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MHNOACHUTEJBbHASA 3AIINCKA

[IporpamMa Mo XMMHHM Ha ypOBHE CpelHEro oomero oOpa3oBaHusi pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS (elepaidbHON 00pa30BaTeNbHON MPOrpaMMbl CPEIHETrO
obmero o6OpazoBanuss (DPOIl COO), mnpencraBieHHbBIX B dDenepadbHOM TOCYAAPCTBEHHOM
oOpazoBatensHoM ctangapre COO, c¢ yuérom Kouuenmuu mnpenoaaBanus y4eOHOro IMpeaMera
«Xumus» B 00pa3oBaTeibHBIX opranuzanusax Poccuiickoit @enepaiuy, peann3yomuXx OCHOBHBIC
oOpa3oBaTeNibHble MPOTrPaMMbI, M OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHS BOCIHUTAHUS B
Poccuiickoit @enepanun Ha nepuon a0 2025 ropa» (Pacnopsxenue IIpaBurenscrea PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJIX0JI0B K pa3pabOoTKe MPOrpaMMBbl MO XUMHHU, K ONPEICIICHUIO O0IIeH CTpaTeruu
00y4YeHHsI, BOCHUTAHUS M PA3BUTHS O0YYAOLINXCS CPEIICTBAMH YUEOHOTO MpeaMeTa «XUMUs IS
10-11 xkmaccoB Ha 0a30BOM YpPOBHE COCTaBWUJIM KoOHLeNTyaidpHble mojoxeHus ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IEJIeH, COAep KaHUs, Pe3ylbTaToB OOydeHHs M TpeOOBaHUN K YpPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XUMHYECKOE oOpa3oBaHue, MoJry4aeMoe BBIITYCKHHUKaMH
0011e00pa3oBaTeIbHOM OpPraHU3alNY, SIBISIETCSA HEOTHEMIIEMOM 4acThio uX oOpazoBaHHOCTH. OHO
CIIY’)KUT 3aBEPIIAIOIIMM JTAllOM peal3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX I[IEHHOCTEH, MPUCYIIMX IIEJIOCTHOM CHCTEME XMUMUYECKOro 00pa3oBaHus. JTH LIEHHOCTH
KacaloTCsi TO3HAaHUSA 3aKOHOB TMPHUPOJbL, (OpMHUpPOBaAHHS MHUPOBO33PEHUS U OOIIEH KyJIbTypbl
YeN0BeKa, a TAKXKe IKOJIOTMUECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U IPUPOJIHOM
cpene. Peammsyercss xumuyeckoe o0Opa3oBaHUE OOYYaIOIIUXCS HA YPOBHE CPEAHEro O0OIero
o0pa3oBaHHs CpelCTBaMU Y4YeOHOTo mnpeamera «XHUMHS», COAEpPKaHHE M IMOCTPOEHHE KOTOpOro
OTpeieNIeHbl B IPOrpaMMe 10 XUMUU € YYETOM CrIeU(pHUKN HAyKH XUMUH, €€ 3HaYeHUs B MO3HAHUU
OpUPOBl U B MaTepHabHON JKU3HU OOLIECTBa, a Takke ¢ y4E€TOM OOIIUX IieNieil U MPUHLMUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHCTEMbI CpeJHEero oO0miero o0pa3oBaHUsS B
Poccuiickoit @enepanuu.

XuMHS Kak 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAyK HIPaeT 0COOYI0 pOJb B COBPEMEHHOM
UBWIN3AIIN, B CO3JJaHWM HOBOW 0a3bl MaTepualbHOW KynbTyphl. OHa BHOCHT CBOM BKJIAJ B
(bopMHUpOBaHNE PALMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHUE 1I€TIOCTHOTO MpEeACTaBIEeHUs 00
OKpY’KalollleM MHUpe Kak O €JUHCTBE NPUPOAbI M YelloBeKa, KOTOpoe (pOopMHUpYyeTCsl B XMMHMU Ha
OCHOBE MOHMUMAaHUs BEIIECTBEHHOI'O COCTAaBa OKPY)KAIOILIEr0 MUPA, OCO3HAHMSI B3aUMOCBS3H MEXKIY
CTPOCHHEM BEIIECTB, MX CBOHCTBAMU M BOZMOKHBIMHU O0JIACTSIMHA IPUMEHEHUSI.

