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[TOACHUTEJIbHAA 3AIINCKA

[IpumepHas pabodas mporpaMMa Mo XUMHAH ST O0YHAIOIINXCS C 33]IEP’KKOM IICUXIMYECKOT0 Pa3BUTHS (Jlanee —
311P) Ha ypoBHE OCHOBHOT'O 001IIeTO 00pa30BaHMUs COCTAaBICHA B COOTBETCTBUH ¢ DeepanbHbIM rOCyAapCTBEH-
HBIM 00pa30BaTEIBHBIM CTaHAAPTOM OCHOBHOTO 0011Iero oopazosanus (IIpukaz Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBan MunuctepcTBoM 1ocTuiuu Poccuiickoit ®enepamuu 05.07.2021 r., per.
Homep 64101) (manmee — ®I'OC O0O0), [IpumepHO amanTHPOBAHHONH OCHOBHOM 00pa30oBaTEIHbHON ITPOrpaMMOi
OCHOBHOTO 00OIIET0 00pa30BaHMs 00YJAIOIINXCS C 3aJePKKON ICUXUIECKOTO Pa3BUTHS (0T00pEHHON peleHneM
DOYMO 1o obmemy obpazoBanuio (mpotokois ot 18 mapta 2022 r. Ne 1/22)) (manee — [IAOOIT OOO 3I1P), I1pu-
MepHOH paboueii mporpaMmbl yaeOHOTO peaMeTa « Xumus» (0a30BbIii ypoBeHs), [IpumepHoit mporpamMmMoii Boc-
OUTaHUs 00ydYaroMUXCcs IPH MOJTyYeHHH OCHOBHOT'O 00IIero 00pa3oBaHmsl, C yYE€TOM paclpelesIeHHbIX 10 Kiiac-
caMm MpoBepsieMbIX TPeOOBaHUH K pe3ybTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTenbHON MPOTrpaMMbl OCHOBHOTO
o011ero 0Opa3oBaHUsI U DIIEMEHTOB COJIEPKAHUS, TPEJICTABICHHBIX B Y HUBEPCATLHOM KOAH(HUKATOpE IO XUMHH,
Konuenmuu npenoaaBanus yueOHOTo mpeaMeTra « XUMUs», B 00pa3oBaTeNbHBIX opranuzanusax PO, peannsyrommx
OCHOBHBIE 00111e00pa3oBaTeNbHBIE TTPOTPAMMBI.

O01as XapaKkTepucTHKAa y4eOHOro nmpeaMera « XuMHs»

Y4eOHblii  mpeaMeT — «XHMHS» ~ BXOOUT B IPEAMETHYIO  00JIacTh

«EcTrecTBeHHOHAYYHBIE TIPEAMETHIY. B crcTeMe ecTecCTBEHHOHAYYHOTO 00pa30BaHUs XUMHUS KaK YIeOHBINA TIpeI-
MET 3aHUMAaeT BaKHOE MECTO B MO3HAHWU 3aKOHOB MPUPO/BI, (POPMHUPOBAHNH HAYYHON KapTHHBI MUPA, CO3AaHUM
OCHOBBI XUMHYECKUX 3HAHNH, HEOOXOIUMBIX IS TIOBCEHEBHOM KM3HU, HABBIKOB 37I0POBOTO M 0€30MaCHOTO IS
YeIoBeKa U OKPYIKAIOIIeH ero cpeibl 00pasa )KHI3HH, a TAK)KE B BOCIIUTAHUH SKOJIOTHYECKON KYIBTYPHI.
YcnenrtHoctb HU3YUYCHHA XUMHU CBA3aHa C OBJIAZICHUEM XUMHUYCCKHUM SA3BIKOM, CO6J'IIOZ[€HI/ICM IIpaBUJI 6€3OHaCHOI>'I
paboTHI TIPY BHITTOTHEHUH XUMHYECKOTO KCIIEPUMEHTA, OCO3HAHNEM MHOTOUYHCIIEHHBIX CBSI3€H XUMUU C IPYTUMHU
npeMeTaMH IKOJIBHOTO Kypca.

[IporpamMma BKITIO9YaeT B ceOsi OCHOBBI HEOPTAaHUIECKON M OpraHNYecKoil xumuu. [ maBHOW uaeel mporpamMMel siB-
TsieTCsl co3anme 0a30BOr0 KOMILIEKCA OMTOPHBIX 3HAHMI TT0 XHMMHH, BHIPAXKEHHBIX B ()OpME, COOTBETCTBYIOMIEH
BO3pacTy 00YYAIOIIUXCS U UX 0COOBIM 00pa30BaTEIbHBIM TOTPEOHOCTSIM.

B coneprkaHnn JaHHOTO Kypca MPeICTaBIeHbl OCHOBOIIOIATAIOIINE XHMUYECKHE TEOPETUIECKHAE 3HAHUS, BKITFO-
Yarolue N3yuYeHHe COCTaBa M CTPOCHUS BEIIECTB, 3aBHCUMOCTH UX CBOWCTB OT CTPOCHUS, TPOTHO3MPOBAHUE
CBOICTB BEILIECTB, UCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPAILCHUI U yTeW yIIpaBJICHUS UMU B 1ie-
JISIX TIOJTyYeHUSI BEIECTB H MAaTEPHUAIIOB.

TeopeTnyeckyto OCHOBY U3yU€HHS] HEOPraHMUYECKON XMMHUHU COCTABIIAET aTOMHO- MOJIEKYJISIpHOE yueHue, [lepuo-
nnyeckuid 3akoH [I.M. MenneneeBa ¢ KpaTKuMu



CBE/ICHUSIMH O CTPOCHUH aTOMa, BUIAaX XUMUYECKOU CBSI3U, 3aKOHOMEPHOCTSIX POTEKAHHUS XUMUIECKUX PEAKIHIH.
B uzyuennn xypca 3HaUnTENbHAs POJIb OTBOIUTCA XUMHUECKOMY SKCIIEPUMEHTY: IPOBEJCHUIO IPAKTHUECKUX H
1abopaTOPHBIX padOT, OMUCAHUIO PE3YIHTATOB YICHHUECKOTO SKCIIEPIMEHTA, COOIIIOICHUIO HOPM U ITPaBUII 0e3-
OTMacHO! paboThl B XUMHUYECKOH 1a00paTOPHH.

Peanm3arus naHHON poTrpaMMBl B TIporiecce 00y4deHus Mo3BoUT o0y4arommmcs ¢ 3[1P ycBouTh KirroueBbie X1-
MHUUYECKUE KOMIIETCHIIMU U TIOHATH POJIb U 3HAYCHWE XUMHUU CPEIN APYTUX HAYK O MIPUPOZE.

Uzyuenne xumun cnocoOCTByeT (OPMHUPOBAHHIO ¥ 00YUAIOIINXCS HAYYHOT'O MHUPOBO33PEHUS, OCBOCHHIO 00IIIe-
HaY4HBIX METOJOB (HaOMIOACHUE, N3MEPEHHE, FKCIIEPUMEHT, MOJIEITUPOBAHHE), OCBOCHUIO IIPAKTHYECKOTO IIPHMeE-
HEHHsI HAyYHBIX 3HaHUH, OCHOBAaHHOT'O Ha MEKIPEAMETHBIX CBS35X ¢ mpeameraM « OKpyKarolmui
mMup»,«duszuka», «buonorusy, «I'eorpadusy», «MaremaTuka» 1 GOpMHUPYET KOMIIETEHIIMN, HEOOXOIUMBIE IS
IPONOJDKEHUs] 00pa30BaHMs B 00JIACTH €CTECTBEHHBIX HaYK.

N3yyenne Xxumun ciocoOCTBYeT pa3BuThio y oOyuatomuxcs ¢ 3[1P mpocTpaHCTBEHHOTO BOOOpasKeHHS, PYHKIHO-
HaJIbHON TPaMOTHOCTH, YMEHHsI BOCIIPUHUMATDh U KPUTHYECKH aHAJIM3UPOBATh HH(OPMALIMIO, IPEICTABICHHYIO B
pa3nu4HbIX popMax. 3HAYUMOCTbH MTPeaMeTa U Pa3BUTH )KU3HEHHOW KoMIieTeHn oOy4varomuxcs ¢ 3[1P 3a-
KJIIOYAETCs B YCBOCHHUH OCHOBBI XUMHYECKHX 3HaHUM, HEOOXOIMMBIX JUIS IOBCEAHEBHOM JKU3HH; HABBIKOB 3/10PO-
BOro 1 0€30macHOro JUIs 4eJ0BeKa M OKpY’Karolel ero cpeipl 00pasa »XU3HU; GOPMUPOBAHUH 3KOJIOTHUECKON
KYJIBTYPBI.

[IporpamMma oTpaxkaeT copepkanne 00ydeHHS MPeIMeTy «XHUMHUSD» C yYETOM 0COOBIX 00pa30BaTENBHBIX MOTPEO-
Hoctel oOyyaromuxcs ¢ 3[1P. OBnanenue yd4eOHbIM IPEIMETOM «XUMUSD) MPEICTABISET ONPEACIICHHYIO TPY/-
HOCTh Ut oO0y4varomuxcs ¢ 3[1P. D1o cBs3aHO ¢ 0COOCHHOCTSIMH MBICIUTENLHON AEATEIBHOCTH, IEPUOTUUECKUMH
KOJIeOaHUSIMM BHUMAaHUSI, MAJIBIM 00bEMOM NaMsTH, HEOCTaTOYHOCTHIO OOILEro 3araca 3HaHUM, TOHKEHHBIM
MO3HABATEILHBIM HHTEPECOM U HU3KHM YPOBHEM PEUEBOTO PA3BUTHSL.

s mpeononenus TpyAHOCTEH B M3y4eHNH Y4eOHOTo npeaMera « XuMHs» Heo0XoIuMa aaanTanus oobema u xa-
pakTepa yueOHOro MaTepraia K Mo3HaBaTeIbHBIM BO3ZMOXHOCTSM JaHHOH KaTeropuu 00ydaronuxcs, y4eT ux
0c0OEHHOCTEH pa3BUTHSI: UCIIOJIb30BAaHKE aJITOPUTMOB, BHYTPHITPEIMETHBIX U MEXKIPEJIMETHBIX CBSI3€H, IOCTe-
NIEHHOE YCJIOXKHEHHE U3y4aeMoro MaTepHaia.

[Ipn n3yyeHnn XuMUu HEOOXOAMMO OCYIIECTBIIATH B3aNMOIEHCTBUE HA TIOJTMCEHCOPHOI OCHOBE.

Teopernueckuii MaTepual peKOMEHIYeTCs H3y4yaTh B IPOLECCe MPAKTUIECKON AeATeNbHOCTH. BO3MOXXHO BhIe-
JICHHE OT/ICNBHBIX YPOKOB Ha PElICHHUE 3a/1a4 B CBSI3HM CO CIIOKHOCTBIO aHaIM3a Tekcta odydatommmucs ¢ 3I1P.
OpraHnveckoe eIMHCTBO MPAKTHYECKON U MBICIUTEIHHON JEsITEIbHOCTH 00YYaIOMIUXCS HA YPOKaxX XUMHH CIIO-
COOCTBYET NPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XUMHUECKUX 3HAHUN 1 yMeHni. Oco0oe BHUMaHue
NPY U3YYCHUH XHUMUH YACISIETCS H3YYEHUIO «CKBO3HBIX)» MOHSATHH ¥ QOPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHHS
MarepHaia

Henau u 3axa4n n3y4yeHus y4eOHOro npeaMera « XuMHus»

Obwue yeru n3ydeHns yaeOHOTO TIpeIMeTa « XUMHS» MpeJicTaBlieHbl B [IpumepHO# pabodeili mporpaMMe OCHOB-
Horo o6mero oopasoBanus. OHM aKTyaJIM3UPOBAHbI C YIETOM HOBBIX IPHOPUTETOB B CUCTEME OCHOBHOT'O OOILETO
o0pa3oBaHHMs, HAITPABICHHOCTH O0YyUEHHS Ha Pa3BUTHE M CAMOPA3BUTHE JTHYHOCTH, POPMUPOBAHHE €€ UHTEIICKTA
1 o0m1ei KynpTypbl. OOyueHre YMEHHIO YUYUTHCS U MIPOA0IDKATH CBOE 00pa3oBaHUE CaMOCTOSITEIBHO B HACTOALIEE
BpeMs SIBJISICTCSI OTHOW M3 BAKHEUIINX (PYHKIMH Y4eOHBIX IPEAMETOB, B TOM YHCIE U «XHUMHUNY.

Junst obyuatonuxcst ¢ 3I1P, Tak ke, Kak | JiIsl HOpPMATUBHO Pa3BHBAIONIMXCSI CBEPCTHUKOB, OCBAMBAIOIIMX OCHOB-
HYIO0 00pa30BaTeIbHYIO IPOrpaMMy, JOMUHUPYIOIIEE 3HaUCHNE TPHOOPETAIOT TaKue yeiu, KaK:

- (hopMHpOBaHKE UHTEIUICKTYAIbHO PA3BUTOM JUUYHOCTH, TOTOBOM K COTPYIHUYECTBY, CAMOCTOSITEILHOMY IIPHHS
THIO PELICHUH, CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIIOBUAM JKU3HH;

- HaIIPaBJICHHOCTh O0yUYEHHS Ha CUCTEMAaTUIECKOE MPUOOIICHNE YUaIUXCs K CaMOCTOSTENILHOM MTO3HABATEIbHON
JIEATSIIbHOCTH, HAYYHBIM U IPAKTHYECKUM METOAaM ITO03HAHUS, (POPMUPYIOIIMM MOTHUBAIIMIO U PAa3BUTHE CIIOCO0-
HOCTCH K XMMUH;



- obecrieyeHre yCIOBHiA, CIIOCOOCTBYIOLINX MPHOOPETEHHIO 00yUYarOIUMHUCS OIBITa Pa3HOO0Pa3HOM AEATENLHO-
CTH, TIO3HAHHS U CAMOITO3HAHUSI, KJIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIIHI), UMEIOINX YHUBEPCAJIbHOE 3HA-
YeHHE U1 Pa3IUuHbIX BUOB AEATEIbHOCTH;

- (hopMupoBaHue YMEHUI OOBSICHATH M OLIGHUBATD SIBICHUS OKPYKAIOIIEro MUpa Ha OCHOBAaHWM 3HAHWH U OIIBITA,
HOJIY4YEHHBIX [IPY U3YUECHUU XUMHUU;

- (hopmupoBaHue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOICHNUH, TOHUMaHHS IEHHOCTH XUMUYEeCKUX 3HAHUH
JUTSL BBIPAOOTKHU 3KOJOTUYECKH 11eJIeCO00pa3HOro MoBeIeHHs B ObITY U TPYJOBOM AEATENLHOCTH B LENAX COXpaHe-
HUS CBOETO 310POBbsI U OKPY KAOLIECH MPUPOAHON CPEIbI;

- pa3BUTHE MOTHBALIUK K 00yUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CAaMOBOCIIUTAHHIO HA OCHOBE YCBOCHUS
00111€9eTI0BEYECKIX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY IPOQUIIS U HANPaBICHHOCTH JalbHEHIIEero
o0OydeHusl.

Kypc HanpasieH Ha peleHue cieqyonnx 3a0ay, 00eCTICUNBAIOIINX PEaTU3alii0 TJMYHOCTHO-OPUEHTUPOBAHHOTO
U JIEATETPHOCTHOTO TIOAXO00B K 00ydueHio XxuMuu odydaromuxcs ¢ 3I1P Ha ypoBHE ocHOBHOTO 00111eT0 00pa3o-
BaHUA:

- (hopMupOBaHUE IEPBOHAYAIBHBIX CUCTEMAaTH3UPOBAHHBIX IPEACTABICHUN O BEIIECTBAX, UX NPEBPAILICHUSIX U
NPaKTUYECKOM MPUMEHEHHUH; OBJIaICHUE MOHATUHHBIM alapaToM U CUMBOJIMYECKUM SI3bIKOM XHUMMU;

- 0CO3HaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XUMHUYECKOW HAYKHU KaK 00JacTH COBPEMEHHOT'O €CTECTBO3HAHNS,
XUMUYECKHX MIPEBPALCHUH HEOPTaHUUECKUX 1 OPIraHUYECKUX BEIECTB KaK OCHOBBI MHOTHX SIBIICHUH )KUBOU U
HEKMBOUW TPUPOJIBI; YIITYOJICHHUE MPEICTABICHUH 0 MaTepHalibHOM EMHCTBE MUPA; OBJIAJICHUE OCHOBAMH XHUMH-
YeCKOM T'paMOTHOCTH: CHOCO6HOCTI)IO AHAJIN3UPOBATH U O6’B€KTI/IBHO OIICHUBATD KU3HCHHBIC CUTYyalluH, CBsA3aH-
HBIE C XMMUEH, HaBbIKaMH 0€3011aCHOr0 OOPAIEHHs C BEILIECTBAMH, UCTIOJIb3YEMbIMH B IIOBCEIHEBHOM KHU3HH;
YMCHHEM aHAJIU3UPOBATH U IJIAHUPOBATH SKOJIOTMYCCKU 6630HaCHOC IMOBCACHUC B LCJIAIX COXPAHCHUA 310POBbA U
OKpYy>Karoleil cpenp;

= (l)OpMI/IpOBaHI/Ie YMCHI/Iﬁ YCTaHaBJIMBATh CBA3U MCKIAY P€aJIbHO Ha6.HIOI[aeMBIMI/I XUMHWYCCKHUMU ABJIICHUAMU U
mnmpoueccaMu, MpoUuCXoaAIuMHU B MUKPOMUPE, O6T)$ICH$ITI) IIPUYHHBI MHOFOOGpaSI/IH BC€HOICCTB, 3aBUCUMOCTb UX
CBOWCTB OT COCTaBa M CTPOEHHS, a TAK)KE 3aBUCMMOCTb IIPUMEHEHHSI BEIIECTB OT UX CBOWCTB;

= HpI/IO6p6TeHI/Ie OIIbITa MCIIOJIb30BAHMA PA3JIMYHBIX METOAO0B U3YUCHUA BEIICCTB, Ha6J'IIOI[eHI/I$I 3a UX MpeBpamic-
HUSIMU TIPY TIPOBEACHUH HECIIOKHBIX XUMHUYECKUX HKCIIEPUMEHTOB € HCIIOJIb30BAHUEM Ja00paToOpHOro 00opyno-
BaHUsI U IPHOOPOB;

- (hopMuUpoBaHUE MPEJCTABICHUN O 3HAYCHUN XUMHUECKOH HayKH U PEIIEHNH COBPEMEHHBIX YKOJOTHYECKHX MPO-
O51eM, B TOM YHCIie B IPEAOTBPAILEHUH TEXHOT€HHBIX M 9KOJIOTHUECKUX KaTacTpod.



OcobenHocTn 0T60pa M aJaNITALMA y4e0HOT0 MaTepHaJia M0 XUMHH

OOyd4enne yaeOHOMY IpeIMETy «XUMHUD» HE0OOXOIMMO CTPOUTH Ha CO3MaHIH ONTUMAJIBHBIX YCIOBHH IS yCBOE-
HUSI TporpaMMHOro Matepuana ooyuatomumucs ¢ 3[1P. Bonpioe BHUMaHKue TOMKHO OBITH yAEIEeHO 0TOOpPY yueo-
HOTO MaTepuasia B COOTBETCTBUH C IIPHHIIMIIOM JIOCTYITHOCTH IIPU COXpaHEHHH o0miero 6a3oBoro yposHs. OH
JIOJDKEH T10 COACPKaHUI0 U 00beMy ObITh aaanTHPOBaHHBIM [t oOy4aromuxcs ¢ 3[1P B cooTBeTcTBUM € MX OCO-
ObIME 00pa3oBaTeIbHBIMU TOTpeOHOCTAME. ClenyeT 00Ier1nTh OBlageHue MaTepraioM ooyuatommmucs ¢ 3[1P
HIOCPE/ICTBOM €T0 JAETATHHOT0 OOBSICHEHNS C CHCTEMAaTHYECKIM IIOBTOPOM, MHOTOKPATHON TPEHHPOBKOH B IIPHU-
MEHEHHUH 3HaHUH C HCIIOIb30BaHUEM PUEMOB aJITOPUTMU3ALUH U BU3YAIbHBIX OMOP, 00YYeHUs CTPYKTYPHUPOBa-
HHIO MaTepHaia.

Bonpioe 3HaueHne IS TTOTHOIIEHHOTO YCBOCHHS Y4eOHOr0 MaTepHaia HMEeT OIopa Ha MEXKIIPEAMETHBIE CBSA3U
BOIPOCOB, U3y4aeMBIX B JAHHOM Kypce, C TAKUMH y4eOHBIMHU MpenMeTaMu Kak «l eorpadusi», «dusukay, «bno-
norus». [1o3Bomss paccMaTpuBaTh OMH U TOT JKe y4eOHBIM MaTepual ¢ pa3HbIX TOYEK 3PSHUS, MEXIIPEIMETHBIC
CBSI3U CIIOCOOCTBYIOT €T0 JIydllIeMy OCMBICIICHHIO, 00Jiee MPOYHOMY 3aKPETUICHUIO TIOTyUYEeHHBIX 3HAHUN U MPaK-
TUYECKUX YMEHHM.

[Tpu moaroToBKe K ypoKaM y4UTEINb JT0JDKEH MPETyCMOTPETh (POPMUPOBAHHE Y 00yUaIOMINXCsl YMEHUH aHAIN3HU-
poBaTh, CpaBHUBATh, 0000IIATh N3yYaeMblii MaTepHal, TNIAHUPOBATH MPECTOSIYI0 Pa0OTY, OCYIIECTBIATH CAMO-
KOHTPOJIb. He00X0[MMO OCTOSIHHO CIIEUTH 33 MPaBHIBHOCTBIO PEYEBOr0 OPOPMIICHHS BRICKAa3bIBAHUH 00y4dato-
muxcd ¢ 3I1P.

B ¢Bsi3u ¢ 0COOCHHOCTSIMY MOBEACHUAN JAeATeNbHOCTH o0y4atonuxcs ¢ [P (pacTopMoXeHHOCTh, HEOPTaHU30-
BaHHOCTb) HEOOXOIUM CTPOIKAUIINN KOHTPOIb COOIOICHHS IPABUII TEXHUKH 0€30IIaCHOCTH MPHU POBEICHUN
71a00PaTOPHBIX Pa0OT B XUMHUUECKOM KaOMHETE.



IIpumepHbIe BUABI AeATeJbHOCTH 00y4darommxcs ¢ 3I1P, 00yciioBiieHHBIe 0COOBIMH 00pa30BaTeIbHBIMH
NMOTPeOHOCTAMM M o0ecnednBalOIMe OCMbICTIEHHOE 0CBOCHHE CO/IeP:KAHNN 00Pa30BAHUS 10 NPeAMETY
«XuMHUD
Copnepxanue BUIIOB JedTenbHocTH obyuatomuxcs ¢ 3[IP Ha ypokax Xxumun ornpenensiercs uX ocoObIMU 00pa3oBa-
TeTbHBIMU MOTpeOHOCTIME. [ToMrMo mmpoko ucmonb3yemMbix B OOIT OO0 obmux 1t BceX 00yJaroImuXxcst BH-
JIOB JICATEILHOCTH CIIEAyeT YCUJIUTH BUABl JEATENLHOCTH, Clielu(UIHbIe
JUIE  JaHHOW KaTeropuu 00YYarolMXcsi, A5l 00eCTIeYeHNsT OCMBICIIEHHOTO OCBOSHHS COJiep KaHus oOpa-
30BaHMs [0 IPEAMETY: YCHUIICHHE IPEAMETHO-TIPAKTUYIECKOM JEeSTEIbHOCTH C aKTHBU3ALMEN CEHCOPHBIX CUCTEM;
Yyepe0BaHUE BUIOB I€ATENBHOCTH, 3aJIeHCTBYIOIIMX pa3IMUYHbIe CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepHaa ¢
OTIOPO¥ Ha AITOPUTM; «IIOIIArOBOCTEY B U3YUEHUH MaTepHala; HCIONIb30BaHUE NOIOJIHUTEIbHON BU3yaIbHOMN
OTIOPHI (TTaHBI, 00pa3Ibl, CXEMBI, ITa0JI0HBI, OTIOpHBIE TabMuUIlB!). s pasBuTus y oOydaromuxcs ¢ 3[1P ymenns
JeNaTh BBIBOJIBL, (hOopMHUPOBaHUS TPAMOTHOTO  PEYEBOTO BBICKa3bIBaHHS HEOOXO-
MO HMCIIOJIb30BaTh ONIOPHBIE ClI0Ba U Kinie. Oco0oe BHUMaHHE CIIEAYET YAEIUTh 00YyUEHUIO CTPYKTYPHPOBa-
HUIO MaTepualia: COCTaBICHUE PUCYHOUHBIX U BepOaIbHBIX CXEM, COCTaBJICHHE TaOJIHII,COCTaBIICHHE
KJaccupuKanuu ¢ 0003Ha4EeHHBIMH OCHOBAHUSIMU JJIS1 KJIAaCCU(PUKALUKN U HAIIOJTHEHUE UX IIPUMe-
pamu u ap. IIpumepHas TemaTuueckas U TEpMHHOJIOrHYecKas Jekcuka coorserctByeT OOIT
000.
Jns obydatomtuxcs ¢ 3P cymiecTBeHHBIMHE SIBISIOTCS IIPUEMBI PaOOTHI C
JIEKCHYECKUM MaTepuaioM Io npeamety. [IpoBoautcs cnenuanbHas padota 1Mo BBEJACHUIO B aKTUBHBIN CII0BAPh
o6yqa}0mnxc;1 COOTBGTCTBYIOHICfI TCPMUHOJIOTUH. I/I3y‘-IaCMI)Ie TEPMHHBI BBOAATCA HA HOJIHCGHCOpHOﬁ OCHOBC,
o0s13aTenbHa BU3yalbHAs NOAEPAKKA, AITOPUTMBI paOOTHI C ONIPEEIICHUEM, OTIOPHBIE CXEMBbI [T aKTyaJIn3aliH
TCPMUHOJIOTUU.

MecTo yueOHOro npeamera «XumMus» B yueOHOM IJIaHe

B cootBercTBUM ¢ DenepalibHBIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM CTaHIApPTOM OCHOBHOT'O 00IIero 00paso-
BaHUs Y4eOHBIH MTpeIMeT « XUMUS BXOIUT B MIPEIMETHYIO 001acTh «ECTeCTBEeHHOHAYYHBIE TIPEAMEThDY H SIBIIS-
€TCs 0053aTeIIbHBIM IS U3yUCHUSI.

Y4eOHBIM IJTaHOM Ha e€ u3ydeHne oTBe/IeHo 136 y4eOHBIX YacoB — 10 2 4 B HEAENIO B 8 1 9 Klaccax cOOTBET-
CTBEHHO.



