO Pa3BUTHS YEJIOBEUECTBA —
CBIPbEBOH, SHEPreTUYECKOM, MUIIEBOI U HKOJIOTHUECKON 6€3011aCHOCTH, IPOobIeM
31paBOOXPaHEHUS.

B YCIOBUAX BO3PACTAOIICTO 3HAYCHUA XUMUHU B ) KU3HU O6H.I€CTBa CYLICCTBCHHO
IMOBBICHJIACH POJIb XUMHUYCCKOI'O O6paBOBaHI/I$[. B nmane comuanu3anuy OHO SIBASETCS OOHUM U3
YCJIOBI/Iﬁ (bOpMI/IpOBaHI/IH HHTCJIJICKTA JUYHOCTH U T'ApMOHHUYHOI'O €€ pa3BUTHA.

CoBpeMEHHOMY YeJIOBEKY XMMHUYECKHE 3HaHUSI HEOOXOUMBI IS TPHUOOpETEeHUs
OOLIEKyTBbTYPHOTO YPOBHSI, TO3BOJISIFOIIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOPA3HOM JKHU3HH OOILECTBA, /151 OCO3HAHUS BAXKHOCTH Pa3yMHOTO
OTHOIIIEHUS K CBOEMY 3J0POBbIO U 3[J0POBbIO IPYTUX, K OKPYKAKOWIEH IPUPOAHOMN Cpene, s
rPaMOTHOTO MMOBEACHUS MPU UCTIOJIb30BAHUH PA3JIMYHBIX MAaTEPUATIOB U XUMHYECKHUX BEILIECTB B
MMOBCETHEBHOM JKU3HU.

Xummuaeckoe 00pa3oBaHUE B OCHOBHOM IIIKOJIE SIBJSIETCSE 0a30BBIM MO OTHOIIECHHIO K
cucTeMe 00IIero XuMuIeckoro oopasoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
pean3yeT npucyire ooueMy XMMHYECKOMY 00pa30BaHUIO KIIFOUEBbIE LIEHHOCTH, KOTOPBIE
OTPaKaIOT TOCYIapCTBEHHBIE, OOIIECTBEHHBIC U HHINBUIYaJbHBIE IIOTPEOHOCTH. DTHM
OTIpeieNIeTCs CYITHOCTh O0IIeH cTpaTeruu 00y4YeHus, BOCIIUTAHUS M PA3BUTHSI, 00yUarOIIUXCs
CpelIcTBaMU y4eOHOro npeameTa « XuMus.

N3YYEHUE NPEJIMETA

° CIOCOOCTBYET peau3aiii BO3MOKHOCTEH I CaMOPa3BUTHA U (POPMUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 001Iel 1 (yHKINOHATBHON IPaMOTHOCTH;

° BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE MBIIUICHUS! H TBOPYECKHUX CIIOCOOHOCTEH
MOJIPOCTKOB, HABBIKOB X CAMOCTOSITEIIbHON YUeOHOH NeATENIbHOCTH, SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATEIBCKUX YMEHUH, HEOOXOINMBIX KaK B IIOBCEIHEBHOW )KU3HHU, TaK U B
npodeccHoHaIbHON AeATEILHOCTH;

® 3HaAaKOMUT CO CHGIII/I(l)I/IKOﬁ HAay4YHOI'O MBIIIJICHUSA, 3aKJIIaAbIBACT OCHOBBI
HEJIOCTHOIO B31JIdaa Ha €AMHCTBO MIPUPOJAbI U YCTIOBCKA, ABJIACTCA OTBETCTBCHHBIM 3TAallOM B
(1)OpMI/IpOBaHI/II/I eCTeCTBeHHO—HaquOﬁ I'PaMOTHOCTH ITOAPOCTKOB;

° Croco0CTBYEeT (OPMUPOBAHUIO IECHHOCTHOTO OTHOIIICHHUS K €CTECTBEHHO-
HAYYHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOI BKJIA]] B 9KOJIOTHYECKOE 0Opa3oBaHKe
00y4aromuxcs.

Ha3zBanusie HanpaBiieHUs B 00y4eHUN XUMHH 00ECTICYMBAIOTCS CHIEIM(PHUKON COAEepPIKaHUS
peaMeTa, KOTOPBIN SBIISETCS MeJarorn4ecky alalTHPOBAHHBIM OTpakeHUEM 0a30BOM HAyKH
XUMUH Ha ONPEIEICHHOM JTalle €€ Pa3BUTHSL.



Kypc xumMuu 0CHOBHOM TIKOJIBI OPHEHTUPOBAH HA OCBOSHUE O0YJAIOIIMMICS OCHOB
HEOPTraHWYECKOW XMMHUHU U HEKOTOPBIX MOHATUN U CBEJICHUM 00 OTIEIBHBIX 00BEKTaxX
OPTraHUYECKOW XUMHUHU.

CrpykTypa conepkanus npeaMera copMHUpPOBaHa HA OCHOBE CUCTEMHOTIO IMOAX0/1a K €ro
HN3YUYCHUIO. COI{Gp)KaHI/Ie CKJIaabIBA€TCA U3 CUCTEMbI MOHSATUHA 0 XUMHYECKOM DJIEMCHTE U
BELIECTBE U CUCTEMBI IOHITUN O XUMUYECKON peakuu. O0e 3TU CUCTEMBI CTPYKTYPHO
OpTraHHU30BaHbI 110 IPUHIUITY ITOCJICAOBATCIIBHOI'O pa3BUTHUA 3HAHUM Ha OCHOBE TCOPCTUICCKHUX
HpeI[CTaBJIeHI/If/'I PAa3HOIo YpOBHA: aTOMHO-MOJICKYJIIPHOTO YYCHHUA KaK OCHOBBI BCECTO
€CTeCTBO3HaHM, ypoBH: [lepnonnueckoro 3akoHa JI. M. MeHeneeBa kak OCHOBHOI'O 3aKOHa
XMMHH, YUEHHUS O CTPOCHUH aTOMa U XUMHUECKOM CBSA3M, PEACTaBICHUIN 00
JIEKTPOIUTUYECKOHN TMCCOIMAINY BEILIECTB B pacTBOpax. TeopeTnyeckue 3HaHUs
paccMaTpUBAIOTCS HA OCHOBE AIMITMPUUECKH MOITYUYEHHBIX U OCMBICIICHHBIX (PaKTOB,
Pa3BUBAIOTCS MOCIIEAOBATEILHO OT OJJHOTO YPOBHS K APYTOMY, BBITIONHASA (YHKIIMN OOBSICHEHUS
Y IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOKHOCTEH ITPAKTUYECKOr0 IPUMEHEHUS U
IMOJIYyYCHHA N3Yy4aCMbIX BCUICCTB.

Takast opranu3anus cogep kanust Kypca croco0CTBYeT NPeACTABICHNI0 XUMUIECKON
COCTABJISIIOLIEH HAyYHOM KAPTHUHBI MUPA B JIOTHKE €€ CUCTEMHOM IpUpOoAbL. TeM cambIiM
o0ecreynBaeTcs BO3SMOXKHOCTH (DOPMUPOBAHUS Y 00YYAIOIINXCS IICHHOCTHOTO OTHOIIICHUS K
Hay4YHOMY 3HAHHIO M METOJIaM ITO3HAHM B HayKe. Ba)KHO Takke 3aMETUTh, YTO OCBOEHUE
COJIEpKaHus Kypca IIPOUCXOJUT C IIPUBJICYCHUEM 3HAHUM U3 paHEe U3YyYEHHBIX KypPCOB:
«buonorus» u «duzukay.

KoppeknnoHHO-pa3BUBAOIIMIA MOTEHIHAJ YIeOHOTO MpeaMeTa « X UMD
o0ecreynBaeT BOZMOKHOCTH JIJISl PEO/I0JICHUS 00YyYaIOIIUMUCS CIEIYIOMNUX CIeHPUUIeCKUX
TPYAHOCTEH, 00YCIOBIEHHBIX TTIYOOKUMHU HAPYIICHUSMU 3PEHUS:

® OTCYTCTBHC Yy IOJABJIAIOIICTO OOIBIIMHCTBA O6yanOIIII/IXCH BO3MOXXHOCTH
BbIABJIATD ITPU3HAKKU XUMHUUYCCKUX O6”[>€KTOB, YCTaHaBJIIMBATDh PE3YJIbTAThI U 0COOEHHOCTH
MMPOTCKAHUA XUMHUUCCKUX ITPOLCCCOB C IIOMOIIBLIO 3PpCHUA;

® CJIO)KHOCTD YCTAHOBJICHUA TPUYNHHO-CJICACTBCHHBIX CBsI3eH MCKOY 00BbEeKTaMH U
ABJICHUAMU, 3aMCAJICHHOCTD U HCUCTKOCTh MX OIIO3HAHMA,

® OTCYTCTBHUEC BO3ZMOXXHOCTU MOAKPCIVICHUA MMOJTYYaCMbIX XUMHUYCCKUX 3HAHHH C
IMOMOIIbIO 3PUTCIIbHBIX O6p830B.

[Ipeononenue yka3aHHBIX TPYJHOCTEH HEOOXOIUMO OCYIIECTBIIATh HA KAXKIOM YPOKE
YUHUTEJIEM B MPOIECCE TPAMOTHO OPTaHM30BAHHON KOPPEKIIMOHHOM PaOOTHI.

HEJIN U 3AJJAYN YYEBHOI'O TIPEJIMETA «XUMUSA»

K HanpaBieHuio nepBoCTENeHHON 3HAYMMOCTH IIPU peann3anuy o0pa3oBaTeIbHbIX
bynkuuit mpeaMeTa « XUMHUS» TPAIUIHMOHHO OTHOCAT (POPMHUPOBAHNE 3HAHHUI OCHOB
XMMHYECKON HayKH KakK 00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOU e TEIbHOCTH
YeJI0BEKa U KaKk OJJHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. 3aJjaua IPeMETa COCTOUT B
(OpMHPOBAHUU CUCTEMbI XUMHUUECKUX 3HAaHUI — BaKHEHIINX (DAKTOB, MOHATUMN, 3aKOHOB U
TEOPETUYECKUX MOJI0KEHUH, JOCTYIHBIX 00001IEHUH MUPOBO33PEHUYECKOr0 XapakTepa, si3blKa

4



HAaYyKH, 3HAaHUU O HAaY4YHBIX MCTOAaX U3Yy4YCHUA BCUICCTB U XUMHUYCCKUX peaKqu/'I, a TaK¥KC B
(GOpMUPOBAHNUY U PA3BUTHH YMEHHI U CITIOCOOOB NI TEIILHOCTH, CBSI3aHHBIX C IJITAHUPOBAHHUEM,
HAOJI0ICHUEM | ITPOBEICHUEM XUMHUYECKOTO IKCTICPUMEHTA, COOJTIOICHUEM TTPABUIT
0e30macHOro OOpaIeHus ¢ BEIIECTBAMHU B ITOBCEIHEBHOM JKU3HHU.

Hapsity ¢ 3TuM 1ienu u3ydeHus rnpeMera B IporpaMMe YTOUHEHBI H CKOPPEKTHPOBAHBI C
Y4ETOM HOBBIX IPHOPHUTETOB B CHCTEME CpeiHero odmiero oopasoBanus. CeroaHs B
o0pa3oBaHUH 0CO00 3HAYMMOH MPU3HACTCS HAPABICHHOCTh 00yUEHUS Ha Pa3BUTHE U
CaMOpa3BUTHE JTUYHOCTH, (POPMUPOBAHUE €€ UHTEIICKTA U 001Iel KyIbTypbl. O0yueHue
YMEHUIO YYUTHCS U MPOJIOIDKATH CBOE 00pa30BaHUE CAMOCTOSITEIbHO CTAHOBUTCS OJTHOW U3
BOKHEHIINX (PYHKIUI yueOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM IIpU M3y4YEHUHU IIpEIMETa B CPEIHEH 1IKOJIE JOMUHUPYIOIEE 3HAUCHHE
nproOpeny Takue 1eiu, Kak:

° (dbopMHpPOBaHNE UHTEIUICKTYAJIbHO PA3BUTOM TUYHOCTH, TOTOBOH K
camMo000pa30BaHUIO0, COTPYIHHUECTBY, CAMOCTOSTEILHOMY MPHUHATHIO PEIIEHUH, CIOCOOHON
aJIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HH;

® HaIpaBJICHHOCTb O6Y‘I€HI/IH Ha CUCTEMATHYCCKOC HpI/IO6IlI€HI/I€ ydamuxcs K
CaMOCTOSTEIbHOM IM03HABATCIILHOMN ACATCIIBHOCTH, HAYYHBIM MCTO/JaM IMIO3HAHUA,
(1)OpMI/Ipy1-OH_II/IM MOTHBALUIO U Pa3BUTHC CIIOCOOHOCTEH K XUMUU,

° o0ecrieyeHne yCIoBUH, CITOCOOCTBYIOINX MPHOOPETEHUIO 00YJIAIOIIUMHUCS OTBITA
Pa3HOOOpa3HOIl JeATEILHOCTH, TIO3HAHUS M CAMOTIO3HAHUS, KIIFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMITETEHIIHIT), UMEIOLINX YHUBEPCAILHOE 3HAYCHHUE [UIS PA3IMYHBIX BHJIOB JEATCIBHOCTH;

o dbopMupoBaHKE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIETO MUPa
Ha OCHOBAHWM 3HAHUU U OIIBITA, ITOJYYEHHBIX IIPU U3yUYECHUU XUMUH;

° (dopMupoBaHuEe y 00y4arOIIKUXCS TYMaHUCTUYECKUX OTHOLLIEHUH, TOHUMaHUs
[EHHOCTH XUMUYECKUX 3HAHUHU JIJIS1 BBRIPAOOTKH YKOJIOTHUECKH 1IeTIECO00Pa3HOTO IMOBEICHUS B
OBITY M TPYAOBOM J€SITEIBHOCTH B LIENIAX COXPAHEHUS CBOETO 3/10POBbs U OKpY’KaroIIen
IIPUPOJIHOM Cpenbl;

® Pa3BUTHC MOTHBAIIUU K O6y‘{eHI/IIO, CIIOCOOHOCTEH K CaAMOKOHTPOJIIO U
CaMOBOCIITMTAHUIO Ha OCHOBC YCBOCHMU O6H_Ie‘leHOBe‘leCKI/IX HGHHOCTeﬁ, T'OTOBHOCTH K
OCO3HAHHOMY BBI60py HpO(bI/IJ'IH H HaIIPpaBJICHHOCTH I[aﬂbHefIH.IeFo 06yquI/m.

