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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1o XMMHM Ha YpOBHE CpPEIHEro 001Iero oopazoBaHus pazpaboTaHa Ha OCHOBE
®epnepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit deneparum,
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS (enepalbHON 00pa30BaTeIbHOW MpPOTrpaMMbl CpPEIHEro
obmero o6pazoBanus (POIlI COO), npencraBieHHbix B DeneparbHOM TOCYAapCTBEHHOM
oOpa3zoBatenbHOM ctanaapte COO, ¢ yuétom Konuenuuu npernojgaBaHusi yueOHOro mpeaMera
«Xumusi» B o0pa3oBaTenbHbIX oOpraHu3zanusx Poccuiickoi @enepanuu, pearn3yromux
OCHOBHBIE 00pa3zoBaTeJbHbIE IMPOIPAMMBI, U OCHOBHBIX MOJIO)KEHUH «CTpaTeruu pa3BUTHUS
BocnuTaHuss B Poccuiickoii ®Pepepamun Ha mnepuox no 2025 roma» (Pacmopsixenue
[IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOIXOJOB K pa3paboTKe MNporpaMmbl MO XHUMHH, K OIpEIeTIeHHIO o0Ien
CTpaTeruu 0OyueHHsI, BOCIIUTAHHS U Pa3BUTUSl O0yYArOIIUXCS CPEACTBAMM y4eOHOro MmpeaMeTa
«Xumus» s 10-11 kmaccoB Ha 0a30BOM YpPOBHE COCTaBWJIM KOHIENTYaJlIbHbIE IOJIOKEHUS
dI'OC COO o B3aMMOOOYCIOBICHHOCTH II€JICH, COACpP)KaHUS, PE3YIbTAaTOB OOYYCHHS U
TpeOOBaHUH K YPOBHIO OATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHME, IIOJy4yaeMO€  BBITYCKHHUKaMU  0O0lieo0pa3oBaTenbHOM
OpraHHu3aliy, SBISETCS HEOTheMJIEMOM 4YacThl0o UX 00pa3oBaHHOCTH. OHO  CIYXKHUT
3aBEpILIAIONIMM 3TallOM peaju3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, TPHUCYIIUX IEJIOCTHOM CHUCTEME XHUMHUYECKOro 00pa3oBaHMsA. OTH IICHHOCTH
KacaloTCsl TIO3HAHUSI 3aKOHOB INPHPOJIbL, (hOPMUPOBAHHMS MHUPOBO33PEHHS M OOLIEH KYJIbTYpbI
YeJIoBeKa, a TaKkKe OHKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3/I0pOBbIO U
pUpOAHON cpere. Peanusyercs xumuueckoe oopa3oBaHue 00y4arolIMXCsi Ha YPOBHE CPETHETO
o0rmiero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO mpeamera «XUMHsA», COAEpKaHUE U MOCTPOCHUE
KOTOpPOr0 ONpEeJeleHbl B MpOorpaMMme MO0 XUMUU C Y4ETOM CHEUM(PUKHA HAyKU XUMHH, €€
3HAUEHUS B MO3HAHUU MPUPOJBI U B MaTepUATbHOMN KU3HU OOIIECTBA, a TAKKE C yUETOM OOIINX
Hesneld W MPUHIUIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEIHEro OOIIero
obpazoBanus B Poccuiickoii @eneparum.

XuMHsI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK MUIpaeT 0coOyi0 pojib B COBPEMEHHOMH
LMBUJIN3ALMU, B CO3JaHUM HOBOW 0a3bpl MaTepualbHOM KyabTypbl. OHa BHOCHUT CBOH BKJaja B
(hopMHpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3[JaHUE LIEJIOCTHOTO MpeICTaBICHUS
00 OKpYXarolleM MUpE KaK O €IMHCTBE MPUPOABI U YEJIOBEKa, KOTOpoe GOpMUPYETCs B XUMUHU
Ha OCHOBE NOHMMAaHHS BELLECTBEHHOT'O COCTaBa OKPYKAIOLIETO MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/1y CTPOCHHEM BEIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU O0JIACTSIMU PUMEHEHHUSI.

TecHo B3aMMOAEHCTBYST C€ JpYrMMHM €CTECTBEHHBIMH HAayKaMH, XUMHUSA cTaja
HEOThEMJIEMON YacTbl0 MHUPOBOM KYJIbTYphbl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOTO Tpyda M
KHM3HM KaXJoro wieHa oOmiectBa. CoBpeMEeHHas XUMHS KaK Hayka CO3HMJaTesIbHas, KaK HaykKa
BBICOKMX TEXHOJIOTWH HANpaBieHa Ha pPEeIIeHHE TIIOOANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YeJI0BEUeCTBA — CHIPbEBOM, JHEPreTUYECKOM, MHUIIEBOM, AIKOJIOTHYECKONH OE30MacHOCTH U
OXpPaHbl 37J0POBbSI.

B coorBeTcTBMM ¢ OOUIMMM LEISIMH M TNPHHIUIAMH CpPEIHEro olmiero oOpa3oBaHUs
coaepkanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbI yPOBEHb U3YUCHUS) OPHEHTHPOBAHO
MIPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOy4aromuxcs, HeOOXOAMMYIO UM IS
BbIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOIO BKJIKOYEHHMS B KU3Hb COLMYMA,
MIPOJIOJIKEHHSI 00pa30BaHus B Pa3IMUHBIX 00JIACTAX, HE CBA3aHHBIX HEMIOCPEJACTBEHHO C XUMHUEII.



CocrapnstomuMu  npeamera «XUMUs» SIBISAIOTCA 0a30Bble Kypchl — «OpraHuydeckas
xumMusi» U «O011as 1 HeOpraHu4eckasi XUMHsI», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJIIFOTCS. OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUHN 110 HEOPraHUYECKOH XUMMHU (C BKIIOUEHHEM
3HaHU# U3 o0uIel XuMHUM) U opraHndeckoil xumuu. GopmMupoBaHue JTaHHONH CUCTEMbI 3HAHUN
IpU W3YYEHUH INpeaMeTa 00ecleyuBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEr0 MHOrooOpasus
BEILIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB M TEOPUH XMMHUHU.

Crtpykrypa conepkanus KypcoB — «Opranudeckas xumusi» u «OO0mas 1 Heopranmdeckas
XUMHS» c(hOPMUPOBAHA B MPOrpamMMe MO XMMHUU HA OCHOBE CHCTEMHOIO MOAX0/a K M3YYECHUIO
y4yeOHOro Matepuasa M OOYyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUH Ha
ONPEIEIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BeEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KJIACCHYECKOM TEOPUHM CTPOCHHS OPraHUYECKHX COCIUHEHHM, a
TAaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U IIEKTPOHHBIX NPEICTABICHUH O CTPOCHHMM BEILECTB.
CeeneHusi 00 M3ydyaeMbIX B Kypce€ BEIIECTBaxX AAOTCS B Pa3BUTHM — OT YIJIEBOAOPOIOB A0
CJIO)KHBIX OMOJIOTMUECKM AaKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHHU MOJIy4aroT
paszBuTHe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIINETo 00pa3oBaHUs MEpBOHAYATHHBIC
MIPEICTABICHUS] O XUMUYECKOUN CBSA3M, KJIACCU(PUKALMOHHBIX MMPU3HAKAX BEILECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHUS, O XMMUYECKON PEaKIIUH.

Ilon HOBBIM yrioMm 3peHus B mpeamere «XuMmus» 0a30BOr0 ypOBHSI paccMaTpHBACTCS
W3Y4YEHHbII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHYECKUH Marepual Hu
(akTOJIOTrMUECKUe CBEJICHHs O BEIEeCTBaX M XMMHMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mast 1 HeopraHuveckass XuMus» oO0ydarolUMCsl MPEJOCTaBISAETCSI BOZMOXKHOCTh OCO3HATh
3HaYeHHWE NEPUOJUYECKOro0 3aKOHAa C OOLIETEOPEeTHUECKUX U METOMO0JOTHYECKUX IO3ULMMA,
riy0e TMOHATh MCTOPHUYECKOEe H3MEHEHHEe (YHKIMH 3TOro 3aKkoHa — OT 00oOImaromei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHMN O Ba)KHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
MIPUMEHEHNH, a TAK)KE O XMMHUYECKUX PEAKIMAX, UX CYHTHOCTH U 3aKOHOMEPHOCTSX MPOTEKAaHUs
nomnonHsieTcs B Kypcax 10 wm 11 KiaccoB 3eMEHTaMU  COJEpKaHUS, HMEIOUUMU
KYJIbTYpOJIOTHUECKUI M TNPHUKIAJHONM XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBSI3U XMUMHM C JApPYTMMH HayKaMH, pacKpblBalOT €€ pojib B II03HABaTEIBHON U
MIPAKTUYECKON NEATENIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHHMTAHUIO YBAaXXEHHs K IPOLECCY
TBOpPYECTBA B 00JACTH TEOPUM M NMPAKTUUYECKUX MPUIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NMPOOJIEMaX, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATE MHPOPMALMIO U NPUMEHATh €€ JUIsl MONOJHEHUs 3HAHWUM, pelIeHUs
VHTEJJIEKTYaJIbHBIX M JKCIIEPUMEHTAIBHBIX HCCIIEN0BAaTENbCKUX 3a1ad. B 1enoM conep:kanue
yueOHoro npeaMera «XUMHs» TaHHOTO YPOBHS U3yY€HUS] OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
o0yyaromuxcss MUPOBO33PEHUYECKONH OCHOBBI AJIS1 MOHMMAHUSA (QUIOCOPCKUX UAEH, TaKUX Kak:
MaTepUaIbHOE €AMHCTBO HEOPTraHMYECKOI'0 M OPraHMYECKOro MHUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, [I03HABAEMOCTh IPUPOIHBIX SIBJICHUM MyTEM 3KCIIEpUMEHTA
U pelleHus] NPOTHBOPEUYM MEXAy HOBBIMH (JaKTaMH ¥ TEOPETUYECKHMMH IPENNOChUIKAMHU,
OCO3HAHHME POJM XMMHUHU B PEIICHUH 3KOJOTMUYECKUX MpOoOIJIeM, a Takxke MpodsieM cOepekeHus
YHEPreTUYECKUX PECYPCOB, ChIPbS, CO3AAHNS HOBBIX TEXHOJOTUN U MATEPUAJIOB.

