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HOSACHUTEJBHASA 3AIINCKA
[Iporpamma o XuMuu Ha ypoBHE CpeAHET0 o01Iero o0pazoBanus pa3padoTaHa HA OCHOBE

- ®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpaszoBanuu B Poccuiickoit denepanum» (¢ U3MEHEHUSIMU );

- @efepalibHOTO TOCYIApPCTBEHHOIO 00pa30BaTENbHOTO CTaHAapTa cpefaHero ooduiero odpaszosanus (nanee — OI'OC
COO), ytBepxknéHHbI npukazom MunucrepctBa obpazoBanust Poccuiickoit denepanuu ot 17 mas 2012 roga Ne 413 ¢
W3MEHECHUSIMU;

- CII 2.4.3648-20 «CaHuTapHO-31UIEMUOIOTMYECKUE TPEOOBAHMS K OpraHU3alusIM BOCIUTAHUS U O0yU€HHUs, OTAbIXA U
03JIOPOBJICHUS JETEN U MOJIOJICKI;

- CanlluH 1.2.3685-21 «I'uruennueckre HOpMaTUBEI U TPEOOBaHUS K 00€CTICUCHUIO OE30IMaCHOCTH 1 (MJIH) O€3BPEIHOCTH
JUTs 4eTioBeKa (PaKTOpoOB Cpe/ibl OOUTaAHUSY;

- denepabHBIM MEPEYHEM YUECOHUKOB, JOMYIIEHHBIX K MCIOJIb30BAHUIO TIPU peaM3alliid UMEIOIINX TOCY/IapCTBEHHYIO
aKKpeIUTaAIlUI0 00pa30BaTENbHBIX MPOTPAMM HauyajdbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeIHEro o0Iero oopa3oBaHus
OpraHM3aIMsIMH, OCYIIECTBISIIOIIMMHA 00pPa30BaTEIbHYIO JIEATEIBHOCTh, YTBEPKIEHHOTO NpPHUKa3oM MMUHHCTEPCTBA
npocsetenust Poccuiickoit @enepannu ot 21.09.2022 Ne 858;

OcHOBY MOJX0A0B K pa3pabOTKe MporpamMmbl O XMMUHU, K ONPEAETICHUIO 00IIel cTpaTernu oOy4eHus, BOCIIUTAHUS U
pa3BUTUS OOy4YarOLIUXCs CcpeacTBaMu yuyeOHoro mpeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIM
koHuenrtyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH, COJEpKaHHs, pe3yJbTaToB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xumudeckoe 00pa3oBaHue, MOJIydaeMOoe BbITYCKHUKaMH 0011e00pa30BaTeIbHON OpraHu3aluu, SIBIsSETCS HEOTheMIEMON
4acThI0 UX 00pa3oBaHHOCTU. OHO CIY>KUT 3aBEPIIAIOIIMM ATAllOM pPEaJu3allud Ha COOTBETCTBYIOLIEM €My 0a30BOM ypOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LIEJIOCTHOM CHUCTEME XMMHUYECKOro oOpa3oBaHMs. DTHU IIEHHOCTH KACarOTCSl MO3HAHUS
3aKOHOB MPUPO/bI, (POPMHUPOBAHUS MUPOBO33PEHUS M OOLIEH KyJIbTYPhl YEJOBEKA, a TAKXKE IKOJIOTMUECKH 00OCHOBAHHOTO
OTHOILIEHUSI K CBOEMY 3JI0POBBIO U MPUPOAHON cpene. Peamusyercs xummueckoe oOpa3oBaHHe 0OydaroOIIMXCsl Ha ypOBHE



cpeaHero oOmero oOpa3oBaHHsl CpPEJACTBAMH Yy4eOHOro mpeaMeTa «XHUMHS», COJIep)KaHHE M TOCTPOCHHE KOTOPOTO
OMpEeNICNICHbl B MPOrpaMMe MO XUMHUHU C YYETOM cHenu(PUKA HAyKHM XUMHUM, €€ 3HAYCHUs B TMO3HAHUU TPUPOJLI U B
MaTepUaJIbHOM XKU3HU OOIIECTBA, @ TAKKE C YUIETOM OOLIUX LIeJIeH U NPUHIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpesiHero ooIero oopasoBanus B Poccuiickoit denepaiuu.

XUMUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIPacT 0COOYI0 pOJIb B COBPEMEHHOM IMBUJIM3AIMH, B CO3JIaHUH
HOBOM 0a3pl MaTepualbHOU KyJbTyphl. OHa BHOCHUT CBOM BKJIaJ B (pOpMHUpPOBAHUE PAIMOHAIBLHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHUE IIEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MUPE Kak O €MHCTBE MPUPO/IbI U YelIoBeKa, KoTopoe (popmupyercs
B XMMHUHU Ha OCHOBE MOHMUMAHMS BEIIECTBEHHOI'O COCTaBA OKPYKAIOIIETO MUPA, OCO3HAHUS B3aMMOCBSI3H MEXIY CTPOCHUEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH 00JIaCTSIMH MPUMEHEHUS.

TecHo B3aUMOJEUCTBYSI C APYTUMH €CTECTBEHHBIMU HAYKaMU, XUMUS CTajla HEOThEMJIEMOUW YaCThI0O MUPOBOU KYJIbTYPHI,
HEOOXOJIMMBIM YCJIIOBUEM YCIEIIHOTO TPyAa U KU3HM Kaxaoro wieHa oOmiectBa. CoBpeMeHHas XUMHUA Kak Hayka
co3ujiaTeNibHAsl, KaK HayKa BBICOKHMX TEXHOJIOTHI HampaBjeHa Ha PEIICHHE TI00abHBIX MPOOJIEM YCTOMUHUBOTO PAa3BUTHS
YeJI0BEYECTBA — CHIPHEBOM, YHEPTETUUECKOM, TUIIIEBOM, IKOJIOTUUECKON 0€30MaCHOCTU U OXPAaHbI 3JI0POBBSIL.

B cooTBeTcTBHM ¢ OOIMMMU IEIIMHA U TIPUHIMIIAMU CPEIHEr0 00IIero o0pa3oBaHus CoAepKaHUE MPeaMeTa « XUMHUS)
(10-11 xmaccel, 0a30BbIf YpOBEHb H3yuYCHHs) OPHUEHTHPOBAHO TMPEHUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJIrOTOBKY
oOyyJarommxcsi, HeoOOXOAUMYI0 UM JJISI BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS] B KU3HBb
coluyma, IpoJI0OJKEHUsT 00pa30BaHUsl B Pa3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisomuMH  TIpeaAMETa «XHUMHS» SBISIOTCS 0a30Bble Kypchl — «Opranumdeckas xumus» u  «OOmas wu
HEOpTraHWYeCKasl XUMHSI», OCHOBHBIM KOMITIOHEHTOM COJICP)KaHHMS KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWM 10 HEOPTaHMYECKOW XMMHUU (C BKIIOUCHHMEM 3HAHWM M3 OO0IIel XMMuU) U opraHudeckoil xumuu. dopmupoBanue
JTAHHOM CHUCTEMBbI 3HAHUH MPU U3YUYESHUH TIpeMeTa 00ecrieurBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTO00pa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSTHH, 3aKOHOB U TEOPUM XUMHH.

CrtpykTypa conmepkanusi KypcoB — «Opranndeckas xumus» u «OO0mas U HeopraHudeckas Xumus» chopmupoBaHa B
mporpaMme Mo XMMHW Ha OCHOBE CHCTEMHOTO MOAXOAAa K M3YYCHHIO yu4eOHOTO MaTepuayia U 0OyCIIOBIIEHa MCTOPUYECKH
000CHOBaHHBIM PA3BUTUEM 3HAHUN Ha ONPEIeTEHHBIX TEOPETUUECKUX YPOBHX. TakK, B Kypce OpraHMueCKO XMMHU BEIIECTBA



paccMaTpUBAIOTCS. HA YPOBHE KIACCHYECKONM TEOPUHM CTPOCHHSI OpPraHWYECKUX COCIMHEHUM, a TakKe Ha YPOBHE
CTEPEOXMUMHUYECKUX U DJIEKTPOHHBIX MPEICTaBICHUI O cTpoeHuHU BemiecTB. CBeleHUs1 00 M3ydaeMbIX B Kypce BellecTBax
JAIOTCS B Pa3BUTUU — OT YTIIEBOJIOPOJIOB J0 CIOKHBIX OMOJIOTHYECKH aKTUBHBIX COCTMHECHUN. B Kypce opraHndeckoi XumMuu
MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEr0 0Opa3oBaHMs TMEpPBOHAYANbHbBIE MPEACTABICHUS O
XUMHUYECKON CBSI3M, KIIAaCCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBONCTB BEIIECTB OT HUX CTPOEHHUSA, O
XUMHYECKOUN pEaKIINH.