Koppexunonnbie 3aga4un:

° Pa3Butne ocs3aTeNnbHOT0, 3pUTENBHO-0CS3aTEIBHOTO (Y CIETBIX C OCTATOYHBIM
3pPEHHEM) U CIIYXOBOTO BOCIIPHUSTHA.

° Pa3BuTHe nmpon3BOILHOTO BHUMAHHMS.

° PazButue n koppekuus namsTH.

° PazButue u KOppeKUUst MBICIUTENbHBIX ONEPALIUA.
o [Ipeononenue BepOamnu3mMa 3HaHUH.
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Pa3BuTre MOHOIOTHYECKOHN peUH.

O6orameHHe AKTHBHOI'O M ITIaCCUBHOI'O CJIOBApPA, Q)OpMHpOBaHI/Ie HOBBIX ITOHSITHIA.



® CDOpMI/IpOBaHI/IC HAaBBIKOB OCA3aTCIIbHOI'O, 3pPUTCIIbHO-0CA3aTCIIbHOT'O (y CJICTIBIX C
OCTaTO4YHBIM 3p€HI/IeM) " CIIYXOBOI'O aHaJIn3a.

° OOyuenue npaBuiIaM 3anucu GOpMyIl U CIEIHAIBHBIX 3HAKOB MPU
MCIIOJIb30BaHuM cucteMbl JI. bpaiis.

° DopMupOBaHUE HABBIKOB OCSI3aTEIBHOTO 00CIEI0BAaHUS M BOCIIPHUSITHS
penbedHbIX H300paxeHui (MIUTIOCTpaIHii, CXeM, MAaKeTOB, YePTEKHBIX PUCYHKOB U T.IL.).

® CDOpMI/IpOBaHI/IC YMCHUS BBIITOJHATD IIPOCTHIC pem,e(bHLIe PUCYHKH U ITIOCTPOCHUA
IIpu IMMoMouIu CrueuuaJIbHbIX HHCTPYMCHTOB.

° OOyuenue TexHuke npeoOpa3oBaHus GOPMYIT U BBIPAKEHHUI IPU UCTIOJIb30BAHUH
cuctemsl JI. Bpaitns.

° dopMupOBaHUE CHIEIHATBHBIX TPUEMOB 00CIIeTOBAHNS U H300paKECHUS
U3y4yaeMbIX 00BEKTOB JOCTYIHBIM CIIOCOOOM.

° DopMHUpOBaHKE, YTOYHEHUE WU KOPPEKIUS IIPEACTABICHUN O IIPEIMETax U
MPOLECCAaX OKPYKAIOLIEH AEHCTBUTEIBHOCTH.

° Pa3Butue 1 KOppeKrs yMeHUs YCTaHABIUBATh PUYUHHO-CIICJICTBEHHBIE CBS3H.
° Pa3BuTHE U KOppEKIHs MEIKON MOTOPUKH.
° dopmupoBaHUEe YMEHUH 1 HABBIKOB O€30MacHOTr0 00pallleHus C BelecTBaMu 0e3

BU3YaJIbHOI'O KOHTPOJI.
o CoBeplIeHCTBOBaHUE YMEHUS OPUEHTUPOBATHCS B MUKPOIIPOCTPAHCTBE.
MECTO YYEBHOI'O IIPEJIMETA «XUMMUA»B YYEBHOM IIVIAHE

B cucreme o6mero o6pazoBanust «XUMHUsD» MPU3HAHA 005S3aTEILHBIM Y4eOHBIM
PeMETOM, KOTOPBI BXOJUT B COCTaB MpeAMETHOU obnacTi «EcTecTBeHHOHAayYHBIE
IIPEIMETBD».

VYuebnsiM mmanoM (Bapuant 2 AOOIT OOO) Ha u3ydeHne yaeOHOro npeamera « X uMHsD
oTBeieHo 68 yueOHbIx yacoB — 1 vac B Henemto B 10 kimacce u 1 gac - B 11 xiacce.



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHH

[Ipenmer oprannueckoi XUMHUM: €€ BOSHUKHOBEHME, Pa3BUTUE U 3HAYEHHE B MOJIYYCHUH
HOBBIX BEILIECTB U MaTepuasoB. Teopus cTpOeHUsl opraHuueckux coequHenuit A. M. bytneposa,
e€ ocHOBHble NoJOXeHUus. CTpyKTypHble (GOpMyIbl OpraHMYecKMX BemiecTB. ['omomorus,
n3oMepus. XuMu4ecKas CBsI3b B OpraHM4ECKUX COCUHEHUAX — OJMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  opraHuyeckux  BemecTB.  Homenknarypa
OpraHMYECKHUX COEIUHEHUI (cucreMaTudeckas) M TpPUBHAJIbHBIE HA3BaHUS BAKHEHIIMX
IIPEJICTaBUTEINIEH KIIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX NPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOIMIOACHWE W ONKMCAaHUE JACMOHCTPAIMOHHBIX OMNBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IPU HarpeBaHUH (T1aBIeHUE, 0OyIIIMBaHUE U TOPEHHUE).

YrieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMH psiA. MeraH um 3TaH — mpocreluine
NPEJCTaBUTENIN AJIKaHOB: (U3MYECKME M XHUMHUYECKHE CBOMCTBAa (peakUuu 3aMelICHHs U
TOpEHUs1), HaXO0XKJCHUE B IIPUPOJE, OIyUYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUHN pAl. DTHWIECH U NPONWIEH — IIPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (U3UYECKHE M XUMHUYECKHE CBOWCTBA (PEaKkIWH TUAPUPOBAHHSA,
raJIor€HUPOBAHMUSL, THIpaTallui, OKUCIIEHUS U TIOJMMEPU3alliN), IOIYYEHHE U TPUMEHEHHUE.

Anxanuensl: OyranueH-1,3 u merunOyraauen-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKHE
cBoMicTBa (peakuus noauMmepusanun). [lomyueHre CHHTETHYECKOT0 KaydyKa U pe3UHBbI.

AJNKWHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKHU psia. ANETWieH —
POCTEHIINI MPEJICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE M XUMUYECKHAE CBOICTBA
(peakuy ruIpUpOBaHUs, raJIOTCHUPOBAHUS, TUAPATALUH, TOPEHNUS), [TOJyYSeHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (PU3MUECKHE U XHMHYECKHE CBOHCTBa (peakuuu
raJIOTEHUPOBAHUSI M HUTPOBAHMS), MOIY4YEHME M HpUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyecKue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo6aHus), noay4erue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
IIPUHAUIEKAIMMHU K Pa3JIMYHbIM KJI1acCaM.

[IpupoaHble UCTOYHHUKH YTIIEBOIOPOOB. IIpupoaHbIid Ta3 M MOMyTHRIE HE(TAHBIC Ta3bI.
Hedts um e€ mnpomcxoxnenue. CrocoObl mepepaboTku He(TH: TeperoHka, KpEeKUHT
(TepMUYECKH, KaTaTUTUYECKHit), muponus. IIpoxykTsl nepepaboTku He(TH, UX IPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib 1 IPOJYKThI €ro nepepadboTKu.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YE€HMsI BEUIECTB U MX NPEBpAIICHUN: O3HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Koyutekinu «HedTs» u «YTromby, MogenupoBaHue
MOJIEKYJ YIJEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IPOBEJICHHE HPAKTUYECKOH PpPabOThI:
IIOJIyYEHUE 3TUIICHA U U3YYEHUE €TI0 CBOMCTB.

PacuérHbie 3agaun.




Bbluncienuss 1mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaklUUU MO0 HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB WM IPOAYKTOB PEAKIIUH).

Kucsiopoacoaep:xamme opranndeckue coelMHeHUs!

[IpenenbHble OHOATOMHBIE CHUPTHL. MeETaHON W 3TAHOJ: CTPOECHUE, (U3UYECKUE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU MeETaJUlaMH, I'aJOreéHOBOJOPOJaMHU, TOpPEHue),
npuMeHeHne. BogopoaHeie cBsI3u Mex a1y MOJIeKyJlaMHu cUpToB. JlelicTBUe MEeTaHoJIa U 3TaHoJIa
Ha OpPraHu3M YeJIOBEKA.

MHOroaToMHbl€ CHUPTHL. OTHIEHIJIMKOIb W TIJIMLEPUH: CTpoeHHue, (uznyeckue u
XMMHYECKHE CBOMCTBA (B3aUMOAEUCTBHE CO IIETOYHBIMUA METaNIaMU, KaYECTBEHHAsI peaKlUsl Ha
MHOrOaTOMHbIE cHuUpThl). JleficTBue Ha opraHu3m uesnoBeka. llpuMeHeHue riauuepuHa u
STWICHIJIUKOJIA.

@deHoJI: CTpOEHUE MOJIEKYJIbI, (pU3HUYecKre U XUMUYECKHUEe CBOMCTBA. TOKCUYHOCTH (peHoa.
[Tpumenenue peHomna.

Anprerunsl M Kemouwl. DopManbIeruj, aneTambACTHA: CTpOeHue, (Qusmueckue u
XUMHYECKHE CBOWCTBA (PEAaKIMU OKHUCIEHUS U BOCCTAaHOBJICHUS, KAaUECTBEHHbBIC PEAKIUH),
II0JIy4YEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeseabHble KapOOHOBBIE KHCIOThL. MypaBbuHasi M YKCYCHAasl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOWMCTBA, OOIIME JIJIs KiTacca KUCIIOT, PeaKIus
TepudUKaMK), TOoydeHHe u mpuMeHeHne. C(CTeapuHOBas W OJIEMHOBAs KHCIOTHI Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KHCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble dQHUPHI KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3()UPOB.
Kupsl. 'maponns xxupos. [Ipumenenne xupos. bruonorudeckas poJib KUPOB.

VYrieBoabl: cocTaB, KilacCU(pUKaLUs yriIeBoA0B (MOHO-, TU- U HoJarcaxapuabl). I roko3a —
OPOCTEHIIMKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMSI MOJEKYJbl, (pU3MUECKUE U XUMHUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Meau(ll), oxucieHune amMmHuauHbIM pPacTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHHE, OpOXEHHE TIIOKO3bl), HAXOXKIACHWE B MPHUPOJE,
npuMeHeHue, Ouosnoruyeckas posb. @orocunre3. Gpykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemnonosa Kak IpupoaHble noaumepsl. CTpoeHne Kpaxmaiia U LEUIIOJI03bL.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (I'MIpojIu3, KaUeCTBEHHAs PeaKus C HOJ0M).

OKCHEpUMEHTAJIbHBIE METOJbl W3Y4YEHHsS BEIIECTB M MX IPEBPALLEHUI: IpPOBEICHUE,
HaOJIIOZIGHUE U ONMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KAayeCTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKUciIeHue 3TaHosa okcujgoM Mmenu(ll)), mMHOroaromMHbIX
cnupToB (B3auMoaelcTBue muuepuHa ¢ rugpokcugoM menu(ll)), anpaerunoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuna cepebpa(l) um rumpokcumom wmemu(Il), B3ammoneiicTBue
Kpaxmajla C MOAOM), IpPOBEAECHUE IPAKTUUYECKOM padOThl: CBOMCTBa pacTBOpa YKCYCHOMH
KHCJIOTHI.

Pacuérnble 3agaun.

Bblunicnenuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBA
UCXOJIHOTO BEIECTBA WJIM IMPOAYKTa PEAaKIMHU [0 H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIIM IPOAYKTOB PEAKLIUN).

A3zoTcoaeprkale OpraHu4ecKue COeANHEHMS.