B mnnane pemeHuss 3amady BOCHHUTAHUS, PA3BUTUS W COLMANIM3ALMU  OOYYaIOIIMXCS
MPUHATBIE MPOrpaMMOM IO XHMMHUHU HOJAXOAbl K OIPEICIICHUIO COJIEP)KAaHUS W IOCTPOEHUs
IpeaMeTa MpegycMaTpuBaroT (OPMUPOBAHUE YHUBEPCAJIBHBIX Y4€OHBIX NEHCTBHUH, MMEIOLIUX
0a30Boe 3HaUEHHE JUI Pa3IMYHBIX BUJOB JIEATEIILHOCTHU: PEIIeHUs IpobieM, MOUCKa, aHallnu3a U



o0paboTku uWHpOpMAIUK, HEOOXOIUMBIX [JIi TNPUOOPETCHHS OMbITA MPAKTUYECKOW U
HCCIICIOBATEIILCKON ACSITEILHOCTH, 3aHUMAIOMICH BAXKHOE MECTO B IIO3HAHUY XHMHHU.

B npakTuke npernogaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO O0IIIEro 0o0pa3oBaHusl, TaK U
Ha YpPOBHE CpenHero oOmiero o0Opa3oBaHUs, TMPU  ONPEICICHUU COJAep KaTeIbHOU
XapaKTePUCTUKU IeJie H3ydCHHs IpeJMeTa HaIpaBICHHUEM IEPBOCTCIICHHOW 3HAYUMOCTH
TPaJUIIMOHHO Tpu3HAETCs (HOpMUpOBaHHE OCHOB XUMHUYECKOW HAyKH KakK OOJIaCTH
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON ACATENILHOCTH YeIOBeKa M KaK OJHOTO U3
KOMITOHCHTOB MHpPOBOH KyJabTyphl. C METOJAMYECKON TOYKH 3pCHHS TAaKOW TOAXOA K
OIIPEICIICHUIO TIeJICH U3YUeHUS MPEIMETa SIBISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMH H3y4YCHHs TpeaMeTa «XUMHUsS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) IBASIOTCS:

e (GOpMHpPOBAHME CHCTEMbl XHMHUYECKMX 3HAHUM KaK Ba)KHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHPA, B OCHOBE KOTOPOH JIE)KAT KIIFOYCBBIC MMOHSITHSI,
(dyHIaMEHTAIbHBIE 3aKOHBI M TEOPHH XWMHUH, OCBOCHHE SI3bIKA HAYKH, YCBOCHUE U
NOHUMaHHE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE M Pa3BUTHE MPEICTABICHUI O HAyYHBIX METOJAX IMO3HAHUS BEHIECTB H
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl IPHOOPETEHUS] YMEHHI OPUEHTHPOBATHCS B
MUPE BEIIECTB U XUMHUYECKUX SBICHUM, HMEIOIINX MECTO B MPUPOJIC, B MPAKTUICCKON H
MMOBCEAHEBHOM KH3HU,

® pasBUTHEC YMEHHHW U CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHCHHEM XUMHUYECKOTO JSKCIEPUMEHTa, COOJIIOJICHHEM TMpaBmWiI 0Oe301acHOro
oOpaleHus ¢ BEIIeCTBAMH.

Hapsimy ¢ atuM, conmepkarenbHas XapaKTepPUCTHUKA IEeJIeH U 3a7a9 W3YYCHUsS MpeaIMeTa B
porpamMme 1o XMMHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU MTPHOPUTETAMU
B CHCTeME cpeaHero obmero ooOpaszoBanusi. CeromHs B MPENoOJaBaHUUW XUMHUU B OOJbIIel
CTCTICHH OTMAéTCs TPEANOYTCHHE IPAKTUYCCKOW KOMITOHCHTE COJCpKAaHHS OOYYeHUS,
OpUEHTHPOBAaHHOW Ha TMOATOTOBKY BBIIYCKHHMKA OOIIEO0pa30BaTEeIbHONW  OpraHU3allNu,
BJIQJICIOIIETO HE HA0OpOM 3HAHWMU, a (DYHKIIMOHAIBLHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSIMH aKTHBHOTO TOJIYUYCHUS 3HAHUW W MPUMEHEHUS WX B PEATbHON JKU3HU IS PEIICHHUS
MPAKTUYECKHUX 3a]1a4.

B cBs3u ¢ 3THUM Tpu HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HAYCHHE
MpHOOPETAIOT TAKUE LIEH U 3a/1a4H, KaK:

aganTanus OOydYalIIUXCs K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIONIETOCS  MHpA,
(GhOopMHpOBaHHE HHTEIUICKTYAJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIFHOMY TPUHATHIO TPAMOTHBIX pEUICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIVSIX, CBA3aHHBIX C BEMICCTBAMH U UX PUMEHEHHEM;

dbopmupoBaHre y OOYYaIOMUXCS KIIOYEBBIX HAaBBIKOB (KIIFOUEBBIX KOMIICTCHITUH),
MMEIOIUX YHUBEPCATbHOE 3HAUCHHE JJIsI PA3IUYHBIX BUJIOB JIEATEILHOCTHU: PEIICHUS MPOOIeM,
MOWCKa, aHaIM3a W o00paboTku WHPOpPMAIUU, HEOOXOMUMBIX [UIsl TPHOOPETEHHUS OIbITa
JEeSITETFHOCTH, KOTOpasi 3aHUMAaeT BA)KHOE MECTO B TO3HAHWU XMMHH, & TAKXKE Ul OLEHKHU C
MO3UITUH IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB
Ha OPTaHMU3M YeJIOBEKA U MIPUPOIHYIO CPEIY;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEU
o0yJaromuxcs: CIOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBHUH C KU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOJIH30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE



TEXHOJIOTUH ISl TIOMCKA M aHAIKM3a Y4eOHOM M HayYyHO-NOMYJISpHOI HMHOPMAIIMH XUMHUYECKOTO
COJIEPIKAHHS;

(hopMUpOBaHHE U Pa3BUTHE Y OOYUYAIOLIUXCSI ACCOLMATUBHOTO U JIOTUYECKOTO MBIIICHUS,
HAOMIOATeNbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, NTPH TUTAHUPOBAHHUH U TIPOBEICHIH XUMUYECKOTO SKCIIEPHUMEHTA;

BOCIHTAaHUE Yy oOOydaromuxcs YOeKIEHHOCTH B TYMaHHUCTHYECKOH HamlpaBlIE€HHOCTU
XUMUM, €€ BaXHOW PpOMM B  PEUICHWH TIJI0OAJbHBIX  MPOOJIEM  palOHAIBLHOTO
MIPUPOJIOTIONBF30BAHMS, TOIMOIHEHHUS SHEPTEeTHYECKHUX PECYpCOB W COXPAaHEHHsS TMPHPOTHOTO
paBHOBECHSI, OCO3HAHUSA HEOOXOAMMOCTH OEpeKHOTO OTHOILICHUS K MPUPOAE U CBOEMY
3JI0POBBIO, @ TaK)Ke MPUOOPETEHHUS OIBITA MCIIOJIB30BAHUS MOJYUYCHHBIX 3HAHUHU JUIsI IPUHATUS
IPaMOTHBIX PEHICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B yue6GHOM 1u1aHe cpenHero obOiero o0pa3oBaHUs NpeaMeT «XHUMuUs» 0a30BOr0 YpOBHS
BXOJHT B COCTaB IPeIMETHOI 00sacTu «EcTecTBeHHO-HAYYHBIE IPEIMETHI.

OO1iee yncIO YacoB, OTBEAEHHBIX IS U3YUEHHUS XUMUHU, HA 0a30BOM YpOBHE CPEIHEro
obmiero obpaszoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 gaca (1 gac B Henmenmio), B 11
kiacce — 34 gaca (1 yac B Hezelio).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI OPraHM4eCKOH XUMHUU

[Ipenmer opraHnueckord XMMHH: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B IOJYYECHHH
HOBBIX BEIIECTB U MaTEepHaIOB. Teopus CTpOeHUsI OpraHudecKux coequHennii A. M. bytieposa,
e€ ocHOBHbIe monoxkeHus. CTpyKTypHble (OPMYIbl OpPraHUYECKUX BellecTB. [ omomorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUYECKUX COCAUHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBnenne o  kiaccudukanuu  OopraHudeckux  BemecTB.  HomeHkiarypa
OpPraHMYECKUX COCIWHEHUHN (cucreMaTudeckas) W TpUBUAJIbHBIC Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KJIACCOB OPraHNYECKUX BEIECTB.

OKCIEpUMEHTAJIbHbIE METOAbl U3YYECHHsI BEUIECTB M UX MPEBPALICHUN: O3HAKOMIIEHHUE C
oOpa3liaMyd OpraHUYEeCKUX BELIECTB U MaTepHalaMu Ha WX OCHOBE, MOJCIMPOBAHHE MOJICKYI
OpraHWYECKHX BEIIECTB, HAONIOACHUE © OINWCAHWE JEMOHCTPAIMOHHBIX OIBITOB IO
MIPEBPAIECHUIO OPraHMYECKUX BEIIECTB PU HAarpeBaHuu (T1aBjIeHUe, OOyTIIUBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKH psif. MeTaH M 3TaH — MOpocTerlune
MPEeICTAaBUTENHN alIKaHOB: (U3MYECKHE W XHMHUYECKHE CBONCTBA (peakiuu 3aMelleHus |
TOPEHHUsI ), HAXOXKJIEHNE B MIPUPO/IE, TTOJYUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHUH psil. DTWIEH U MPONMWIEH — MPOCTEeUIIne
MPEICTABUTENHN aJKEHOB: (DM3MUECKHEe U XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA,
rajoreHUPOBAHUS, THIPATAIIUHU, OKUCJICHUS U TIOJTUMEPHU3ALINN ), TIOJIYYCHHE U IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u MetunOyraaues-1,3: cTpoeHHE, BaKHEUIINE XMMHYCCKUE
CBOIicTBa (peakius noaumepusanun). [lonydeHre CHHTETHUECKOTO KaydyKa U pe3HHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMUYECKUU psia. ALETWIeH —
MPOCTEHIINIA MPECTABUTENb aTKUHOB: COCTaB, CTPOeHUE, (U3MUYECKHUE U XUMHUECKHE CBOMCTBA
(peakiuu ruApUpOBaHUs, TAIOTCHUPOBAHUS, TUPATALIMH, TOPEHHUS ), TOTYUCHHE U TIPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKIuu
TaJIOTeHUPOBAHUS W HHUTPOBAHMsI), MOJYYCHHE M TPUMEHEHHe. Tonyon. cocmas, cmpoeHue,
Qusuyeckue u XumuyecKue ceoucmea (peakyuu 2ai02eHUpOBaHUs. U HUMPOBAHUs), NOTYYeHUue U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTMyeckas CBA3b MEXAY YIVIEBOJOPOJAaMH,
MPUHAJICKALMMHU K Pa3IMYHbIM KJlaccaM.