[Tox HOBBIM yTJIOM 3peHUS B IIpeaMeTe « XUMUs» 0a30BOT0 YPOBHS pacCMAaTPUBAETCA U3YUYCHHBIN HA YPOBHE OCHOBHOTO
o0111er0 00pa3oBaHUs TEOPETUUECKUN MaTepral U (DaKTOJIOTUYECKUE CBEICHUS O BEIIECTBAX U XUMUYECKOU peakiuu. Tak, B
4acTHOCTHU, B Kypce «O011as 1 HeOpraHuueckasi XuMus» o0y4arolIuMCs MPEA0CTaBISAETCS BO3MOXKHOCTh OCO3HATH 3HAUCHHE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOAOJOTUYECKUX TO3UIUHN, TITy0Ke MOHSATh UCTOPUYECKOE U3MEHECHHE
(yHKIUI 3TOTO 3aKOHA — OT 00001IaroNIel 10 0OBSICHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHM O BaXHEUWIIMX BEIIECTBaX, UX COCTABE, CTPOCHUHU, CBOMCTBAX M NMPUMEHEHHH, & TAKXKE O
XUMHAYECKUX PEAKIMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUSA JONOJHIETCA B Kypcax 10 u 11 kimaccoB anemenTamu
coliepKaHUsl, WUMEIOIIMMU KYyJbTYPOJIOTHYECKUNA U TPUKIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAHUIO
B3aMMOCBSI3U XUMUU C IPYTUMHU HayKaMU, pACKPBIBAIOT €€ pOJib B TO3HABATEIbHOM U IPAKTUUECKOM IESTEIbHOCTH YEI0BEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHHUS K MPOIECCY TBOPYECTBA B 00JIACTH TEOPUH U MPAKTUUECKUX MPUIIONKEHUU XUMUH,
MIOMOTalOT BBIMTYCKHUKY OPUEHTHPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh HMH(DOpPMAIMIO W TPUMEHSTh €€ ISl TOIMOJHEHHS 3HAHUM, PEIICHUsS WHTEJUICKTYaJbHBIX U
AKCIIEPUMEHTAILHBIX HCCIEIOBATEIbCKUX 3a7ad. B 1enom copepkanue yd4eOHOro mpeamera «XUMUs» JaHHOTO YPOBHS
W3Y4YEHUS OPUEHTUPOBAHO Ha (DOPMUPOBAHKE y 00YUAIOUTUXCS MUPOBO33PEHUYECKON OCHOBHI ISl MIOHUMaHUS (HUI0CO(CKUX
WJel, TaKUX Kak: MaTepuaibHOE €MHCTBO HEOPTAaHUUYECKOTO U OPTaHUYECKOTO MUPa, 00YCIOBIECHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOCHMEM, MMO3HABAEMOCTh MPUPOIHBIX SBJICHUN MYTEM SKCIEPUMEHTA U PEIICHUS MPOTHUBOPEUUM MEXKITY
HOBBIMH (DAKTaMU U TEOPETUIECKUMU MPEMTOCHIITKAMH, OCO3HAHUE POJIM XUMUH B PEIICHUH IKOJIOTHIECKUX TTPOOIIeM, a TAKKe
po0JIeM COepe)EHUsT YHEPTETUUECKUX PECYPCOB, CHIPHS, CO3AaHMS HOBBIX TEXHOJIOTHUH 1 MaTEPUAJIOB.



B nane pemenus 3aga4 BOCIUTAHUS, PA3BUTHS U COLMAIM3AIMU OOYYAIOIIUXCS MPUHATHIE MPOrpaMMON MO XUMHH
MTOIXO/IBI K OTIPENICTICHUIO COMIEP KaHMs U TIOCTPOCHHMSI TTPEAMETA IIPeIyCMaTpUBatoT (OPMHUPOBAHNE YHUBEPCATBHBIX YICOHBIX
NEUCTBUI, UMEIOIMNUX 0a30BO€ 3HAUECHHE [IJIsi PA3UYHBIX BHUJIOB JEATEIBHOCTHU: PELICHUs MpoOJieM, MOMCKa, aHaliu3a u
00paboTku MHGpOPMAIK, HEOOXOIUMBIX NJisi MPUOOPETEHUs ONbITa MPAKTUYECKONW U HUCCIEIOBATEIbCKON AESITEIbHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B IO3HAHUH XUMUH.

B npakTuke npenoiaBanus XMMHH KaK Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30oBaHusl, TaK U Ha YPOBHE CPEHETO 00IIEro
o0pa3oBaHUs, MpPU OMNPEACICHUH COACPKATCIBHOM XapaKTEPUCTUKU LeJed M3y4eHUsl TMpeaMeTa HalpaBiIeHUEM
MEPBOCTEIICHHON 3HAYMMOCTH TPAJAUIIMOHHO TPU3HAETCS (POPMHUpPOBAHME OCHOB XHMMHUYECKONW HAyKH Kak 00J1acTu
COBPEMEHHOTO €CTECTBO3HAHUSI, IPAKTUYECKOUN AEATEIbHOCTH YEJI0BEKA U KaK OJJHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYPHI.
C MeToIM4Y€eCKON TOUKHU 3pEHHS TAaKOW MOJXO/T K ONPEAEICHUIO LENEe N3yUEHUs MMPEIMETA SIBISETCS BIIOJIHE ONPaBAaHHBIM.

CoryacHO JaHHOW TOYKE 3pEHUS IIABHBIMH IEJISIMH U3Y4YEHHS MpeameTa «Xumus» Ha 6a3oBom ypoBHe (10 —11 ki)
SABJISIFOTCSI:

e (opMupoBaHUE CUCTEMbI XUMUYECKUX 3HAHUN KaK BaXKHEHIIIEH COCTaBISIONICH €CTECTBEHHO-HAYYHON KapTUHBI MHPA,
B OCHOBE KOTOPOM JIe’KaT KIIIOUEBbIE MOHITHS, PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUHU, OCBOCHHE SI3bIKA HAYKH,
YCBOGHHME M TOHMMaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUII MHUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHUE C
UCTOPHUEN UX Pa3BUTHS U CTAHOBIICHUS;

e (QopMupoBaHue M pPa3BUTHUE TNPEJCTABICHUNA O HAYYHBIX METOJIaX IMO3HAHMS BEIIECTB M XWMHUYECKHUX PEaKIIui,
HEOOXOMUMBIX JJIsl IPUOOPETEHUsI YMEHUI OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SBJICHHUM, NUMEIOIINUX
MECTO B MPUPOJIE, B NPAKTUYECKON U TOBCETHEBHOM KHU3HU,

e pa3BUTHE YyMEHUU U CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U OOBICHEHHEM XUMHYECKOIO
AKCTIEPUMEHTA, COOJIO/ICHUEM TTPaBUII O€30MacHOTO OOPAIEHUS C BEIIECTBAMH.

Hapsny ¢ aTum, coaeprkareiibHasi XapaKTEpPUCTUKA LIeJIeH U 3a71a4 U3y4YEeHUS IPEeIMETA B MPOrpaMMe 10 XMMHUH YTOUHEHA
U CKOPPEKTHpPOBAaHA B COOTBETCTBHMU C HOBBIMHU MPHOPUTETaMH B CHCTEME cpeaHero oobimiero obpaszoBanusi. CeromHs B
MpenojaBaHuy XUMHUU B OOJBIIEH CTENEHH OTAAETCS MPEANOYTEHUE MPAKTUUYECKOM KOMIIOHEHTE COJepKaHUs OO0ydeHWUS,
OpPUEHTHUPOBAHHOW HA MOATrOTOBKY BBIITYCKHHMKA 0OLIE00pa30BaTeIbHON OpraHu3alyy, BIaJACIONIEro He HaOOpOM 3HAHUH, a



(hYHKITMOHATIBLHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHUSIMH aKTUBHOT'O TOJIYYEHHUS 3HAHMH W MPUMEHEHUS HUX B
peaTbHOM KU3HHM JIJISl PEIICHUS MMPAKTUYECKHUX 3a/1a4.

