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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cpelHero ooOmero o0Opa3oBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnUTaHus B Pocculickoil
deneparun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 0a30BOM YPOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICNICH,
COJIEpKaHMsI, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3alMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXKWAT 3aBEpUIAIOLIMM 3TallOM peajlu3aludd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YeJioBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xXumMuyeckoe o0Opa3zoBaHUE
oOyyJaromuxcsi Ha YpoBHE CpeHEero o0IIero 00pa3oBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
mporpaMme MO0 XHMUM € YYETOM CHeU(PUKA HAYKH XUMHUH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eaed MW MPUHLHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XuMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT 0coOyk0 poJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATILHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
MPUPOJIBI U YeJIOBEKa, KOTOpoe (opMupyeTcs B XMMHUU HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHCHHSI.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XMMHSA Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOJLKEHHS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4ecKkon xumuu. POoOpMHUpPOBaHUE JAHHOM CHUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XuUMus» cQopMupoBaHa B MpOrpaMMe IO XMMHUHU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K H3YyYEHHI0O YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHUS OpPraHUYEeCKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBICHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3ydaeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEOUHEHHN. B Kypce OpraHmyeckol XUMHUH IIOJY4YalOT Pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATIbHbIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeaMeTe «XuMHus» 0a30BOro YpOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMCs TPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0m1aroriei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Ennnas cucrema 3HaHMM O BOKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBax W NMPUMEHEHUM, A TAKXKE O XUMUYECKUX PEAKLMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JomnoyiHgercs B Kypcax 10 u 11 xmaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT ITOHMMAHUIO B3aWMOCBSI3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHbHON W MPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ JUIsl TIONOJIHEHWS 3HAHUW, PENICHUS WHTEIUICKTYaJIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
¢unocockux uAeH, TaKMX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHHUYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJAHBIX SIBJICHUW IIyTEM S3KCIEPUMEHTA M
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX MpodiieMm, a
Takke NpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
OOy4YaromMxcsi MPUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEAEIICHUIO
CONlep)KaHUsI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHMBEpPCaJbHBIX Y4YE€OHBIX JACHCTBUH, HMEIOIMX 0a30Bo€ 3HAaYCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs] NpoOsieM, MOHCKa, aHalu3a H
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHMs XHMHUM KaKk Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICICHUH
COJIEpKATEeIbHOM XapaKTEpUCTUKH 1IeJIed HU3Y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAayKHd KakK OO0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IEISIMU W3Y4YEHUS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIeH
COCTaBIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JIeKaT KIIFOYEBBIC TOHATHS, (PyHIaMEHTAIBHBIC 3aKOHBI U TCOPUU XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BCIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMECHHI OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKHUX SIBICHUH,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN 1 MOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIIEPUMEHTa, COOJIOJICHUEM  TIPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHHUsI
MpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoBanus. CerogHs B
NPETNolaBaHNM  XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTECHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alluy, BJIJCIONIET0 HE
HA0OpOM 3HaHUW, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh crocobamMu u
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMCHEHHUS WX B PEATbHOU >KM3HU
JUTSL pETIIeHUs TTPAaKTUYECKHUX 3a]1a4.

B cBs3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHS» JOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanraiusi 00yJaromMxcsl K yCIOBUSM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMupoBaHHEe  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CBS3AHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dopmupoBanne y OOy4arommxcs KIIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITETCHIIUH), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeATEeILHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00pabOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX ISl TIPUOOPETEHUSI ONbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHMM XHWMHH, a TakkKe i1 OIEHKH C TIO3UIUi
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XUMUH, €€ BaXKHOM POJM B PEHICHUH TI00albHBIX MpoOiieM
paIMoOHATBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe MNPUOOPETEHHs] OIbITa
WCTIONIb30BAaHUSl TIOJIYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHUA B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNpeAMET «XHUMUS»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON 00sacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD).