TecHO B3aMMOICHCTBYS C IPYTUMHU €CTECTBEHHBIMH HAyKaMH, XUMHsI CTaJla HEOThEMIIEMO
YaCThI0 MUPOBOM KYJIbTYpPbI, HEOOXOAUMBIM YCIOBHUEM YCIEITHOTOTPYAA U )KU3HU KaXI0TO YJIeHa
obmectBa. CoBpeMeHHasi XUMUS KaK HayKa cO3MJaTebHas, Kak HayKa BBICOKUX TEXHOJIOTUI
HaIpaBJieHa Ha pelleHre TI00aJIbHBIX MPOOJIeM YCTOMUHNBOIO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 310POBbSL.

B cootBercTBUMM ¢ OOmUMM TENSIMH W TPUHIIUIIAMU CpPEIHEro oOmIero oOpa3oBaHUS
conepxkanue npenmera «Xumus» (10-11 xmaccel, 6a30BbI ypOBEHb HU3Y4YEHHS]) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOJArOTOBKY OOYyYaromMXcs, HEOOXOAUMYID WM IJis
BBIPAOOTKM MHUPOBO33PEHUYECKUX OpPUEHTHPOB, YCIEUIHOIO BKJIIOYEHHS B JKU3Hb COIMyMa,
pOI0JDKeHNU 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocraBisomiuMu  npeaMeTra  «XHUMHUS»  SBISIOTCS  0a30Bble  KypChl —

«Oprannueckas XuMus» 1 «O01Ias 1 HEOpraHMUECKask XMMHU», OCHOBHBIM KOMIIOHEHTOM
COJIEpXKaHUsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHWUW 1O HEOPTaHHMYECKOM
XUMUH (C BKJIFOUCHUEM 3HAHUU U3 00IIel XUMHH) U opraHudeckoi xumun. PopMUpoBaHHUE TaHHOM
CHCTEMBbl 3HAaHMM TpU M3YUYCHUHU TpeaMeTa 00eCreurmBacT BO3MOXKHOCTh PACCMOTPEHHS BCETO



MHOTr000pa3usi BELIECTB HA OCHOBE OOIMX MOHATHUI, 3aKOHOB U TEOPUN XUMUHU.

Crtpykrypa conepkanus KypcoB — «Opranndeckas XuMus» U «OO0IIast 1 HeopraHu4Ieckast
XUMHA» CPOPMHPOBAHA B MPOrpaMMe MO XMMHH HAa OCHOBE CHUCTEMHOTO MOAXO0Ja K HM3yYCHHUIO
y4yeOHOro MaTepuajga M OOYCJIOBIE€HAa HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHMHA Ha
ONpeNieNEHHBIX TEOPEeTHMYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHUHM BElLIeCTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUUECKON TEOPUM CTPOECHUSI OPraHUYECKUX COEIMHEHNUH, a TAKXKe
Ha YPOBHE CTEPEOXMMHUYECKHX U JIEKTPOHHBIX MPEACTABICHUH 0 CTpoeHUH BemecTB. CBenenus 00
U3y4yaeMbIX B Kypce BEIeCTBaxX JalTCs B pa3BUTUM — OT YIJIEBOJOPOJOB JIO CIOXKHBIX
OMOJIOTMYECKM aKTUBHBIX COEJUMHEHUH. B Kypce opraHuyeckoil XHUMHM IOJy4arOT pPa3BUTHE
c(opMHpPOBAHHBIE HA YPOBHE OCHOBHOI'O O0IIEr0 00pa30BaHus MEepBOHAYAIBHbIC PEACTABICHUS O
XUMHUYECKON CBSI3M, KIACCU(PUKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT
UX CTPOEHUS, 0 XUMHUYECKOM pEeaKIMH.