B cBsi3u ¢ 3TUM TpH M3yUYEHUH TIpeAMETa « XUMHUS» JOMHHHUPYIOIIEe 3HAYeHNE TPUOOPETAIOT TaKUe IS U 3aa49H, KaK:

azanTanus 00y4Jarouxcs K yCJIOBUAM JUHAMUYHO Pa3BUBAOIICTOCS MUPa, HOPMUPOBAHNUE HHTEIIEKTYaIbHO Pa3BUTOM
JUYHOCTH, TOTOBOM K camM000pa3oBaHHUIO, COTPYIHHUYECTBY, CAMOCTOSTEIHPHOMY IPUHATHIO TPAMOTHBIX pEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYyAIUsAX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMCHECHHUEM;

dopMupoBaHrE Y 00YUAIONTUXCS KIIFOUEBBIX HABBIKOB (KITFOYEBBIX KOMIIETEHITHH ), HIMEIONTNX YHHBEPCATLHOE 3HAUCHHE
JUISL pa3JIMYHBIX BUJIOB JIEATEIHLHOCTH: PEIICHUS TPoOeM, MOUCKa, aHaIn3a U 00paboTku uHGOpMaIlUU, HEOOXOIUMBIX JJIs
MIPUOOPETEHUS OIBITA JIEITSIHPHOCTH, KOTOPas 3aHUMAeT BaXKHOE MECTO B TIO3HAHUM XMMHUHU, a TAKXKE JIJIS OLICHKH C TTO3HUITUI
IKOJIOTHYECKON OE30ITaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMUYECKHX MPOIECCOB Ha OPraHW3M YeJIOBEKA W MPHUPOTHYIO
cpeny;

pa3BUTHE TTO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN OOyJarOIIUXCs: CIOCOOHOCTH
CaMOCTOSTEIIFHO TPUOOPETaTh HOBBIC 3HAHUS MO XUMHUU B COOTBETCTBHH C YKU3HCHHBIMH MOTPEOHOCTSIMH, MCIOJIB30BaTh
COBpPEMCHHBIC HH(GOPMAIMOHHBIE TEXHOJOTHH JJId IMOWCKAa M aHajdu3a Y4eOHOW W Hay4dHO-TIONMYJISpHOW HHGOpMAIUU
XUMHUYECKOTO COJICPIKAHHS;

dbopMHpOBaHWE W Pa3BUTHE Yy OOYYAIOIMIHUXCS AaCCOIMATHBHOTO M JIOTHYECKOTO MBIIUICHHS, HaOI0IaTeIbHOCTH,
COOpaHHOCTH, AaKKypaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOIWMBI, B YAaCTHOCTH, MPU TUIAHUPOBAHWUM W TIPOBEICHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCITUTaHHUE Y 00yYarOIMXCs YOSKIEHHOCTH B TYMaHUCTHYECKON HAIIPaBJICHHOCTH XUMHH, €€ BAXKHOM POJIM B PEIICHUH
I00AJBHBIX TMPOOJIEM PaIllMOHAIBLHOTO IPUPOJIONOIB30BAHUS, TOMOJHEHHUS SHEPreTHYECKUX PECypCOB M COXpPaHCHHS
MIPUPOJTHOTO PABHOBECHS, OCO3HAHUSI HEOOXOIUMOCTH OEpPEKHOTO OTHOIIEHHUS K MPUPOJEC M CBOEMY 3J0pPOBBIO, & TAKKe
MPUOOPETEHUS ONBITA UCIIOJIB30BAHUS MMOTYYCHHBIX 3HAHWUN JIJIS IPUHSATHS TPAMOTHBIX PEIICHUHN B CHTYAIIUSX, CBSI3aHHBIX C
XAMUYECKHUMH SIBJICHUSIMH.

OO6miee 4ncio 4acoB, OTBEAEHHBIX NI M3ydeHUss xuMuu B 11-bIX Kitaccax, Ha 0a30BOM YpOBHE CpPEIHEro OOIIero
oOpazoBaHus, cocTaBisieT — 34 daca (1 yac B Heeto).



COJEPXXAHME YYEBHOI'O ITPEMETA
11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue ocHOBbI Xxumum (13 4ac)

XuMu4eckuil anemMeHT. AToM. Sapo atoMa, U30TOMbl. DNEKTPOHHAsE 0007104YKa. DHEPreTUUEeCKUE YPOBHH, MTOTYPOBHHU.
ATtomHbIe opOuTaNH, S-, P-, d- a1eMeHTb. OCOOCHHOCTH pACIpENEICHUs JICKTPOHOB 1O OPOUTAISIM B aTOMaX 3JIEMEHTOB
NEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHASI KOHPUTYpALIUs aTOMOB.

[Tepnonmueckuit 3akoH u [leprnonnueckas cucrema xumudeckux 31eMeHToB /. . MenneneeBa. CBsI3b NEpUOANYECKOTO
3akoHa U [leprnogmyeckon cucreMbl XUMUUECKHX di1eMeHTOB [. M. MenneneeBa ¢ COBpeMEHHON TEOPUEN CTPOEHHUSI ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUUECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CJIOKHBIX BELLECTB I10 Ipymnam
Y nIeproJaM. 3Ha4YE€HHE MTEPUOINYECKOIO 3aKOHA B PA3BUTHH HAYKHU.

Crtpoenue BemecTBa. XUMHUECKas CBSI3b. Buabl XMMHUYECKON CBsI3U (KOBAJIEHTHAs HEMOJSIpHAs U MOJsIpHAsi, HOHHAs,
MeTajinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM XUMHUYECKOM CBsI3U (OOMEHHBIA M JOHOPHO-AKIENTOPHBIHN).
BopopoaHas cBs3b. BaieHTHOCTh. DIEKTPOOTPpUIATENBHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI U AaHHOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUsS. 3aKOH IIOCTOSSHCTBA COCTaBa BEUIECTBA. THIIBI
KPUCTAJUIMYECKUX PEMIETOK. 3aBUCHMOCTb CBOMCTBA BEILIECTB OT THIA KPUCTAIINYECKON PEIETKH.

[Tonatue o qucnepcHbIX cucremax. ICTUHHBIE U KOJUIOMIHBIE pACTBOPBL. MaccoBas 40JI BELIECTBA B pACTBOPE.

Knaccudukanusa HeopraHnyeckux coenvHeHuil. HomeHkiaTypa HeOpraHWyeckKWx BEUIECTB. |'eHeThyeckasl CBS3b
HEOPraHUYECKHUX BEIIECTB, MTPUHAICKAIINX K PA3TUYHBIM KJIACCaM.

Xumuueckas peakmus. Kmaccudukamuss XUMAYECKUX PEAKIMHA B HEOPTAaHMYECKOW W OPTraHWYECKON XWMHUU. 3aKOH
COXpPaHEHMS MacChl BEIIECTB, 3aKOH COXPAHEHHUSI U IPEBPALLECHUS SHEPTUU ITPU XUMUYECKUX PEAKIUSX.

CKOpoCTh peakiuu, €€ 3aBUCMMOCTh OT pas3MyHbIX (akTopoB. OOpaThMble peakiuh. XUMUYECKOE PaBHOBECHE.
@akTOpBI, BIUSIOIINE HA COCTOSIHUE XUMUYECKOro paBHoBecus. [Ipunnun Jle [larense.



Onektponutuyeckas nucconuanusa. CuiibHbIE U ciiadble 3JeKTpoauThl. Cpena BOJHBIX PacTBOPOB BEIIECTB: KHUCIas,
HEWUTpaJIbHAsL, IEJIOYHAS.

OKUCAUTETLHO-BOCCTAHOBUTEIIBHBIEC PEAKITUU.

DKCcneprUMEeHTAIbHbIE METO/IbI M3YUYECHH S BEILIECTB U UX MPEBpalleHuil: neMoHcTpanus Tabnun «llepuoanueckas cucrema
xumudeckux aneMmentoB [[. M. MenpeneeBa», uzyueHue mojened KpUCTAUIMUECKUX PEMIETOK, HAOIIOJEHUE U OMHCaHUe
JIEMOHCTPALIUOHHBIX W J1A0OPATOPHBIX OMNBITOB (pa3joK€HHWE TMEPOKCHJIA BOJOpOJA B MPUCYTCTBUU KaTaliu3aTopa,
OTIPEICJICHUE CPEJIbl PACTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCATILHOTO MHANKATOPA, PEAKIIMU HOHHOTO0 0OMEHa), POBEACHUE
MPaKTUYECKOM paboThl «BiusHue pa3audyHbIX (DAKTOPOB HA CKOPOCTh XMMUYECKOU PEaKIum.

Pacuérnbie 3anaum.

Pacuétel mo ypaBHEHUSIM XUMUYECKUX PEAKIUIA, B TOM YUCJIE TEPMOXUMUYECKHE PACUETHI, PACUETHI C UCTIOIb30BAHUEM
MOHSITUS «MACCOBAs JOJISI BEIIECTBAY.

