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NOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XxuMuu Ha YpoBHE CpeAHEro odiiero oopazoBaHus pazpaboTaHa
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuU B
Poccuiickoit ®enepanum», TpeOOBaHMA K pe3yJbTaTaM OCBOEHHS (eaepaibHOM
oOpa3oBatenbHOM TporpamMmbl  cpeanero obmiero obpazoBanus (DPOII COO),
MpeacTaBleHHbIX B DenepanbHOM TOCyJapCTBEHHOM OOpa3oBaTEIbHOM CTaHIapTe
COO, c¢ yuérom Konmenmuu mnpenogaBaHus y4dyeOHOro mpeaMera «XuMus» B
oOpa3zoBaTenbHbIX Oprann3zanusx Poccuiickoit @enepanuu, peaau3yonmx OCHOBHbIE
oOpa3oBaTesibHbIE MPOrpaMMbl, W OCHOBHBIX MOJOKeHUM «CTpaTerun pa3BUTHS
Bocniutanusi B Poccuiickoit denepaunn Ha nepuop no 2025 roga» (Pacnopsxenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO00B K pa3paboTKe MpOorpaMMBbI 10 XUMHUH, K OMPEACTICHUI0 00IIei
CTpaTeruu o0yuyeHusi, BOCHUTAHUS U Pa3BUTHUS OOyUaIOLIUXCs CPEACTBAMHU yU4eOHOTO
npeamera «Xumusi» ana  10-11 kmaccoB Ha 0a30BOM  ypOBHE COCTaBWIIU
koHuentyanbHple mnonoxeHus OGI'OC COO o B3aMMOOOYCIOBIEHHOCTH LEJel,
COJIEp’KaHusA, pe3ylbTaToB OOyuYeHUss M TpPeOOBaHUNW K YPOBHIO TMOJATOTOBKU
BBIITYCKHUKOB.

XuMHYecKoe oOpa3zoBaHue, noJjiy4aeMoe BBIITYCKHUKaMU
o01ieo0pa3oBaTeIbHON ~ OpPraHu3aluM, SIBJSIETCS  HEOThEMJIEMOM  4YacThio  UX
oOpazoBaHHocTU. OHO  CIY)XHT  3aBEpIIAIONIMM  3TalloOM  peaju3alud  Ha
COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEW, MPHUCYLIUX
LIEJIOCTHOM cHCTeME XMMHUYECKOro 00pa3oBaHMsl. JTH LEHHOCTH KacaloTCs MO3HAHUS
3aKOHOB MPUPOJBI, (POPMUPOBAHNS MHPOBO33PEHUS U OOIIEH KyJIbTyphbl YelOBEKa, a
TaK)Ke PKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOUIEHUSI K CBOEMY 3JI0POBBIO U MPHUPOJAHOMN
cpene. Peanusyercs xumudeckoe oOpa3oBaHHe OOYy4arOUIUXCs HA YPOBHE CPEIHETrO
oOmiero o0pa3oBaHUs CpEACTBAMU Y4eOHOro mnpeamera «XUMHs», COIEpKaHUE U
MOCTPOCHHE KOTOPOT'O OMPEENICHbl B MPOrpaMMe MO XUMHH C YYETOM cCrenu(UKH
HAayKd XUMUHU, €€ 3HAUeHHs] B MO3HAHUU MPUPOJBI M B MaTEPHUAIBLHON >KU3HU
oOmiecTBa, a Takke C Y4Y4ETOM OOIMX Ieled W NPUHIHUIIOB, XapaKTepU3YIOUINX
COBPEMEHHOE COCTOSIHUE CHUCTEMBI cpefHero oOmiero oOpa3oBanusi B Poccuiickoii
®denepanuu.

XUMHUS Kak 3JEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HUIpaeT ocoOyi pojb B
COBPEMEHHOU MBWJIM3AINH, B CO3/JaHUU HOBOW 0a3bl MaTepHUalbHOM KyJIbTyphl. OHa
BHOCUT CBOM BKJIaq B (OpPMHUPOBAHHE pPAIMOHAIHHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHH€ IICJIOCTHOTO TPEJCTaBIEHUs 00 OKpYXKalIIeM MHUpe KaKk O EIUHCTBE
MPUPOABI U 4YelOBeKa, KOTopoe (opMHUpyeTCs B XMMHUU Ha OCHOBE TOHMMAHHUS
BEII[ECTBEHHOTO COCTaBa OKPY’KAIOIIEro MHpPA, OCO3HAHHS B3aUMOCBSI3U MEXKITY
CTPOEHUEM BEIIECTB, MX CBONCTBAMU M BO3MOXKHBIMH OOJIACTSMU TPUMEHEHHS.

TecHo B3auMOJEWCTBYS C JAPYTMMH €CTECTBEHHBIMH HAyKaMH, XHUMHS CTajia
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYpbI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO
Tpyda M KHU3HM Kaxjaoro wieHa ooOmectBa. CoBpeMeHHass XUMHsS Kak Hayka
CO3MJaTeNbHasA, Kak HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
ro0aNbHBIX MPOOJIEeM YCTOWYMBOIO pa3BUTHS YEJIOBEYECTBA —  CBHIPHEBOW,
HHEPTeTUYECKON, MTUIIIEBOM, SKOIOTHUYECKON O€30MaCHOCTH U OXPaHbI 3/IOPOBBSI.

B coorBercTBMM ¢ OOMMMH IEMIMH M TPUHLUIIAMH CPEJAHEro OOIIero
oOpaszoBanusi cojepxkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIi ypOBCHb
W3yYEHUs]) OPUEHTUPOBAHO IPEHUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJITOTOBKY
00yyaromuxcsi, HeoOOXOUMYIO UM Uil BEIPAOOTKH MHPOBO33PEHUYECKHX OPHEHTHUPOB,
YCHEUTHOTO BKJIIOUYEHHUS B JKU3Hb COLMYMA, MPOJOIDKEHHSI 00pa30BaHUs B Pa3IHMUHBIX
00J1acTSX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XMMHUEH.



CocrapisitoniuMu  ipeaMeTra  «XUMHUS»  SBISAIOTCS  0a30BbIE  KypChl —
«Oprannueckass xuMmus» ©u «OOmas W HeopraHW4eckas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJIIIOTCSI OCHOBBI 0a30BOWM HAayKH: CHCTEMa
3HAHUN MO HEOPraHMYEeCKOM XUMHUHU (C BKJIIOYECHUEM 3HAHWM U3 OOIIed XUMHH) U
opraHmyeckod xuMuu. DOOpMHUpPOBAHHE MAHHOW CHUCTEMBI 3HAHMM IIPU H3Y4YEHUU
npeaMera o0ecrneyruBaeT BO3MOKHOCTh PAaCCMOTPEHHUSI BCETO MHOI000pasus BEILECTB
Ha OCHOBE OOIIUX MOHSATUN, 3aKOHOB M TEOPUN XUMUHU.

Crpykrypa conepxaHusi KypcoB — «Opranudeckas xumusi» u «OOmas u
HEOpraHuueckass XuMHus» CPOpPMHpPOBaHA B TMPOTpaMME [0 XUMHH Ha OCHOBE
CHUCTEMHOT0 MOJX0/a K U3YUYEHHUI0 yueOHOro MaTepuasna u 00ycloBlIeHa HCTOPUYECKU
000CHOBAaHHBIM Pa3BUTHEM 3HAHHUI Ha OMPEJCNIEHHBIX TEOPETHUUECKUX YPOBHAX. Tak,
B KypCc€ OPraHMYECKOW XMMHUU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKOMN
TEOPUHU CTPOEHUSI OPTaHUYECKUX COCMHEHUMN, a TAK)KE HA YPOBHE CTEPEOXUMHUYECKUX
W JIEKTPOHHBIX MPEACTABICHUNA O CTpoeHUH BemiecTB. CBeleHUs 00 M3yyaeMbIX B
Kypce BEIEeCTBAaX JalOTCd B Pa3BUTUM — OT YIJIEBOAOPOJOB JIO CJOXKHBIX
OMOJIOTMYECKH aKTHUBHBIX COEJUMHEHHH. B Kypce opraHnyeckoil XMMHUU MOITYy4aroT
pazBuTHe CcPOpMUpPOBAHHBIE Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHus
MepBOHAYAIbHBIC TMPEACTaBICHUS O XUMHUYECKOH CBS3HM, KIaCCU(PUKAITMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCUMOCTU CBOMCTB BELIECTB OT X CTPOCHUS, O XUMUYECKOU
peakuuu.

[lon HOBBIM yriaoM 3peHUss B mpeaMeTre «XUMHUS» 0a30BOr0  ypOBHS
paccmaTpuBaeTcsl M3y4YeHHBI Ha ypOBHE OCHOBHOTO OOIIero oO0Opa3oBaHUS
TEOpEeTUYECKU MaTepuall U (aKTOJIOTHYEeCKHe CBEICHUS O BEIIECTBAX U XMMHUECKON
peakuuu. Tak, B uyacTHocTH, B Kypce «OOmas u HeopraHUYecKas XUMUS
oOyyaromuMcs MPeAoCTaBIseTCs BO3MOKHOCTh OCO3HATh 3HAUEHHE MEPUOINYECKOTO
3aKOHa C OOLIETEOPETUUYECKUX U METOJOJIOTMUECKUX TMO3UIMM, Tiay0xke TMOHATh
UCTOPUYECKOE H3MEHEeHHe (YHKUMH 53TOro 3akoHa — OT oboOmiarome 1o
OOBSCHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O Ba)XKHEWIIHMX BEIIECTBAaX, MX COCTABE, CTPOEHUH,
CBOMCTBaX M IPUMEHEHUH, a TaKK€ O XMMHUYECKUX pEaKIUsAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MPOTEKaHUs AomnonHseTca B Kypcax 10 u 11 xnaccoB anemeHTamMu
COZIEpXKaHUs, HMMEIOIIMMH KYyJIbTypOJOTHYECKMI W MNPUKIAJAHONW XapakTep. OITHU
3HaHHUS CHOCOOCTBYIOT TOHHMMAHHIO B3aUMOCBSA3M XHMHH C JIPYTUMH HayKamH,
PacKpbIBAIOT €€ POJib B MO3HABATEIILHOM U MPAKTUYECKOW NIEATEIbBHOCTH 4YEeJIOBEKa,
CHOCOOCTBYIOT BOCIIMTAHUIO YBa)KEHHUS K MPOIIECCY TBOPUECTBA B 0OJIACTU TEOPUU U
NPAKTUYECKUX MPUIOKEHUM XHUMHH, MOMOTAlT BBITYCKHUKY OpPHUEHTHPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOJieMax, CBSI3aHHBIX C  XUMHUEH,
KPUTHUYECKU OCMBICIMBATh MH(OPMAIIMIO U MPUMEHSTH €€ sl TIOTIOTHEHHs 3HAHUH,
pelIeHUs UHTEJUIEKTYaIbHBIX U 3KCHEPUMEHTAIIbHBIX HCCIENOBATEIbCKUX 3a7ad. B
[EJIOM cojep)aHue ydeOHOro mpenMera «XUMHUS» JaHHOTO YPOBHS H3y4YeHUs
OpUEHTUPOBAHO Ha (popmMHUpoBaHHE y OOYYAIOIIMXCS MHUPOBO33PEHUYECKONH OCHOBBI
s ToHUMaHUS GUIOCOPCKUX HACH, TaKUX Kak: MaTepHalibHOE €IMHCTBO
HEOPraHMYECKOT0 M OPTaHUYECKOro MHUpa, 00yCIIOBJIEHHOCTH CBOMCTB BEIIECTB HX
COCTaBOM U CTPOEHHUEM, T03HABAEMOCTb MPUPOIHBIX SIBIICHUN MyTEM SKCIIEPUMEHTA U
pEelIeHUsT MPOTHUBOPEYHM  MEXIYy HOBBIMH  (pakTaMd U TEOPETHUYECKHUMHU
MPEANOChIIKAMH, OCO3HAHUE POJIM XUMHUU B PEHICHHH IKOJIOTMYECKUX Mpobiem, a
TaKXke MpodsieM cOepeKeHUs IHEPTeTUYECKHX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEpPHAJIOB.

B nnane pemeHus 3agad  BOCIHUTAHUS, Pa3BUTUS U COLMAIU3AIUU
oOydaromuxcsi TMPUHATBIE TPOrPaMMON IO XUMHUU TOAXOABl K ONpPEIEICHUIO
COJIEpKaHUs W TIOCTPOCHUS TPEMETA TIPETyCMATPUBAIOT (HOPMHUPOBAHUE



YHUBEPCAJIbHBIX YYEOHBIX NEHCTBUM, UMEIONIMX 0a30BOE€ 3HAUCHME JUISl Pa3IMYHBIX
BUJIOB [IEATENILHOCTU: peUIeHUs MpodiieM, TMOuCKa, aHaiu3a U 0o0paboTKu
uH(poOpMalMM, HEOOXOJMMBIX [JIsI NPUOOpETEHUs OmblTa NPAKTUYECKOW U
HCCIIEI0BATENbCKOM IeATENbHOCTH, 3aHUMAIOILIEN BaXKHOE MECTO B IIO3HAHUU XUMHH.