ITon HOBBIM yIjoOM 3peHus B npeamere «XuMHA» 0a30BOr0 ypOBHs paccMaTpUBaeTCs
U3YYEHHBII Ha YpOBHE OCHOBHOIO 00miero oOpa3oBaHMs TEOPETHUUECKMH MaTepuan |
(aKTOJIOTMYECKUE CBEJEHUS O BELIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HeopraHUyeckas XUMHs» OOydaroLUIMMCS HPEAOCTABIIAETCS BO3MOXKHOCTh OCO3HATh
3HAYEHUE NEePUOJUYECKOr0 3aKOHa C OOIIETEOPETUYECKMX W METOJOJOIMYECKHX MO3MILIUH,
IyO)Ke€ IOHATh HCTOPUYECKOE H3MEHEHHE (YHKIMH 3TOro 3akoHa — OT o0oOmiaromen 10
OOBSACHSIOLIEH U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUHM O Ba)KHEHIIMX BELIECTBAX, UX COCTAaBE, CTPOEHUM, CBOMCTBAX U
OPUMEHEHHH, a TAK)KE O XUMUYECKUX PEaKIMsIX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKAHUS
nomonHsercs B Kypcax 10 wm 11  kjaccoB  »neMEHTaMU  COJEpXKAHUSA, HMMEIOLIUMHU
KYJIbTYPOJIOTMUECKMA W TPUKIATHOW XapakTrep. OTH 3HAHHUA CHOCOOCTBYIOT MOHHMMAHHUIO
B3aMMOCBS3M XUMUHU CAPYTHMHU HayKaMH, pacKpbIBatOT €€ poJib B TO3HABATEIbHON U MPAKTUYECKOU
JeSITEIbHOCTH Y€JI0BEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBaKEHHUS K IIPOLIECCY TBOPUECTBA B 00JIaCTH
TEOPUM U TPAKTUYECKUX MPUIOKEHUH XHWMHUHM, MOMOTAIOT BBIMYCKHUKY OPHUEHTUPOBATHCS B
OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX IHpo0ieMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH
OCMBICJIUBAaTh ~ HMH(OpPMaLMIO M TPUMEHATh €€ i1 MONOJHEHWs 3HAaHUM, pelIeHUs
MHTEJJIEKTYaJIbHBIX W OKCIIEPUMEHTAJIbHBIX HCCIEAOBATEIbCKUX 3adad. B 1enoM conepkaHue
y4eOHOro npenMera «XHUMHsS» JAHHOTO YPOBHS M3Y4YEHHUs OPHEHTHUPOBAaHO Ha (opMupoBaHHE y
00yYaroImuxcsi MHUPOBO33PEHUYECKON OCHOBBI ISl MOHMMaHMs (UIOCO(MCKUX HAEH, TAaKUX Kak:
MaTepuaibHOE E€IMHCTBO HEOPTaHMYECKOr0 M OpPraHMYeCKOro MHUpa, OOYCIIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTAaBOM U CTPOEHUEM, TO3HABAEMOCTh MPUPOIHBIX SBJICHUHN MyTEM SKCIIEpUMEHTa U
pelIeHHs TPOTUBOPEUNIt MEKIY HOBBIMH (paKTaMU U TEOPETUYECKUMHU MPEANOCHIIIKAMH, OCO3ZHAHUE
POJIM XUMHUH B PELICHUH SKOJIOTUYECKUX MPOOIIeM, a TakkKe MpodiieM cOepeskeHHs IHEPreTHUECKUX
PECYPCOB, CBIPBS, CO3/IaHUSI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B nmaHe pemeHus 3amad BOCHUTAHMS, DPAa3BUTHUS U COLMAIM3AIMM  OOYyYarOIIUXCS
HPUHATBIE TPOrPAMMOIl IO XUMHHM TTOAXO/IbI K ONPEAEIICHUIO COJICPKAHUS U TIOCTPOCHUS MpeaMeTa
npeaycMaTpuBaoT (OPMHPOBAHUE YHHUBEPCAJIbHBIX Y4EOHBIX JeHCTBMH, uMeromux 0a3zoBoe
3HAUYCHHE IS PA3JIMYHBIX BUOB JACSITEIBHOCTU: PEIICHUs MPoOIIeM, MMOUCKA, aHalTn3a U 00pabOTKH
uH(popMaluy, HEOOXOTUMBIX [UIsl MPUOOPETEHHUsS OIbITa MPAKTUYECKOW M HCCIeI0BaTeNIbCKON
NesITeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TO3HAHUU XUMUHU.