COZAEPXAHUME YUEBHOI'O ITPEJIMETA «XUMW1»

8 KJIACC
IlepBoHayanbHBIEe XUMHYECKHE TIOHATHS
Ipemmer xumun. Pons xumuu 6 scusiu venosexa . Tema u BemecTsa. GU3MUECKHe CBOHCTBA BEIIECTB. ATperar-
HOE COCTOSTHHE BEIIeCTB. Xumus 8 cucmeme Hayk. Yncrtele BemecTBa u cMmecu. Crioco0BI pa3IeeHns CMECEH.
[IpaBuia 6e3omacHOro o0parieHus ¢ BEIECTBAMHU H Ta00paTOPHBIM 000pyaoBaHHEM. [loHamue 0 Memooax no-
3HAHUSA 8 XUMULL.
ATOMBI U MOJIEKYJIbl. XMHUYECKHUE IEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUUECKUX 3J1eMEHTOB. OTHOCHUTENIbHAS aTOM-
Has Macca. [IpocTeie u ciiokHbIE BemecTBa. ATOMHO- MOJICKYJISIPHOE yUeHHeE.
Xumudeckast popmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3AKOH NOCMOSHCIBA COCMABA 8eUecms.
OTtHocuTenbHas MOJEKyIsipHas Macca. MaccoBas 1011 XUMUUYECKOTO 3JIEMEHTa B COEAMHEHUH.
DuznyecKre U XUMUYECKUE SBICHUA. XUMUYecKkas peakius. [[pu3Haku XMMUYECKUX peakiuil. Y paBHEHUS! XUMU-
YeCKHX peakuuil. 3aKOH COXpaHeHHsI Macchl BelecTB. Kiaccudukanus XuMIUUECKIX peakui (CoeqUHEeHus, pa3-
JIOYKEHUS, 3aMeICHHMSI, 0OMEHa).
XHAMUYECKHUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYAOH, C TIPaBIiIaMi pabOTHI B TaAOOPaTOPHH U TIPUE-
MaMH 00OpalieHus ¢ 1abopaTOpHBIM 000pYAOBaHUEM; H3YUEeHUE U OMMUCaHNe (PU3UIECKUX CBOMCTB 00pa3IoB He-
OpPraHMYECKUX BEIIeCcTB; HabMoqeHe (hr3nuecKkuX (TUIaBJIeHIE BOCKA, TassHUE JIbJa, PACTUPAHNE caxapa B CTYIIKE,
KHUIIEHUE U KOHACHCAIUS BOJBI) U XUMHUECKUX (TOpEHHE CBEYH, TPOKAINBAHNE METHOM MTPOBOJIOKHU, B3aUMO/IEH-
CTBHE MeJla C KUCIIOTOW) SIBIICHHM, HaOM0AeHUE U ONTMCAHUE MTPU3HAKOB MPOTEKAHUSI XUMHYECKHIX peakiuii (pas-
JIOKEHHUE caxapa, B3aNMOCHCTBIE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, paznoxkeHue ruapokcuna menu (1) mpu
HarpeBaHUM, B3aMMOJICHCTBHUE Keje3a ¢ pacTBopoM cosn Meau (11));u3yueHue criocoOoB pas/ieneHus cMecel (¢
MTOMOIIIBIO MarHUTa, (GUIBTPOBAHNUE, BRIIAPUBAHUE, TUCTHILIALNSA, XpoMaTorpadus), MpoBeIeHHe OYUCTKA MTOBa-
PEHHOH COJIH; HaOOIeHNE U ONMCAaHNe Pe3yTAaTOB IPOBEACHUS OTIBITA, MILTIOCTPUPYIOMIETO 3aKOH COXPAHEHUS
Macchl; co3/1aHNe MOJIeIIe MOJIEKYI (IIapOCTEPKHEBBIX).
Baskneiimue npeacraBuTe 1l HEOPraHNYECKUX BelleCTB
Boznyx — cmecs razoB. CocraB Bo3ayxa. Kucnopoa — anemeHT u npoctoe BemiecTBo. HaxoxaeHne Kkuciaopoza B
npupo/ie, pr3nudecKre 1 XUMHUYECKHe CBOWCTBA. Peakiuy ropeHns mpoCThIX U CIOXKHBIX BemiecTB. CriocoOs! mo-
Ty4eHHsl KHCIIopo/ia B laboparopuu u npomsiuiienocmu. [lpumenenne kucnopona. Ilonsarue 06 okcumax. Kpy-
rOBOPOT KUCIIOpoa B ipupojie. O30H — aniomponHas MoOupuKayus Kuciopood.
Tennosou 3¢hpexm xumuueckou peaxyuu, mepmMoxuMudecKue ypasgHerus, 3K30- U SJHI0TEPMHUUECKUE PEaKIINH.
Tonnuso: y2ons u meman. 3aepasnenue 8030yxa, ycuieHue




NapHUK08020 3 hexma, paspyuierue 030H08020 CJOSL.

Bomopon — anemMeHT u ipocToe BelecTBo. HaxokaeHne Bojiopoia B pupoe, PrU3HdecKre U XUMHYe-
CKHUE CBOIcTBa (Ha MpUMeEpe B3aUMOACHCTBHS C HEMETAIJIAMH M OKCHJIaMH METAJJIOB), IPUMEHEHHE,
cnocob6wl nonydenus. llonstre o kucnorax u consix. Kommuectso Bemectsa. Moinb. MossipHas Macca.
3akoH ABoraapo. MomnsipHsiid 00bEM ra3oB. PacueTsl mo xuMudeckoit popmyie. Pacuetsr MaccoBoit 1omu
XHUMHYECKOTO JIEMEHTA B COETUHEHUH, KOJTMUECTBA BEIIECTBA, MOISIPHON MAacchl, MOJISIPHOTO 00beMa
razoB. PacyéTsl 0 XUMUYECKUM YPaBHEHUSIM.

Quszuueckue ceoticmea oovl. Bona. Ee coctas, cTpoeHue u MoJieKyibl. Boda kak pacmeopumens. Pac-
TBOPBL [lonamue 0 HacblWeHHbIX U HeHACbLUeHHbIX pacmeopax. [louamue pacmeopumocmu eujecms 8
600e. PacueT MaccoBoii 10oNM BemiecTBa B pacTBOpe (IIPOIIEHTHAS KOHIIEHTpaIwsi). MaccoBasi oIS Bellie-
CTBa B PAaCTBOpPE. Xumuueckue ceolucmea 600bl (DA3N0AHCEHUE, PeaKYUU C HampuemM, OKCUOOM Karbyus,
okcuoom cepul (1V) peakyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHbIMU oKcuoamu). Tlonamue 06 ocHo-
sanusix. Pons pacmeopog 6 npupode u 6 scusnu uyenosexa. Kpyzosopom 600bi 6 npupode. 3arpszHeHne
NpUPOAHBIX BoA. OXpaHa U OYKCTKA MPUPOJHBIX BOJ.

Baxneiimme kmaccel Heopraundeckux coenuHennid. Kimaccndukanus Heopranudecknx coequaeHnid. Ok-
CHJIBL: COCTaB, KJaccu(uKanus (KHCIOTHBIC, OCHOBHBIE, aMpomepHble, Heconeodpasyrowue - Ha npumepe
oxcuoda yenepooa (1) u oxcuoa asoma (1)), nomenxnamypa. Ilonyuenue u XMMUIECKHE CBOMCTBA OKCH-
JIOB (B3aMMOJICHCTBUE C BOAOH, KUCIOTaMH, mienodamu). OcHoBauus. Kiaccudukaiys OCHOBaHUM: 111é-
JIOYM U HEPACTBOPUMBIE OCHOBaHUsA. HoMeHKkIaTypa ocHOBaHU. PU3NUECKNE U XUMUYECKUE CBOMCTBA
OCHOBaHUH (B3aMMOJEHUCTBUE C OKCUAAMH HEMETAIUIOB, KUCIIOTAMH, COJISIMHE). [loyuerue ocHosarnuil.
Kucnotsr: cocras, knaccupukanus, HOMCHKIATYpa, pru3ndeckne u XMMUYECKUE CBOMCTBA (B3aUMOICH-
CTBHE C METaJNIAMH, OCHOBHBIMU OKCUAAMH, OCHOBaHUSIMH, COJISIMU, HA IPUMEPE COJISTHOM U CEpHOM Kuc-
JI0T), cnocobwl nonyuenus. Pan akrusHoctn MetamuioB H. H. bexerosa. Conu (cpennue): HOMEHKIIATypa
COJICH, cnocobbl noyveHus, B3aUMOJICHCTBUE COJIEH ¢ MeTaJllIaMHt, KHCJIOTaMH, IeTI0YaMy M COJISIMH,
MIPUMEHEHUE.

[Tonsitre 00 aMpOTEepPHBIX THIPOKCHIAX (HA TPUMEPE LIUHKA U ATIOMUHUS). XUMUYECKUe COUCMEa (83a-
umooelicmaue ¢ KUCI0Mmamu U Weioudmu, pasiodcerue npu Hazpeeanuu) u noiyyeHue.

I'eneTnueckass cBsI3b MEXAYy KIAcCaMH HEOPraHUYECKUX COCAMHEHMM.

I'enetuueckue pspl.

XUMHUYECKUI 3KCIEPUMEHT: KaU€CTBEHHOE ONPEICICHUE COACPKAHUS KUCIOPOAA B BO3/1yX€; MOTYyUYECHUE
Y M3y4€HHE CBOWCTB KHCIIOPO/1a; HaOMI0IeH e B3aMMO/ICHCTBYS BEIIECTB C KMCIOPOAOM U YCIOBHSI BO3-
HUKHOBEHWSI U TIPEKPAIICHUS TOpEeHUs (TI0Kapa); 03HAKOMIIEHHE ¢ 00pa3IaMu OKCHIOB M OITMCAHHUE X
CBOIICTB; ITOJTy9E€HUE U N3YYEHUE CBOWCTB BOJIOpO/Ia (TOpeHwe); HabIroeHne 00pa3ioB BEMIeCTB KOJInde-
CTBOM | MOJIb; HCClIeIOBaHNE OCOOEHHOCTEN PACTBOPEHUS BEIIECTB C Pa3IMYHON pacCTBOPUMOCTHIO; IPH-
TOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM 101€i paCTBOPEHHOIO BEILECTBA; B3aUMOICUCTBHE
BOJIbI C METAJIJIaMH (HaTpUEM U KaJbI[eM) (BO3MOYKHO HCIIOJIb30BaHNE BUIEOMATEPHAIIOB); OTIPEeiCHUE
PacTBOPOB KHCIIOT U ILEJIOUEH ¢ TOMOLIBIO HHANKATOPOB; HCCIEJOBaHNE 00Pa3llOB HEOPTaHMYECKHX Be-
IIECTB Pa3IMYHBIX KJIACCOB;

HaOJI0/IeHIEe N3MEHEHHS OKPACKH MHIUKATOPOB B PACTBOPAX KMCIOT W MIETIOYEH; N3yUeHrEe B3auMOIeH-
ctBus okcuaa Mean(ll) ¢ pacTBopoM cepHOI KUCIOTHI, KUCIOT C METaJUIaMH, PEaKINi HeHTpaan3ammy;
MOJTy4eHNe HEPaCcTBOPUMBIX OCHOBAHHM, BEITECHEHHE OTHOTO METajlla IPYTHUM U3 PAacTBOPA COJIH; pele-
HHUE SKCIIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BakHeHIne K1acchl HEOPTaHNIECKUX COSIMHEHNI
Ilepnoguyecknii 3axon u Ilepnognyeckas cucrema

xumMmndeckux jiemMeHnToB JI. . MenaesneeBa. CTpoeHue aToMoB. XuMnueckas cBsizb. OKucanTe/b-
HO-BOCCTAHOBHTEJIbHBIC PEaKIIUH

[epBbIe MONMBITKY KIACCU(PUKANN XUMAYECKHAX AIEMEHTOB. [I0HATHE O TPYIax CXOJHBIX JIEMEHTOB
(1IeTOYHBIE M MIETOYHO3EMEBHBIC METAIIIBI, TAIOTEHBI, HHEPTHBIC Ta3bl). DeMeHmbl, KOmopble 0opazy-
rom amghomepHole OKCUObL U UOPOKCUOBL.

Ilepuonuueckuit 3akoH. Ilepuonuueckas cucrema xumMuueckux saeMeHToB . . Menneneesa. Ko-
POTKOTIEpHOAHAS U O1unHHOnepuoouas ¢hopmsl [lepronnueckoil cucTeMbl XUMHYECKHX deMeHToB J]. U.
Mengeneesa. [leproas! u rpynmnsl. @U3nYecKuil CMBICT TOPSIKOBOTO HOMEPa, HOMEPOB NEprosia U
TPYIIIbI 3JIEMEHTA.



Crtpoenue atoMoB. COCTaB aTOMHEIX sifiep. M3omonsl. DnekTpoHbl. CTPOSHHUE AIEKTPOHHBIX 000JI0UEK
aToMOB TMepBHIX 20 XUMHUUIECKUX d71eMeHTOB Ileproanaeckoii cucremsl /1. 1. Mennmeneera. XapakTepu-
CTHKa XMMHUYECKOT0 3JIEMEHTA 0 €ro nosioxkenuto B [lepuoanueckoii cucrteme 1. 1. Menneneena.
3axoHomepHoCcmuy usMeHeHUs CBOUCME INEMEHNO8 MATLIX NEPUOO08 U 2TIABHBIX NOOZPYNN, 8 3A8UCUMO-
Cmu 0m amomMHo20 (nops0ko6020) Homepa 3nauenue Ilepuoouueckozo 3akona u Ilepuoouueckoi cucme-
Mbl XUMUHECKUX DTIeMeHMO8 05 pazsumusi Hayku u npaxmuku. /. 1. Menoenees — yuénwiil u epanicoanun.
Xumudeckas cBsa3b. KoBasleHTHas (MOJISApHAsT W HEMOJSApPHAs) CBS3b.
OnexmpoompuyamenbHoOCmsb amomos Xumuueckux snemenmos. VIonHas cBs3b.

Crenenp okucieHuss. OKHCITUTETHFHO-BOCCTAHOBUTEIBHbIE peaKIiuu. [Iporecchl OKUCICHHS i BOCCTAaHOB-
nennsi. OKHCIIMTENIH H BOCCTAHOBUTEIH.

XUMUYECKHH SKCIIEPUMEHT: U3y4YeHHE 00pa3I[0B BEUIECTB METAIOB U HEMETAJIOB; B3aUMO/ICHCTBHE
THUIPOKCH/IA IITHKA C PACTBOPAMHU KHCIIOT U MIeN0Ueil; MPOBEIeHHE ONBITOB, MILTIOCTPUPYIONIUX MTPHUMEPHI
OKUCJIUTEIBEHO-BOCCTAHOBUTEIILHBIX PEaKIUi (TOPEHHE, PeaKIUU PA3JI0KEHUS, COCTUHCHYS).

Me:xnpeaMeTHbIe CBA3H

Peanu3zanus MeXIpeIMETHBIX CBA3CH NIPU U3yUECHUH XUMHH B 8 KJIacCe OCYIIECTBIIICTCS YePe3 UCIIONb-
30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUH, TAK M TIOHATHH, SIBISIONINXCS CUCTEMHBIMHU JIJIS
OTJICNIBHBIX IPEMETOB €CTECTBEHHO- HAYYHOT'O ITHKIIA.

OO011Me ecTeCTBEHHO-HAYYHBIC MIOHATHS: HayUHbIH (DaKT, TUIIOTE3a, TCOPHs, 3aKOH, aHaJIN3, CUHTE3, KJ1ac-
cU(UKAIHs, TEPUOTUIHOCTh, HAOTFOICHHE, SKCIIEPUMEHT, MOJICITUPOBAHNE, H3MEPECHUE, MOJICITh, SIBIIC-
HHUC.

duznka: MaTepHs, aTOM, dJICKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH, U30TOTbI, PAJMOAKTUBHOCTh, MOJIC-
KyJIa, 3JIEKTPUYECKUH 3apsi]l, BEIIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSTHUE BELIECTBA, I'a3, (PU3HUECKUE
BCJIMYMUHBI, CIUHUIBI U3MCPCHUA,

KOocMoc, TaHeThl, 3B€3161, Comutie. brosnorus: GoTocuuTes, Meixanue, 6uocdepa.

I'eorpadus: armochepa, ruapocdepa, MHHEPaJIbl, TOPHBIC IOPOJIbI, ITOJIE3HBIC HCKOIIAeMbIE, TOTLTUBO,
BOJIHBIC PECYPCHI.

9 KJ1ACC
BemecTBo U XMUMHUYeCKasi peakuus
Ilepnonnueckuii 3akoH. Ilepuonuyeckas cucrema Xxumudeckux 3iieMeHTOB J[. . Menzeneesa.
Crtpoenue aToM0OB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MepH-
0J10B, KaJIWsl, KaJIbIIUA U UX COCUHEHUI B COOTBETCTBUH C NIOJIOKEHUEM 3IeMeHTOoB B Ileproandeckoit
CHUCTEME U CTPOCHHEM HX aTOMOB.
CrpoeHue BelecTBa: BUIbI XUMUUECKOW CBSI3U. THIIbI KPUCTAIIMYECKUX PEILETOK, 3A6UCUMOCHD
c6olicme gewecmea om muna KpUCMaiiuieckoll peuémrku u 6U0a XUMuieckoll Cesa3u.
Knaccugukanyst 1 HOMEHKIIaTypa HEOPTaHMUECKUX BelecTB (MEXIyHAPOAHAS U TPUBHATIbHAS). XUMHU-
YECKUE CBONCTBA BEIIECTB, OTHOCSIIMUXCS K pa3JIMYHBIM KJIAaCCaM HEOPTaHWUYECKUX COCTUHEHNI, TEHETH-
YeCcKasi CBSI3b HEOPTAaHWYECKHX BEIIECTB.
Knaccugukanus XuMHYeCKUX peakLUi 0 Pa3IUYHBIM MPU3HAKaM (110 YHCITY M COCTaBy Y4aCTBYIOLIHX B
peaKIMy BEUIEeCTB, 10 TeroBoMy 3 deKTy, 0 H3MEHEHHIO CTEIIeHEH OKUCTICHHSI XUMIYECKUX dIIEMEH-
TOB, TI0 OOPAMUMOCMU, NO YYACMUIO KAMAIU3amopa). IK30- U JHAOTEPMUUECKHE peakuuu. Tepmoxumu-
yecKue ypasHeHusl.
Ionamue o cxopocmu xumuueckot peaxyuu. Ilouamue 06 06pamumblx u HOOPAMUMBIX XUMUUECKUX pe-
axyusx. Ilonamue o 20M0O2eHHBIX U 2emepocenHbIX peakyusx. Tlonamue o xumuyeckom pasHosecuu.
Cmewenue xumuieckoeo pasnogecus. Paxmopul, 6IUAIOWUE HA CKOPOCHb XUMUYECKOU peakyull U no-
JIOJICEHUE XUMUYECKO20 PABHOGECUSL.
OKHUCINTENHHO-BOCCTAHOBUTENBHBIE PEAKIINH, IEKTPOHHBIN OajlaHC OKUCIUTENFHO-BOCCTAHOBUTEIBHON
peaxuuu. CocTaBieHUE YpaBHEHUN OKUCINTEIbHO- BOCCTAHOBUTEIIBHBIX PEaKIUii C HCIOIb30BAHUEM
METO/1a HIIEKTPOHHOTO OanaHca.



Teopus 3IEKTPOIMTHICSCKON TUCCOUAIIH. DICKTPOIUTHICCKAS TUCCOITUAIINS. DICKTPOJIUTHI U HEIJICK-
TpoauThl. KatnoHsl, aHNOHBI. Mexanuszm ouccoyuayuu 8ewecma ¢ pasiudHbMu UOAMU XUMUYECKOU CB5-
3u. Illonamue o cmenenu ouccoyuayuu. CUITbHBIE U CIA0bIE DIIEKTPOIUTHI.

Peakiny norHOT0 0OMEHA. Y CIOBHS MPOTEKAHUS PEaKITHii HOHHOTO 0OMeHa 110 KoHIa. [lomHbIe 1 co-
KpalllEHHbIE NOHHBIC YPAaBHEHHUS peaklnil. XMMUYECKUE CBOMCTBA KUCIOT, OCHOBAHUI U COJIEN B CBETE
npeAcTaBiIeHui 00 aNeKTpoauTuIeckon auccouuanuu. Cpena pactBopa. KauecTBeHHbIE peakliny Ha Ka-
THOHBI ¥ aHUOHBI: XJIOPH[I-, OpOMU-, HOAHI-, CyTIb(aT-, KapOoHAaT-, CHIINKAT-, pocdar- aHHOHBL; TH/I-
POKCHI-WOHBI, KATHOHBI aMMOHHSI, MarHUs, KaJIbIIHA, aJIFOMUHNS, xKene3a (2+) u (3+), meau (2+), nuHKa,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XHUMUYECKHUH SKCIIEPUMEHT: O3HAKOMIICHHE C MOAEISIMU KPUCTAINTHNIECKUX PEIIETOK HEOPraHMIECKUX
BEIICCTB — METAJUIOB U HEMETAJLIOB (TpaduTa U aiMasa), CJIOKHBIX BEIECTB (XJIOpUIa HATPUsI); UCCIIe-
JIOBaHME 3aBHCHMOCTH CKOPOCTH XMMHYECKOW PEAKIMX OT BO3ACHCTBUA PA3NUUHBIX (DAKTOPOB; UCCIEH0-
BaHME AIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLIEcCca JUCCOLUAIIMN KUCIIOT, LIeJI0Yel U conei
(BO3MOYKHO UCTIOJIH30BAHKE BUICOMATEPHANIOB); IIPOBEIEHUE OIBITOB, MILTIOCTPUPYIONIUX MPU3HAKU
MIPOTEKaHUs peaklnii HOHHOTO 0OMeHa (0Opa3oBaHMe 0cajKa, BEIACIEHUE ra3a, 00pa3oBaHUe BOIbI);
OIIBITOB, WLTIOCTPUPYIOLIUX TPUMEPHl OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIMi (TOPEHUE, peaKIIuu
pa3ioXKeHHs, COSIMHEHNS); pACIIO3HABAHNE HEOPTAHUIECKHUX BEIIECTB C IIOMOIIHIO KAYeCTBEHHBIX peak-
IIUI Ha UOHBI; PEIICHUE SKCIICPUMECHTAIBHBIX 3a]1a4.

HemeTansbl 1 uX coeTuHEHUsI

O0mas xapakTepucTika raoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTETIEHU OKHCIICHMS.
CrtpoeHue 1 pu3nUeCKre CBONCTBA MPOCTHIX BEIICCTB

— TrajoreHoB. XMMHYECKHE CBOMCTBA HA MIPUMeEpe XJIopa (B3anMOIeHCTBIE ¢ METAJUTAMU, HEMETaJIaMH —
BOJIOPOIOM U KHCIIOPOJIOM, wenoyamu). XnopoBonopoa. CossHasi KUCIO0Ta, XUMUYECKHUE CBONCTBA, 110-
Jyuenue, IpUMEHEHUE. Jelicmaue Xa1opa u X10poso0opooa Ha Opeanu3m deogexa. BaxHenme XIopuabl
Y X HaXOXXJEHHUE B IIPUPO/IE.

OO6mras xapakTepucTika 31eMeHTOB VIA-rpynmbsl. OCOOEHHOCTH CTPOCHHS aTOMOB KHACIIOPOa U CEPHI.
XapakTepHbIE€ CTETICHH OKUCIICHUSI.

Crpoenue u (pu3myuecKre CBOHCTBA MPOCTHIX BEIIECTB — KHCIOPOa U CEPHI. AJIIOTPOITHBIE MOAU(HKA-
IIUHU KUCJIOPO/Ia U cepbl. XMMHUYECKHE CBOMCTBA Cephl (B3aUMOJICHCTBHIE C HeMemaiiamu — BOAOPOIOM U
KHCIIOPOJIOM, METAJUIAMU, KOHYEHMPUPOBAHHIMU A30MHOU U ceproll Kuciomamu). CepoBOOPOI: CTPO-
eHue, QU3MUECKUE ¥ XUMUUYECKUE CBOMCTRA (KMCJIOTHBIC U BOCCTAHOBUTENBbHBIC CBOMCTBA). OKCUJIBI CephI
KaK MPEJICTaBUTENN KACIOTHBIX OKCUA0B. CepHas KUCiIoTa: PU3NIeCKHe U XUMUIEeCKHe CBOMcTBa (00-
e u cnenuduyeckue). Com cepHOM KHCIOTHI, KaYeCTBEHHAs peaknus Ha cynbdar-uon. CepHucTas
KUCIOTA. XuMuuecKkue peakyuu, nexcauyue 8 0CHO8e NPOMbIULIEHHO20 CROCODA NOYUeHUs. CePHOLL KUCTO-
mol. HaxoxeHue cepsl U e€ coequHeHnid B ipupoje. [IpuMenenune cepsl U ee COeTMHEHN B OBITY U B
MNPOMBIIUIEHHOCTH. Xumuueckoe 3azpsznenue okpyicaioujell cpedvl cOeOUHEHUAMU cepbl (KUCTOMHbLE
0001c0U, 3azpsA3HeHUe 8030YXA U 6000EMO8), CNOCODbL €20 NPedOMEPaAUYEeHUSL.

OO01mas xapakTepucTika 31eMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOSHHS aTOMOB a30T1a U gocopa, xa-
paKTepHbIE CTEIICHH OKUCIICHUS.

A30T, pacipocTpaHeHHe B IpUpoje, (PN3UMYECKUEe U XUMUYSCKUE CBOHCTBA (B3aMMO/ICHCTBUE C METalIa-
MU 1 HEMETaJUTaMU - KUCIIOPOIOM H BOJIOpojioM). KpyroBopoT azora B pupojie. AMMHAK: (hU3HUECKUE U
XHUMHYECKHEe CBOMCTBA (OKUCIICHHE, OCHOBHBIE CBOCTBA BOJAHOTO PACTBOPA), NOIyYeHUe U TIPUMEHEHHE.
Con aMMOHHS: COCTaB, (PU3NIECKHE U XUMUYECKHE CBOMCTBA (pa3liosKeHUE, B3aMMO/ICHCTBUE CO IIEI0-
yaMH), npuMeHeHure. KadecTBeHHas peakiiis Ha HOHBI aMMOHUS. A30THas KUCIIOTa, e€ PU3nUecKue U
XUMHUYECKHE CBOWCTBA (001ue U crieruduueckue), noiyuerue. Hurpatsl (pa3noxkeHnue). A30THCTas KHC-
nota. Mcrionb30BaHre HUTPATOB M COJICH aMMOHHUSI B KAYeCTBE MUHEPAIBLHBIX YI00peHd. Xumuueckoe
3aeps3HeHue oOKpyicaioujell cpedvl CoeOUHeHUsMU a30ma (KUCTOmHble 00XCOU, 3acps3Henue 8030YXd,
nouewvl U 6000EMOB).

docdop, arrompontvie moouguxkayuu ocgopa, GU3MIECKUe H XUMUICCKHE CBOMCTBA (B3aUMOICH-
CTBHE C METaJUIaMH, HEMETAIUIAMH, KOHYEHMPUPOBAHHBIMU A30MHOU U cepHoul kuciomamu). Okena doc-
tdopa (V), oprodhocdopnast kucnora: GU3NIECKUE U XUMUIECKUE CBONCTBA, noayuenue. Ilonamue o mu-
HepanbHbix YOobpenusx.: Humpamol u pocpamol. Ilonsmue o komniekcHvlx yooopenusx. O0IIas Xxapak-



TepucThka 3reMenToB [VA-rpynmnel. OcOOCHHOCTH CTPOCHHUS aTOMOB YIiiepoJa U KpeMHusl. BaneHTHOCTD
M XapaKTepHbIe CTETICHN OKHCIICHHS aTOMOB yTiIepoJa u KpeMHus. PacmpocTpanenue yriepona B Ipupo-
Jie, XapaKTepHbIE CTEIIEHU OKUCICHMS.