[TpupoaHbie UCTOYHHUKHU YTIEBOAOPOOB. [IpuponHbIii ra3 U MomyTHBIE HEQTSHBIE Ta3bl.
Hedpts u e€ mpoucxoxnaenue. CrnocoObl mnepepaOOTKu HEPTH: TMEpPEroHka, KPEeKHHT
(TepMHUECKUH, KaTalIuTHYECKuil), mupoiu3. IIponykTsl nepepaboTku He(YTH, UX TPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOIYKTHI €ro epepadoTKH.

DKCIEpUMEHTAJIbHbIE METOAbl U3YUYECHHs BEIIECTB M UX MPEBPALICHUIN: O3HAKOMJIEHHUE C
o0pa3IaMu IIacTMacc, KaydyKoB M pe3uHbl, Kojutekunu «Hed1b» n «Yromb», MonennpoBanue
MOJIEKYJ1 YTJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEJACHUE MNPAKTUYECKOW pabOThI:
MOJIyYeHUE 3TUIICHA U U3YyYEHUE €ro CBOUCTB.

Pacuérnble 3a1aumn.




Bbluncinenuss mo ypaBHEHHMIO XUMHYECKOW peakuuu (Macchl, 00bEMa, KOJIWYeCTBa
HCXOJHOTO BEUIECTBA WJIM NPOAYKTAa pEaKUMHU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucnopoxaconepxamme opranndecKne CoeIMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METAaHOI M 3TaHOJ: CTpOeHHue, (U3HYECKHEe HU
XMMHUYECKHE CBOWCTBA (peakiuu C aKTUBHBIMH METAJJIaMH, TaJOT€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHne. BogopoiHble CBS3HM MEKIY MOJIEKYJIaMHu COIUpPTOB. JleficTBHEe METaHONIA U 3TaHOJIa
Ha OpraHHU3M 4YeJIOBEKa.

MHoroatoMHble CHUPTHI. IJTWICHIJIMKOIb W TIHLEPHH: CTPOCHUE, (U3HUeCKue u
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEJIOYHBIMU METAJIJIaMU, KAUECTBEHHAsl peakLus Ha
MHOTOaTOMHbIE crnUpThl). JlelicTBue Ha opranu3m uenoBeka. [IpuMeHeHue riulepuHa U
STUIICHTJTUKOJISL.

@eHOoN: CTPOCHHE MOJEKYNIbl, (U3MUECKHe M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
(denona. [Ilpumenenue Genona.

Anpnerunpl M kemouwvl. DoOpManbAerui, aueTadbAeTH]l: CTpoeHue, (u3NYecKue u
XMMHUYECKHE CBOWCTBAa (pEakUUU OKHUCIIEHUS M BOCCTAHOBIJICHHS, KAueCTBEHHBIC pEaKlUu),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/eTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbHHAs M YKCYCHAasi KUCIIOTBHI:
CcTpoeHue, Pu3nyecKkre 1 XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIIHE /I Kiacca KUCIOT, PEaKIIs
TepupUKaMM), TOoNydyeHHe U mnpuMeHeHue. CrTeapuHOBass M OJIEMHOBas KHCIOTHI Kak
MPEICTaBUTENM BBICIIUX KapOOHOBBIX KUCJIOT. Mbla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
WX MOIOIIEee JIeUCTBUE.

CrnoxHble 3pHUpBl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpumeHneHnne xupoB. bruosiorndeckas poiib KUpPOB.

VYrneBoabl: cocTaB, kiaccuukalus yrieBooB (MOHO-, TU- U MoJMcaxapusl). I roko3a —
MPOCTEHUIINIA MOHOCaxapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PU3MUECKUE U XMMHUYECKHE
cBoiicTBa (B3aumogeiictBue c¢ ruapokcunom wmeau(ll), okucieHne amMmuadyHbIM pPacTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHE, OpOXKEHUE TIIFOKO3bI), HAXOXKJICHHE B TPUPOJIE,
npuMeHeHue, ouonorudeckas poib. Porocunrte3. PpyKkTo3a Kak U30MEP TITIOKO3bI.

Kpaxman u nemionosa kak npupoansie noaumepsl. CTpoeHue Kpaxmaia U LEJUTIONI03bI.
dusznyeckue U XMMUYECKHe CBOMCTBA KpaxMaia (TMIpoJin3, KAUeCTBEHHAs PEaKIIUs C HOJIOM).

OKCHepUMEHTAIbHbIE METOJbl W3Y4YEHHs BEIIECTB W HX IPEBpAIICHUN: IPOBEACHUE,
HaO/IO/IGCHWE M OINHCAaHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAaueCTBEHHBIC
peaxkiu OJHOATOMHBIX CIHPTOB (OKUCIIeHHe 3TaHoia okcuaoMm Meau(ll)), MHOroaToMHBIX
CIUpTOB (B3auMojelcTBUe InuuepuHa ¢ ruapokcuaoM Meau(ll)), anbprerunoB (okucieHnue
aMMHMa4dHBIM pacTBopoM okcuaa cepeodpa(l) m ruapoxcummom wmenu(ll), B3ammopericTBue
KpaxMaiaa ¢ HOJOM), IPOBEJACHHE IPAKTUUYECKOH paboThl: CBOMCTBAa pacTBOpa YKCYCHOM
KHCIIOTBHI.

Pacuérnbie 3amaun.

Bbruncienuss 1Mo ypaBHEHHMIO XUMHYECKOW peakuuu (Macchl, 00bEMa, KOIMYeCTBa
HCXOJHOTO BeUIeCTBa WJIM NPOAYKTa pEaKIMHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB WIIM IPOJYKTOB PEAKIIUN).

AzoTcoaeprkalie OpraHn4ecKue COeMHEHNU.

AMUHOKHUCIOTBI Kak amQoTepHble OpraHudyeckue coeauHeHus. Dusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha mpuMmepe INIHMLMHA). buonornyeckoe 3HaueHue
aMUHOKHCIOT. [lenTupl.



benku kak mpupoaHbIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. llepBuuHasi, BTOpUYHAsS U
TPETUYHAs] CTPYKTypa OenKkoB. XUMHUYECKHE CBOWMCTBA OCJIKOB: THUIAPOJW3, JCHATypalus,
Ka4eCTBECHHBIC PEaKITMU Ha OCIKH.

DKCTepUMEHTAIbHBIE METOJIbI M3YUEHHUsSl BEIIECTB M WX NIpPEBpalICHHi: HAOIIOJECHUE U
ONHMCAaHUE JCMOHCTPAIMOHHBIX ONBITOB: JICHATypalus OCIKOB TpH HArpeBaHHWU, IIBETHHIC
peakIuu OeJIKOB.

BricokoMosieKyJISIpHBIE COeIMHEHUS

OCHOBHBIC TIOHATHUS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHU: MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEpPU3ALMH, CPEAHss MOJeKyisipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCIMHEHUI — MOJIMMEpU3aIUs U TTOJTMKOHICHCAIIHS.

DKCNEPUMEHTAJIBHBIE METOJIbl U3YYEHHUS BEIIECTB U WX MPEBPAIICHUN: 03HAKOMIICHUE C
o0pa3aMu IPUPOJHBIX  UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, Kay4yKOB.

MexnpeameTHbIE CBS3H.

Peanuzamust MexXnpeaMeTHBIX CBA3€H MpU M3y4eHUM opraHnueckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 HCIOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSATHH, TaKk W
TIOHSTUH, SBIISIOIIMXCA CUCTEMHBIMU TSI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEeHHO-HAyYHBIC TOHATHS: SIBJICHUE, HAy4HbIH (DaKT, Tumoresa, 3aKOH,
TEOpHUs, aHalaW3, CHUHTE3, KIacCU(PUKaLUs, TMEePUOJUIHOCTh, HAOIIOJeHNEe, W3MEpeHHeE,
SKCTIIEPUMEHT, MOJICTTUPOBAHUE.

®duznka: MaTepusi, SHEPTHsl, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKU YPOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, PU3NICCKUEC BEIITMUUHBI U CTUHUIIBI
UX U3MEPEHHUS.

buonorus: xnerka, opranusm, Ouocdepa, oOMEH BeHIECTB B OpraHu3me, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIIeCTBa (OCIIKH, YIIIEBOIBI, KHUPBI, PEPMEHTHI).

['eorpadus: MuHEpasbl, TOPHBIE MOPOJIBI, MOJE3HBIE HCKOMTAeMbIe, TOTIUBO, PECYPCHI.

TexHonorus: NUIIeBble MPOYKThI, OCHOBBI PAllMOHAIIBHOT'O MTUTaHUs, MOIOIIINE CPEJCTBA,
JIEKApCTBEHHBIE U KOCMETHYECKHUE TIPEnapaThl, MaTepHaIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XHMHHU

XuMHUeCKuil 3reMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs 00O0JIOUKA.
DHepreTHYeckue YpOBHHU, MOJYPOBHH. ATOMHBIC OpOHUTaNy, S-, P-, d- anmeMeHThl. OCOOCHHOCTH
pacnpeseseHus 3JIEKTPOHOB MO0 OpOUTANIIM B aTOMax 3JE€MEHTOB NEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpOoHHAs KOH(UTYpalus aTOMOB.

[Tepuonnueckuii 3akoH u Ilepumogmyeckass cuctema XuMHYeckux siaementoB /[I. U.
MenpeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M Ilepmonnyeckoil CHCTEMBI XHUMHYECKHX
anementoB JI. 1. MenzeneeBa ¢ COBPEMEHHOIN TeOpHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
MU3MEHEHMsI CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM IPOCTBIX U CIIOKHBIX BEIIECTB
110 TpyINIam U nepuojaM. 3HaueHHe EPUOANYECKOr0 3aKOHA B Pa3BUTHH HAyKHU.

CrpoeHue BemiecTBa. XHUMHUYECKas CBA3b. BHIbl XMMHMYECKOH CBSA3M (KOBaJIGHTHas
HENoJIsipHast U TMOJIApHAsl, MOHHAs, MeTalinueckas). MexaHu3mbl 0Opa3oBaHMs KOBaJEHTHOM



XUMHYECKON CBsI3U (OOMEHHBIA M JOHOPHO-aKIENTOPHBIN). Bomopoanast cBsi3b. BaneHTHOCTS.
DNeKTpooTpULaTeTbHOCTh. CTeneHb okucieHus. IoHbl: KAaTHOHBI U AaHUOHBI.

BemecTBa MOJEKYISIPHOrO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THUIBI KPUCTAUNIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOWCTBA BEILIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsiTue o aucnepcHeIx cucremax. MicTuHHBIE W KOJUTOMAHBIE pacTBOpbl. MaccoBast 1071
BEILIECTBA B pacTBOPE.