B mpakTuke npenoaaBaHus XMMUAU KaKk Ha YPOBHE OCHOBHOT'O 00I1ero o0pa3oBaHus, Tak U
Ha ypOBHE cpelHero oOmiero oOpa3oBaHMs, NMPHU ONPENEICHUN COAEPKATeIbHOW XapaKTePUCTUKU
Hesel u3ydeHus peJMeTa HalpaBIeHueM IepBOCTEIIEHHOM 3HAUMMOCTH TPaJULIMOHHO MTPU3HAETCS
(GopMHpOBaHHE OCHOB XMMHYECKOH HAayKHM Kak o0O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
IIPAKTUYECKON JIE€ATENbHOCTH YEJIOBEKA M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KynbTypbl. C
METOJMYECKONW TOYKH 3PEHMS TaKOW MOJXOJ K ONPEACIICHUIO LIEJEH U3yuyeHUus IpeaAMeETa sBIIsETCS
BIIOJIHE OIIPAaBJaHHBIM.



CornacHo TaHHOM TOYKE 3pEeHMsI TJIABHBIMHM LEISIMH H3yYeHHUs MpeaMeTa

«Xumus» Ha 6a3o0BoM ypoBHe (10 —11 ki1.) aBasitoTCs:

e GOpMUPOBAHME CHUCTEMBl XHMHYECKUX 3HAHWH KaK BaKHEHIICH COCTaBISIONICH
€CTECTBEHHO-HAYyYHOW KapTUHBl MHpa, B OCHOBE KOTOPOM JIeKAT KIIOUYEBBIE IIOHSTHUS,
dyHaaMeHTanbHbIE 3aKOHBI M TEOPUHM XUMHH, OCBOCHHE SI3bIKA HAyKH, YCBOCHHE U TOHHUMAaHUE
CYILITHOCTU JOCTYMHBIX0000IIEHIIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOPHUEH HX
pa3BUTHUSA U CTAHOBJICHUS;

e (popMupOBaHUE M pa3BUTHE MPEICTABICHUI O HAyYHBIX METOJaX MMO3HAHUS BELIECTB U
XUMHUYECKHX pEaKIHuid, HEOOXOAMMBIX Uil TMPHOOPETEHHsT YMEHUH OpPUEHTHPOBATHCS B MHUpE
BELIECTB U XUMHUYECKUX SBJICHUN, UMEIOIIMX MECTO B IPUPOJIE, B IMPAKTUUECKON U ITOBCEAHEBHON
KU3HU;

e pa3BUTHE YMEHHH M CIOCOOOB [EATEIbHOCTH, CBSI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHMEM XHWMHUYECKOTO0 AKCIIEPUMEHTA, COOJIIOJICHUEM IpaBUil O€30MacHOro OOpalieHusi C
BELIECTBAMH.

Hapsiny ¢ atuM, conepskarenbHasi XapakTepUCTUKa LeIei U 3a/1ad U3y4dyeHus MpeaMera B
IporpaMMe 1o XMMHUHU YTOYHEHa U CKOPPEKTHpPOBaHA B COOTBETCTBHMC HOBBIMM IPUOPUTETAMU B
cucTeme cpenHero ooOmiero oopazoBanus. CerogHs B MPENOJaBaHUU XMMHH B OOJbIICH CTEHEHH
oTIaéTcsl MPEANOYTEeHUE MPAKTUYECKOM KOMIIOHEHTE CO/Iep KaHus 00yUeHHsI, OPUEHTUPOBAHHOM Ha
MOATOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHONW OpraHu3alliy, BJIAJICIOMIEro He HA0OpOM 3HaAHUH,
a (pyHKIMOHANBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSMH AaKTHBHOTO IMOJyYCHHS
3HAHUU U MPUMEHEHUS X B PEalbHOM KU3HU ISl PEIICHUS MPAKTUYECKHUX 3a]1a4.