OO11e€e Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpOEHUsS OpPraHUYECKUX
coenquHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKUX BeIlecTB. [omoiorus, u30Mepus. XUMHUYECKas CBS3b B
OpraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccU(puKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEN KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUI0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (IJI1aBjIeHHE, OOYTIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHM pAA. Mertan u 3T1aH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuy 3aMeIleHUuss M TOPEHHs), HAXOXKACHWE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUJIEH U MPOMUIIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPHU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIIHE
XUMUYECKUE CBOMCTBa (peakuus moiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMpPOCTEHIIMNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHUE CBOMCTBA (peaklMK THAPUPOBAHUS, TaJIOTE€HUPOBAHUS, THIpaTaliH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpU3MYECKHEe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEePUMEHTAIbHBIE METOJbl HM3Y4YEHHUsS BEIIECTB M HUX IpEBpaIleHUIl:
O3HAKOMJIEHME C oOpaslamMu IUlacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB |
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE STUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuéTHrbie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKILIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON W 3TaHOJ CTPOECHUE,
busznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMH MeETaJlJIaMH,
rajJjor€HOBOJIOPOJIaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHUPTBL. OJTWICHIJMKOIb W  INIMLEPUH:  CTPOCHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peakilMs Ha MHOTOATOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

deHo: CTpOCHUE MOJEKYJbl, (U3WYECKMEe W XHUMHYECKUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KAueCTBEHHbIE PEAKIIMH ), TOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3MUECKHe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHne U IPUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX 2hupoB. XKupsel. ['naponus xupos. [Ipumenenune xupos. buonornyeckas
POJIb KUPOB.



YrneBompl:  coctaB, KjiacCH(UKAIMS  yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcuiom Meau(Il), okucneHnne ammuadHbIM pacTBopoM okcuzaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonornyeckas poiib. @otocunre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupoaHbie nmoiuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3NYecKne W XUMHYECKHE CBOWCTBAa Kpaxmana (THApOJIN3,
KauyeCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJA
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJCHCTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aummomeicTBHE Kkpaxmania C HOJOM),
IPOBEICHHUE NMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnslie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
HaOJII0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIUH OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
mMacca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALIS U MOJTUKOHIEHCAIUS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BELIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C 00pa3llaMH MPHUPOAHBIX U MCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIIONIb30BAaHWE KakK OOIIUX eCTeCTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSATHH, SBISIONIUXCS CUCTEMHBIMHU IS OTIACITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUNoTe3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, KiIacCu(HKaIys, MepruoInIHOCTh, HAOII0IeHNE,
U3MEpEHHe, SKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BeliecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIMBO,
pECypCHI.

TexHOoNmoTHs: THIIEeBBIC TMPOAYKTHI, OCHOBBI PAlMOHAIBHOTO THUTAHUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpernapaThl, MaTepraIbl U3
HCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XuMUYeCcKuil 3neMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAsS
000J104Ka. DHEPreTUYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIE opOWTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepunonnueckuit 3akoH u Ileproanyeckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U [leproanyeckoid cuCTeMbl
xuMuueckux snemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHOU TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIECTB IO TPYIIaM H TEpUOaM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBS3b. BHAbI XMMHYECKON CBS3U
(KoBaJIeHTHas HEMOJISIpHAs W TOJISIpHAsi, MOHHAS, MeTajuindeckas). MexaHu3Mbl
o0pa30BaHUsI KOBAJICHTHOM XHWMHUYECKOW CBsI3M (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHaTne O OucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudecKkas CBSI3b HEOPraHWYECKHUX BELIECTB,
MPUHAJICKAIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUs MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIUSIX.

CkopocTh peakiuuu, e€ 3aBUCUMOCTh OT Pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuMHYEeCcKOoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoauTuueckas nuccounanus. CuiabHbIE U cliadblie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
neMoHcTpanus Tabnun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMUYECKUX PEHIETOK, HAONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTajlnu3aTopa, OMPEICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPa, pEaKIUh HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbiXx (GakTOpOB HA CKOPOCTh
XAMHUYECKON pEaAKIUm».

Pacuérnblie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIB30BAHUEM IIOHSATHUSI «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpOoa, cephl, hocdopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUINIMX HEMETAUIOB (TaJOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.



Merannel. Ilonoxenne meramnoB B [leprnonnueckon cucremMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XWUMHUYECKHE CBOMCTBA BAXKHEWIMX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

OOmue crnocoObl moayueHus: MeTayioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3l0B HEMETAIUIOB, pPELICHUE
OKCIIEPUMEHTATILHBIX 3a7ad, HAOIOJeHWE W OIHUCAHWE JIEMOHCTPAIIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJACIHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEAKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BellecTBa Wi 00bEMA ra3oB IO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHuS ¥ KU3Hb

Ponp xuMum B 00eCrieYEHUM SKOJIOTUYECKOW, SHEPreTUYECKON W MHUIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOoHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUSI BAXKHEUIIIUX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIIHME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MaTEepHUalibl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualbl sl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE MU MHUHEPAJIbHbIC
ynoOpeHus.