AMUHOKHCIOTBI Kak am(oOTepHble OpraHuyeckue coenuHeHus. Dusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha HOpuUMepe IMLMHA). buojoruuyeckoe 3HaueHHe
aMuHOKHUCIIOT. [lenTuast.



benku kak npupoJiHBIE BBICOKOMOJIEKYJSIpHbIE coeAuHeHus. IlepBuuHas, BTOpHUYHas U
TPETUYHAsI CTPYKTypa OenkoB. XHMHUYECKHE CBOHCTBA OEJIKOB: THUAPONN3, JCHATYypallus,
KaueCTBEHHbIE PEAKIIMU HA OEIIKH.

OKclepUMEHTaIbHbIe METObl M3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOirojeHue u
ONHCaHHE JIEMOHCTPALMOHHBIX ONBITOB: JIEHATypalus OENKOB IpH HArpeBaHWUM, LIBETHBIE
peaKkiuu OEIKOB.

BbICOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATHUS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUHU, CpEelHsAs MoJieKyisapHas Macca. OCHOBHbIE
METO/bI CHHTE3a BBICOKOMOJICKYIISIPHBIX COSAMHEHUH — IMOJIMMEPU3AIUs U MTOJTUKOHICHCAIIHUSI.

DKcrepruMEeHTATbHBIE METOJIbl M3YYCHHUS BEIIECTB M MX MPEBPAICHHA: 03HAKOMIIEHHE C
00pa31aMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexIpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBs3€ll MU U3ydeHUU opraHumyeckoi xumuu B 10 kiacce
OCYIIECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHSATHHA, TaK W
TOHSTHH, SBISIFOIINXCS CUCTEMHBIMU JIJISl OT/IEIBHBIX MPEJAMETOB €CTECTBEHHO-HAYIHOTO LIHKJIA.

OOue ecTecTBEHHO-HAy4HbIE IOHSATHS: sIBIEHHE, HAy4dHbIH (akT, TUIOTEe3a, 3aKOH,
TEOpHsl, aHaJlIW3, CHUHTE3, KJIacCU(PHUKAIMs, MEepPUOJANYHOCTb, HAOIIOJCHUE, HU3MEpEHHe,
IKCIIEPUMEHT, MO/ICTTHPOBAHHE.

dwusnka: Matepus, YHEPTUs, Macca, aToM, FIEKTPOH, MOJIEKYJa, YHEPreTHIECKUN YPOBEHb,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUSI.

Buonorus: kinerka, opranusMm, Ouocepa, oOMeH BemecTB B OpraHu3me, (HOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BelIecTBa (OCNKH, YIIIeBObL, KUPHI, (PEpMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE HOPO/IbI, MTOJIE3HbIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoorus: MUILEBbIe MPOAYKThI, OCHOBBI PAllMOHAIBHOIO UTAHUS, MOIOIIUE CPEACTBA,
JIEKapCTBEHHbIE © KOCMETUYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XHMHMH

XuMHuecKui sneMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAas 000JIOUKA.
DHepreTHYecKue YpoBHH, TIOyPOBHU. ATOMHBIC OpOHUTAIH, S-, P-, d- ameMeHThl. OcoOeHHOCTH
pacnpeneseHus 3JeKTPOHOB M0 OpOUTasIM B aTOMAax 3JEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
DJeKTpOoHHAs KOH(UTYpaLUsl aTOMOB.

[lepuonuueckuii 3akoH u Ilepuoanyeckas cucrema Xumuueckux syemeHtoB [ W.
MengeneeBa. CBsi3p nepuoanyYeckoro 3akoHa M llepuonnueckoil cucTeMbl XUMHUYECKHX
anemenToB J[. Y. MenzeneeBa ¢ COBPEMEHHOHN TeOpHeH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUs CBOMCTB XMMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CJIOKHBIX BEIIECTB
0 TpyIaM U nepuojiaM. 3HauYeHHe NepruoIMIeCKOro 3aKOHa B pa3BUTUH HAYKH.

Crpoenue BemiecTBa. XHUMMYEcKass CBs3b. Buabl XMMHYeCKOl CBs3U (KOBaJeHTHas
HETOoJISIpHAsl U TOJISIpHAsi, MOHHAS, METAJUTMUYecKas). MexaHu3mbl 0Opa3oBaHUsI KOBAJCHTHOM
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XUMHYECKON CBsI3U (OOMEHHBIA U JTOHOPHO-aKLENTOpHBIN). Bomopoanast cBsi3b. BaneHTHOCTD.
DneKTpoOTpULATENIbHOCTh. CTeNeHb OKUCIEeHNs. FIOHbI: KaTHOHBI U AaHUOHBI.

BewectBa MOJEKYJISIpHOTrO U HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAINTUYECKON PEIIETKH.

[lonsiTue 0 nUcnepcHbIX cucreMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPbI. MaccoBasi 10s
BEILIECTBA B paCTBOPE.

Knaccudukanus Heoprannueckux coeinHeHnii. HomeHkiiatypa HeopraHmueckux BeIlecTB.
['eneTnyeckasi CBA3b HEOPraHUYECKHUX BELIECTB, IPUHAIICKAIIUX K PA3TUUYHBIM KJIACCaAM.

Xumunueckass peaxkuus. Knaccupukanus XUMUYECKMX peakUuid B HEOPraHWYEeCKOW H
OpraHMYECKON XMMHUU. 3aKOH COXPAaHEHUS! MacChl BEIIECTB, 3aKOH COXPAHEHUsS U NpEeBpallleHus
SHEPIUU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3IU4YHBIX (akTopoB. OOpaTHMble pPEaKIIHH.
Xumndeckoe paBHoOBecue. DakTOpbl, BIUAIOIIHAE HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle HlaTense.

Onexrponurnueckas auccouuanus. CuibHble M cialOble 37eKTpoiauThl. Cpena BOJIHBIX
pPacTBOPOB BEILIECTB: KHUCIas, HEUTpallbHasl, IIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

OKCHepUMEHTAJIbHBIE METO/bl M3YyYEHUsSl BEIIECTB U UX IPEBpALLEHUI: JAEMOHCTpalus
tabmuiy «llepuoguyeckas cuctema xumuueckux siemMeHToB J[. M. MenpaeneeBa», u3yueHue
MoJiele KPHUCTAJUIMYECKUX pPemEToK, HaOMI0JeHHe U ONHMCaHWE JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIOKEHHE IMEPOKCUAA BOJOPOAAa B IPUCYTCTBUM KaTalu3aTropa,
OIPEJIETICHUE CPEelbl PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBbHOIO MHAMKATOPA, PEAKLIUH
MOHHOTO OOMeEHa), MpOBEJIeHUE MPAKTHUECKON paboThl «BnusHue pa3nuuHbiXx (aKTOpPOB Ha
CKOPOCTb XUMUUYECKOU PEAKLII.

PacuérHbie 3agayn.

Pacuérel 0 ypaBHEHUAM XMMHUYECKUX PEAKIUi, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI ¢ UCIIOIB30BAHUEM ITOHATHS «MACCOBas 0JIs BEIIECTBAY.

Heopranuueckasi xummsi

Hemerannel. Ilomoxxenne HemeramioB B Ilepuonnueckoid cuCTEME XMMHUYECKHX
anementoB Jl. M. MenneneeBa u 0coOEHHOCTH cTpoeHHs aroMmoB. Dusmyeckue CBOICTBa
HEMETAJUIOB. AJUTOTPOTIHSI HEMETAIUIOB (Ha IpUMepe KUCIopoa, cepbl, ocdopa u yriaepoaa).

XUMHYEeCKHE CBOMCTBA BaXKHEWIIMX HEMETaUIOB (TaJoreHoB, cephl, a3ota, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAO0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOIHBIX
COCIMHEHUM).

[IprMeHeHne Ba)KHEUIINX HEMETAUIOB U UX COCIMHEHUM.

Meramnsl. Ilonoxenue merainoB B lleproanyeckoi cuctemMe XUMHYECKUX 3JE€MEHTOB /Jl.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aToMOB MeTayuioB. OOmue
¢uznueckue cpoiictBa MeTayuioB. CIulaBbl METAJJIOB. DJIEKTPOXMMMUYECKUN Pl HANpPsKEHUIN
METaJIOB.

XHWMHYECKHUE CBOWCTBA BAXKHEWMININX METAUIOB (HATpPUH, Kalul, KaJdbllMd, MarHuu,
ATIOMUHUH, IUHK, XPOM, KeJle30, MeJlb) U UX COCTUHEHHI.

OO6mme cocoObl MoTyYeHHst METaJuIOB. [IpiMeHeHre MeTayuIoB B OBITY M TEXHUKE.

OKCHEpUMEHTAJIbHBIE METOJbl H3Y4YEHMs] BEIIECTB M MX [PEBPALLCHUI: HU3y4eHUE
KOJUIEKIIMU «MeTaJuibl U CIIaBbl», 00pa3lloB HEMETAIIOB, PEIICHHE SKCIIEPUMEHTAIBHBIX 33/1a4,
HAOMIO/ICHUE U OMKCAHHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aMMOJEHCTBUE
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TUAPOKCHU/IA aIFOMUHUS C PACTBOPAMH KHUCIIOT U IIeNIouei, KaueCTBEHHBIE PEeaKIIMU Ha KaTHOHBI
METaJlIOB).

Pacuérnsble 3anaum.

Pacuérpl macchl BemiecTBa MM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid 00BbEMY OJHOTO M3 YYacTBYIOIIMX B PEaKIMH BELIECTB, pacu€Thl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponb xumuu B 00ecrie4eHnH KOJIOTUYECKOM, SHEPreTUYECKON U MUIIEeBON 0€30MacHOCTH,
pa3BUTUU MeAULHUHBI. [[OHATHE O HayYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBnennst 00 OOmMMX HAYYHBIX MNPUHOWINAX IMPOMBIIUICHHOTO TOJYYCHHUS
BAKHENIIMX BELIECTB.

YenoBek B MHUpE BEIIECTB U MaTepuaioB: Ba)KHEHIIME CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepualbl, KPackKu, CTEKJI0, KepaMuKa, MaTepuajbl JUIisl SJICKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHM4eCKUE U MUHEpPaIbHbIE y10OpEHUS.

XuMHUs U 30pOBbE 4YEJIOBEKa: IPaBHUJIa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
paBuiia 6€30MacCHOr0 MCIOIb30BaHMs PENapaToB OBITOBOM XUMHUHU B ITOBCETHEBHOM JKHU3HMU.

Me:xnpeaMeTHbIE CBSI3U.

Peanu3zanust MeXIpeAMETHBIX CBSA3€H MPU MU3y4EeHUH OO0IIeld M HEOPraHUYEeCKOW XMMHU B
11 Kyacce OCyIIECTBIISIETCS Yepe3 MCIOIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHSITHH,
TaK ¥ MOHITUH, SBISIOUIMXCS CUCTEMHBIMH JUIS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0m1re ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJIH3,
CHHTE3, Kiaccu(uKauusi, NEePUOJUYHOCTh, HAONIO/IEHHE, HKCHEPUMEHT, MOJCINPOBAHHE,
U3MEepeHHe, SBIICHUE.

®usuka: Marepusi, SHEprus, Mmacca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, HU30TOT,
pPaZ0aKTUBHOCTb, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIECTBA, (PU3NIECKHUE BEIIMYMHBI U €IUHUIIBI KX U3MEPEHUS, CKOPOCTb.

Buonorus: knerka, opraHu3M, SKOocHCTeMa, Ouochepa, Makpo- M MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHEpasbl, TOPHBIE TTOPOIBI, TOJIE3HBIE HCKOMAeMbIe, TOTIINBO, PECYPCHI.

TexHonorus: XUMHYECKast  MPOMBIILICHHOCTD, MeTaJLITyprus, IIPOU3BOJICTBO
CTPOUTEJIbHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE IIPOU3BO/JICTBO, nuuieBas
MPOMBIIUICHHOCTh, (papMareBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHAlIOB, 3JIEKTPOHHAS MPOMBIILIEHHOCTb,
HAHOTEXHOJIOTUH.
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INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHS YUYEBHOI'O IIPEJIMETA
«XHUMUS».