Knaccupukauus Heopranmdyeckux coeauHeHuid. HomeHkinatypa HeOpraHu4ecKux
BEILECTB. ['eHeTnyeckass CBsI3b HEOPraHMYECKHUX BEIIECTB, NPUHANICKAUUX K Pa3IUUYHBIM
KJIaccam.

Xumuueckass peakmusa. Kiaccupukanuss XUMHUYECKUX pPEaKIWi B HEOPTraHUYECKOW |
OpraHWYECKOW XMMHUHU. 3aKOH COXPAHEHHUsI MAcChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPALICHUS
SHEPTHH NMPU XUMUYECKUX PEAKIUSIX.

CkopocTh peakiuu, e€ 3aBUCHUMOCTh OT pa3inyHbIX (akTopoB. OOpaTUMbIE pEaKIUU.
Xumunyeckoe paBHOBecHe. PakTOpbl, BIUAIOIIUME HA COCTOSHUE XMMHMUYECKOIO PaBHOBECHS.
[Tpunnun Jle HlaTense.

DnekTponautnyeckas auccouuanusi. CunbHble U ciabble 31MeKTpoiauTsl. Cpelna BOJHBIX
pacTBOPOB BEIIECTB: KUCIAsl, HEUTpaibHasl, IIET0OUHAS.

OKHCANTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

OKCIEpUMEHTAJIbHbIE METO/Jbl M3YyY€HHUs BEHIECTB M MX IMPEBpPALICHUMN: AEMOHCTpPALIMS
tabnuiy «llepuoguueckas cuctema xumudeckux snaemeHtoB [[. U. MenpaeneeBa», u3ydeHue
MojeNiell KPUCTAIUIMYECKHX peIlEéTOK, HaONMIoJeHHe M ONHCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lOKEHHE TMEePOKCHAA BOJOPOJAa B MPUCYTCTBUU KaTallM3aTopa,
OIPENIEIICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBbHOTO MHIMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MPOBEACHHUE MpaKTUUeCKOH paldoThl «BnusHue pa3nuyHbix (AKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUM.

Pacuérnble 3a1aumn.

Pacuérel no ypaBHEHUSIM XUMUYECKHUX PEAKIIMI, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pPacy€ThI C UCTIOIB30BAHUEM MOHATHS «MACCOBAst IOJISI BEIIECTBAY.

Heopranuueckas xumust

Hemerannbl. Ilonoxenne HemeramioB B llepuoguyeckoit cucreMe XUMHUYECKUX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpoeHUs aTOMOB. Du3Mueckue CBONCTBA
HEMETAJIJIOB. AJUIOTPOTHS HEMETAUIOB (Ha IpUMEpPE KUCIopoa, cepsl, hochopa u yriepoaa).

XUMUYECKUE CBOMCTBA BAaXKHEHIIMX HEMETAJUIOB (TajoreHoB, cephl, a3oTa, docdopa,
yriaepojaa U KpeMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHEHUN ).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIMHECHU.

Meramnsl. 1lonoxxenne MeramioB B [leppuoanyeckoi cucteMe XUMUYECKUX 1EMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UEK aTOMOB MeTayuioB. OOmue
¢usnveckne cBoiictBa MeTayuioB. CIUTaBbl METANIOB. DIIEKTPOXUMHUYECKHUN DPsIIl HANPSIKSHUH
METAJIJIOB.

XYUMHUECKUE CBOMCTBA BAXXKHEMIIMX METAJUIOB (HATpUM, Kaluil, KajablUi, MarHuu,
AITIOMHUHUM, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHECHUM.

O6mue crioco6bl Moay4eHus MeTauioB. [IpuMeHneHne MeTanioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIbHbIE METOJAbl H3Yy4YEHUsI BEUIECTB MU MX MPEBpALLECHUN: H3yUCHHUE
Koulekiuu «MeTaibl U CIjIaBbl», OOpa3lioB HEMETAJIOB, PELIEHHE 3KCIEPUMEHTAJIbHBIX



3aja4, HaONIOJeHHEe W  ONHCAHWE JEMOHCTPAIIMOHHBIX ©  JAOOPATOPHBIX  OMBITOB
(B3amMoIeiicTBIE THUAPOKCHAA ATIOMHUHHS C PAaCTBOPAMHU KHCJIOT U IIENOYEH, KaueCTBEHHBIC
peaklry Ha KaTHOHBI METAJJIOB).

Pacuérnbie 3amaun.

Pacuéter maccel BemiecTBa WM 00BbEMa ra3oB MO W3BECTHOMY KOJHUYECTBY BEIIECTBA,
Macce Wid 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMU BEUIECTB, pacdy€Tbl Macchl (00bEMa,
KOJIMYECTBA BEIECTBA) MTPOIYKTOB PEAKIIUU, €CIIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHA U KU3Hb

Ponp xuMuu B o0ecriedeHHH 3KOJIOTHYECKON, SHEPreTUYECKON U MUILEBON O€30MacHOCTH,
pa3BuUTUU MeAUIUHBL. [loHSATHE O Hay4yHBIX METOJax TMO3HAHUS BELIECTB M XHUMHUYECKHUX
pEeaKInid.

[IpencraBnenuss 00 OOMMX HAyYHBIX NPHUHIHUIAX [POMBIIIJICHHOTO MOMYyYEHUs
BAKHEHIINX BEUIECTB.

YeoBeK B MHUpE BELIECTB M MATEPUAIOB: BAXKHEWILIME CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHasibl i 3JICKTPOHUKH,
HaHOMaTepHUasbl, OPraHUYECKUE U MUHEPATILHBIC YI0OPEHUS.

XUMHSL U 3J0pOBbE YEJIOBEKA: MpaBHUJIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB,
MpaBmiia 0€30MaCHOT0 UCTIOIB30BAHUS MPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeameTHbIE CBSI3H.

Peanmu3zanus MeXmpeaMETHBIX CBsA3EH MPH U3ydeHHH OOIIeH M HeOpraHW4eCKOW XMMHUU B
11 kyacce oCyIIecTBIsICTCS Yepe3 MCIOIb30BaHNUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MMOHSATHM,
TaK W MOHATHM, SBISIFOUIUXCS CUCTEMHBIMM JUJIsl OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
LHKIIA.

OOmue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIM (akT, THIIOTe3a, 3aKOH, TEOPHs,
aHanM3,  CHUHTE3,  KilaccupuKauus,  MNEePUOJUYHOCTb,  HAOIMIOJEHUE,  DKCIEPHUMEHT,
MOJIETMPOBAaHNE, U3MEPEHHE, IBICHUE.

®dusnka: Marepusi, SHEPTHsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPaZiM0aKTUBHOCTb, MOJIEKYJA, SHEPreTUYEeCKUIl YPOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHoe
COCTOSTHUE BEIIEeCTBA, PU3NUCCKUE BEITMUMHBI U €IUHUIBI UX H3MEPEHUS, CKOPOCTh.

buonorus: kinerka, opraHusM, sKocHcTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

I'eorpadus: MuHEpAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE UCKOTIAEMBIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKAS MIPOMBIIUIEHHOCTb, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTEBHBIX MaTepuasos, CEJIbCKOXO035CTBEHHOE MPOU3BOACTBO, NUIeBas
MIPOMBIIIUICHHOCTh, (DapMarieBTUYECKass MPOMBIIIICHHOCTh, TPOU3BOJCTBO KOCMETHUECKHUX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTEpHUANIOB, 3JEKTPOHHAS MPOMBIIUICHHOCTb,
HaHOTEXHOJIOTHUH.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMLBI I10 XMMHWHU HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBiuBaeT TPeOOBAaHHS K pE3yJbTaTaM OCBOCHHUS OOYyYaroIIMMUCS
porpaMM CpeaHero oOmiero o0pa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
Hay4Hno-meronnueckoif OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
IIPOrpaMM CpeIHEro o01ero oopa3oBaHys ABISETCS CUCTEMHO-1E€ATEIbHOCTHBIN MOAXOI.

B cooTBeTcTBHM C CHCTEMHO-AESITENBHOCTHBIM IOAXOJAOM B CTPYKTYypE€ JIMYHOCTHBIX
pe3yabTaTOB OCBOGHMS IpeiMeTa «XUMHS» Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS
BBIJIEJICHBI CJIEIYIOIINE COCTABIISAIOIINE!

OCO3HaHWE OOYYAIOIMUMHUCS POCCUHUCKONW TPaKTAHCKOW HICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJM4ue MOTHBALIUU K 00Yy4EHHIO;

LIeJICHANPaBICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHMH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIMNI 0a30BON HAyKH XUMUU;

FOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEU J1€ATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, HPUCYLIIMMU LEJIOCTHOM CUCTEME XHMHYECKOIrO
o0Opa3oBaHus;

HaJW4Yue TMPABOCO3HAHMS HKOJIOTMYECKOM KyIbTYpbl U CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH JKU3HEHHBIE TIJIAHBIL.

JIMYHOCTHBIE PpE3yNabTaThl OCBOCHUS TpeAMeTa «XUMHS» JOCTHTAIOTCS B CIHHCTBE
yueOHOW W BOCHUTATENBHOM JEATEIbHOCTH B COOTBETCTBHM C T'YMaHHUCTHYECKHUMHU,
COLMOKYJIbTYPHBIMH, JITYXOBHO-HPaBCTBEHHBIMH LEHHOCTSIMH W HJA€aJaMH POCCHICKOTO
rpaKAaHCKOro O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMH M TpaBUJIaMU [OBEACHMS,
CIIOCOOCTBYIOIIMMH TPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHSI M HPABCTBEHHOT'O CTAHOBJICHHS
JUYHOCTH 00YJarOIIUXCSI.

