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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMHUHM Ha YPOBHE CpeIHEro oOmmiero odpazoBaHus pa3paboTaHa Ha
ocHoBe denepanibHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoi
Oeneparuuy», TpeOOBaHUM K pe3yiabTaraM oOCBOeHUs ¢enepaibHON 00pa3oBaTeNbHOM
nporpamMmbl  cpenHero obmero oo6pazoanus (POII COO), mnpeacTaBiIeHHBIX B
denepaibHOM rocyaapcTBeHHOM oopazoBarenbHoM ctanaapte COO, ¢ yuérom Konnenuuu
npernojaBanus y4eOHOro TmpeaMera «XuUMHUsS» B 00pa30BaTENbHBIX OPTraHU3AIUIX
Poccuiickoii ®expepanyu, pean3yrONIMX OCHOBHBIE O0pa3oBaTElbHBIE MPOTPaMMBbI, U
OCHOBHBIX MONOXkeHui «CTpareruu pa3Butus BocnuTaHus B Poccuiickoit denepanum Ha
nepuona j10 2025 roga» (Pacnopspxenue [paButenbcta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOAXOJOB K pa3pabOTKe MPOrpaMMbl MO XHWMHH, K ONPEACICHHUIO OO0IIeH
CTpaTeruu OOYy4Y€HHUs, BOCIUTAHUS M Pa3BUTUS OOYYAIOLIMXCS CPEACTBAMU Yy4eOHOrO
npeamera «Xumus» s 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBMIIM KOHIENTYaIbHBIS
nonoxkeanss GI'OC COO o B3anMOOOYCTOBICHHOCTH IIENIEH, CONMEpkKaHUS, PE3yIbTaTOB
0o0yueHus 1 TpeOOBaHMM K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, IOJIy4YaeMOe BBIMYCKHHUKAMU 0O0IIe00pa3oBaTeabHON
OpraHu3alliM, SIBJISIETCS HEOThEMJIEMOM dYacThl0o HMX 00pa3oBaHHOCTU. OHO CIIYXKHUT
3aBEpIIAIOIIMM 3TalloOM pealu3aldd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUYEBBIX I[EHHOCTEH, MPUCYIIUX IIETOCTHON CHUCTEME XMMHUUYECKOTO OO0pa3oBaHUs. OTH
[IEHHOCTH KacaroTCs TO3HaHUS 3aKOHOB MPUPOIbI, (OPMUPOBAHHUS MHPOBO33PEHUS U
oO011elt KyJIbTyphl YeTIOBEKa, a TAKKE IKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIICHUS K CBOEMY
3JI0POBbIO M NPHUPOIHOU cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE O0y4arOIIMXCS Ha
ypOBHE CpeaHero oOmero o0pa3oBaHUs CPEICTBAaMU Y4Ye€OHOTO MpeaMera «XHUMUs,
COJIEp’)KaHHE U IOCTPOCHUE KOTOPOrO OMPENENIEHbl B NPOrpaMMe MO XUMHHU C Y4ETOM
crenuUK HAyKd XUMHH, €€ 3HaYeHUs B MO3HAHWU TPUPOJBI U B MaTEPUAIILHON >KU3HU
o0miecTBa, a Takke C Y4YETOM OOIMX Ieled W MPUHIUIOB, XapaKTepPU3YIOLIUX
COBPEMEHHOE COCTOSIHUE CHUCTEMBI cpeaHero obOmiero oOpa3oBanusi B Poccuiickoii
denepaunu.

XuMHST KaK DJJIEMEHT CHCTEMBbI €CTECTBEHHBIX HAayK WrpaeT ocoOylo poib B
COBPEMEHHOW UMBWIM3AIMK, B CO3JJaHMM HOBOW 0a3zbl MaTepHaibHOM KyJnbTypbl. OHa
BHOCHUT CBOW BKJIaJ B (QOPMHUPOBAHHE PAIMOHAILHOIO HAYYHOT'O MBIIUICHUS, B CO3JaHUE
[EJIOCTHOTO MPECTaBICHUS 00 OKPY’KaIOIIeM MUPE KaK O €IMHCTBE MPUPOBI U YEIOBEKa,
KoTopoe (opmMupyercs B XUMUHM HAa OCHOBE TIOHMMAaHHUS BEIIECTBEHHOTO COCTaBa
OKPYAIOILIEr0 MUPa, OCOZHAHUS B3aUMOCBSI3U MEKy CTPOCHUEM BELIECTB, UX CBOMCTBaAMU
¥ BO3MOKHBIMH 00JIACTSMH MPUMEHEHHUS.

TecHO B3aUMOJEWUCTBYSI C JPYTMMH €CTECTBEHHBIMHM HAayKaMH, XHMHsS CTaja
HEOTHEMJIEMOI YaCThI0O MHUPOBOM KYJIbTYpPhI, HEOOXOIUMBIM YCIOBHEM YCIICITHOTO TPyAa U
MKU3HU Kaxaoro ujieHa odbmiectBa. CoBpeMeHHass XMMHUSA KaK HayKa CO3uJaTelbHas, Kak
HayKa BBICOKMX TE€XHOJOTHU HAIpaBjeHa Ha PElIeHUE TII00ATbHBIX MPOOJIeM yCTONYMBOTO



pPa3BUTHUS YEJIOBEYECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBOM, SKOJIOTMYECKOU
0€30MacCHOCTH U OXPaHbI 3JI0POBbSI.

B cooTrBercTBHM ¢ 0OIMMU HENSIMH U MPUHIIUIIAMU CPEIHEro 00IIero oO0pa3oBaHMs
conepkanre mpeamera «Xumus» (10-11 kmaccel, 0a30BbII  ypOBEHb H3YUECHHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOJATOTOBKY OOYYaromuxcs,
HEOOXOIUMYI0O UM JUIsl BBIPAOOTKH MHPOBO33PEHUECKUX OPHEHTHPOB, YCIIEUTHOTO
BKJIFOUCHUSI B KM3Hb COLIMYMa, MPOJOJDKEHHsSI OOpa3OBaHMs B PAa3jIMYHBIX OOJACTSIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBJISIIOIIMMH TIpEeIMETa «XUMUS» SIBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO0mas U HEOpraHWYecKass XUMHS», OCHOBHBIM KOMITIOHEHTOM COJEpIKaHUs
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHWH 10 HEOPTaHUYECKOW XUMHUHU
(c BKJIIOYEHHEM 3HAHUW W3 O0IIe XUMUU) M OpraHuueckod xumuu. dopmupoBaHue
JAHHOM CHUCTEMbl 3HAHUU TMpU U3YYEHUH MpeAMeTa O00ecneuyrBaeT BO3MOXKHOCTh
PacCMOTpPEHUS BCErO MHOTrooOpasusi BEIIECTB Ha OCHOBE OOIIMX MOHSATHUN, 3aKOHOB U
TEOPUU XUMUHU.

Ctpyktypa coaepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeOopraHuveckas XuMus» cQopMUpoBaHa B MPOrpaMMe MO XMMHH HAa OCHOBE CHCTEMHOIO
MoJIX0/a K M3yUYCHHIO YU4eOHOTro MaTepuaia U OOyCIIOBJIICHA UCTOPHYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUW Ha ONPENENEHHBIX TEOPETUYECKUX ypoBHSAX. Tak, B Kypce
OpraHUYeCKON XWUMHUU BEIIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCHUUECKON Teopuu
CTPOCHHUSI OpPraHWYECKUX COEOUWHEHHI, a TaKK€ Ha YPOBHE CTEPEOXMMHUUYECKUX H
AJIEKTPOHHBIX TPENCTABICHUN O cTpoeHuu BeriecTB. CBeneHusi 00 M3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUHU — OT YIJIEBOAOPOAOB J0 CJIOKHBIX OMOIOTHYECKU aKTUBHBIX
coelMHeHU. B Kypce opraHvueckod XMMHM TMOJIY4arOT pa3BUTHE C(POPMUPOBAHHBIE HA
YPOBHE OCHOBHOT'O OOIIETr0 00pa3oBaHUs MEePBOHAYAIbHBIE NIPE/ICTABICHUS O XUMHUYECKOU
CBSI3M, KJIaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMICTB BEIIECTB OT UX
CTPOCHUSI, 0 XUMHUECKON pPEaKIInH.