®TI'OC ycraHaBiauBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS 00yJYarOIMMUCS TPOrPaMM
cpenHero obIero oopa3oBaHus (JIMYHOCTHBIM, METANIPEIMETHBIM U TIpeaMeTHBIM) HayuHo-
METOIUYECKON OCHOBOM TS pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrPaMM
CpeIHero o0mero 00pa3oBaHus SABISETCS CHCTEMHO-IEATEIIBHOCTHBIN TI0IX0]T

JIMYHOCTHBIE PE3YJIBTATbHI

B cooTBeTCTBHM ¢ CUCTEMHO-AEATEIbHOCTHLIM ITOAX0I0M B CTPYKTYPC JIMYHOCTHBIX
PE3yJIbTATOB OCBOCHUS IIPEAMETA «XUMH» HA YPOBHE CPpCAHCTO 06mero O6paBOBaHI/IH
BBIJCJICHBI CIICAYIOIHUE COCTABIISIIOIINC:

— OCO3HAaHHUC O6y‘laI-OH_II/IMI/IC$[ pOCCHﬁCKOﬁ Fpa)KI[aHCKOﬁ NICHTHNYHOCTH
— I'OTOBHOCTH K CaMOpPa3BUTHILO, CaMOCTOATCIIBPHOCTH U
CaMOOIIPCACICHHAIO,

— HaJIMYUC MOTHUBAIlUHU K O6y‘-I€HI/IIO;

— LI€JICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTU Ha OCHOBE
KJTIOYEBBIX [IEHHOCTEH M HCTOPHUYECKUX TPAAUINK 0a30BOM HAYKH XHMUU;

— TOTOBHOCTb U CITOCOOHOCTH 00YYaIOIIMXCsI PYKOBOJICTBOBATHCS B CBOCH JIEATEILHOCTH
HNCHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMHU, NPUCYIIUMHA IIGJIOCTHOI\& CUCTEMC XUMHNYCCKOTI'O
oOpa3zoBaHus;

— HaJIM4YMC IIPABOCO3HAHUA 3KOJIOTHYEeCKOM KYJBbTYPBI U CIIOCOOHOCTH CTaBHUTh Oei 1
CTPOUTDH JKU3HCHHBIC IJIAHbI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUS) JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCIIUTATENBHOM eaTeIbHOCTH OpraHu3aluy B COOTBETCTBUM C TYMaHUCTUYECKUMH,
COIIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMHU [IEHHOCTSIMU U UJCATIAMH POCCUHUCKOTO
IPaXTaHCKOTO OOIIECTBA, MPUHATHIMA B OOIIIECTBE HOPMAMH U TIPABHJIAMH TIOBEICHUS,
CIOCOOCTBYIOLIUMHU MPOIECCaM CaMOTO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBIICHUS
anaHoctH obydaromuxcs GI'OC ycranapnuBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOCHUS
00y4aroIMMHUCS TPOrpaMM CpeHEro 00IIero 0opazoBaHus (JINYHOCTHBIM, METAPEAMETHBIM U
npeaMeTHbIM) HaydHo-MeToindeckoil OCHOBOM /1Sl pa3paOO0TKH MJIaHUPYEMbIX PE3yJIbTaTOB
OCBOEGHUS IIPOrPaMM CPETHET0 OOIIer0 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN
HOJIXO0J

JIMYHOCTHBIE PE3VIJIBTATDI

B cooTBEeTCTBUM ¢ CHUCTEMHO-AEATEIBHOCTHLIM ITOAX0I0M B CTPYKTYPC JIMYHOCTHBIX
PE3yJIbTATOB OCBOCHUS IPECAMETA «XUMH» HA YPOBHE CPpCAHCTO 06mero O6p8.30BaHI/IH
BBIJCJICHBI CIICAYIOIHUE COCTABIIAOIINC:
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— OCO3HAaHHUC O6y‘laI-OH_II/IMI/ICH pOCCHﬁCKOﬁ Fpa)KHaHCKOﬁ NICHTHNYHOCTH — I'OTOBHOCTH
K CaMOpPa3BUTHIO, CAMOCTOATCIbHOCTU U CaMOOIIPCACIICHUTIO,

— HaJINM4YHUC MOTHBAIlUH K O6yLIeHI/IIO;

— HCJICHAIIPABJIICHHOC PA3BUTUC BHYTPCHHUX Y66)KZIGHHIZ JJMYHOCTH Ha OCHOBC
KIIFOYCBBIX HGHHOCTeﬁ U UCTOPHUYCCKUX TpaI[I/II_II/Iﬁ 0a3zoBoi HAayKH XUMHU;

— FOTOBHOCTH U CIIOCOOHOCTH 00YYaIONINXCs PYKOBOACTBOBATHCS B CBOCH JIEATEIHHOCTH
IICHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, IIPUCYIIMMH IEJIOCTHOW CHCTEME XUMHUECKOTO
o0pa3zoBaHus;

— HaJIM4YUC IMPABOCO3HAHUA 3KOJIOTMYEeCKOM KYJBTYPBI U CIIOCOOHOCTH CTaBHUTh Oeii 1
CTPOUTD KU3HCHHBIC I1JIaHbI

JIMgHOCTHEIC PE3YIbTATEI OCBOCHUS IPECAMETA «XUMHS» JOCTHTAIOTCSI B CAUHCTBE
yqe6H0171 M BOCHIUTATEIILHOM ACATCIIbHOCTH OpraHu3ali B COOTBETCTBUU C T'YMaHUCTUYCCKUMMU,
COOHOKYJIbTYPHBIMH, NYXOBHO-HPABCTBCHHBIMU LICHHOCTAMUA U UCATIaMU pOCCHfICKOFO
I'paXKaaHCKOI'o O6H.I€CTBa, IIPUHATBIMHA B O6H.I€CTB€ HOpMaMH M IIpaBHJIaMU ITIOBCACHU,
CHOCO6CTBYIOH_[I/IMI/I npoueccaM CaMOITIO3HaHWA, CAMOPA3BUTUA U HPABCTBCHHOI'O CTAHOBJICHUA
JINYHOCTHU o6yqa}0m1/1xc;1

JIn4HOCTHBIE PE3YyJbTAaThl OCBOCHUS IPECAMETA «XUMHUS OTpaxxaroT C(i)OpMI/IpOBaHHOCTL
OITBbITa ITO3HABATEIILHON U HpaKTquCKOﬁ ACATCIIbHOCTHN o6yqa}0m1/1xc;1 110 pCajin3aliuu
IIPUHATBIX B O6H.I€CTB€ HGHHOCTeﬁ, B TOM 4YHCJIC B HaCTH:

1. Fpa)KI[aHCKOFO BOCIIUTAaHUA:

— OCO3HaHUuA O6y‘laI-OH_II/IMI/IC$[ CBOUX KOHCTUTYHHMOHHBIX ITPpaB U 06}133HHOCT€I71,
YBaKCHUS K 3aKOHY U ITPAaBONIOPAAKY

— IIPCACTABJICHUA O COONUAIbHBIX HOPMAX U IIpaBUJIaX MEKIMIHOCTHBIX OTHOIIICHUH B
KOJIJICKTHUBCE,

JIMIHOCTHBIE Pe3yJIbTaThl OCBOCHHUS MPEAMETa « XUMHUS» OTPaXKarOT CPOPMUPOBAHHOCTH
OTIbITA O3HABATEIHHON U MPAKTHUYECKOM IeATEIHHOCTH 00YYaIOINXCs M0 pealn3aluu
MPUHSTHIX B OOIIECTBE IICHHOCTEH, B TOM YUCIIE B YACTH:

1. ['paxxmanckoro BOCIUTAHMS:

— 0CO3HaHMs 00YUYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB H 00s3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IPABOIIOPSIKY;

— MPEJICTABIICHUS O COLIMAJIBHBIX HOPMaX M MPaBUJIaX MEXIMYHOCTHBIX OTHOILICHUN B
KOJIJIEKTHBE;

— I'OTOBHOCTH K COBMECTHOM TBOquCKOﬁ ACATCIIbHOCTHU IIpU CO3JaHNH yLIe6HBIX
IMPOCKTOB, pCLICHUU y‘~I€6HI)IX 1 IO3HABATCJIIbHBIX 3a/1a4, BBINIOJHCHHUH XUMHYCCKHUX
SKCIICPUMCHTOB,
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— CHOCOOHOCTH MOHUMATh U IIPpUHUMAaTh MOTHBbI, HAMCPCHUS, JIOTUKY U AapTYMCHTbBI
APYTrux Mpu aHaJIn3€ pas3iIn4HbIX BUIOB yqe6H0171 ACATCIIBHOCTH,

2. HanI/IOTI/ILIGCKOFO BOCIIMTaHUA:

— LIEHHOCTHOT'O OTHOIIICHHUS K UCTOPUYECKOMY M HAyYHOMY HACJIEINI0 OTEeUECTBEHHOM
XHUMHH,

— YBAXXCHUA K IIPOLCCCY TBOPUCCTBA B o0ractu TCOPHUH U TPAKTUUCCKOTO IPUMCHCHUA
XUMHHU, OCO3HAHUA TOT'O, UYTO JOCTUKCHUA HAYKH CCTh PE3YJIbTAT JJINTCIbHBIX Ha6J'II-OI[eHI/II71,
KPOMMOTJIUBBIX SKCIICPUMCHTAJIbHBIX ITIOMCKOB, IIOCTOAHHOI'O TPpyda y‘léHHX H IIPAKTHUKOB,

— UHTCPCCA U NMMO3HABATCIIbHBIX MOTHBOB B IIOJIYUCHHUHU U MMOCJICAYIOIICM aHAJIN3C
I/IH(bOpMaI_[I/II/I O IIepCaAOBBIX JOCTHIKCHUAX COBpeMeHHOﬁ OTEYECTBEHHOM XUMHU,

3. JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUS:
— HPAaBCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEICHUS;

— CIIOCOOHOCTH OLIEHUBATH CUTYallUHU, CBSI3aHHbBIE C XUMHUYECKUMH SBICHUSMU, U
MPUHUMATh OCO3HAHHBIE PEIICHNUS, OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

— T'OTOBHOCTH OIICHUBATh CBOE MOBEACHUE U IMMOCTYIIKHU CBOUX TOBapI/IH_Ieﬁ C O3UIUH
HPaBCTBCHHBIX U ITPABOBBLIX HOPM U OCO3HAHHUC MOCJICACTBUM 3TUX IMOCTYIIKOB;

4. ®opMUpOBaHUs KyJIbTYpPhI 37J0POBbSI:

— IIOHUMaHUuA HGHHOCTeﬁ 3A0POBOIo 1 0€e301acCHOTO 06pa3a KHN3HU, H606XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOILLICHUA K CO6CTB€HHOMy Q)HSHHGCKOMY H IICUXUYCCKOMY 310POBbIO;

— CO6J'II-OI[€HI/I$I IIpaBuI 0€30I1aCHOTO O6paH_IeHI/I$I C BCIICCTBAMU B 6BITy, MMOBCETHEBHOM
JKHN3HHU U B pr,HOBOﬁ ACATCIIBHOCTH,

— MOHUMAaHHUS [IEHHOCTH MPaBUJI HHIUBUAYATHHOTO U KOJJIEKTUBHOTO 0€30MacHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOKAIOLIUX 3JI0POBBIO U KU3HU JIIO/ICH; OCO3HAHUS MTOCIEICTBUN U
HENPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS AlIKOT0JIs, HAPKOTUKOB, KypeHus);

5. TpynoBoro Bocrurasus:

— KOMMYHHUKaTUBHOI KOMIIETEHTHOCTU B y4E€OHO-UCCIIEA0BATEILCKOM 1EATENbHOCTH,
OOLIECTBEHHO IOJIE3HOM, TBOPUECKOMN U IPYTUX BUJAX JESITEIbHOCTH;

— YCTAHOBKH Ha aKTHBHOE y4aCTHE B PEUICHUHU MPAKTUYECKUX 3a/1a4 COLIMAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbl);

— WHTEpeca K MPaKTUIECKOMY U3yUeHHIO MPo(eccuii pa3mnyHoro pojia, B TOM YHCIIe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

— YBAXXCHUA K TPpYyAY, JIFOJSAM TpyJda U pe3yJibTaTaM pr,I[OBOI‘/'I JCATCIIbHOCTH,
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— FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIAMBUAYAIbHON TPAEKTOPHH 00pa30BaHus,
Oyayuieil mpodeccuu U peanu3aliuy COOCTBEHHBIX )KU3HEHHBIX IJIAHOB C yYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 001IeCTBa;

6. DKOJIOTHYECKOT0 BOCIIMTAHHU

— OKOJIOIT'M4YCCKH uenecooGpasHoro OTHOIICHUS K IPUPOAC, KaK UCTOYHUKY
CYHICCTBOBAHUSA ) XU3HU HA 3€MJ'I€;

— MOHUMAaHUS IJI00aJIBHOIO0 XapaKTepa 3KOJOIrH4CCKHUX npo6neM, BIIMSHUA
OKOHOMHUYCCKUX IIPOLHCCCOB HA COCTOAHUC HpHpOHHOﬁ U COLIMAIbHOM CpEabIl;

— OCO3HaHHA H€O6XOI[I/IMOCTI/I HCITIOJIB30BaHUA I[OCTI/DKGHI/Iﬁ XUMHHU U1 pCHICHUSA
BOIIPOCOB pallMOHAJIBHOT'O IIPUPOAOITIOJIb30BAHM A,

— AKTHUBHOI'O HENIPUATHS IEHCTBUM, IPUHOCAIINX BPEJ OKPYKAIOIIEH IPUPOIHON Ccpele,
YMEHUS IPOTHO3UPOBATH HEOIArONPUSITHBIE SKOJOTHUECKUE MTOCIIEACTBUS IPEANPUHUMAEMBIX
JEUCTBUI U IPENOTBPALLATD UX;

— HaJIM4WA pa3BUTOI'O 5KOJIOTMYCCKOTO MBIIIJICHUA, 3KOJIOrHYEeCKOM KYJBbTYPBI, OIIbITAa
JeATeIbHOCTH 3KOJIOTHUECKOM HAIIpaBJICHHOCTHU, YMCHUA PYKOBOACTBOBATHCA NMU B
HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOﬁ n COHH&HLHOﬁ IMIPAaKTHKCE, CIIOCOOHOCTH U YMCHU
AKTHBHO IIPOTUBOCTOATb HACOJIOIMHU X6M0(1)06I/II/I;