JIM4HOCTHBIE PEe3yAbTaThl OCBOEHUS TMpEAMETa «XHUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OIbITa MO3HABATEIBHOM M MPAKTUYECKOW MAESITEeIbHOCTH OOYy4YalolmMXCsl M0 pealu3aluu
MPUHATHIX B 00IIECTBE IIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

0CO3HaHMS O0YYAIOUIMMHUCS CBOMX KOHCTHTYLIMOHHBIX MPaB M 005S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIIKY;

MPEICTABIEHUs] O COLHUATBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHWH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENbHOCTU MPU CO3/IaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U TO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUH XUMUYECKHX SKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHUMATD U IPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTYMEHTBI IPYTHX
IIPY aHAJIN3€ PA3JIMYHBIX BUJIOB y4EOHOH €SI TeNbHOCTH;

2) IaTpMOTHYECKOI0 BOCTIMTAHMSA

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEUI0 OTEYECTBEHHOU
XUMHH;

YBOXEHHS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUHM M TMPAKTHUYECKOTO MPUMEHEHHUS
XUMHH, OCO3HAHMs TOTO, YTO JIOCTHKEHUS HAyKH €CTh PEe3yNbTaT JJIUTENbHBIX HAOIIOJCHMIA,
KPOMOTJIMBBIX SKCIIEPUMEHTAIIBHBIX TOUCKOB, MOCTOSSHHOTO TPYy/a YYEHBIX U MMPAKTUKOB;



MHTEpeca M TI03HABATEJNbHBIX MOTHMBOB B IMOJYYEHHMM M TIOCIEIYIOLIEM aHalu3e
MH(pOpPMaIIUU O NMEPETOBBIX JOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO I10OBE/ICHHS;

CIIOCOOHOCTM OIIEHMBAaTh CHUTYal[Md, CBS3aHHbIE C XHUMHUYECKUMH SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEHICHHS, OPUEHTUPYICh HAa MOPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHMBaTh CBOE IMOBEACHHE W TMOCTYNKH CBOMX TOBapHILIEH € MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHME MOCIEACTBHI STUX MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEW 370pOBOTO M 0€30MacHOro0 o0pa3a XU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (PM3NUECKOMY M IICUXUYECKOMY 3]I0POBbIO;

cOOIOCHMS TPaBWJI OE30MaCHOTO OOpalICHHsI ¢ BEIISCTBAMH B OBITY, TOBCEIHECBHOMN
KHU3HU U B TPYJIOBON JEATEIBHOCTH;

MOHMMAaHMUs LEHHOCTH MpPaBUJ WHAMBHIYaJbHOTO M KOJUIEKTMBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYalLlUsAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHUA TOCJIEJCTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS AIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) TpyAOBOro BOCIUTAHUS:

KOMMYHUKaTUBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATENILCKOM  JIEATEIBbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUU MPAKTUYECKUX 3a/ad CoLUaIbHOU
HaNpaBJICHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

WHTEpeca K MPaKTHUYECKOMY HM3YYCHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUHU;

YBa)KEHUS K TPYIY, JTIOASIM TPyJia U pe3ylibTaTaM TPYAOBOM eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY WHIMBUIYaJbHOW TpPAEKTOpUU OOpa3oBaHMS,
Oynyuieit npodeccun U peanusalnud COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEN 00IECTBa;

6) IK0JIOrHYEeCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11€JIECO00PA3HOT0 OTHOIIEHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMiIe;

MMOHMMAaHHUS TJI100aNTBbHOTO XapaKTepa 3KOJIOTMYeCKUX MpoOsieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLIMAIBHON CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HMCIIONb30BaHUS JOCTHKEHUM XUMUHU JJIs PELICHUS] BOIIPOCOB
paMOHAIBLHOTO MPUPOIONOIB30BAHUS;

AKTUBHOI'O HENPUATHUS JNEUCTBHM, NMPUHOCIIIMX BPEH OKPYXKAIOIIEH NPUPOIHOU cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIAronpusATHBIE HKOJIOTMUECKHUE IMOCIEACTBHUS MPeIIpPUHUMAEMBbIX
JNEUCTBUN U NIPENOTBPALLATD UX;

HaJIU4Yusl PA3BUTOrO HKOJOIMYECKOIO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYpbI, OIIbITA
NESATENBHOCTH  DKOJIOTUYECKON  HamNpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBAThCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHOMN U COILIMAJILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MPOTHBOCTOSTH HICOJIOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOI0 IO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLLIECTBEHHOW MPAKTHKU;



MOHUMAaHUS CHeMUUKH XUMHHU KakK HAayKH, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
palMOHATBFHOTO HAYYHOT'O MBIIUICHUS, CO3/JaHUU TIEJIOCTHOTO MPEICTABICHUs 00 OKPYKAIOIIEeM
MHUpE KaK O €IMHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
perieHny mpodiieM COXPaHEHUS IPUPOJTHOTO PABHOBECHS;

yOEeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XWMHUU IS COBPEMEHHOM IMBUIIM3AIMHU: B €&
T'YMaHUCTHYECKON HAIPaBICHHOCTH M Ba)KHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepHAIbHON
KYJbTYpBbI, PEIIEHUU I100aJbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPTeTHYECKOW, THUIIEBOH M OKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreyeHny YCIOBUN YCIEIIHOTO TPYy/la U SKOJIOTHYeCKd KOMGOPTHOM KU3HU KaXKAOTO 4JieHa
00I1IeCTBA;

€CTECTBEHHO-HaYyYHOM TpPaMOTHOCTH: TOHMMAaHHsS CYIIHOCTH METOJ0OB TIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh MOJIydaeMble 3HAHUS s
aHaJgu3a U OOBSICHEHHUs SIBJICHUN OKPYXKAIOIIEr0 MUpa M MPOUCXOASIIUX B HEM H3MEHEHUH,
yYMEHHUS JieJaTh 000CHOBAHHBIE 3aKIFOYCHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LEJIBIO TIOJIYYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIPHO MCTIOIB30BaTh XMMHUYECKUE 3HAHUS JIJIs1 PEIICHHsI TTPOOIemM
B pEAJIbHBIX KU3HEHHBIX CUTYAIUAX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIIbCKOM AEATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOPa30BaHHIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJYYE€HHUIO HOBBIX 3HAHHW 10 XUMHUU B COOTBETCTBUU C IKU3HEHHBIMHU
MOTPEOHOCTAMU;

HHTEpeca K OCOOCHHOCTSM Tpyla B pasaudHbIx cdepax mnpodeccuoHambHON
JIESITCTLHOCTH.

METANIPEJAMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yJbTaThl OCBOEHHUS Y4eOHOro mnpeaMeTa «XUMUs» Ha YpPOBHE
cpeaHero oouiero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble NI (POPMHPOBAHUS MHUPOBO33PEHHUSI OOYYAIOMIMXCS MEKAMCLUUIUIMHAPHBIC
(MeXnpeaMeTHbIE) O0IIEHAYYHBIE TTOHSATHS, OTPAXKAIOIIUE 1IEJTOCTHOCTh HAYYHOH KapTUHBI MHpa
U cnenu(uKy METO0B MO3HAHNUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
9Heprus, sBJICHUE, MPOLECC, CUCTEMA, HAy4YHbIH (aKT, MPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeZIOBaHUE, HAOIOICHUE, N3MEPEHUE, SKCIIEPUMEHT U JIpYTHe);

YHUBEpCallbHblE ~ ydeOHble  JAeHCTBUS  (TMO3HABaTelbHbIE,  KOMMYHHMKAaTHBHBIE,
perynasTuBHbIe), obecrneuynBapomue (HopMuUpoBaHHE (YHKIMOHAIBHON TI'pPaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMH 00Y4aroIINXCsl;

CHOCOOHOCTh  OOY4YaIOUIMXCSl  MCIIOJIb30BaThb ~ OCBOEHHBIE  MEKAMCLUIUIMHAPHBIE,
MHUPOBO33PDEHUYECKHE 3HAHUS W YHUBEpCaJbHbIC Y4eOHbIC ICHCTBUS B IO3HABATEIBHON U
COLMAJIbHOW MPAKTHUKE.

MertamnpeIMeTHbIE pPe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU Y4€OHBIMHU
MO03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYISTHBHBIMH JEHCTBUSMHU.

Ogiajenne yHUBEPCAJIBLHBIMH YU4eOHBIMH MO3HABATEIbHBIMH JICCTBUSIMU:

1) 6a3oBble JIOrHYecKHUe JeiiCTBUS:

CaMOCTOATENIEHO (POPMYITMPOBaTh M aKTYaJIM3UPOBaTh TNPOOJIEMYy, BCECTOPOHHE €&
paccMaTpUBaTh;

OTpeNeNATh IeNIM JAEATENbHOCTH, 3a/aBas MapaMeTpbl W KPUTEPUHM HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThI IEATEIHHOCTHU C TOCTABJICHHBIMH IIEIISIMU;



HCIIOJIb30BaTh TIPU OCBOEHUM 3HAHUM NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIIEIATH
XapaKTepHble TPU3HAKK TMOHATHUM W YCTaHABIMBAaTH WX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOLIHME MOHATHUS 17151 O0OBSACHEHUS OTJENIbHBIX (DAKTOB U SBICHUA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH I KJIACCU(PUKALIMY BEIIECTB U XUMUYECKUX PEAKIIHA;

yCTaHABIMBATh NPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXY U3YYaEMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKHUE PpACCYKICHHs (MHIYKTUBHbIE, JAEIyKTHUBHbIC, 0 AaHAJOIHH),
BBISIBIIATH 3aKOHOMEPHOCTH U TPOTHUBOPEYUSI B PaCCMAaTPUBAEMBIX SIBICHHAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUYEHUS;

IPUMEHATh B Ipoliecce MO3HAHMA, UCIOIb3yeMble B XUMHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIeJIH, TIPEe0OPa30BhIBATH MOIENIbHBIE MPEACTABICHUS — XUMUYECKHI 3HAaK (CMMBOJI) 3JIEMEHTA,
XUMH4eckass (GopMysa, ypaBHEHHME XHUMHYECKOH peakuud — TpU pPELICHUH Yy4eOHBIX
MIO3HABATENIbHBIX M NPAKTHUYECKUX 3aJad, PUMEHITh Ha3BaHHBIE MOJENBHBIE IPECTaBICHUS
JUISI BBISIBJIEHUS] XapaKTEPHBIX IPU3HAKOB U3Y4aEMBbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 0a3oBble HCCJAeA0BaATEIbCKUE AeCTBUS:

BJIaJIETh OCHOBAMM METO/I0B HAYYHOI'O IIO3HAHUS BEIIECTB U XUMHUYECKUX PEaKLni;

¢bopMynupoBaTh LEAM M 3aJadd  HMCCIEJOBAHMS, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOATENIBHO c(hOPMYyJIUPOBAHHbBIE BONPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
111 (POPMUPOBAHUS TUIIOTE3HI 110 IIPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKIICHU;

BJIaJIETh HaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHMS U MPOBEACHUS YYEHHUYECKHX
9KCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUsI HAOMIOAATh 32 XOJOM IpoIlecca, CaMOCTOSITEIbHO
MIPOrHO3UPOBaTh €ro pe3yabTaT, (opMyaupoBaTh OOOOLIEHHSI U BBIBOJAbI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB HCCIIEJOBAHUS, COCTABIAThH OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM HCCIEeN0BAaTENbCKOM M MPOEKTHON JesTENbHOCTH,
IPOSBJISATh CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOAOB pEIICHUs
MIPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB IT03HAHUS.