Heoprannyeckas xumus (17 yac)

Hemeramnel. [lonoxenne HemerammoB B Ilepumogmueckoit cucrteme xumuueckux snemeHtoB [[. M. MenneneeBa u
O0COOEHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE CBOMCTBA HEMETAIJIOB. AJIJIOTPONHS HEMETAIOB (Ha mMpuUMepe KHUCIopoja,
cepsl, pocdopa u yrieposa).

XVWMHUYECKHE CBOWCTBA BAXKHEMIIMX HEMETAJIOB (TrajoreHoB, cephl, a3ora, ¢ocdopa, yriepoga U KpEeMHHs) U UX
coeIMHEHUN (OKCHUI0B, KUCIOPOCOACPKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHEHUH ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCAUHECHUM.

Mertamibl. [Tonoxxenne metaoB B [leproanueckoii cucteme xumuueckux 3yeMenToB J[. . MenneneeBa. OcoOeHHOCTH
CTPOEHHUS DJIEKTPOHHBIX 000JI0YeK aToMoB MeTayioB. OOmme Qusnyeckue cBoiicTBa MeTawioB. CIUlaBbl METAJUIOB.
DIIEKTPOXUMHUYECKUN PSI HAMIPSKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BaXHEUINIMX METAUIOB (HATPUM, Kalul, KaJlblMi, MarHui, aJlOMUHUHN, [IUHK, XpPOM, JKEJIE€30,
Me€J1b) U UX COCIUHCHUH.

OO6mme crmocoOb! oTydYeHHs] MeTAIIOB. [[puMeHeHe METAIIIIOB B OBITY M TEXHUKE.



DKCIEpUMEHTAIBHBIE METO/IbI U3YyUYECHUSI BEUIECTB M MX NPEBPAIICHUN: U3YYEHHUE KOJUIEKIMH «MeTabl U CIUIaBbD»,
00pa3IoB HEMETAIUIOB, PEIICHUE IKCIIEPUMEHTAIILHBIX 3a]1a4, HAOJIFOICHHE U OMTMCAHNE IEMOHCTPAIIMOHHBIX 1 JTA0OPATOPHBIX
OTBITOB (B3aMMOJICHCTBUE THJIPOKCH]IA AIFOMUHHUS C PACTBOPAMHU KUCJIOT M IIEJI0YEH, KAUYECTBEHHbIC PEAaKIMU Ha KaTHUOHBI
METaJIJIOB).

Pacuérurlie 3agaun.

Pacuértel Macchl BemiecTBa Wik 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce MM 00BbEMY OJHOTO U3
Y4aCTBYIOIIMX B PEAKIMH BEIIECTB, pacuéThl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOJYKTOB PEAKIIMHU, €CJIU OJHO M3
BEIIECTB UMEET MPUMECH.

Xumus v :Ku3Hb (4 4ac)

Ponp xumum B o0OecrnedeHUM HKOJIOTHYECKOM, PHEPreTUYECKON W MUINEeBOW O€30MacHOCTH, Pa3BUTHU MEIUIIMHBI.
[ToHsiTHE O HAYYHBIX METO/IAX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH.

[Ipencrapienus: 006 0OMIMX HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO MOTYyYEeHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHUpPE BEHIECTB M MAaTECPUAJIOB: BAXKHEHIIME CTPOUTEIBbHBIE MAaTECPUAIbl, KOHCTPYKIIMOHHBIE MaTECpPUAIIBI,
KpacKH, CTEKJIO, KepaMuKa, MaTepuabl Ui SJIEKTPOHUKH, HAaHOMATEpUaJIbl, OPraHUYECKHEe U MUHEPAJIbHBIE YA00pEHHUSI.

XuMHsI W 370pOBbE YEJIOBEKA: IpaBWia KCIOJb30BaHUS JICKAPCTBEHHBIX IMIpPENaparoB, IpaBuiia OE30MacHOTro
HCIIOJIb30BaHUs MPENapaToB OLITOBOM XMMHUU B MOBCEIHEBHON KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexnpeIMeTHBIX CBS3€H MpU M3ydyeHUH OOIIer M HeopraHudecko xumuu B 11 Kiacce ocyiiecTBiseTcs
Yyepe3 UCIIOJIb30BaHUE KaK OOIINX €CTEeCTBEHHO-HAYYHbBIX TOHATHH, TAK U TIOHSITHM, SIBJISIONAXCS CHCTEMHBIMU JJIS1 OT/IETTBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4HbId (haKkT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIU3, CUHTE3, KilacCuUKaIusl,
MePUOAUYHOCTh, HAOJIIOEHUE, DKCIIEPUMEHT, MOCIUPOBaHUE, U3MEPEHUE, SIBJICHUE.

@dusukKa: mMaTepus, YHEpPrus, Macca, aTom, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, MU30TOI, PAJAHMOAKTUBHOCTH, MOJIEKYJA,
HYHEPTEeTUYECKUIN YPOBEHB, BEIIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, (PM3UUYECKUE BETMIMHBI M €IMHUIIBI UX
W3MEpPEHUS, CKOPOCTb.



buonorus: kinerka, opraHusM, sKOcHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHThl, BUTAMUHBI, OOMEH BEILIECTB B
OpraHHU3ME.

['eorpacdus: MuHepasbl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOTIaeMbIe, TOTIIMBO, PECYPCHI.

TexHosorusa: XUMHUYECKass IPOMBIIUIEHHOCTb, METAJUIyprusi, IPOU3BOJCTBO  CTPOMUTENBHBIX  MAaTEpHAJIOB,
CEJIbCKOXO35IICTBEHHOE MTPOU3BOJICTBO, MUIIEBasi POMBILUIEHHOCTb, (papManeBTU4ECKasi IPOMBILUIEHHOCTb, IIPOU3BOICTBO
KOCMETHYECKHX IIPEenaparoB, IPOU3BOJACTBO  KOHCTPYKLUMOHHBIX  MaTEpPHANIOB, 3JIEKTPOHHASA IPOMBILIUICHHOCTD,
HAaHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBLI 110 XMMHUHU HA BA30OBOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHMSI OOYYArOIIMMHCSA TMPOTPAMM CPEIHEro OOIIero
oOpa3oBaHMsl (JIMYHOCTHBIM, METAlpeIMETHbIM WU THpeaMeTHbIM). HayuHo-meToaumueckoil OCHOBOM s pa3paboTKu
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS NPOTPAaMM CpPEAHEro OOLIero oOpa3oBaHMs SIBISIETCS CHUCTEMHO-IEATEIbHOCTHBIN
MOAXO/.

B cooTBeTCTBUU ¢ CUCTEMHO-AEITETFHOCTHBIM MOIX0/IOM B CTPYKTYpE€ JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpEAMETa
«XUMHsD» Ha YPOBHE CPEHETO OOIIET0 00pa30BaHusl BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHHE OOYyYaroIIMMMCS POCCHUICKOM TpakIaHCKOM HWJAEGHTMYHOCTH — TOTOBHOCTM K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIPEJIEIICHHUIO;

HaJIMYMe MOTHBAILIMU K 00y4EHHIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHH JTMYHOCTA Ha OCHOBE KITFOUEBBIX IEHHOCTEH U MCTOPHUECKUX
Tpaguiuii 0a30BOI HAYKW XUMHUH,

TOTOBHOCTh U CIHOCOOHOCTH OOYYarOUIMXCs PYKOBOJACTBOBATHCS B CBOEH NIE€ATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MIPUCYIIMMH LIEJTOCTHOW CHUCTEME XUMUIECKOTO 00pa30BaHUS;

HaJIMYMe TPABOCO3HAHMSI SKOJIOTHUECKON KyJIbTYphl U CIIOCOOHOCTH CTaBUTH IIETTU M CTPOUTH KU3HEHHBIC TIIaHbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHUSA MpeaMeTa «XUMHUS» TOCTUTAIOTCS B €IWHCTBE YYEOHOM W BOCIHMTATEIHHON
JESITeIbBHOCTY B COOTBETCTBUU C T'YMaHHUCTUYECKHMMH, COLUMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHM IICHHOCTSIMHU U
ujearaMyd POCCHICKOTO TIpakJaHCKOTO OOIIecTBa, MNPHUHITHIMH B OOIIECTBE HOpPMaMH W MPaBHJIAMU TOBEJEHUS,
CIOCOOCTBYIONTUMH MPOIIECCaM CaMOIIO3HAHNS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS TMYHOCTH 00YJarOIINXCSI.