7. I{eHHOCTH HAy4YHOr'O NTO3HAHUSA:

— c(hOpPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

— MOHUMAaHMs CeM(PUKI XUMUAN KaK HAyKH, OCO3HAHUS €€ poJiH B (POPMUPOBAHUU
PalMOHAIBHOTO HAYYHOTO MBIIIJICHNUS, CO3/IaHUHU IIEJIOCTHOTO IPEICTABICHUS 00 OKpYXKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJIbI U YEIOBEKA, B IO3HAHUM IIPUPOIHBIX 3aKOHOMEPHOCTEU U
peleHny npobseM COXpaHeHHsI IPUPOJHOIO PABHOBECHUS;

— yOKIEHHOCTH B 0COO0H 3HAYMMOCTH XUMUH JIJIsi COBPEMEHHOM ITUBUIIN3AIUU: B €€
TYMaHHUCTUYECKOW HANIPABIEHHOCTH U BAYKHON POJIM B CO3JJaHUH HOBOM 0a3bl MaTepHallbHOMN
KYJIBTYPBI, PEIICHUU TJI00aTbHBIX MPOOJIEM YCTOMUNBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOMH,
SHEPIreTHYCCKOM, MUIIEBON M IKOJIOTHIYECKON 0€30IMacCHOCTH, B PA3BUTHH MEIUIIMHBI,
o0ecrevyeHny yCI0BUil YCIIEIIHOTO TPYIa U AKOJIOTUYECKU KOM(POPTHON KU3HU KaXA0Tr0 UieHa
00I111eCTBA;

— eCTGCTBeHHO—HaquOﬁ TpPaMOTHOCTU: NOHUMAHUS CYIIHOCTHU METOA0B ITO3HAHU,
HCIIOJIB3YEMbIX B €CTCCTBCHHBIX HAYKAX, CIIOCOOHOCTH UCIIOIL30BATh MMOJIy49a€MbIC 3HAHUS JJIsL
aHalu3a U 00bSICHEHHUS SIBIECHUI OKpYyXKaromero Mupa 1 Ipoucxoasuux B HEM HBMeHeHI/Iﬁ;
YMCHUA ACIATh 000CHOBaAHHBIE 3aKJIIOYEHUS Ha OCHOBE HAay4YHBIX (1)aKTOB N UMCIOIIUXCA
JAaHHBIX C HEJIbIO MOJYYCHUA JOCTOBCPHBIX BHIBOIOB,
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— CHOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUUECKHE 3HAHMS AJI1 pCIICHUA
HpO6JI€M B PCAJIBHBIX JKU3HCHHBIX CUTYAlUAX;

— HHTCPECAa K IIO3HAHWIO U HCCHeﬂOBaTeHLCKOﬁ JCATCIIbHOCTH,

— TOTOBHOCTHU M CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY IOJIyYCHHEO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUU C KU3HCHHBIMU
MOTPEOHOCTSIMHU;

— HHTEpeca K 0COOEHHOCTSM TPy/a B pa3aU4HbIX chepax mpodhecCuoHaIbHOM
JESITEIIbHOCTH.

METAIIPEJJMETHBIE PE3VJIbTATbDI

MertarnpenMeTHbIe pe3yIbTaThl OCBOSHHS YU€OHOTO MpeiMeTa « XUMHUS» Ha YPOBHE
cpenHero o01ero o0pa3oBaHys BKIIOYAIOT: 3HAYUMBIE I (POPMUPOBAHUS MUPOBO33PEHHUS
00y4JaroIMXCs MEKAUCIMIUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHaYYHbIE TIOHSTHS,
OTpaXXaloUIHe IIeJIOCTHOCTh HAYYHOH KapTUHBI MUPA M cleNU(UKY METOI0B TIO3HAHMS,
UCIIONIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, SHEPTUs, ABJICHUE, IPOLIECC,
cucTeMa, Hay4YHbIH (haKT, NPUHINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEIOBaHHE,
HaOJII0IeHNe, U3MEpPEHNE, SKCIIEPUMEHT U . ); YHUBEPCAJIbHbBIC y4eOHbIC eHCTBHS
(mo3HaBaTeIbHBIC, KOMMYHHKATUBHBIC, PETYJIATUBHBIC), oOecrieunBaromye GopMUpoBaHUe
(GYHKIMOHATIHLHON IPAMOTHOCTH M COIIMATIHLHON KOMITETEHIIMU 00YJaOLINXCsl; CIIOCOOHOCTD
00y4aromuxcs NCIOIb30BATh OCBOCHHBIE MEXIUCIUIUTMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCaJIbHbIC Y4eOHBIE ICHCTBUS B TO3HABATEIBHOM M COLIMAIBHOM MTPAKTHUKE

MeramnpeameTHbIe pe3ynbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUCOHBIMU
M03HABATEJIbHBIMU, KOMMYHHUKATUBHBIMHA U PETYJISITUBHBIMU JEHCTBUSIMU

OBnazneHne yHUBEpCAIbHBIMU Y4€OHBIMU MO3HABATEIbHBIMU JCHCTBUSIMMU:
l. ba30BbIMU JIOTMUECKUMHU ACUCTBUSIMMU:

— CaMOCTOATCIIBHO (bOpMyJ'IHpOBaTB " aKTyaJIU3UpOBaATb HpO6JI€My, BCCCTOPOHHC eé
pacCMaTpuBaTh,

— OIpCACIIATh UCIIN ACATCIIbHOCTH, 3adaBas I1apaMETPhbl U KPUTCPHUH UX JOCTHUIKCHUS,
COOTHOCHUTD PE3YyJIbTAThl ACATCIIBHOCTU C ITOCTABJICHHBIMU LCIISIMU;

— HCIIOJIb30BATh IIPpU OCBOCHUU 3HaHHUH HpI/IéMH JJOTNMYCCKOI'0 MBIIJICHUA — BBIJCIIATH
XapaKTCPHLIC ITPU3HAKH MOHATHH U YCTaHaBJIMBATb UX B3aNMOCBA3b, HCIIOJIb30BATh
COOTBCTCTBYIOIINEC ITOHATHA JIA 00BACHEHHS OTACJIBHBIX (baKTOB n HBHGHHﬁ;

— BBIOMpATh OCHOBAHUS U KPUTEPHH JJIs KJIACCU(PUKAIIUK BEIIECTB M XUMHUUYECKHUX
peaxIu;

— YCTaHaBJIMBAaTb NPUIHNHHO-CJICACTBCHHBIC CBA3U MCKAY NU3YUACMbIMU SIBJICHUAMMU,
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— CTPOUTD JIOTUYCCKUC PACCYKACHUS (I/IH,I[yKTI/IBHBIe, ACAYKTUBHBIC, I1O aHaJ'IOFI/II/I),
BBIABJIATD 3aKOHOMCPHOCTH U IIPOTHBOPCUYHA B paCCMAaTPHUBACMBIX SABJICHUAX, (bOpMyJ'II/IpOBaTB
BBIBOJIbI U 3aKJIFOUYCHU A,

— MPUMEHSATH B IPOIECCE MMO3HAHUS, UCTIONB3YEMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIC)
MOJIEJIH, TPe0OPa30BbIBATH MOJICIbHbIE MPEACTABICHUS — XUMHUYECKUN 3HAK (CUMBOII)
2JIEMEHTa, XUMUYecKas popmyiia, ypaBHCHHEC XUMUIECKON PEAKITUN — MPU PEIICHUH YIeOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a]1a4, IPUMEHATh Ha3BAHHBIE MOJICIIbHBIE MIPEACTABICHUS
JUISL BBIIBJIIEHUS XapaKTEPHBIX MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUYECKUX PEAKIUI;

2. bazoBeiMu HUCCICI0BATCIIbCKUMHA I[GﬁCTBHHMI/II
— BJIAACTh OCHOBAMU MCTOAOB HAYYHOI'O ITO3HAHUA BCIICCTB U XUMHUUCCKHUX peaKHHﬁ;

— (bOpMyJ'II/IpOBaTB OCJaN U 3a4a44 UCCIICA0BAaHMA, MCIIOJIB30BATh ITIOCTABJICHHBIC U
CaMOCTOATCIBHO C(i)OpMy.]'II/IpOBaHHLIe BOIIPOCHI B KAYCCTBC HHCTPYMCHTA IO3HAHUA U OCHOBBI
JUIA (bOpMHpOBaHHH THUIIOTE3LI 110 ITPOBEPKE IPABHIIbBHOCTH BbHICKA3bIBACMBIX CY)KHGHHﬁ;

— BJIaJIETh HABBIKAMH CaMOCTOSTEILHOTO TUTAHUPOBAHUS U TIPOBEICHUS YICHUYCCKUX
IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HA0JIOIaTh 32 XOJ0M IPOIIEcca, CAMOCTOSATEIILHO
IPOTHO3UPOBATH €0 PE3yIbTaT, GOPMYITHUPOBATH OOOOIIECHUS U BHIBOABI OTHOCUTEILHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHUS, COCTABISTh 00OCHOBAHHBIM OTUYET O MPOJICIaHHON
pabore;

— HpI/IO6peTaTI> OIIBIT y‘{eHI/I‘{GCKOﬁ PICCJ'IGI[OBEITGJ'ILCKO?I n HpOGKTHOﬁ ACATCIIbHOCTH,
IMPOSABJIATH CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIbHOMY IMOUCKY MCTOAOB PCIICHUA
MMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHMA

3. [Tpuémamu paboThI ¢ HHGOPMAITHECH:

— OPHUEHTHUPOBATHCA B PA3IMUHBIX UCTOYHUKAX UH(DOpManny (HAyqHO-MOMYJIsIpHAs
JaUTepaTypa XUMUYECKOTO COepKaHMUsI, CIIPaBOYHbIEC TOCOOUs, pecypchl HTepHeTa),
AHATM3UPOBATH HHPOPMAIIUIO PA3IMYHBIX BUJIOB U JOPM MPEACTABICHUS, KPUTHUUECKU
OIICHUBATH €€ JOCTOBEPHOCTH U HEMPOTUBOPEUUBOCTD;

— (popmynHrpoBaTh 3aIIPOCHI U TPUMEHSATH PA3IMYHBIE METO/IbI IPU MIOUCKE U 0TOOpE
UHPOpPMAaLIUU, HEOOXOAMMOM [T BHIOJIHEHHS YU€OHBIX 33/1a4 ONPEeIEHHOTO THIIA;

— HpI/IO6p€TaTI> OIIBIT UCITOJIB30BAaHUA I/IH(bOpMaI_II/IOHHO—KOMMyHI/IKaTI/IBHLIX TEXHOJIOTHI
H PA3JIMYHBIX IIOUCKOBBIX CUCTCM;,

— CaMOCTOSTEIILHO BEIOMPATH ONTUMATIBHYIO (hOpMY MIPEACTaBICHHUS WHPOPMALIUU
(cxembl, TpaduKH, AUArPAMMBbI, TAOIHIIBI, PUCYHKH U T 10 );

— HCIIOJIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA IIPU PabOTe ¢ XUMHUYECKOI
uHbOopMaIue: IPUMEHSATh MEXIpeAMETHbIE ((pU3nueckre U MaTeMaTHYeCKHe) 3HAKU U
CUMBOIIBI, hopMyIibl, aOOpeBUATYpPHI, HOMEHKIATYPY;
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— HCIIOJIB30BAaTh U Hp606paSOBBIBaTB 3HAKOBO-CUMBOJIMYCCKHEC CPCACTBA HATTIAJHOCTHU
OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMU JCUCTBUSIMU:

— 3aJ1aBaThb BOIIPOCHI 110 CYIICCTBY O6cy)I(,Z[a€MOI71 TEMBI B XO0€ AUajJI0ora n/unu
AUCKYCCHHU, BBICKA3bIBATb UCH, (bOpMyHI/IpOBaTB CBOHU MPCATIOKCHUSA OTHOCUTCIIbHO
BBIITOJIHCHUA npezmo;erHoﬁ 3aJa4u,

— BBICTYIIATh C [IPe3eHTALeN Pe3yIbTaTOB [T03HABATEIBHOM EATEIbHOCTH, NOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBINOJIHEHUH XMMUYECKOTO
9KCHEPUMEHTA, PAKTUUECKOH pabOoThI 110 UCCIIEOBAHUIO CBOMCTB M3Y4aeMbIX BEILECTB,
peanu3anuu yaeOHOTO MPOeKTa M (POPMYyITUPOBATH BEIBOJIBI IO PE3YJIbTAaTaM MPOBEIAEHHBIX
UCCJIEJOBAaHUM ITyTEM COTJIAaCOBAHUS ITO3ULIUHI B X0/€ 00CYX/IeHUsI U OOMEHa MHEHUSAMHU
OBnazeHne yHUBEPCAIbHBIMU PErYISTUBHBIMU JEHCTBUSIMMU:

— CaMOCTOSTEIbHO IUIAHUPOBATh U OCYIECTBIISATH CBOIO MIO3HABATEIBHYIO JI€ATEIbHOCTD,
onpezenss e€ 1eu U 3aa4u, KOHTPOJIUPOBATh U 110 Mepe HE0OX0JUMOCTH KOPPEKTUPOBATH
npeUiaraeMblid aITOPUTM JICHCTBHMA MTPH BHIITOJIHEHUH YYEOHBIX M UCCIIEIOBATEIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3PPEKTUBHBIN CIIOCOO UX PELICHUS ¢ YUETOM ITOJTyYEHHsI HOBBIX 3HAaHUH O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

— OCYHICCTBJIATH CAMOKOHTPOJIb CBOCH ACATSIbHOCTH Ha OCHOBE CaMOaHaIn3a u
CaMOOLICHKH

NNPEJIMETHBIE PE3YJIBTATDBI

[IpeameTHbIC pe3ysIbTaThl OCBOCHHUS IIPOTPAMMBI CPEIIHETO OOIIEr0 00pa30BaHuUs 11O
XMUMHHU Ha 0a30BOM YPOBHE OPUEHTHPOBAHBI Ha 00CCIICYCHUE MPEUMYIIECTBCHHO
00111€00pa3oBaTeIbHON U O0IEKYILTYPHON MOATOTOBKU 00ydaromuxcsi OHU BKIIFOYAOT:
crenupuIecKue sl yaeOHOTo mpeaMeTa « XM HaydHbIe 3HaHHsI, 00pa30BaHUIO 3HAHUH,
BUBI JCATCIBHOCTH 110 IMOJYYCHHUIO HOBOI'O 3HAHUA U ITPUMCHCHUTIO 3HAaHUHU B Pa3JINIHBIX
y4eOHBIX U pealibHbIX XKU3HCHHBIX CHUTYAIIUsX, CBA3aHHBIX ¢ XUMHUEH B nmporpamme npen-
METHBIE PE3YJIbTAThI IPECTABJICHBI 110 T0JIaM M3Y4YCHUS

10 KUIACC
IIpenmeTHble pe3yJbTaThl 0CBOEHHS Kypca «Oprannyeckass XMuMHsD> 0TPAKAIOT:

1) c(hOpMUPOBAHHOCTH MPEACTABIECHUIN: O XUMHUECKON COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, POJIM XMMHH B IO3HAHUU SIBJICHUU IPUPOJIbI, B
(GbopMUPOBAHUY MBILUICHUS U KYJIbTYpPbI IMYHOCTH, €€ (QYHKIMOHAIBLHON IPaMOTHOCTH,
HEOOXOIUMOM JJIS PEIICHUS IPAKTHUSCKUX 3371249 U IKOJIOTUICCKH 00OCHOBAHHOTO OTHOIICHHS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHOM cpese;
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2) BJIaJICHHE CUCTEMOW XMMUYCCKUX 3HAHUN, KOTOpasi BKIIFOUACT:
OCHOBOITOJIATAIOIIME TOHATHUS (XMMUYCCKHH JIEMEHT, aTOM, JIEKTPOHHAs! 000JI0UKa aTOMa,
MOJIEKYJIa, BaJICHTHOCTh, SJICKTPOOTPUIIATSIILHOCTh, XUMHUECKAs CBSI3b, CTPYKTYpHas popmyiia
(pa3BépHyTas U COKpam&HHasi), MOJb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKEJIET,
(GyHKIMOHATIBHAS TPYIIA, PaIUKall, H30MEPHs, N30MEPbI, TOMOJIOTHYECKHH Psill, TOMOJIOTH,
YTIIEBOAOPOABI, KHCIOPO- ¥ a30TCOJePIKAIIIE COCTUHEHUSI, MOHOMED, TIOJMMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COSIMHEHHS); TCOPHU U 3aKOHBI (TCOPHS CTPOCHUSI OPTaHUYECKUX
BeniectB A M ByTiepoBa, 3ak0OH COXpaHEHUS] MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI S3bIK XMMUHW; MHPOBO33PEHUCCKUE 3HAHMUS, JIC)KAIHEC B OCHOBE TOHMMAaHUS
NPUYHMHHOCTU ¥ CUCTEMHOCTH XUMHUYECKUX SBJICHHH, (PaKTOJOTHUECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U 0€30ITaCHOM UCIIOIb30BaHUH BAKHEHIITNX OPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHUUECKOM JEATEIbHOCTH YEJIOBEKA;

3) c(hOpMHUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTepHbIC IPU3HAKU MOHATHUH,
YCTaHaBJIUBATh UX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLINE MTOHATHUS [TPU ONIMCAHUH
COCTaBa, CTPOCHHMS U MPEBPALLCHUI OPraHUYECKUX COEAUHEHHII;

4) c(hOpMUPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMUYECKYIO CUMBOJIMKY JUISI
COCTaBJICHUS] MOJIEKYJIAPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOH) hopMyI
OpPTraHWYECKUX BEIIECTB U YPABHEHUN XUMHYECKUX PEAKIINI; U3TOTaBINBATH MOJCIIA MOJICKYJI
OpPraHUYECKUX BEUIECTB ISl HILTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS,

5) c(OpPMUPOBAHHOCTh YMEHUH YCTAaHABIMBATH MPUHAIICKHOCTh H3yUECHHBIX
OpPTaHMYECKUX BEIECTB M0 UX COCTaBY M CTPOSHUIO K OTPEIACIIEHHOMY KJIacCy/Tpymie
COCIMHEHUH (YTJIEBOOPOIbI, KUCIOPOI- M a30TCOIEPKAIINE COSTUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COSIMHEHNUS); JaBaTh UM HA3BaHMs 10 CHCTEMaTHYECKOW HOMEHKIIAType
(IUPAC), a Takxe NpuUBOJUTH TPUBHATIbHBIC HA3BAHUSI OT/AETbHBIX OPIrAHUYECKUX BEIIECTB
(9TUIJIeH, IPOIUIICH, alleTHIICH, STUJICHIIUKOIb, TTIUIEPUH, PeHOT, PopMallbIeTru/,
aleTalbJeT U/, MypaBbHHAas KUCIIOTA, YKCYCHAs KUCIIOTA, OJIEMHOBAS KUCJIOTA, CTeapUHOBAs
KHCJIO- Ta, TJII0K03a, PpyKTO3a, Kpaxmall, IeJIII0103a, TIIUIUH);

0) c(OpPMHUPOBAHHOCTH YMEHUS ONIPEAETATh BUABI XUMUYECKOU CBSI3U B
OpPraHUYECKUX COSAMHEHUSX (OJMHAPHBIC U KPATHbIE),

7) c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATH MOJIOKEHUS TEOPUU CTPOCHHUS
oprannueckux Bemects A M BytiepoBa aiis 00bsiCHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

8) c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTAB, CTPOEHHE, (pU3nueckue u
XMMHUYECKHE CBONCTBA TUIIMYHBIX MPEJCTaBUTENEH pa3InYHbIX KJIIACCOB OPTaHUYECKUX BEIIECTB
(MeraH, 3TaH, 3TUJIEH, IPOTUJICH, alleTUIIeH, OyTaaueH-1,3, metunbyraauen-1,3, 6eHzon,
METaHOJI, 3TAHOJI, STUJICHIJIMKOJIb, TIUICPUH, EHOJ, alleTaIbJICTH]I, MypaBbHUHAS U YKCyCHAs
KHCJIOTBI, TJIFOK03a, KpaxMall, IeJITI0103a, aMUHOYKCYCHAs KUCII0TA); WIUTFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKy HUIMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKITUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;
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9) c(OPMHPOBAHHOCTb YMEHUS XapaKTepPU30BaTh UCTOUHUKH YTIEBOJOPOIHOIO
CBIpbsl (HEQTh, IPUPOAHBIHA a3, yroiib), CHOcoObl UX MEePepabOTKU U MPAKTUUIECKOE IPUMEHEHHE
IPOJYKTOB NIEpepaboTKu;

10) c(OpPMHPOBAHHOCTb YMEHU TPOBOANUTH BBIYUCICHUS IO XUMUYECKUM
ypaBHEHMSIM (Macchl, 00bEMa, KOJIMUECTBA HCXOAHOTO BELIECTBA WM MPOILYKTa PEAKIUU 1O
HU3BECTHBIM MacCCE, O6’I)éMy, KOJMYCCTBY OJJHOI'0O U3 UCXOJHBIX BCIICCTB UJIN ITPOAYKTOB
peakuun);

11) c(hOpMHUPOBAHHOCTh YMEHUH BIIaJIETh CHCTEMOI 3HAaHUI 00 OCHOBHBIX METO/Iax
HAyYHOT'O MMO3HAHUS, UCTIOJIB3YEMbIX B XUMHH IPU U3YYEHUHU BEIIECTB U XUMUYECKUX SIBJICHUN
(HabmoeHne, U3MEepeHne, SKCIIEPUMEHT, MOJISTTMPOBAHNUE ), UCTIOIB30BATh CUCTEMHEIE
XUMUYECKHUE 3HAHUS ISl IPUHSTHS PEUICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

12) c(OpMUPOBAHHOCTh YMEHUH COOJII0/1aTh MTpaBUJIa NIOJIb30BaHUS XUMUUYECKOMN
HOCYZ0i1 1 1abOpaTOpHBIM 000PYJOBAaHUEM, a TAKIKE ITPABUIIA OOPAIICHUS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKLIUSAMHU 10 BBIIIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

13) c(hOpMUPOBAHHOCTh YMEHUM TIJIAHUPOBATH U BBIMOJIHATH XUMUYECKUN
IKCIIEPUMEHT (TIPEBpAIlCHUsT OPTAaHMYECKHUX BEIISCTB ITPH HArPEBAHWUH, TIOJTyYSHUE STUIICHA U
U3y4YCHHE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIMU OPraHMYECKUX BEIECTB, ICHATYpAIHsl OCIIKOB
IIPU HarpeBaHUH, [IBETHBIC PEAKIIUH OCIIKOB) B COOTBETCTBUU C MIPABHIIAMH TEXHUKHU
0€301aCHOCTH ITpH OOPAIIICHUH C BEIIECTBAMU | J1a00paTOPHBIM 000pYI0BAaHUEM, IIPEIICTABIISATh
pe3yibTaThl XUMUYECKOTO 3KCIIEPUMEHTA B (hopMe 3anucu ypaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyITUpOBaThH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB,

14) c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUECKU aHATU3UPOBATH XUMUYECKYIO
uHbOpMaIIHIO, TONyYaeMyI0 U3 pa3HbIXx uctounukoB (CMU, UnaTepuet u ap.);

15) c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOIaTh MTPAaBHIIA YKOJIOTUYECKU
1eJIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYZAOBOM JACSITEILHOCTH B LIESIX COXPAHEHUS CBOETO
310POBBS U OKPYXAIOILIEH MPUPOIHOM Cpe/lbl; OCO3HABATh OMACHOCTh BO3CHCTBUS HA KUBbIE
OpraHU3MbI ONPEIEIEHHBIX OPraHUYECKUX BEIECTB, MOHUMas cMbIci nmokazarens [TK,
MOSICHATH HA IPUMEpPax CrOocoObl YMEHBIIICHUS U MPEIOTBPAICHHS UX BPEHOTO BO3ICHCTBUS
Ha OpraHu3M YeJOBEKa;

16) JUTsE 00YYaroIIUXCs ¢ OTPaHNYEHHBIMI BO3MOKHOCTSIMU 37I0POBBS: YMEHHE
PUMEHSTH 3HaHUS 00 OCHOBHBIX JTOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMHYECKHIX
SIBIICHUIA;

17) JUTSL CIIETIBIX U CITA0OBUASIINX 00yYArOMIUXCs: YMEHHE HCIIOJIb30BaTh PelbehHO
TOUEUHYIO cucteMy o6o3HaueHuit JI bpaiins s 3anucu XuMuyeckux Gopmy.

CrnenunanbHble pe3yabTaThl:

1) Brnagenue npaBuinamu 3anucu GOpMyIl U CHEIHAIBHBIX 3HAKOB MPH

UCIIOJIb30BAaHUU pebeHO-ToueHHO cructeMbl JI. bpaiins.
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2) Brnagenue ocsizaTenbHbIM cIOCOO0M 00CIIETIOBaHMS U BOCIPUITHS Pelibe(HBIX
n300pakeHn (MILTIOCTpAlHii, CXeM, MaKETOB, YEPTEKHBIX PUCYHKOB H T.II.).

3) YMeHue BBIOIHATH MPOCThIE pelibeHbIe PUCYHKH U MOCTPOCHHUSI IPU ITOMOILIN
CHEIHAIbHBIX HUHCTPYMEHTOB.

4) Brnagenue TexHukoii npeodpazoBanus GopMyn v BEIpaKEHUN Npu
MCIIOJIb30BaHuM cucteMbl JI. bpaiis.