3) pa6ora ¢ nnopmanueii:

OPUEHTUPOBATbCSA B pa3jIMYHBIX HMCTOYHUKAX HMHPOpMauuu (Hay4HO-TONYJISpHas
JAUTEpaTypa XHMHYECKOTO COJEepXaHUs, CIpaBouYHbIE TocoOus, pecypcbl HHTepHera),
aHaIU3UpOoBaTh MH(OPMALMIO PA3JIMYHBIX BUAOB U (OpM MpelnCTaBlIEHUs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTH;

(dbopMyIHpOBaTh 3ampoChl M TPUMEHATh Pa3UYHBIE METOABI TPH TOUCKE M OTOOpe
nHpopMalnn, HeOOXOJUMOH JUTsl BBIMOJIHEHUS Y4eOHbIX 3a]1a4 ONpPeIeEHHOIO THUIIA;

npuoOpeTaTh OMBIT MCIOJIb30BaHUS WH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTUI U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIBHO BBIOMPATh ONTUMANIbHYIO (OPMY IpeACTaBiIeHUS UH(OPMAIMU (CXEMBI,
rpaduKy, 1uarpamMMbl, TaOJIUIbI, PUCYHKH U APYTHE);

WCIIOJIb30BaTh HAy4yHBIA #A3BIK B KayecTBE CpEeACTBA MpH padoTe C XHUMHUYECKOU
uHpopManMei: MPUMEHATh MeXIpeaMeTHble ((u3ndyeckue M MaTeMaTHYeCKUe) 3HAKU H
CHUMBOJIBI, (hopMynbl, a0OpeBUATYpbI, HOMEHKIATYPY;

UCIOJIb30BaTh U IPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISATHOCTH.

OBiajieHNe YHHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH /1 CTBUSIMH:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMO TEMBl B XOJI€ JUAIOTa W/WIN JIUCKYCCUH,
BBICKA3bIBaTh MJI€H, (OPMYJIUPOBATH CBOU MPEJIOKEHUS OTHOCUTENIBHO  BBIMOJIHEHUS
IIPENJIOKEHHON 3a/1auH;



BBICTYNIATh C IpE3eHTAlMeil pe3yabTaToOB MO3HABATEIbHON AEATENbHOCTH, IMONyYEHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHUH XHMHUYECKOTO
9KCIIEPHMEHTA, IPAKTUYECKOW pPabOTHl IO HCCIEAOBAHHMIO CBOWCTB H3y4aeMBIX BEIIECTB,
peanu3anuy y4eOHOro Mmpoekta U (OpMYIMpPOBATH BBIBOJBI 10 pPE3yJbTaTaM MPOBEIEHHBIX
WCCIIEIOBAHUM ITyTEM COTJIACOBAHUS TTO3UIMHA B X0/1€ 00CYXIeHUsI 1 00MEHa MHEHUSIMH.

OgiajieHnne yHUBEPCAJIbHBIMH PEeryJsiTHBHBIMH 1eHCTBHSMU:

CaMOCTOSITENIFHO TUIAHMPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO JESTEIBHOCTD,
orpenenss €€ NeMu W 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeayaraeMplii aJropuT™M JIEHCTBHH TPH BBINOJIHEHHH YYEOHBIX M HCCIIEOBATEIbCKUX 33734,
BbIOMpaTh Hanboee 3(h(HeKTUBHBINA CIOCOO UX peIIeHUs ¢ YUETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHYECKHUX PEAKIIUIX;

OCYILECTBIISATh CaMOKOHTpPOJIb CBOEH JIEATE]IbHOCTH Ha OCHOBE CaMOAaHAINW3a U
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATHI

10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXxaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYCCKOH COCTABISIIONIEH E€CTECTBEHHO-
HAyYHOH KapTHHBI MHUpA, POJIM XUMHUH B IO3HAHUM SIBICHUU NPHUPOIBL, B (HOPMHUPOBAHUH
MBIIUIEHUSI U KYJABTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TPaAaMOTHOCTH, HEOOXOAMMOW st
pelleHrsT TPAKTHUYECKUX 3aJad M OSKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
370POBbIO U PUPOJHOM CPEAE;

BJIAJICHUE CHUCTEMOW XUMHUYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOMNOJIATAIOIINE
NOHATUA (XUMUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJa, BaIEHTHOCTD,
AJIEKTPOOTPHUIIATEIEHOCTh, XHUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHas Macca, MOJIAPHBIH OO0BEM, YIVIEpOAHBIA  CKEJeT,
(GyHKUIMOHANbHAS TPYINIA, paauKai, M30MEpHUs, HW30Mepbl, TOMOJOTHUYECKUN pAI, TOMOJOTH,
YTJIEBOJAOPOAbI, KUCIOPOJ M a30TCOACPIKAIINE COCTUHEHUSI, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BRICOKOMOJIEKYIISIPHBIE COSMHEHUS); TCOPUH M 3aKOHBI (TCOPUS CTPOSHUS OPTaHHMYECKUX
BemectB A. M. bymiepoBa, 3akOH COXpaHEHUSI MAacCChl BEIIECTB); 3aKOHOMEPHOCTH,
CI/IMBOJ'II/ILIGCKI/Iﬁ SA3BIK XUMHH, MHpOBOBSpGH‘IGCKHG 3HaHHUA, JICKAIIME B OCHOBE IIOHMMAaHUA
NPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBICHUH, (DaKTOIOTHUECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH 1 0€30ITaCHOM HCITOJIb30BaHUHU BAYKHEHUIITNX OPraHUYECKHUX BEIIECTB B OBITY
U MPAKTUYECKOM NEATEITbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHN BBISABIIATh XapaKTEpPHbIC MMPU3HAKH MOHATUH, yCTaHABIUBATDH
HUX B3aUMOCBA3b, UCIIOJIB30BaTh COOTBGTCTBYIOHII/IG IIOHATUA HpI/I OIMIKMCaHUU COCTaBa, CTpOGHI/IH nu
MIPEBpAILCHU OPraHUYECKUX COETUHECHUI;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIH30BaTh XMMHUYECKYIO CHUMBOJUKY JUISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) (GOpMYIT OPraHUYECKUX BEIIECTB
U YpaBHEHUN XMMHUYECKUX PEAKUUH, U3TOTABIMBATH MOJEIIHA MOJIEKYJ OPIraHMYECKUX BELIECTB
JUUIA I/IJIJIIOCTpaLII/II/I UX XUMHUYCCKOI'O U HpOCTpaHCTBeHHOFO CTpOGHI/Iﬁ;

C(l)OpMPIpOBaHHOCTI) YMeHI/Iﬁ yCTaHaBJ'II/IBaTB HpI/IHaJIJ'Ie)KHOCTI) Hsyqume OpFaHI/I‘-IeCKI/IX
BEIIECTB MO HX COCTaBy M CTPOEHUIO K OIpeaenéHHOMY KiacCcy/Tpymlmne COeIuHEHUM
(yrneBomopoibl, KHCJIOPOJ M  a30TCOACpPKAIME COCIUHEHUS, BBICOKOMOJIEKYISIPHBIC



COeMHEHUs), JaBaTh UM Ha3BaHus 1o cuctemaTtuueckoir Homenknatype (IUPAC), a taxxke
MPUBOAUTH TPUBUAILHBIE HA3BaHUSI OTIEIBHBIX OPraHUYECKUX BEIICCTB (ITUJICH, MPOMHIICH,
aleTUJICH, STWICHIJIUKOJb, TIUUEpUH, (PeHoin, dopManpierul, aneTaablerui, MypaBbUHAas
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KHCIIOTA, CTEApUHOBAsl KUCIIOTA, TIIOKO03a, QPYyKTO3a,
Kpaxmall, [eJIJIK0103a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OIPENENsATh BUIbl XUMUYECKOH CBS3M B OpPraHUYECKHX
COeIMHEHUSIX (OAMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh yYMEHHS TMPUMEHSTH TOJOKEHUS TEOPUU CTPOEHHUS OPTraHUYECKUX
BemiectB A. M. bytnepoBa /st 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMH XapaKTepH30BaThb COCTaB, CTPOCHHE, (U3UUECKHEe U
XUMUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENICH PA3NIMUHBIX KJIACCOB OPraHMYECKUX BELIECTB
(MeTaH, 3TaH, JTWICH, MNPONWICH, aneTwieH, OyraaueH-1,3, merwiOyramueH-1,3, OGeH3on,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbIerul, MypaBbHHAsl U YKCYCHas
KHUCJIOTBI, TJIFOKO3a, Kpaxmall, LEeJUI0I03a, AaMHUHOYKCYCHAas KHUCJIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XMMHYECKHX PEAKIHHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTePH30BaTh MCTOYHUKH YTICBOJOPOAHOTO CHIPhS
(HegTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepadOTKH U TMPAKTUYECKOE MPUMEHEHHE
MIPOAYKTOB NepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUN TPOBOJUTH BBIYUCICHHUS 10 XUMHYECKUM YPaBHECHUSIM
(maccbl, 00BbEMa, KOJMYECTBA HCXOAHOrO BEIIECTBA WU NPOAYKTAa PEAKIMH IO W3BECTHHIM
Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, HCIOJB3YeMbIX B XHMHUU [PU HM3YYEHUU BEHIECTB M XUMUYECKUX SIBICHUU
(mabmroneHne, W3MEpEHUE, DJKCIEPUMEHT, MOJCIUPOBAHKUE), WCIOIb30BaTh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JIsl TPUHSTHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsAX, CBA3aHHBIX
C BEIIECTBAMHU U UX MPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHUH COOJIOAATh MPaBUila TMOJIb30BAHUS XMMUYECKON MOCYAOH U
1a00paTOpHBIM 00OPYIOBAHHEM, a TAKXKE MPaBUiia OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBIMOJHATH XUMUYECKUNW SKCIEPUMEHT
(mpeBpalieHys OpraHWYeCKUX BEIIECTB MPU HArpEBaHUU, MOJyYECHHE ATHIIEHA U U3yYEHHE €To
CBOMCTB, KayeCTBCHHBIC pEAKIMH OPTaHMYECKHX BEIIECTB, JICHATypalus OeJIKOB MpHU
HarpeBaHUH, [IBETHbIE pEaKMu OEKOB) B COOTBETCTBUU C IMpaBWJIaMU TEXHUKHU 0€30MaCHOCTU
mpu oOpalleHuy ¢ BEIIeCTBaMU M J1a00OpaTOPHBIM O0OpYyIOBaHHEM, MPEICTABIATh PE3YIbTAThHI
XUMHYECKOTO JKCIEpUMEHTa B (OopMe 3amuch YpaBHEHUH COOTBETCTBYIOUIMX pEAKIHA U
(hopMyIIHpOBaTh BBHIBOJIBI HA OCHOBE 3TUX PE3YJbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAIU3HPOBATh XUMHUYECKYI0 HH(POPMAIIHUIO,
MOJTy4aeMYIO M3 Pa3HbIX HCTOYHUKOB (Cpe/ICTBAa MacCOBOM MH(popMaiuu, MHTEpHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHUH COOJIONAaTh TpaBWia DKOJIOTHYECKH IIEIeCO00pa3HOro
MOBEJCHUS B OBITY M TPYIOBOM NEATETPHOCTH B IEISIX COXPAHEHHsI CBOETO 3I0POBbS U
OKpYKarollled IPUPOJIHOM cpesbl, 0OCO3HABaTh OMACHOCTh BO3/JEMCTBUS HA >KHUBBIE OPraHU3MBbI
onpeeNi€HHBIX OpPraHMYeCKHX BEIIECTB, MOHMMas cmbica mokazatens [IJIK, mosicHaTh Ha
puMepax CrocoObl YMEHBIIICHHsI ¥ MPEJOTBPAIICHHUS X BPEJHOTO BO3ACHCTBUS HA OpPraHU3M
YeJI0BEKa;



JUI OOYYaIOUIMXCSl ¢ OrPaHMYEHHBIMH BO3MOXHOCTSIMU 37I0POBbSI: YMEHHE NPHUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BELIECTB U XUMHUUECKUX SIBJICHUIA;

UId  cHenbIX M caaboBUIANIMX OOyYaroIMXcs: YMEHHE HCIOJb30BaTh pelibeHO-
TOYEeUHYI0 cucteMy obo3nauenuii JI. bpaitns ans 3anucu xuMudeckux Gopmyi.