Yriepon, aroTporHbeie Mogubukanun (rpadur, aamas), PU3HIECKHE U XUMHUIECKIE CBOMCTBA MPOCTHIX
BEIIECTB (B3aUMOCHCTBHIE C METAJUIAMH, HEMETAIJIAMU, KOHYEHMPUPOBAHHBIMU A30MHOU U CEPHOU KUC-
aomamu). Ancopouust. Kpyrosopot yriepozaa B npupoje. OKCUabI yriiepoaa, ux Gpusndeckue u XuMuie-
CKHe CBOWCTBA, MOTyYCHNE U IPIMEHEHNE, IeHCTBIE HA OPTaHNU3M YeJIoBeKa. JKonocuieckue npoodiemul,
cesazannbvle ¢ okcudom yenepooa(llV), eunomesa enobanbHo2o nomenyienus KiumMama, NapHUKosslil 3¢-
¢hexm. YTONBHAS KHCTIOTA M €€ COIHM, X (PU3MYECKHe M XUMHUUECKHE CBOWCTBA, HOIyUeHUe U NPUMEHEHUE.
KauecTBennas peaxmus Ha kapOoHat- HOHBL. Mcnonp3oBanre kapOOHATOB B OBITY, MEIUITMHE, TTPOMBIIII-
JIEHHOCTH U CEJIbCKOM XO3HCTBE.

Oo6mue npeacTapneHmst 00 0COOEHHOCTSIX COCTaBa M CTPOSHHS OPTaHNYECKUX COeNMHEHNH yraepoaa (Ha
IIpUMepe MeTaHa, THJIEHa, TaHOJa, YKCYCHOW KUCIHOTHL. X cocmas u xumuueckoe cmpoerue. Knaccu-
Quxayusa opeanuyeckux sewecms. IloraTHE O OMONIOTHYECKN BaXKHBIX BEIIECTBAX: XKUPaAX, OelKax, yrie-
BOJIaX — W WX POJIH B KU3HU UeNoBeKa. MamepuanvrHoe eOUHCME0 OPSAHUYEeCKUX U HeOPLAHUYECKUX CO-
eOuHeHuUll.

Kpewmuwuii, ero ¢pusndeckue n XuMU9IecKie CBOMCTBaA (Ha MpUMepe B3aUMOIEHCTBHS ¢ METAIIIAMH U HEMe-
TasaMu), noayuenue u npuMeHenne. Coeounenus Kpemnus @ npupooe. Obwue npedcmagnerus 00 OKCu-
oe kpemuus(1V) u kpemnuegoii kuciome. Cunuxamel, Qusudeckue u Xumuyeckue coUcmaa, noiyyenue u
npuMeHeHue 8 Oblmy, NPOMbIULIEHHOCIU (8 MEOUYUHCKOU, 3/1eKMPOHHOL, cmpoumenbHou u 0p.). Baoic-
Hetiwue CmpoumenbHble Mamepuavl: Kepamura, Cmekio, yemenm, bemon, scenezodvemon. Ilpodiemul
0e30NacH020 UCNOIb308AHUSL CPOUMETbHBIX MAMEPUALO8 8 NOBCEOHEBHOU HCUSHU.

XUMHUUECKHH IKCTIEPUMEHT: N3yYeHHE 00pa3[0B HEOPraHUIECKUX BEIIECTB, CBOWCTB COJITHON KUCIOTBI;
NpOBe/IeHNE KAUeCTBCHHBIX PEaKINi Ha XJIOPHUI-UOHBI U HAOMIOACHUE IPU3HAKOB UX MIPOTEKAHMUS; OIIBI-
THI, OTpaXKkaroIue PU3NIecKre U XUMUIECKHE CBOMCTBA TaJIOTEHOB U X COSIMHEHUH (BO3MOXKHO HC-
N0JIb30BaHUE BUACOMATEPUAIIOB); O3HAKOMIICHHE C 00pa3iiaMu XJIOPHI0B (TaJOTeHU/IOB); 03HAKOMIICHHE
¢ o0pa3mamu cephl U e€ CoeIMHEHUSIMU (BO3MOXKHO HCIIOJIF30BAaHUE BHIEOMATEPHAJIOB); HAOIIOACHIE
mporiecca OOyTIMBaHM caxapa MoJ IeHCTBIEM KOHIICHTPUPOBAHHON CEpHOU KUCIOTHI, N3YYeHNUE XUMU-
YEeCKHX CBOMCTB pa30aBlIeHHON CEpPHOW KUCIIOTHI, MPOBEJCHNE KaYeCTBEHHOH peakinu Ha Cynb(ar-noH u
HaOII0IeHNE TTpH3HaKa e€ MPOTeKaHMsl, 03HAKOMIIEHHE ¢ (PH3MYECKUMHU CBOMCTBaMHU a30Ta, (pocdopa u
UX COEAMHEHHH (BO3MOYKHO HCITOIBb30BAHUE BUEOMATEPHANIOB), 00pa3liaMH a30THBIX U (GOCHOPHBIX
yIOOpEeHMit; MoTyYeHne aMMHaKa U U3ydeHHUe ero CBOMCTB; MTPOBEJIeHIe KAYeCTBEHHBIX PEaKINid Ha HOH
aMMOHHUSA U PocaT-HoH U U3yUYeHNE PU3HAKOB UX MPOTEKAHUS, B3aNMO/IHCTBAE KOHIIEHTPUPOBAHHOMN
A30THOM KHCIOTHI C MEJbIO (BO3MOYKHO MCIIOJIb30BaHNE BHIEOMATEPHAIIOR); H3YUYEHUE MOJIeNeH KpH-
CTAJTMYECKUX PEIIETOK anMasa, rpadura; 03HAKOMIIEHHE C TIPOIIECCOM alICOPOIIMU paCTBOPEHHBIX Be-
IIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOHCTBOM MPOTHBOra3a; MOITYYEeHHE YIIIEKHCIIOTO Ta3a U U3y4YeHne
€ro CBOICTB; IPOBEJCHNE KAUECTBEHHBIX PEaKLMil Ha KapOOHAT- U CHITMKAT-HOHBI M U3yUeHHE PU3HAKOB
UX MPOTEKaHUs; O3HAKOMIIEHHE C MPOAYKIUEHN CHUIMKAaTHON MPOMBIIIJIEHHOCTH; PEILIEHUE SKCTIEPUMEH-
TaJbHBIX 33724 10 TeMe «MeTaJuIbl U UX COeIMHEeHUA

OO0m1ast xapakTepUCTHUKa XUMUYECKHX HJIEMEHTOB — METAJIJIOB Ha OCHOBaHMH HX NojoxeHus B [lepuo-
MTYIECKOM cucTeMe XuMudeckux deMeHToB Jl. M. MenneneeBa u ctpoeHust atoMmoB. CTpOCHHE METAJIIOB.
Mertamnueckas CBA3b U MeTaJUIMYecKasi KpUCTAITMYecKast pemeTKa. DIEeKTPOXUMUYECKUH P Hanpsi-
KEeHUH MeTaJu1oB. PU3NUECKHEe U XUMHYECKHE CBOHCTBA METAJIOB (B3aMMO/ICHCTBHE C KHCIOPOIOM, BO-
Joit, kucinotamu). Obwue cnocodwvl nonyuenus memainos. [lonamue o Koppo3uu mMemaiios, OCHO8HbIE
cnocobwl 3auumel ux om kopposuu. Cniasel (cmanib, yy2yH, OIOPATOMUHUL, OPOH3A) U UX NPUMEHEHUEe 8
ObIMY U NPOMBIUIEHHOCTIL.

[Ilenounble MeTamuIbl: nojoxxeHue B [lepuoanueckoit cucteme xumuueckux snemenToB . 1. Menaenee-
Ba; cTpoeHne aToMoB. Haxoxxnenue B mpupoze. duzndeckue u XMMHUYECKUE CBOWCTBA (Ha mpuMepe
HaTpus ¥ Kanns). OKCHIBI U TUAPOKCUABI HATPHS U Kaius. [[puMeHeHue menoYHbIX METaJUIOB U HX CO-
CIUHECHUI.

IIlenoyHO3EeMENbHBIE METAIBI MAarHUK U KaJIbLIMH: TIoJ0XkeHHe B [leproanueckoil cucTeMe XMMHYECKUX
aneMeHToB J[. 1. MenieneeBa; CTpOEHUE WX aTOMOB; HaX0XJI€HUE B MIpupojie. PU3nvecKue U XuMu4e-



CKHE CBOWCTBA MarHus U Kallblusl. BaxkHelne coequHeHNS KambIus (OKCUJT, THAPOKCUJ, COMHN). JKécm-
KOCMb 800bl U CNOCODbL €€ YCMPAHEHUS.

Amromunuii: nonoxxkenue B [lepuonnyeckoit cucteme xumudeckux 3meMentoB J[. . Menaeneesa; ctpoe-
HHUE aToMa; HaxOX/IeHue B nmpupoae. Ou3ndeckre 1 XUMIYECKe CBOMCTBA aFOMUHUS. AM(OTEpHbIe
CBOMCTBA OKCHJA U TUIAPOKCU]IA ATFOMUHUSL.

Kenezo: monoxxenne B [lepuonuueckoit cucreme xumuyeckux snemeHToB /. . Menneneesa; cTpo-
€HHe aToMa; HaxOoXIeHue B npupojae. Ousndueckne n XMMHYECKHEe CBOWCTBA JKeJle3a (B3anMOACHCTBIE C
MeTaJlJIaM¥, KACIOTaMu U coisiMu ). Okcuapl, rupokcuibl u conu xxenes3a(ll) u sxenesa(Ill): cocras,
CBOICTBA U noAy4eHue.

XHAMUYECKHH SKCIIEPUMEHT: O3HAKOMIIEHHE C 00pa3liaMy METaJUIOB ¥ CIUIABOB, MX (PM3NIECKUMH CBO-
CTBaMU; U3yYCHHUE PE3YJIHbTATOB KOPPO3HH METAJUIOB (BO3MOKHO HCIIOJIb30BAHUE BHICOMATCPHAIIOR),
0COOEHHOCTEW B3aMMO/ICHCTBUS OKCH/A KAJIBIIUS M HATPHA C BOJIOH (BO3MOYKHO UCTIOIB30BAHKE BUEO-
MaTEepPUAJIOB); UCCICIOBAHUE CBOMCTB KECTKOM BOJIBI; MPOIIECCa TOPEHUS JKee3a B KUCIopoie (BO3MOXK-
HO WCIOJIb30BaHUE BHICOMATEPHAIIOB); MPU3HAKOB IPOTEKAHMS KAYECTBEHHBIX PEAaKIIMii HAa HOHBI (Mar-
HUS, KaJbIUs, alIOMUHUS, MHKA, sxerne3a(1l) u xeneza(Ill), mequ(Il)); Habmroaerne u onvcaHue mporec-
COB OKpAIllMBaHMsI TNIAMEHU MOHAMH HATPHS, KaTus ¥ KaIbIUI (BO3MOXKHO HCTIOJIh30BaHUE BUEOMAaTe-
pHAIIOB); UCCIIeOBaHNE aM(POTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHUS U THIPOKCH/A INHKA; PEeIIeHUE
SKCIEPUMEHTANBHBIX 33]1a4 10 TeMe «BakHelIre MeTaibl ¥ BX COSTUHEHU.

Baxkneiime HeMeTallIbl 1 UX COSIMHEHMS.

Xumusn u okpysycarwwan cpeoa

Hosvie mamepuanvl u mexnonozuu. Bewyecmea u mamepuansl 8 no8ceOHe8HOU HCUZHU YeNo8eKa. Xumus u
300posbe. bezonacrHoe UCNoOab308aHUe Geuecms U Xumuieckux peaxyuii 6 owvimy. Ilepsaa no-
MOWb HNpU  XUMUYECKUX 0dxcoz2ax u ompasienusx. OCHOB8bI IKOI02UYECKOU epAMOMHOCIU. XuMuye-
cKoe 3azpsa3Henue oKpycaioujell cpedvl (npedeivhas 0onycmumas Konyenmpayus eewecms — IJ[K).
Ponv xumuu 6 pewsenuu sxon02uneckux npoonem.

Ipupoonvie ucmounuxu yeneso00po0os (yeosib, nPpupooHblil 2as, Hedmv), RPOOYKmMbl UX nepepabomKu, ux
POJib 8 OblMY U NPOMBIULEHHOCMU.

Xumuueckuii s3Kcnepumerm: uzyuenue oopazyuoe Mamepuailos (Cmekio, CHiAgbl Memaiios, NOIUMEPHbLE
Mmamepuanst).

Me:xnpeaMeTHbie CBA3U

Peanm3zamus MexXnpeMeTHBIX CBSA3eH IPU N3yUYEeHUN XUMHH B 9 KiTacce OCYIIECTBIISETCS Yepe3 UCTIONb-
30BaHNE KaK OOIINX eCTeCTBEHHO-HAYYHBIX MTOHATUHN, TaK U MOHATUH, SIBISTIOIIUXCS CUCTEMHBIMHE IS
OTJENBHBIX MPEIMETOB €CTECTBEHHO- HAYYHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE TIOHATH: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHATIN3, CHHTE3, KJ1ac-
cuduKaius, IepuoIUIHOCTb, HAOFOICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHE, MO/ICITb, SIBJIC-
HUE, TAPHUKOBEIH 3 (DEKT, TEXHOJIOTHUS, MATEPHUATIBI.

®du3uka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIbI, PAAUOAKTUBHOCTb, MOJIE-
KyJla, SJIEKTPHUYECKHUI 3apsifl, TPOBOHHUKH, TIOJYTIPOBOIHUKH, JHAIEKTPUKH, OTORIIEMEHT, BEIIECTBO,
TeNo, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTAILIMYECKAS PEIIET-
Ka, CIIJIaBBbI, (1)I/I3I/IT-IGCKI/IG BCIINYHUHBI, CIMHHUIIBI I/ISMepeHI/ISI, KOCMHNYECCKOC HpOCTpaHCTBO, IIaHECTHI, 3Bé3-
nb1, CoHIle.

buonorus: gporocunTes, npixaHue, onochepa, IKOCUCTEMA, MUHEPAIBHBIE YI00PEHUS, MUKPOIJIEMEHTHI,
MaKpOBHeMeHTBI, IINTATCIIBHBIC BECIICCTBA.

I'eorpadus: armocdepa, Tuapocdepa, MHHEpAIIbl, TOPHBIE IOPOJIEI, ITOJIE3HBIE HCKOTIAeMBIE, TOTLTUBO,
BOJHBIC PECYPCHI.

IIpumepHbIe TeMBbl NPAKTHYECKUX PadoT:

1. Ja6oparoproe o0opyzoBaHHue U TIPUEMBI oOpameHust ¢ HuM. [IpaBuna
Oe3onacHoi paboTHl B XUMUYECKOH abopaTtopui.

2. OuncTKa 3arps3HEHHOM TTOBAPEHHOM COIIHL.



ITpu3Haku TpOTeKaHUsI XUMUYECKUX PEAKITUH.

ITonydenue KUCIOPO/Ia U U3yUEHHUE ETO CBOMCTB.

[Tony4yenue Bo1opoa U U3yYECHUE €TO CBOMCTB.

[IpuroroBieHne pacTBOPOB € ONpEACIEHHON MacCOBOM J0JI€i pacCTBOPEHHOrO BELLIECTBA.

Pemenne SKCIIEPUMEHTANIbHBIX ~ 3aJlad IO TeMe «OCHOBHEBIE KJIaCChl HEOPTaHUYECKUX
COCTUHEHUN.

Peakmun noHHoro oomMena.

KauecTBeHHbIE peakiiui Ha HOHBI B paCTBOPE.

10 HOJ’Iy‘-ICHI/Ie aMMHaKa 1 U3y4CHUC €TO CBOMCTB.

11 HOJ’Iy‘-ICHI/Ie YIJICKHCJIOro ra3da U U3y4€HUuc €ro CBOMCTB.

12. Pemenue sxcnepumenTanbHbIX 3aga4 o Teme «Hemerammst IV — VII CPYII U UX COEAUHEHUII.

13 Pemmenne SKCHNEPHUMCHTAJIBHBIX 3a/1a4 110 TEME «MeTamsl 1 UX COCTUHCHUS.

[Ipu mpoBemeHNN MPaKTHIECKOM pabOTHI KX €€ 3Tall BRITOIHAETCS o0ydarommmucs ¢ 311P Bmecte ¢
YUUTEJIEM U TOJI €T0 PYKOBOACTBOM. Ha focke 00s3aTeibHO BHIBEIIMBAIOTCS MIPAaBUIIa TEXHUKH Oe301mac-
HOCTH, COOTBETCTBYIOIINE TaHHOMY BHIY PaOOTHI, 1aeTCs MpaBUIIbHAS 3alUCh (OPMYII U YKa3bIBAETCS
1esb nposeaeHus padotsl. [lpu HeoOXoAMMOCTH aeTcsl BU3yaJIbHBIN allrOPUTM BBIITOJTHEHUS 3a1aHUS.
3T0 cOCOOCTBYET OCO3HAHUIO OOYHYAIOIIMMUCSI BBIMOIHAEMBIX ICHCTBUN M MOTYYEHHOTO pe3ybTara.

IIpuMepHbIe KOHTPOJIBLHO-U3MEPHTEIbHbIE MATEPUAJIBI 10 XUMHUH

i opranu3zanuy NpoBEpKH, y4eTa U KOHTPOJISA 3HAaHUN 00yJaroLIUXCs [0 MPEAMETY IPEAyCMOTPEHbI
KOHTPOJIbHBIE PA0OTHI, CAMOCTOSITENIbHBIE PA0OTHI, 3a4€Thl, IPAKTHUYECKUE padoThl, TecTupoBanue. On-
HUM U3 METOJIOB KOHTPOJISI pe3ynbTaToB 00yueHus ooydatommxcs ¢ 3[1P siBnsieTcst Mmeton monuBapua-
TUBHOT'O 3KCIIPECC- TECTUPOBAHUS C KOHCTPYHUPYEMBIMU OTBeTaMH. ETo OTIMUUTEIbHBIMH YePTaMH SIB-
JITIOTCS ONIEPATUBHOCTD, BBICOKAs CTETIEHb MHIMBUIyaIU3ali 3HaHUH, CPaBHUTEIILHO Mallble 3aTpaThl
BPEMEHHU U TPyJla Ha IPOBEPKY OTBETOB O0YYAIOIINXCSI.

Hns obyuatomuxcs ¢ 3I1P Bo3zMokHO n3MeHeHne GOpMYIHPOBKHU 3a1aHUH Ha

«TIOIATOBYIO», aaNTALs MPEIIaraeéMoro 00y4aroIeMycs TeCTOBOTO (KOHTPOJIbHO- OLIEHOYHOT'0) MaTe-
pHaa: UCIOJIb30BaHUE YCTHBIX M MMCbMEHHBIX HHCTPYKLHH, YIPOLICHHE ATHMHHBIX CJIOXKHBIX (QOpMYITH-
POBOK MHCTPYKIIHIA, pellieHHE C OTIOPOi Ha aJropuT™M, 0Opasell, UCTIOIb30BaHNE CIIPaBOYHON HH(pOpMa-

IIUH.

KonTpoabHble padoThl 0 TeMaM

B paGoueii nporpaMme npeaycMOTPEeHO 9 KOHTPOJIBbHBIX padoT:

Koumponvnas paboma Ne 1. IlepBoHavanbHbBIE XUMUYECKHE  TIOHS-

TUS. XUMUYECKUE DIIEMEHThI. XUMUYecKue GopMyIibl 1 ypaBHEHUSI.

Koumponvnas paboma Ne 2. Tlepuonnieckas cuctemMa xumuueckux 3iaemenToB .M. Menzneneesa. Ctpo-
eHHe aToma.

Koumponvnas paboma Ne 3. Xumuueckasi CBS3b.

Koumponvnas paboma Ne 4. Kucnopoa. Oxcunsl. I'openue. Bonopon. Kucnotsr. Conn.

Konmponvuas paboma Ne 5. O6001IeHrne CBeIEHNH 0 BAKHEUITNX KJIaccax HEOPTaHMIECKUX COCTHHE-
HUH.

Koumponvuas paboma No 6. DNEKTpOIUTHICCKAS TACCOITHAITHS.

Koumponvuas paboma Ne 7. Hemerasisl.

Koumponvnas paboma Ne 8. Metamnsl.

Koumponvuas paboma Ne 9. Itorosas pabota 3a Kypc HEOPraHUIECKOH XUMHUH.

I[INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA

«XNMIA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B menoM pe3ysbTathl ocBoeHus ob0ydarorumMucs ¢ 3[1P yueOHoro npeamera

«XUMHS» TOIDKHBI COBMAAATH C Pe3yJIbTaTaMu MPUMEPHOH pabodeld MporpaMMBbl OCHOBHOTO 001Iero 00-
pasoBanus. Haubosee 3HaUUMBIMU SBJISIFOTCS:



JIMHHOCTHBIE PE3YJIBTATDI:

MOTHUBALMS K OOYUYEHUIO U IIeJICHANIPABICHHON [I03HABATEIbHOM NeITENbHOCTH; YCTAHOBKA HA OCMBbICTIE-
HHE JTUYHOTO ONBITA, HAOMIOACHUH 38 XUMUYECKUMH

3KCIIEPHMEHTAMUY;

OpHUCHTAIMA Ha MPaBUiia HHAUBUIYaIbHOTO U KOJUIEKTUBHOTO O€30IIaCHOTO MOBEACHHUS IIPU B3aUMOICH-
CTBUM C XMMHUYECKUMH BEIIECTBAMH U COCTUHEHUSIMU;

NPaKTUUECKOE U3yUyeHue npodeccuii ¥ Tpya pa3IMyHOro poja, B TOM YHCiIe HA OCHOBE IPUMEHEHUS
M3y4aeMoro MpeJMEeTHOTO 3HaHus (HanpuMep, 1a00paHT XUMUYECKOTO aHAIIN3a);

YBa)KEHHE K TPYAY U pe3ylbTaTaM TPYAOBOM NEATEIBHOCTH;

TOTOBHOCTbH K OCO3HaHHOMY IIOCTPOEHHIO JaJIbHEHIeH NHANBHU Ly albHOM TPAaeKTOPUH 00pa30BaHUs Ha
OCHOBE OPHEHTHUPOBKH B MUpe npodeccuii 1 MpodecCHOHANBHBIX MPEANOYTEHUH, YBAKUTEILHOTO OTHO-
LICHHA K TPYAY;

OCO3HAHHE CBOETO MOBEACHUS C TOYKH 3PEHHS ONACHOCTU MITH O€30MAaCHOCTH sl ce0s WK JUTsl OKpYKa-
FOIINX;

OCHOBBI 9KOJIOTHYECKON KYJIBTYpBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIII-
JICHUs1, TPHOOPETEHHE OIBITA SKOJIOTUIECKH OPUEHTUPOBAHHOM MPAKTUUECKON AATEIFHOCTH B )KU3HEH-
HBIX CUTYyallHsX;

0CO3HaHME MOCIEACTBIIA U HENPUSATHE BPEJHBIX PUBBIYEK (YIOTPEOICHHS alKOT0JIsl, HAPKOTHKOB, KY-
peHust) u UHBIX GOpM Bpera Uit GU3UIECKOTO U IICUXUIECKOTO 3/J0POBBS;

NPUHSTHE PELICHUH B )KU3HEHHOH CUTyallul Ha OCHOBE IIEPEHOCA MOIY4YEHHBIX B X0J1€ 00y4eHHs 3HAHUH
B aKTYaJIbHYIO CHUTYallUIO, BOCTIONHSATH NeQUIUT HHPOPMALIUH;

TOTOBHOCTH OTOMPATh U UCIIOJIB30BAaTh HYKHYIO HH(OPMALIUIO B COOTBETCTBUH C KOHTEKCTOM KXH3HEHHON
CUTYaIUH.

METANPEJIMETHBIE PE3YJIBTATBI

Osnadenue ynueepcanbHvIMu Y4eOHbIMU NOZHACAMENbHOIMU OCUCMEUAMU:

BBISIBJISIT IPUYMHBI M CJIEICTBUS IMPOCTHIX XUMHYECKUX SBJICHUIA;

OCYILECTBIISITh CPABHEHHE, KJIACCU(UKALIMIO XMMUYECKUX BEIIECTB I10 33JJaHHBIM OCHOBAHHSIM U KpUTe-
PHAM JUIS YKAa3aHHBIX JIOTHYECKUX ONEpaLHid;

CTPOUTH JIOTHUECKOE CY)KJEHHE MOCciIe MpeABapUTENILHOTO aHaIN3a, BKIIIOYAIOIIee YCTaHOBJIEHHE TIPH-
YUHHO-CJIEZICTBEHHBIX CBA3EH;

BBISIBIIATH JIePUIATHI WHQOPMAIUH, JTAaHHBIX, HEOOXOIUMBIX JUIsl  pelIeHHs IO-
CTaBJICHHOM 3a/1a4y;



mpeoOpa3oBeIBaTh MHGOPMALIMIO M3 OJHOTO BU/A B IPYroi (TaObIuIy B TEKCT U

np.); CO3/1aBaTh, MPUMEHSTH U PEOOPA30BHIBATH 3HAKK M CHMBOJIBI, MOAEIIH U CXEMBbI

JUTSL PEIIeHUs Y9eOHBIX W MO3HABATEIBHBIX 33/1a4 C TIOMOIIIBIO TeIarora;

C TIOMOMIBIO NIeIarora MPOBOIUTh XMMUYECKUH OTIBIT, HECTIOXKHBIN AKCIIEPUMEHT, J1s1 YCTAaHOBJICHUSI OCOOCHHOCTEH
00bEeKTa U3yUCHUS], IPUIMHHO-CIICACTBEHHBIX CBS3EH U 3aBHCUMOCTEH 00BEKTOB MEXKIy COOOH;

C TMIOMOIIIBIO TIEJIarora Mk CaMOCTOSTEIHbHO POPMYITHPOBATE 00OOIICHNS ¥ BEIBOIBI IO Pe3yJIbTaTaM MPOBEICHHO-
ro HaOIIOIeHNS, OTIBITA;

MPOTHO3HPOBATH BO3MOXHOE PAa3BUTHE XUMHUYECKHX MPOIECCOB M UX TIOCIIE/ICTBUSI,

UCKaTh WM OTOUPATh HH(MOPMAIIUIO WU JTAHHBIC U3 KICTOYHHUKOB C YYETOM IPEUIOKEHHOM yueOHOM 3a1a4u U 3a-
JAHHBIX KPUTECPHUEB.