JIMYHOCTHBIE Pe3yJabTaThl OCBOSHUS MpeaMeTa «XUMHUsS» OTPaKarT CHOPMHUPOBAHHOCTH OMbBITA MO3HABATEIHHOW H
MPAKTUYECKOHN AESITEeIbHOCTH 00yUaIOIIUXCs 110 pealn3alii MPUHATHIX B 00IIECTBE IEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHUSA .



OCO3HaHUs OOYYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPAaB M 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U MTPABOTIOPSIKY;

MIPEACTABJICHHS O COIIMAIBHBIX HOPMaX M MPAaBHIIaX MEXINYHOCTHBIX OTHOIIEHHUI B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIBHOCTH MPH CO3JAAHUU YYEOHBIX MPOEKTOB, PEUICHUH Y4YEOHBIX U
MO3HABATEIIbHBIX 33124, BBIIIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U TPUHUMATh MOTUBBI, HAMEPEHUS, TJOTUKY U apIYMEHTHI JPYTUX MPY aHATIM3€ PA3IMYHbIX BUIOB
y4eOHOMU JesITeIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUA:

LIEHHOCTHOT'O OTHOIIECHHS K UCTOPUYECKOMY M HAYYHOMY HACJIEANI0 OTE€UECTBEHHON XUMUMU;

YBa)KEHHUS K IPOLIECCY TBOPUECTBA B OOJIACTU TEOPUH U MPAKTUUYECKOTO MPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO
JOCTUKEHHSI HAyKU €CTh PEe3yJIbTaT JJIUTENbHBIX HAOII0IEHUHN, KPONOTIUBBIX SKCIEPUMEHTAIbHBIX TOMCKOB, ITOCTOSHHOTO
TpyJla YYEHBIX U MPAKTUKOB;

MHTEpEca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHHUH U MTOCJIEAYIOIEM aHAIN3€ HHPOPMALIMH O IEPETOBBIX JOCTHKEHUIX
COBPEMEHHOW OTEUYECTBECHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHMUs, STUYECKOTO NTOBEACHMUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYallUW, CBSI3AHHBIE C XUMUYECKMMU SIBJICHUSMU, U NPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHHUE U MOCTYIIKM CBOMX TOBAPUIIEH C IMO3ULMI HPABCTBEHHBIX U MPABOBBIX HOPM H
OCO3HAaHHUE MOCIEACTBUN ITUX MOCTYIIKOB,;

4) dpopmMupoBaHNs KyJbTYPbI 310POBbS:

NOHUMAaHUsl IIEHHOCTEW 3J0pOBOro U 0O€30macHOro obpasza >KM3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOILIEHUS K
COOCTBEHHOMY (hPM3MUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

coOMroieHusT TpaBWJI O€30MacHOro OOpalleHHus ¢ BellecCTBaMU B OBITY, MOBCEIHEBHOW J>XM3HU U B TPYIOBOM
NEeSATENbHOCTH;



MOHUMAaHUS LIEHHOCTH MPABUJT MUHUBUTYIBHOTO M KOJUIEKTUBHOTO O€301M1aCHOTO MOBEJICHUS B CUTYAIIMSIX, YTPOKAIOIIUX
3JI0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUs MOCIEACTBUIA U HEMPUATHUS BPEIHBIX MPUBBIYEK (YITOTPEOICHHUS aNKOTOJIsl, HAPKOTHUKOB, KypeHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HUCCIEAOBATEIIbCKOM JIESTENIbHOCTH, OOIECTBEHHO TIOJIE3HOM,
TBOPYECKOM M IPYTUX BUAAX AEATEIBHOCTH;

YCTAaHOBKHM Ha aKTUBHOE y4YacTHE B PEIICHUH MPAKTUYECKHUX 3a]ad COLUMAIbHOW HAINpaBIEHHOCTH (B pamMKax CBOErO
KJ1acca, IIKOJIbI);

UHTepeca K MPaKTUIECKOMY U3yUEHHUI0 Tpodeccuil pa3IuyHoro pojia, B TOM YUCIIE HA OCHOBE MPUMEHEHUSI TPEIMETHBIX
3HAHWM 110 XUMUH;

YBaXXEHUS K TPYAY, JIIOASIM TpyAa U pe3yiabTaTaM TPyAOBOU I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MHJIMBHIYaJIbHOM TpaeKTOpUHU oOpa3oBaHMsl, Oy IylIel mpodeccuu U peaan3auuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUHU, HHTEPECOB U MOTPEOHOCTEN
00111eCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU LEJIECO00PA3HOTr0 OTHOLIEHUS K MPUPOJE, KAK HCTOYHUKY CYLIECTBOBAHHUS KU3HU HA 3eMJIE;

MOHUMAaHUs TJI00aTBbHOTO XapakTepa AKOJIOTHYECKUX MPOoOJeM, BIUSHHUS SKOHOMHUYECKUX IMPOILIECCOB HA COCTOSIHHUE
NPUPOJTHON U COLUAIIBHOU CPEIBI;

OCO3HaHUS HEOOXOAMMOCTH HCIIOJNB30BAHMSI JOCTHKEHUM XUMHHM JUIsl pEIIeHUs BOMPOCOB PALMOHAIBHOTO
IIPUPOAOIOIb30BAHMS;

AKTUBHOTO HENPUATHUS INECUCTBUM, NPUHOCAIIMX BpEd OKPYXKAIOLIEW NPUPOJHOU Cpene, YMEHUS IPOTrHO3UPOBATH
HEOIaronpusITHbIE IKOJIOTHYECKUE TTOCIIECTBUS MPEANPUHUMAEMBIX ACHCTBUHN U NPEeOTBPAILATh UX;

HaJU4Msl Pa3BUTOrO 3KOJOTMYECKOIO MBILIIEHUS, 3KOJIOTMYECKOW KYJIbTYpbI, ONBITA AEATEIBHOCTH 3KOJOTHYECKOU
HaIIPaBJIEHHOCTH, YMEHUS PYKOBOJICTBOBATbCS MMHU B I03HABaTEIbHOM, KOMMYHHMKAaTUBHOM W COLMAJIBHOW IPAKTHKE,
CITIOCOOHOCTH M YMEHUSI aKTUBHO MTPOTHUBOCTOSITH UE0JIOTHN XeMO(hOoOuu;



7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM
MIPaKTHKH;

TIOHUMaHUs CTICIIU(PUKN XUMUHU KaK HAyKH, OCO3HaHUs €€ PO B (GOPMUPOBAHUH PAIIMOHAIIBHOTO HAYYHOTO MBIITUICHUS,
CO3J/IaHUU TIEIOCTHOTO MPEJCTABICHHUS 00 OKPYKAIOIIEM MHUPE KaK O SAMHCTBE MPUPOJIBI U YEJIOBEKA, B MO3HAHUN TPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHu Ipo0JIeM COXPaHEHUsI IIPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMHUH TSI COBPEMEHHOM MMBUIIM3AINHN: B €€ TYMaHUCTUICCKON HAPABICHHOCTH
¥ BaXHOU POJIM B CO3JaHUU HOBOHM 0a3bl MaTepUAIbHON KYJIbTYpHI, PEIICHUH TI00ATBHBIX TPOOJIEM YCTOWYHUBOTO Pa3BUTHS
YeJIOBEUECTBA — CHIPHEBOM, PHEPTreTUUECKOM, MTUIIIEBOM U IKOJIOTUYECKON O0€30MaCHOCTH, B Pa3BUTHH METUIIMHBI, 00ECTIeYEHUN
YCIIOBUM YCIIEIIHOTO TPY/Ia U AKOJOTHYECKH KOM(DOPTHOM KU3HH KaXIO0r0 YieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHHUMAHHs CYITHOCTH METOJOB TO3HAHUS, WCIOJB3YEMBIX B E€CTECTBEHHBIX
HayKax, CITOCOOHOCTH HCIIOJIb30BaTh TOJydaeMble 3HAHUS JJIsS aHAM3a W OOBSCHEHUS SBICHUN OKPY)KAIOIIETO MHpa |
MIPOUCXO/ISIINX B HEM U3MEHEHHUH, YMEHUS JIeJIaTh 00OCHOBAHHBIC 3aKJIFOUCHHS Ha OCHOBE HAyYHBIX (PaKTOB M MUMEIOIIIMXCS
JAHHBIX C IEJIBIO TIOJIYYEeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIB30BaTh XMMUYECKUE 3HAHUS ISl pelIeHUs MpoOJieM B pealbHBIX KU3HEHHBIX
CUTYaIusX;