B nmpaktuke mnpenopaBaHus XMMHM Kak Ha YpOBHE OCHOBHOIO OOILEro
oOpa3zoBaHMs, TaK U Ha YPOBHE CpeAHEro 001iero oOpa3oBaHMs, MPHU ONPEICICHUN
COJIEp/KaTEIbHOM XapaKTEpUCTUKHM LeJed M3yueHus MpelMeTa HalpaBJICHUEM
MEPBOCTENIEHHON 3HAYUMOCTH TPAAMLMOHHO MPU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKOW HAayKH Kak O0JIaCTU COBPEMEHHOTO0 €CTECTBO3HAHUS, IMPaKTUYECKOM
JeSITEIbHOCTU YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KyibTyphl. C
METOJIMYECKON TOYKH 3PEHHUS] TAKOW MOAXOJ K OINPEICICHHUIO LEJIe W3YYEHHS
MpeMeTa SIBJIIETCS BIIOJIHE ONpPaBAAHHbBIM.

CornacHo JaHHOM TOYKE 3pEHHUs TJIaBHBIMU LEISIMH HM3y4Y€HUs IMpeaMera
«Xumust» Ha 6azoBoM ypoBHe (10 =11 ki1.) sBisIFOTCS:

e (QopMHpOBaHHME CHUCTEMbl XHMHYECKMX 3HAHUM KaK  BaKHEHIIEH
COCTaBJISIFOIIEN E€CTECTBEHHO-HAyYHOM KapTUHBI MHUpPAa, B OCHOBE KOTOPOM
JexaT KIIYeBble MOHATHUSA, (yHAAMEHTaJbHbIE 3aKOHBI U TEOPUHM XHMHH,
OCBOCHHE $3bIKa HAyKH, YCBOEGHHE M MOHMMAHHUE CYIIHOCTH JIOCTYIHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHUE C UCTOpUEH HX
Pa3BUTHSI U CTAHOBJICHHUS;

e (opmupoBaHUE M pa3BUTUE MPEICTABICHUN O HAYYHBIX METOAAX IMMO3HAHUS
BELIECTB U XUMHUUYECKUX PEAKIMI, HEOOXOAUMBIX JIJIsl IPUOOPETEHUs YMEHUMN
OpPUEHTUPOBATHCS B MUPE BEUIECTB U XUMHUUYECKUX SBJICHUM, UMEIOIINX MECTO
B IIPUPOJIE, B IPAKTUUECKON U MOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHUU M CIOCOOOB AESITENLHOCTH, CBS3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHUEM  XMUMHYECKOTO  JKCHEPUMEHTa,  COONIOJICHUEM  IMPaBUI
6e30macHOro o0pallleHus ¢ BeIeCTBAMH.

Hapsiny ¢ stum, copepxkareibHas XapaKTepUCTHKaA IieJied M 3aJay HU3y4YeHUs
npeaMeTa B IMporpaMMe 1Mo XMMUU YTOYHEHa UM CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TIPUOPUTETAMU B CHCTEME cpefHero oOmiero ooOpazoBanusa. CerogHs B
NpernojaBaHuU XUMHUHU B OOJIbIIEH CTENEHU OTAAETCA MPEANOYTeHHE MPAKTHYECKON
KOMIIOHEHTE COJIep KaHUs 00y4YeHUs, OPUEHTUPOBAHHOM Ha MOJTOTOBKY BBIMYCKHHKA
oOmieo0pa3oBaTeIbHON  OpraHW3allid, BIIAJCIONIET0 HEe Ha0opoMm 3HaHUWM, a
(YHKIIMOHAIBHONM TPaMOTHOCTBIO, TO €CTh CHOCOOAMH U YMEHHUSIMH aKTHBHOTO
NOJly4YeHUsT 3HAHUM W TPUMEHEHHS HUX B PEaTbHOM JKHU3HM IS pelleHus
NPAaKTUYECKHUX 3a]1a4.

B cBsizu ¢ 3TUM npu U3yYEHHH NpeaMeTa « XUMHUsS» JOMUHUPYIOIIee 3HaUYeHUE
MPUOOPETAIOT TaKUE 1IeNIN U 3aJIa4H, KaK:

ajantanus OOyYaroIMXCs K YCIOBUSM JMHAMHYHO Pa3BUBAIOLIETOCS MUDA,
dbopmMupoBaHue UHTEJJIEKTYaIbHO pa3BUTOM JUYHOCTH, rOTOBOM K
caMo00Opa30BaHMIO, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY TMPUHATHIO TPAMOTHBIX
pelIeHUI B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSX, CBS3aHHBIX C BEHIECTBAMHU M UX
IIPUMEHEHHEM;

dopmupoBanue y  OOyyarOMmIMXCS  KJIIOYEBBIX  HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), MMEIOIIUX YHHUBEPCAJIbHOE 3HAYEHUE IS Ppas3InYHBIX BUJOB
JeSITEIbHOCTU: peIIeHUsl MpobOiieM, TMOoWcKa, aHaiu3a U o0paboTku WHOpMaIuy,
HEOOXOAUMBIX Ul MPUOOPETEeHUsI ONbITa JESITeNbHOCTH, KOTOpasl 3aHUMAeT BaKHOE
MECTO B IIO3HAHMM XHMMHMH, a TaKXKe JUId OLEHKH C IO3MLHHA DSKOJOTMYECKOU
0€30MacHOCTH XapakTepa BIMSHHS BEIIECTB M XUMHUYECKUX IPOIIECCOB HAa OPraHU3M
YeJIOBEKA U IPUPOIHYIO CpEmy;



pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, HWHTEJUIEKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEN O00yYaromMXcs: CIIOCOOHOCTH CaMOCTOSITEIbHO MPUOOpPETaTh HOBBIE
3HaHHUS TI0 XUMUU B COOTBETCTBUM C >KM3HCHHBIMU IMOTPEOHOCTSIMH, MCIIOIB30BaTh
COBpEMEHHBIE MH(POPMAIMOHHBIE TEXHOJOTHUW Ui TMOWCKa M aHalu3a ydeOHOU u
HAYYHO-TIOMYJIIPHON MHPOPMAIIMHA XUMHYECKOTO COICPIKaHUS;

(dbopmMupoBaHNE W pa3BUTHE y OOYYAIOUINXCS ACCOIUATHBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HAOIIOAaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHWH W TPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIHTaHWE y  oOydJarommxcs  yOeXAEHHOCTH B  T'yMaHHCTHYECKOM
HANPaBICHHOCTH XWMHUHW, €€ BaXHOHW pPONM B PEHICHUH TJI00aTBHBIX TPoOIEM
paIMOHAIEHOTO TPUPOAOTIOIB30BAHMS, TTOTIOTHEHHUS DYHEPTETHUECKUX PECYPCOB U
COXpaHEHMsI TMPUPOJHOTO PABHOBECHS, OCO3HAHUA HEOOXOIUMOCTH OepeXHOro
OTHOIIEHUS K TIPUPOAEC M CBOEMY 3J0POBBIO, a TaKke NpUOOpPETeHUs OmbITa
WCIIOJIb30BAHMS TOYYCHHBIX 3HAHWK JUIS TPUHITHS TPAMOTHBIX pEIICHUH B
CUTYAIIUSX, CBA3AHHBIX C XUMUYCCKUMU SBIICHUSIMHU.

B ydeOHOM miane cpenHero oo1ero o0pa3oBaHusl peAMET « XUMHUs 0a30BOTO
YPOBHS BXOJIUT B COCTaB MpeaMeTHON o0nactu «EcTecTBeHHO-HayYHBIC TIPEMETHIY.

OOmiee yncIo 4acoB, OTBENEHHBIX ISl M3yYEHHUS XMMHH, Ha 0a30BOM ypOBHE
cpemnero ooOrero oopa3zoBanusi, cocTaBisieT 68 yacoB: B 10 kimacce — 68 yacoB (2 yaca
B Heemo), B 11 kmacce — 68 wacoB (2 waca B HEHIENio).



COJAEPKXAHUE OBYUYEHMUSA
10 KJIACC
OPT'TAHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHUYECKO XUMHHU

[Ipenmer opraHmyeckoil XUMHUH: €€ BO3HMKHOBCHHE, Pa3BUTHC M 3HAUYCHHC B
MOJIYYCHUH HOBBIX BCIIECTB M MAaTEPUAIOB. TeOpUsS CTPOCHUS OpPraHUYCCKUX
coenquHeHuil A. M. BytnepoBa, e€ ocHoBHbIE MoyioKeHUs. CTPYyKTypHbIE (HOPMYIIbI
OpPTaHMYECKHUX BEIICCTB. | OMOJIOTHS, N30MEepHUs. XUMUYECCKasl CBS3h B OPTaHUUYECKUX
COCIIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBS3U.

[IpencraBnenue o kiaccuuKauu OpraHUYECKHX BelmecTB. HomeHkiatypa
OPTaHMYECKHX COCAMHCHHWM (CHUCTeMaTH4YecKas) W TpPUBUAIbHBIC  Ha3BaHUSA
BaKHEUIIINX MPEICTABUTENICH KIIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHepUMEHTAJIbHBIC METOJbl HW3YYCHHsI BCIIECTB W WX MPEBPAICHUNA:
O3HaKOMJICHHE ¢ o0pasllaMu OpraHMYeCKUX BEIECTB W MaTepuajaMyd Ha UX OCHOBE,
MOJICIUPOBAHUE MOJICKYJI OpPraHWYECKUX BEIIECTB, HAOIIOJIECHHEe | OMHCAaHUE
JICMOHCTPAIIMOHHBIX ~OIBITOB IO TPEBPAIICHUIO OPraHUYECKUX BEIISCTB TIPH
HarpeBaHuu (IJIaBJICHUE, OOYTIIMBAHUE U TOPCHHE).

Yriaesoaopoabl

AJKaHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKHH psa. MeTaH u 3TaH —
MPOCTEHIINE TIPEACTABUTEIN AQJIKaHOB: (PU3MYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUS] M TOPEHMsI), HAXOXKIEHUE B MPHUPOJAE, TIMOJydyeHUEe U
pUMEHEHUE.

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJOTHYECKUI psAl. DTWIEH U NPONUIEH —
OpOCTEHIINe TMPEACTaBUTENIM aJIKEHOB: (PU3MYECKME M XUMHUYECKHE CBOWCTBA
(peakuuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS,  THApATallMM,  OKHUCICHUA U
NOJIMMEPU3AIUH ), TIOTyYeHHE U IPUMEHEHUE.

Anxanuensl: OyTtamueH-1,3 um wmetunOyramueH-1,3. cTpoeHHe, BakKHEHIITHE
XUMHYECKHe CBOICTBa (peakiusi mnonuMmepusanuu). [lonmydeHre CHUHTETHYECKOTO
KaydyKa U Pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHMSI, TOMOJOTHYECKUI psill. ALleTUIIEH —
NPOCTEHIINI TIPE/ICTABUTENb AIKUHOB: COCTaB, CTPOCHHE, PU3NUECKUE U XUMUYECKUE
CBOMCTBa (peakluu TUIPUPOBAHUS, TaTOTEHUPOBAHMS, TUIAPATALUU, TOPEHUs),
MOJTyYeHUE U TPUMEHEHHE.

Apenbl. beH3on: coctaB, crpoeHue, (U3MUECKHE W XUMHUYECKHE CBOMCTBa
(peakuuu TaJOTEHUPOBAHMS W HHUTPOBAHUS), TMOJYYCHHE W TMpUMEHeHue. Tonyon:
cocmas, cmpoenue, usuiecKue U Xumuieckue ceolcmea (Peakyuu 2aio2eHupo8ans
U HUMPOBAHUs), NoNyueHue u npumereHue. TOKCUUHOCTh apeHOB. [ eHeTHyeckas
CBSI3b MEX]Iy YTJIEBOJOPOIaMH, TPUHAIICIKALITUMHU K PA3IMUHBIM KJIACCaM.

[Ipupoanble HUCTOYHHUKH yTIAEBOAOPOJOB. [IpupomHplii ra3 W MOMYTHBIC
HepTanpie razel. Hedte u e€ mpoucxoxnenue. CrocoObl mepepabOTku HeTH:
MEPEroHKa, KpPEKUHI (TepMHUYECKHM, KaTalUTHUYEeCKUi), muponu3. IIpomykrsl
nepepaboTku HePTH, WX TMPUMEHEHHE B TPOMBIIUICHHOCTH W B ObITy. KameHHBIH
yTOJIb U MPOJTYKTHI €T0 MepepadOTKH.

OKCTepUMEHTaJIbHbIE METOJbl HW3YYEeHHUS BEIIECTB M WX MPEeBPaIllCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMu IJIACTMACC, KAy4YyKOB U Pe3UHBbI, KoyueKiuu «HepTs» u
«YToNb», MOJEIUPOBAHUE MOJEKYJl YIJIEBOJOPOAOB M TaJIOT€HOMPOU3BOJIHBIX,
MPOBEICHNE MPAKTUICCKON PAOOTHI: MOJIYYCHHE STUJICHA U U3YYCHHE €T0 CBOWCTB.

Pacuérnpie 3agaumn.