Ogradenue yHuBEPCANbHBIMU YHEOHBIMU KOMMYHUKAMUBHBIMU 0CTCH GUAMU:

OpraHU30BHIBATh y4eOHOE B3aMMO/ICHCTBUE B TPy (ONpenesATh 00LIie e, pacupeaAeysiTh POJd, JOroBapu-
BaThCs JAPYT C APYTOM H T. 11.).

C MOMOIIIBIO TIEIArora Mk CaMOCTOSTEIHHO COCTABNIATh YCTHBIC U MUChMEHHBIC TEKCTBI C HCTIOJIh30BAHHUEM HILTIO-
CTPaTHBHBIX MaTEpUATIOB /ISl BBICTYIUICHHS TIEpel ayUTOPHCH;

OPraHU30BBIBATh y4eOHOE COTPYIHHUYCCTBO U COBMECTHYIO ICATEIILHOCTh C YUUTEIIEM M CBEPCTHUKAMU; paboTaTh
WHIMBUAYaJIbHO U B TPYIIIE: HAXOIUTH O0IIee PEelICHNE U pa3pelaTh KOHQIUKTEH Ha OCHOBE COTTIACOBAHMS TTO3U-
Ui U y4eTa HHTEpPEeCcOB; POPMYyIHPOBATh, APTyMEHTHPOBAThH U OTCTaWBaTh CBOE MHEHHUE;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOMIHIA POIYKT, MPUHUMATH U Pa3ZesITh OTBETCTBEHHOCTD U MPOSBIISTH
TOTOBHOCTB K MPEIOCTABICHHUIO OTYETa TIepe]l TPYIIOi.

Osradenue yHUBEPCANbHBIMU YHEOHBIMU PE2YTAMUBHBIMU OCTICIGUAMIUL:

0o0HapyXHBaTh U (GOPMYIUPOBATH YUCOHYIO TPOOIIEMY, ONPEACIATH 1EJIb YICOHOM NeATeILHOCTH;

BJIaJIETh OCHOBAMH CAMOKOHTPOJISI, CAMOOLICHKH, IPUHSTHS PEIICHUH U OCYIIECTBICHHS OCO3HAHHOTO BBIOOpa B
y49eOHOU U TI03HABATENBHON NI TENbHOCTH;

COOTHOCHTH CBOM JICHCTBHSI C INIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBISTh KOHTPOJIb CBOEH JIESITEIbHOCTH B
npoIecce JOCTIKEHHS Pe3ybTaTa, ONPEACATh CIIOCOObI JSHCTBUI B paMKaX MPEIIOKESHHBIX YCIOBUH U TpeOo-
BaHU, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBHHU C U3MEHSIOIIEHCS CUTYyalueil;

JlaBaTh aJIeKBaTHYIO OIIEHKY CUTYAIMH U MpeJyiaraTh IIaH ee H3MEHEHHUsT; IPEABUACTh TPYJHOCTH, KOTOPBIE MOTYT
BO3HHUKHYTb MIPU PEIICHUH yueOHOU

3a]a4u;

MOHUMATH TIPUYHHBI, 10 KOTOPBIM HE ObLT JIOCTUTHYT TPeOyeMbIi pe3ysIbTaT NesITeIbHOCTH, ONPEICIATh TTO3UTHB-
HBIC U3MCHEHUS U HANPABJICHUS, TPEOYIOIINe TaTbHEHIIeH paboThl;

OCO3HAHHO OTHOCHUTBCA K IPYTOMY YEJIOBEKY, €Tr0 MHEHHIO.



NPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeqMeTHBIX PE3yJIbTAaTOB I10 OCBOEHHUIO 00513aTEIbHOIO COAEPKaHUs, YCTAHOBJICHHOI'O JAHHOU IIpu-
MepHOI pabouell MporpaMMOid, BBIACISIOT: HAYYHbIC 3HAHHS, YMEHHS U CIIOCOOBI AEUCTBHH, crienuduieckue st
y4eOHOTo TIpeaMeTa

«XUMHSD», BUABI IESTETLHOCTH 1O TIOTYUYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETALUH, TPE0OPa30BaHUIO U IIPUMe-
HEHHIO B Pa3IMYHBIX YYCOHBIX U HOBBIX CUTYaLUAX:

- IPEJCTABJICHNE O 3aKOHOMEPHOCTSIX U I03HABAEMOCTH SBJICHUH NPUPO/IbI, IOHUMaHUE OObEKTUBHON 3HAYMMOCTHU
OCHOB XMMUYECKOH HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa 001Iel KyJIbTYphl U MPaKTH-
YECKOH JIeSITeIbHOCTU Y€JIOBEKA B YCIOBUSIX COBPEMEHHOI'O OOIIECTBA; IOHUMAaHUE MECTa XUMHUHU CPEU IPYTUX
€CTECTBEHHBIX HAYK;

- BJIaJIeHHE OCHOBAMH MOHITUITHOTO arnmnapara ¥ CHMBOJIMYECKOTO SI3bIKa XUMHH AJIS1 COCTaBIICHUST OPMYIT HEOp-
TaHIMYECKUX BEIECTB, yPABHEHUI XUMHUECKHAX PEAKIHH (C OMOPOH Ha alTOPUTM y4eOHBIX ASWCTBUN); BIIaJCHIES
ocHoBaMu xumudeckoit HomeHkIaTypsl (IUPAC u TpuBHanbHOIN) M yMEHHE HCIIOIB30BaTh €€ Il pelIeHus yueo-
HO-TI03HABATEJIbHBIX 33/1a4 C IOMOIIBIO YUUTEIIS; YMEHHE UCIIOJIb30BaTh MOJEIH Uil OObSACHEHUS! CTPOSHHS aTo-
MOB M MOJIEKYJI IO aJTOPUTMY C OITOPOH Ha OINPENIEIECHNUS;

- Ipe/ICTaBJICHNE O CUCTEME XMMHUECKUX 3HAHUN 1 YMEHHE C TIOMOIBIO YUUTENs IPUMEHATh CUCTEMY XUMUYe-
CKHX 3HaHWH I yCTAHOBIIEHUS B3aUMOCBA3EH MEX 1y U3yUEHHBIM MAaT€PHAIIOM U IIPU MOJIYYEHHH HOBBIX 3HAHNUH,
a TaKk)Ke B MPOIIECCE BHIMOIHEHUs YIeOHbBIX 3aaHnui U IpH paboTe ¢ CTOYHUKAMH XUMUYECKOH HH(popMaIuu, Ko-
TOpask BKIIIOYAET:

BaXHEMIINE XUMUYECKHE TIOHATHUS: XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJIA, BEIIECTBO, IIPOCTOE H CI0KHOE BEIIe-
CTBO, OJTHOPOJIHAS 1 HEOTHOPO/IHASl CMECh, OTHOCUTEbHBIE AaTOMHAs U MOJIEKYJIIpHAst MacChl, KOJTMYECTBO Belle-
CTBa, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00beM, OKCHI, KUCI0Ta, OCHOBAHHUE, COJIb (CPEeIHss), XUMUUYECKast peak-
UsI, PeaKLUH COSMHEHUSI, PEaKIIUK PAa3JIOKEHHUSI, pEaKIIMU 3aMEICHNUsI, peaKIIii 0OMeHa, TeTIOBOH 3P QeKT pe-
aKIIMH, 3K30- ¥ SHAOTEPMUYECKHE peaKIiK, pacTBOpP, MaccoBas A0JIsI XUMHUUECKOT0 3I€MEHTa B COeAMHEHUH, Mac-
COBasi IOJIS ¥ MPOLIEHTHAsI KOHIEHTPALUs BEIECTBA B paCTBOPE, SAPO aTOMA, HIIEKTPUYECKUN CIIOM aToMa, aTOM-
Hasi OpOHTaNb, paJINYC aTOMa, BAICHTHOCTh, CTETIEHb OKUCIICHHS, XHMHUUECKas CBS3b, AIEKTPOOTPHLIATEIILHOCTD,
MOJISIPHAS U HETIOJISIpHAs KOBAJICHTHAS CBA3b, HOHHAA CBS3b, METAJUIMUYECKAS CBSA3b, KPUCTANINYECKAs] pEIIETKA
(aTromHas1, HOHHAS, METAJUINYECKAs!, MOJIEKYJISIpHAs), HOH, KATHOH, aHHOH, 3JIEKTPOJIUT U HE 3JIEKTPOJIUT, 3JIEKTPO-
JUTHYECKasl TUCCOIMAINS, PEaKIIMd HOHHOTO 00MEHa, OKUCIIUTETIbHO-BOCCTAHOBUTENFHBIE PEAKIINN, OKUCITUTENb U
BOCCTaHOBHUTEJb, OKHCJIEHUE U BOCCTAHOBIICHHE, SJIEKTPOJIN3, XUMHUECKOE paBHOBECHE, 0OpaTHUMBbIE U HEOOpaTH-
MBI€ PEAKIINH, CKOPOCTh XMMHUYECKOW PEeaKINM, KaTaln3aTop, npeaenasHo gonycrtumas konnentpanus (I11K), kop-
pO3Hs METAJIIIOB, CIUIABHI;

OCHOBOIIOJIAraloIINe 3aKOHBI XMMHU: 3aKOH COXpaHeHHs Macchl, [lepnonndecknii 3akoH JI. 1. MenneneeBa, 3akoH
MOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJIpO; MPECTABIECHHE O MEPUOTUIECKOM 3aBUCIMOCTH CBOHCTB XUMHUECKUX
3JIEMEHTOB (paanyc aToMa, SJIEKTPOOTPULATEIbHOCT ), MPOCTHIX U CJIOXHBIX BELIECTB OT IMOJIOKEHHS SJIEMEHTOB B
Ilepuoanueckoil cucteme (B MaJIbIX EPHUOIAaX U TJIABHBIX MOATPYIIIAX) U SIEKTPOHHOTO CTPOEHUS aToMa; yMEHHE
OOBSICHATH CBA3b MOJIOKEHU dneMeHTa B [leproandeckoil cucreMe ¢ YMCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS
aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsill siApa, 00Ilee YHCII0 3JIEKTPOHOB), pacipeaelieHUEM 3JIEKTPOHOB
10 PHEPTEeTHYECKUM YPOBHSIM aTOMOB IMEPBBIX TPEX IMEPHOJIOB, KATHS U KaJbIIHS;, KIaCCUPHUIINPOBATh XUMUYECKHE
3JIEMEHTHI € ONOPOH Ha omNpeAeseHns] PU3NUECKOT0 CMbICIa HU(PPOBBIX JaHHBIX HEPHOANYECKON TaOIHIIbI;

YMEHHE KJIACCU(PUIIMPOBATH XMMUYCCKUE FJIEMEHTBI, HECOPraHUYEeCKHE BEIIECTBA M XUMHUUECKHUE PEAKIIUU C OIIOPOM
Ha CXEMBI; OTIPEICIIATh BAJICHTHOCT U CTETICHh OKUCIICHUS XUMUIECKUX 3JIEMEHTOB, BHJT XUMHUYECKOU CBSI3U U THII
KPUCTAJUTMYECKOW CTPYKTYPHI B COSTMHEHHUSAX, 3aps]] HOHA, XapaKTep CPe/Ibl B BOJHBIX pacTBOpPaX BellecTB (KUC-
JIOT, OCHOBAHHMI), OKACIIUTENh U BOCCTAHOBUTEH 110 AJITOPUTMY YUEOHBIX JIEHCTBHIA;

YMEHHE XapaKTepHU30BaTh C OTIOPOM Ha cXeMy (PH3UIEeCKue M XUMHUIECKHE CBOMCTBA MTPOCTHIX BEMIECTB (KUCIOPOI,
030H, BOJIOPOJI, TpaduT, aMas, KpeMHHiA, a30T, hocdop, cepa, XJIop, HATPUH, KAJIUH, MAaTHUH, KaTbIHiA, aTFOMH-
HUH, KeJIe30) U CIIOKHBIX BEIIECTB, B TOM YHCJIE UX BOAHBIX PACTBOPOB (BOJIa, aMMHUAK, XJIOPOBOAOPO/I, CEPOBOJIO-
poal, okcuasl ¥ TuApokcuabl MeTaios I - IIA rpynm, amomununs, menu (II), muaka, xenesa (I u I11), okcnasr yr-
nepona (Il m IV), kpemuus (IV), azota u pocdopa (IIl u V), cepsr (IV u VI), ceparcras, cepHas, a30TACTasI, a30T-
Hasi, pochopHas, yroiapHas, KpeMHHEBAas KHCIOTa M UX COJIM); OMUCHIBATEH C OMOPOY Ha IJIaH U KITFOYCBBIE CIIOBA;
YMEHHE TTPOrHO3MPOBATh U XapaKTePU30BaTh CBOICTBA BEUIECTB B 3aBHCUMOCTH OT UX COCTaBa U CTPOCHUS MOCHe
MIpeIBaPUTEIHHOTO aHATKN3a TI0]] PyKOBOJCTBOM Ie/1arora, IpuMeHEHHUE BEIIECTB B 3aBICUMOCTH OT WX CBOWCTB,
BO3MOXHOCTb MPOTEKAHUS XUMUUECKUX MPEBPAIICHUN B PA3UYHBIX YCIOBUSIX, BIUSHUE BEIIECTB U XUMUUECKUX



MIPOLIECCOB HA OPraHU3M Y€JIOBEKA U OKPYKAIOIIYIO IPUPOIHYIO CPENY;

YMEHHE COCTaBIIATH 10 00pasily, CXeMe, aAITOPUTMY YIeOHBIX IEHCTBUI MOJIEKYIISIPHBIE U MOHHBIC yPaBHEHHUS pe-
aKUuii (B TOM 4HCiIe peakldii HOHHOTO OOMEHA M OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIHUi), HILTIOCTPHPYIO-
MIMX XMMAYECKHE CBOMCTBA H3YUEHHBIX KJIACCOB / TPYIII HEOPTaHMUECKUX BEILECTB, a TAK)KE TOATBEPKAAIOIINX
TEHETHYECKYIO B3aMMOCBS3b MEXITYy HIUMU;

YMEHHE BBIUUCISITh OTHOCUTEIHHYIO MOJIEKYIIIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJTI0 XUMHIECKOTO

3JIEMEHTA B COSJIMHCHUH, MACCOBYIO JIOJIIO BEIIECTB

TEOPUHU XUMHUH: aTOMHO-MOJIEKYJISIPHAS TEOPHS, TEOPHS SIEKTPOIUTHIECKON TUCCOLMAINH, & B paCTBOPE, KOJIHIYe-
CTBO BEIIECTBA U €r0 Maccy, 00BEM ra3oB ¢ ONOpoii Ha 00mIue POPMYIIbl; YMEHUE POBOJUTH PACUEThI IO ypaBHE-
HUSIM XUMUYECKHUX PEaKIUH ¥ HaXOJUTh KOJIMYECTBO BEIIECTBA, 00BEM U MacCy PEarcHTOB WM MPOIYKTOB peak-
IIUH C OTIOPOH Ha oOpaserl, anropuT™ yueOHbIX TeHCTBUI;

TaKKe TPEACTABICHNS O HAyYHBIX METOaX MO3HAHUS, B TOM YHUCIIC

BJIaJICHWE OCHOBHBIMH METOJIaMH HAYYHOTO ITO3HAHUS (HaOIIF0IeHIEe, U3MEpPEHHE, SKCTIEPUMEHT, MOECIIHPOBAHHE )
TP N3YYCHUU BEIECTB M XUMHUUCECKUX SIBIICHUH C OTIOPOH HA arOPUTM YUCOHBIX EHCTBUI;, YMEHHE CHOPMYJIIU-
pOBaTh MPOOJIEMY U TIPEUIOKHUTD IIYTH €€ PEIICHUS ¢ MOMOIIIBIO MeIarora; 3HaHue OCHOB 0€30MacHOM padoTHI ¢
XUMHYECKAMH BEIIECTBAMU, XUMHUECKOH MOCyA0i 1 T1abopaTopHBIM 000pyIOBaHUEM;

HaJINYKUC MMPAKTUUCCKUX HABBIKOB INIAHUPOBAHUA U OCYIECTBJICHUA CICAYIOINX XUMUUYCCKUX SKCIICPUMCEHTOB IO
PYKOBOJICTBOM YUHTENsI ¢ 00CYKIeHHEM TUTaHa PaOOThI MM COCTABIICHHUEM TaOIHUITHI:

N3Yy4YCHUC U OITMCAHUC (I)I/I?,I/I‘-IGCKI/IX CBOMCTB BCIICCTB,

O3HAaKOMIJICHUEC C (1)I/I3I/I‘-ICCKI/IMI/I 1 XUMHYCCKUMHU SABJICHUSAMU,

OTIBITHI, WILTFOCTPUPYIOIINE MPU3HAKH MTPOTEKAHUS XUMUIECKHIX PEeaKInii; H3ydeHHe CIIOCO00B pa3/IeleH sl CMe-
cei;

MOJTydeHHe KUCIOPO/Ia M M3YYEeHHE €T0 CBOMCTB; TOIYYSHHE BOIOPO/Ia U H3YUCHHE €TI0 CBOWCTB;

MOJTy4eHHNe YTICKUCIIOTO ra3a U H3yUeHHEe ero CBOWCTB; TIOMyUYeHHe aMMHUaKa 1 U3y9eHHE eT0 CBONCTB;
NPUTOTOBJIEHUE PACTBOPOB C OTPE/ICICHHONW MacCOBO JJ0JIel paCTBOPEHHOTO BEILIECTBA;

UCCIIeJIOBaHNE U OIHCaHue CBOWCTB HEOPTaHUYECKUX BEIIECTB Pa3IUYHBIX Kiac-
COB;

MIPUMEHEHUE HHIUKATOPOB (JIaKMyca, METHIIOpaHka U GeHOIPTaTIeHHA) JJIs OTIPEISIICHNS XapaKkTepa Cpeibl B
pacTBOpax KMCIOT U IIeNI0uei;

HN3Yy4YCHUC B3aPIMOIIeI71CTBPIfI KHCJIOT C METaJlllaMu, OKCHJaMu METaJIJIOB, PAaCTBOPHUMBIMHA
Y HEpACTBOPUMBIMU OCHOBAHUSMU, COJISIMH;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUIA,

BBITECHEHHUE OJIHOT'O METaJlIa JAPYTrUM M3 PACTBOpa COJIH;

UCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCUIOB ATFOMUHHUS U IIHHKA,

pereHue SKCTIEPUMEHTAIBHBIX  3a7a4  TI0 TeMe «OCHOBHBIE  KJIACChI HEOPTAHUYIECKUX COCIH-
HEHHI»;
pereHue SKCIEPUMEHTAIBHBIX  3a7a4  TI0 TeMe  «DIEKTPOIIUTUIECKAS TUCCOIIHAIIHSI;

PEHICHUEC SKCIICPUMECHTAIbHBIX 3a1a4 110 TEME «Baxxnenmue HeEMETAIJIBI U UX COCOUHCHUSD),

pelleHre YKCIepUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeHIne MeTajulbl U UX COCTUHEHUS;

XUMHYECKHE IKCTIEPUMEHTHI, HJUTIOCTPUPYIOIINE TIPU3HAKH MTPOTEKAHUS peakilnii HOHHOTO 0OMeHa;
Ka4eCTBEHHbIE PEAKLMH Ha MPUCYTCTBYIOLINE B BOJHBIX PACTBOPAX MOHBI: XJIOPHUI-, OPOMUA-, HOIUA-, CyIbdat-,
¢docdat-, kapOoHAT-, CHIIMKAT-aHMOHBI, THIPOKCHI-MOHBI, KATHOHBI aMMOHHS, MarHus, KaJIbIUs, alFOMUHHS, JKe-
ne3a (2+) u xene3a (3+), menu (2+), HMHKA;

YMEHHE MPECTaBIATh PE3yNbTaThl SKCIIEPUMEHTa B ()OpMe BBIBOJIOB, JOKA3aTENbCTB, Tpa(puKOB 1 TaOIHILl 1 BHISAB-
JIATH OMITUPHUYCCKHUE 3aKOHOMEPHOCTH,

-BJIaJICHUE MIpaBUIaMu 0€30MacHOro OOpalleHusI C BEIeCTBAMHU, HCIIOJIb3yEMBbIMHU B TOBCEAHEBHON JKM3HH, a TAKKeE
NpaBUIIaMU MTOBEJICHHS B LIETSIX cOepekeHUs 310pOBbs U OKPY>Kalollel IPUPOTHOM cpelibl; TOHUMaHUe Bpena
(OHaCHOCTI/I) BO3)IeI71CTBPI51 Ha XMBbBIC OPraHU3MbI OIIPCACIICHHBIX BEIECTB, a TaAKKE croco0oB YMCHBUICHUSA U
NpEOTBPAIICHHs UX BPEIHOTO BO3AEHCTBUS; MOHUMaHNE 3HAYCHHUS )KUPOB, OCIIKOB, YIIIEBOJIOB JJIsl OpraHu3Ma
YeJI0BeKa;

-BJIaJICHNE OCHOBAaMH XUMHYECKON IPaMOTHOCTH, BKJIIOYAIOIIEH yMEHHE MPABIIILHO UCIIOJIb30BATh N3yUIECHHbIC
BEIIECTBA U MaTepualibl (B TOM YHCIIe, MUHEPAIbHBIC YA0OPEHNUs, METAJUTbI U CIUIaBbl, TPOAYKTHI IepepaboTKu



INPUPOAHBIX HCTOYHHUKOB YTICBOAOPOIOB (YIJIs, IPUPOJHOTO ra3a, HeTH) B OBITY, CENbCKOM XO3HCTBE, Ha TIPO-
U3BOJICTBE; YMEHHUE [IPUBOAUTH [IPUMEPHI IIPABUIIBHOTO UCIIOJIb30BaHUS U3YUEHHBIX BELIECTB U MaTepPHUaoB;
-yMEHHE YCTaHABINBATh CBA3H MEXKIY pealibHO HaOM0JaeMbIMA XUMHUECKIUMH SIBIICHHUSIMU M ITPOLIECCaMH, TIPOHC-
XOSIIUMH B Makpo- U MUKPOMHPE, OOBSICHATH IPUIMHBI MHOI000pa3us BELIECTB; YMEHHE HHTEIPUPOBATH XUMHU-
YecKHe 3HaHUS CO 3HAHUSIMH APYTHX YUeOHBIX PEAMETOB C MOMOIIBIO Iearora;

-TpecTaBieHne o cepax npodheccHOHaTbHON ACSITEIbHOCTH, CBI3aHHBIX C XMMHUEH U COBPEMEHHBIMU TEXHOJIOTH-
SIMH, OCHOBAaHHBIMHU HAa JOCTI)KEHUSIX XUMHUUECKON HAYyKH; HAJIMYIHE OIbITa pabOThI C pa3IMIHBIMU HCTOUHUKAMU
MHQOPMaIUH N0 XUMUH (HayYHO-TIOMYJISIpHAas JIUTEPaTypa, CIOBApH, CIIPABOYHUKH, HHTEPHET-PECYPCHI) C OIOPO
Ha aJrOPUTM: YMEHHE OObEKTUBHO OLICHMBATh MH(OPMALIUIO O BEIIECTBAX, UX MPEBPAILIECHUIX U IPAKTUIECKOM
IPUMEHEHUH.

TpeGoBaHus K NpeIMeTHbIM pe3y/JbTaTaM OCBOCHMs Y4eOHOI0 IpeaMeTa

«XuMus», pacnpeejieHHbIe 10 rogaM 00y4eHust

Pesynpratel o rogam GopMyIUpyrOTCS 10 MPUHLUITY 100aBIEHUS HOBBIX PE3YJIBTATOB OT IO K TOMY, yXKe
Ha3BaHHbIC B NPEABITYIINX roax MO3UIHUH, KaK PaBHUJIO, JOCIOBHO HE ITOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJib-
TaThl OUYEPETHOTO rofia 10 YMOTYAaHUIO BKIIIOYAIOT Pe3ybTaThl MPEIbIIYIUX JIET).