MHTEpeca K MO3HAHUIO M UCCIIEI0OBATEIbCKON e TEIILHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPA30BaHUIO, K AKTHBHOMY TOJYYEHHIO HOBBIX
3HAHWUM M0 XUMUHU B COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TPY/Ia B pa3InyHbIX chepax mpodhecCuoOHAIbHON AESTENHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIC PE3yIbTaThl OCBOCHHSI YU4EOHOTO MpenMera «XUMHUsS» Ha YPOBHE CPEIHEro OO0Iero oOpa3oBaHUS
BKJIFOYAIOT:



3HaYUMBbIE 1J11 POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIMXCS MEKIUCIUILIMHAPHBIE (MEXIPEAMETHBIE) OOLIEHAYYHbIE
MOHSTHS, OTPAKAIOLIUE [EIOCTHOCTh HAy4YHOW KApTUHBI MHpa M CHEUU(PHUKY METOJOB TO3HAHMS, HCIOIb3yEeMbIX B
€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, HEPIHs, SIBICHUE, MPOIECC, CUCTeMa, Hay4YHBIA (DaKT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIEI0BAaHUE, HAOIOIEHNE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTrHe);

yHUBEpCaJbHblE Y4eOHBbIE JEWCTBUS (IIO3HABATEIbHBIC, KOMMYHHMKATHUBHBIC, PETYJIATHUBHBIE), OOECIEUMBAOIINE
(dopMupoBaHue QyHKIMOHATBHON IPaMOTHOCTH M COL[UAIBHON KOMIIETEHIIMU 00yYaroUIXCs;

CIIOCOOHOCTh OOYYAlOLIMXCSl HCIOJIb30BaTh OCBOCHHBIE MEXIWCLUUILUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUA U
YHUBEpCalbHbIE yUeOHbIE IEMCTBUS B TO3HABATEILHON U COLUAILHON MPAKTHKE.

MertanpeameTHble  pe3yapTaTbl  OTPaXKalOT  OBJAJEHUE  YHHMBEPCAJIbHBIMU  Y4€OHBIMU  I103HABATEIbHBIMHU,
KOMMYHUKATUBHBIMH U PETYJIATUBHBIMA JEHCTBUAMH.

OBJageHue YHUBEPCAIbHBIMHU YUYCOHBIMH I03HABATEIbHBIMHU ACHCTBUSIMM:

1) 0a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSTENbHO (POPMYJIMPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpPENENIATh LEIU JAEATEIbHOCTH, 3aZaBas IlapaMeTpbl U KPUTEPUM HX JOCTHKEHMUSA, COOTHOCUTH pE3YyJIbTAThI
NEATEIIBHOCTHU C ITIOCTABICHHBIMU LIEIISIMY;

HCIIOJIb30BaTh NP OCBOCHUH 3HAHUM MPHUEMBI JIOTHYECKOTO MBILIJICHHS — BBIACISITh XapaAKTEPHbIE IPU3HAKU IMOHATHN U
YCTaHaBJIMBATh UX B3aHUMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE MOHATHUSA JIsl OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUM;

BbIOMpAaTh OCHOBAHMSI U KPUTEPUU I KJIaCCU(UKALIMU BEIIECTB U XMMHUECKUX PEaKLIUi;

YCTaHABJIMBATh IIPUYNHHO-CIICACTBEHHBIE CBA3U MEXy U3y4aeMbIMU SBJIICHUSAMU;

CTPOUTH JIOTUYECKUE pPacCyXAeHUs (MHAYKTHUBHBIC, JEIyKTHUBHBIC, 0 aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYJIHPOBATH BHIBOBI U 3AKITIOYCHHUS;

OPUMEHSTh B MpOLIECCE MO3HAHUSA, UCIOJIb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MPeoOpa3OBhIBAThH
MOJIeTIbHbIE MTPEICTABICHUS — XUMUYECKUH 3HaK (CUMBOJ) 3JIEMEHTa, XuMu4eckas (hopMyJia, ypaBHEHHE XUMUYECKON peakluu
— MPH PEIIeHNU Y4eOHBIX IMO3HABATEIbHBIX U MPAKTUYECKUX 3ajay, MPUMEHSATh Ha3BaHHbIE MOJCIIbHBIC MPECTABICHUS IS
BBIBJIIEHUS XapaKTEPHBIX IPU3HAKOB M3y4aE€MbIX BEIIECTB U XUMUYECKUX PEAKIUN.



2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIAJIETh OCHOBAMH METOJ0B HAYYHOT'O TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH;

(GopMyTUpOBATh IENM U 3314l UCCIEIOBAHUS, UCIIONIb30BATh MTOCTABIICHHBIE U CAMOCTOSATEIBHO CHOPMYTUPOBAHHBIC
BONPOCHl B KAyeCTBE HHCTPYMEHTA IO3HAHUS U OCHOBBI U1 (POPMHUPOBAHMSI TMIOTE3bl 10 IMPOBEPKE IMPaBUIBHOCTH
BBICKA3bIBAEMbIX CY)KJICHUH;

BJIa/I€Th HABBIKAMH CaMOCTOSITEJIBHOTO INITAHUPOBAHUS U TPOBECHUS YUEHUUECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBAThH
yMeHUsl HaOII0aTh 3a XOJ0M IPOLEcca, CaMOCTOSITENbHO MPOTHO3UPOBATh €ro pe3yJbTaT, (hopMyIupoBaTh 000OIICHUS U
BBIBOJIbI OTHOCHTENIBHO JOCTOBEPHOCTH PE3YyJbTAaTOB HMCCIEIOBAHUS, COCTABIATH OOOCHOBAaHHBI OTYET O MPOJAEIAHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM MCCIEA0BATENbCKOM W MPOEKTHOW MAESITENbHOCTH, MPOSIBIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOMCKY METOJOB PEIICHUs MPAKTUYECKUX 3a]ad, NPUMEHEHHUIO Pa3Iu4HbIX METOJI0B
MTO3HAHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTHPOBATHCS B Pa3IMUHBIX HCTOUHUKAX HH(POpMaAUH (HAYYHO-TIOMYJISIpHAs TUTEpaTypa XMMHUUECKOT0 COJIepKaHus,
CIpaBOYHbIE MMOCOOUs, pecypcbl MHTepHeTa), aHAIM3UpPOBaTh MH(OPMALMIO PA3IUYHBIX BHJIOB U (OPM MpEICTABIICHUS,
KPUTHUYECKU OLIEHUBATH €€ JJOCTOBEPHOCTh U HEPOTUBOPEUYNBOCTH;

(GopMyIMpOBATH 3aMPOCHl U MTPUMEHSTH Pa3IMYHbIE METOJbI MPU MOUCKE M 0TOOpe MH(pOpMAUU, HEOOXOAUMOU IS
BBITIOJTHEHUSI Y4€OHBIX 3a]1a4 ONPECIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HKCIOJIb30BAHUA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH M PA3NUYHBIX IOMCKOBBIX
CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYI0 (opMy MpeAcTaBieHUs HHpopMmanuu (Cxembl, Tpaduku, AvarpaMMmel,
TaOIUIIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYyYHBIH S3BIK B KauyeCTBE CpeACTBa MpU pabdoTe C XUMHUYECKON uHpOpManuend: NPUMEHSTh
MEXIpeIMETHbBIC ((U3HUEeCKUE U MaTeMaTHIECKUE) 3HAKH U CUMBOJIBI, POpMyITbl, a00peBUATYpbI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISAHOCTH.



OBi1aieHHe YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1CHCTBUSMU:

3aJlaBaTh BOMNPOCHI IO CYIIECTBY OOCYXJTaeMOH TEeMbl B XOJI€ JUAOTa W/WUIM JAUCKYCCHHU, BBICKA3bIBaTh HJIEH,
bopMyIMpoBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBITTOJIHEHUS TIPEIOKEHHON 3a1a4u;

BBICTYIIATh C IPE3EHTALUEN PE3yIbTATOB IO3HABATENIBHOM JEATEIBHOCTH, IOTYYEHHBIX CAMOCTOSATENBHO UITM COBMECTHO
CO CBEPCTHUKAMM IIPU BBIIIOJIHEHUHM XUMHYECKOI'O JKCIEPHUMEHTA, MPAKTUUYECKOM pabOThl MO MCCIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peaju3aluu y4eOHOro MpoeKkTa M (HOPMYIMpPOBaTH BBIBOJABI IO pE3yJbTaTaM IPOBEIEHHBIX
MCCJIEI0BAHMUM MyTEM COTJIaCOBAaHUS NMO3ULUI B X0/1€ 00CYX AEHUS 1 OOMEHAa MHEHUSMH.