Bblunicienuss 0o ypaBHEHHI0O XHMMHMYECKOM peakuumud (Maccbl, o00bEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WJIM MPOAYKTa pPEaKkUUU IO H3BECTHBIM Macce,
00BEMY, KOJTUYECTBY OJIHOTO M3 UCXOHBIX BEIIECTB WIH MPOAYKTOB PEAKIIUHN).

Kucnopoacoaep:kamme opranndeckne coeJHHeHHU

[IpenenbHble OAHOATOMHBIE COHUPTHL. MeTaHON M 3TaHON:  CTPOECHUE,
busnyeckre W XMMHYECKHE CBOMCTBa (peakuMd ¢ aKTHBHBIMH MeETaJlJIaMH,
raJIoreHOBOIOPOJIaMHU, TOpEHHe), MpuMeHeHue. BonopoaHble CBA3M  MeEXAy
MOJIEKYJIAaMH CIUPTOB. JleMCTBHE METAHOJIA ¥ ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHbie COUPTHL. DTHICHTIUKOIb U TIUIEPUH: CTPOCHHE, (PU3NUYECcCKue
U XUMHUYECKHE CBOWCTBAa (B3aUMOJEHCTBHE CO IICJIOYHBIMH  METaJIaMH,
KaueCTBEHHAs peakiMs Ha MHOTOATOMHBIE CHUPTHI). JlelicTBuEe Ha OpraHusm
yenoBeka. [I[pumMeneHue rauuepuHa u STUICHIJIUKOJIS.

®deHoy: CTPOCHUE MOJEKYNbl, (QU3NYECKHe U XHUMHUYECKHE CBOWCTBA.
Toxcuunocth denona. [Ipumenenue dpenona.

Anbaeruipl U kemoHwvl. PopManbAETU, alleTadbIACTU: CTpOeHUE, PU3NYECKue
U XUMHUYECKHE CBOMCTBa (PEaKIMU OKHUCJICHUS M BOCCTAHOBJICHUS, KAYECTBEHHBIC
peakiim), MoJy4eHHe U MPUMEHEHUE.

OnHOOCHOBHBIC TIpEeJeIbHBIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAsI U yKCyCHas
KHUCIIOTBI: CTpOeHHe, (pU3MYecKre W XMMHUYECKHe CBOMCTBa (CBOWCTBa, OOIIME s
KJlacca KHCIIOT, peakius dTepuuKanum), nojydeHue u npumenenre. CteapuHoBasi u
OJICMHOBAsl KHUCIIOTHI KaK MPEJICTABUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mbla Kak
COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOOIIEE JCHCTBHE.

CnoxHbie 3(UPHI KaK MPOU3BOHBIE KAPOOHOBBIX KUCIOT. [ MIPOSIN3 CIIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xxupoB. buonornyeckas posb KUPOB.

VYrneBogpl: cocTaB, KjlaccupUKalUs YIJIeBOJOB (MOHO-, M- U MOJHCAXAPUIBI).
['moko3a — mpocTediuii MOHOcaxapul: OCOOCHHOCTH CTPOCHUS MOJEKYJIbI,
dbu3nueckue W XMMHUYECKHE cBOWcTBa (B3ammojeiicTBue c¢ ruapokcunom menu(ll),
OKHCJICHHE aMMHauHbIM pacTBOpoM okcuia cepebpa(l), BocctaHoBieHue, OpokeHue
TJIIOKO3BI), HAXOXKJCHHE B MIPUPOE, MPUMEHEHUe, Onoaornyeckast poib. DoTocuHTE3.
@pyKTO3a KaK U30MEP TIIFOKO3BIL.

Kpaxman u nemnonos3a kak npupojaHble mnojuMepbl. CTpoeHue Kpaxmana u
newnono3sl.  dusmyeckne M XUMHYECKHME CBOMCTBA KpaxMmana (THApOJINS,
KaueCTBEHHAasl PEaKIUs C HOAOM).

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHHUs BEIIECTB M HUX MPEBPALLCHUIL:
NpoBeJieHUE, HAOMIOJIECHUE W ONHMCAHHe JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KA4YECTBEHHBIC PEAKUMWHU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE ITaHOJIa
okcupoM Menu(Il)), MHOroaTroMHBIX CHUPTOB (B3aUMOJIEHCTBHUE TJMIIEPUHA C
ruapokcuaoM menu(ll)), ampaernnoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rmapoxcumaom wmeau(ll), B3ammomeicTBHE Kpaxmalla ¢ HOJIOM),
MPOBEIEHNE PAKTUUECKON paboThl: CBOMCTBA PaCTBOpPA YKCYCHON KUCIIOTHI.

Pacuérhrle 3amaun.

Borlunicnienuss 1O ypaBHEHHIO XHMMHYECKOW peakuuu (maccbl, 00BEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOIYKTa PEAKUUU MO HM3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJIHOTO M3 UCXOHBIX BEIIECTB WM MPOAYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHuuecKue CoeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHUYecKue coequHeHus. Duzndeckue u
XMMUYECKHE CBOWCTBA AMHUHOKUCIOT (Ha npumepe riuiuHa). buonorudeckoe
3HaUYE€HHE aMUHOKUCIOT. [lenTuasl.

benku kak mpupoaHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. [lepBuuHnas,
BTOpPHYHAs W TPETHYHAs CTPYKTypa OeNKkoB. XWUMHUYECKHE CBOWCTBA OEIKOB:
TUAPOJIN3, JeHATYpallnsl, KaYeCTBEHHBIC PEaKIMKU Ha OCIKH.



OKCHepUMEHTaJIbHbIE METOJbl H3Y4YEHMs] BEIIECTB W WX [PEBpAllCHUI:
HaOJIIOJICHUE W OINHCAaHUE JEMOHCTPAIMOHHBIX ONBITOB: AEHATypauus OEIKOB IpH
HarpeBaHMUM, LIBETHBIE PEAKIINH OEIKOB.

BricokomoieKy IsIpHbIe COeIMHEHUSA

OCHOBHBIE TIOHATUS XUMHUHU BBICOKOMOJIEKYJISIPDHBIX COCIUHEHHW: MOHOMED,
MIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPHU3ALMH, CPEIHSAs MOJIEKYJspHas
Macca. (OCHOBHBIE METOJIBl CHHTE3a BBICOKOMOJEKYJSPHBIX COCAVMHEHUH —
MTOJIMMEPHU3ALNS Y TIOJIMKOHICHCALINSL.

OKCIIEpUMEHTAJIBHBIE METOABl HM3Y4YEHUs BEIIECTB M HX MPEBPAILCHUI:
O3HAaKOMJIEHHE C O0pas3lamMu NPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, ILIaCTMAcc,
Kay4YyKOB.

MexrpeamMeTHBIE CBSI3H.

Peanusanus MeXnpeIMeTHBIX CBSA3€M MTPU N3YYEHUH OpraHU4YecKor XuMuu B 10
KJIacCe OCYILIECTBJISIETCS 4epe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAayYHbIX
MOHATHW, TaK W TOHSTUH, SBISAIOIIMXCS CUCTEMHBIMHU JJI OTHCNIBbHBIX IMPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01ire ecTeCTBEHHO-HAYYHbIE TOHSATHA: SIBIIEHUE, HAy4yHbIA (DaKT, TUIoTe3a,
3aKOH, TEOpHs, aHaju3, CHHTE3, KiaccU(UKalus, NEePUOJUYHOCTb, HaONIO/CHUE,
MU3MEPEHUE, IKCIIEPUMEHT, MOJEITUPOBAHUE.

®usuka: Mmarepusi, DHEprus, Macca, aToM, OJJEKTPOH,  MOJEKyJa,
SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TE€N0, 00bEM, arperaTHOE COCTOSTHUE BEIECTBa,
¢bu3nueckre BeMYMHBI U €AMHUIIBI UX U3MEPEHHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
¢doTocuHTE3, OMONOrMYECKH AaKTHBHBIE BellecTBa (OENIKM, YIJIEBOABI, IKHPBI,
dhepMeHTHI).

I'eorpadusi: MuHepanbl, FOpHbIE MOPOJbI, IOJE3HbIE HCKOIAEMble, TOIJIUBO,
PECYPCBL.

TexHosoOrys: NUILEBbIE IPOAYKTHI, OCHOBBI PALlMOHAIILHOTO ITUTaHMs, MOIOLIUE
CPEICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE Ipenaparsl, MaTepuansl U3
UCKYCCTBEHHBIX U CUHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHNYECKAS XUMUSA

Teoperuuyeckue 0OCHOBBI XMMHUH

XUMUYECKUH dyieMeHT. ATOM. SIapo atoMa, u30TOmbl. DIEKTPOHHAS 000JI0YKa.
DHepreTUYecKue ypOBHH, MOAYPOBHU. ATOMHBIC OpOMTanmu, S-, P-, d- AJIEMEHTHI.
Oco0OeHHOCTH pachpeeieHus] AJIEKTPOHOB IO OpOUTaIsiM B aTroMax »IIEMEHTOB
MEPBBIX YETHIPEX NMEPUOOB. DIIEKTPOHHAS KOHPUTYPALIUS aTOMOB.

[lepuoanueckuii 3akoH u Ileproguyeckas cucteMa XUMHUECKUX 3JIEMEHTOB /I,
. Menneneea. CBs3p MNepuoANYECKOro 3akoHa U Ilepmoanueckoil CUCTEMBI
xumuueckux ssemMeHTtoB JI. M. MenpgeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUsI CBOMCTB XHWMHMUYECKHUX DJJIEMEHTOB U
00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYMIaM U MepruoaaM. 3HaYCHHUE
MIEPUOINYECKOTO 3aKOHA B Pa3BUTUU HAyKH.

Ctpoenue BemiecTBa. XHMHYECKas CBsi3b. BuJIbl XMUMHUYECKOW  CBS3H
(koBaneHTHAasl HEMOJspHasT M TOJISIpHAsl, WOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsl KOBAJIGHTHOM  XMMHUYECKOM CBsi3u  (OOMEHHBIA ©  JIOHOPHO-
akuenTopHeiil). BomoponHas cBs3b. BaneHTHOCTb. DIEKTPOOTPULIATENIBHOCTb.
Crenens okucnenus. OHbI: KATHOHBI U AHUOHBI.



BemiecTBa MOJEKyISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA
cocTaBa BENIECTBA. THUIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOICTBa
BEMIECTB OT THIA KPUCTAJUIMYECKON PEIIETKU.

[Tonstne 0 gucnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBas 107151 BEIIECTBA B paCTBOPE.

Knaccudukarnms HEOPraHUYECKUX COCTMHECHUM. Homenkiarypa
HEOPraHWYECKUX BenlecTB. ['eHeTHueckas CBSI3b HEOPraHMYECKUX  BEIIECTB,
MPUHAJICKAIINX K PA3JIMYHBIM KJIACCaM.

Xumunueckass — peaknus.  Knmaccuduxanmuss ~— XMMHYECKMX — peakuuid B
HEOPraHWYECKON M OPraHWYECKON XMMUU. 3aKOH COXPAHEHHS MAacChl BEIIECTB, 3aKOH
COXPAHEHUS U MPEBPAILICHUS SHEPTUU NMPU XUMHYECKUX PEAKIUSIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iHuHbIX (akTopoB. OOparuMble
peakuuu. XHUMHUYECKOe paBHOBecHe. DakTopbl, BIUAIOLNIME HA COCTOSIHUE
xumuueckoro pasHoBecus. [Ipunnun Jle [laTense.

DnekTponuTudeckas auccoruainusi. CuibHble U ciadbie dekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEUIECTB: KUCJasA, HEUTpAJIbHAS, IIETOYHASI.

OKUCIUTENTbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

OKCNEPUMEHTAIbHBIE METOJbl M3YYEHUs] BEIIECTB M HUX MPEBPAIICHUN:
nemoHcTparus Tabmun «lleproguueckas cuctemMa XuUMHYECKUX diemeHToB JI. U.
MeHneneeBa», H3y4eHHE MojeNeld KPUCTAIUIMYECKUX PEIIETOK, HaOMI0JeHue |
OMHCaHUEe JEMOHCTPAIIMOHHBIX W JTaOOPATOPHBIX OMBITOB (PasloKEHHE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUU KaTAJIM3aTOPa, ONPEJEICHUE CPEllbl PAaCTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCATLHOTO MHAUKATOpPA, PEaKIMM HOHHOTO OOMEHa), MPOBEACHHUE
MPaKTUYECKOW paboThl «BiusHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOM
peaKuum».

Pacuérnrlie 3amaun.

Pacu€tel 1O  ypaBHEHHMSIM XMMHUYECKHUX  pEaKUUi, B TOM  YHCIE
TEPMOXHMMHYECKHE PACUETHI, pacu€Thl C MCMOJIb30BAHUEM IOHSTHUS «MaccoBas OIS
BEIIECTBAY.

Heopranuueckasi Xumus

Hewmerannel. Ilonoxenne HeMetaiuioB B [lepuoanueckoit cucreMe XuMUYECKUX
anementoB JI. M. MeHueneeBa W OCOOCHHOCTH CTpOCHHUS aTOMOB. Du3HYECKHe
CBOMCTBa HEMETAJJIOB. AJUIOTPONHUS HEMETALIOB (Ha MpUMEpEe KHCIOPOJa, CEphl,
dbocdopa u yraeposa).