8 KJIACC
PacCKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX IMOHATUN: aTOM, MOJIEKYJIa, XHMHUUECKHU 3JIEMEHT, POCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, CMECH (OTHOPOIHASI K HEOJAHOPOIHAS ), BAICHTHOCTh, OTHOCUTENIbHAS aTOMHAsI U MOJIEKYJISIP-
Has Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI MAacca, MacCoBas JOJIS XUMUYECKOr0 3JIEMEHTA B COCUHEHUM,
MOJISIPHBIN 00BEM, OKCHJI, KICIIOTa, OCHOBaHHE, COJb, aﬂexmpoompuuameﬂbﬂocmbz, CTEIICHb OKHUCIICHUS, XMMUYC-
CKas peakivsl, Kiaccu(uKaims peakifii: peakiiuy COSIMHEHIS, PEaKIMK Pa3IOKCHHUs, PEaKIIUU 3aMEIICHUS, Pe-
aKnuy oOMeHa, PK30- U YHIOTEPMUIECKHE PEAKINN; Men1080U d¢hdhexm peakyuu, SIPO aTOMA, SIEKTPOHHBIN CIIOH
aToMa, aTOMHasi opOuTallb, paJNyC aToMa, XUMHUECKas CBsI3b, MOJISPHAS U HETIOJIIPHAst KOBAJICHTHAS CBA3b, HOH-
Hasl CBS3b, HOH,
KaTHOH, aHUOH, PACTBOP, MacCOBas JIOJIsl BEIIECTBA (TPOIIEHTHAsI KOHIIEHTPAIHs) B PaCTBOPE;
WUTIOCTPUPOBATH B3aUMOCBS3h OCHOBHBIX XUMHUYECKUX MOHATUHN (CM. I1. 1) ¥ IPUMEHSTH 3TH MOHSATHS IIPHU OIUCA-
HUU BEUIECTB U UX MPEBPALLCHUN;
UCIIOJIb30BaTh XUMHUECKYIO CHMBOJIMKY JJIsI COCTaBJICHUs (hOPMYJI BEIIECTB, MOJICKYJIIPHBIX YPAaBHEHUN XUMHUYE-
CKUX peaKIni, 3JIEKTPOHHOT0 OanaHca;
OTIPEEISATH BAJIGHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIMHEHUX; CTETIeHh OKUCIIEHUS 3JIEMEHTOB B OWHAp-
HBIX COCTMHECHUSIX C OTIOPON Ha OTIPEJICIICHHSI, B TOM YHCIIE CTPYKTYPUPOBAHHBIC, IPUHAIIICKHOCTH BEIIECTB K
onpeAenEéHHOMY KIIACCY COeTUHEHH 1o (hOpMyIiaM; BU XUMHYECKOU CBsI3M (KOBAJICHTHAS M HOHHASI) B HEOPTraHH-
YECKHX COCIMHEHUSX;
UMETh MPEICTABICHNE O CUCTEME XUMUIECKUX 3HAHUH, YMETh C TIOMOIIBIO YUNUTENS IPUMEHSTh CHCTEMY XHUMHUYe-
CKHUX 3HAHMM, JUIsl YCTAHOBJICHUSI B3aUMOCBSI3H MEXK]Ty U3yUYEHHBIM MaTepUaJoM U MPHU HNOJYyUYEHUU HOBBIX 3HAHUU,
a TaKoke mpu paboTe ¢ UCTOUHUKAMU XUMUYeCcKor nHpopmaiu. OpUueHTUPOBATHCS B MMOHITUAX M OTIEPUPOBATH
MU Ha 0a30BOM ypPOBHE, IPUMEHSTH IPU BBHITOJHEHUH YIESOHBIX 3a/IaHUI M PEIICHUH PAacUeTHBIX 3a]1a4 C OITOpOit
Ha aJrOPUTM Y4eOHbBIX JeHCTBHI N3y4YeHHBIE 3aKOHBI U TEOPHH: 3aKOH COXpaHEeHHUsI Macchl, [leproanieckuii 3akoH
J.1. Menneneena, 3aKkoH NOCMOSIHCMBA COCMABA, 3aKOH ABOTaJIpo; aTOMHO-MOJICKyJIsspHas Teoprsi. COOTHOCUTH
0003HaYeHUs, KOTOpEIe nMetoTcs B Tabnuie «llepuoamueckas cucrema xumudeckux snemenToB J1. Y. Mennenee-
Ba) C YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB M 3apsij spa, oo1iee
YHUCIIO 3JIEKTPOHOB U PACIPE/ICIICHUE UX TI0 DIIEKTPOHHBIM CJIOSIM);
KIIACCU(UIIMPOBATh XMMUYECKUE 3JIEMEHTHI, HEOPraHMIECKUE BENIECTBA; XUMUIECKHE PeaKIuy (TI0 YUCIY U CO-
CTaBy yYaCTBYIOIIUX B PEAKIMH BEIICCTB, M0 TEIIOBOMY (D (DEKTy, 10 M3MECHEHUIO CTEIICHH OKUCIICHUS XUMHUYE-
CKHX 3JIEMEHTOB) C OTIOPOI Ha CXEMBI,
XapaKTePU30BaTh (OMUCHIBATH) OOIIHE XUMUICCKHE CBOMCTBA BEIIECTB PA3IMIHBIX KIAaCCOB, ITOATBEPIKIas OTHCA-
HUE IPUMEpPaMU MOJICKYJIAPHBIX YPABHEHU COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIUN C OMIOPOX HA CXEMBI;
MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT X COCTaBa U CTPOCHUS; BO3SMOKHOCTH IIPOTEKAHUS XUMU-
YECKHX MPEBPAIEHUN B PA3IMUHBIX YCIOBUAX TOCIIE TIPEIBAPUTEIHHOTO OOCYKIACHHS C IIEIarOTOM;



BBIUNCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BELLIECTB; MACCOBYIO JJOJIF0 XUMUYECKOTO dJIe-
MEHTa 110 POPMYJie COSTUHEHUS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOJIUTEH PACUETHI 110 YPABHEHHIO XH-
MUYECKON PeaKIUU C ONIOPOH Ha aJiTOPUTM;

IIPUMECHATH OCHOBHBIC OII€paIiun MBICIIUTEILHON JCATCIbHOCTH — aHaJIn3 U CUHTC3, CpaBHCHUC, O606H_Ie—
HUCE, cucreMarusanusd, KJ'IaCCI/I(bI/IKaHI/I}l, BBISABJICHUC IPUYNHHO-CJICACTBCHHBIX CBA3CH —
AJId U3y4YCHUA CBOMCTB B€IICCTB U XUMHUYCCKUX pCaKHI/Iﬁ; C€CTCCTBCHHO-HAYYHbIC MCTOJbIIIO3HAHUSA

- HaOMOIeHNe, W3MEPEeHHE, MOJCIUPOBAHNE, SKCIIEPUMEHT (PeanbHblll U MbIC/IeHHbII) TIOA PYKO-
BOJICTBOM I1€JIarora; CleJ0BaTh MPaBUIaM MOJIb30BaHM XUMHUECKOH MOCY/I01 U JAOOPaTOPHBIM 000pYI0BaHUEM,
a TaxoKe MpaBHUiIaM OOpAIIEeHus C BEIECTBAME B COOTBETCTBHH C

MHCTPYKIUSMH TI0 BBITTOJIHEHHUIO JIAOOPATOPHBIX XUMHUYECKHUX OMBITOB 110 MOJyYSHHIO U COOMPaHUIO ra3000pa3HbIX
BEIECTB (BOJOPO/IA U KHCIOPO/a), MPUTOTOBIEHUIO PACTBOPOB C ONPEAEIEHHOI MacCOBOM /10JIel pacTBOPEHHOTO
BEIICCTBA; IUIAHUPOBATH M IPOBOAUTH XUMHUYECKHE IKCTIEPUMEHTEHI 110 PACIIO3HABAHUIO PACTBOPOB LIECTIOYEH U
KHCJIOT C IIOMOIIBI0 HHANKATOPOB (JaKMyc, GeHONPTaTCHH, METHIOPAHXK U JIP.), TOATBEPKAAIONINX KaUYeCTBEH-
HBII COCTaB HEOPTAaHWYECKHX BEIIECTB (KaYECTBEHHBIC PEAKIIMU HA HOHBI) ITO]] PYKOBOJCTBOM II€Iarora.

9 KJIACC
PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX ITOHATUN: XUMUIECKUN 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, aHU-
OH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BaJICHTHOCTh, 3JIEKTPOOTPHUIIATENHHOCTD, CTENIEHb OKUCIIEHUS, XUMU-
yecKast peakLusi, XUMUIECKasi CBSI3b, MEenio6ol d¢hgexm peaxyuu, MOIb, MOJISIPHBINA 00BEM, PacTBOD; NEKTPOJINUTHI,
HE3JICKTPOJIUTHI, 3JIEKTPOIUTUUECKAS TUCCOLMALIS, PEAKLIUK HOHHOTO 00OMEHA, KaTaJln3aTop, XUMUUECKOe PAGHO-
gecue, obpamumvle U HeoOpamumble peaKyuy, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEaKIIuK, OKHCIHUTENb, BOCCTa-
HOBHUTEJb, OKUCJICHUE 1 BOCCTAaHOBJICHHUE, AJIOTPONUS, aM(OTEPHOCTh, XMMUYECKas CBsI3b (KOBaJICHTHAs!, NOHHAS,
METaJUINYECKast), KPUCTAIUINYECKasl PEIIETKA, KOPPO3Us MEMANN08, CHAABbL; CKOPOCb XUMUYECKOU peakyuuy, TIpe-
nenbpHo nomyctumas konteHTparus (I11K) semecTsa;
WIIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUYECKHUX MOHATHH (CM. 1. 1) M IPUMEHSTD 3TU MOHSITHUS IIPH ONHCA-
HUH BEIICCTB U MX MPEBPAIICHHIA;
MCIIOJIb30BaTh 3HAKW M CUMBOJIBI 1151 QUKCALMH Pe3yIbTaTOB HAOMIOACHUH, cOocTaBIeHUs HOpMYJ BELIECTB U
YpaBHEHUH XUMHYECKHX PEAKIINH, 3aIMCH JJAHHBIX YCIOBUH 3a/1a4. Mcrmonb30BaTh 0003HAUEHMSI, UIMEIOLINECS B
[epromudeckoii cuctemMe U TabIHIle PACTBOPUMOCTH KHCIIOT, OCHOBAHUH U COJIEH B BOJIE JIJIsl BBITIOJIHEHHMS 33/1a-
HUH. ONIPENeNsaTh BAJIEHTHOCTD U CTETNIEHb OKHUCJICHHUS] XMMHUYECKUX SJIEMEHTOB B
COEIMHEHMSIX Pa3IMYHOTO COCTaBa; MPUHA/IEKHOCTh BEIIECTB K ONpeIeIEHHOMY KIacCy COSTUHEHHU C ONOpOon
Ha ONpEEIICHUs, B TOM YHUCIIE CTPYKTYPHUPOBAHHbIE; BUABI XUMUUIECKOM CBS3M (KOBAJICHTHAs, IOHHAS, METaJUIN4e-
CKasl) B HEOPraHWYEeCKHUX COCAMHEHMSIX; 3apsi/l MOHA 110 XMMUYeCKOo# (hopMmyrie; XxapakTep cpe/ibl B BOJHBIX pPacTBO-
pax KUCIIOT U LIEJIOYeH, mun Kpucmaniuyeckou peulémru KOHKpemHOo20 6eujecmea;
packpsiBath cMblch [lepuonuueckoro 3akona J{.1. Menaeneesa u 1eMOHCTPHPOBATH €0 IOHUMAaHHE: ORUCHIEAND
u xapakmepuzogams Tabnu4aHyIo hopmy [leproamaeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3NuyaTh MOHATHS
«rnaBHas noAarpymnmna (A-rpymmna)» u «mnodouynas noarpynmna (b-rpynmna)», maisie 1 00JbIINE IEPUOIBI; COOMHO-
cumb 0003HAYEHMSI, KOTOPbIE UIMEIOTCS B IEPUOIUUECKON TaOIUIIe, C YUCIOBBIMU XapaKTEpPUCTUKAMH CTPOCHUS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsi Aapa, 00IIee YHCIIO0 AIEKTPOHOB U PacTpeie]IeHHe UX 10 3JIeK-
TPOHHBIM CJIOSIM); 00BACHAMb O0IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKHX 3JIEMEHTOB H UX CO-
eIMHEHHH B MpeJIesiaX MAIBIX [IEPHUOJIOB U TIIABHBIX MOJTPYII ¢ YYETOM CTPOCHHUS HX aTOMOB;
KJIacCU(UIMPOBATh XUMHUYECKHE DJIEMEHTB; HEOPraHMYeCKHMe BELIeCTBA;
XUMUYECKHE peakimy (110 YMCIy M COCTaBy YYacTBYIOUIMX B PEAKLIMHU BELIECTB, 10 TeIioBoMy 3¢ddekry, o ume-
HEHHIO CTETICHEH OKHUCIICHUS] XUMHIECKHUX JIEMEHTOB) C OTIOPO Ha CXEMBI,
XapaKTepr30BaTh (OMUCHIBATH) OOIIME U CIEHU(PHUECKIE XUMUUECKHE CBOMCTBA BELIECTB Pa3IMYHbIX KIIacCOB,
HOJTBEpIKasi ONUCaHUEe IIPUMEPAMHU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XMMHUIECKHUX pPeak-
LU C ONIOPOH HA CXEMBI,



COCTABIISITh YPABHEHHUS SJIEKTPOJIUTUICCKOM AUCCOLMALINN KUCIIOT, LIEJI0YeH U COJIeH; MOJHbIC U COKpaEHHBIE
YpaBHEHUS peaki1ii HOHHOI0 0OMEHa; YpaBHEHHUS pPeaKIUii, IOATBEPKIAIOIINX CYIIIECTBOBAHUE [€HETHUECKON
CBSI3M MEX/Iy BEIIECTBAMH Pa3IMYHBIX KIJIAaCCOB;

PacKphIBaTh CYLIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEaKIMH OCPEACTBOM COCTABIICHHS JJIEKTPOHHOTO
OanaHca 3TUX PeaKIHii;

MPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBHCUMOCTH OT UX CTPOSHHUSI; BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX TIpe-
BpALIEHUH MOCIIE MIPEABAPUTEIBHOTO 00CYXKAEHHS C IIEarorom;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MacCOBYIO IOJI0 XUMHUECKOTO 3J1e-
MEHTa 110 (GOpMyJIe COETUHEHUS; MACCOBYIO JIOJIO BELIECTBA B PACTBOPE; IPOBOJUTE PACUETHI 10 YPABHEHHIO XU-
MHMUYECKOH peaKkiy C ONOPOM Ha aJITOPUTM;

CIIeZIOBATh MPaBUIIaM TOJIb30BaHUSI XUMHUECKON TOCYA0H 1 1ab0paTOPHBIM 000pYJIOBaHHEM, a TAKKE TIpaBHIIaM
oOpalIeHus ¢ BEIECTBAMHU B COOTBETCTBUH C MHCTPYKLUSAMH I10 BBIIIOJHEHHIO J1Ta00PAaTOPHBIX XUMHUECKUX OIIbI-
TOB IO MOJTYYECHHUIO U COOMPaHMIO Ta3000pa3HBIX BELIECTB (AMMHAKa U YTIIEKHUCIIOTO ras3a);

NPOBOAMTH PEAKLMH, ITIOATBEPKAAIOIINE KaUeCTBEHHBII COCTAB Pa3IMYHbIX BEILECTB: PACIIO3HABATH ONBITHBIM ITy-
TEM XJIOopHUa- OpOMUII-, HOTUI-, KapOOHaT-, hocdaT-, CHITUKAT-, CyIb(aT-, THAPOKCUI-NOHBI, KATHOHBI aMMOHUS U
HMOHBI U3YUCHHBIX METAJIJIOB, IPUCYTCTBYIOIIKUEC B BOAHBIX PACTBOPAX HCOPraHMYCCKUX BCUICCTB,

NPUMEHSATH OCHOBHBIE ONIEPAIly MBICIIUTEIBHOMN JESITENbHOCTH — aHAIN3 U CUHTE3, CpaBHEHHE, 0000111eHue, CH-
CTCMAaTHU3allMi0, BBIAABJICHUEC NPUYNHHO-CICACTBCHHBIX CBSI3EH — AT U3y4YCHUA CBOMCTB BCIIECCTB U XUMHNYCCKUX
pCaKHHﬁ; €CTCCTBCHHO-HAYYHbIC METOJAbI ITIO3HAHUA — Ha6J]IOI[eHI/IC, HU3MCPCHUE, MOACITIUPOBAHUC, DKCIICPUMCHT
(peanbHBIN ¥ MBICTICHHBIN ).

OKCHCPUMECHTAIBHBIX U TCOPETUYCCKUX MECTOAAX UCCIICAOBAHUA BECUICCTB U U3YUCHNUA XUMNYECKUX peaKuHﬁ;

® [pe/CTaBlIEHUE O MEPUOJUUECKOI 3aBUCIMOCTH CBOMCTB XMMHUECKHX 3JIEMEHTOB (paJnyc aToMa, dJeK-
TPOOTPULIATENBFHOCT), IPOCTHIX U CIOKHBIX BEIIECTB OT MOJIOKEHU 31eMeHTOB B [leproauueckoil cu-
cTeMe (B MaJIBIX MIEPUOIaX U TIIABHBIX TOATPYIIAX) M AIEKTPOHHOTO CTPOCHUS aToMa; YMEHUE OOBACHATh
CBsI3b IIOJIOKEHUS 37ieMeHTa B [leproauueckoil cucteMe ¢ YMCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUS
aTOMOB XHMHYECKUX DJIEMEHTOB (COCTaB U 3apsijl sijipa, 00Iee YMCIIOo IIEKTPOHOB AIEKTPOHOB), pacipe-
JIEJICHUEM DJIEKTPOHOB 10 SHEPreTUUECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJOB, KAIKs U KaJIbLIUS;
KJIacCU(UIMPOBATh XMMUYECKUE 3JIEMEHTHI C OMOPO Ha orpeesieHus (PU3NIECKOTO CMBICa UPPOBBIX
JTAHHBIX TTEPHOAMYECKON TaOIUIIBL;

® yMeHHUE KIacCUPUIUPOBATh XUMUUECKUE 3JIEMEHTBI, HCOPIraHUYECKUE BEIISCTBA U XUMUYECKUE PEaKIHUK
C OTIOPOM Ha CXEMBI; OIIPEICIATh BAICHTHOCTh U CTETICHh OKHCIICHUS XUMUIECKUX DIIEMEHTOB, BH]T XU-
MUYECKON CBSI3U U THIT KPUCTAJUIMIECKON CTPYKTYPHI B COSAMHEHUSX, 3apsi/l NOHA, XapaKTep CPelbl B
BOJIHBIX PacTBOPAaX BEIIECTB (KUCIOT, OCHOBAHHUM ), OKUCIIUTENb U BOCCTAHOBHUTEJIb 10 aJITOPUTMY yueO-
HBIX JCHCTBUH;

® yMEeHHUe XapaKTepU30BaTh C ONMOPOiIl Ha cxeMy (PH3MUECKre M XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
(kucnopon, 030H, BOJIOPOI, rpaduT, alMas, KpeMHHIA, a30T, ¢pocdop, cepa, XIop, HaTpuH, KM, MarHUi,
KaJIBIU, ATFOMUHHMIA, )KEJIe30) ¥ CJIOKHBIX BEIIECTB, B TOM YHCIIE MX BOJIHBIX paCTBOPOB (BO/a, aMMHAK,
XJIOPOBOIOPOJ, CEPOBOIOPO, OKCHUIIBI M THAPOKCHUIBI MeTauioB I - IIA rpymm, amtomununs, meau (11),
nuHKa, sxkenesa (11 u III), okcuapt yrnepoaa (II u IV), kpemuus (IV), asorta u dpocdopa (11l u V), cepsr (IV
u VI), cepaucras, cepHas, a30THCTasl, a30THas, (hochopHast, yroabHas, KPeMHHEBAs KACIOTa U UX COJIH);
OTHMCHIBATH C OTIOPOH Ha IJIaH ¥ KJIFOYEBBIE CJI0BA; YMEHHE MTPOTHO3UPOBATH U XapaKTepHU30BaTh CBOMCTBA
BEIIECTB B 3aBHCUMOCTH OT UX COCTaBa U CTPOCHUS TOCIIE MPEBAPUTEIHLHOI0 aHAITN3a TI0]] PyKOBO/I-
CTBOM I1€/larora, MPUMEHEHNE BEIIECTB B 3aBUCHMOCTH OT MX CBOWCTB, BO3MOXHOCTh MPOTEKAHUS XHUMH-
YECKUX MPEBPAICHUN B Pa3IUYHBIX YCIOBHAX, BIUSHUE BEIIECTB M XUMHUYECKUX MPOIECCOB HA OPTaHU3M
YeJI0BeKa U OKPYKAIOIIYI0 IPUPOIHYIO Cpey;

° YMEHHE COCTaBIISTh 110 00pasily, CXeMe, AITOPUTMY YUeOHBIX IeHCTBUI MOJIEKYIISIPHBIC U MOHHBIC
ypaBHEHUS peakiuii (B TOM YUCIIC PeaKInii HOHHOTO OOMEHA M OKHCIUTEIHHO-BOCCTAHOBHTEIBHBIX Pe-
aKIUii), HIUTIOCTPUPYIONMNX XUMHUYECKIE CBOWCTBA NU3YYCHHBIX KJIACCOB / TPYIII HEOPTaHUIECKUX Be-
HIECTB, a TAKXKE MOATBEPKIAIOLIUX TEHETUYECKYIO B3aUMOCBS3b MEXKIY HUMU;

YMEHHE BBIUUCIISTh OTHOCUTEIHHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJI0 XUMHUYECKOTO
3JEMEHTA B COCTUHEHUHU, MACCOBYIO JIOJIIO BEIIECTBA



TEMATUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuyecTBO Yyacos DJIeKTPOHHbBIE
HaumeHnoBanue Buapbl gesite1bHOCTH 00y4a-
Ne (mudposbie) .
Pa3aeioB M TEM KOHTpOJ][,HbIe HpaKanec]ﬂ/]e HOIIUXCA C YYeTOM paﬁollen
n/n Bceero o0pa3zoBaTeJbHbBI
NMPOrpamMMbl padGoThI padoThI NMPOrpamMMbl BOCIUTAHUS
e pecypchl
Paznea 1. [lepBonayanbHble XUMHYECKHE TIOHATHS
- IOHUMATh 3HAYEHUS XUMUYeE-
CKOU HAayKU B KU3HU COBPEMECH-
HOI'o O0IIEeCTBa,
- HaXOJIUThb IlOCTOBCpHy}O HUH-
(hopmaruro o mepeaoBHIX TOCTH-
JKEHUSIX U OTKPBITUSAX MUPOBOU U
OTE€UECTBCHHON XUMMUHU;
- BBIIIOJIHATH XUMHUYECKUM dKC-
HepI/IMeHT, cO31aBaTh yqe6HHe
MIPOEKTHI;
Xumus — BakHas 00- - HaXOJUTh CBEJCHUS O BEIIECTBE
bubmoteka [IOK .
JIaCTb €CTECCTBO3HAHUA U U XUMHUYCCKOU pCaKIInunu, COOTBECT-
1.1 5 2 https://m.edsoo.ru/7 P ’

HpaKTH‘IeCKOﬁ ACATCIIb-
HOCTH YCJIOBCKa

141837c

CTBYIOIIME COBPEMEHHOMY YpPOB-
HIO Pa3BUTHS HAyKH M COCTaBIIfA-
IOIIME OCHOBY JJISi TOHMMAaHHS
CYLIHOCTH HAayYHOW KapTHHbBI MU-
pa, MpeaCcTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPH-
POJIBI, B3aMMOCBS3SIX HYEJOBEKa C
OPUPOAHONU CpeAol, O PO XU-
MHUM B IIO3HAaHUM 3THUX 3aKOHO-
MEPHOCTEN;

-TIPOSIBJISITH TIO3HABATEIbHBIE MO-
TUBBI, HAIIPaBJICHHBIE HA MOJTyYe-



https://m.edsoo.ru/7f41837c
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HUE HOBBIX 3HAHUN M0 XUMUU,
HEOOXOIUMBIE IJIsl OOBSCHEHUS
Ha0JII0/TAEMBIX ITPOIIECCOB U SIB-
JICHWI, TI03HABATEIBHOMN, HH(OP-
MALIMOHHOM U YUTATEIbCKOU
KYJBTYPBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITEIBHON PabOTHI C
y49eOHBIMU TEKCTAMH, CIIPABOY-
HOM JIUTEPATYpPOH, JOCTYITHBIMU
TEXHUYECKUMH CPEICTBAMU HH-
(hopMaImOHHBIX TEXHOJIOTHIA;

- IPOSIBJIATH MHTEPEC K MpaKTHie-
CKOMY W3y4YeHHIO mpodeccuii u
TpyJa pasjiuyHOro pojia, yBaKe-
HUE K TPYIAy U pe3yibTaraM Tpy-
JIOBOW NESATENFHOCTH, B TOM YHC-
Jle Ha OCHOBE NMPUMEHEHUs Ipeji-
METHBIX 3HAHUH 10 XUMHH, OCO-
3HAHHBIM BBIOOP WHIUBUIyalIb-
HOM TPaeKTOPUM MPOJIOIKEHUS
o0pa3oBaHHs ¢ y4ETOM JHYHOCT-
HBIX UHTEPECOB M CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX WHTEpE-
COB M TOTPEOHOCTEH, YCIENIHOMH
poeCcCHOHATBFHON e TEIBHO-
CTH W pPa3BUTUS HEOOXOIUMBIX
YMEHH, TOTOBHOCTH aJalTHPO-
BaTbcd B  NpodeccHoHaIbHOR
cpene;

-co0roaTh MpaBmiIa 0€30MMacHo-
ro MOBEICHMs NMpH padoTe ¢ Be-
IIECTBAMH, a TaK)K€ B CUTYaIHsX,




YTPOKAIOIIMX 370POBBIO U KU3HU
JIIOJICH;

- NOPUMEHATH 3HAHUS, MOJydae-
Mbl€ MpPHU W3Y4YEHUH XHUMHUH, IS
peuieHust 3anay, CBSA3aHHBIX C
OKpY’Karollled NpUPOJHOH cpe-
JIOW, U1 TOBBILIEHHUS YPOBHS
SKOJIOTUYECKON KYJIBTYpBI, OCO-
3HaHUS TJIO0AJBLHOIO XapakTepa
HKOJIOTUYECKUX TPOOIeM U TmyTei
UX PELICHUS MOCPEACTBOM METO-
JIOB  XHMHH, 3KOJOIHYECKOTo
MBIIICHUSI, YMEHUS PYKOBOJI-
CTBOBAaTbCd WM B I[IO3HABaTelb-
HOM, KOMMYHUKAaTUBHON U COLU-
aJIbHOM MpaKTHUKE.

1.2

Xumus — BakHas 00-
JIACTh €CTECTBO3HAHUSA U
MPAKTHYECKON JeATEIb-
HOCTH YEI0BEKA

bubmuorexa LIOK
https://m.edsoo.ru/
7f41837c

- TIOHUMATh 3HAYCHUS XUMHYC-
CKOU HayKU B KU3HU COBPEMEH-
HOI'o OOIIEeCTBa,

- HaxOJUTbh JOCTOBEPHYIO MH-
(hopMmaruio o mepesoBhIX JOCTH-
JKEHUSX U OTKPBITUSIX MUPOBOU U
OTE€UECTBEHHON XUMUHU;

- BBITNIOJIHATH XUMHUYECKUH IKC-
MIEPUMEHT, CO3/IaBaTh yUCOHBIC
MIPOEKTHL;

-popMHpOBaTH  MHPOBO33pEHYE-
CKHE TPEACTABICHHUS O BEIICCTBE
U XMUMUYECKON peaklu, COOTBET-
CTBYIOIITUE COBPEMEHHOMY YPOB-
HIO Pa3BUTHUS HAYKH M COCTaBIIsI-
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IOIE OCHOBY JUISI TOHHMMaHUS
CYITHOCTH HAYYHON KapTUHBI MH-
pa, TIpe/CTaBIeHUsI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTUS TPHU-
POJIBI, B3aUMOCBSI3SIX HYEJIOBEKa C
MPUPOJHON Cpeloi, O pou XH-
MUU B MO3HaHUM 3TUX 3aKOHO-
MEPHOCTEH;

-IIPOSIBJIATH TTO3HABATENIbHBIE MO-
TUBBI, HAIIPABJIICHHBIC HA TIOJTyYe-
HUE HOBBIX 3HAHWU 10 XUMHH,
HEOOXOIUMBIE JUISI OOBICHEHUS
HaOJIFOJTAEMBIX TIPOIECCOB W SIB-
JICHWH, TMO3HaBaTeNbHOH, MHPOP-
MallMOHHOM M  YHUTATEJIbCKOU
KYJbTYpPBI, B TOM YHCJIC HaBBHIKOB
CaMOCTOSITETIbHOM ~ paboThl ¢
y49eOHBIMH TEKCTaMH, CIPaBOY-
HOW JHUTEpaTypoH, JOCTYMHBIMHU
TEXHUYECKUMHU CPEJICTBAMHU HH-
(hopMaImOHHBIX TEXHOJIOTHIA;

- IPOSIBJISITh MHTEPEC K MPaKTHYe-
CKOMY W3y4eHHIO mpodeccuii u
TpyJa pasiudHOTO poJia, yBaKe-
HUE K TPYIQy W pe3yibTaraM Tpy-
JIOBOH NEATENBHOCTH, B TOM 4YHC-
Jle Ha OCHOBE NMPUMEHEHUs Ipeji-
METHBIX 3HAHUH 10 XUMHH, OCO-
3HAHHBIM BBIOOD WHIUBUIyallb-
HOW TpPaeKTOPUU TIPOIOIKEHUS
o0Opa3zoBaHMs C Y4ETOM JIMYHOCT-
HBIX UHTEPECOB M CITIOCOOHOCTH K




XMMHUH, OOIIECTBEHHBIX HHTEpE-
COB M MOTpPeOHOCTEH, YCHEIIHON
poeCcCHOHATBEHON  AeSATCIIBHO-
CTH W pa3BUTHA HEOOXOAUMBIX
YMEHHUH, T'OTOBHOCTH aJalTHPO-
BaTbcsl B MPOQeCCHOHATBHON
cpene;

-co0MIoaTh TpaBmiIa 0€30IMacHO-
ro MOBEJIeHHs MpH paboTe ¢ Be-
[IECTBAMH, & TaK)XE B CUTYyaLX,
YIPOXKAIOLINX 30POBBIO M JKU3HU
JIIOJICH;

- NPUMEHATh 3HAHUS, MOJydae-
MBIC TIPU W3YyYCHHH XUMHH, JUIS
pelieHust 3ajad, CBA3aHHBIX C
OKpY’Karollled NpUPOJHOH cpe-
JIOW, JUIS TIOBBIIICHHS YPOBHS
9KOJIOTHUECKON KYJIBTYPBI, OCO-
3HAaHUS TJI00AJILHOTO XapakTepa
9KOJIOTHUECKUX MPOOJIeM U ImyTei
UX PELICHHs] MOCPEICTBOM METO-
JIOB  XHMHH,  OKOJOTHYECKOTO
MBILICHHUSI, YMEHHUSI PYKOBOJI-
CTBOBaTbCI MM B I[I03HaBaTellb-
HOH, KOMMYHUKAaTUBHOH U COLU-
aIIbHOM NMPaKTHKE.