11 KUIACC

[IpenMerHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEOpraHWYecKas XUMHS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUA: O XWMHUYECKOW COCTaBIAIONICH ECTECTBEHHO-
HAay4YHOW KapTUHBI MHpaA, POJIM XWMHUU B TO3HAHUU SIBICHHWNA NPUPOILI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJIBTYPHl JUYHOCTHU, €€ (PYHKIIMOHAIHHOM TPaMOTHOCTH, HEOOXOIWMOM Jist
pemtieHus TPaKTUYECKUX 3aJad W DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
30pOBbIO U PUPOAHOM CPEAE;

BJIAJICHUE CHUCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIMOJIArarouiue
MOHATHS (XMMHYECKUH 3JICMEHT, aTOM, U30TOIl, S-, P-, d- JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYyJa, MOJIb, MOJSPHBIH O00BEM, BAJICHTHOCTh, OSJIEKTPOOTPUIIATEIBHOCTh, CTENEHBb
OKHCJICHUSI, XUMHYECKas CBA3b (KOBAJICHTHAs, WOHHAs, MeTajuIMuecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKass  pem€rka, TUMbl XWMHYECKUX  PEaklMil, pacTBOp, AIIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, SJICKTPOJIUTHUECKAS] JUCCOUMAIMSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOW  peakIMk, XHMHYECKOE€ paBHOBECHE); TEOpPMM M  3aKOHBI  (Teopus
AJIEKTPOJUTHYECKON Jauccouuanuu, nepuoanuyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpPaHEHUS MacChl BEIECTB, 3aKOH COXPAHCHMsI W TPEBPAIICHUS SHEPTUH MPU XUMHUYECKUX
peaKiusix), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE IOHUMAHUA NPUYMHHOCTHU M CHUCTEMHOCTH XHMMHUYECKUX SBJICHHM,
(hakTOJIOTHUECKUE CBEJICHUSI O CBOMCTBAaX, COCTaBE, MOJyUYeHUH W O0€30MacCHOM HCIOJIb30BAHUU
BaXHEHMIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON JEATEITHHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTepHbIE MPU3HAKH MOHSATUN, YCTAHABIUBATH
WX B3aMMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIONIME MOHSATHS MPH OMHUCAHUM HEOPTaHUYECKUX
BEILIECTB U UX MPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHHUI MCMOJIB30BATh XUMHUYECKYIO CHUMBOJMKY JIJISi COCTaBIICHHS
dbopMyn BemIECTB W YpaBHCHUH XHMMHYECKHUX PEAKIUN, CUCTEMATHYCCKYI0 HOMEHKIIATYPY
(IJUPAC) u TpuBHanbHbIC Ha3BaHHS OT/ACIbHBIX HEOPIaHWYECKHUX BEINECTB (yrapHbIid ras,
VIJIEKUCIIBIA Ta3, aMMHUAK, Tall€Has HM3BECTh, HErameéHas HW3BECTh, NMUTHEBAs COJA, MUPUT U
Apyrue);

c(hOpPMUPOBAHHOCTh YMEHUH ONPEAEIISATh BAICHTHOCTh M CTCIICHb OKUCIICHHSI XUMUYIECKUX
3JIEMEHTOB B COSAMHEHUSAX PA3JIMYHOTO COCTaBa, BUJI XUMHUECKOU CBSI3M (KOBAJICHTHAsI, HOHHAS,
MeTalTInyecKasi, BOJOPOAHAs) B COCIUHEHUSIX, TUI KPUCTAIUTUMYECKOW PEIIETKH KOHKPETHOTO
BeIlleCTBAa (aTOMHAsi, MOJEKYISIpHAasl, MOHHAs, META/UIMYecKas), XapakKTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIICKHOCTh HEOPTAHMUYECKUX BEIIECTB
10 UX COCTaBY K OMpPEACIEHHOMY KJIaCCY/TPYIIE COeTUHEHUN (MMPOCTHIC BEMIECTBA — METAJLIIBI 1
HEMETaJTbl, OKCU/IbI, OCHOBAHMSI, KUCTIOTHI, aM(QOTEPHBIE TUIPOKCUIIBI, COTIH);

c(OpMUPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICT Mepuoaudeckoro 3akoHa JI. .
MeHnneneeBa W JEMOHCTPHPOBATH €T0  CHUCTEMATHU3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;



c(OPMHPOBAHHOCTh YMEHUH  XapaKTepu3oBaTh DJJEKTPOHHOE CTPOCHUE  aTOMOB
XMMHUYECKHX 3J1IeMeHTOB 1—4 nepuonos [leprnoauueckoii cucteMbl XMMHUYECKUX 31eMeHTOB /1. 1.
MeHzeneeBa, HCHOJB3Ysl MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAINY, «IHEPreTUUECKHUEC
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHUS] CBOMCTB XUMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH MO nepuoAaM u rpynnam llepuoguyeckoil CHCTEMbBI XUMHYECKHUX 3y1eMeHTOB /. U.
Mennemneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHWYECKHX BEIIECTB pPA3JUYHBIX KJIACCOB, MOIATBEPXkAATh CYILIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKIYy HEOPraHWYeCKUMH BEIIECTBAMU C IIOMOIIbI YpPaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCHU(PHUIMPOBATH XHUMHUECKHE PEAKIUH IO Pa3IUYHBIM
npU3HaKaM (YUCIIy M COCTaBy pEarupyroliux BEIIEeCTB, TEIUIOBOMY 3¢ ¢eKTy peakuuu,
W3MEHEHHUIO CTENEHEN OKHUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTHU PEaKIMK, yYaCTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABISATh YPaBHEHHS PEakUUi pa3NUYHBIX THIIOB, MOJHBIC
Y COKpAaIIEHHBIC YPaBHEHUS PEaKIUi MOHHOIO OOMEHAa, YUUTHIBAs YCIOBHS, MPU KOTOPBIX TU
peaKuu UayT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, MOATBEPKAAIOININE KaueCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH OMBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPTAHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH PACKPBIBATh CYIIHOCTh OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HoCpeACTBOM COCTaBICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKIHii;

c(hOpMUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklnu OT
pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIICHHs XUMHUYECKOTO pPaBHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3aencTBus (npunuui Jle [llatense);

c(OpMUPOBAHHOCTh, YMEHHUH XapaKTEepU30BaTb XHMHUYECKHE IIPOLIECCHI, JIekKaIlue B
OCHOBE MPOMBIIUIEHHOTO TOJIYYEeHUsI CEPHOM KHUCIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MPEICTaBICHNH 00 OOIIMX HAYYHBIX NMPUHIMIAX W HKOJOTHYECKHUX MPOOIeMax XHMHYECKOTO
MIPOU3BOJCTBA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIYMCICHHUSA C HCIOJIB30BAaHHUEM MOHSATHUS
«MaccoBasi JI0Jil BEILECTBA B PacTBOpe», OOBEMHBIX OTHOIICHMH Ta30B IMPU XUMHYECKUX
peaKIMax, Macchl BellecTBAa MM 00bEMa ra3oB M0 M3BECTHOMY KOJHMUYECTBY BEILECTBa, Macce
Wi 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKLMHU BEUIECTB, TEIUIOBOTO Y(PQeKTa peakiun Ha
OCHOBE 3aKOHOB COXPaHEHHMsI MACCHI BEILIECTB, IPEBPAILECHHS U COXPAHEHUS SHEPTUU;

c(OpPMHPOBAHHOCTh YMEHUH COOJIOAATh MPaBUiIa MOJIb30BAHUS XMMUYECKON MOCYAOH U
1ab0paTOpHBIM 00OPYIOBAHUEM, a TAK)KE MPaBHIIa OOPAIICHHsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITIOTHEHUIO JTa00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATH M BBIMOIHATE XUMUYECKUN DKCIEPUMEHT
(pa3nokeHre MepoKcHaa BOAOpOJa B NPUCYTCTBUM KaTalld3aTopa, OMNpPENEIIEHHE Cpeibl
pPAacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCAIBHOIO UHIUKATOPA, BIUSHUE PA3INYHbIX (PaKTOPOB
Ha CKOPOCTh XUMHUYECKOW PEaKIWH, PEakiMd HMOHHOTO OOMEHa, KayeCTBEHHBbIC pPEaKUuu Ha
cynbdar-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHWUSI, PEIIeHUE SKCIEPUMEHTAIbHBIX
3amady mo TeMaM «Metamney u «HemeTamibl») B COOTBETCTBMM C MpaBUIAMHU TEXHHUKHU
0€3011aCHOCTH MPH 0OpAIIEHUH C BEIIECTBAMH H JIAOOPATOPHBIM 000pYIOBaHUEM, MTPEICTABIISATH
pe3ynbTaThl XHMHUYECKOTO SKCIEpUMEHTa B (opme 3alucu ypaBHEHUH COOTBETCTBYIOUIMX
peakuuii ¥ GopMyIUPOBATH BBIBOJBI HA OCHOBE ATHX PE3yIbTaTOB;



c(OpPMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(POPMAIIHUIO,
MOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOM KOMMYyHMKanuu, VHTepHET U
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHHH COOMIOJaTh MpaBHIIa JKOJOTUYECKH IIEIeCO00Pa3HOro
IIOBCACHHUSA B 6I>ITy u prI[OBOﬁ ACATCIBHOCTH B LECIAX COXPaHCHHA CBOCTO 3O0POBbIA U
OKpY’Kaloliel MPUPOIHON CpeJibl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHS Ha YKHBBIC OPraHHU3MbI
ONpe/IeNIEHHBIX BEIIeCTB, MOHUMas cMbica nokasarens [1JIK, mosicHsATh Ha mpumepax crocoObl
YMCHBUICHUA U NIPEAOTBpAICHUSA UX BPECAHOT'O BOS}IGﬁCTBHﬂ Ha OpraHu3M 4€JI0OBCKaA,