OByaieHHe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOATENIHO IUIAHUPOBATh U OCYILECTBIIATh CBOK IMO3HABATEIIBHYIO JIEATEIBHOCTD, ONPENENss €€ Uenu U 3a]auH,
KOHTPOJIMPOBATh U [0 MEPE HEOOXOAMMOCTH KOPPEKTUPOBATH IPEIaraéMblii aITOPUTM ACHCTBUIM IPU BBIITOJIHEHUHU YU€OHBIX
Y UCCJIEI0BATENbCKUX 3a/1a4, BHIOMpaTh Hanbosee 3pPEeKTUBHBIN CIOCOO UX PEIICHUS C YUYETOM MOTYyYEHUs HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTA HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI
11 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeOpraHuuecKasi XUMUsD OTPaKaroT:

c(hOpMHUPOBAHHOCTD MNPEICTABICHUIN: O XHMUYECKOW COCTABJISAIOLIEH €CTECTBEHHO-HAYYHOM KApTUHBI MUPA, POJIHM XUMUHU
B MO3HAHUM SBJICHUWA MPUPOJIbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPbl JIUYHOCTH, €€ (DYHKIIMOHATbHON IPaMOTHOCTH,
HEOOXOUMON /JIsl pelIeHHs] MPAKTHUYECKUX 3a/Jad U DKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3[0POBBIO U
MIPUPOJTHOM CPEAE;

BJIaJICHUE CUCTEMOM XMMHUYECKHMX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOMOJIArAIOIIUE MOHATUSA (XUMHUYECKUI 3JIEMEHT,
aToM, H30TOm, S-, P-, d- DJIEKTPOHHBIE OPOUTAIIM ATOMOB, HMOH, MOJICKYJIa, MOJIb, MOJISIPHBIA OOBEM, BaJCHTHOCTH,
ANEKTPOOTPHULIATENIBHOCT, CTENEHb OKHUCIICHHS, XUMUYECKas CBsI3b (KOBAJEHTHAs, MOHHAs, METAJNINYECKasl, BOAOPOIHAs),



KPUCTAJUIMYECKass PENIETKa, TUIBl XUMUYECKUX PEaKIMd, pacTBOP, DJICKTPOJMTHI, HEIJICKTPOIUTHI, SJICKTPOIUTHUYECKAS
JUCCOIMALINS, OKUCIUTENbh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKIINU, XUMHUUYECKOE PABHOBECUE); TCOPUHU U 3aKOHBI
(Teopust ANEKTPOIUTUYECKON qucconranuu, nepuogndeckuii 3akon JI. . MenneneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB,
3aKOH COXPaHEHHS W MPEBpaIlCHUs SHEPTUU MPU XUMUUYECKUX PEAKIINSX ), 3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JIKAIIME B OCHOBE IOHMMAHMSI TMPUYUHHOCTA W CHUCTEMHOCTH XUMHUUYECKHX SIBJICHHMH,
(haKTOJIOTUYECKHUE CBEICHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30M1aCHOM HCIIOJIb30BAHUN BAKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEIILHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUM BBIABIATh XapaKTEPHbIE TMPU3HAKU TMOHATHM, YyCTaHABJIMBAaTh MX B3aHMOCBS3b,
HCIOJI30BaTh COOTBETCTBYIOIIME MMOHATHS IIPU ONIMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALCHUM;

c(hOpMHUPOBAHHOCTh YMEHUN HCTOIB30BATh XMMUYECKYIO0 CUMBOJIUKY JIJISi COCTaBIIEHUSI (POPMYJT BEIIECTB U YPABHEHHM
XUMHUYECKUX peakiuii, cuctemarndeckyro Homenkiarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTACIBHBIX HEOPTaHMYECKUX
BeleCcTB (yrapHblil ra3, yriaeKUCbli ra3, aMMuUaK, raiméHasi U3BeCTb, HeraléHas U3BECTh, TUThEBAs CO/la, MUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUI ONPEENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUUYECKUX JJIEMEHTOB B COCIUHEHUSIX
Pa3IUYHOTO COCTaBa, BUJl XMMHUYECKOW CBSI3M (KOBAJIGHTHAs, MOHHAS, METAINIMYECKasi, BOJAOPO/IHAS) B COCAMHEHUSX, THUII
KPUCTAJUTMYECKOM PEIIETKN KOHKPETHOTO BEIIECTBA (aTOMHAsA, MOJICKYJISipHAs, MOHHAsS, METAILTUYECKas), XapaKTep Cpe/bl B
BOJIHBIX PACTBOPax HEOPTAaHUUYECKUX COCTUHEHNUI;

c(hOpPMHUPOBAHHOCTh YMEHHMI YCTaHABIWMBATh NPUHAIICKHOCTh HEOPTraHUYECKUX BEIIECTB IO HX COCTaBy K
onpenenEéHHOMY KJIacCy/Tpymie COeqUHEHUI (MMPOCThIe BEUIECTBA — METAJIBI U HEMETAJIbI, OKCHJIbI, OCHOBAHUS, KUCIOTHI,
aMm(poTepHBIC THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMBICH Mepuoandeckoro 3akona /[. 1. MenaeneeBa u 1eMOHCTPUPOBATh €0
CUCTEMATU3HUPYIOUTYI0, O0BSICHUTEIbHYIO U MPOTHOCTUYECKYIO (DYHKITNY;

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTepU30BaATh AJICKTPOHHOE CTPOCHUE aTOMOB XUMHYECKHUX AJIEMEHTOB 1—4 mepuoaos
[Tepronnyeckoit cucteMbl Xumuueckux anemeHToB JI. WM. MeHaeneeBa, HCHOAb3ysl MOHATHSA «S-, P-, O-3JIEKTpOHHBIC
opOuTaANM», «IHEPreTUYECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB XMMHUYECKHX 3JIEMEHTOB M MX
COEIMHEHUH MO nepuoam U rpymnnam llepruoanueckon cucreMsl xumuueckux aneMeHToB 1. . Menneneena;



c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMUYECKUE CBOMCTBA HEOPTraHWYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHNE IT€HETUYECKOM CBSI3U MEXK/1y HEOPraHWYECKUMH BEIIECTBAMU C TOMOUIBIO
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIACCU(UUIUPOBATH XUMUYECKUE PEAKIIMHU MO Pa3IUYHbIM MpU3HAKaM (YUCITY U COCTaBY
pearupyronmx BemecTB, TeI0BoMY 3P (HEKTy peakIuu, U3MEHEHHUIO CTENIeHEH OKUCIIEHUS JIEMEHTOB, 00paTUMOCTH PEaAKIIHH,
YUYacTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABISATh YPABHEHUS PEAKIMI pa3IMYHBIX THUIOB, IMOJHBIE U COKPAIIEHHBIE YPaBHEHUS
peakinii HFOHHOTO OOMEHA, YUUTHIBAsI YCIOBHS, IPU KOTOPBIX 3TU PEaKUUU UAYT IO KOHIIA;

cOPMUPOBAHHOCTh YMEHHUIl TNPOBOAUTH pEAKUWH, MOATBEPKIAIOIINE KAYECTBEHHBIH COCTAaB  PA3IUYHBIX
HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c()OPMUPOBAHHOCTh YMEHHMI paCKpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEACTBOM
COCTABJICHMSI JIEKTPOHHOTO OajaHca 3THX PeakUuid;

c(OPMUPOBAHHOCTh YMEHUU OOBICHATH 3aBHUCHUMOCTh CKOPOCTHM XHUMHYECKOM peakUuu OT pa3iIMuHbIX (PAKTOPOB;
XapaKTep CMELIEHNS XUMUYECKOTO PABHOBECHUS B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTeus (npuHuun Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTEPU30BATh XUMUYECKHE MPOLECCHI, JIEKAUTUE B OCHOBE MPOMBIIIUIEHHOT'O TIOJTYYEHHUS
CEpHOI KMCJIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMUX HAYYHBIX MTPUHIUIIAX U IKOJOTUUECKUX
npobsieMax XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHHMM MPOBOAMTH BBIUMCICHHSI C MCIOJIb30BAHHEM IOHITHUSI «MaccoBas JOJs BEIlIEeCTBa B
pacTBope», 00BEMHBIX OTHOILLIEHUH ra30B MPU XMMHUYECKUX PEaKLHAX, MACChl BEIIECTBA WM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAacce WM 00bEMY OJHOTO U3 YYACTBYIOUIMX B PEAKIMH BEIIECTB, TEIJIOBOrO 3(pdexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUsI MacChl BEIIECTB, MPEBPALIEHUSI U COXPAHEHUS DHEPTUU;