Xumus W 3I0pOBbE YEJIOBEKA: MpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia O€30MaCHOr0 UCIOIb30BaHUS MpenapaToB OBLITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBA3€H TpW  WU3ydyeHUH oOmed u
HEOpraHU4ecKorM XuMuM B 11 Kilacce OCyIIECTBISCTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTEeCTBEHHO-HAYYHBIX TOHATUH, TakK W TIOHSATUN, SBIISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusuka: MaTepus, SHEPIrus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MTOPOJIBI, TIOJIE3HBIC HMCKOTAeMbIE, TOITLIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, MTPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBIIIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCSL TMPOTPAaMM CpPEIHEro OOLIEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JESATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeaMeTa «XUMHS» Ha YPOBHE CPETHEro
o0111ero 0O0pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOTIPEICTICHUIO;

HaJIM4KME MOTUBAIIMU K O0YUEHHUIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JTMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroUIMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, NPUCYIIMMH LEITOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIMYUE MPABOCO3HAHMSI SKOJIOTMUECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTH
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHHUTATEIbHOW [NEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaJaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAMM U TpPaBWIAMM  TOBEJEHHUS,  CIOCOOCTBYIOUIMMH  Mpoleccam
CaMOINO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAKOT
c()OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MNPAKTUYECKOW JEATEIbHOCTH
oOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IeCTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakIaHCKOr0 BOCIMTAHUA:

OCO3HaHUS 00YYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTAaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATENBHBIX 3a7ay, BBHIMOJTHEHHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTHUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeECa M I03HABaTEIbHBIX MOTHBOB B IIOJIYYEHHUH M TOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XMMHUUECKUMU SIBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IMOBEJEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IIOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHoro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DPHU3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cOOMIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NPaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCTEACTBUNA W HEMPUATUS BPEIHBIX NPUBBIYEK (yHOTpEeOIEeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATETbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYY, JIFOJIAM TPyAa U Pe3yJabTaTaM TPYAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

NOHUMAaHUSI TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIEM, BIMSHHS
DKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLTMAIIBHOW CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAaHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUS NPEATPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpaKkTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeuUKA XUMHUU KakK HayKd, OCO3HaHUA €€ poju B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTHM XMMHHM JJII  COBPEMEHHOMU
UUBUJIM3AUUA: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUECKOU, IUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, O0OECIIEUEHHH YCIOBUUN
YCHENIHOTO TPyJa W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJO0B
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh



MoJTydaeMble 3HAHUS I aHAIH3a U OOBSCHEHUS SIBJICHUH OKPYKAOIIEro MUpPa U
MIPOUCXOAAIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHbBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0 IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelIeHus MpoOJieM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
NESATSITBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtamnpeaMeTHbIC Pe3yJbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHUS]  OOy4YaIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (paKT, MMPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieOBaHNe, HAOIIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHBIC NelcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHEBIE,

PETYJISTUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHMOHAIBHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00y4YarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICCTBYS B IO3HABATEILHOM U COLUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOrHYecKmne JelCTBUSL:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MpOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LENH JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPHU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATHM M YCTAHABIMBATH MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U1 OOBSICHEHHS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIi;

yCTaHAaBJIMBATh MPUUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE pPACCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIIbHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyna, YpaBHEHHE XUMHYECKON
peakiMy — TMPU PEIICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHUX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKLnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAHHBIE BOINPOCHl B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HaAOI0JATh 3a XOJ0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs] MNPaKTUYECKUX 3ajay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmaunmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX WHPOpManuu (HAy4HO-
NOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COAEp>KaHUs, CIPaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh MUH(MOPMAIMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17§
HEITPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpoOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU TMOUCKE U
orbope wHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYEeOHBIX 3a1ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAIbHYIO  (OpMYy  TpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JTUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHMPOBATh CBOU  MPEAIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4U;

BBICTYIIaTh C TPE3CHTAIMEl pe3yNbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO mpoeKkTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCICAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpeenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCIENAOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b (EeKTUBHBIN CMOCO0 HMX pemieHuss ¢ y4€TOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BCIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
¥ CAaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylnbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHUs»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBFHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIs1 pelIeHHs PaKTUYECKUX 3a7a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0OPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHas), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MepHs, U30MEPhI, TOMOJIOTUYECKUN PSAJ, TOMOJIOTH, YIJIE€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIUEe COCAUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOPUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM ACSATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHHUW BBISIBIATH XapaKTEpPHbIE NMPU3HAKU IOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
ONMHMCAHUH COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMIA;