[Tog HOBBIM yTJIOM 3peHus B NpeameTe «XuMus» 0a30BOr0 YPOBHSI pacCMaTpPUBACTCS
U3YYCHHBI Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEOPETUYECKU MaTepuan u
(haKTOIOTUYECKHE CBEIECHUS O BEMIECTBAX U XMMHUYECKON peakiu. Tak, B 9aCTHOCTH, B
Kypce «OO0111ast 1 HeopraHuueckass XuMus» 00y4arolUMCsl TIPEI0CTABISETCS BO3MOXKHOCTh
OCO3HATh 3HAYEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOIOTUYECKUX
NO3UIUH, TIy0)Ke MOHATh HCTOPUYECKOE HM3MEHEHHE (YHKIUMWA 3TOro 3akoHa — OT
00001IaroIIeH 10 OOBACHSIONMIEH U TPOrHO3UPYIOIIEH.

Envnas cuctema 3HaHUM O BaXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOEHUHU, CBOMCTBAX
U TNPUMEHEHUH, a TAKXKE O XUMUUYECKUX PEAKLMIX, UX CYUIHOCTH M 3aKOHOMEPHOCTSX
npoTekaHust pgomnonHsercs B Kypcax 10 m 11 kiaccoB snemMeHTamMH COJEpIKaHHUS,
UMEIOIUMU KYJbTYPOJIOTUYECKUA W TPUKIAAHONW XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT
MOHUMAHHUIO B3aUMOCBSI3M XUMHUM C JPYTMMH HayKaMH, pAacKphIBalOT €€ poJib B



MO3HABATEILHON M MPAKTUYECKON NIEATEIbHOCTH YE€IOBEKa, CIOCOOCTBYIOT BOCIHTAHUIO
yBaXEHUSI K TMPOLIECCY TBOpPYECTBA B OOJACTH TEOPUM M MPAKTUYECKUX MPHIOKEHUN
XUMUH, TTOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHUECKH OCMBICIMBATh MH(OPMAIMIO U IPUMEHSTh
e€ JJId TMOMNOJIHEHMsS] 3HAaHWUW, PEIIeHUs WHTEUIEKTYaJbHbIX M 3KCHEPUMEHTAIbHBIX
UCCIIEZIOBATENbCKUX 3a7au. B 1enom conepikanue yueOHOro npenMera «XUMHs JaHHOTO
YPOBHS ~ M3y4Y€HUS  OPUEHTUPOBAaHO  Ha  (GOpMUpOBaHHE y  OOyYarOIIUXCS
MHUPOBO33PEHUYECKON OCHOBBI JUIsl TMOHMMaHUA (PUIOCOPCKUX HAEH, TaKUX Kak:
MaTepHaIbHOE E€AMHCTBO HEOPraHMYECKOr0 M OPraHMYecKoro Mupa, OOYCIOBIEHHOCTh
CBOMCTB BEUIECTB UX COCTAaBOM M CTPOEHHUEM, IT03HABAEMOCTh MPUPOIHBIX SBJICHUM ITyTEM
DKCIIEPUMEHTA U PEIICHUSI MPOTUBOPEUUN MEXKTYy HOBBIMH (DaKTaMH U TEOPETHUECKHUMU
NPEANOChUIKAaMH, OCO3HAHUE POJIM XMMHUHU B PEIICHUH IKOJIOTMYECKUX MPOOJeM, a TakkKe
npo0OsieM cOepexeHus: SHEPTETUUECKUX PECYPCOB, ChIPhs, CO3JJaHUSI HOBBIX TEXHOJIOTHI U
MaTepuanoB.

B miaHe pemieHus 3aad BOCIHMTAHMS, PA3BUTHS U COLUAIM3ALUU OOYYaOIIUXCS
NPUHATHIE TPOrPaMMONA MO XUMHH MOAXOMAbI K ONPENEIECHUIO COIEPKAaHUS U MOCTPOECHUS
npeaMera MpeaycMaTpuBaOT (OPMHUPOBAHUE YHHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM,
UMEIOMIMX 0a30BO€ 3HAUEHUE I PA3IUYHBIX BHUJIOB ACSTENBHOCTU: PEIICHUs MPOOJIeM,
MOUCKa, aHain3a W 00paboTku HH(POpMAIMU, HEOOXOAUMBIX MJi MPUOOPETEHUSI OMbITa
NPAKTUYECKONM M HCCIEA0BATENbCKOW JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B
MO3HAHUU XHUMUHU.

B mpaktuke mpenogaBaHus XMMHHM Kak Ha YpPOBHE OCHOBHOT'O 0O0Iero oOpa3oBaHus,
TaKk M HAa YpOBHE CpeAaHero oOuero oOpa3oBaHMs, NPU ONPEIEICHUU COJEpKATEIbHOU
XapaKTEPUCTUKU 1eNe U3ydeHHs MpeaMeTa HalpaBiIeHHUEM NEPBOCTENIEHHON 3HAYMMOCTH
TPaJAUIIMOHHO TpHU3HAETCS (OpPMUPOBAHME OCHOB XUMHUYECKOM HayKh Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, TPAKTUYECKON NEATENBHOCTH YEJIOBEKAa M KAK OJHOIO M3
KOMIIOHEHTOB MHUPOBOM KyibTypbl. C METOIMYECKOW TOYKM 3pEHUS TaKOM NOAXOHI K
OTIPEIENICHUIO IeNIe U3yUeHUs PEeMETa SBISETCS BIIOJHE ONPaBIaHHBIM.

CoriacHo J1aHHOW TOYKE 3PEHUS TIaBHBIMHU LIEISIMU U3YUEHUS NMpeaMeTa «XuMHUs» Ha
0a3zoBoM ypoBHe (10 —11 ki1.) aBisitoTCS:

e (opMHpPOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUM KaK Ba)KHEHIIEH CcOCTaBIsrONIeH
€CTECTBEHHO-HAYYHOM KapTHUHbI MHpa, B OCHOBE KOTOPOW JIEXKAT KIIOYEBbHIC
MOHATHS, (PyHIaMEHTAJIbHbIE 3aKOHBI M TEOPUU XHUMHH, OCBOEHHUE S3bIKa HAYKH,
YCBOCHHE M MOHMMAHHUE CYIIHOCTH JIOCTYIHBIX O0OOIIEHUN MHPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJICHUE C UICTOPUEN UX PAa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE NMPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIECTB
U XUMHYECKMX  pEaKluid, HEOOXOAUMBIX [JIi  TPUOOPETeHHs]  YMEHUH
OPUEHTHPOBATHCS B MHUPE BEUIECTB M XMMHUUYECKUX SIBJICHUN, UMEIOIIMX MECTO B
NPUPOE, B MPAKTUUECKON U MOBCEIHEBHOM KU3HU;



e pa3BUTHE YMEHUH M CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJCHHEM U
OOBSICHCHHEM XHMHUYECKOTO JKCIIEpUMEHTa, COOIIOJACHHEM MpaBHI OE30MacHOrO
oOpaleHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTuM, coaeprkaTenbHas XapaKTepUCTHKA IIefiel U 3a7a4 U3y4eHHsI TpeaMeTa
B MpOrpaMMe MO XUMHUU YTOYHEHa M CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMHU
NPUOPUTETAMU B CHUCTEME CpeaHero oomiero oOpa3oBaHus. CerogHs B MpPENojaBaHUU
XUMHM B OoJbIIed cTenmeHH OTHAA€TCS MPEANOYTEHUE MPAKTUYECKON KOMIIOHEHTE
COJIepIKaHUS o0yueHwus, OpPUEHTHPOBAHHON Ha  TOATOTOBKY  BBIMTyCKHUKA
o0111e00pa3oBaTeIbHON  OpraHU3alldy,  BJAJCIONIET0O HE  HA0OpOM  3HAaHWM, a
(YHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHUSIMU aKTHUBHOI'O MOJIYYEHUS
3HAaHUU U IPUMEHEHUS UX B PEabHOM KU3HU JJIs PEeLIeHUs MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mpu W3yuyeHUW TNpeamera «XUMHS» JOMHUHUPYIOIIEE 3HAYCHHE
pUOOPETAIOT TaKUE IETU U 3a/1a4H, KaK:

amanranus OoOydJalolmuXxcs K YCJIOBHSM JWHAMHUYHO pPa3BUBAIOIIETOCS MUDPA,
dbopMupoBaHUE HUHTEIUVIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMECHEHUEM;