XHWMHYECKHE CBONCTBA BAXKHEHIIMX HEMETAJIOB (TajJoreHOB, CEphl, a30Ta,
dbocdopa, yriepoaa u KpeMHHUS) U UX COSAMHEHUN (OKCHUIOB, KUCIOPOICOISPKAIITIX
KHUCJIOT, BOJOPOIHBIX COCIUHEHMH).

[IpumeHeHne BaKHEUIITUX HEMETAJUIOB U UX COSIUHEHMUIA.

Mertamibl. Ilonoxxkenune wmetamioB B Ilepuoauyeckoil cucTeMe XUMHYECKHX
anementoB JI. M. MenneneeBa. OCOOCHHOCTH CTPOSHHUS SJIEKTPOHHBIX 000J0UYEK
atoMoB MertauioB. OOmue Qusnueckue cBoicTBa MeTamuioB. CIUTaBbl METaJIOB.
DIJIEKTPOXUMUYECKUN PsI/T HATPSKEHU METAILJIOB.

XUMHUYECKHE CBOMCTBA BAXHEWUINIMX METAUIOB (HATPUM, Kalui, KaJbIIUM,
MarHui, aJJlOMUHUN, [TUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHCHHUI.

OO6mme crnocoObl MmoiaydeHus MeTamioB. [IpuMeHeHHE MeTaioB B OBITY U
TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJbl M3Y4YEHUsI BEIIECTB M UX IPEBpAIICHUN:
WM3yYeHHe KOJUICKIMH «MeTamibl W CIUIaBBD», O0pa3lloB HEMETAIOB, pelIeHHe
IKCIIEpUMEHTANBHBIX 3aJiad, HaONIOJCHUE W OINHCAHHWE JIEMOHCTPAIMOHHBIX U
1abopaTOPHBIX OMBITOB (B3aMMOJICHCTBUE TUAPOKCHIA ATIOMUHUS C pPacTBOPAMHU
KHCJIOT U IIeJI0YeH, KaueCTBEHHBIE PEAKIIMK HA KATHOHBI METAJIJIOB).



Pacuérnele 3anaumn.

Pacuérhl Maccel BemiecTBa WM 00bEMA ra3oB IO H3BECTHOMY KOJIUYECTBY
BEILECTBA, MAaCCE WIH 00bEMY OJIHOTO U3 YUACTBYIOIMX B PEAKIIUU BEUIECTB, PACUETHI
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) NIPOAYKTOB PEAKIIUU, €CIIM OJHO U3 BEUIECTB
MMEET NPUMECH.

XuMHUSA U )KU3Hb

Ponp xumum B oOecreyeHUH SKOJOTHMYECKOM, PHEPreTUYECKOW U MHILEBOU
0€30MacCHOCTH, PAa3BUTUU MeAUIUHBL [loHATHE O Hay4YHBIX METOJaX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLIAM.

[IpencraBnenus 06 oOUMX HAYYHBIX MPUHIUMNAX MPOMBIIUIEHHOTO MOITYYEHHS
BAKHEUIIINX BEILECTB.

YenoBek B MHpE BEUIECTB M MATEPUANIOB: BAaXHEHIINE CTPOUTEIbHBIE
Marepuaibl, KOHCTPYKIMOHHBIE MAaTepUalIbl, KPACKH, CTEKJIO, KE€paMHKa, MaTepUaJbl
U1 3J€KTPOHUKH, HAHOMATEepUaJIbl, OpPraHMuECKHe U MUHEpaJIbHbIE YI0OpEHUSI.

XUMHUS M 370pOBbE YEJIOBEKA: IMpaBUJa MCIOJB30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30MacHOr0 HCIOJb30BAaHUS MpenapaToB ObITOBONM XMMHH B
MIOBCEIHEBHOM JKU3HU.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MexxnpeaMeTHbIX CBsI3ed MpU U3yYeHUH OOLIeH U HeOpraHuYeCcKou
xuMuM B 11 Kiacce ocyuiecTBisieTcs 4Yepe3 UCHOIb30BaHNE KaK OOLIUX €CTECTBEHHO-
Hay4HbIX NOHATUN, TaK W TOHSATUH, SBISIIOLIMXCS CHUCTEMHBIMH JJIsl OTHEJIBbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOI' 0 IIUKJIA.

OO01ire ecTecTBEHHO-HAy4HbIE TMOHATHSA: HAy4yHBIM (akT, rumoresa, 3aKOH,
TEOpHs,, AHAJINW3, CHHTE3, Kilaccu(uKauus, MEepUOJUYHOCTb, HAOIIOIEHHE,
9KCIIEPUMEHT, MOJCIINPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uzuka: Marepus, SHEprus, macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, PaJMOaKTUBHOCTb, MOJIEKYJd, SHEPreTUYECKUN YpOBEHb, BELIECTBO, TEIO,
00bEM, arperaTHoe COCTOSHUE BEIIECTBA, (U3NYECKHE BEIMYMHBI M EIUHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus:  kieTka, OpraHms3M, JKOcHcTeMa, Ouocdepa, Makpo- WU
MHKPO3JIEMEHTBI, BATAMHUHBI, 0OOMEH BEIECTB B OpraHU3ME.

['eorpadus: MuHepanbl, FOpHbIE MOPOJbI, MOJE3HbIE HCKONAeMble, TOIIUBO,
PECYPCBL.

TexHoNOrUs: XMMHUYECKas IPOMBIIIIEHHOCTh, METaJUIyprusi, MPOU3BOJCTBO
CTPOUTENBHBIX MaTEpHANIOB, CEJIbCKOXO3SICTBEHHOE IPOU3BOJCTBO, IHIIEBAs
IIPOMBIIIJIEHHOCTb, (dapMmaneBTHUECKAS IIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKUX IpEenaparoB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MaTEpUAJIOB,
IEKTPOHHAs IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IPOTPAMMEI 110 XUMNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBiuBaeT TpeOOBaHHS K pe3yibTaTaM OCBOCHHS
oOydJaronuMucss TMporpaMM  CpeaHero  ooOmiero  o0pa3oBaHUs  (JIMYHOCTHBIM,
MeTanpeaIMETHBIM U TTpeAMETHRIM). HayduHOo-MeToIMYecKol OCHOBOM i pa3padOTKu
IUTAHUPYEMBIX PE3yJIbTAaTOB OCBOEHHUS IPOrpaMM CpenHero ooiiero oOpa3oBaHUs
SIBJISIETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO0/.

B cooTBeTcTBHMM ¢ CHCTEMHO-IIEATEIBHOCTHBIM TMOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3yJbTATOB OCBOCHUS TMpeAMeTa «XUMHUS» Ha YpPOBHE CpETHEro
o01ero 00pa3oBaHus BBIICICHBI CICAYIOMINE COCTABIISIONINE:

OCO3HaHWE OOYYarOUIUMUCS POCCUUCKOW TpakJIaHCKONW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOTIPECTICHUIO;

HaJu4Yue MOTHBALIUU K OOYUCHHIO;

LeJIeHANpPaBIEHHOE PA3BUTHUE BHYTPEHHHX YOEKIEHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEH M HCTOPUUYECKHUX TPAIUINI 0a30BON HAyKU XUMUH,

TOTOBHOCTh M CHOCOOHOCTh OOYyYalolUXCsl PYKOBOJICTBOBATHCA B CBOEH
JESATETLHOCTH IIEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAMH, TMPUCYIIAMU IE€JTOCTHOU
CUCTEME XMMUYECKOTO 00pa30BaHMUs;

HaJIMYME MPABOCO3HAHUS SKOJOTUYECKOW KYyJIbTYpbhl U CIIOCOOHOCTH CTaBHUTh
1IETTU U CTPOUTH JKU3HEHHBIC TUTAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS MpeameTa «XHUMHs» JIOCTHTalOTCi B
€AMHCTBE Y4eOHOM W BOCHUTATENBHOM JEATENBHOCTH B  COOTBETCTBUH C
I'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IEHHOCTSIMH U
ujiealaMu POCCHICKOTO Ipa’KIaHCKOTo 00IecTBa, MPUHATHIMU B OOIIECTBE HOPMAMHU
M TOpaBWIAMHM  TOBEJIEHHUS, CHOCOOCTBYIOIIMMHU IpOIlECCaM  CAaMOIIO3HAHUS,
CaMOpa3BUTHs U HDABCTBEHHOI'O CTAHOBJICHUSI TIMYHOCTU O0YYaIOIIUXCSI.

JIM4HOCTHBIE  pe3yJbTaThl OCBOCHHS  MpeaMeTa «XHUMHS»  OTPaKaroT
chOpMHUPOBAaHHOCTh OMNBITa [MO3HABATEIFHOM U  MPAKTUYECKOW JIEATEIHHOCTU
oOydaromuxcsi Mo pean3alii MPUHIATHIX B OOIIECTBE IEHHOCTEH, B TOM 4YHCIIE B
YaCTH:

1) rpaskaaHCKOro0 BOCIIUTAHMSA:

OCO3HaHHA OOYYaIOIIUMHUCI CBOMX KOHCTHTYLHMOHHBIX MpaB U OOS3aHHOCTEH,
YBaXKEHHSI K 3aKOHY U IPABOMOPSIKY;

NPEJICTABICHUSI O CONUAIBHBIX HOPMax U TMpaBUIAX MEXKIUYHOCTHBIX
OTHOIICHHH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENLHOCTH MPU CO3JIaHUU y4eOHBIX
MPOEKTOB, PEIICHUU YUYEOHBIX W TIO3HABATENBbHBIX 3a/1ay, BBHIMOTHECHHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTM TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEpPEHUs, JIOTHKY U
apryMEHTHI APYTUX MPU aHAIHU3E PA3TUYHBIX BUAOB YUeOHOU 1eATeThHOCTH,

2) MaTPHOTHYECKOT0 BOCITUTAHMS

LHEHHOCTHOTO OTHOUIEHHWS K HUCTOPUYECKOMY M HAyYHOMY HaCJEIUIO
OTE€UYECTBEHHOM XUMUM;

yBOXEHHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUS] XMMHH, OCO3HAHUSA TOTO, YTO JOCTHXKEHHS HAyKH €CTb pe3yJbTaT
JUINTEIIbHBIX ~ HAONIOACHWM,  KPOMOTJIMBBIX  DKCIEPUMEHTAJIbHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/Jla YYEHBIX U MPAKTUKOB;



MHTEpECa U MO3HABATEIbHBIX MOTHUBOB B MOJYYEHUHU U MOCIEAYIOLIEM aHAIU3E
MH(}OPMALIMK O TIEPEJOBBIX JOCTHXKEHHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT 0 BOCTIUTAHMA:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEJCHMUS;

CIIOCOOHOCTH OLICHUBATh CUTYallMH, CBSI3aHHbIE C XUMHUYECKUMHU SIBJICHUSIMH, U
NPUHUMATh OCO3HAHHBIE PEIIEHUS, OPHEHTUPYSICh Ha MOpPaIbHO-HPaBCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJEHHE M TOCTYINKH CBOUX TOBAapuUIIEH C
MO3UIMHA HPABCTBEHHBIX M TMPABOBBIX HOPM UM OCO3HAHUE IOCIEJCTBUH 3THX
MOCTYIIKOB;

4) popMupOBaHHUSI KYJIHTYPHI 3[10POBbSI:

MOHUMAaHUs LEHHOCTEeW 370poBOoro U  Oe3omacHoro oOpa3za  KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (U3NYECKOMY H
MICUXUYECKOMY 3/10pOBbIO;

coOnrofieHust mpaBui Oe30macHOro oOpalieHus C BeleCTBaMU B OBITY,
ITOBCETHEBHOM ’KM3HU U B TPYAOBOU EATEIBHOCTH;

MOHUMAaHUsI  LIEHHOCTH TMpaBUJ  HUHIUBUAYAJbHOTO U  KOJJIEKTUBHOIO
0€301acHOT0 OBEJACHUS B CUTYalUsIX, YTPOKAIOMINX 3I0POBbIO U KU3HU JIIOJICH;

OCO3HAaHUS TMOCJIEACTBUM M HENpUATHS BPEIHBIX NpUBBIYEK (yHOTpeOIeHUs
QJIKOT0JIs1, HAPKOTHKOB, KypeHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKaTUBHOMN KOMIIETEHTHOCTHU B y4eOHO-HCCIIe10BATEIbCKON
JesITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUAAX JEATEIBbHOCTH;

YCTaHOBKM Ha aKTHBHOE YYacCTHE B PEIIECHUU MPAKTHUUECKUX 33134 COLUAIBHOU
HalpaBJIeHHOCTH (B paMKax CBOETrO Kjlacca, MIKOJbl);

UHTEepeca K MPaKTUYECKOMY H3YYEHHUIO MpoQeccuil pa3ivuyHOro poja, B TOM
Y1CJIe HA OCHOBE IPUMEHEHHMS IPEMETHBIX 3HAHUHI 110 XUMUM;