C()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dopMynl  OpraHMYECKMX BEIIECTB W ypPAaBHEHUH XMMHUYECKUX pEakKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c()OPMUPOBAHHOCTh YMEHHUM YyCTAaHABIIMBATh MPUHAAJIC)KHOCTh H3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuiyeckoil HomeHknatype (IUPAC), a Takxe NpUBOIUTH TPUBHAIBHbBIE
HA3BaHUS OTAEIBHBIX OpPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManiblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCTIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJTr0JI03a, TIUIUH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPAa3IHMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPONWIEH, AalleTHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHO], ITAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmai, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIY HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKIUN C
WCITOJIb30BAHUEM CTPYKTYPHBIX (hOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MepepadOTKu;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peakluu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEUIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/IOl U J1IabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBUHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyUEHUE
STWJIEHA M W3YyYEHHE €ro CBOICTB, KAaYECTBEHHbIE PEaKUUU OPraHUuYeCKHUX
BEIIIECTB, JCHATypalusi OCJKOB MPU HArpEeBaHHH, IBETHHIE PEaKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyITUPOBAThH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUUYECKYIO
uH(OpMAIUIO, TOYyYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIISAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasatens 11K, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CIICTIBIX M CJIA0OBHIAIIUMX OOYYaIOIIUXCS: YMEHHE HCIIOIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitnst ais 3amucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOLIEH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYypbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 370POBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIAralOIINEe TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENIEHb OKUCICHUS, XUMUUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAITMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
BJICKTPOJUTHYECKAS JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEL, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHCHHUS MACChI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS dHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEJIOBEKA;



c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NOHATHA IPU
ONMCAaHNN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJIs
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJEKHCIbIM ras3, aMMHAaK, rameéHas
U3BECTh, HeTallEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUH OIpPEACNIATh BaJCHTHOCTh U CTENEHb OKUCICHHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAsS, METAJNINYECKAsl, BOJOPOJHAs) B COCAUHEHUSX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIECTBA (aTOMHAs, MOJEKYJIApHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCHIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOIUYECKOTO 3aKoHa /[,
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MeHnneneeBa, ucmnoib3ys MOHATUA «s-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHW, OOBACHSTH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHMX DJIEMEHTOB U UX COCAMHEHUU
0 nepuojaaM u rpymnnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHToB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHUYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, O0OpPaTUMOCTH
pEaKlnK, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUU COCTaBISATh YPAaBHEHUS DPEAKIMMA pPa3IMYHBIX
THUIIOB, TIOJHBIE M COKpPAILIEHHBIE YPABHEHMSI PEAKIM HOHHOTO OOMEHA, YUUThIBas
YCJIOBHS, ITPU KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA;



cOPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPKIAIOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacKpbhIBaTh  CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3au4HbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeITHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHUE MPOIECCHI,
JeKalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOThI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOTIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCYJIOM U J1TabopaTOpHBIM OOOPYJOBAaHUEM, a TaKXKe IMpaBHiIa OOpalleHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUE MEePOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTaau3aTopa,
ONpENENIECHUE CpEeapl PpPacTBOPOB BEIIECTB C IMOMOLIBIO YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIUH,
peaklMd MOHHOTrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha cyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMSI, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a7ad T0
temam «Metauby U «HeMmeTtaiibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIIATh PE3YJNbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpPaBHEHHUI COOTBETCTBYIOIIUX PEaKIUil U (POpMYIUPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(hOpMAIUIO, TOJYYaeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);



chOpPMHPOBAHHOCT, ~ YMEHHMA  COONIIOMATh  TpaBWja  DKOJOTHYECKH
1I€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHNMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHocoObl YMEHBIICHHS U
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX H  CJA0OBUAAIIMX OOYyYaIONIUXCS: YMEHHE HCIIOIbh30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns ayis 3amucu XUMHAYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHUe pa3iesioB U TEM (audpoBbie)
Ne /o P Kontpoabnbsie IlpakTuueckue p
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHHMYeCKOH XUMHH
[Ipenmet oprannueckoit xumuu. Teopus
N bubnuoreka [IOK
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
https://myschool.edu.ru/
M. bytieposa
Hroro no pazneny 3
Pa3nes 2. Yraesoaopoasl
2.1 [IpenenbHbIE YriIeBOAOPOABI — aJKAHBI 2 bubmorexa HOK
) pel yr Alopoat https://myschool.edu.ru/
29 HenpenenbHble yrieBoaopoOIbl: alKEHbI, 6 | bubnmnorexa [JOK
) AJIKaUEHBbI, AJTKUHEBI https://myschool.edu.ru/
bu6nmorexa LIOK
2.3 ApoMaTHYeCKUE YTIEBOI0POIbI 2
p yr 10Ot https://myschool.edu.ru/
24 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIAOB U 3 | bubnmnoreka HOK
) ux nepepadoTka https://myschool.edu.ru/
Uroro no pazneny 13
Pasnen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
but6mmorekxa [IOK
3.1 Cruptel. Genon 3
P https://myschool.edu.ru/
10 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 bu6mmoreka [IOK