¢opMupoBaHue y OOy4YaroIIMXCsl KIFOUEBBIX HABBIKOB (KIJIFOUEBBIX KOMIIETEHIUH),
UMEIOIINX YHHUBEPCAJIbHOE 3HAUEHUE I PA3IUYHBIX BHIOB ACSITEIBHOCTH: PEIICHUs
npo0JsieM, MoucKa, aHaju3a U 00paboTKU HH(pOpMALUMU, HEOOXOIUMBIX AJIA MPUOOPETEHUS
OTIBITA JIEATEIBHOCTH, KOTOpasi 3aHUMAaeT BaXHOE MECTO B MO3HAHUM XUMUH, a TAKXKe IS
OLIEHKM C TIO3MLIMHA HKOJIOTMYECKOM Oe30MacHOCTH XapakTepa BIUSHHUS BELIECTB U
XUMHYECKHUX MPOIIECCOB HAa OPTaHU3M UYEJIOBEKa U MPUPOIHYIO CPEy;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HWHTEIUICKTYyaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEH 00YJarOIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPHOOpPETaTh HOBBIC 3HAHUS
[0 XUMUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMHM, HCIIOJIb30BaTh COBPEMEHHbBIE
UH(POPMAIIMOHHBIE TEXHOJIIOTUU JUJISl TIOMCKA M aHalmM3a y4yeOHOW M HAayYHO-TIOMYJISIPHOM
UHPOPMAIIUU XUMUYECKOTO CO/ICPIKAHHS,

dbopMupoBaHHE € PA3BUTHE Y OOYYAIOIIMXCS AaCCOIMATHBHOIO M JIOTHYECKOTO
MBILUICHUS, HaOII0JaTeNbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, NPH IUIAHUPOBAHWM U TPOBEICHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIHTaHUE y OOyYaronmxcs yOSKIEHHOCTH B TYMaHHCTHYECKOW HaIPaBIICHHOCTH
XUMHHM, €€ BaXXHOW POJIM B PELICHUH TJI00ANbHBIX MPOOJIEM PpalMOHAIBLHOTO
PUPOIOTOIH30BAHUS, MTOTIOHEHUS YHEPTETUIECKUX PECYPCOB M COXPAHEHUS MPUPOTHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHSI K TPUPOJE M CBOEMY
3I0pOBBIO, a TaK)Ke TNPUOOPETEHUs ONbITa MHCIOJIb30BAHUS TMOJIYYEHHBIX 3HAHUM JUIs
NPUHSATUS TPAMOTHBIX PEIICHUN B CUTYAIUSAX, CBA3AHHBIX C XUMUYECKUMHU SIBJICHUSMHU.



B ydebHOM rutaHe cpenHero oOmiero oOpa3zoBaHusi TpeamMeT «XuMwus» 0a30BOro
YPOBHS BXOAMT B COCTaB MPEAMETHOM 001acTH «ECTECTBEHHO-HAYYHBIC MPEIMETHI.

OOmee YMCIIO YacoB, OTBEIEHHBIX JUIS HM3YYCHHUS XUMHH, Ha 0a30BOM YPOBHE
cpeaHero obmiero obpazoBanusi, coctaisier 68 vacos: B 10 kmacce — 34 ydaca (1 yac B
Hegnento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COILEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHHYecKOl XMMHH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIY4EHUH HOBBIX BEIECTB M MaTepUaloB. Teopus CTPOCHUS OPTaHUYECKUX
coenuHeHuid A. M. BytiepoBa, e€ ocHOBHbIE 1O0XKeHUsA. CTpyKTypHbIE (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSAX — OUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYEeCKUX COCIUHEHUU (CUCTEMaTHWYecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYECHMsI BEIECTB M HUX IIPEBPAILCHMMN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (MJIaBjieHue, OOyIrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTENIINEe MPEJCTABUTENN AalIKaHOB: (PU3WYECKHE W XMMHYECKHE CBOMCTBa
(peakuuy 3aMellleHUss U TOPEHHUs), HAXOXKJACHHWE B IMPHUPOJAE, IOIY4YEHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN PSAA. DTUIEH U NPOINMIEH —
OpOCTENIINEe MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XMMHYECKHE CBOMCTBa
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeHIue
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MpOCTEUIINKA TNPEICTaBUTENb AJIKMHOB: COCTaB, CTPOCHHE, (DU3UYECKUE H
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu rajJloreHUpPOBAaHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTmyeckass CBSI3b MEXAY YIVIEBOJAOPOAAMH, MPUHAICKANUMUA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKHK YTrIEeBOAOPOAOB. IIpupoaHbIi Ta3 W MOIYTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib ¥ MPOAYKTHI €ro NepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIoreHONPOU3BOIHBIX, MMPOBEICHUE NPAKTUYECKON PabOThl: MONyYeHHE dTUJICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kuciiopoaconep:kamue opranu4ecKue coeJMHeHUsA

IIpenensHble OQHOATOMHBIE CIMPTBHL. MeETaHOI W 3TAHON: CTPOCHHE,
(¢u3znueckrue W XHUMHYECKHE CBOWCTBa (peakUMU C AKTHUBHBIMM METaJUIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroatoMHble  COMPTHL. DTWICHIJUKOIb W  [JIUUEPUH: CTPOCHHUE,
(¢uznuecke W XUMHUYECKHME CBOMCTBA (B3aMMOJAEHCTBHE CO ULIEIIOYHBIMH
MeTaJJlaMH, KauyeCTBEHHas peakluss Ha MHOroaTOMHbIE CNUPTHI). JlelicTBUE Ha

opraHusM 4enoeka. [[puMeHenne riamuepruHa U STUIIEHTJIMKOJIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3WYECKHMEe ¢ XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DoOpManbIEryll, aleTaIbICTUI: CTPOCHHUE,
dusznueckre U XMMUYECKHE CBONCTBA (pEaKIMH OKUCICHUS U BOCCTAHOBIICHMS,
KAueCTBEHHBIE PEAKIINH), OJYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KHCIIOTBI: CTpOCHUE, (PU3MYecKne U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakius 3TepuduKaiim), moiyyeHue u mpuMeHeHue.
CreapuHOBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHUCJIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ICHCTBHUE.

CnoxHble >(QUpbl KaK NPOU3BOJIHbIE KapOOHOBBIX KuciaoT. [maponus
cinoxHbIX 3hupoB. Kupsl. ['maponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



YrimeBoael: cocraB, KjlacCHpUKANMs ~ yriieBojoB  (MOHO-, JH- U
nonucaxapubl). ['oko3a — MpocTeimii MOHOCaXapu: OCOOCHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MUECKME W XUMHUYECKHE CBOWCTBAa (B3aMMONIEUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIFOKO3bI), HaXOXJACHUE B TMPHUPOJEC, NPUMEHEHHE,
ounonornyeckas poiib. @orocunres. pykTo3a Kak U30MeP IITFOKO3bI.