11 KUIIACC

IIpeaMeTHbIe pe3yabTaThl OCBOCHHUSA Kypca «O0mas 1 HeopraHUIecKast XuMUs»
OTPaXKaloT:

1) c(OPMHPOBAHHOCTD MPEACTABICHUI: 0 XUMUYECKOH COCTaBIISIOIICH
€CTECTBEHHO-HAY4YHON KapTHUHBI MUPA, POJIM XMMHUH B I03HAHUU SIBJICHUM IPUPO/IbI, B
(GOpMHPOBAHNY MBIIUIEHUS U KYJIbTYpPbl JUYHOCTH, €€ (GYHKLHOHATIBHON IPaMOTHOCTH,
HEOOXOIMMOM /1715 pellieHUs MPAKTUUECKUX 3a]au ¥ SKOJIOTHYeCKH 000CHOBAaHHOTO OTHOIIEHUS
K CBOEMY 3/I0pPOBBIO U IIPUPOJHOM Cpesie;

2) BJIaJICHHE CUCTEMOM XMMUYECKUX 3HAHUN, KOTOpasi BKIIFOYAET:
OCHOBOIIOJIATAIOLIME NOHATHUS (XMMUYECKHH JIEMEHT, aTOM, U30TOll, S-, p-, d- 2JIEKTPOHHbIE
opOUTay aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BbEM, BaJIGHTHOCTD,
3JIEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKasl CBA3b (KOBaJIGHTHAs, HOHHAs,
MeTaJUIn4YecKas, BOJOPOIHAs), KpUCTAIUIMYECKAs pEIIETKA, TUIIbl XUMUYECKUX PEaKIUii,
pacTBOp, JAEKTPOIUTHI, HEIJIEKTPOIUTHI, SJEKTPOIUTUYECKAS AUCCOLUALIMS, OKUCIUTEID,
BOCCTAHOBHUTCIIb, CKOPOCTb XUMHYECKON pPCakuru, XUMHUYCCKOC PABHOBCCHUEC, TCOPUH U 3aKOHBI
(Teopus NEKTPONUTUYECKON JUCCOLMaluy, nepuoandeckuii 3ako /| I Menneneesa, 3akon
COXpPaHEHMsI MacChl BELLIECTB, 3aKOH COXPAHEHUS U IPEBPALLECHHs SHEPIMU IPU XUMUYECKUX
peaKMsX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHMS,
Jeallye B OCHOBE IOHUMaHUs IPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUH,
(aKTOJIOrMYECKUE CBEACHUS O CBOMCTBAX, COCTABE, OJYyYEeHUH U 0€30M1aCHOM MCIOJIb30BAHUHU
BO)XHEHIINX HEOPraHWYECKUX BELIECTB B OBITY U MPAKTHUECKON JAEATEIbHOCTH YEJI0BEKa;

3) c(hOpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTepHbIC IPU3HAKU MOHATHUH,
YCTaHABIMBATh UX B3aMMOCBSI3b, UCIIOIb30BaTh COOTBETCTBYIOUINE MOHSATHUS MPU ONIUCAHUU
HEOPraHMYECKUX BEIIECTB U X MPEBPAICHHIA;

4) c(OPMUPOBAHHOCTH YMEHH UCIIOIB30BATh XUMUYECKYIO CUMBOJIUKY IS
cocTaBJeHuUs (pOpMyIT BEIIECTB U YPaBHEHHH XUMHYECKUX PEAKIHIT; CHCTEMAaTHIECKYIO
HoMeHKkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIIbHBIX HEOPIaHUYECKUX BEILECTB
(yrapHslii ra3, yriaeKucIiblid Ta3, aMMHaK, TalléHas N3BECTh, HEeTaléHas U3BECTh, MUTHEBAS COJIA,
IUPUT U JI.);

5) c(OPMHPOBAHHOCTH YMEHHH ONPEIEISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHYECKHX IEMEHTOB B COCIMHEHMSIX PA3JIMYHOIO COCTaBa; BUJ XUMHYECKOU CBS3H
(KoBaJIeHTHas1, NIOHHAs!, METAJNINYECKas!, BOJOPO/IHAS) B COEAUHEHUSX; TUIl KPUCTAJUTMYECKOM
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peH_IéTKI/I KOHKPCETHOI'O BCIICCTBA (aTOMHaH, MOJICKYJIsSIpHAs1, NOHHA4, MeTaJ'IJ'II/ILIGCKaH); XapaKTep
Cpcabl B BOOHBIX paCTBOpPaxX HCOPraHNM4ICCKUX COGHHHGHHﬁ;

0) c(hOpMHUPOBAHHOCTh YMEHUH YCTAaHABIMBATH PUHAAIE)KHOCTh HEOPTaHUYECKIX
BEIIECTB 10 UX COCTaBY K ONpeAeNEHHOMY KJlaccy/TpyIie COeIMHEHUN (TIPOCThIE BEIlecTBa —
METaJIJIbl U HEMETAJUIbI, OKCU/IbI, OCHOBAHUS, KUCIOTHI, aM(pOTEepHBIEC THIPOKCHIBI, COJIN);

7) c(hOpMHUPOBAHHOCTh YMEHUH PaCKPBIBATh CMBICI IIepHOANUEcKOro 3akona /[ U
MemnzeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

8) c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaATh ANEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3IeMEeHTOB 1—4 nepuoioB [lepuoanueckoi cucTeMbl XUMHUYECKUX 3JIEMEHTOB []
U MenneneeBa, UCIONIB3YS MOHITUS «S-, P-, d-2JIEKTPOHHBIE OpPOUTAIINY, «IHEPTETUUYECKUE
YPOBHIY; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB XMMUYECKUX IJIEMEHTOB U UX
COEMHEHUI N0 Ieproaam u rpymnmam llepuoanyeckoil CHCTEMbI XUMAYECKUX AieMeHToB [ U
Menneneena;

9) c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh (OMHUCHIBATH) OOIHNE XUMUUICCKUE
CBOWCTBA HEOPTraHMYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB; MMOATBEPKIATH CYIIECTBOBAHHE
TCHETHUYECKOH CBSI3U MEX]Iy HCOPTaHUICCKIMHU BEIIECTBAMH C IIOMOIIBIO YPABHCHHIA
COOTBETCTBYIOIUX XUMUYCCKUX PEAKITHIA;

10) c(OpPMHPOBAHHOCTH YMEHUS KJIACCH(PUIIMPOBATH XUMHUECKUE PEAKIIHH 10
Pa3IMYHBIM ITPU3HAKAM (YUCITy U COCTaBY PEarupyrolux BeIIECTB, TEINIOBOMY d(h(heKTy
peaKIuy, I3MEHEHHIO CTENICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIINH, yIaCTUIO
KaTaau3aTopa);

11) c(hOpMUPOBAHHOCTh YMEHUH COCTABJIATh YPABHEHHS pEaKLUN Pa3IMYHBIX THIIOB;
MOJIHBIE U COKpAUIEHHBIC YpaBHEHUS peaKlnii HOHHOTO 0OMEeHa, YUUThIBas YCIOBUS, IPU
KOTOPBIX 3TU PEAKIUU UIIYT IO KOHIIA;

12) c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKIINH, TTOITBEPKIAOLIIE
KauyeCTBEHHBIN COCTaB PA3IMYHBIX HEOPTAHUYECKUX BEIECTB; PACIIO3HABATDH OMBITHBIM MyTEM
MOHOB, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BEILECTB;

13) c(hOpMUPOBAHHOCTh YMEHUHN PACKPBIBATH CYIIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUI MOCPEICTBOM COCTABJICHHUSI SJIEKTPOHHOTO OanaHca ATHX PEaKIlHii;

14) c(OPMHPOBAHHOCTH YMEHUH OOBSCHITH 3aBUCUMOCTh CKOPOCTH XHMHYECKON
PEaKIuu OT PA3IMYHBIX (PAKTOPOB; XapaKTEp CMEIICHHUS] XUMUYECKOTO PAaBHOBECHS B
3aBUCHMOCTH OT BHEIIHero Bo3aekcTBus (mpuniun Jle [llaTense);

15) c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XUMHYECKHE MTPOIIECCHI, JIeKAIIIE
B OCHOBE IIPOMBIIIJICHHOT'O ITOJIy4€HHs CEPHOI KHCIIOThl, aMMHAKa, a TAKXkKe
c(OPMHPOBAHHOCTb MPEACTABICHUI 00 OOLIMX HAYUHBIX MPUHIIMIIAX U SKOJOTMYECKUX
npobaeMax XUMHUECKOro IIPOU3BO/ICTBA;
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16) c(hOpMUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIUMCICHUS C UCIIOIB30BAHUEM
MOHSITHUS «MaccoBas JOJIsl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOILIEHUH Ta30B MPHU
XUMHYECKHX PEaKIUsiX, MacChl BEIIECTBA MIIM 00bEMA ra30B 110 H3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Wi 00BbEMY OJIHOTO U3 YUaCTBYIOIIMX B PEAKLIUU BEUIECTB, TEIJIOBOTO
s dexTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAaCChl BELIECTB, MPEBPAILCHUS U
COXpaHEHHUs YHEPTUH;

17) c(hOopMUPOBAHHOCTh YMEHHUN COOJIIOIATh MPABHJIA TTOJIH30BAHUS XUMUYECKON
NOCY/10i 1 JTAOOpaTOPHBIM 000PYAOBAaHUEM, a TAKXKE MPaBHIIAa OOPAIIEHUS C BEIIECTBAMH B
COOTBETCTBUU C HHCTPYKIIMSIMH I10 BBIITOJIHCHUIO J1a00paTOPHBIX XHMHYECKUX OIBITOB;

18) c(hOpMUPOBAHHOCTh YMEHUM TIJIAHUPOBATH U BBIMOJIHATH XUMUYECKUN
IKCIIEPUMEHT (pa3I0KeHUE MEPOKCHIA BOIOPO/Ia B IPUCYTCTBUH KaTaIN3aTopa, ONpeaeIeHIe
Cpezibl pAaCTBOPOB BEIIIECTB C MMOMOIIBI0 YHUBEPCATHLHOTO HHIUKATOPA, BIMSHUAEC PA3THYHBIX
(aKTOpPOB Ha CKOPOCTh XMMHUYECKON PEaKIUH, Pe- aKI[MKM HOHHOTO 00MeHa, Ka4eCTBEHHbBIC
peakiuu Ha cyiabdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS; PEIICHUE
AKCIEPUMEHTAIBHBIX 3a71a4 110 TeMaM «MeTtasuib»y 1 «HeMeTalib») B COOTBETCTBHH C
NpaBUJIAMU TEXHUKH 0€30IaCHOCTH MPH OOpaIllEHUH C BEIECTBAMHU U JIJA0OPATOPHBIM
000pyI0BaHUEM, MTPEJCTABISATH PE3YIbTaThl XAMHUECKOTO IKCIIEPUMEHTA B JOpPME 3aIUCH
YPaBHEHUI COOTBETCTBYIOIIHUX PEaKIHUid U (POPMYJIUPOBATH BEIBOJIBI HA OCHOBE ITUX
pe3yIbTaTOB;

19) c(OpMUPOBAHHOCTh YMEHUN KPUTHUUECKU aHAIU3UPOBATH XUMUYECKYIO
UH(POPMALINIO, TTOTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CMMU, UuTepHeT 1 1p );

20) c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOIaTh MTPABHIIA YKOJIOTUYECKU
1es1eco00pa3Horo MOBEJCHUS B OBITY M TPYIOBOW JESITEIHHOCTH B IIENISIX COXPAHEHUS CBOETO
3I0POBBS U OKPYXKAIOIIEH MPUPOTHOM CPe/Ibl; 0OCO3HABATH OMACHOCTh BO3CHCTBHUS HA KUBBIE
OpraHU3MbI OIIPEICTIEHHBIX BEIIECTB, MOHUMAas cMbIci nmokazarens [1JIK, moscuate Ha
npuMepax CrocoObl YMEHbBIIEHUS U MPEAOTBPAILIEHUSI UX BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YEJIOBEKa;

21) JUTSE OOYYAFOIIUXCS C OTPAaHUICHHBIMU BO3MOYKHOCTSIMH 3/I0POBbSI: YMCHHE
MPUMEHATH 3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHMS BEIECTB M XUMUYECKUX
SIBJICHUM;

22) JUTSI CIICTIBIX M CITA0OBUISIINUX O0YYaIONINXCs: YMEHHE UCITOJIB30BaTh Pelibe(hHO
TOUCYHYIO cucTeMy obo3Hauenuit JI bpaiins s 3anucu XumMudeckux Gopmy.

CrnenunanbHble pe3yabTaThl:

1) Brnanenue npaBunamu 3anucu GopMys1 U ClIEUATBHBIX 3HAKOB TIPU
UCTIOJIB30BaHUM penibeHO-ToUeuHOH cuctembl JI. Bpaiins.

2) Brnanenue ocsizaTenbHBIM CIIOCOOOM 00CIIETOBAHMSI U BOCIIPUATHUS pelbe(HBIX
M300pakeHUH (MILTIOCTPAIIHiA, CXeM, MaKETOB, YEPTEKHBIX PUCYHKOB H T.IL.).
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3) YMeHue BBIOIHATD MPOCThIE pelibeHbIe PUCYHKH U MOCTPOCHHUSI IPU ITOMOILIN
CHEIHAIbHBIX HHCTPYMEHTOB.