CrnoxHble 3¢upbl

https://myschool.edu.ru/




33 Yraeaoms ’ ! ipsmechooL ey
Hroro no pazgeny 13
Pa3nen 4. A3oTcoaepikaiye opranudeckue coelMHeHus

4.1 AMuHBI. AMMHOKUCIIOTHI. benku 3 ngj;g;e:ﬁofﬁl;.ru/
Hroro no pazgeny 3

Paszaea S. BeicokoMoieKyIsipHbIe COeIMHEHUS

) bubnunoreka LIOK

1 II . K .B
> MTACTMACCHI. RayHyKH. BOIOKHA https://myschool.edu.ru/

Hroro no pazneny 2
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uudpoBbie)
Ne n/m Konrpoubnbie IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHU
Ctpoenune atomoB. [lepuoguyeckuii 3aKoH
bubmuoreka [JOK
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
https://myschool.edu.ru/
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4 bubnuorexa [JOK
’ BEILLIECTB https://myschool.edu.ru/
bu6mmoreka [IOK
1.3 XUMUYECKUE PeaKiuu 6 1 1
peaxtl https://myschool.edu.ru/
Hroro no pazgeny 13
Pa3nen 2. Heoprannyeckasi Xumust
bu6mmoreka [IOK
2.1 Metanst 6 1
https://myschool.edu.ru/
bubmmoreka [JOK
2.2 Hemeramnsi 9 1 1 1
https://myschool.edu.ru/
)3 CBs13b HEOPTraHMYECKUX U OPTaHUYECKHX ) bubnuotexa [JOK
) BCIIIECTB https://myschool.edu.ru/
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
bubmuotexa [JOK
3.1 XuMus U )KU3Hb 4 1

https://myschool.edu.ru/




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosauyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoubusie IIpakruyeckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
| [Ipenmer oprannyeckoil xumuu, eé | bubmumoreka [IOK
BO3HUKHOBEHHUE, PA3BUTUE U 3HAUCHUE https://myschool.edu.ru/
Teopus cTpOCHHS OPTraHUIECKUX
2 coep e p” A.M E epoBa, eé 1 bubmorexa HOK
nuHeHui A. M. bytiiepoB
YHIepoBa, https://myschool.edu.ru/
OCHOBHBIE 10JIOXKEHHUS
[IpencraBienue o K1accuPpUKaun
3 OpraHn4eckux Bemects. Homenkiarypa | bubnnoreka [JOK
(cucremaTuyeckas) U TpPUBHAJIbHBIE https://myschool.edu.ru/
Ha3BaHUS OPTaHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1 bubnmnoreka [JOK
TOMOJIOTUYECKUH PAL https://myschool.edu.ru/
5 MeraH 1 3TaH — TpocTenIne | bubnuoteka [JOK
MPEACTABUTENH aJIKAHOB https://myschool.edu.ru/
. bubnuotexa [JOK
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
https://myschool.edu.ru/
7 OTUieH U NpONUIeH — IpocTeiine 1 bubnuoreka [IOK
MPEACTABUTEINIU AJIKEHOB https://myschool.edu.ru/
g [TpakTuyeckas padora Ne 1. «ITomyuenue ] | bubmuoreka [IOK
ATUJICHA U U3YYEHUE €0 CBONCTBY https://myschool.edu.ru/
9 Ankanuensl. byraauen-1,3 u ] bu6mmorexa [IOK

MeTunoyranuen-1,3. [lonyuenue

https://myschool.edu.ru/




CUHTCTHUYCCKOI'O KaydyyKa U pE€3UHbL

AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHUS, TOMOJIOTHYECKUN PSII.