Kpaxman u nemnono3a kak npupoiHbie nomumepbl. CTpoeHrne Kpaxmaia u
EUTI0NI03bl.  Du3uueckue W XUMHYECKHE CBOMCTBA Kpaxmania (THAPOIH3,
KauyeCTBECHHAS PEAKIIHsI C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
NpoBe/IeHWEe, HAOJIOJICHHE W OMHCAHHWE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KA4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJA
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOEHCTBHE TJHUIIEPHUHA C
ruapokcuaom meau(ll)), anpaerunos (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemm(ll), B3amMopeicTBHE Kpaxmaia ¢ HOIOM),
IIPOBEICHNE MTPAKTUIECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHON KHCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIIMH MO0 M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MIPOIYKTOB PEAKITUH ).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTHI KaKk amM(OTepHblE OpraHuyeckue coeauHeHus. duzndeckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku kak MpUPOIHBIE BBHICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKOoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEepUMCHTAIbHBIE METOABl HM3YYCHHsI BEIISCTB W WX IPEBPAICHHMA:
HA0JII0/ICHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JEHATYypalusi OeIKOB MPHU
HarpeBaHWM, IBETHHIC PEAKITUN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEHH S

OCHOBHBIE MOHATHUS XWMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIIHU, CPEIHAS MOJICKYJIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHCHHA —
TIOJTUMEPHU3AIIHSI ¥ TIOJTMKOHICHCAITHS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HAaKOMJIEHHE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kiacce OCYIIECTBIIIETCS Yepe3 HCIIONb30BaHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHSTHH, SBJISIOMUXCS CUCTEMHBIMH I OTICIBbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0mmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIH (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoIuIHOCTb, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DSHEprusi, Macca, aroM, OJJIEKTPOH, MOJEKYa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranusMm, Owochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doToCHHTE3, OMOJOTWYECKH AaKTUBHBIC BelIecTBa (OCNKH, YTIIEBOJIbI, >KHPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIIBI, TOPHBIE TTOPOJBI, TIOJIE3HBIC UCKOMAaeMbIE, TOTUIHBO,
peCypChI.

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIME CPECTBA, TIEKAPCTBEHHBIE M KOCMETHUECKHE MPenaparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XAMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCKUe YPOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeieHUusT JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DJIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[Tepnonnueckuit 3akoH u Ilepruonnyeckas cucrema XUMUUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOrO 3akoHA U [leprnoanveckoil CUCTEMBI
xumuyeckux anemeHtoB JI. M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBONCTB XHMHUYECKHX D3JIEMEHTOB U
0o0pa3yemMbIX MMHU MPOCTHIX U CIOXKHBIX BEHIECTB MO TPYIIaM U MEPUOIAM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

Crpoenne BemecTBa. XuMHYECKass CBA3b. BHIBI XUMHUYECKOW CBS3H
(KOBaJIEHTHAsl HEMOJIIPHAsl W MOJspHAas, MOHHAs, MeTajuinueckas). MexaHUu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akuentopHslil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenp okuciienusi. IoHbI: KATUOHBI U @aHUOHBI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbl KPUCTAIIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstne o mucnepcHbIx cucteMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10715 BEILIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenkitatypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass  peakuus. Knaccuduxanuss  XUMHUYECKMX — peakluil B
HEOPraHMYEeCKON M OpPraHMYeCKOW XHWMHH. 3aKOH COXPAHEHUsS MAcChl BEIECTB,
3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUU [TPU XUMUUYECKUX PEAKIIUSIX.

CKopocTh peakluu, €€ 3aBUCUMOCTh OT paziudHbIX (pakTopoB. OOpaTuMbIe
peakiuu. XuUMHUYECKOoe paBHOBecHe. DakTopbl, BIUSIOIINE HA COCTOSHHUE
XuMHu4ueckoro pasHosecus. [Ipunnun Jle [larense.

DnexkTponuThyeckas auccouuaiys. CuiabHbIe U ciadbie aaeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEIIECTB M HX NpEBpallCHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBa», U3ydeHUE MOJeNeld KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOJIOPO/JIa B MPUCYTCTBUM KaTAJIIM3aTOPA, ONPEACIECHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIbIO YHUBEPCAIBHOI'O HWHIUKATOpA, pEaKUMH HOHHOrO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUN.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXUMHUYECKUE PaCU€Thl, pAacU€Thl C HCIOJB30BAHUEM IIOHATHUS «MACCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramnel. Ilonoxxkenue HemetaiuioB B llepuoguueckor  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
duznyeckre CBONCTBA HEMETAJJIOB. AJUIOTPOIUS HEMETaUIOB (Ha MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETA/IOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [lonoxkenue merannoB B Ilepuoamyeckoil cucteMe XMMHUUYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000J0YEK
aToMoB MeTauioB. O0mme ¢uzndeckue cpoiicTBa MeTamuioB. CIuiaBel METaJIJIOB.
DJIEKTPOXUMHUUYECKUI P HAIPSYKEHUM METAJIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAJJIOB (HATPUM, KaJIUid, KaJIbIIHM,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

OO6mwme crocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METO/Ibl W3yYE€HUS BEIIECTB M HUX IPEBPAIICHUM:
U3y4eHHEe KOJUIeKIMU «MeTamibl U CIIaBbl», OOpa3IlOB HEMETAIIJIOB, PEIICHHUE
AKCIIEPUMEHTAIBHBIX 3a7a4, HAONIOJEHHE M ONHCAaHHE JISMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THIPOKCHIA ATIOMHUHHUS C pPacTBOpamMu
KHCJIOT U IIeJI0Uel, KaYeCTBEHHbBIE PEAaKIIMU Ha KATHOHBI METAJIOB).

PacuérHbie 3amaum.

Pacuérel maccel BelecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacué€thl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
Y3 BEIIECTB UMEET IPUMECH.

XuMHA ¥ )KM3Hb

Ponp xuMum B oOecrieyeHUM SKOJIOTHYECKOM, DHEPreTUYECKOM U TMHUILEBOU
0€301MacHOCTH, Pa3BUTHH MeIUIIMHBL. [loHATHE O HAy4HBIX METOJaxX ITO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBIIIIEHHOT O
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

YenoBek B MHUPE BEIIECTB W MaTEPHUATIOB: BAXKHEUIIUE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIMOHHBIC MAaTEpUaJIbl, KpPACKH, CTEKJIO, KEpaMuKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XUMHSL ¥ 3I0pPOBbE 4YEJIOBEKA: IMPABWIIA MCIIOJNb30BAHUS JIEKAPCTBECHHBIX
IperaparoB, MpaBujia 0€30MaCHOTO MCIIOJIL30BAHMS MPENapaToB OBITOBOM XUMHUHU
B IIOBCEIHEBHOM KM3HU.

MexIpeIMeTHbIE CBS3H.

Peanuzanus  MeXOpeAMETHBIX  CBA3€d MPH  H3YyUYCHHH  OOIIeH W
HEOPraHWYECKOM XMMUHU B 11 Kiacce OCyIIECTBISETCS YE€pE3 MCIOJIb30BAHUE KaK
OOIlUX E€CTECTBEHHO-HAYUYHBIX TOHSITUH, TaK W TOHATUM, SBIISIIOLUIUXCS
CUCTEMHBIMH JJIS1 OTJICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOme ecTeCTBEHHO-HAyUYHbIE TIOHATHSA: HAy4YHBIM (pakT, TUIOTE3a, 3aKOH,
TEOpHs, aHajau3, CHHTE3, KiIaccuukamus, IEePUOAUIHOCTh, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJIEIUPOBAHNE, U3MEPEHUE, SIBJICHHUE.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaAHOAKTUBHOCTH, MOJIEKYJIa, DHEPTeTUYECKH YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe€ COCTOSIHHE BEILECTBA, (PU3MUECKHUE BEMYMHBI U €IUHUIIBI UX
U3MEPEeHHUsI, CKOPOCTb.

buonorus: knerka, opraHu3M, JKOcHUCTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMbIE, TOILIHBO,
pecypchl.