1.3

BemectBa 1 xXumndeckue
peakuuu

10

bu6nmoreka IJOK
https://m.edsoo.ru/
7f41837c

= IIOHUMAThb 3HAYCHUA XUMHUYC-
CKOI>'I HayKI/I B JKU3HHU COBpeMeH-
HOI'0 O0IIeCTBA,

- BJIaJETh JOCTOBEPHOIH HHDOP-
Maruei o mepeoBbIX JTOCTHKE-
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HUSX U OTKPBITHAX MUPOBOH U
OTEYECTBEHHOI XUMUH;

- BBITNOJHATh XUMUYECKUHN DKC-
MIEPUMEHT, CO3/1aBaTh yueOHbIC
MIPOEKTHI,

-opMupoBaTh  MHPOBO33pEHUE-
CKH€ TPEJCTABICHHUS O BEILECTBE
1 XUMHUYECKON peakuH, COOTBET-
CTBYIOIIIME COBPEMEHHOMY YpOB-
HIO pPa3BUTHS HAYKH M COCTABIIA-
IOIME OCHOBY JJsI IOHHMaHUS
CYIITHOCTH HaY4YHON KapTUHBI MH-
pa, mpencTaBieHUs 00 OCHOBHBIX
3aKOHOMEpHOCTSX Pa3BUTHUS TPHU-
pOJibl, B3aHMOCBS35X dYeloBeKa ¢
NPUPOJHON Cpeloil, 0 poiau Xu-
MUU B TO3HAaHMM 3TUX 3aKOHO-
MEPHOCTEN;

-IIPOSIBJIATH TTO3HABATENIbHBIE MO-
TUBBI, HAIIpaBJIEHHbIE Ha TOJIy4Ye-
HUE HOBBIX 3HAaHUN MO XHWMUH,
HEOOXOAUMBIE JUISI OOBICHEHUS
HaOJII0/1aeMbIX TPOLECCOB M SIB-
JICHW, TI03HABaTEIbHOH, MH(MOP-
MAamyMoOHHOM ¥ YWUTATEIbCKOU
KYJIBTYpBl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITETLHOW ~ paboThl ¢
yu4eOHBIMH TEKCTaMH, CIIPaBOY-
HOW JHUTepaTypoH, JIOCTYHMHBIMHU
TEXHUYECKUMH CPEJICTBAMHU HH-
(hopMaLOHHBIX TEXHOJIOTHIA;

- TIPOSIBJIAITh MHTEPEC K MpaKTHIe-




CKOMY H3Y4eHHUIO mpodeccuil u
TpyZla pa3iuYHOTO POJa, YyBaKe-
HUE K TPYIy W pe3yjbTaTtam Tpy-
JIOBOH JEATEIBHOCTH, B TOM YHC-
Jie Ha OCHOBE MPUMEHEHUS Tpeji-
METHBIX 3HAaHWH MO0 XUMHH, OCO-
3HAQHHBIA BBHIOOP WHIMBUIYaJb-
HOW TPACKTOPUU MPOIOIDKCHUS
o0pa3zoBaHMs C Y4ETOM JIMYHOCT-
HBIX MHTEPECOB U CIIOCOOHOCTH K
XUMHUH, OOIIECTBCHHBIX HWHTEpE-
COB W TMOTpeOHOCTEH, YCHEITHON
MpopECCUOHANBHOW  JIESITEIbHO-
CTU U Ppa3BUTHUA H€O6XOI[I/IM])IX
yMCHHﬁ, TOTOBHOCTH aaanTHUpO-
BaThc B TpodeccrHoHambHON
cpere;

-co0ro1aTh TIpaBHia 0e30macHo-
ro TOBeJeHHs Tpu paboTe C Be-
mecTBaMu, a TakKXK€ B CUTyalluAdX,
YIPOXKAIOIIUX 3I0POBBIO M JKU3HU
JIIOJICH;

- TPUMEHSATH 3HAHUS, MOJy4ae-
MBIC TPH W3YYCHHH XUMHH, JUIS
peui€eHusas 3aaa4, CBA3AHHBIX C
OKpY>Kalollled TpUPOJHON cpe-
JIOM, I8 TIOBBIIIEHUS YPOBHSA
9KOJIOTHUECKON KYJIBTYPBI, OCO-
3HAHMS TJI00AIBHOTO XapakTepa
9KOJIOTHYECKUX TIPOOTIEM U TyTei
UX PELIeHUs] MOCPEICTBOM METO-
0B XUMMHH, 3KOJIOTHUYECKOT O




MBIIUICHUA, YMCEHUS PYKOBOI-
CTBOBAaThCA HM B IIO3HABATCJIIb-
HOM, KOMMYHUKATUBHOW M COIIH-
AJIbHOM NPAKTHUKE.

Hroro no pazneny

20

Pa3znen 2. Baxkneiimue npeacTaBuTeId HEOPTaHNYECKUX BellleCTB

2.1

Bosayx. Kucnopon. Ilo-
HATHE 00 OKCHAaX

bubmuorexa LIOK
https://m.edsoo.ru/
7f41837¢c

- IOHUMATh 3HAYCHUS XUMUYE-
CKOU HAayKU B KU3HU COBPEMECH-
HOT'0 00IIeCTBa,

- BIAJIETh JOCTOBEPHOHN MHPOP-
MalMel 0 NepeIoBbIX JOCTHKE-
HUSIX U OTKPBITUSIX MUPOBOU U
OTEUECTBECHHOU XUMUMU;

- BBITIOJTHITH XUMUYECKHUH IKC-
MIEPUMEHT, CO3/1aBaTh y4eOHbIE
MIPOCKTHI;

-opMupoBaTh  MHUpPOBO33pEHUE-
CKHE TPEACTABICHUS O BELIECTBE
1 XMMUYECKOW PEeakiuu, COOTBET-
CTBYIOLIUE COBPEMEHHOMY YPOB-
HIO Pa3BUTHS HAYKH M COCTaBIIsI-
IOIAe OCHOBY JUISI TIOHHUMAHUS
CYIIHOCTU HAayYHOU KapTUHBI MU-
pa, MpeaCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IpHU-
pOAbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJIHON Cpeliod, O POJIh XHU-
MUM B IIO3HAHUU STUX 3aKOHO-
MEPHOCTEN;

-IPOSIBIISATH [O3HABATENBHBIE MO-
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TUBBI, HAIIPABJICHHBIC HA IOJIyYe-
HUC HOBBIX 3HAHUN MO XWMHUH,
HEOOXOaUMBbIE IS OOBSICHEHUS
HAOJI0JJTaeMBIX TPOIECCOB M SIB-
JIEHUH, TO3HaBaTEIbHOU, WHGDOP-
MAalMOHHOM M 4YHMTaTEIbCKON
KYJIBTYpbI, B TOM YHUCJIC HAaBBIKOB
CaMOCTOSTENFHON  paboOTBI  C
y4eOHBIMH TEKCTaMH, CIPaBOY-
HOM JHUTEpaTypoi, NOCTYNHBIMU
TEXHUYECKUMH CPEJICTBAMHU HH-
(hopMaIMOHHBIX TEXHOJIOTHIA;

- TIPOSIBJISITh MHTEPEC K MpaKTHIe-
CKOMY H3Y4YeHHUIO mnpodeccuii u
TpyZa pa3iu4HOTO POJa, yBaKe-
HUE K TPyIy U pe3yjbTaraM Tpy-
JIOBOW JIESATEJIbHOCTH, B TOM YHC-
Jie Ha OCHOBE NMPUMEHEHUs Ipeji-
METHBIX 3HAHUH 10 XUMHH, OCO-
3HAHHBIA BBIOOP WHIUBUIyaJIb-
HOW TpPaeKTOPUU TIPOIOIDKEHUS
o0pa3oBaHMs C y4ETOM JIMYHOCT-
HBIX UHTEPECOB U CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX WHTEpE-
COB M TOTPEOHOCTEH, YCIENIHOM
po(heCCUOHANIBHON  JesITeIhbHO-
CTH W Pa3BUTUS HEOOXOIUMBIX
YMEHHIA, TOTOBHOCTH aJ[alITHPO-
BaThCs B NPO(ECCHOHAIBHOMN
cpene;

-co0JIro/1aTh TIpaBHia 0e30MacHo-
ro TOBEACHUS MPU padoTe C Be-




IIECTBAMU, a TAKXKE B CUTYaIUsX,
YIPOXKAIOMINX 3I0POBBIO U KU3HU
b1 {001 (7

- NOpPUMEHSATH 3HAHUS, MOJydae-
MbI€ TPU WU3YYECHUU XUMHH, IS
peuieHust 3ajnay, CBSA3aHHBIX C
OKpYy’Karolllel MpUpPOAHON cpe-
JIOM, I TOBBIIICHUS] YPOBHS
9KOJIOTUYECKOW KYJIbTYpPhI, OCO-
3HaHHA TJIO00AIFHOTO XapakTepa
HKOJIOTUYECKUX TPOOIeM U TyTei
WX PEIICHUS TOCPEACTBOM METO-
OB  XUMHH, OIKOJOTHYECKOIO
MBIIIICHUS, YMEHHUS PYKOBOII-
CTBOBAaThCSA WM B IIO3HABATEIb-
HOH, KOMMYHUKAaTUBHON U COLU-
AJIbHOM IPaKTHKE.

2.2

Bonopoa.Ilonstue o
KHCJIOTaX U COJISAX

bubmuorexa LIOK
https://m.edsoo.ru/
7f41837c

- IOHUMAaTh 3HAYCHUS XHUMHUYC-
CKOU HayKU B KU3HU COBPEMEH-
HOIr'0 OOIIECTBa,

- BIAJIETh JOCTOBEPHOH MHPOP-
MalMel o Nepe1oBbIX JOCTHKE-
HUSX ¥ OTKPBITUSIX MUPOBOU U
OTCUCCTBCHHON XUMMHU;

- BBIIOJIHATE XUMHUYECKUM DKC-
MIEPUMEHT, CO3/[aBaTh y4eOHbIE
MIPOCKTHI;

-popMHpOBaTH  MHPOBO33pEHYE-
CKHE TPEACTABICHUS O BEIIECTBE
Y XMMUYECKOW pPeakiiuu, COOTBET-
CTBYIOLLIME COBPEMEHHOMY YpPOB-
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HIO Pa3BUTHs HAyKH M COCTaBIIfA-
IOI[E OCHOBY JUISI TMOHHMMaHUS
CYLIHOCTH HAayYHOH KapTHUHbBI MU-
pa, npeacTaBieHUs] 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IIPU-
POZbI, B3aUMOCBS35X 4YEIOBEKa C
IPUPOJAHOU CPEAOH, O pONM XU-
MUH B IIO3HAHWU 3TUX 3aKOHO-
MEPHOCTEH;

-TIPOSIBJISITH MO3HABATENIbHBIE MO-
THUBBI, HAIIPaBJICHHbIC HA MOIy4Ye-
HUE HOBBIX 3HAaHUI MO XHUMHUH,
HEOOXOoOUMBIE [UIA OOBSICHECHUS
HaOJI0/JTaeMbIX TPOLECCOB U SIB-
JICHWH, MO3HaBaTeNbHOH, MHPOP-
MalMOHHOM M YHMTaTEIbCKON
KYJbTYpbI, B TOM YHCJI€ HaBBIKOB
CaMOCTOSITEJIBHOM ~ paboTBl ¢
y4eOHBIMH TEKCTaMH, CIPaBOY-
HOW JHUTEpaTypoH, JOCTYMHBIMHU
TEXHUYECKUMH CPEACTBAMU HH-
(hopMaIMOHHBIX TEXHOIOTHIA;

- TIPOSIBIIAITH MHTEPEC K MPaKTHYe-
CKOMY H3Y4YeHHIO mnpodeccuil u
TpyZa pasindHOTO pojia, yBaKe-
HUE K TPYJLy M pe3yibTaraMm Tpy-
JIOBOW NESATENbHOCTH, B TOM YHC-
JIe Ha OCHOBE NPUMEHEHUs Ipejl-
METHBIX 3HAaHUHI MO XUMHH, OCO-
3HAHHBIM BBIOOP WHIUBUIYalb-
HOM TpPaeKTOPUU TIPOJOJIKEHUS
o0pa3oBaHHs C y4ETOM JHYHOCT-




HBIX UHTEPECOB U CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX WHTEpPE-
COB W TOTPEOHOCTEH, YCIENTHOM
po(h)eCCUOHANBHON  JCSITEIBHO-
CTH W pPa3BUTHSI HEOOXOIUMBIX
YMEHHIA, TOTOBHOCTH aJalTHPO-
BaThbCs B NPO(ECCHOHAIBHOMN
cperne;

-co0JIr0IaTh TIpaBHjIa 0€30MacHO-
ro TIOBeJeHHS Tpu padoTe C Be-
IIECTBaMU, a TaK)Ke B CHUTYAIIHSX,
YTPOXKAIOIIMX 370POBBIO0 U KU3HU
JIFOJIEH;

- HNPUMCHATHL 3HAHUWA, MOJIydac-
MBIC IIpU U3YYCHUH XUMUHU, IJIA
pelreHust 3ajad, CBSA3aHHBIX C
OKpy’Kalolllel MpUpoaHON cpe-
JIOW, JUIA TIOBBIIICHUS YPOBHS
9KOJIOTUYECKOU KYJIBTYpPhl, OCO-
3HAaHUS TJI00AJILHOTO XapakTepa
AKOJIOTMYECKUX TIPOOIIeM U TyTei
UX PEIICHUs MOCPEIACTBOM METO-
JIOB  XHMHH, 3KOJOTHYIECKOTO
MBIIUICHHUS, YMEHHUS PYKOBOJI-
CTBOBAaThCA HM B IIO3HABATCIIb-
HOH, KOMMYHUKATUBHON U COLU-
AJIbHOM MPaKTHKE.

2.3

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COETMHCHHUI

11

bu6nmoreka IJOK
https://m.edsoo.ru/
7f41837c

= IIOHUMAThb 3HAYCHUA XUMHUYC-
CKOU HayKH B )KU3HH COBPEMEH-
HOI'0 OOIIECTBa,

- BIAJIETh JJOCTOBEPHON MHPOP-
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Maluen o0 MepeoBbIX TOCTHKE-
HUSIX U OTKPBITUSX MHUPOBOH U
OTECUYCCTBECHHOM XMW,

- BBIIOJIHATL XUMUYECKHUI DKC-
MIEPUMEHT, CO3/IaBaTh yIeOHbIC
TIPOCKTHI,

-popMHUpOBaTH  MHUPOBO33pPEHYE-
CKHE TPEACTABICHHUS O BEIIECTBE
U XUMUYECKOW PEeaklMu, COOTBET-
CTBYIOIIIE COBPEMEHHOMY YpOB-
HIO Pa3BUTHS HAYKH M COCTaBIIS-
IOIEe OCHOBY JUISI TTOHHUMAaHUS
CYITHOCTH HAYYHON KapTUHBI MH-
pa, mpeacTaBieHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS TPHU-
POJIBI, B3aUMOCBSI3SIX HYEJIOBEKa C
MIPUPOJIHON Cpelior, O POJIh XH-
MHH B TO3HAHMM STHUX 3aKOHO-
MEPHOCTEN;

-TIPOSIBIISATH TTO3HABATEIBHBIE MO-
TUBBI, HAIIPABJIICHHBIC HA ITOJTyYe-
HHE HOBBIX 3HAHMA I10 XUMUH,
HEeoOXoauMBIE IUIT OOBICHEHUS
HAOII0JJTaeMbIX TIPOIECCOB M SIB-
JICHWH, TO3HaBaTeNbLHON, MHPOP-
MAaIlMOHHOM M  YHMTaTeJIbCKOM
KYJBTYPBI, B TOM YHCJIC HABBIKOB
CaMOCTOSITETbHOW ~ paboThl €
y4eOHBIMH TEKCTaMH, CIPaBOY-
HOM JIUTEpaTypou, MOCTYITHBIMHU
TEXHUUYECKUMU CPEICTBAMH HH-
(hopMaIMOHHBIX TEXHOJIOTHIA;




- TIPOSIBIIAITH MHTEPEC K MpaKTH4e-
CKOMY H3Y4YeHHUIO mpodeccuii u
TpyJa pasiudHOTO pojia, yBaKe-
HHUE K TPYAy U pe3yibTaTaMm Tpy-
JIOBOW NEATENFHOCTH, B TOM YHC-
Jie Ha OCHOBE NMPUMEHEHUs Tpej-
METHBIX 3HAaHUH MO XMMHH, OCO-
3HAHHBIA BBIOOP WHIUBUIYallb-
HOM TPAeKTOPUM MPOJIOIKEHUS
o0pa3oBaHHs C y4ETOM JHYHOCT-
HBIX WHTEPECOB M CIIOCOOHOCTH K
XHUMHU, O6IHCCTBCHHLIX HUHTEpPC-
COB WM TOTPEOHOCTEH, YCIENIHOMN
po(h)eCCUOHATIBHON  JICSITEIIbHO-
CTU U Ppa3BUTHUA H€O6XOI[I/IMI)IX
YMEHHIA, TOTOBHOCTH aJalTHPO-
BaThbcs B  TpodeccrHoHambHON
cpere;

-co0roiaTh mpaBuia 0e30macHo-
ro TOBeJeHHs Tpu paboTe C Be-
IIECTBaMU, a TaK)Ke B CHUTYAIHSX,
YTPOKAIOIMIMX 3710POBBIO U KU3ZHU
JIFOJIEH;

- TMPUMEHSTH 3HaHUS, IOJydae-
MBIC IIpU U3YYCHUH XUMUHU, A
pelleHuss 3ajady, CBA3aHHBIX C
OKpy’Karollle MpupogHoOu cpe-
JOW, JUId TIOBBILICHHS YPOBHS
9KOJIOTHUECKON KYJIBTYPBI, OCO-
3HaHUS TJI00ATBHOTO XapakTepa
9KOJIOTHUECKUX MPOOJIeM U MmyTei
WX pEIIeHHs MOCPEACTBOM METO-




JOB  XMMMH, DKOJOTHYECKOrO
MBILIUIEHUSI, YMEHUS PYKOBOJ-
CTBOBAaThCSI MM B II03HABATEIIh-
HOM, KOMMYHUKAaTUBHOW M COLH-
aJIbHOM MPaKTUKE.

2.4

Bopa. PactBopsl. Ilons-
THE 00 OCHOBAHUAX

bubmmoreka [HOK
https://m.edsoo.ru/
7f41837c

- IOHMMATh 3HAYEHUS XUMUYE-
CKOU HAayKU B KU3HU COBPEMCH-
HOI'0o O0IIECTBa,

- BJIAJICTh JOCTOBEPHOMN MH(OP-
MalMel 0 NepeIoBbIX JOCTHKE-
HUSIX U OTKPBITUSIX MUPOBOU U
OTE€UECTBCHHON XUMMUHU;

- BBINOJNHATh XUMUYECKHUH IKC-
MIEPUMEHT, CO371aBaTh YIeOHbBIE
MIPOCKTHI;

-popMHpOBaTH  MHPOBO33pPEHYE-
CKHE TPEACTABICHUS O BEIIECTBE
U XMMUYECKON peaklMH, COOTBET-
CTBYIOLIUE COBPEMEHHOMY YpPOB-
HIO Pa3BUTHS HAYKH M COCTaBIISI-
IOIME OCHOBY Ul MOHUMAaHUS
CYIIHOCTH HAyYHOW KapTHHBI MU-
pa, mpeacTaBieHUsT 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IpHU-
pOIBI, B3aUMOCBSI3SIX YEJIOBEKA C
MIPUPOJTHON Cpesloil, O poiau XH-
MHUU B TIO3HAHWUU OTUX 3aKOHO-
MEPHOCTEN;

-IIPOSIBIISITH MO3HABATENIBHBIE MO-
THBBI, HAIPaBJICHHBIC HA TOJTyde-
HUE HOBBIX 3HAHMM MO XUMUH,
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HEOOXOMUMbIE IS  OOBSICHEHUSI
HaOJII0IaeMbIX TMPOLECCOB M SIB-
JIEHUH, TO3HaBaTEIbHOU, WHGDOP-
MAallMOHHOM M YHUTATEJIbCKOU
KYJbTYpPbI, B TOM YHCIJIC€ HaBBHIKOB
CaMOCTOSTENFHOM  paboOTBI  C
yueOHBIMH TEKCTaMH, CIIPaBOY-
HOH JHUTEpaTypoil, NOCTYNHBIMU
TEXHUYECKUMH CpEJICTBAaMHU HH-
(hopMaImOHHBIX TEXHOJIOTHIA;

- TIPOSIBJISITh MHTEPEC K MpaKTHIe-
CKOMY H3Y4YCHHUIO mnpodeccuii u
TpyJa pasiudHOTO poJia, yBaKe-
HUE K TPYIAy U pe3yibTaraM Tpy-
JIOBOM NeSATeNbHOCTH, B TOM 4YHC-
Jie Ha OCHOBE NMPUMEHEHUs Tpeji-
METHBIX 3HAaHUHM MO XUMHH, OCO-
3HAHHBIM BBIOOP WHIUBUIyallb-
HOM TPaeKTOPUM MPOJIOIKEHUS
o0pa3oBaHMs C y4ETOM JIMYHOCT-
HBIX UHTEPECOB U CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HHTEpe-
COB M TOTPEOHOCTEH, YCIENIHOMH
po(heCCHOHANIBHON  JesITeIhHO-
CTH W pPa3BUTHS HEOOXOIUMBIX
YMEHHMHA, TOTOBHOCTH aJalTHPO-
BaTkC B  MPO(ecCHOHANBHOMN
cpene;

-coOJIro1aTh TIpaBHia 0e30mMacHo-
ro TOBEACHUS MPU padoTe C Be-
LIECTBAMU, a TAKXKE B CUTYaLUsX,
YTPOXKAIOMIMX 37I0POBBIO M KU3ZHU




JIIOJICH;

- TNPUMEHSTHh 3HaHUsA, TIoJydae-
Mble MIPU WU3Y4YECHUW XHWMHUU, IS
pemieHns 3ajad, CBA3aHHBIX C
OKpy’Kalollle MpUpogHON cpe-
JIOW, i1 TOBBILIEHUS YPOBHS
9KOJIOTMYECKOW KYJIBTYpBI, OCO-
3HaHUs TJ00aJBHOTO Xapakrepa
9KOJIOTHUECKUX MPOOJIEM U MmyTel
WX pElIeHHs MOCPEACTBOM METO-
JIOB  XHMHH, 3KOJOTHYECKOTO
MBIIIUIEHHUS, YMEHHUS PYKOBOJI-
CTBOBATbCA WM B IIO3HABaTEllb-
HOM, KOMMYHUKAaTUBHON U COLHU-
AJIbHOM IPaKTHKE.

HUroro no pazneny
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- IOHUMATh 3HAYCHUA XUMHUYC-
CKOM HayKH B KU3HH COBPEMEH-
HOIr'0 OOIIECTBa,

- BJIAJETh JOCTOBEpHON MHDOP-
Malyel O MepeoBbIX TOCTHKE-
HUSIX U OTKPBITUSIX MUPOBOU U
OTEYECTBEHHOU XHMUH;

- BBINOJHATD XUMHUYECKUH JKC-
IEPUMCHT, CO3/1aBaThb yqe6HHe
HPOCKTBI;

-popMHpOBaTH  MHPOBO33pEHYE-
CKHE IPEJCTABICHUS O BEIIECTBE
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U XUMUYECKON peakiiu, COOTBET-
CTBYIOLIUE COBPEMEHHOMY YpPOB-
HIO Pa3BUTHS HAYKH M COCTaBIIA-
IOIME OCHOBY JUISl TMOHUMAaHUS
CYIITHOCTH HAYYHON KapTUHBI MH-
pa, TIpe/CTaBIeHUsI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MpPHU-
POJIBI, B3aUMOCBSI3SIX HYEJIOBEKa C
MPUPOJIHON Cpellol, O POJIU XH-
MW B TIO3HAHUH D3TUX 3aKOHO-
MEpPHOCTEH;

-TIPOSIBIISATh TO3HABATEIBHBIE MO-
TUBBI, HAIIPABJIICHHBIC HA TIOJTyYe-
HUC HOBBIX 3HAHUN MO XHUMHUH,
HEOOXOIUMBIE JUISI OOBICHEHUS
HaOJIFOJTAEMBIX TIPOIECCOB M SIB-
JICHWH, TMO3HaBaTeNbHOH, MHPOP-
MAallMOHHOM W YHUTATEJIbCKOU
KYJIBTYpbI, B TOM YHUCJIC HABBIKOB
CaMOCTOSITETIbHOM ~ paboThl ¢
y49eOHBIMH TEKCTaMH, CIPaBOY-
HOM JUTEpaTypou, MOCTYIHBIMHU
TEXHUYECKUMHU CPEJICTBAMHU HH-
(hopMaImOHHBIX TEXHOJIOTHIA;

- IPOSIBJISITh MHTEPEC K MpaKkTHIe-
CKOMY W3y4YeHHIO mpodeccuii u
Tpyda Pa3IudHOTO POJa, YBaXKe-
HUE K TPYJy W pe3yibTaraM Tpy-
JIOBOM JESATENbHOCTH, B TOM YHC-
Jie Ha OCHOBE MPUMCHECHUS TPE-
METHBIX 3HAHUH 10 XUMHH, OCO-
3HAHHBIH BBIOOP WHIMBHUIyalb-




HOW TPaeKTOpUH MPOJOHKCHUS
oOpa3zoBaHus C Y4ETOM JIMYHOCT-
HBIX MHTEPECOB U CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX WHTEpPE-
COB WM TOTPEOHOCTEH, YCIENTHOM
poeCcCHOHATBEHON  JESATEIBHO-
CTH M pa3BUTHA HEOOXOAUMBIX
YMEHHIA, TOTOBHOCTH aJalTHPO-
BaTbcd B  TpodeccrHoHambHOR
cperne;

-co0mo1aTh TpaBmUia 0e30macHo-
ro MOBEJICHHs MpH paboTe ¢ Be-
IIECTBAMU, a TaK)Ke B CHUTYAIIHSX,
YIPOXKAIOIIMX 3I0POBBIO M JKU3HU
JIIOJICH;

- TMPUMEHSTH 3HaHUS, IOJydae-
MbIC TPH H3YYCHUU XUMHUH, IS
pelreHust 3ajad, CBSA3aHHBIX C
OKpy’Kalolllel MpUpoaHON cpe-
JIOW, JUIS TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOW KYIBTYPBI, OCO-
3HAaHUS TJI00AJILHOTO XapakTepa
AKOJIOTMYECKUX TIPOOIIeM U TyTei
WX pElIeHUs IMOCPEACTBOM METO-
JIOB  XHMHH,  OKOJOTHYECKOTO
MBIIUICHHUS, YMEHUS PYKOBOJI-
CTBOBaTbCS WM B I[103HABaTEllb-
HOH, KOMMYHUKAaTUBHON U COLU-
aIIbHOM NMPaKTHKE.