bubmuoreka [JOK

10 NI
ALIETUJIEH — NPOCTEUIIHNI https://myschool.edu.ru/
MPEACTaBUTENb AIIKUHOB
1 Boruncnenus no ypaBHEHUIO bubmumoreka [IOK
XMMHYECKON peaKIuu https://myschool.edu.ru/
12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh bubnuoreka [IOK
apeHOB https://myschool.edu.ru/
13 I'eneTnyeckas cBs3b yrieBOAOPOAOB, bubnnorexa [HOK
MpUHALIEKALIUX K pa3IM4HbIM KilaccaM https://myschool.edu.ru/
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:
14 i} pI/I pO)JHI)If/'I ra3 " moil }};;e He(bTIz[HI)Ie bubnmorexa LHOK
pHp yr B https://myschool.edu.ru/
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:
15 i pI/I poz[HI)H?I ra3 M oIl IZZIG He(bTIz[HI)Ie bubnnorexa LIOK
pHp yr B https://myschool.edu.ru/
ra3bl, HeTh ¥ IPOIYKTHI €€ repepaboTKu
16 KonrtponsHas pabota no pasaeny bubnuoreka [IOK
«YTI1€BOIOPOABD) https://myschool.edu.ru/
17 [IpenenbHbIE OMHOATOMHBIE CIIUPTHI: bu6mmoreka [IOK
METaHOJI U dTaHoJI. BonopoaHas cBs3b https://myschool.edu.ru/
18 MHOroaroMHbI€ CIIUPTHI: ITHICHTINKOIb bubnunoreka [JOK
U TIIMLEPUH https://myschool.edu.ru/
deHoJI: CTPOCHUE MOJIEKYIIbI,
. bubnmoreka [JOK
19 ¢du3nUecKre U XUMUYECKHE CBONCTBA,
https://myschool.edu.ru/
MIPUMEHEHHE
20 Anbnrerunsl: GopMaNbaeTUua U bubnnorexa [JOK

alcTaabACTua. AI_ICTOH

https://myschool.edu.ru/




OI[HOOCHOBHBIC MpEaACIbHBIC

bu6mmoreka [IOK
21 KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U
https://myschool.edu.ru/
YKCYyCHas
” [IpakTuueckas padora Ne 2. «CBoiicTBa bubmmoreka [JOK
pacTBOpa YKCYCHOM KHCIIOThD) https://myschool.edu.ru/
CreapuHOBas U OJICMHOBAsI KUCIOTHI, KaK
bubmuorexa [JOK
23 MPECTaBUTENN BBICIINX KapOOHOBBIX
https://myschool.edu.ru/
KHCIIOT
24 MBpbLia Kak COJIM BBICIIUX KapOOHOBBIX bubnnoreka [HOK
KHCJIOT, NX MOIOIIee JIeHiCTBIE https://myschool.edu.ru/
Crnoxuble 3(Upbl KaK MPOU3BOJIHbBIE
bubmuorexa [JOK
25 KapOOHOBBIX KHUCIIOT. ['uaponu3
https://myschool.edu.ru/
CJIO’KHBIX 3(pHUpoB
26 Kupsl: runponus, NpuMeHEHHE, bubnuorexa [JOK
OnoJIornYecKas pojb )KUPOB https://myschool.edu.ru/
VYTrieBoibl: cocTaB, KiacCU(pUKAIUS.
. bubnuotexa [JOK
27 Baxnelime npencTaBuTeNnu: rioK03a,
https://myschool.edu.ru/
¢bpykTo3a, caxaposa
)% Kpaxmai u nemirono3a Kak NpupoaHbie bubnuoreka [IOK
IIOJINMEPHI https://myschool.edu.ru/
KonTponbnas pabota mo pazaen
29 «KI/ICEO oL[cozI[)e mamnel:) FaHI/I}IIIeCKI/Ie bubnmorexa [OK
p p p https://myschool.edu.ru/
COEJIMHEHU S
bu6mmorexa [IOK
30 AMWHBI: METUJIAMUH U aHUJTUH
https://myschool.edu.ru/
AMUHOKHCTIOTHI KaK aMm(pOTepHbIC
bu6mmoreka [IOK
31 OpraHUYEeCKUE COCANHEHUS, UX

OHOJIOrHYECKOE 3HAUCHHE. IlenTunm

https://myschool.edu.ru/




1 benku kak npupoiHbIe 1 bubnnoreka [HOK
BBICOKOMOJIEKYIIAPHBIE COEIUHEHUS https://myschool.edu.ru/

13 OCHOBHBIE TOHSTUS] XUMUHU 1 bubmuoreka [JOK
BBICOKOMOJICKYJISIPHBIX COCTMHEHUMN https://myschool.edu.ru/
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEK ni HBIX COEUHEHUN 1 bubmmorexa LIOK

yip A ' https://myschool.edu.ru/
[limactmaccel, kKayuyykd, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl

1 XUMHUYECKUH dJIEMEHT. ATOM. | bubmuorexa [JOK
DnexTpoHHask KOHPUTYpaLUs aTOMOB https://myschool.edu.ru/
[lepuonnueckuii 3akoH u [lepuonnueckas

) chcTeMa XMMHUYEeCKuX anemMeHToB [I. 1. | bubmuoreka [JOK
MeneneeBa, uX CBSI3b C COBPEMEHHOM https://myschool.edu.ru/
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUM

3 10 Tpynnam U rnepuojam. 3HaueHue | bubnuoreka [IOK
IIEPUOINYECKOTO 3aKOHA U CUCTEMBI https://myschool.edu.ru/
xumMudeckux dyemenToB .. Menaeneera
B Pa3BUTHUU HAyKU
Crpoenue BeniecTBa. XMMHUUYECKast CBS3b,

N bubmuorexa [JOK
4 e€ BHUJIbl; MEXaHU3MbI 00pa30BaHUS 1
. https://myschool.edu.ru/
KOBAJICHTHOM CBsI3u. BogopoaHas cBsi3b
BaneHTHOCTB. DNEeKTPOOTPULIATETBLHOCTD.

5 Crenenb okuciieHus. BemecTsa | bu6mmoreka [JOK
MOJICKYJISIPHOT'O M HEMOJIEKYJIAPHOTO https://myschool.edu.ru/
CTPOCHUS
[loHsiTHE O NIUCTIEPCHBIX CUCTEMAX.

bu6mmorexa [IOK
6 WctrHHbBIE U KOJUTOUAHBIE PACTBOPHI. 1

MaccoBas 1011 BellleCTBa B pacTBOpC

https://myschool.edu.ru/




Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCIUHEHUN.

bu6mmoreka [IOK

7
I'eneTnyeckas CBsI3b HEOPraHUYECKUX https://myschool.edu.ru/
BELIECTB, Pa3JIMYHbIX KJIACCOB
Krnaccudukanusa XuMHUECKUX peakluii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
bu6mmoreka [IOK
8 3aKOH COXpaHEHHUS MACChl BEUIECTB; 3aKOH
https://myschool.edu.ru/
COXPAHEHHUS U IPEBPALIECHUS] SHEPTUU IpU
XUMHUYECKUX PEaKIUSIX
9 Ckopoctb peakiuu. OOpaTuMbIe peaKIuu. bubnnoreka [HOK
XUMHYECKOE PaBHOBECHUE https://myschool.edu.ru/
[IpakTuueckas padora Ne 1. «BnusiHue
bu6mmoreka [IOK
10 pa3IuyYHbIX (PaKTOPOB HA CKOPOCTH
. https://myschool.edu.ru/
XUMHUYECKON PEAKLIUN»
DNEeKTPOIUTUYECKAS JUCCOLUALIMS.
[Tonsitue o BomopoHoM nokasarene (pH)
bu6mmoreka [IOK
11 pactBopa. Peakiiun moHHOTO 0OMEHa.
https://myschool.edu.ru/
I'maponu3 opraHMyYECKUX U
HEOPraHUYECKUX BEILECTB
OKHCINTENBEHO-BOCCTAHOBUTEIbHBIE
bu6mmoreka [IOK
12 peakuuu. [lonarue o6 anexTponauze
. https://myschool.edu.ru/
pacIiaBoB U pacTBOPOB COJIEN
13 KonTponbHas padbora no paszaeny bubnuoreka [IOK
«Teopernyeckre OCHOBBI XUMHUU» https://myschool.edu.ru/
Mertaibl, UX MOJOKEHUE B
Ileproanueckoii cucTeMe XMMHUYECKUX
bubmuorexa [JOK
14 anemenToB . 1. MenneneeBa u