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAJLTYpPIHs, MPOU3BOACTBO
CTPOMUTENBHBIX MAaTEepUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, MHUIIEBAs
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TIPOI' PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBbPA30OBAHUNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
0o0yJaromKUMHUCS TIporpaMM CpeaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHBIM U TpeaMeTHbIM). HaydHo-MeToaum4ecko OCHOBOM st
pa3pabOTKH IIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPaMM CPEIHETo OOIIero
00pa3oBaHUs SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B cooTrBercTBUM € CHCTEMHO-JEATEIBHOCTHBIM TIOAXOJIOM B CTPYKTYpe
JMYHOCTHBIX PE3YIhTAaTOB OCBOCHHS TpeaMeTa «XWUMHUS» Ha YPOBHE CPEIHErO
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OOYYAIONIUMHUCS POCCUHCKONW TIpakTaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEICIICHUIO;

HAJIMYE MOTUBAIIUN K 00yUYEHUIO;

IIEJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUHN JIMUHOCTH Ha OCHOBE
KJIFOUYEBBIX IICHHOCTEH M UICTOPUUECKUX TPAJAUINI 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYarommxcsi PYKOBOJCTBOBATHCS B CBOEH
JEATENHbHOCTH I[EHHOCTHO-CMBICIIOBBIMA yCTAaHOBKAMH, TMPUCYIIMMH IIETOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHUs;

HaJIM4YMe TPABOCO3HAHUS DKOJOTHUECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE pe3ybTaThl OCBOCHUS TpenaMera «XUMHUS» JOCTUTAIOTCS B
€IUHCTBE Y4YEOHOM U BOCMHUTATEIBHOM JEATCIBHOCTH B COOTBETCTBHUU C
T'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U UealaMd POCCHMCKOrO TPakJaHCKOrO OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMH ¥  TIpaBWIAMH  TIOBEACHUS,  CIIOCOOCTBYIOIIMMH  IpoIeccam
CaMOITO3HAHUS, CaMOpPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTHU
o0yyJarommxcs.

JIM9HOCTHBIE pe3yiabTaThl OCBOCHHUSA TMpeaMeTa «XHMHUS»  OTpakaroT
c(hOpMHPOBAHHOCTh OIBITA ITTO3HABATEILHONH M TMPAKTHYCCKOW JESATEILHOCTH
0o0yyJaromuxcs Mo peajanu3aiiuy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B
Y4acTH:

1) rpamIaHCKOro0 BOCIIUTAHUS .

OCO3HaHMS 00YJaIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00s3aHHOCTEH,
YBaYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPENCTABIICHNUS O COIMAJIBHBIX HOpPMaxX M TMPaBWIAX MEKINYHOCTHBIX
OTHOIICHUH B KOJJICKTHRBE;



TFOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATENbHOCTH TMpPU CO3JAaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M MPUHAMATh MOTHUBBI, HAMEPEHUs, JIOTHMKY H
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

LIEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAy4YHOMY HAcCJEIUI0
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K TMPOIECCY TBOPUYECTBA B OOJACTU TEOPUM U MPAKTHUECKOTO
NPUMEHEHUS] XMMHUU, OCO3HAHUS TOrO, YTO AOCTHXKEHHUS HAYKU €CTh PE3YNbTaT
JUIMTENILHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
NOCTOSIHHOT'O TPY/1a YU4EHBIX U MPAKTUKOB;

UHTEpeca M T[03HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlMH, CBI3aHHBIC C XUMUUYECKUMHU SBJICHUSIMH,
U NIPUHUMATh OCO3HAHHBIE PEUIECHUS, OPHEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJAEHUE U TOCTYIKH CBOMX TOBApPHILEH C
NO3ULIMII HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHWE IMOCIEACTBUMA 3THX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUS IEHHOCTEH 370poBOro U Oe3omacHoro o0pasza JKHU3HW,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (U3MYECKOMY U
NICUXHYECKOMY 3]I0POBBIO;

coOmtofeHuss mpaBui Oe30macHoro oOpalieHusi ¢ BeUlecTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JEATEIBHOCTH;

NOHUMAHMSI LEHHOCTH TpaBWJ HHAMBUAYAJIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAOIIUX 3JOPOBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TOCHEACTBUN W HENPUATUS BPEAHBIX MPUBBIYEK (yHOTpeOIeHHS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BATEIbCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PENICHUUM MPAKTUYECKUX 3a7ad
COIIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOET0 Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUUYECKOMY M3Y4YEHHUIO MPOPECCUuil pa3iudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUSI K TPYLY, JIIOJSAM TPyAa U pe3yJibTaTaM TPYJI0BOM AEATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynyiieil npodeccur W peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIECO00pa3HOr0 OTHOLIEHUS K TPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

MOHUMAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX TPOOJIeM, BIUSHUS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE PUPOJAHON U COLIMAIBHON CPEJibl;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJNIb30BAaHUS JOCTWKEHUU XUMHH IS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEI OKPYXKarolen
OPUPOAHON CpeAe, YMEHHS MNPOrHO3MPOBATH HEOJArONMPHUSTHBIE 3KOJIOIMYECKUE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIUYMS Pa3BUTOrO SKOJIOTMYECKOr0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
OIbITa JEsITENbHOCTH HKOJIOTMYECKOU HAIpPABJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATBhCSI UMM B IO3HABATEIbHOM, KOMMYHHUKAaTUBHON M COLIMAIBHOM
NPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH  HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUSl CHeUU(PUKA XWMHUM KaK HayKd, OCO3HaHUS €& poiud B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBINUICHHS, CO3JaHUU LIEJIOCTHOTO
Ipe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH W peuieHuu MpoOJeM COXpaHEeHHUs
IPUPOJHOIO PAaBHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALUHA: B €€ T'yMaHHCTHYECKON HANpPABIEHHOCTH W BAXXHOM pOJIH B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aIbHBIX POOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIMIIMHBI, OOECIICUCHHH YCIOBUMN
YCHEIIHOTO TpyJla © OKOJIOTHYECKH KOMMOPTHOM >KHM3HU KaXIAOro YJieHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOOB
NO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJTydaeMble 3HAHMS JIJIs aHAIM3a U OOBSICHEHUS SIBJICHUH OKPYXKAIOIIEro MUpPA U
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHUS JIeNlaTh 0OOCHOBAHHBIE 3aKIIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIIOJIB30BaTh XHMHYECCKUE 3HAHHS IS
pelieHus MpobJieM B pealbHBIX KU3HEHHBIX CUTYAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPBIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHWW TI0 XHMHH B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TPpy/a B pazNu4HbIX chepax mpodeccruoHaIbHOMI
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yabTaThl OCBOEHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAQUUMbIE IS dbopMUpOBaHUA  MHPOBO33PEHUS o0y4JaroImxcs
MEXIUCUUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIE MOHSITHS, OTPAKAIOIIUE
[EJIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuu@uKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHUsl, SBJICHUE,
NPOIIeCC, CUCTEeMa, Hay4YHbIH (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIE yueOHbIe NEeUCTBUSA (MO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue G YHKITMOHATBHOM
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMH 00y4YarOmnXCs;
CHIOCOOHOCTD o0yJarouxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCUUILUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIHHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PETYJISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

CaMOCTOSITeIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmnpeAeiaTh IEeIH JEITEILHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEIISIMHU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEPHbIC MPU3HAKU MOHATUM M YCTaHABIMBAaTh MX B3aWMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHSITHS NIl OOBSCHEHUS OTNIEIbHBIX (DaKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KpUTEPUM JUIs KilacCHU(PUKAIMM BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTBH JIOTHYECKHE pacCyKIeHUs (MHIYKTUBHbBIC, JE€AyKTUBHBIE, IIO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3YyEMbIE B XUMHUHA CHUMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, TPEOOPA3OBHIBATH MOJICIbHBIE MPECTABICHUS — XUMUYECKUIN
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
NPUMEHATh Ha3BaHHBIE MOJEIIBHBIE NIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 6a3oBbIe HcCiIea0BaTEILCKHE AeiiCTBUS:

BJIAJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB MU XUMHYECKUX
peaKuunii;

(opMyIHpOBaTh LIETU U 3a/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh IOCTABIECHHBIE
U CaMOCTOSITENbHO C(HOPMYJIUPOBAaHHBIE BOMPOCHI B KAayecTBE HMHCTPYMEHTa
HO3HAHMSI U OCHOBBI Ui (DOPMHUPOBAHMSI TUIOTE3bI MO MPOBEPKE MPaBUIBLHOCTU
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIecCca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pPe3ysbTaT, (OpMyIupoBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOM UCCIIEeIOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, HNPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY
NOMCKY METOJI0OB pEIICHUs NPAKTUYECKHUX 3a/ad, NPUMEHEHHUIO pPa3JIudHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B PA3IUYHbIX MCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcel MHTepHeTa), aHanu3upoBaTh MHMOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTHUBOPEUYNBOCTb;



(GbopMyIHpOBaTh 3aMPOChl U MPUMEHATh Pa3IMYHBIC METOBI MPU IOUCKE U
orbope wuHpOpMAIMKA, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajad
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMUYECKON uH(pOpMalMeil: TpUMEHSATh MeXIpeAMeTHble ((dusudyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3oOBbIBATH 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/I€ [Uaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYIAaTh C MPE3EHTAIMEN pe3ylbTaTOB IO3HABATENLHON NEATENbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIHFHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBIATH CBOIO I[MO3HABATEIHHYIO
JeSTENbHOCTh, Ompenensss €€ Ueaud W 3a7adyd, KOHTPOJIMPOBaTH W IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEITHLHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XHUMHYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TO3HAHWUU SIBJICHUU



npuposibl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOW IPAaMOTHOCTH, HEOOXOIUMOM /JIsl pEIICHHS TPAKTUUYECKUX 3a/1a4
U SKOJIOrMYeCKH OOOCHOBAHHOTO OTHOUIEHHSI K CBOEMY 3/I0POBbIO U MPUPOIHON
cpene;

BJIQJICHUE  CHCTEeMOW  XUMHUYECKHMX  3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalONMe TOHATUA (XUMHUYECKHM DJIIEMEHT, aToM, DJJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTh, SJIEKTPOOTPULIATEIBHOCTh, XUMUYECKAast
CBsI3b, CTPYKTypHasi ¢dopmyina (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJSIpHBIM O00BEM, YriaepoJaHbI ckener, (yHKIMOHAJIbHAsA Tpymna,
paauKan, U30Mepus, U30MEPHI, TOMOJIOTHYECKUI PsZ, TOMOJIOrH, YIJIEBOJOPOIBI,
KHCJIOPOJ U a30TCOJAEPKAILHUE COECIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUA NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHUX
ABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM Ba)XXHEWUIIMX OpPraHWYECKUX BEIIECTB B OBITY U
PAKTHYECKOM JAESTEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIMA,
YCTaHABJIMBATh UX B3aWMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOUIME MOHITHUS MpPU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOIH30BATh XUMHYECKYI0 CHUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMy1 OpraHMYECKHMX BEIIECTB W YPaBHEHUH XMMHYECKUX pEaKIuil,
W3rOTaBIIMBaTh MOJEIN MOJEKYJ OPraHMYECKHX BEIIECTB I WILIIOCTPAUUU HUX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI' O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpraHMYeCKUX BEIIECTB IO MX COCTaBy M CTPOEHUIO K ONpEAeIEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBOAOPOIbI, KHUCIOPOJ U a30TCOAepKaIlne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUA 110
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTAEIbHBIX OPraHMYECKUX BEHIECTB (ITWJICH, MPOINWIECH, alleTHUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAs KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIF0KO03a,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OpMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUAbl XUMHUYECKON CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHHUS TPUMCHATH TIOJOKCHHUS TCOPUU CTPOCHHUS
opranudeckux BemiectB A. M. byriepoBa myis 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBa M CTPOCHHUS; 3aKOH COXPAHEHHs MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh ~ yYMEHHHA  XapaKTepU30BaTh  COCTAaB, CTPOCHHE,
buznueckre W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3TMUHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, ATaH, STWJICH, MPOIUJIEH, AalleTUJIEH,
Oyranuen-1,3, mermnOyraguen-1,3, OeH30J, METaHOJ], 3TAHOJ, STHIICHIIUKOIb,
TJIAIIEPUH, (EHOJI, areTalbIerua, MypaBbUHAs M YKCYCHAas KHCIIOTBHI, TJIIOKO3a,
KpaxmaJl, IeJITI0103a, aMHHOYKCYCHAsI KUCI0Ta), HILTIOCTPUPOBATH TCHETHUECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMU COOTBETCTBYIOIIUX XHUMHUYECKHUX PEAKIUHA C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
CeIpbsi  (He(pTh, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HUX TNEpepadbOTKH U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOPMHPOBAHHOCTh YMEHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJWYECTBA HMCXOIHOTO BEIIECTBA WM IMPOIYKTA
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HUCXOIHBIX
BEIIECTB WJIM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/IaX HAYYHOTO TO3HAHUS, UCTIOJb3yEeMbIX B XUMUHW TIPH U3yYCHUU BEIIECTB U
XUMHUYECKUX ABJICHUM (HaOto/IeHne, U3MEpEHNE, SKCIIEPUMEHT, MOJIEITUPOBAHHKE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHUE 3HAHUS MJis TPUHSATUS PEIICHUA B
KOHKPETHBIX KWU3HCHHBIX CHTYaIlUsAX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIATh MpaBuila MOJIb30BAHUS XUMHUYECKOM
ocyZo W JabopaTOpHBIM OOOpYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMHUYECKUX OITBITOB;

c(OpMHPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMOJHATH XUMHYECKUUN
AKCIIEPUMEHT (TIPEBPAICHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBAHUH, ITOTYyUEHUE
STWJIICHA W W3YYCHHE €r0 CBOMCTB, KAYEeCTBCHHBIC PEAKIUHA OPTaHUYECKHUX
BEIIECTB, JCHaTypalus O€IKOB NMpPU HArpeBaHUU, IIBETHBIE peaklUu OEIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKH O€30MaCHOCTH TpU OOpaIllEHUHu C
BEIIECTBAMHU W JA0OPaTOPHBIM OOOPYIOBAHHWEM, TPEACTABIATh PE3YJIbTATHI
XUMHYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIMU3UPOBATh XUMHYECKYIO
uHGOpMAIINIO, TOJIY4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiu, IHTepHET U ApYrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEJAEHUsI B OBITY W TPYAOBOM JEATENHHOCTH B LEIAX
COXpPAHEHMSI CBOETO 3J0POBbS M OKPY)KAIOUIEH MPUPOAHON Cpelbl, OCO3HABAaTh
OMAacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPTaHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIICHUS] W TMPEAOTBPAIIEHUSI WX BPEIHOTO BO3ACHCTBUS HA OpPraHu3M
YEJIOBEKa;