YBaXECHMS K TPYAY, JIOASAM TPYyJa U Pe3yJbTaTaM TPyAOBOH AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY  BbIOOpY  HMHAMBHIYaJIbHOW  TPAaeKTOPHUH
oOpa3oBaHnus, Oyayuieil npodeccuu U peanusaniuy COOCTBEHHBIX )KU3HEHHBIX IJIAHOB
C Y4Y€TOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHHM, HHTEPECOB U
noTpeOHOCTEl 00IIecTBa;

6) IKOJIOrHYECKOr0 BOCIIUTAHMS:

9KOJIOTUYECKH 1€JIeCOO00Pa3HOr0 OTHOLIEHHUs K MPHUPOJE, KaK HCTOYHHKY
CYILLIECTBOBAHUS KU3HU Ha 3eMIIE;

INOHUMaHMUS TJO00AIBHOTO XapakTepa SKOJIOIMYECKUX MpoOaeM, BIHUSHUA
SKOHOMMUYECKHX ITPOLIECCOB HA COCTOSTHUE MPUPOIHON M COLMAIBHON CPEIbI;

OCO3HaHMsI HEOOXOJUMOCTH UCHOJIb30BAHUS JTOCTHKEHUNH XUMHMHM JJIsl PELICHUs
BOIIPOCOB PALIMOHAJIBHOTO MPUPOJOIIONIb30BAHUS;

AKTUBHOI'O HENPUATHUS NECHCTBUNA, NPUHOCALINX BPEA OKPYKAIOLIEH IPUPOIHOM
cpelie, YMEHHUs INPOTHO3MPOBATh HEOIAroNpUSATHBIE SKOJOTMYECKHE MOCIEICTBUS
IpeANPUHUMAEMBIX JEUCTBUI U IPEAOTBpAIATh UX;

HQJIMYUS Pa3BUTOrO SKOJIOTMYECKOTO0 MBINUIEHMS, 3KOJOTMYECKON KYJBTYpHI,
OMbITA JEATEIBHOCTH SKOJIOTMYECKON HANPABIEHHOCTH, YMEHUS PYKOBOACTBOBATHCS
MMU B TIO3HABATEIbHOM, KOMMYHUKATUBHON U COITMAIIBHON MPAKTUKE, CIOCOOHOCTH U
YMEHHUSI aKTUBHO NPOTUBOCTOSTH HJICOJIOTHH XeMo(oouu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAyKH U OOIIECTBEHHOM MPAKTHUKH;

MOHMMAHUS CHEIU(PUKHA XMMHUM KaK HayKH, OCO3HaHMA e€ poiu B
(OpMHUPOBAaHUH PAIMOHATFHOTO HAYYHOT'O MBIIIJICHHUS, CO3JaHUH IEIOCTHOTO



MpeacTaBiIeHUus 00 OKpYXarolleM MHpE KaK O €JUHCTBE NPUPOJbl U YEJIOBEKA, B
MO3HAHUU NPHUPOJHBIX 3aKOHOMEPHOCTEM M pelIeHHMH MpoOJEM COXPAHECHHUS
IIPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0CO00M 3HAYMMOCTH XUMUU JUIsl COBPEMEHHOMN ITUBUIN3AIUU:
B €€ r'yMaHHCTHYECKOM HaIlpaBJICHHOCTH U BaXKHOW pOJIM B CO3JaHUU HOBOU 0asbl
MaTepHaIbHON KYJbTYpbl, PEIICHUH TI00aIbHBIX MPOOJIEM YCTOMUMBOIO pPa3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, DHEPreTHYECKOW, IHINEBOM M DKOJIOTMYECKOM
0€30MacCHOCTH, B Pa3BUTHH MEIUIMHBI, 00ECIIEYEHUH YCIOBUM YCHEMIHOrO TpyAa U
AKOJIOTMYECKH KOM(POPTHOM JKU3HH KaXKJI0TO YJIeHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAaHUs CYIIHOCTH  METOJOB
MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJIy4aeMble 3HAHMS JUIsl aHalIM3a U OOBSICHEHHUS SBJICHUHA OKPYXKAlOUIEro Mupa U
MIPOUCXOJAIINX B HEM M3MEHEHUM, YMEHHUS JienaTb OOOCHOBAaHHbIE 3aKJIIOYEHUS Ha
OCHOBE HAay4HbIX ()aKTOB M MMEIOIIUXCS JaHHBIX C IEJIbIO TOJYyUYEHHUsl JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEIBHO UCIIOIb30BAaTh XUMUYECKUE 3HAHUS [T pEeLICHUS
po0JieM B peaibHbIX )KU3HEHHBIX CUTYalLUsX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENIbCKON AESITENbHOCTH;

TOTOBHOCTM U CIHOCOOHOCTM K  HENpPEphIBHOMY  00pa30OBaHHMIO U
caMo00pa30BaHMIO, K AaKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHMM 1O XUMHUH B
COOTBETCTBUHU C KUZHEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJa B pa3iuuHbIX cdepax mnpodeccuoHalIbHON
NESATEIbHOCTH.

METAIIPEJJMETHBIE PE3YJIbTATDBI

MertanpenMeTHbie pe3yibTaTbl OCBOCHMsI y4eOHOTOo mpeaMera «XuMHs» Ha
YpOBHE CpeiHero oo1ero 0opa3oBaHus BKIOYAIOT:

3HA4YUMBbIE JUTSt dbopmupoBaHus MHUPOBO33PEHUS 00y4aromuxcs
MEXIMCIUIUITMHAPHBIE (MEXIpeIMETHbIE) OOIIeHAyUYHbIE MOHITHS, OTpPa’Karolue
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUu(UKy METOJO0B IMO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIEeCTBO, SHEPTrus, SBIICHUE,
IPOIECC, CUCTEMA, HAy4YHbIM (haKT, MPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UccieloBaHne, HaboIcHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaJibHble y4eOHbIe JAelcTBHUsS (MO3HABATEJIbHbIE, KOMMYHHUKATHUBHBIE,
pEryISITUBHBIE), oOecrnieunBaromue GopMupoBaHue (GyHKIIMOHATBHONW TPAMOTHOCTH U
COLIMANILHOM KOMIIETSHIINH 00YyYaronnxcs;

CIIOCOOHOCTh OOYYArOIIMXCSl MCIIOJIb30BaTh OCBOSHHBIC MEXIUCIHUILTHMHAPHBIE,
MHPOBO33PEHUECKHE 3HAHUSI U YHUBEPCAIbHbBIE yUeOHbIC NEHCTBUS B TTO3HABATEIHHON
Y COLIMAJIbHOM IIPaKTHUKE.

MeranpeaMeTHble  pe3ysbTaTbl  OTPAXKAIOT  OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATEILHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIME JIEHCTBUSMHU.

OBiaeHne yHUBepCAJIbHBIMH Y4eOHbIMH N03HABATEJIbHBIMH J1eHCTBUSIMU:

1) 6a3oBbIe JOruUecKue AeiicTBHA:

CaMOCTOSITEIHHO (POPMYITUPOBATH M AKTYaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpPEACNATh LEIU JEATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUU UX
JOCTUKEHHS, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTHU C IOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPUEMBI JOTHUYECKOIO MBILIJICHUS —
BBIJICIIATh XAPAKTEPHbIC MPU3HAKU MOHATHUN M yCTAHABJIMBATH UX B3aUMOCBS3b,



WCIIOJIB30BaTh COOTBETCTBYIOIIHME IOHATHS JJISI OOBSCHEHUS OTIENBHBIX (PAKTOB H
SIBJICHUI;

BBIOMpATh OCHOBAHUS W KPUTEPUU TS KIACCU(PHUKAIIUN BEIIECTB M XUMHUYECKUAX
pEeaKIunii;

yCTaHABJIMBATh  MPUYUHHO-CICACTBCHHBIE  CBSI3M  MEXIYy  HM3y4aeMbIMH
SIBJICHUSIMH,

CTPOUTH JIOTHYECKHE pacCyXJeHUs (MHAYKTUBHBIC, JCIYKTUBHBIC, TIO
AQHAJIOTMH), BBIABJIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTpPUBAEMBIX
SIBJICHUSIX, ()OPMYJIMPOBATH BHIBOJIBI M 3aKJTFOUCHHUS,

MPUMEHATh B TPOIECCE TMO3HAHUS, WCIOJB3YEeMbIe B XMMHH CHMBOJUYCCKUE
(3HAKOBBIC) MOJIEIH, MPEOOPa30BBIBATh MOJCIBHBIC TMPEACTABICHUS — XUMHUYCCKUN
3HaK (CHMBOJI) 2JIEMEHTA, XUMHYecKast popmysia, ypaBHEHUE XUMUYCCKON pEaKIuu —
MpU  pEIICHHHM YYeOHBIX TI03HABATEIBHBIX M MPAKTUYSCKUX 3ajad, HPUMCHSTH
Ha3BaHHBIC MOJICJIBHBIC TPEJCTABJICHUS JUIS BBISABICHUS XapaKTEPHBIX IMPU3HAKOB
M3y9YaeMbIX BEIICCTB M XUMHUUYECKUX PEAKIIH.

2) 6a30BbIe HCCIIE0BATEIbCKHE AeiiCTBUA:

BJIQJICTh OCHOBAaMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB W XUMHUYCCKUX
peaKLuii;

(dhopMyTHpOBATh IEJI M 33J1a4M UCCIICTIOBAHMUS, UCIIOIB30BaTh ITOCTABJICHHBIC U
CaMOCTOSTEIBHO CPOPMYIMPOBAHHBIEC BOIIPOCHI B KAUECTBE MHCTPYMEHTA TIO3HAHUS U
OCHOBBHI JIJ1s1 (HOPMHUPOBAHUS THIIOTE3BI TIO0 MPOBEPKE MPABUILHOCTH BBICKa3bIBACMBIX
CyXKJCHUN;

BJIQJICTh HABBIKAMH  CaMOCTOSATEILHOTO IUTAHUPOBAHUS W TMPOBEACHHS
YUEHUYECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIONATh 32 XOJO0M
mporiecca, CaMOCTOSATENbHO TPOTHO3UPOBATh €ro  pe3yibTar, (OpMYIUPOBATH
0000IIEHNsT ¥ BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJHTATOB HCCIICIOBAHHMS,
COCTaBJISITh 0OOCHOBAHHBINM OTUET O MPOJICIaHHON paboTe;

npuoOpeTaTh  OMBIT  YYCHWYECKOW  HCCIIENOBATENLCKOM W MPOEKTHOU
NESTeTbHOCTH, TPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEITLHOMY TIOUCKY
METOJZIOB pEIICHHUS TPAKTUYCCKUX 3a/]ay, NPUMEHEHHWIO pPa3IMYHBIX METOJIOB
TIO3HAHUSI.

3) padora ¢ uHpopManmeii:

OPHUCHTHPOBATBbCS B  PA3IUYHBIX HMCTOYHHMKAX HH(popManuu  (Hay4dHO-
TIOITyJIIPHAS JIUTEPATypa XUMHUYCCKOTO COJCPIKAHHMSI, CIIPABOYHBIE ITOCOOMSI, PECYpPCHI
WuTepHeTra), aHamuM3MpoBaTh HMHPOPMALKIO  PA3IUYHBIX BHIOB U (GopM
NpeJICTaBIICHUS, KPUTUIECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTHUBOPEUNBOCTb;

(bopMyITUpOBaTh 3alpPOChl M MPUMEHSITHh Pa3IMYHBIC METOABI MPHU TOUCKE W
orbope wuHpOpMANHMHM, HEOOXOAUMOW IS  BBIMOJTHEHUS  ydYeOHBIX  3a1ad
OIIPENIEIEHHOTO THUTIA;

npuoOpeTaTh OMBIT  HUCIOJBb30BaHUS  HMH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH W Pa3JIUYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSTEIHHO BEIOMPATh ONTHUMAIBHYIO (OPMY MPEICTaBICHUS WHPOPMAITIH
(cxempbl, TpaduKH, TUarpamMMbl, TaOIUIIbI, PUCYHKH H JIPYTHE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KaU€CTBE CPENCTBA MpHU paboTe ¢ XUMHUUYECKOM
uH(pOpMaIIME: TPUMEHITh MEXMpeIMEeTHbIE ((PU3NUecKre U MaTeMaTHYECKUE) 3HAKH
Y CUMBOJIBI, OPMYIIbI, a00OpEeBHATYPHI, HOMEHKIATYPY;

UCIIONIb30BaTh W MPEoOpa3oBBIBATh  3HAKOBO-CUMBOJIHMYECKHE  CpPEJICTBA
HATJITHOCTH.

OBiajeHne yHMBePCATbHBIMU KOMMYHUKATHBHBIMHY 1€lCTBUSIMH:



3aJ1aBaTh BOIPOCHI O CYIIECTBY OOCYXJAa€MOH TEMBbl B XOJE AMANIOra W/WUiu
JMCKYCCHH, BBICKa3bIBaTh HJIEU, (POPMYJIUPOBATH CBOM IMPEMJIOKEHUS OTHOCUTEIBHO
BBIITOJIHEHUS MTPEUIOKEHHOM 3a1a4H;

BBICTYIIaTh C IIPE3CHTALMEN pPE3ylbTAaTOB II03HABATEIBHOM JEATEIBHOCTH,
ITOJIyYEHHBIX CAMOCTOATENIBHO WM COBMECTHO CO CBEPCTHUKAMM IIPHU BBIIOJHECHHUH
XUMHYECKOIO SKCIEPUMEHTA, MPaKTUYECKOW pabdoThl MO MCCIEJOBAHUIO CBOMCTB
M3y4YaeMbIX BEIIECTB, peaju3aluy yueOHOro MpoeKkTa U popMyJIMpOBaTh BBIBOJBI IO
pe3yabpTaTaM NPOBEAEHHBIX HCCIEHOBAaHUN ITYTEM COIVIACOBAaHUS MO3ULMH B XOJ€
o0cyxaeHusI 1 0OMeHa MHEHUSIMHU.