0COOEHHOCTH CTpOoeHus aroMoB. O01me
(hu3MYeCcKre CBOMCTBA METAJIIOB

https://myschool.edu.ru/




CrutaBbl METAIOB. DJIEKTPOXUMUYECKHI

bu6mmoreka [IOK

15 N
psA HaNpsDKEHUN METAJUIOB https://myschool.edu.ru/
XUMHUYECKUE CBOMCTBA BAXKHEHIITUX
. . . bubnmoreka [JOK
16 METaJUIOB (HATPUH, Kaaui, KaJabIlUui,
. . . https://myschool.edu.ru/
MarHui, aJJlOMAHUAN) U UX COSTUHEHUN
17 XUMHUYECKHE CBOMCTBA XpOMa, MEIN U UX bubmmoreka [JOK
COEJIMHEHU https://myschool.edu.ru/
13 XUMUYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX bubmuorexa [JOK
COE€IUHEHUN https://myschool.edu.ru/
[IpakTuueckas pabora Ne 2. "Pemienue
bu6mmoreka [IOK
19 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME
" https://myschool.edu.ru/
«Metabi»
Hewmeramibl, ux nojioxxeHue B
20 [lepuonnueckoil cucTeMe XMMHUYECKHUX bubnuorexa [JOK
anemenToB . 1. MenneneeBa u https://myschool.edu.ru/
O0COOEHHOCTH CTPOCHHUS aTOMOB
®u3nYECKUEe CBOMCTBA HEMETAIIJIOB.
bu6mmoreka [IOK
21 AnoTponusi HEMETAUIOB (Ha IpUMeEpe
https://myschool.edu.ru/
KHCIIopo/ia, cephl, hocdopa u yrieposaa)
” XUMHYECKHE CBOMCTBA TAJIOTEHOB, CEPHI U bubnunoreka [JOK
HUX COeIUHEHUN https://myschool.edu.ru/
3 XuMudeckue cBOMCTBa a30Ta, hocodpa u bubnunorexa [JOK
HUX COeIUHEHUN https://myschool.edu.ru/
24 XHUMUYECKUE CBOMCTBA yTIIepoaa, KPEMHUS bubnuorexa [JOK
U UX COETUHEHUU https://myschool.edu.ru/
25 [IpumeHeHne BaKHENIINX HEMETANIOB U bubmuoreka [IOK
WX COCAUHECHUU https://myschool.edu.ru/
26 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuorexa [JOK




TteMe «Hemeramiely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKLUi U
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

https://myschool.edu.ru/

bu6mmoreka [IOK

27 SKCIEPUMEHTAIBHBIX 33724 M0 TEME 1

" " https://myschool.edu.ru/
Hemetamer"»

)3 Konrponsnas pabora mo remam | bubmumoreka [IOK
«Metamael» n «HeMeTamisr» https://myschool.edu.ru/
Heopranuueckue u oprannueckue

bubmuorexa [JOK
29 kucnotel. Heopranmueckue u 1
https://myschool.edu.ru/
OpraHUYEeCKUE OCHOBAHUS
AMdoTepHbIC HEOPTaHUYECKUE 1

30 OpraHuyvecKkue coenuHenus. [ 'enernueckas | bubnnoreka [HOK
CBSI3b HEOPraHUYECKUX U OPraHuYECKUX https://myschool.edu.ru/
BEILIECTB
Pone xumuu B odecrieueHun

31 JKOJIOTUYECKOM, IHEPTreTUIECKON 1 | bubnmnorexa [JOK
MUIIEBON OE30MaCHOCTH, Pa3BUTHH https://myschool.edu.ru/
MEIHIIAHBI
IIpencraBnenns 00 OOIIMX HAYYHBIX

32 n pI/IHI_II/Il'IaX n OMBIIHJICHHOFO}II'IIIOJ'I eHUS 1 bubnmnorexa [IOK

p . p i https://myschool.edu.ru/
Ba)KHEHIIINX BEIIECTB

bu6mmoreka [IOK

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1
https://myschool.edu.ru/
Bbubaunoreka [IOK

34 XHUMHA U 310POBbE YEIIOBEKA 1 1
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne
» Xumus, 11 xmace/ I'abpuensa O.C., Octpoymos WN.T'., Cnankos C.A.,

Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. O.C.I'abpuenss, I'.I'.JIpicoBa «Xumust Metoaudeckoe nmocooue — 6a3oBbii
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0611ast XuMuUs B TECTaX, 3aja4yax,
ynpaxkHenusix. 10-11 kimace» — M.: Ipoda, 2023 rox.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.VuakoBa «Xumus 11 knacc:

KoHTposnbHbIe 1 poBepouHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 T.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bu6mmoreka LIOK https://myschool.edu.ru/

http://him.1september.ru Enunas komnekuus LHOP: IIpeamerHas komiekuus
«XuUMuUsD

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE

skcniepuMenThl: xumus. Komnekuust Poccuiickoro o6mieo0pa3zoBaTeabHOTO



noprana
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas onuMnuaja mKoJIbHUKOB 110 XUMHUHU
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