JUIE OOYYaIOUIMXCSl C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 37[0POBbSI: YMCHHE NPHUMEHSTH
3HaHUA 06 OCHOBHBIX JOCTYITHBIX MCTOAAX MMO3HAHUA BCIICCTB U XUMHUYICCKUX HBHGHHﬁ;

JUISL CIIETIBIX W CIIA0OBUIAIIMX OOYJaroONIUXCs: YMEHHE HCIIONIb30BaTh pelibedHo-
TOUCYHYIO cucTeMy oOo3HadeHwii JI. bpaiins nis 3anucu XxuMudeckux GopmyiL.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypenI
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmeT opranndeckoit xumun. Teopus
1.1 CTPOCHHMSI OPraHUIECKUX COCTUHECHUN A. 3
M. bytieposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2
99 HenpenenbHble yriieBOAOPOIbI: aIKEHBI, 5 1
aJIKaJIMEHbI, AJIKUHBI
2.3 ApoMaTudecKue yrieBoJa0pPO b 2
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Htoro no paznery 13
Paznen 3. Kuciaopoacoaepxamue opranndecke coeJuHeHUst
3.1 Cruptsl. Denou 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
CrnoxHuble 3(upbl
3.3 VrineBoasl 3 1




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyecKue coeuHeHUs

4.1 AMUHBI. AMUHOKHUCIIOTHL. 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 OPTaHMYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zpnen 3. Xumus v Ku3Hb
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 cTpoeHHsI OPraHUYECKUX
2 coenuHenuit A. M. Bytneposa, eé 1
OCHOBHBIE TOJIOKEHUS
[Ipencrasienue o K1accuPUKAITUN
3 opraHnueckux BemiectB. HomeHnknartypa 1
(cuctemaTuveckas) ¥ TPUBHATbHBIC
Ha3BaHUs OPTaHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTHUECKHA Psift
5 Mertan u 3TaH — npocTeume 1
IPEJICTaBUTENH aJIKAaHOB
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. [lomydenue 1
CHHTETUYECKOTO KaydyKa U PEe3UHBI




AJIKMHEL: cOCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUN pAll. ALIETHIEH —
MPOCTEUILNN MPEJICTABUTEIb AJIKUHOB

11 Bbruncnenus o ypaBHEHUIO XUMUYECKOH
peakuuu

12 Apenbl: 6eH3011 U TOIyo. TOKCHUYHOCTh
apeHoB

13 ['eHeTHueckas CBs3b YII€BOJOPO/IOB,
NPUHAAISKAIIMX K pa3IMYHbIM KJ1accam
[TpupoiHbIe HCTOUYHUKH YTIEBOIOPOAOB:

14 IPUPOJIHBIN ra3 U NOMYTHHIE HEPTSIHBIE
ras3pl, He()Tb ¥ MPOIYKTHI €€ mepepadoTKu
[TpupoiHbIe HCTOYHUKH YTIEBOIOPOAOB:

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

16 KonTponbhas pabota mo pazaeny
«YTIeBOIOPOIBDY

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METAHOJI ¥ 3TaHoJ1. BomopoiHas cBsi3b

18 MHOroaTOMHBIE CIIUPTHI: STHIICHTIIUKOIb 1
[JIMLEPUH

19 DeHOoJI: CTPOCHHUE MOJIEKYIbI, PU3NYECKUE
U XUMUYECKUE CBOMCTBA, IPUMEHEHUE

20 Anpaeruasl: GopManbaeTua u
aneTanbaerul. AeToH

21 OnHOOCHOBHBIE MpeeNibHbIE KApOOHOBBIE
KHUCJIOTHI: MypaBbHHAas U YKCyCHas

22 [TpakTueckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHUCTIOTBI»

CTCapI/IHOBaH " OJICMHOBAs1 KMCJIOTHBI, KaK

23 NPEJCTaBUTENN BBICHIMX KapOOHOBBIX
KHCJIOT

24 Mbl1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBIE
CrnoxHble 3(hupbl KaK MPOU3BOIAHbIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢pUpoB

26 JKupsl: runponus, IpuUMeHEHHeE,
Ourosoruveckas poJib KUpPOB
YTraeBoabl: COCTaB, KJIACCH(PHUKAIINSA.

27 BaxHeiimme npeacTaBuTenu: riroKko3a,
bpykTO3a, caxaposa

)8 Kpaxmain u memnosno3a Kak mpupoIHbIe
HOJIMMEPHI
KonrtponbHas pabota no pasaeny

29 «Kucnopozacoaep:xaiye opraHn4eckue
COCITMHEHUS

30 AMUHBI: METUJIAMUH U aHUJIHH
AMMHOKHUCIIOTHI KaK aM(pOTEpHbIE

31 OpTraHUYECKHUE COSTUHEHUS, X
6uonornyeckoe 3HaueHue. Ilenrtuas

32 benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COETUHEHHUS

33 OCHOBHBIE OHATHS XUMHUHU
BBICOKOMOJIEKYJIIPHBIX CO€MHEHUN

34 OCHOBHBIE METOBI CHHTE3A




IInacTmaccel, KaydyKkd, BOJIOKHA

BBICOKOMOJICKYJIIAPHBIX COCHHHGHHﬁ.

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

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
TEOpPHUEN CTPOEHHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XHUMHYECKHUX 3JIEMEHTOB M UX COEIUHEHMH T10
rpymnmnaM v nepuojam. 3HauyeHue
MIEPUOTNUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB J[.M. Menaeneena B
Pa3BUTUHU 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

Knaccudukanus XuMH4ecKUx peakiuii 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. «Bnusiaue
pa3MyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakLum»

11

DnexrpoiauTHdeckas gucconuanys. [ToasTue
0 BoJiopoHOM Tokazarene (PH) pactBopa.
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. O01Me pu3ndecKue CBOMCTBa
METaJUIOB




15

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHNH METaJIOB

16

XHUMHYECKHE CBOMCTBA BaXKHECHIITNX
METaJUIOB (HaTpUH, Kajaui, KaJablUui, MarHuii,
ATFOMUHHI) U UX COCIMHCHHUH

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 MOJIOJKEHUE 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

XHUMHUUYECKHE CBOMCTBA IaJIOTEHOB, CEPHI U UX
COCIMHEHUN

23

XuMHYeCcKre CBOMCTBa a30Ta, hochopa u ux
COCIUHEHNN

24

XHUMHYECKHE CBOMCTBA YIIIEpO1a, KPEMHHUS U
HUX COeIUHEHUN

25

[TpumeHeHre BaXXHEUIIINX HEMETAUIOB U UX
COCIUHEHNN

26

O06001IEHHE U CUCTEMATU3ALMS 3HAHUMN 110




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 oO6ecriedeHnH SKOJIOTHISCKOM,

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 ¥ 370pOBBE YEIIOBEKa

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBSIBATEJBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

YYEBHOE OOPYJIOBAHHUE
-CnipaBo4HbBIE TAOTUITBI
-HoytOyk- 1wt ;
- Hudposas maboparopust « Apxumen»- 21T;
- JlabopaTopHas mocya Uit XUMUH;
- HabGop peakTuBOB Jisi XUMHUHU;

METOAUYECKHUE MATEPUAJIBI VI YYUTEJIA

Y4eOHO-MeTOANYEeCKUH KOMILJIEKT
1. Epewmun B.B., Ky3smenko H.E. Xumus. Heoprannueckas xumus. Opranuyeckas

xumusa. 10 kmacc, 11 xmacc: ydeOHMK i1 00IIe00pa3oBaTEIbHBIX YUpexAeHUH. — M.:
[Ipocsemienue, 2021r.

2. Tapa HH. Xumwmsa. Ypoxku B 8 kiacce. — mocobue i yuurtens. — M.:
[Ipocsemienue, 2012.

3. Tapa HH. Xumwmsa. Ypoku B 9 kmacce. — mocobue i yuurtens. — M.:
[Ipoceemienue, 2015.

4. Pagenxuit A.M. [lumaktuueckwii maTtepuan mo xumMuu 8-9 kmaccel. — M

[Ipoceemienue, 2014.

5. Tapa H.H. Xumus. Ilporpammel o0mieo0pa3oBaTenbHBIX yupexkaeHuil. 8 — 9
knaccel, 10 — 11 knaccel. ba3osslil ypoBenb- M: Ilpocsemenne, 20131
JlonoTHUTeIbHAS JIMTEPATypPa A YUYUTe sl

7. Tapmmn, A. Il. Heopranwueckas XuMus B CXeMmaX, PHUCYHKax, TaOiuIax,
(dopmynax, XAMMUUYECKUX pEeaKLUsX. - 2-€ 3., uctp. u aom. - CII16.: Jlans, 2006. — 288 c.

8. Tyzeii, JI. C. Xumus. Bompocsl, 3amaun, ynpaxHeHus, 8-9 ki1.: yueOHoe mocodue
i obmeodpaszoBatenbHbix yupexaenuii /J1. C. I'yzeit, P. I1., Cyposuesa.- [Ipoda,2018.-288c.:
WL

9. IlaBnos, H. H. O0mias u HeopraHudeckass XuUMHs.- 2-€ U31l., nepepad. u 1o1.- M.:
Hpoda, 2021- 496 c.: un.

10. Xwumwus. 8-9 ki.: koHTposabHbIE paboThl K yuebHukam JI.C. I'yzes, B.B.Copokuna,
P.I1.CypoBueBoit «Xumus-8» u «Xumusi-9».-M.: Jlpoda, 2013.-192 c.

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. CeteBoe oOpazoBaTenpHOe coo01IecTBO «OTKpBITHIN Kiaacey (http:// www.openclass.ru);

2. Yuutensckuit mopran «Bce mis Yuutenei» (http://www.uchportal.ru);

3. Meroacogert (http:// metodsovet.su);

4. OTKpbBITBIM KaTajgor o0pa3oBaTeNIbHBIX Ipe3eHTanuil «YueOHble mnpeseHtauuu» (http://
www.uroki.net)



https://www.google.com/url?q=http://www.uchportal.ru&sa=D&source=editors&ust=1683467687038453&usg=AOvVaw18FOhkMnsbjkTYxvfKAQE0
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