OBj1aieHre yHUBEPCAJIbHBIMH PeryIssTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEIbHO IUIAHUPOBaTh M OCYIIECTBIISITH CBOKO IO3HABATEIIbHYIO
NEATEIbHOCTh, Ompenenss €€ Uead M 3aJadd, KOHTPOJMpPOBaTh U IO Mepe
HEOOXOJIMMOCTH  KOPPEKTHPOBaTh  Mpe/JlaraéMblii  alflOPUTM  JIEHCTBUU  TIpU
BBINIOJIHEHUM Y4YEOHBIX UM  MCCIIEJOBATEeNIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ deKTUBHBIN c1oco0 UX pelIeHus ¢ y4ETOM NOJMyUYeHHs HOBBIX 3HAHUH O BellecTBax
Y XUMHAYECKHUX PEaKIUAX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOaHaIu3a U
CaMOOIICHKH.

NPEJMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHn4yeckas XUMHUsD» OTPakaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUI O XUMUYECKOM COCTaBIISIONIEH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, POJIM XUMHH B TIO3HAHUU SIBJIEHUU NPUPOJIBI, B
GbOpMUpPOBaHMM  MBIIUIEHUS U KYJIbTYphl JUMYHOCTH, €€ (PYHKIIMOHAJIbHOM
IPaMOTHOCTH, HEOOXOIMMOM Ui pelIeHUs] MPAKTUYEeCKUX 3a7ad U SKOJIOTHYECKHU
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpEJIe;

BJIQJICHUE  CUCTEMOM  XHWMHMYECKMX  3HAaHWUH,  KOTOpas  BKJIIOYAET:
OCHOBOIOJIATAIOIINE MOHATUS (XMMUYECKHI AJIEMEHT, aToOM, 3JEKTPOHHAas 000JI0uKa
aTomMa, MOJEKyJa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, XHMHYECKasi CBA3b,
CTpykTypHast (opmyrna (pa3BEépHyTas W COKpall€HHas), MOJb, MOJIIpHas Macca,
MOJISIDHBIA  00BEM, YIJIEpOAHBIA CKelleT, (YHKIMOHAJIbHAs TpYIa, pajauKa,
U30MEpHsl, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YIJIIE€BOAOPO/bI, KUCIOPOA U
a30TCOJAEpKAIIUe  COCIWHEHMS, MOHOMEp, [OJUMEp, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ COEJIMHEHHMsI); TEOpPUM M 3aKOHBl (T€OpUsi CTPOECHUS
oprannyeckux BemecTB A. M. BytinepoBa, 3aKOH COXpaHEHHsI MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3bIK XHMHH; MHUPOBO33PEHUYECKUE 3HAHUA,
JIeXkKaIIMe B OCHOBE NTOHUMAaHMS IPUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBIICHUM,
(dakToNOrM4ecKre CBEICHUS O CBOWCTBaX, COCTaBe, IOIY4YeHHH U 0e30MacHOM
WCIOJIb30BAHUH BAXKHEHIIMX OPraHWYeCKUX BEIIECTB B OBITY M TPAKTUYECKOU
NEeSTEIbHOCTU YEJIOBEKA;

chOpMUPOBAaHHOCTh YMEHHMH BBISBIISITH XapaKTEepHbIC TPU3HAKU TOHSITHH,
yCTaHABIIMBaTh MX B3aWMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUSA IIPU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYEeCKUX COCIUHEHU;

chOpMUPOBAaHHOCTh YMEHUW HCIIOJNB30BaTh XUMHYECKYH) CHUMBOJIUKY JIJIs
COCTAaBIICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) hopmyn
OpraHMYECKHUX BEILECTB U YPABHEHUN XUMHUYECKUX PEaKIUi, U3rOTaBIMBATh MOJEIH



MOJIEKYJ OpPTaHWYECKUX BEMIECTB I WLTIOCTPAMM WX XUMHUYECKOTO H
MIPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHH YCTAaHABIMBATH MPHUHAUICKHOCTh H3YUCHHBIX
OpPTaHMYECKHX BEIIECTB M0 X COCTaBY M CTPOCHHIO K ONPENEIEHHOMY KIlacCy/TpyTie
coeMHEHUH  (YTJIEBOAOPOABI, KHCIOPOA ¥  a30TCOAEpKaIlHe  COEJAWHEHHUS,
BBICOKOMOJICKYJISIPDHBIE COCTUHEHHS), JaBaTh WM HA3BaHUS IO CUCTEMAaTHYECKON
HomeHkiatype (IUPAC), a Takxke NpUBOIUTH TPUBHAIBHBIC HAa3BaHUS OTICIBHBIX
OpPTaHWYECKHX BEHICCTB (STHIICH, NMPOMIICH, alleTHIICH, THJICHTINKOIb, TIHICPHH,
deHon, Qopmanpaerun, ameTanbIerHl, MypaBbHHAS KHCIOTA, YKCYCHas KHCJIOTa,
OJICMHOBAasi KHCJIOTa, CTEapuWHOBAas KHCJIOTAa, TIIOKO3a, (pPyKTo3a, Kpaxmad,
LEJTI0J103a, TIUIIH);

cOPMHUPOBAHHOCTh YMEHHUSI OIpPENeNATh BHIbl XHMHUYECKOH CBSI3U B
OpPTaHWYECKHUX COCAMHCHUSAX (OMHAPHBIC U KPATHEIC);

cOPMUPOBAHHOCTh YMEHHSI TPHUMEHSTH TIOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemiectB A. M. byrtnepoBa 11 0OBsICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAHEHHS MAaCChI BEIECTB;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTPOCHUE, GUINIECKHEC U
XMMHYECKHE  CBOWCTBA  THIWYHBIX  TPEACTABUTEIICH  pa3MYHBIX  KJIACCOB
OpPTaHWYECKHX BEIIEeCTB (METaH, dTaH, THJICH, MPOIWICH, aleTUIeH, OyTamuen-1,3,
MeTHIO0yTaaneH-1,3, 6eH305, METaHOJ, 3TAaHOJ, ATHICHTINKOb, TIUIEPUH, (EHO,
areTanabAeTHl, MypaBbHHAsI M YKCYCHasl KHUCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUTI0JI03a,
AMHHOYKCYCHAsl KHUCIIOTa), HWUTFOCTPUPOBATh TEHETHUYECKYIO CBSI3b MEXIY HHUMH
YPaBHEHUSIMH  COOTBETCTBYIOIIMX XHUMHUYECKHX pEaKIUHd C HCIOJIb30BaHHEM
CTPYKTYPHBIX (POPMYII;

c(hOpMUPOBAaHHOCTh YMEHUSI XapaKTepU30BaThb HMCTOYHHUKHU YTJIEBOJIOPOJAHOIO
CeIpbsi (He(pTh, MPUPOIHBIN Ta3, Yrojb), CIIOCOOBI X MEPepabOTKU U MPAKTUUECKOE
IPUMEHEHHE MPOTyKTOB NEPepaboTKH;

chOpMUPOBAaHHOCTh YMEHUH MPOBOJUTH BBIUMCICHHUS TI0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA HCXOJHOTO BEIIEeCTBA WM MPOAYKTa
peakiuu Mo M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXOJHBIX BEIIECTB
WIH TPOJTYKTOB PEAKIINH);

chOpMUPOBAaHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HaHUN 00 OCHOBHBIX METOAAX
HAYYHOTO TTO3HAHUS, UCIIOJIb3YEMbIX B XUMUU MPHU U3YUEHUH BEIIECTB U XUMUYECKUX
ABJICHUN (HaOJIO/IeHUE, W3MEpEHUe, HKCIIEPUMEHT, MOJICIUPOBAHUE), UCIIOIB30BATh
CUCTEMHbIC XUMHUYECKUE 3HAHUS IS MPUHATHUS pPEUICHU B KOHKPETHBIX KU3HEHHBIX
CUTYalIUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

chOpMUPOBAaHHOCTh YMEHUU COOJIIO/IATh TMpaBUJIa TMOJIb30BAHHUS XMUMHUYECKON
MOCYJI0i W J1a0OpaTOPHBIM O00OpYyIOBAaHUEM, a TaKXkKe IMpaBuiIa oOOpalleHus ¢
BEII[ECTBAMU B COOTBETCTBHUU C HWHCTPYKIHMSIMH TIO BBIMIOJHEHUIO JIa0OPATOPHBIX
XUMHYECKHUX OTBITOB;

chOpMUPOBAaHHOCTh yYMEHHMHM IUTAHUPOBATH M BBINOJNHATH XUMHYECKUN
AKCIIEPUMEHT (TIPEeBpaIeHUs] OPraHUYECKUX BEUIECTB MPU HArpeBaHHUH, TOJTyYeHUE
STUJIEHA W U3YYEHHE €ro CBOWCTB, KAUECTBEHHbBIC PEAKIIMM OPTaHUYECKHUX BEIIECTB,
neHarypaius O0eJIKOB IPHU HArPEBaHHH, [IBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBHUH C
MpaBUJIAMH TEXHUKH O€30MMaCHOCTH MPHU OOpaIeHUH C BEIIeCTBAMU U JIa0OpaTOPHBIM
000pyI0BaHMEM, MPEACTABIATh PE3YIbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opme
3aMUCH YpaBHEHUH COOTBETCTBYIOIIMX peakuuid u (OpMYyJIHpPOBATH BBIBOJBI Ha
OCHOBE 3THX PE3yJIbTaTOB;

chOpMUPOBAaHHOCTh YMEHUNM KPUTHUECKH aHAIU3UPOBATH XHUMUYECKYIO
uHpOpMAIMIO, TIOIY4aeMyl0 W3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOIi
uHpopmanmu, UHTEpHET U IpyTHX);



c(hopMUPOBaHHOCTh YMEHHI co0I01aTh MpaBuIIa AKOJIOTUYECKH
1[€1€CO00pa3HOT0 MOBEEHUS B OBITY U TPYJOBOM NEATENBHOCTHU B LIENIAX COXPAHEHUS
CBOEr0 3J0pOBbSl M OKpPYXaloLled NPUPOAHOM Cpenbl, OCO3HABATh ONACHOCTH
BO3JICHCTBUS HA KUBbIE OPraHU3MBbI ONPEEIEHHBIX OPraHUYECKUX BEIIECTB, IOHUMAs
cvpicn mnokaszarens [IJIK, moscHATh Ha mpuMepax CcrnocoObl YMEHbIIEHUS U
MpeIOTBPAILEHNs UX BPEIHOTO BO3JCICTBUS HA OPTaHU3M YEIOBEKa;

UIg O0y4aroluXcsi C OrPaHUYEHHBIMH BO3MOXKHOCTSAMHU 3I0POBBSI: YMEHHUE
NPUMEHATh 3HAaHUS OO0 OCHOBHBIX JOCTYINHBIX METOJaX IIO3HAHUS BEIIECTB H
XUMHYECKHX SIBJICHUH;

JUIS CIIENBIX U CIA00BUIAIINX 00YYarOIINXCs: YMEHUE UCII0JIb30BaTh peilbeHO-
TOUEYHYIO cucTeMy oO0o3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux Gopmyd.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUs Kypca «OO0Ias 1 HeopraHuueckass XUMHs
OTpaXkaroT:

chOpMUPOBAaHHOCTh  TPEACTABICHUN: O  XHUMHUYECKOH  COCTaBJISIOIICH
€CTEeCTBEHHO-HAYYHOUN KapTHHBI MUPA, POJIM XMMHUHU B TTIO3HAHWH SBIICHUM TIPUPOJIBI, B
GhopMUPOBaHUM MBIIUICHUS W KYJbTYphl JIMYHOCTH, €€ (QYyHKIHOHAILHOMN
IPaMOTHOCTH, HEOOXOJUMOW HJisi PEUICHUS] TPAKTUYECKHX 3a7a4 U SKOJOTUUYECKHU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 37I0POBBIO M IPUPOJIHON CpEIE;