3.2

XUMHUYECKAs CBI3b.
OKHUCIUTEILHO-

bub6nmoreka IJOK
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- IIOHUMAaTh 3HAYCHUSA XUMHYC-
CKOH HAYKHU B JKU3HU COBPCMCH-
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BOCCTAaHOBUTEIBHEIE pe-
Ak

7f41837c

HOTO OOIIeCTBA,

- BIAJICTh JOCTOBEPHON MH(OP-
MaIren o MmepeoBBIX TOCTIKE-
HUSIX U OTKPBITUSX MHUPOBOH U
OTECUYCCTBEHHOM XUMUH;

- BBIIOJIHATH XUMUYCCKHUI dKC-
MIEPUMEHT, CO3/1aBaTh yUeOHbBIC
MIPOCKTHI;

-opMupoBaTh  MHUpPOBO33pEHUE-
CKHE€ TIPEJICTABIICHUS O BEIECTBE
Y XUMHYECKOH peaKIifu, COOTBET-
CTBYIOIIIUE COBPEMEHHOMY YPOB-
HIO Pa3BUTH HAyKH M COCTaBIIS-
IOIE OCHOBY JUISI TOHHUMAaHHS
CYIIHOCTH HaYYHOH KapTHHBI MH-
pa, TIpeJICTaBIeHUsI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TPHU-
POJIBI, B3aUMOCBSI3SIX HYeJOBEKa C
MPUPOJIHON CpeJiol, O POJIh XHU-
MHUU B TIO3HAHHUU STUX 3aKOHO-
MEPHOCTEH;

-TIIPOSIBJIATH [MO3HABATEIIbHBIE MO-
TUBBI, HAIIPABJIICHHBIC HA TIOJTyYe-
HHE HOBBIX 3HAHHH I10 XHMHUHU,
HEOOXOOUMBIE [UIT OOBICHEHUS
HAOII0JJTaeMbIX TPOIECCOB M SIB-
JICHWH, TO3HaBaTeNHLHON, MHPOP-
MAaIlMOHHOM M  YHMTaTeJIbCKOM
KYJIBTYpbI, B TOM YHUCJIC HAaBBIKOB
CaMOCTOSITENTLHOW ~ paboThl ¢
y4eOHBIMH TEKCTaMH, CIPaBOY-
HOM JIMTEepaTypoH, JIOCTYIHBIMHU
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TEXHUYCCKUMU CPEACTBAMHU WH-
(OpMaIMOHHBIX TEXHOJIOT Ui,

- TIPOSIBIISITh MHTEPEC K MpaKTUye-
CKOMY H3Y4eHHUIO mnpodeccuil u
TPpyZa pa3iuYHOTO POJia, YBaKe-
HUE K TPYIy W pe3yibTaTtam Tpy-
JIOBOW JEATEIBHOCTH, B TOM YHC-
Jie Ha OCHOBE MPUMEHEHUS Tpeji-
METHBIX 3HAHUH MO XMUMHH, OCO-
3HAHHBIA BBIOOP HMHIMBHYANTb-
HOW TPACKTOPUU MPOIOIDKCHUS
o0pa3zoBaHHs C Y4ETOM JIMYHOCT-
HBIX MHTEPECOB U CIIOCOOHOCTH K
XMMHH, OOIIECTBEHHBIX HHTEpE-
COB W TMOTpeOHOCTEH, YCHEITHON
MpoGECCHOHANBHOW  JIESITEIbHO-
CTH W pa3BUTUS HEOOXOIMMBIX
YMEHUH, TOTOBHOCTH aJalTHPO-
BaThbcd B TpodeccrHoHambHON
cpere;

-coOmo1aTh TIpaBHia 0e30macHo-
ro TMOBEJeHHs MpH paboTe ¢ Be-
[IECTBAMH, & TAKKE B CHTYaIUSIX,
YIPOKAIONIUX 3I0POBBIO M JKU3HU
JIFOJICH;

- TNPUMEHSATH 3HAHUS, MOJydae-
MBIE TIPH W3YYCHHH XUMHH, IS
peuieHusl 3ajav, CBS3aHHBIX C
OKpY>Karollled TIpUPOJHON cpe-
JIO¥, JUIS  TIOBBIIICHUS YPOBHS
9KOJIOTUYECKON KYIBTYpBI, 0CO-
3HaHUS TJI00ATBHOTO XapakTepa




9KOJIOTHUECKUX MPOOJIeM U MmyTei
UX pelIeHUs MOCPEACTBOM METO-
JIOB  XUMHH, OIKOJOTHYECKOIO
MBIIUICHUA, YMCHUS PYKOBOI-
CTBOBaTbCA KM B IIO3HABATEJIb-
HOM, KOMMYHUKATUBHOW M COIIH-
AJIbHOU NPAKTHUKE.
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[ToBTOpeHue u yriryOaeHue 3HaHUH
OCHOBHBIX pa3/IeNioB Kypca 8 Kiac-
ca

bubmunoreka IIOK
https://m.edsoo.ru/7f
412636

- MIOHUMATh 3HAYCHUS XHUMH-
YECKON HayKH B )KM3HU COBpE-
MEHHOTO 00IIeCTBa,

- BIIQJIETh JOCTOBEPHOW WH-
(hopMmarueit o mepeioBbIX J10-
CTH)KEHUSAX U OTKPBITUAX MH-
pOBOI U OTEYECTBEHHOM XU-
MUM;
- BBITIOJHATh XUMHYECKAN
9KCIIEPUMEHT, CO3/1aBaTh
y4eOHbIE TIPOCKTHL;
-pOopMHpOBaTh MHPOBO33pPEH-
YECKHE TMPEJICTaBIEHUsI O Be-
IIeCTBE W XWMHYECKOW peax-
IIUM, COOTBETCTBYIOIIHE CO-
BPEMEHHOMY YpPOBHIO Da3BH-
THS HAYKW W COCTaBJISIOIINE
OCHOBY I ITOHMMAaHHS CYIII-
HOCTHM Hay4HOW KapTHHBI MHU-
pa, TpencTaBiIeHUsT 00 OCHOB-
HbIX 3aKOHOMCEPHOCTSIX pa3sBU-
THS TPUPOJIBI, B3aUMOCBSI3SIX
YyeJoBeKa € MPUPOJIHOW cpe-
JIOi, O pOJIM XVMHH B TIO3HAa-
HUU 3TUX 3aKOHOMEPHOCTEM;
-[IPOABJIATH IIO3HaBaTCIIbHbBIC

MOTHBBI, HaIlpaBJCHHBIC Ha
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MOJy4YeHUE HOBBIX 3HAHUHU T10
XUMHH, HEOOXOIUMBIE  JUIs
OOBSICHEHHS ~ HaOIIO/IAEMBIX
NPOIIECCOB M SIBJICHUM, MMO3HA-
BaTeIbHON, MH(POPMAITHOHHOM
Y YUTATENbCKON KYIbTYpPBI, B
TOM YHCIJIC HAaBBIKOB CaMOCTO-
ATEIHHON pabOTHI ¢ yIeOHBIMU
TEKCTaMH, CIIPaBOYHON JIHTe-
patypoil, TOCTYyIIHbIMU TEXHU-
YECKHMHU CpEICTBAMHU HH(OP-
MAallMOHHBIX TCXHOHOFHﬁ;

- MPOSIBJIATHL UHTEPEC K MpaK-
TUYECKOMY H3YYEHHUIO [pO-
(deccuit m Tpyna pasIMUHOTO
poJa, YBaXEGHHE K Tpyay U
pe3yabTaTaM TpYyJIOBOM Jesi-
TEJILHOCTH, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHHUS TIPeJ-
METHBIX 3HAHUH 10 XUMHH,
OCO3HAHHBIA BBHIOOP WH/IMBH-
JyaJIbHOH TpPaeKTOpUU Ipo-
JIOJDKEHMST 00pa3oBaHus ¢ yué-
TOM JINYHOCTHBIX UHTEPECOB U
CITOCOOHOCTH K XHMHH, 00IIIe-
CTBEHHBIX HHTEPECOB M IIO-
TpeOHOCTEW, YCIENIHOW Mpo-
(hecCHOHAIBHOMN JESITEIBHOCTH
U Pa3BUTUSL  HEOOXOJUMBIX
yMeHPIfI, TOTOBHOCTHL aJaIllTH-
poBateCcsi B TpoecCHOHATb-
HOM cpeje;

-co0momaTe  mpaBmia  0e3-
OIaCHOTO TOBEACHUSI NpPU pPa-




0o0Te C BEIIECTBAMU, a TAKXKE B
CUTYaIUsIX, YTPOKAIOIIUX
37I0POBbIO U KHU3HU JIFOJIEH;

- MPUMEHATH 3HAHMS, MOJTyda-
€MbIC NPU H3YYCHUU XHMHH,
JUIsl pelieHusl 3ajad, CBs3aH-
HBIX C OKpYXaloleh Mpupo-
HOW Cpeaou, AJisl MOBBIIICHUS
YPOBHS DKOJIOTMUYECKON KYJb-
TYpBbI, OCO3HAHUSI TJI00ATBHOTO
Xapaxkrepa SKOJIOTHYECKUX
po0JieM M MyTeH WX PeLICHHUS
MOCPENCTBOM METO/I0B XUMUH,
9KOJIOTUYECKOTO  MBIIIICHUS,
YMEHHUSI ~ PYKOBOJICTBOBATHCS
UM B II03HABaTEJIbHOW, KOM-
MYHUKATUBHOM M COUMAJIbHOU
MIPaKTUKE.

1.2

OCHOBHBIE 3aKOHOMEPHOCTH
XUMHUYECKUX Peakinil

bubmuoreka LIOK
https://m.edsoo.ru/7f
412636

- IOHUMATh 3HAYEHUS XUMU-
YECKON HayKU B )KM3HU COBpE-
MEHHOT0 00IIIecTBa,

- BJAJETh JOCTOBEPHOU UH-
(hopMmariueit o mepeioBbIX J10-
CTUKEHUSIX U OTKPBITUIX MHU-
pPOBOI U OTE€UECTBEHHOW XH-
MUU;

- BBIMOJHITH XUMAYECKUM
9KCIIEPUMEHT, CO3/IaBaTh
y4eOHbIC TIPOCKTHI;
-popMHpPOBATE MHPOBO33PEH-
YECKHE IIPEJICTABICHUS O Be-
IIECTBE M XUMHUYECKOU peak-
IIUM, COOTBETCTBYIOIIHE CO-
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BPEMEHHOMY YPOBHIO pa3BH-
THS HAYKH W COCTaBJISFOIIUE
OCHOBY JIIsl TIOHMMaHUSI CYIII-
HOCTU HAay4HOW KapTHHBI MHU-
pa, TpencTaBiIeHUsT 00 OCHOB-
HBIX 3aKOHOMEPHOCTSIX Pa3BH-
THSL TIPUPOJIbI, B3aUMOCBSI3SX
YyeJIoBeKa C MPUPOJHOU cpe-
JIOM, O pOJIM XUMHH B ITO3HA-
HUU 3TUX 3aKOHOMEPHOCTEN;
-MPOSIBJISITE  [TO3HABATEIILHBIC
MOTHUBBI, HAalpaBJICHHbIC Ha
MOJTyYCHHUE HOBBIX 3HAHHU TO
XAMHH, HEOOXOAUMBIE IS
00BbACHEHNS Ha0JIF0JaEMBIX
MPOIIECCOB U SIBJICHUH, MO3HA-
BaTeJIbHOM, MH()OPMAIMOHHOM
U YUTATENLCKOW KYJIbTYphI, B
TOM YHCJIC HABBIKOB CaMOCTO-
ATEIILHOW PabOThI ¢ YUeOHBIMU
TEKCTaMH, CIIPABOYHOW JIHTE-
paTypou, JIOCTYIHBIMH TEXHHU-
YECKHMHU CPEICTBAaMH HH(OP-
MAaIMOHHBIX TEXHOJIOTHIA;

- MPOSIBJIATH WHTEPEC K IPaK-
TUYECKOMY U3yYEHHUIO IIPO-
(deccuit U Tpyma pasIMUHOTO
polia, yBaXECHHE K TPyAy H
pe3ylibraTtaMm TpYIOBOW Jies-
TEJIBHOCTH, B TOM 4YHCJC Ha
OCHOBE TMPHMEHEHUsS TIpe-
METHBIX 3HAaHUH TI0 XUMHH,
OCO3HAHHBIM BBIOOpP WH/UBU-
JlyalTbHOW TPAEKTOPUU  IIPO-




JIOJDKEHUST 00pa3oBaHUs ¢ yué-
TOM JIMYHOCTHBIX UHTEPECOB U
CIIOCOOHOCTH K XMMHH, 0OIIe-
CTBEHHBIX HWHTEPECOB U IIO-
TpeOHOCTEH, YCHENIHOW Ipo-
(heccoHATBHON NEATETLHOCTH
U pa3BUTUSL  HEOOXOIUMBIX
YMEHHIA, TOTOBHOCTH aJalTh-
poBateCcsi B TIpohecCHOHATb-
HOM cpeje;

-cobmoaTh  TmpaBmia  0e3-
OIACHOTO TIOBEJICHUS TIPH pa-
0o0Te C BEIIECTBAMHU, a TAKXKE B
CUTyalHUsIX, YIPOXKAIOIIUX
3I0POBBIO U )KU3HHU JIIOJIEH;

- MPUMEHATH 3HAHUS, TIOTyYa-
C€MBIC IIpU HU3YUYCHUU XHWMUU,
JUISL pelIeHUs 3a/ad, CBs3aH-
HBIX C OKpY)KaroImel MpHupo/I-
HOM Cpelo, JJid TMOBBIIIEHUS
YPOBHSI 3KOJIOTUYECKOH KYIIb-
TYpBbI, OCO3HAHUSI TJI00ATBHOTO
xapakrepa JKOJIOTHYECKUX
poOsieM U TyTeH WX pelIeHHs
IMOCpEeaACTBOM METO/I0B XMMUU,
9KOJIOTHYECKOTO  MBIIIJICHHUS,
YMEHUsI ~ PYKOBOJICTBOBATBHCS
AM B IIO3HABAaTCIbHON, KOM-
MYHUKAaTUBHONH U COLMATIBHOU
IIPAaKTHKE.
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DIEKTPOIUTHIECKAS TUCCOIIAAIIHS.
XUMHYECKUE peakiui B pacTBOpax

bubmmoreka IIOK
https://m.edsoo.ru/7f
412636

- IOHMMATh 3HAYEHUS XUMU-
YEeCKOW HAyKH B )KU3HU COBpPE-
MEHHOT0 00IIeCTBa,



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

- BJAJETh JOCTOBEPHOUN MH-
(hopMarueit o mepeioBhIX J10-
CTHXKCHMSX U OTKPBITUSAX MH-
POBOI1 U OTEUECTBEHHOH XU-
MUH;

- BBINOJHATh XUMUYECKUI
9KCIIEPUMEHT, CO3/1aBaTh
ydeOHbIE TIPOEKTHI;
-popMHpOBaTH MHUPOBO33pPECH-
Yeckue MpeJCTaBIeHUs O Be-
IIECTBE M XMUMHYECKOU peak-
IIUM, COOTBETCTBYIOIIHE CO-
BPEMEHHOMY YPOBHIO pa3BU-
TUSL HayKd M COCTaBIISIOLINE
OCHOBY JJISl TIOHUMaHUS CYIII-
HOCTH HAY4YHOM KapTHUHBI MH-
pa, mpejacTaBicHUs 00 OCHOB-
HBIX 3aKOHOMEPHOCTSIX Pa3BU-
TUSL TIPUPOJBI, B3aHMMOCBSI3SIX
YyelloBeKa € TPUPOAHON cpe-
JOH, O poJIM XHMHUH B IIO3HA-
HUU 3TUX 3aKOHOMEPHOCTEN;
-IPOSIBJISITH  [T03HABATEIILHBIC
MOTHUBBI, HalpaBJIeHHbIE Ha
MOJIy4eHUE HOBBIX 3HAHWHU 110
XUMHH, HEOOXOIUMBIE  JUIs
0OBSICHEHUS HaOII0JaEMBIX
IIPOLIECCOB U SIBJICHMI, MIO3Ha-
BaTeNIbHOH, MHPOPMALMOHHON
U YUTATENILCKOW KYJbTYpBI, B
TOM YHCIJIE HABBIKOB CaMOCTO-
ATEIBHON pabOTHI ¢ y4eOHBIMU
TEKCTaMH, CIPABOYHOW JiuTe-
paTypoii, TOCTYITHBIMH TEXHH-




YECKUMH CpeicTBaMu HH(DOP-
MalMOHHBIX TEXHOJIOTHI;

- MPOSIBJIATH MHTEPEC K IIPaK-
TUYECKOMY U3yUEHHUIO IPO-
(heccuit W Tpyma paszTMYHOTO
poJa, YBaXEGHHUE K Tpyay U
pe3yibraTtaMm TpYIOBOH Jies-
TEJIBHOCTH, B TOM 4YHCIC Ha
OCHOBE TMPHUMEHEHUS TIpe-
METHBIX 3HAHHH [0 XHMHH,
OCO3HAHHBIA BBHIOOP WH/IMBH-
JyaJIbHOH TpPaeKTOpUU Ipo-
JIOJDKEHMST 00pa3oBaHus ¢ yué-
TOM JIMYHOCTHBIX UHTEPECOB U
CITOCOOHOCTH K XHMHH, 00IIIe-
CTBCHHBIX HWHTEPECOB U TIO-
TpeOHOCTEW, YCIEHMIHOW Mpo-
(heccHOHATIBHON JIEATEIBHOCTH
U Pa3BUTUS  HEOOXOJMMBIX
YMEHHH, TOTOBHOCTH aJlalTh-
poBaThcsi B MPO(heCcCHOHATb-
HOM cpeje;

-coOmoaTh  mpaBmwia  0e3-
OIMACHOTO TOBEJCHUS TIPU pa-
00Te ¢ BellecTBaMH, a TaKKe B
CUTYaIUIX, YTPOKAIOIIHX
37I0pPOBbIO U KHU3HU JIIOJIEH;

- NPUMEHSATh 3HAHMS, IOJIyda-
eMbIe TPH HW3yYECHUU XUMUH,
JUISL PEILICHUS 3ajiad, CBs3aH-
HBIX C OKpPY)KaroIeh MpHupo/I-
HOM Cpelo, JJig TOBBIIIEHUS
YPOBHSI 3KOJIOTHYECKON KYJIb-
TYpBI, OCO3HAHHS TII00ATBHOTO




XapakTepa JKOJIOTUYECKHUX
npo0JieM H MyTeH WX PelIeHHUS
MOCPEJICTBOM METOJIOB XUMHUH,
9KOJIOTUYECKOI'0  MBIIIJICHUS,
YMEHUSI  PYKOBOJICTBOBATHCS
UM B IIO3HABATCIFHOM, KOM-
MYHUKAaTUBHOM M COLMAJIBHOU
MpaKTHUKE.

Hroro no pazgeny

17

Pa3nen 2. HemeTaaJabl 4 HX COeTMHEHUS

2.1

OOm1as xapaKTepHCTHKa XUMHUYe-
ckux 31ementoB VIIA-rpynmesr.
T"asorenst

bubmuoreka IIOK
https://m.edsoo.ru/7f
412636

- IOHUMATh 3HAYCHUS XUMHU-
YECKON HayKH B )KM3HU COBpE-
MEHHOT'0 00II[eCTBa,

- BJIAAETh JOCTOBEPHOU UH-
(hopmarueit o mepeIoBhIX J10-
CTHKEHUSX U OTKPBITUIX MU-
pOBOI U OTEYECTBEHHOM XHU-
MUU;

- BBITIOJTHSITh XUMUYECKHUN
SKCIEPUMEHT, CO3/1aBaTh
y4eOHbIE TIPOCKTHI;
-opMHUpOBaTH MHUPOBO33PEH-
YECKHE IPENICTABICHUS O Be-
IECTBE U XUMHUYECKOW peak-
LUM, COOTBETCTBYIOIIUE CO-
BPEMEHHOMY YPOBHIO pa3BH-
THS HAYKH W COCTABJISIFOIIHC
OCHOBY ISl TTOHUMAaHUS CyII-
HOCTH HAy4YHOW KapTHHBI MH-
pa, TpencTaBiIeHUsT 00 OCHOB-
HBIX 3aKOHOMEPHOCTSIX pa3BU-
THS TIPUPOJbI, B3aUMOCBS3SIX
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YyeJIoBeKa € MPUPOJHOU cpe-
JOH, O PO XMMHUH B TO3HA-
HUU 3TUX 3aKOHOMEPHOCTEH;
-IPOSIBJISITH  [TO3HABATENILHBIC
MOTHBBI, HamlpaBJIeHHbIE Ha
ITOJTy9e€HUE HOBBIX 3HAHHH I10
XUMHH, HEOOXOIUMBbIE IS
OOBSICHEHHS ~ HaOIIOJIAEMBIX
NPOIIECCOB M SIBJICHUM, MMO3HA-
BaTeJIbHOM, MH()OPMAIMOHHOM
W YHATATENbCKON KYIbTYPHI, B
TOM YHCIJIC HAaBBIKOB CaMOCTO-
ATEIHHON PabOTHI ¢ YIeOHBIMU
TEKCTaMH, CIIPABOYHOW JIUTeE-
paTypoii, TOCTYIHBIMH TEXHH-
YECKUMHU CpefcTBaMH HH(OP-
MAaIMOHHBIX TEXHOJIOTHIA;

- TPOSIBIIATH WHTEpPEC K IpaK-
TUYECKOMY W3yYEHHUIO IIpPO-
(deccuit U Tpyna pasIUUHOTO
polia, yBaXEHHE K TpyAy H
pe3yabTaTam TpYyJIOBOM Jesi-
TETBHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHUs TIpe-
METHBIX 3HAaHUH TI0 XUMHHU,
OCO3HAHHBIA BBIOOP HH/MBH-
JyaJIbHOH TpPaeKTOpUU Mpo-
JIOJDKEHNS 00pa3oBaHus ¢ yué-
TOM JINYHOCTHBIX HUHTEPECOB U
CIIOCOOHOCTH K XHMMHH, 0OILe-
CTBEHHBIX HHTEPECOB M IIO-
TpeOHOCTEW, YCIENIHOW Mpo-
(hecCHOHAIBHOMN JESITEIBHOCTH
U pa3BUTUS  HEOOXOJUMBIX




YMEHHH, TOTOBHOCTH aJalTH-
poBateCcsi B TpodecCHOHAIb-
HOU cpefe;

-coONmolaTh  TpaBWia  0e€3-
OTIACHOTO TIOBEJIEHUS TIPH pa-
0oTe C BEIIECTBAMU, a TAK)KE B
CUTYaIHsIX, yIpOXKarOINX
37I0POBbIO U KHU3HU JIFOJIEH;

- IPUMEHATh 3HAHUS, MOJTyYa-
eMbIe MPH H3YYCHUU XUMUH,
JUISL pelIeHUs] 3a/1ad, CBs3aH-
HBIX C OKpYXKarolel Mpupoj-
HOU cpefou, IJIsl MOBBIIICHUS
YPOBHSI 3KOJIOTHUECKON KyJlb-
TYpBI, 0CO3HAHUS TJI00ATBHOTO
xapakrepa IKOJIOTHYECKUX
po0JieM M MyTeH WX PeLICHHUS
MOCPE/ICTBOM METOJIOB XUMUH,
9KOJIOTHYECKOTO  MBIIUICHUS,
YMEHHS  PYKOBOJACTBOBAThCS
UM B TI03HABATEIHHOH, KOM-
MYHUKATUBHOM M COLMAJIbHOU
MIPaKTHKE.