JUIs 00YYaIOIIUXCSl ¢ OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI: YMEHHE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUSI BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHEMBbIX W CIa0OBUIANIMX OOYYaIONUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHMHUYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUU B TIO3HAHUU SIBJICHUU
npuposbl, B  (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAaKTUISCKUX 3a1a4
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraONIMe TOHATUSA (XHUMHUYCCKUN 3JIEMEHT, aToMm, m3orom, S-, pP-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJTTMYECKasi, BOAOPOIHAS), KpUCTAJUITMUECKas peléTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peakii, XUMHUYECKOE€ DPAaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
BJICKTPOJIUTUYECKONU AUccouranuu, nepuoanueckur 3akoH [[. M. Menpgeneesa,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
IpH XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS NPUUYUHHOCTU U
CUCTEMHOCTH XHMHMYECKUX SIBIICHUH, (haKTOJOTMYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC TMPU3HAKU TOHSITHH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA IMPU
OMMCAaHWU HEOPTAHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(OpMHPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY JJIS
coctaBieHus (GopMyn BEmIECTB M  YpPaBHEHUM  XUMUYECKUX  pEaKIuH,
cuctematuieckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHMYECKUX BeleCTB (yrapHblil Tra3, YrIEKUCIbIA ra3, aMMHUaK, Tali€Has
U3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUH OINpEAENsATh BaJEHTHOCTb U CTENEHb OKUCIICHHUS
XMMHYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJI€HTHAs, MOHHAsI, METAJUINYECKasi, BOJOPO/IHAS) B COCAUHEHHUSIX, TUI
KPUCTANINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
MOHHAsI, METAJUTMUECKas), XapakTep cpeAbl B BOAHBIX paCTBOpPaX HEOPraHUYECKHX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU YCTaHABJIMBAaTh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBYy K ONpPENeIEHHOMY Kiaccy/Tpynmne
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAUIbl U HEMETAILJIbl, OKCU/Ibl, OCHOBaHUS,
KHUCITIOTHI, aM(OTEPHBIE THIPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenaeneeBa u 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB 1—4 mnepuogoB Ilepuoanueckoil cucTeMbl
XuMHYecKuX d3jeMeHToB JI. M. MeHnaeneeBa, MCHOIb3ys MOHATHSA «S-, P-, O-
AIEKTPOHHBIE opouTtanny, «QHEPreTUYECKue YPOBHU», OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX COCIMHEHUU
1o nepuoaam u rpynnam [leprnongnueckon cuctemMbl XUMUYECKHUX di1eMeHToB /1. .
Menaeneena;

chOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C MIOMOIIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATh XMUMHYECKHUE PEAKIUU TI0
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS DJIEMEHTOB, 0OPaTUMOCTH
peakiiu, y4acTHIO KaTajanu3aropa);

c(hOpMHPOBAHHOCTh YMEHMI COCTABJISATh YPaBHEHHUS PEAKIUN pPa3THYHbIX
THUTIOB, TIOJTHBIC M COKPAIIEHHBIC YPABHEHHSI PEaKIUii HOHHOT'O OOMEHA, yUUTHIBAs
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTb yYMEHUW TPOBOJUTH PEAKIMH, MOATBEPKIAOIINEC
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPaCIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHMH  pacKpbiBaTh CYIIHOCTb  OKHUCJIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIIUNA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOIrO OanaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
peaKkIuu OT Pa3InYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUUECKOTO paBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE IPOIIECCHI,
JEeXKAIUE B OCHOBE MPOMBIIUICHHOTO TOJYYEHUSI CEPHOM KHUCIOThI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH MPOBOIUTH BBIYUCICHHS C HCIOJIb30BAaHUEM
MOHSITUSA «MAaccoBasi JOJisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MACChl BEIIeCTBA WU 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOro 3(PdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hOopMHUPOBAHHOCTh YMEHHUM COOJIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
NoCcyZ0oi W JabopaTOPHBIM OOOpPYJIOBaHUEM, a TaKXKe TMpaBuia OOpalieHus ¢
BEI[ECTBAMU B COOTBETCTBHHM C WHCTPYKLUMSIMHU IO BBINOJIHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3lioKEHUE MEePOKCUAa BOAOPOJA B MPUCYTCTBUU KaTaau3aTopa,
ONpPEAECTIECHUE CpEeabl PAaCTBOPOB BEHIECTB C NOMOIIBK0 YHHBEPCAIBHOIO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KaueCTBEHHBIE PeaklMM Ha cyibdaT-, KapOoHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHbIX 3aJad Mo
TeMam «Metamnel» U «Hemeramiabl») B COOTBETCTBUM C MpaBWIaMU TEXHUKH
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U JJaOOpaTOPHBIM 000PY/I0BAHUEM,
NPEACTaBIATh PEe3YyAbTAaThl XUMHYECKOTO0 OJKCIepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUYECKYIO
uHGOpMAIINIO, TOJIy4aeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1e7ecoo0pa3Horo TMOBEAEHHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IEJAX
COXpPAHEHMSI CBOETO 3JI0POBbS M OKpY)KAIOUIEH MPUPOMHON Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHBIICHUS U
NPEAOTBPAILECHUS UX BPEAHOTO BO3/ICUCTBUS HA OPTaHU3M YEJIOBEKA;

JUTsT OOYYarOIINXCS C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 3/I0POBBS: YMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUCUHYIO chcTeMy obo3HaueHui JI. bpaiinsa misg 3anmucu XUMHYECKUX

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmet opranndeckoit Xumuu. Teopus
1.1 CTPOCHHMSI OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2
99 HenpenenbHble yrieBogopoIbl: aJIKEHBI, 5 1
aJKaJUEHbI, AIKMHbI
2.3 ApoMaTuiecKkue yrieBoa0pOIbI 2
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Htoro no paznery 13
Paznen 3. Kuciaopoacoaepxaiue opranuyeckue coeJuHEeHUs
3.1 Crupthl. Deno 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
CrnoxHuble 3¢upbl
3.3 VYrineBousl 3 2




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyecKue coeuHeHUs

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJIspHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproanyeckast cuctemMa XUMHUYECKUX 3
aneMeHTOB [l. 1. Menneneera
12 Crpoenue BemiectBa. MHOTrOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIINH 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
21 MerTas 6
2.2 Hemerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zgen 3. Xumus 1 ;Ku3HL
3.1 XUMHUS ¥ )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
Ne ara u@posbie
n/n Tema ypoxa Bcero Konrponbnbie | IMpakririeckie f3yqe}mﬂ :)Iﬁ[c)l;l;onaTeanme
padoThbI padoTsbI pecypenI
1 IIpenmeT OpraHu4ecKoi XuMuH, eé 1
BO3HMKHOBEHUE, PA3BUTHE U 3HAUYCHHE
Teopust cTpoeHHs OPraHUYECKUX
2 coenuHenuit A. M. Bytneposa, eé 1
OCHOBHBI€ MOJIOKEHUS
[Ipencrasienue o K1accuPUKAITUN
3 opraHnueckux BemiectB. HomeHnknartypa 1
(cuctemaTuveckas) ¥ TPUBHATbHBIC
Ha3BaHUs OPTaHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTHYECKHH Psifl
5 Mertan u 3TaH — npocTeume 1
IIPEJICTAaBUTENH aJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 OTUJIEH U IPONUJIEH — MPOCTEUIINE 1
MPEICTAaBUTENH aJIKEHOB
8 [Tpaktueckas padora Ne 1. «Iloxyuenue 1 1
ATUJICHA U U3yYEHUE €ro CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MeTmioytaauen-1,3. I[lomydenue 1
CHHTETUYECKOTO KaydyKa U PEe3UHBI




AJIKMHEL: cOCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psia. ALETHIIEH —
MPOCTEUILNN MPEJICTABUTEIb AJIKUHOB