4) Brnagenue TexHukoii mpeodpazoBanus GopMyn U BEIpAKEHUN NpU
MCIIOJIb30BaHuM cucteMbl JI. bpaiis.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Ne ni/nn KonTpoasnbl | IlpakTudecku
NPOrpaMmsl Bcero o0pa3oBaTte/ibHbIE
e padoThbl e padoThI
pecypchl
Pa3zgen 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XUMUM
IIpeamer oprannyeckon xumuu. Teopust
1.1 CTPOCHUS OPTAaHUYECKUX COCTUHEHUN A. 3 0 0
M. bytneposa
Hroro no pazneny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenbHble yraeBogOpOAbl — aJKaAHbI 2 0 0
29 HenpenenbHbie yrieBogopoabl: aaKeHBI, 6 0 1
' QJIKaINEHBI, AJIKUHBI
2.3 ApOMaTHYECKUE YTIIEBOIOPOIbI 2 0 0
)4 [IpupoiHbIE HICTOYHUKH YTIIEBOJOPOJOB U 3 | 0
' ux nepepaboTka
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. deHon 3 0 0
39 Anpaeruapl. KapOOHOBEIE KUCIIOTHI. 7 0 1
. CnoxHbIe 3QUPHI
33 VYriieBoabl 3 1 0
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Hroro no pazneny 13
Pa3znen 4. A3oTcoaeprkamye oprannyeckne coeTuHeHust

4.1 AMUHBL. AMUHOKHCIOTBI. bejkn 3
Hroro no pazneny 3
Pa3zaea S. BbicokoMOJIeKYIsIPHBIE COeIMHEHU S

5.1 IInactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aeioB U TeM unppoBbIe
Ne /i P KouTtpoann IpakTuueckn (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI e padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuit 3akoH
1.1 u Ilepuoanueckas cucteMa XUMHUYECKUX 3 0 0
anemenToB JI. . Meneneena
12 Crtpoenue BemiecTBa. MHOrOOOpasue 4 0 0
BEILIECTB
1.3 XUMUYECKUE PeaKIuu 6 1 1
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi XumMust
2.1 Mertaibl 0 1
2.2 HemeTtannsr 1 1
)3 CBsI3b HEOPTAHUYECKUX U OPTaHMICCKHUX ) 0 0
BEILIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XUMUSA U )KU3Hb 4 0 0
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3

28




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Aata uudgpoBbie
. Tema ypoka Beero KonTpoabHubl [IpakTuyecku H3y4YE€HH 0Bpa30oBATENbHbI
e padoThI e padoThl A e pecypenI
1 IIpeamMeTr opraHnYecKON XUMUH, €€ 1 0 0
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHUE
Teopus cTpoeHUs] OpraHUYECKUX
2 coenunenunii A. M. bytieposa, €€ oCHOBHBbIE 1 0 0
MOJIOKEHUS
[IpencraBnenue o knaccuukanuu
3 opranuyeckux BeuiecTB. Homenknatypa | 0 0
(cucremMaTuyeckas) U TPUBHAIIbHBIE
Ha3BaHUs OPraHUYECKUX BEILIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, | 0 0
TOMOJIOTUYECKHUU sl
5 MeraH u 3TaH — npocrenue 1 0 0
MPEACTaBUTENH AJIKAHOB
6 AJIKeHBbI: COCTaB U CTPOEHUE, CBONCTBA 1 0 0
7 DOTUJIEH U IPONUJIEH — MPOCTEUIINe | 0 0
MPEACTaBUTENH AIKEHOB
g [Tpaktuyeckas padora Ne 1. «I[Tomyuenue | 0 1
ATUJICHA Y U3YUYE€HUE €0 CBOWCTBY
9 Ankanuensl. byranuen-1,3 u 1 0 0

MetunOytanuen-1,3. [lonyuenue
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CUHTETUYECKOTO KaydyKa U PE3UHBI

10

AJIKUHBL: COCTaB U OCOOEHHOCTHU CTPOCHHS,
TOMOJIOTUYECKHUM psAll. ALIeTUIEH —
MPOCTEUILINN MPEICTABUTEIb ATTKUHOB

11

Brraucnenus 1o YpaBHCHHIO XUMHUUYECKOM
pCaKnuu

12

Apenbl: 6eH301 U Toyol. TOKCHYHOCTh
apeHoB

13

I'enernyeckas CBS3b YII€BOIOPOAOB,
MPUHAISKANUX K PA3TUYHBIM KJIaccaM

14

[IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOIOB:
MPUPOIHBIN ra3 U NOMyTHbIE HEPTIHBIC
rassl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu

15

[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB:
MPUPOIHBIN ra3 U NOMyTHbIE HEPTIHBIC
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16

KonTponbHas pabota no pazaeny
«YTIIeBOOPOIBDY

17

HpelleJII)HI)Ie OAHOATOMHBIC CIIMPTHI:
MCETAaHOJI U OTaHOJI. BOI[OpO[[HaFI CBA3b

18

MHOroaromMHsble CIMPTHL: ITWICHIIMKOJIb U
[JIMLEPUH

19

deHou: CTPOCHUC MOJICKYIJIbI, (bHSPI‘ICCKI/Ie n
XHMHUYCCKUC CBOfICTBa, IIPUMCHCHUC

20

Anpaerunpl: GopMalibICTH |
aleTanpIerun. AeToH

21

OnHOOCHOBHBIE TIPE/IeNTbHBIE KAPOOHOBBIE
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KHCJIOTBI: MypaBbUHAA U YKCyCHas

[TpakTrueckas padora Ne 2. «CBoiicTBa

22 pacTBopa YKCYCHOM KHUCIIOTBI»
CreapuHOBas U OJIEMHOBAS KMCIIOTHI, KaK

23 MPEICTaBUTENH BBICIIUX KapOOHOBBIX
KHCIIOT

24 MBpbL1a Kak COJIM BBICIINX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee JIeiCTBHE
CrnosxHbie 2(hUpHI KaK MPOU3BOJIHEIC

25 KapOOHOBBIX KUCIOT. ['MAPOIIN3 CIOKHBIX
3¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHUE,
OuosIornYecKast poJib )KUPOB
VYrneBojbl: cocTaB, Kilaccuukaus.

27 Baxnelme npeacTaBUTENN: TII0K034,
bpykTo3a, caxaposa

)3 Kpaxman u memirono3a kak mpupoHbie
MIOJIUMEPBI
KonTponbHast pabota 1o pazaeny

29 «Kucnopoaconep:xaiiye opraHuuecKue
COCITUHEHUS

30 AMUWHBI: METHJIAMUH Y aHWJIAH
AMUHOKHUCIOTHI Kak aM(oTepHbIe

31 OpraHUYECKUE COCAMHEHUS, UX
Ouosorudeckoe 3HadeHue. [lenTumapt

1 benku kak npupoaHbIe

BBICOKOMOJICKYJIAPHBIC COCAMHCHUA
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13 OCHOBHBIE TIOHSTHS XUMHHU i
BBICOKOMOJICKYJIIPHBIX COCTMHEHUI
OCHOBHBIE METOJIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[InmacTmaccel, KaydyKkH, BOJJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoabHbI

Bceero
e padoThI

IIpakTHyeckn
e padoThbl

Jlara
U3y4eHHn
s

DJIeKTPOHHBbIE
nu(ppoBbIe
o0pa3oBaTeIbLHbI
e pecypcbl

XUMUYECKUH dNIEeMEHT. ATOM. DIIeKTPOHHAS
KOH(UTYypaIys aToMOB

Ilepuonnueckuii 3akoH u [leproanyeckas
cHCTeMa XuMHYeCcKuX 3neMeHToB J]. H.
MeneneeBa, UX CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBONCTB
XAMUYECKHX DJIECMCHTOB U UX COCIMHCHUI I10
rpyniaM v nepuojam. 3HaueHue
MEePUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHTOB J[.J1. MeHaeneeBa B
pPa3BUTUU HAyKU

CTpOGHI/IC BeIlleCTBa. XMMHUUECKas CBA3b, eé
BHUABI, MCXaHU3MbI O6paSOBaHI/I${
KOBaJICHTHOM CBS3U. BOI[OpO,I[HaH CBA3b

BaneHTHOCT®. SHeKTpOOTpI/IHaTeHBHOCTL.
CreneHb OKHUCIICHMS. BemectBa
MOJICKYJISIDHOTI'O 1 HEMOJICKYIIAIPHOI'O
CTPOCHHUA

ITonsTue o JAUCIICPCHBIX CUCTCMAX.
HcTtunHHBIC U KOTJIOUIHBIC PaCTBOPBLI.
MaccoBas 101 BEIeCTBa B pacTBOpC
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Knaccudukanus 1 HOMeHKIaTypa
HEOPraHMYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPTraHUYECKUX BEILIECTB, Pa3IMUYHbBIX
KJIaCCOB

Knaccudukanmss XuMuueckux peakiuii B
HEOPraHWYECKOW U OPraHNYECKON XUMUHU.
3aKOH COXpaHEHHUsI MaCcChl BEIIECTB; 3aKOH
COXpAaHEHUS U MPEBpAIICHUS SHEPTUH NTPU
XUMHUUYECKUX PEaKIUAX

Ckopoctb peakuuu. O0paTuMble peaKiuy.
XUMHUYECKOE PABHOBECUE

10

[IpaxTuueckas padora Ne 1. «BnusiHue
pa3auyuHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIUM»

11

Dnekrponurryeckas aucconuanus. [Toastue
0 BoJiopoHOM noka3zarese (pH) pactBopa.
Peakiiun nonnoro oomena. ['maponns
OpPraHn4Y€CKUX U HCOPTaHNYCCKUX BCUICCTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEIbHBIC
peakuuu. [Tonstue 06 snmexkTponuze
pacIIaBoB M paCTBOPOB COJIEH

13

KonTponbHas pabota mo pazaeny
«Teoperndyeckne OCHOBBI XUMHID»

14

Mertannsl, ux nonoxenue B [lepuoanueckoit
CHCTEME XUMHUYECKHUX dneMeHToB J]. H.
MeHeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. OOmue pu3nvIecKrue CBOMCTBa
METaJJIOB
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15

CrinaBbl METaJIOB. DJIEKTPOXUMUYECKHM s
HaIpsHKEHUN METaJlIOB

16

XHWMHUYECKHUE CBOMCTBA BAXKHEHIIIMX
METaJUIOB (HATPUH, KaJuH, KaJdbIllui, MarHU,
AITIOMUHMI) U UX COEUHEHU

17

XUMHUYECKHEe CBOMCTBA XpoMa, MEJU U UX
COeIUHEHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COeIUHEHUN

19

[IpaxTuueckas padora Ne 2. "Pemienune
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Mertamab»"

20

HeMeTaJ'IJII)I, X IIOJIOKCHHUEC B
[Tepuoanyueckoit cucTteMe XUMUYECKUX
anemenToB J[. . MenzeneeBa 1 0COOCHHOCTH
CTPOCHHUS aTOMOB

21

Du3nYECKUE CBOMCTBAa HEMETAIIOB.
AmnoTponusi HEMETaIUIOB (Ha IpUMEpE
KHCIIOpoJ1a, cephl, (hocdopa u yrieposa)

22

XHUMHYECKHE CBOMCTBA FAJIOI€HOB, CEPBI U X
COCUHECHUM

23

XUMHYECKHEe CBOMCTBA a30Ta, hochopa u ux
COeIUHEHUN

24

XUMHYECKHE CBOMCTBA yriepo/ia, KPEMHHUS U
WX COEIMHEHUN

25

[IpruMeHeHne BayKHENUIINX HEMETAIIOB U UX
COoeTMHEHUH
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O000111eHYE U CUCTEMATH3aIMs 3HAHUH 110
Teme «HemeTamesy. Beruucienus mo

26 YPaBHEHUSM XMMHUYECKUX PEAKLIUN U !
TEPMOXUMHUYECKHE PACUETHI
[IpaxTuueckas padora Ne 3. «Pemienue

27 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1
"HemeTtaist"»

)3 KonrponbHas padora mo remam «MeTauibhy 1
n «Hemeramibn

29 Heopranuueckue u opraHuyecKue KUCIOTHI. 1
Heoprannueckue u OpraHn4ecKue OCHOBaHUS
AmdoTrepHble HEOpraHU4ECKue 1

30 opraHuueckue coequHenus. ['enernueckas 1
CBSI3b HEOPraHMYECKUX U OPTraHUYECKUX
BELIECTB
Posnb xumun B o0ecrieueHHH SKOJI0OTUHUECKOM,

31 HEPTeTUYECKON U MUIIEBON 0€30IaCHOCTH, 1
Pa3BUTHUU MEIUILIMHBI
[IpencraBienus 06 00X HAYUHBIX

32 MIPUHLUIIAX POMBIIIIEHHOTO NOJIYy4eHUS 1
BaKHEHILNX BEILECTB

33 YenoBek B MUpPE BELIECTB U MaTEPUAJIOB 1

34 XuMUs 1 310pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus / 'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKIIMOHEPHOE

06HICCTBO «H3parenscTBO «HpOCBCHIGHI/IC»

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJIA

Xumusi(0a30BbIypOBeHb ). Peannzarust o0pa3oBaHus: METOJIUYECKOE
noco6ue s yautens / Kasepuna A. A., [luuyruna I'.B.; mog pen.I'. B.
[MTuuyrunoit. M. : ®I'BHY «MHcTUTYT cTpaTeruu pa3BuTHsi 00pa30BaHUs

PAO», 2022 81 c.:u.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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