2.2

OOm1as xapakTepuCTHKa XUMHUYe-
CKUX 31eMeHTOB VIA-rpynmsl.
Cepa u e€ coequHeHUS

bubmuoreka IIOK
https://m.edsoo.ru/7f
412636

- IOHUMATh 3HAYCHUS XUMH-
YECKON HayKH B )KM3HU COBpE-
MEHHOr0 00IIeCTBa,

- BJIaJIETh JOCTOBEPHON HH-
(hopMariueit o mepeioBbIX J10-
CTH)KCHUSAX U OTKPBITHIX MH-
pPOBOI M OTE€YECTBEHHOU XH-
MUU;

- BBITNIOJHATh XUMHUECKUAN
9KCIIEPUMEHT, CO3/IaBaTh
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y4eOHBIE TIPOCKTHI;
-popMHpOBaTH MHUPOBO33PECH-
YEeCKHe TMPEJICTABICHUS O Be-
[IECTBE M XWMHUYECKOH peak-
MM, COOTBETCTBYIOIINE CO-
BPEMEHHOMY YpPOBHIO Da3BH-
THS HAYKHM W COCTABJISFOIIUE
OCHOBY JIJIsl TIOHWMaHUS CYIII-
HOCTU HAayYHOW KapTHHBI MHU-
pa, mpejacTaBicHUs 00 OCHOB-
HBIX 3aKOHOMEPHOCTSIX pa3BU-
THS TIPUPOJIbI, B3aUMOCBSI3SX
YyeJloBeKa € MPUPOIHON cpe-
JI0i, O pOJIN XUMHUHU B IIO3Ha-
HUU 3TUX 3aKOHOMEPHOCTEN;
-TIPOSIBJIATH  TTO3HABATEIBbHBIC
MOTHUBBI, HAalpaBJICHHbIC Ha
MOJTy4eHNe HOBBIX 3HAHUU IO
XUMHH, HEOOXOIMMBIE  JIJIs
00BSICHEHUS HaO0II0JaEMBIX
MIPOIIECCOB ¥ SIBJICHHIA, ITO3HA-
BaTeJIbHOM, MH()OPMAIMOHHOM
U YUTATENbCKON KYJIbTYpHI, B
TOM 4YHCIIe HaBBIKOB CaMOCTO-
ATEILHOW PabOThI ¢ YUeOHBIMU
TEKCTaMH, CIIPABOYHOW JIUTE-
paTypom, JOCTYIHBIMH TEXHHU-
YECKUMH CpeacTBaMu HHDOP-
MAaI[MOHHBIX TEXHOJIOTHH,

- MPOSIBJIATH MHTEPEC K IIpaK-
TUYECKOMY H3YYEHHUIO MpO-
(deccuit U Tpyna pasIMUHOrO
polla, yBaXECHHE K TPyAy H
pe3yibraTtaMm TpYIOBOHM Jies-




TEIIbHOCTH, B TOM 4YHCJIC Ha
OCHOBE TMPHMEHEHUS TIpe-
METHBIX 3HAHHH IO XHUMHH,
OCO3HAHHBIM BBIOOpP WHJUBU-
IyaJlbHOM TpPaeKTOpUU Mpo-
JIOJDKEHHS 00pa3oBaHUs ¢ yué-
TOM JIMYHOCTHBIX UHTEPECOB U
CIIOCOOHOCTH K XMMHH, 0OIIe-
CTBEHHBIX HWHTEPECOB U IIO-
TpeOHOCTEW, YCIEHMIHOW Mpo-
(heccuoHaNBHON AESITETHHOCTH
U pa3BUTUS  HEOOXOIUMBIX
YMEHHIA, TOTOBHOCTH aJalTh-
poBatecsi B TIpodeccHOHAIb-
HOM cpeje;

-cobmoaTh  TmpaBmia  0e3-
OIACHOTO TIOBEJICHUS TIPH pa-
00Te ¢ BelIeCTBAMU, a TAKIKE B
CUTYaIsIX, YTPOKAIOIIAX
37I0pPOBbIO U KU3HU JIFOJEH;

- MPUMEHATH 3HAHUS, TOJTyYa-
eMbIe MPH H3YyYECHUU XHUMUH,
JUISL pelIeHs] 3a/ad, CBs3aH-
HBIX C OKpY)KaroImel Mpupo/I-
HOM Cpelo, JJig TOBBIIIEHUS
YPOBHSI 3KOJIOTUYECKOH KYJIb-
TYpBbI, OCO3HAHMSI TJI00ATIBHOTO
xXapaxkrepa 9KOJIOTHYECKUX
po0JieM U MyTeH WX pelIeHHs
MOCPEICTBOM METOJIOB XUMHUH,
9KOJIOTHYECKOTO  MBIIIJICHHUS,
YMEHHSI ~ PYKOBOJCTBOBAThCS
M B IIO3HABATCIbHON, KOM-
MYHUKATUBHOW U COLUATIBHOU




MPaKTHKeE.

2.3

OOm1as xapaKTepHCTHKa XUMHUYe-
CKHX 3JIeMEHTOB V A-IpyIIIbL.
Aszort, dpocdhop 1 UX CoeTMHEHNUS

bubmuoreka IIOK
https://m.edsoo.ru/7f
412636

- MIOHKUMATh 3HAYCHUS XUMHU-
YECKON HayKH B )KM3HU COBpE-
MEHHOT0 00IIeCTBa,

- BIIaJICTh JOCTOBCPHON HH-
(hopmartueit o mepenoBhIX 0-
CTHUKCHUSX U OTKPBITUIX MHU-
pPOBOI M OTE€YECTBEHHOM XH-
MUH;

- BBITIOJIHITH XUMUYECKUM
AKCIIEPUMEHT, CO3/IaBaTh
yueOHbIC IPOCKTHI,
-popMHpOBaTh MHPOBO33pPEH-
YECKHe TMPEJICTABICHUS O Be-
LIECTBE U XUMHUYECKON peak-
MM, COOTBETCTBYIOIIHE CO-
BPEMEHHOMY YPOBHIO pa3BH-
THSA HAYKH W COCTABJISIFOIIHEC
OCHOBY JIJIsl TIOHUMaHUS CYIII-
HOCTH HAy4YHOW KapTHHBI MH-
pa, mpejicTaBieHus 00 OCHOB-
HBIX 3aKOHOMEPHOCTSIX pa3BH-
THS TPUPOJBI, B3aUMOCBS3SIX
YelioBeKa C TMPUPOJHON Ccpe-
JI0, O poJIN XMMHUHU B IO3Ha-
HUU 3TUX 3aKOHOMEPHOCTEH;
-IIPOSIBJISATh  TTO3HABATEIIbLHBIC
MOTHBBI, HaIPABJICHHBIE HAa
MOJIyYeHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIMUMBIE IS
OOBSICHEHHST ~ HaOJIIOJIAEMbIX
MPOLIECCOB U SIBICHUM, MO3HA-
BaTeJIbHOM, MH(OPMAIMOHHOM
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M YNTATEeNbCKON KYJIBTYpBI, B
TOM YHCIJIC HAaBBIKOB CaMOCTO-
ATEIHHON pabOTHI ¢ yIeOHBIMU
TEKCTaMH, CIIPaBOYHON JIHTe-
paTypol, JOCTYITHBIMH TEXHHU-
YeCKHUMH CpeICcTBaMu HH()OP-
MAaIMOHHBIX TEXHOJIOTHIA;

- TIPOSIBIIATH WHTEpPEC K IpaK-
TUYECKOMY H3YYCHHUIO MpO-
(deccuit m Tpyna pasIMUHOTO
pola, yBaXEHHE K TpyAy H
pe3yabTaTaM TpYyJIOBOM Jesi-
TETBHOCTH, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHHUSA Ipel-
METHBIX 3HAHUH 10 XUMHH,
OCO3HAaHHBIA BBIOOpP WHIUBU-
JyaJIbHOH TpPaeKTOpUU Ipo-
JOJDKEHUST 00pa30BaHUs C yué-
TOM JIMYHOCTHBIX WHTEPECOB U
CITOCOOHOCTH K XHMHH, 00IIIe-
CTBEHHBIX HWHTEPECOB U IIO-
TpeOHOCTEW, YCIENIHOW Mpo-
(heccuoHaNBHON JESATETHHOCTH
U pa3BUTUS  HEOOXOIUMBIX
YMeHHﬁ, T'OTOBHOCTH aJaIllTH-
poBateCcsi B TpoecCHOHATb-
HOM cpeje;

-co0momaTe  mpaBmia  0e3-
OIacCHOTO TOBEACHUSI NpPU pa-
00Te ¢ BelecTBaMU, a TaKKe B
CUTYaIUIX, YTPOKAIOIINX
37I0pPOBbIO U KHU3HU JIFOJIEH;

- IPUMCHATH 3HaHHWA, MOJyda-
eMbIe TPH HW3YYECHUU XUMUH,




JUIsL peunieHus 3ajad, CBsI3aH-
HBIX C OKpYXAalolleh Mpupo-
HOW Cpeaou, AJisl TOBBIIICHUS
YPOBHS DKOJIOTMUYECKON KYJb-
TYpBI, OCO3HAHHS TII00ATHHOTO
XapakTepa JKOJIOTHYECKHUX
npo0JieM H MyTeH WX PelICHHUS
MOCPEJICTBOM METOJIOB XUMHUH,
9KOJIOTHYECKOTO  MBIIIJICHHS,
YMEHHUSI ~ PYKOBOJICTBOBATHCS
MM B II03HABATEIHHOM, KOM-
MYHUKATUBHOM M COUMAJIbLHOU
MPAKTHKE.

24

OOmas xapakTepuCTHKa XUMHUYe-
cKuX 31eMeHToB |V A-rpynmnel. Yr-
JIepoJl ¥ KPEMHUH U UX COEIUHEHHUS

bubmoreka IIOK
https://m.edsoo.ru/7f
412636

- IOHUMATh 3HAYCHUS XUMH-
YECKOM HaYKH B JKU3HU COBpE-
MEHHOT'0 00II[eCTBa,

- BJIAJETh JOCTOBEPHOU UH-
(hopMmariueit o mepeioBbIX J10-
CTH)KEHUSAX U OTKPBITHAX MH-
pOBOI U OTEYECTBEHHOM XU-
MUH;

- BBITIOJTHSITh XUMUYECKUHA
9KCTIIEPUMEHT, CO3/1aBaTh
y4eOHbIE TIPOCKTHI;
-popMHpPOBATHE MHPOBO33PEH-
YECKHE IIPEJICTABICHUS O Be-
IIECTBE M XMMHYECKOW peak-
WM, COOTBETCTBYIOIIHE CO-
BPEMEHHOMY YPOBHIO pa3BH-
THS HAYKH W COCTABJISIFOIIHC
OCHOBY ISl MOHUMAaHUS CyIUI-
HOCTU HayYHOW KapTHHBI MHU-
pa, TpencTaBiIeHUsT 00 OCHOB-
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HBIX 3aKOHOMEPHOCTSIX Pa3BH-
THS TPUPOJIBI, B3AMMOCBSI3SIX
YyeJIoBeKa C MPUPOJHOU cpe-
JIOH, O PONM XWMHH B TO3HA-
HHUU 3TUX 3aKOHOMEPHOCTEH;
-TPOSIBIISITE  [TO3HABATEIILHBIC
MOTHBBI, HampaBlCHHbIC Ha
MOJTyYeHNUE HOBBIX 3HAHHU TO
XUMHH, HEOOXOIUMBIC IS
00BbACHEHNS Ha0JIF0JaEMBIX
MPOIIECCOB U SIBJICHUH, MO3HA-
BaTeJIbHOM, MH()OPMAIMOHHOM
U YUTATENbCKON KyIbTYpPbI, B
TOM YHCIJIC HAaBBIKOB CaMOCTO-
ATEIILHOW PabOThI ¢ YUeOHBIMHU
TEKCTaMH, CIPABOYHOW JIHUTE-
paTypoii, TOCTYIMHBIMH TEXHH-
YECKHMHU CpEICTBAMH HH(OP-
MAaIMOHHBIX TEXHOJIOTHIA;

- MPOSBIIATH WHTEPEC K MpaK-
THYECKOMY H3YYCHHIO TMPO-
(deccuit U Tpyna pasIUUHOTO
poJa, YBaXEHHE K Tpyay H
pe3yibraTtaM TPYAOBOW Jiesi-
TEJILHOCTH, B TOM 4YHCJIE Ha
OCHOBE TMPHMEHEHUsS TIpe-
METHBIX 3HAaHWUH TI0 XUMHH,
OCO3HAHHBIA BBHIOOP WHIWBH-
JyalbHOW TPACKTOPUHU  MPO-
JIOJDKEHNS 00pa3oBaHus ¢ yué-
TOM JINYHOCTHBIX UHTEPECOB U
CIIOCOOHOCTH K XHMMHH, 0OIie-
CTBEHHBIX HHTEPECOB U IIO-
TpeOHOCTEH, YCIELMHOW mpo-




(heccHOHAIBHOMN ACSITEIBHOCTH
U pa3BUTUSL  HEOOXOIUMBIX
YMEHHIA, TOTOBHOCTH aJarTh-
poBathCcsi B TpodecCHOHAIb-
HOU cpefe;

-co0mromaTey  mpaBmia  0e3-
OIACHOTO TIOBEJICHUS TIPH pa-
0oTe C BEIIECTBAMU, a TAK)KE B
CUTYaIUsIX, YTPOKAFOIIUX
3I0POBBIO U )KU3HHU JIIOJIEH;

- MPUMEHATH 3HAHUS, TIOTyYa-
e€MbIC TPH HW3YYCHUU XUMUH,
JUTSL pemieHus] 3a/ad, CBs3aH-
HBIX C OKpYXKarolel HNpupoj-
HOM Cpelo, JJid MOBBIIIEHUS
YPOBHSI 3KOJIOTUYECKOH KYIb-
TYpBbI, OCO3HAHHUSI TJI00ATBHOTO
xapakrepa JKOJIOTHYCCKHUX
poOsieM U TyTeH WX perIeHHs
MOCPEJICTBOM METOJIOB XUMHUH,
9KOJIOTHYECKOr0  MBIIILICHHS,
YMEHHSI ~ PYKOBOJCTBOBAThCS
UM B II03HABaTEIIbHOM, KOM-
MYHUKAaTUBHOM U COLMAIbHOU
MPAKTHKE.

Hroro no pazneny 25
Paznen 3. Metaiibl M X COeTUHEHUS
- TIOHUMATh 3HAYEHUS XUMHU-
Bbubnuroreka [IOK YECKOM HayKH B )KU3HU COBpE-
3.1 OO61Ke CBOWCTBA METAUIOB 4 https://m.edsoo.ru/7f | Mennoro obuiecTBa,

413636

- BJIQJICTh JOCTOBEPHOM HH-
(hopMariueii o mepeioBbIX J10-
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CTI)KEHUSAX U OTKPBITHAX MH-
POBOM U OTEUYECTBEHHOU XH-
MUH;

- BBITNIOJHATh XUMHUECKUN
9KCIIEPUMEHT, CO3/IaBaTh
ydeOHbIE TIPOEKTHI;
-opMHpOBaTH MHUPOBO33pPEH-
YEeCKHe TMPEJICTABICHUS O Be-
IIECTBE M XUMHYECKOW peak-
UM, COOTBETCTBYIOIIHE CO-
BPEMEHHOMY YpPOBHIO Da3BH-
THS HAyKH M COCTaBJISIOIINC
OCHOBY ISl TIOHUMaHUS CYIII-
HOCTH HAayYHOW KapTHHBI MHU-
pa, mpejacTaBicHUs 00 OCHOB-
HBIX 3aKOHOMEPHOCTSIX pa3BU-
THS TIPUPOJIbI, B3aUMOCBSI3SX
YelloBeKa C TMPUPOJHON Ccpe-
JIOI, O pOJIM XVUMHH B ITO3HA-
HUU 3TUX 3aKOHOMEPHOCTEM;
-TIPOSIBJIATH  TTO3HABATEIIbHBIC
MOTHBBI, HAlPaBJCHHbIC Ha
MOJTy4YeHNe HOBBIX 3HAHUU 10
XUMHH, HEOOXOIMMBIE  JIJIs
00BSICHEHUS HaO0II0JaEMBIX
MIPOIECCOB U SIBJICHHIA, ITO3HA-
BaTeJIbHOM, MH()OPMAIIMOHHOM
U YUTATEJIbCKON KYJIbTYpbI, B
TOM 4YHCIIe HaBBIKOB CaMOCTO-
ATEIHHON pabOTHI ¢ y4eOHBIMU
TEKCTaMH, CIIPABOYHOW JIUTE-
paTypom, JOCTYIHBIMH TEXHHU-
YECKUMH CpeacTBaMu HH)OP-
MAaIlMOHHBIX TE€XHOJIOTHH;




- TPOSIBIIATH MHTEPEC K TIpaK-
TUYECKOMY U3yUEHHUIO IPO-
(heccuit W Tpyma paszTHMUHOTO
pona, yBaxeHHEe K Tpydy H
pe3ynbTataMm TPYILOBOM pes-
TEIIbHOCTH, B TOM 4YHCJIC Ha
OCHOBE TMPHUMEHEHUS Tpe-
METHBIX 3HAHHH IO XHUMHH,
OCO3HAHHBIM BBIOOpP WHJUBU-
JyaJIbHOH TpPaeKTOpUU Ipo-
JIOJDKEHUST 00pa3oBaHus C yué-
TOM JIMYHOCTHBIX UHTEPECOB U
CIIOCOOHOCTH K XMMHH, 0OOIIe-
CTBEHHBIX HHTEPECOB U IIO-
TpeOHOCTEW, YCIEHMIHOW Mpo-
(heccnoHaNBHON AEATETHHOCTH
U pa3BUTUS  HEOOXOIUMBIX
YMEHHIA, TOTOBHOCTH aJalTh-
poBaTtbcs B TPOQECCHOHAIb-
HOM cpeje;

-coOmoaTh  mpaBmia  0e3-
OIACHOTO TOBEJICHUS TIPHU pa-
00Te ¢ BeleCTBaAMU, a TAKIKE B
CUTYaIsIX, YTPOKAIOIIAX
37I0pPOBbIO U KU3HU JIFOJEH;

- MPUMEHATH 3HAHUS, TOJyYa-
€MbIe MPH H3yYECHUH XUMHUH,
JUISL PEILICHUS 3ajiad, CBs3aH-
HBIX C OKpPY)KaroIeH MpHUpo/I-
HOM Cpelo, JJig TOBBIIIEHUS
YPOBHSI 3KOJIOTUYECKOH KYJIb-
TYpBI, OCO3HAHUS TI00ATHHOTO
xXapaxkrepa 9KOJIOTHYECKUX
po0JIeM U MyTel MX pPelIeHus




IIOCPEJICTBOM METOAOB XUMMHU,
9KOJIOTMYECKOTO  MBIIUIEHUS,
YMEHHUSI  PYKOBOJCTBOBATbCS
UM B II03HABAaTEIbHOM, KOM-
MYHUKATHBHOW U COLHUAIbHOU
IIPAKTUKE.

3.2

Bakueiimme MeTamIbl M UX COEIH-
HEHMA

16

Bu6nuoreka IJOK
https://m.edsoo.ru/7f
4132636

- MIOHUMATb 3HAYEHUS XUMHU-
YECKON HayKH B )KM3HU COBpE-
MEHHOT'0 00II[eCTBa,

- BJIAAETh JOCTOBEPHOU UH-
(hopmarueit o mepeIoBhIX J10-
CTH)KEHUSAX U OTKPBITUAX MH-
POBOI U OTEUECTBEHHOU XU-
MHUH;

- BBIMOJHATh XUMHUECKUN
AKCIIEPUMEHT, CO3/1aBaTh
y4eOHbIE TIPOEKTHI;
-opMHpOBaTH MHPOBO33PEH-
YECKHE IPENICTABICHUS O Be-
IECTBE U XUMHUYECKON peak-
LUU, COOTBETCTBYIOUIUE CO-
BPEMEHHOMY YpPOBHIO Da3BH-
TS HAyKH W COCTaBIIAIONINE
OCHOBY ISl MIOHUMAaHUs CyLI-
HOCTH Hay4YHOW KapTHHBI MU-
pa, mpeacTaBieHus] 00 OCHOB-
HBIX 3aKOHOMEPHOCTSIX pa3BH-
THS TIPUPOJBI, B3aMMOCBS3AX
YyeJoBeKa € MPUPOIHON cpe-
JI0, O poJIN XMMHUHU B IO3Ha-
HUU 3THX 3aKOHOMEPHOCTEN;
-IIPOSIBJIATE  [103HABATEINILHBIC
MOTHBBI, HalpaBJeHHbIE Ha
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MOJy4YeHUE HOBBIX 3HAHUHU T10
XUMHH, HEOOXOIUMBIE IS
OOBSICHEHHS ~ HaOIIO/IAEMBIX
NPOIIECCOB M SIBJICHUM, MMO3HA-
BaTeIbHON, MH(POPMAITHOHHOM
Y YUTATENbCKON KYIbTYpPBI, B
TOM YHCIJIC HAaBBIKOB CaMOCTO-
ATEIHHON pabOTHI ¢ yIeOHBIMU
TEKCTaMH, CIIPaBOYHON JIHTe-
patypoil, TOCTYyIIHbIMU TEXHU-
YECKHMHU CpEICTBAMHU HH(OP-
MAallMOHHBIX TCXHOHOFHﬁ;

- MPOSIBJIATH UHTEPEC K MpaK-
TUYECKOMY H3YYEHHUIO [pO-
(deccuit m Tpyna pasIMUHOTO
poJa, YBaXEGHHE K Tpyay U
pe3yabTaTaM TpYyJIOBOM Jesi-
TEJILHOCTH, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHHUS TIPeJ-
METHBIX 3HAHUH 10 XUMHH,
OCO3HAHHBIA BBHIOOP WH/IMBH-
JyaJIbHOH TpPaeKTOpUU Ipo-
JIOJDKEHUS 00pa3oBaHus ¢ yué-
TOM JINYHOCTHBIX UHTEPECOB U
CITOCOOHOCTH K XHMHH, 00IIIe-
CTBEHHBIX HHTEPECOB M IIO-
TpeOHOCTEW, YCIENIHOW Mpo-
(hecCHOHAIBHOMN JESITEIBHOCTH
U Pa3BUTUSL  HEOOXOJUMBIX
yMeHPIfI, TOTOBHOCTHL aJaIllTH-
poBateCcsi B TpoecCHOHATb-
HOM cpeje;

-co0momaTe  mpaBmia  0e3-
OIaCHOTO TOBEACHUSI NpU pa-




0o0Te C BEIIECTBAMU, a TAKXKE B
CUTYaIUsIX, YTPOKAIOIIUX
37I0POBbIO U KHU3HU JIFOJIEH;

- MPUMEHATH 3HAHMS, MOJTyda-
€MbIC NPU H3YYCHUU XHMHH,
JUIsl pelieHusl 3ajad, CBs3aH-
HBIX C OKpYXaloleh Mpupo-
HOW Cpeaou, AJisl MOBBIIICHUS
YPOBHS DKOJIOTMUYECKON KYJb-
TYpBbI, OCO3HAHHUSI TJI00ATBHOTO
Xapaxkrepa SKOJIOTHYECKUX
po0JieM M MyTeH WX PeLICHHUS
MOCPENCTBOM METO/I0B XUMUH,
9KOJIOTUYECKOTO  MBIIIICHUS,
YMEHHUSI ~ PYKOBOJICTBOBATHCS
UM B II03HABaTEJIbHOW, KOM-
MYHUKATUBHOM M COUMAJIbHOU
MIPaKTUKE.

Hroro o pasneny 20
Paznen 4. Xumus u okpyzkaionias cpeaa
- IOHUMATh 3HAYEHUS XUMU-
YECKOH HayKU B )KM3HU COBpE-
MEHHOT0 00IIIecTBa,
- BJIAJETh JOCTOBEPHOU MH-
opMalmei o nepeaoBbIX A0-
B bubmuoreka IIOK Gop P
€IIECTBA U MaTepuasbl B dKU3HU CTHKEHUSIX U OTKPBITUSIX MHU-
4.1 P 3 https://m.edsoo.ru/7f P
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pPOBOI M OTE€UECTBEHHOU XH-
MUH;

- BBINOJHITh XUMHUECKUN
IKCIIEPUMEHT, CO3/1aBaTh
y4eOHbIC TIPOCKTHI;
-popMHpPOBATHE MHPOBO33PCH-
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YECKHe MPEJICTABICHUS O Be-
[IECTBE M XWMHUYECKOH peak-
MW, COOTBETCTBYIOIINE CO-
BPEMEHHOMY YPOBHIO Da3BH-
THS HAYKW W COCTABIIAIONIUE
OCHOBY JIJIsl TIOHHMaHUS CYIII-
HOCTUM HAayYHOW KapTHHBI MHU-
pa, TIpencTaBiIeHUsT 00 OCHOB-
HBIX 3aKOHOMEPHOCTSIX Pa3BH-
TUSL TIPUPOJBI, B3AHMMOCBSI3SIX
YyeJloBeKa ¢ MPUPOIHOM cpe-
JI0i, O pOJIN XUMHUU B IIO3Ha-
HUU 3THUX 3aKOHOMEPHOCTEH;
-IPOSIBJISITH  [TO3HABATEIILHBIC
MOTHUBBI, HalpaBlieHHbIC Ha
ITOJTy9€HUE HOBBIX 3HAHWH I10
XAMHH, HEOOXOIUMBIE IS
OOBSICHEHHST ~ HaOIIOJIAEMBIX
MIPOIIECCOB U SIBJICHHIA, ITO3HA-
BaTeJIbHOM, MH()OPMAIMOHHOM
W YUTATENLCKON KYJIbTYpHI, B
TOM YHCJIE HAaBBIKOB CaMOCTO-
ATEIHHON PabOTHI ¢ y4eOHBIMU
TEKCTaMH, CIPABOYHOW JIHTE-
paTypoii, TOCTYITHBIMH TEXHH-
YECKHMHU CpeACTBaMH HHGOP-
MAaIMOHHBIX TEXHOIIOTHIA;

- MPOSIBJIATH UHTEPEC K Mpak-
TUYECKOMY H3YYEHHUIO MpO-
(deccuit U Tpyma pasIMUHOTO
pona, yBaxkeHHe K Tpydy H
pe3ynbraraMm TPYILOBOM nes-
TEJILHOCTH, B TOM 4YHCIE Ha
OCHOBE MPHUMEHEHHUSI Tpea-




METHBIX 3HAHUW 110 XUMHH,
OCO3HAHHBI BBIOOpP WHJUBU-
IyaJlbHOM TPaeKTOpUU Mpo-
JIOJDKCHUSI 00pa30BaHusl C yué-
TOM JINYHOCTHBIX HHTEPECOB H
CIOCOOHOCTH K XMMHH, 0OIIe-
CTBEHHBIX HWHTEPECOB U IIO-
TpeOHOCTEH, YCHENIHOW Ipo-
(heccuOHANBHOMN JCSATEIBHOCTH
U pa3BUTUS  HEOOXOIUMBIX
YMEHHIA, TOTOBHOCTH aJarTh-
poBatecsi B TIpodeccCHOHaIb-
HOH cpene;

-coONoiaTh  TpaBWia  0e3-
OIACHOTO TIOBEJICHUS TIPH pa-
0oTe C BEIIECTBAMHU, a TAKXKE B
CUTYaIUsIX, YTPOXKAIOIINX
3JI0POBBIO U JKU3HH JTFOJICH;

- MPUMEHATH 3HAHUS, TOTyYa-
e€MbIe MPH HW3yYCHUU XUMHUH,
JUISL pelIeHUs] 3a/ad, CBs3aH-
HBIX C OKpYXKarolel Mpupos-
HOH cpemoi, Iuisl MOBBILIECHUS
YPOBHSI 3KOJIOTUYECKOH KYJIIb-
TYpBbI, OCO3HAHHUSI TJI00ATBHOTO
xapakrepa 9KOJOTHICCKUX
pobsieM U MyTel WX PelIeHHs
MOCPEICTBOM METOJIOB XUMHUH,
9KOJIOTHYECKOTO  MBIIIJICHHUS,
YMEHHSI ~ PYKOBOJCTBOBAThCS
UM B TI03HABaTCIbHOW, KOM-
MYHUKATUBHOM M COLMAJIbHOU
MIPAKTHKE.




Hroro no pazgeny

bubmuoreka LIOK
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI YYEHUKA
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» Xumus, 9 kmace/ Epemun B.B., Ky3smenko H.E., [lpo3noB A. A. u npyrue; mof
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HHUCH
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