BJIQJICHUE  CHUCTEMOW  XUMHUYECKUX  3HAHHM, KOTOpasi  BKJIIOYACT:
OCHOBOIIOJIATAlOIINE TOHATHS (XUMHUYECKHH O3JEMEHT, aToM, H30Tom, S-, P-, d-
JJIEKTPOHHBIC OpOWUTATM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(koBanieHTHAs, MOHHAs, METAJIMYEeCKas, BOJOPOJHAs), KPUCTALIMYECKAsl PEIIETKa,
TUMBI ~ XMUMUYECKUX  PEaKIUi,  pacTBOp,  JJIEKTPOJUTHI,  HEIICKTPOJUTHI,
AJIEKTPOJUTUYECKAsT ~ JUCCOLMAIUSA, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKON PpEaKIMy, XHUMHYECKOE pABHOBECHE); TEOPHUU M 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON AUCCOLMalu, nepuoanyeckuii 3axkon . . MenneneeBa, 3aKoH
COXpAHEHHUsSI MACChl BEIIECTB, 3aKOH COXPAHCHUS W NPEBPALICHUS SHEPTUH TMPU
XUMUYECKUX  PEaKIUsIX), 3aKOHOMEPHOCTH, CHMBOJMYECKHUH  S3BIK  XHUMUH,
MHUPOBO33PECHUECKUE 3HAHMS, JIEKallde B OCHOBE IOHMMAaHUA TMPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SBJICHUH, (PAKTOJIOTHYECKHE CBEJIEHHUS O CBOWCTBAX,
cocTaBe, TMOJYYEeHHH U O€30MaCHOM HCTOJb30BAHUM BAKHEHIITUX HEOPTraHUYECKUX
BCIIIECTB B OBITY M MPAKTUICCKOMN JCATEIHLHOCTH YECIOBEKA;

c(hOpMUPOBAaHHOCT, YMEHHMH BBISBIISITH XapaKTepHbIC TPU3HAKA TIOHITHUH,
yCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIUE TOHSATHUS TPU
OTNMCAaHUU HEOPraHWYECKUX BEIIECTB U MX MPEBPAIICHUI;

c(hOpMUPOBAaHHOCTh YMEHHH HCIIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY JUIS
cocTaBiaeHUs  (GopMyn  BEIIECTB W ypaBHEHHH  XHMHUYECKHX  pEaKIui,
cuctematuueckyto HoMeHknatypy (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIbHBIX
HEOPraHMYeCKUX BELIECTB (yrapHbli ra3, yreKUCblii a3, aMMHUaK, raiiéHas u3BecCTb,
Heraii¢Hasi U3BECTh, TUThEBAs CO/IA, MUPUT U APYTHUE);

c(OpMUPOBAHHOCTh YMEHHI OMPEIENSITh BaJCHTHOCTh M CTENEHb OKHUCICHUS
XUMHUYECKHUX 3JIEMEHTOB B COCAMHEHUSX Pa3IUYHOr0 COCTaBa, BUJ XUMHUYECKOU CBSI3U
(koBaneHTHAas, WOHHAs,, METAIJIMYECKas, BOJOPOAHAs) B COCAUHEHUSX, THUI
KPUCTAJUTMYECKON PEIIETKM KOHKPETHOTO BeIleCTBa (aTOMHAsl, MOJIEKYJIsIpHasi,
WOHHAs, METAJJIMYecKas), XapakTep Cpeabl B BOJHBIX PAacTBOpPaX HEOPraHUYECKUX
COCIUHCHUI;



c(hopMUPOBAaHHOCTh YMEHHM yCTaHABIMBATh MPUHAIC)KHOCTh HEOPTraHUYECKUX
BEILECTB TI0 UX COCTaBY K ONPEIACIEHHOMY KIAcCy/Tpynne COeAMHEHHH (TPOCThIE
BEIIIECTBA — META/UIBl U HEMETaJUIbl, OKCHJIbI, OCHOBAHMS, KHUCIIOTHI, am(pOTEpHbIC
TUAPOKCUJIBI, COJIN);

c(hopMUPOBAaHHOCTh YMEHUM PacKphIBaTh CMBICI Meproaundeckoro 3axkona /. U.
MenzeneeBa U JEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOUIYI0, OOBSCHUTEIBHYIO H
MIPOTHOCTHUYECKYIO (PYHKIINUH;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaATh IJIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYECKUX dJIeMeHTOB 1-4 mepuonoB Ilepuoguyeckoit CHCTEMBI XUMHUYECKHUX
anmementoB JI. W. MenneneeBa, HCHONB3ys NOHSATHS «S-, P-, 0-3JIEKTpPOHHBIC
opOHUTaNN», «IHEPreTUUECKHE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XHMHUYECKUX DJIEMEHTOB M HX COCIWHECHHN MO TMEepuoJaM M TpyImam
[Tepuonnueckoi cucteMbl xuMuueckux 3aeMeHToB J1. 1. Menpeneesa;

chOpMUPOBAaHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  (OMHUCHIBATH) oOrue
XUMUYECKHE CBONCTBA HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOJATBEPKAATH
CYIIECTBOBAHUE TEHETUYECKOM CBS3M MEXKJIY HEOPTraHMYECKUMH BEIIECTBAMU C
MIOMOIIBIO0 YPAaBHEHHI COOTBETCTBYIOIIUX XUMHUECKUX PEAKIU;

chOopMUPOBAaHHOCTh YMEHHUS KIAacCU(PHUIIUPOBATh XHUMHYECKHE PEAKIUH 10
pa3IMYHBIM TpU3HAKaM (YHCIy M COCTaBy pEarupyroIIMX BEIIECTB, TEIMIOBOMY
3ddeKTy peakiuu, M3MEHEHUIO CTENEeHEW OKHUCIEHUS JIIEMEHTOB, 00paTUMOCTU
peakluu, y4acTHUIO KaTalnu3aTopa);

chOpMUPOBAaHHOCTh yMEHUW COCTAaBJSATh YypaBHEHUS PEAKIU Ppa3InYHbIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YpaBHEHUS PEAKIMA MOHHOTO OOMEHA, YYUThIBas
YCIIOBUS, IPU KOTOPBIX 3TU PEAKIMU UAYT A0 KOHI;

chOpMHUPOBAaHHOCTh ~ YMEHHUH  MPOBOAMTH  PEAKIMH,  MOJITBEPKIAOLIUE
KayeCTBEHHBIM COCTAaB pa3jMYHbIX HEOPraHUYECKHUX BEIECTB, paclo3HaBaTh
ONBITHBIM IMYyTEM HOHBI, MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHMYECKUX
BEIIECTB;

chOpMUPOBAaHHOCTh ~ YMEHUH  PAacKpbIBaTb  CYIIHOCTh  OKUCJIHUTEIbHO-
BOCCTAaHOBHUTEIILHBIX PEAKIMIl TMOCPEJACTBOM COCTaBIICHUS JJIEKTPOHHOro OasaHca
ATUX PEaKIU;

c(OpMUPOBAaHHOCTh YMEHUN OOBICHATH 3aBHCHUMOCTH CKOPOCTH XMMHUYECKOMH
peakiuu OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO paBHOBECHS B
3aBHUCUMOCTHU OT BHeIIHero Bo3aercTsus (nmpunuun Jle HlaTtense);

chOpMUPOBAaHHOCTh YMEHHMM  XapaKTepU30BaTh XUMHYECKHE IPOLIECCHI,
JIeKale B OCHOBE MPOMBIIIIJIEHHOTO TOJIYYEHUs! CEPHOU KUCIIOThI, aMMHUaKa, a TaKkxKe
chOpMUPOBAaHHOCTh  NPEJCTaBICHUN 00 OOMMX HAay4YHBIX NPUHIMIAX U
HKOJIOTMUYECKHX MPOoOIeMax XUMHUECKOTO MMPOU3BOJICTBA;

chOpMUPOBAaHHOCTh yMEHHM MPOBOJUTH BBIYUCICHHUS C MCIOJIb30BaHUEM
TIOHATHUSL «MaccoBasi JI0JI BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOILIEHUH Ta30B MpHU
XUMHYECKHX pEaKIMsIX, MacChl BeEIIeCTBa WIM 00bEMa Ta30B IO H3BECTHOMY
KOJIMUECTBY BEILECTBA, Macce WM OO0bEMY OJHOTO M3 YUYAaCTBYIOUIUX B pEaKIUU
BEII[ECTB, TEIUIOBOTO 3¢ (deKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHUS MACChI
BEILIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHUH;

c(hOpMHUPOBAaHHOCTh YMEHHI COOJIIO/AaTh TMpaBUIIa TOJIH30BAHUS XUMUYECKOM
MOCYJI0i W J1abOpaTOpPHBIM O0OpYyJOBaHHWEM, a TaKXKe IMpaBuia OOpalieHus C
BEIIIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH TIO BBIIOJHEHHUIO JIa0OPATOPHBIX
XUMHUYECKHUX OMBITOB;

chOpMUPOBAaHHOCTh YMEHHMA IUIAHUPOBATH U BBHIMOJHATH XUMUYECKUUN
JKCIIEPUMEHT (pa3lioKEHUE MEPOKCHIa BOAOPOJa B MNPHUCYTCTBUU KaTaIU3aTOPa,
ompeJieJIeHue Cpebl PaCTBOPOB BEILECTB C MOMOIIbI0 YHUBEPCAIBHOIO MHAUKATOPA,



BJIMSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKluu, peaKuu HOHHOIO
oOMeHa, KauyeCTBEHHbIE peaklMu Ha cyibdar-, kapOoHAT- M XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHMSI, PELIEHUE HKCIEPUMEHTAIBHBIX 3aj1ad Mo Temam «Mertamiby u
«Hemeramib»y) B COOTBETCTBMM C THpaBWJIAMU TEXHUKH O€30HAaCHOCTH IpHU
oOpallleHnd C BelleCTBaMU M JAa0OpPaTOpHBIM 00OpPYJOBaHUEM, MPEACTABIATH
pe3yNbTaThl  XMMHUYECKOTO  JKCIEepUMeHTa B (opMe  3amuCcH  ypaBHEHH
COOTBETCTBYIOUIUX peakuuid U (OpMyIHpPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

chOpMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYIO
uH(pOpPMALIMIO, TIOJyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpeIcTBa MAacCOBOM
KOMMYHHKaIuu, IHTepHeT u 1pyrux);

chopMUPOBaHHOCTh YMEHHI cobmo1aTh MpaBuiIa AKOJIOTUYECKH
11e71eco00pa3HOro MOBEJEHUS B OBITY U TPYJOBOM NEATENHHOCTHU B IIENIAX COXPAHEHUS
CBOEr0 3J0pOBbSl W OKpYXarolled NPUPOAHOM Cpenbl, OCO3HAaBATh ONACHOCTH
BO3JICHCTBUS Ha MHUBbIE OPraHuW3Mbl ONPENENEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazarens [1/IK, noscHaTh Ha mpuMepax crocoObl yMEHbUIEHUS U MPEJOTBPALICHUS
UX BPEIHOT0 BO3JCHCTBUS HA OPraHU3M YEJIOBEKa;

Uig OoOydarolUXCcsi ¢ OrPaHMYEHHBIMM BO3MOXXHOCTSMHU 37I0POBBS: YMEHHE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYNHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHYECKHX SIBIICHUH;

JUIS CIIETNBIX U CIa00BUIAIINX 00YYarOIINXCs: YMEHUE UCIIONIb30BaTh peibeHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gopmyd.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Koun4yecTBo 4acoB DJIeKTPOHHBbIE DO YyHKIHOHAIBHASA

HaumeHoBanue

Ne (uu¢posbIe) rpaMoOTHOCThH
pa3jieJioB U TeEM Konrpoubnsl | IIpakTHyeckue

n/n Bcero o0pa3oBaTe/ibHbIE
NnporpamMmMbl e padoThbI padoThI

pecypcbl

Pa3jen 1. Teoperuyeckne 0CHOBbI OPraHUYeCKOl XUMUM
[Mpeamer https://resh.edu.ru
OpraHUYeCcKOn http://skiv.instrao.ru/b
xumuu. Teopus bubnuoteka [IOK ank-

1.1 CTPOCHHUS 1 0 0 https://m.edsoo.ru/7f | zadaniy/estestvennona
OpPraHuYeCKHUX 41837c uchnaya-gramotnost/
coeIMHEHUH A. OTKpPBITEIN OaHK
M. BytnepoBa saganui OI'D (fipi.ru)

Wroro no pazgeny 4
Pa3nen 2. YriieBogopoasnl
https://resh.edu.ru
http://skiv.instrao.ru/b
[IpenenbHbIe bu6mmoreka [JOK ank-

2.1 yTIEBOJIOPOIBI — 3 0 0 https://m.edsoo.ru/7f | zadaniy/estestvennona

AJIKaHBI 41837c uchnaya-gramotnost/

OTKpPBITEIN OaHK
sagaguii OI'D (fipi.ru)
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https://resh.edu.ru

HenpenenbHbie http://skiv.instrao.ru/b
YIJIEBOAOPOIBL: bubnuoteka [{OK ank-

2.2 AJIKEHBI, 7 0 https://m.edsoo.ru/7f | zadaniy/estestvennona
aJIKaueHEI, 41837c uchnaya-gramotnost/
AJIKUHBI OTKpBITEIN 0aHK

saganuii OI'D (fipi.ru)
https://resh.edu.ru
http://skiv.instrao.ru/b
ApoMaThdeckue bubmmorexa LIOK ank- )
2.3 YIIBOOPOE 3 0 https://m.edsoo.ru/7f | zadaniy/estestvennona
41837c uchnaya-gramotnost/
OTKpBITBIA 0aHK
sajanmii OI'D (fipi.ru)
https://resh.edu.ru
Mpupozisie http://skiv.instrao.ru/b
bubnmoreka ITOK ank-