cOpPMUPOBAHHOCTh yYMEHHM CcOOMIOJaTh TMpaBWiIa TOJB30BAaHUS XHMHUYECKOM TMOCYIOoW U  JabOpaTopHBIM
o0opylOoBaHHEM, a TaKXe NpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHUM C HUHCTPYKUHUSMHU IO BBIMOJIHEHUIO
71a00pPATOPHBIX XUMUYECKUX OTBITOB;



c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJHATh XUMUYECKUM SKCTIEPUMEHT (Pa3fiosKeHHE MEPOKCHIa BOAOPOIa
B MMPUCYTCTBUHU KaTaJIM3aTOpa, OTMPEEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HHIUKATOPA, BIUSHUE
pPa3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM peakIiiu, peaKkIui HOHHOTO 0OMEeHa, KaueCTBEHHBIC PEaKINK Ha CyIbdart-,
KapOOHAT- W XJIOPUA-aHUOHBI, HA KAaTHOH AMMOHMS, PEUICHUE HKCIEPUMEHTAJbHBIX 3alady Mo Temam «MeTtamie» u
«HemeTannel») B COOTBETCTBUU C MpaBUJIAMU TEXHUKUA O€30MACHOCTH NpH OOpallleHHH C BEIIECTBAMHU U J1a00paTOpHBIM
00opyI0BaHUEM, MPEICTABIATh PE3yJIbTaThl XMMHUYECKOTO SKCIEpUMEHTa B (OpME 3alKCH ypaBHEHUN COOTBETCTBYIOIIUX
peaknuii u GopMyIUPOBATH BEIBOJIBI HA OCHOBE ATHUX PE3YyJIbTATOB,;

c(hOPMHPOBAHHOCTh YMEHHH KPHUTHUYECKH aHAJIW3MPOBATH XHUMHYECKYI0 HH(POPMAIHIO, IMOIy4aeMyl0 W3 pPa3HbBIX
HMCTOYHHUKOB (CpEJICTBA MACCOBOIM KOMMYHUKauu, UHTEpHET U IpyTuX);

c(hOpMHPOBAHHOCTh YMEHUN COOJIIOAATh MpPAaBUJIA DKOJOTHUECKH IE€JeCO00pa3HOro MOBEACHUS B OBITY U TPYJIOBOM
JESATETHLHOCTH B IEIISIX COXPAHCHHS CBOETO 3/I0POBbhS M OKPYKAIOMIEH MPUPOTHOMN CpeIbl, 0CO3HABATh OMTACHOCTH BO3ICUCTBUS
Ha JKUBBIC OpPraHU3MBI OMPEICIEHHBIX BEIIECTB, MOHMMAs CMbICH mokazatens [IJIK, mosicHAT, Ha TpuMepax CIOCOOBI
YMEHBIIICHUS U TIPEIOTBPAIICHHUS UX BPEIHOTO BO3CHCTBUS Ha OPTaHNU3M YETIOBEKA;

JUTSL 00YYAIOIUXCS C OTPAHUYECHHBIMHI BO3MOKHOCTSIMU 3/IOPOBbSI: YMEHUE IPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX
METO/1aX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

JUISL CIIETIBIX U CJIA0OBUJAIIMX OOYYArOUIUXCS: YMEHUE HUCMOJb30BaTh PEIbe()HO-TOUCUHYIO cUCcTeMy oOo3HaueHui JI.
Bpaitns nns 3anucu xuMuueckux Gopmyi.



IIeJIeBBIe NMPUOPHUTETHI BOCIUTAHUA HIKOJIBHUKOB HAa YPOBEHb CPEAHET 0 06mer0 06p330BaHl/lﬂ

B Bocnuranumn IleTeﬁ IMOAPOCTKOBOI'O BO3paCTa IMPUOPUTCTOM ABJEACTCA CO3TAHUC 6JIaFOHpHHTHBIX YCJIOBHﬁ HJIA Pa3BUTHA
COIMAJIbHO 3HAYMMBbIX OTHOILICHU I IIKOJIBHUKOB, U, ITPCIKAC BCCTO, HICHHOCTHBIX OTHOIIICHUM:

1. K cembe Kak riiaBHOMH OIIOPC B KU3HU YCIOBCKA 1 HCTOYHHKY CI'O CHACTDBA,

2. K 1pyamy Kak OCHOBHOMY CHOCOOY JOCTHXKEHHUS KU3HEHHOIO OJ1aromojiyuusi 4ejoBeKa, 3ajiory €ro YCIEHIHOTO
po¢heCCUOHAIBHOTO CaMOOTPEICIICHHS U OIIYIIEHUS YBEPEHHOCTH B 3aBTPAIIIHEM JTHE;

3. K cBoemy oteuecTBy, CBOEH Masoii u 60nbioil PoguHe kak MecTy, B KOTOPOM YEJIOBEK BBIPOC U MTO3HAN MIEPBBIE PAIOCTH U
HEey/1auu, KOTOopas 3aBellaHa eMy MpeAKaMu U KOTOPYIO HYy>KHO 00eperaTh;

4. K IMpUpPOoAC KaK HCTOYHHKY KN3HH Ha 3GMJIG, OCHOBC CaMOT'0 €€ CYHICCTBOBAHN, HY)K,Z[aIOHIGP'ICH B 3alIMTC U ITIOCTOSIHHOM
BHUMAaHHU CO CTOPOHBI YCJIOBCKA,

5. K Mupy kak riiaBHOMY HMPHUHIHUITY Y€JIOBEUYECKOTO OOIICKUTHS, YCIOBUIO KPETKON APy ObI, HaJladKUBAHUSI OTHOIIICHUH C
KOJUIEraMu 1o padoTe B OyAylIeM U co3AaHus 0JIaronpusaTHOIO MUKPOKIMMATa B CBOEH COOCTBEHHOM CEMbE;

6. K 3HaHMSIM KaK MHTEIUIEKTYaJIbHOMY pecypcy, oOecneunBaroniemMy Oyayliee 4ejioBeKa, Kak pe3ysibTaTy KpOHnoTIMBOIO, HO
YBJIEKAaTEIbHOTO y4E€OHOr0 TPYyAa;

7. K kynpType Kak JyXOBHOMY OOTaTcTBY OOIIIECTBA U BAXXKHOMY YCJIOBHUIO OILIYIICHUS YEJIOBEKOM MOJHOTHI MPOKUBAEMOMN
KHA3HU, KOTOPOE AT €My UTEHUE, MYy3bIKa, ICKYCCTBO, T€ATP, TBOPUECKOE CAMOBBIPAKEHUE;

8. K 300POBLIO KaK 3aJI0Ty HOHFOﬁ W aKTUBHOU KU3HU YCJIOBCKA, €T'0 XOPOLICro HACTPOCHUA U OIITUMHUCTUYHOI'O B3rIsiaa Ha
MHD;

9. K okpyxatoumum JroAsM Kak 0e3yCIOBHOM U aOCOJIOTHOM IIEHHOCTH, KaK PaBHOMNPABHBIM COLMAJIBHBIM MapTHEpaM, C
KOTOPBIMH HEOOXOJUMO BBICTPAaWBaTh JOOpOXKENaTeIbHbIE M B3aUMOIMOICPKUBAIOIINE OTHOLICHMS, JAIOUINE YEIOBEKY
paaoCcTh OOIIEHUS U MO3BOJISIONINE N30€eraTh YyBCTBA OJJMHOYECTBA;



10. K camum cebe kak x035€BaM CBOEH CYIbOBI, CAMOOTIPEACIISIOIINMCS i CAMOPEATA3YIOIIUMCS JTHIHOCTSIM, OTBEYAIOIITIM 32
CBOE COOCTBEHHOE OyayIee.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJTACC
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KoaudecTBO 4acoB
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KoHTpoJibHbIE
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padoThI

JlaGopaTtopHbie

OIIBITBI
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11

Pa3zpmea 1.
Teopernveckue
OCHOBBI XMMHH
Crpoenue
aTOMOB.
Ilepuonnueckuii
3aKOH U
[Tepunonuueckas
cucTeMa
XHUMUYECKHX
snemeHToB /1. U.
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13

2,4

1.2
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BEIIIECTBA.
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BEIIIECTB

6,8
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XUMHYECKHUE
peakuuu

Paspean 2.
Heopranuueckas
XUMMUS

17

4,6




2.1 MeTamibl
2.2 HemeTamnnt 8
CBs13b
53 HEOPraHUYECKUX 5 10
1 OpPraHUYECKUX
BEILIECTB
Paznen 3. Xumus 4 8,10
H )KH3Hb
3.1 XuMUS U )KU3Hb 4
OBIIEE KOJIMYECTBO
YACOBIIO 34
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