11 Bbruncnenus no ypaBHEHUIO XUMHUECKOM
peaxkuuu

12 Apenbl: 6eH3011 ¥ ToIyoJl. TOKCHYHOCTh
apeHoB

13 ['eHeTHueckas CBs3b YII€BOJOPO/IOB,
NPUHAAISKAIIMX K pa3IMYHbIM KJ1accam
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

14 IPUPOJIHBIN ra3 U NOMYTHHIE HEPTSIHBIE
ras3pl, He()Tb ¥ MPOJYKTHI €€ mepepadoTKu
[TpupoaHble HCTOYHUKH YTIEBOAOPOIOB:

15 MIPUPOJIHBINA Ta3 U MOMYTHBIC HEDTIHBIC
ra3el, HeThb ¥ MPOIYKTHI €€ epepadoTKN

16 KonTponbhas pabota mo pazaeny
«YTIeBOIOPOIBDY

17 [IpenenpHble OHOATOMHBIE CIIUPTHI:
METAHOJI ¥ 3TaHoJ1. BoopoiHas cBsi3b

18 MHOroaTOMHBIE CIIUPTHI: STHIICHTIIUKOIb 1
[JIMLEPUH

19 @DeHoII: CTPOEHUE MOJIEKYIIbl, GU3NYECKHE
Y XMMHUYECKUE CBOMCTBA, IPUMEHEHHE

20 Anpaeruasl: GopManbaeTua u
aneTanbaerul. AeToH

21 OnHOOCHOBHBIE IIpeesIbHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCyCHast

22 [TpakTueckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHUCTIOTBI»

23

CTCapI/IHOBaH " OJICMHOBAs1 KMCJIOTHBI, KaK
nNpeaACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHUCJIOT

24

Mpbl1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBIE

25

CrnoxHble 3(hUpbl KaK MPOU3BOIHbIE
KapOOHOBBIX KUCIIOT. ' HAPOIIN3 CIIOKHBIX

3¢pUpoB

26

XKupsl: rusponus, npuMeHeHuHE,
Ourosoruveckas poJib KUpPOB

27

28

YrneBoabl: cocTaB, KiIacCUpUKaII.
BaxxHeilmme npeactaBuTeNu: TI0OK034,
bpykTo3a, caxaposa

Kpaxmai u nemirono3a Kak IpupoJHbIe
HOJIUMEPBI

29

KonTponbHas pabota no pazaeny
«Kucnopoaconepxaiiue opraHuuecKue
coenmHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OO01mas xapaKTepUCTHKa a30TCOAECPIKAIINX
OpraHNYeCKHUX COSTUHEHUI /
Bcepoccuiickas mpoBepodHas pabota

31

AMWHBI: METHIIAMHAH U aHWJIHH

32

AMMHOKHCIIOTHI KaK aM(OTEpHBIE
OpraHMYeCKHe COCIMHEHUS, NX
Ouonornyeckoe 3HaueHue. [lenrtuasl.
benku kak npupoiHbIe




BBICOKOMOJICKYJIAPHBIC COCAMHCHHAA

OCHOBHBIE TTOHSITUS XUMHUHU

33 BBICOKOMOJICKYJISIPHBIX COCTMHEHUI !
OCHOBHBIE METOJIBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH. 1
IInacTmaccel, KaydyKkd, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKHUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypamus aTOMOB

Ilepunonnueckuii 3akoH u [lepuonnueckas
CHUCTEMA XMMHUYECKHX d51eMeHToB /[]. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XHUMHYECKHUX 3JIEMEHTOB M UX COEIUHEHMH T10
rpymnmnaM v nepuojam. 3HauyeHue
MIEPUOTNUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB J[.M. Menaeneena B
Pa3BUTHHU HAyKU

CrpoeHue BemecTBa. XuMU4ecKas CBs3b, €€
BUJIbl; MEXaHU3MBbI 00Pa30BaHUs
KOBAJICHTHOM CBA3U. BopoponHas CBs3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJIAPHOT'O U HEMOJIEKYJIIPHOTO
CTPOEHUs

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
HctrHHBIE U KOJUIOUIHBIE PACTBOPBL.
MaccoBas 10715 BellleCTBa B pacTBOPE




Kiaccudukamnus 1 HOMEHKIaTypa
HEOPraHWYECKUX COeMHEHN. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JIMUYHbBIX
KJIaCCOB

Knaccudukanms XuMH4ecKUX peakiiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUU.
3aKOH COXpaHEHUS MACChI BEIIECTB; 3aKOH
COXpaHEHU U IIPEBPAIIECHNS JHEPTUU IIPU
XUMHUYCCKUX PCAKIUAX

Ckopoctb peakiun. O0paTuMble peakiuy.
XHUMUYECKOE pAaBHOBECHE

10

[IpakTrueckas padora Ne 1. «BiusiHue
pa3MyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakLum»

11

DnexrpoiauTHdeckas gucconuanys. [ToasTue
0 BojopoaHoM mokazarene (pH) pactopa.
Peakuu nonnoro oomena. ['maponus
OpPTraHUYECKHUX U HEOPraHMUYECKUX BEIIECTB

12

OKHUCITUTENFHO-BOCCTAHOBUTEIILHBIC
peaxmun. [lonsiTre 00 anexTponmse
pacIyIaBoB U paCTBOPOB COJIEH

13

KonrpossHas padota no pazaeny
«TeopeTndeckrie OCHOBBI XUMUM

14

Mertaubl, ux nosioxenue B [lepuoguueckoit
CUCTeME XUMHUYeCKux 3reMenTos /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OO01Me PuU3ndecKue cBOMCTBa
METaJUIOB




15

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHNH METaJIOB

16

XHUMHYECKHE CBOMCTBA Ba)KHCHIIINX
METaJUIOB (HaTpUH, Kajaui, KaJablUui, MarHuii,
ATFOMUHHI) U UX COCTMHCHHM

17

XVWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U UX
COEeIMHEHUN

19

[Tpaktrueckas padota Ne 2. "Pemenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«MeTtamib»"

20

Hemeramiel, BX MOJIOKEHUE B
[Tepuoanueckoil cucreMe XMMUYECKUX
anemenToB 1. . Menneneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

du3nyeckue cBoOiCTBAa HEMETAJIOB.
AtoTponus HEeMeTauIoB (Ha IpuUMepe
KHCJIOpoJia, cepbl, hocdhopa u yriaeposa)

22

XHUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPHI U UX
COCIMHEHUN

23

XuMHYeCcKre CBOMCTBa a30Ta, hochopa u ux
COCIUHEHNN

24

XHUMHYECKHE CBOMCTBA YIIIEpO1a, KPEMHHUS U
HUX COeIUHEHUN

25

[TpumeHeHre Ba)KHEUIITNX HEMETAIIOB U UX
COCIUHEHNN

26

O06001IEHME U CUCTEMATU3ALMA 3HAHUM 10




TteMe «Hemeramisy. Belancnenus mo
YpaBHEHUSIM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHUYECKUE PACUETHI

IIpaktuyeckas padora Ne 3. «Pemenune

27 AKCTIICPUMEHTAIBHBIX 33124 110 TEME 1
"Hemeramnsr'"»

28 KonTponbHas pabora no temam «MeTtasuibi» 1
n «HemeTranab

29 Heoprannueckue u opraHnueckue KUCIOTHI. 1
Heoprannueckue u opraHm4ecKue OCHOBAHHMSI
AmpoTepHBIC HEOPTaHUIECKUE H

30 opranmyeckue coequHeHus. ['enernyeckas 1
CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX
BEIIECTB
Ponb xuMum B 0O6ecriedeHHH SKOJIOTHIECKOM,

31 JHEPreTUYECKON U MHIIEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEAHUIIMHBI
[IpencraBneHust 06 0OMMX HAYYHBIX

32 MIPUHITUTIAX TIPOMBIILICHHOTO MTOTYYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEILECTB U MAaTEPHAIIOB

34 XUMHSI ¥ 370pPOBBE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