2.4 HETORHHIH 4 1 https://m.edsoo.ru/7f | zadaniy/estestvennona
YIIEBOZIOPOIIOB H 41837c uchnaya-gramotnost/
UX TiepepadoTKa -

OTKpPBITEIN OaHK
sagaguii OI'D (fipi.ru)
Hroro no pazneny 17

Pa3znen 3. Kuciaopojacoaep:kamye opraHnyeckue coeTuHeHust

3.1

Cnuptel. ®eHon

4

0

bu6mmoreka [JOK

https://resh.edu.ru
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https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11

=%2F04%2F11

Knaccudukanus u

HOMEHKJIaTypa HEOPTaHUYECKUX

bu6anoreka LIOK
https://lesson.academy-
content.myschool.edu.r

coeMHeHUH. ['eHeTHUECKAs u/lesson/5e33bc30-
CBSI3b HCOPTAHUYECKUX 805d-41fe-bf72-
BEII[ECTB, PA3JIMYHBIX KJIACCOB 86043414557 ?backUrl
=%2F04%2F11
Knaccudukarus xumudeckux bubnuoteka I[IOK

peakuuy B HEOPraHM4ECKON U
OpraHN4YeCcKO XUMHUHU. 3aKOH

https://lesson.academy-
content.myschool.edu.r

COXpaHEHHS MacChl BEIIECTB; u/lesson/75637222-
3aKOH COXPaHCHHS U d397-4b1a-810a-
IpeBpalleHus SHEPIUU TIPU cc7bca9e8a0c?backUrl
XUMUYECKHUX PEaKIIMIX =%2F04%2F11
bu6mmoreka [IOK

Ckopoctb peakiuu. OOpaTumblie

https://lesson.academy-
content.myschool.edu.r

peakuu. XuMHU4YECKOoe u/lesson/fOcb5def-

paBHOBECHE 307e-4575-89d0-
86041b603655?backUr
1=%2F04%2F11

[Tpaktraeckas padora Ne 1. bu6mmoreka [IOK

«BnustHue pasInuHbIX
(hakTOpOB HA CKOPOCTH

https://lesson.academy-
content.myschool.edu.r
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https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11

XUMHUYECKON PEAKLIAN»

u/lesson/0e41e568-
0a2b-4605-bbh92-
35d1ab69f9ba?backUrl
=%2F04%2F11

DIIEKTPONIUTHYECKAS
mucconuanus. [loasarue o
BOIopoiHOM Moka3zatene (pH)

bu6mmoreka IIOK
https://lesson.academy-
content.myschool.edu.r

pactBopa. Peakiinu HOHHOTO u/lesson/237cdb54-
obmeHna. ['maponus 2787-4817-8330-
OpPraHMYECKHUX U 6e027b075645?backUr
HEOPraHWYECKUX BEILIECTB 1=%2F04%2F11
bu6mmoreka [IOK

OKHUCIUTEIBHO-
BOCCTAHOBHTEIIbHBIC PEAKIIHH.

https://lesson.academy-
content.myschool.edu.r

[TonsiTue 00 3eKTpOIN3e g/blgizfnﬁ_zaejgs_cg_

pacIuIaBoB U PaCTBOPOB COJICH 4f56bc7e14ed?backUrl
=%2F04%2F11
bubnuoreka [IOK

KonTpomnbHas padora mno
pazneny «Teopernueckue
OCHOBBI XUMHM»

https://lesson.academy-
content.myschool.edu.r
u/lesson/cc14f97hb-
ada3-4ac9-al23-
dadc40973c6f?backUrl
=%2F04%2F11
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Mertannsl, UX HOJI0XKECHUE B
[lepnoanueckont cucreme
XUMHUYECKUX d1eMeHTOB J[. M.

bu6anoreka IIOK
https://lesson.academy-
content.myschool.edu.r

MemnneneeBa 1 0COOCHHOCTH u/lesson/a0d5bd16-
cTpoeHust aToMoB. O01ue 683e-4ale-8073-
¢busnyeckre CBOCTBa 70c604e9c862?backUrl
METaJIJIOB =%2F04%2F11
bu6mmoreka [IOK

CiuiaBbl METAJLIOB.

https://lesson.academy-
content.myschool.edu.r

DICKTPOXUMUIECKHUH P/ u/lesson/a0d5bd16-

HaMPSKEHUH METAJIJIOB 683e-4ale-8073-
70c604e9c862?backUrl
=%2F04%2F11
bu6mmoreka [IOK

XUMHYECKUE CBOMCTBA
BOKHEUIIINX METAJIOB (HATPHH,

https://lesson.academy-
content.myschool.edu.r

. . . u/lesson/e7{f8162-
KaJluu, KanBHI/II/I, Marauu, § Od4d_40f8_b9f7_
AROMHHHH) U X COEAMHCHITH 422¢3e7107507backUrl

~062F04%2F 11
bu6mmoreka [IOK

XHUMUYECKUE CBOWCTBA XpOMa,
MEJIM U UX COCOUHCHUM

https://lesson.academy-
content.myschool.edu.r
u/lesson/e7ff8162-
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0d4d-40f8-b9f7-
422c¢3e710750?backUrl

=%2F04%2F11

XUMHYECKHE CBOMCTBA IIMHKA,
JKeye3a U UX COeIMHEHUN

bu6mnoreka LIOK
https://lesson.academy-
content.myschool.edu.r
u/lesson/e7ff8162-
0d4d-40f8-b9f7-
422¢3e710750?backUrl

=%2F04%2F11

[Tpaktuueckas padora No 2.

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.r

"PerieHne SKCIepUMEHTAIbHbBIX u/lesson/6545ec44-

3a71a4 1o TeMe «MeTtayuib" 34c5-43f6-826b-
a648d7d6fef7?backUrl
=%2F04%2F11
bubnuoreka [IOK

Hemeramnel, UX MoI0KEeHUE B
[lepuoauueckoil cucreme
XAMHUYECKUX 31eMeHTOB /JI. M.
MenzeneeBa 1 0COOCHHOCTH
CTPOCHUS aTOMOB

https://lesson.academy-
content.myschool.edu.r
u/lesson/2390b83e-
2935-4c96-bd3a-
25f26d9c¢1139?backUrl
=%2F04%2F11

dusuueckue cBONUCTBA

bu6aunoreka [IOK
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https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11

HEMETAIJIOB. AJUIOTPONNS
HEMETAJIJIOB (Ha IpUMEpe

https://lesson.academy-
content.myschool.edu.r

KUCJIOpOJia, cepbl, pocdopa u u/lesson/2390b83e-

yriepona) a935-4¢96-bd3a-
25f26d9c1139?backUrl
=%2F04%2F11
bu6mmoreka IIOK

XUMHUYECKUE CBOUCTBA

https://lesson.academy-
content.myschool.edu.r

rajJoreHOB, CEPhI M UX u/lesson/ctb70c37-

COEIMHEHUN 2784-4c66-be05-
b0966dffb673?backUrl
=%2F04%2F11
bu6mmoreka [IOK

XMUMHUYECKHE CBOMCTBA a30Ta,
dhocodpa u uX coeTUHESHUN

https://lesson.academy-
content.myschool.edu.r
u/lesson/cfb70c37-
2784-4c66-be05-
b0966dffb673?backUrl
=%2F04%2F11

XUMHUYECKHAE CBOMCTBA
yriepoaa, KpeMHHUS U UX
CcoeIMHEHNN

bubnuoteka [IOK
https://lesson.academy-
content.myschool.edu.r
u/lesson/cfb70c37-
2784-4c66-be05-
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b0966dffb673?backUrl
=%2F04%2F11

[IpumeHeHne BaxKHENINX
HEMETAJIOB U UX COCTUHECHUH

bu6anorekxa IIOK
https://lesson.academy-
content.myschool.edu.r
u/lesson/cfb70c37-
2784-4¢c66-be05-
b0966dffb673?backUrl
=%2F04%2F11

O000111eH1E U cCUCTEMATHU3AIIUS
3Hagui o teme «HemeTtamin.

bu6auoreka [JOK
https://lesson.academy-
content.myschool.edu.r

Berunciienus mo ypaBHEHUSAM u/lesson/7¢19b0ba-

XMUMHYCCKUX PEAKIIHH 1 7815-4db3-86f4-

TEPMOXUMUYIECCKHE PACUETHI dOac5b740b3b?backUrl
=%2F04%2F11
bu6mmoreka [IOK

[IpakTuyeckas padora Ne 3.

https://lesson.academy-
content.myschool.edu.r

«PerieHne skciepuMeHTaIbHBIX u/lesson/7¢19b0ba-

3amay 1o teme "Hemeramisr'"» 7815-4db3-86f4-
dOac5b740b3b?backUrl
=%2F04%2F11

KonTponsnas pabota no remam bubnuoreka [JOK

«Metaiuiey 1 «HemeTasuieny

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=%2F04%2F11

content.myschool.edu.r
u/lesson/34e920c¢7-
f570-45b1-8c7e-
b7989845da49?backUr
1=%2F04%2F11

Heoprannueckue n
OpraHUYECKHE KUCIIOTHI.

bu6mmoreka IIOK
https://lesson.academy-
content.myschool.edu.r

Heopranuueckue u u/lesson/35c2be59-

OpraHUYecKHe OCHOBAHUSI f1c6-46¢6-910c-
46a0576d6924?backUr
1=%2F04%2F11
bu6mmoreka [IOK

AmpoTepHbIe HeOpraHU4YeCKHe
¥ OPraHUYEeCKHUEe COCTUHEHUS.

https://lesson.academy-
content.myschool.edu.r

I'eneTnueckas CBS3b u/lesson/46b429e4-

HEOPraHUYECKUX U 931c-43fh-a2ba-

OpPraHMYECKHX BEIIECTB be9eObbeddef?backUrl
=%2F04%2F11
bubnuoreka [IOK

Poap xumuu B obecnieueHUN
AKOJIOTHYECKOH,
SHEPreTUYECKOM U MUIIEBOMN
0€30IMacCHOCTH, PA3BUTHH
MEIUITTHBI

https://lesson.academy-
content.myschool.edu.r
u/lesson/f5999557-
18c8-4853-83a0-
588hf830407a?backUrl
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[IpencraBnenus 06 oOUx
HAyYHBIX TTPUHIIUITAX

bu6anorekxa IIOK
https://lesson.academy-
content.myschool.edu.r

HPOMBIIIJIEHHOTO MOTyYeHHs u/lesson/f5999557-

BAKHEHIIINX BEIECTB 18¢8-4853-83a0-
588bf830407a?backUrl
=%2F04%2F11
bubnnoreka IIOK

YenoBek B MUPC BCIICCTB U
MaTcpurajioB

https://lesson.academy-
content.myschool.edu.r
u/lesson/acd826cf-
ba2d-49db-b216-
ef7c26a84728?backUrl
=%2F04%2F11

XumMus u 3A0POBLC UCIIOBCKA.

KonrtponpHas pabora 3a Kypc
oO1ell 1 HeOPraHMYECKOM
XUMHUH.

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.r

u/lesson/b8e4d657-

2cCc7-4860-8583-

9f76edc8a59f?backUrl

=%2F04%2F11
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YYEBHO-METOJINYECKOE OBECNEYEHUE OBPA3OBATEJLHOIO
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYUEHUKA
» Xumus, 10 xnacc/ I'abpuensa O.C., Octpoymos U.I'., Cnagkos C.A.,
AxtmonepHoe o6mectBo «M3gatenscTBo «lIpocBemenne»

» Xumus, 11 xnacc/ I'abpuensu O.C., Octpoymos WU.I'., Cnankos C.A.,

AxmmonepHoe o6miecTBo «M3natensctBo «IIpocBemenuey

METOAUYECKUE MATEPUAJIBI 1JIsd YUUTEJIA

1.0.C I'abpuensn. [LI1. bepé3kun, A.A. YiakoBa. KoHTposibHbBIE U TPOBEPOUHBIE
pabotel. Xumus. K yuebnuky O. C. I'abpuensna «Xumus. 10-11». «/Ipoda», Mocksa,
2010rogn.

2.0. C. I'abpuensn, U.I'. OctpoymoB. HacTonpHast KHUTA YUUTEINsT XUMHH.

«Ipodar», Mocksa, 2004 roz.

3.0.C. TI'abpuensn. [Iporpamma kypca xumuu ais 8 — 11 kitaccoB o0uieo0Opa3zoBaTeIbHBIX
yupexaernii. OCHOBHas 11KO0JIa, cpeHsist ( mosiHast) 1mKosia.. ba3oBblil ypoBeHb,
npodmibHBIA ypoBeHb. «Ipoda», Mocksa, 2011 rog.

4.0.C. I'abpuensu. Xumus 10-11 kmacc. ba3zoBerit yposens. «Jpoda», 2011 ro.

5. Xumus. 10 xi1. KonTpoasHbie 1 ipoBepodHbIe paboThl K yueoHuky O. C.
["abpuensina «Xumus. 10-11 kmacc. ba3osiit ypoenby / O. C. I'abpuensn, I1. H.

bepeskun, A. A. Ymakosa u 1p. — M.: [Ipoda

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI

Nuteprer-pecypcesl

e chem.msu.su

e hemi.nsu.ru

e college.ru

e school-sector.relarn.ru
e alhimikov.net

e alhimik.ru
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