B cBs3u c oTUM npu U3ydeHHHM TMpeaMeTra «XHUMHS» JOMUHUPYIOLEe 3HAUYCHUE
NpUOOpETaIOT TaKue 1eNIN U 3aj]auu, KaK:

ajanrtanus OOydYaloIIMXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
GbopMUpOBaHHE HHTEUIEKTyaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K CamMo00pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIUX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

¢dbopMupoBaHHEe Yy OOy4aroUIMXcs KIIIOYEBBIX HABBIKOB (KJIOYEBBIX KOMIIETEHIUH),
UMEIOUINX YHUBEpCAJIIbHOE 3HAU€HUE JUIsl Pa3iMuHbIX BUJIOB JAESITEIBbHOCTU: PEUICHHs MpoOseM,
MOWCKa, aHaim3a u 00paboTKM WHPOpMALUKM, HEOOXOAUMBIX I NPHOOPETEHHUS OIbITa
JeATEbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHMM XUMHUH, a TaKXKe IS OLEHKHU C
MO3HUILUN HKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIMSHUSA BELIECTB U XUMHUECKUX MPOLIECCOB Ha
OpraHHU3M 4YeJIOBeKa U MPUPOIHYIO CPENy;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00y4JaromUXCs: CHOCOOHOCTH CaMOCTOATEIBHO TMPHOOPETaTh HOBBIE 3HAHUS 1O XUMHUHU B
COOTBETCTBUHN C XU3HCHHBIMU HOTpe6HOCT$[MI/I, HCIIOJIB30BaTb COBPCMCHHBIC I/IHCbOpMaI_[I/IOHHI)Ie
TEXHOJIOTHH JUIsl TTOMCKA U aHalIu3a y4eOHOW M HayYHO-HOIYJSIpHOM HMH(OpMAalUU XUMHYECKOTO
COJIepKaAHUS;

(dhopMHUpOBaHHE U Pa3BUTHE Yy OOYJAFOIINXCSI ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIIJICHUS,
HaOJIF01aTeIEHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOPhIe OCOOCHHO HEOOXOANMBI, B YaCTHOCTH,
IIpU IMIAaHUPOBAHUHA U MIPOBECACHUN XUMHUYCCKOTO OKCIICPUMECHTA,

BOCIIUTaHHE Yy OOyYarommuxcsi YOeXAEHHOCTH B TyMaHHCTUYECKOW HAMpaBICHHOCTH
XUMHH, €€ BOXHON POJIM B PEIICHUH TTI00AIBHBIX MPOOJIEM PallMOHATIBLHOTO MPUPOIOIOIBE30BAHMS,
TIOTIOJTHEHHST DHEPIeTUYECKUX PECYPCOB W COXPAaHEHHS NPUPOIHOTO PaBHOBECHS, OCO3HAHUS
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K MPHUPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETECHUS
OINbITa HMCIOJIB30BaHUS MOJTYYCHHBIX 3HAHUU AJId TIPUHATUA T'PpaMOTHBIX peIHeHI/Iﬁ B CHUTyaludx,
CBsA3aHHBIX C XUMHWYCCKUMMU SABJICHUAMU.

B ydeGHOM mane cpemnero oOmiero o0pa3oBaHus MpeaAMET «XHUMHUs» 0a30BOr0 ypOBHS
BXOJIMT B COCTaB MPeIMETHOH 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.



OO1iee yuCiIo YacoB, OTBEAEHHBIX Ul U3YUYEHUS XMMUU, HA 0a30BOM ypOBHE CPEIHETO
obmero oopazoBanus, coctaiseT 68 yaco: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce —
34 yaca (1 gac B HezeO).

COJEPXAHUE ObYUYEHNM A
10 KITACC

OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYE€CKO XMMUH

[IpenMer opraHMyeckoll XMMHUU: €€ BO3HUKHOBEHHME, PA3BUTHE W 3HAUYCHUE B IOJIYYEHUH
HOBBIX BEIIECTB U MaTepHayioB. Teopusi cTpoeHusl OpraHndeckux coeaunenut A. M. bytieposa, eé
OCHOBHBIE TOJOXKeHUsI. CTPYKTypHBIE (hOPMYIIBI OPraHUYECKUX BEIIESCTB. [ OMOJIOTHS, W30MEpHSL.
XuMHUYecKasi CBSI3b B OPraHMUECKUX COSAMHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3H.

[IpeacraBnenune o kiaccuukanuu OpraHMYeckux BemiecTB. HoMeHkimatypa opraHmuecKkux
COCIMHEHUH (CHCTEMAaTUYeCcKasl) U TPUBHAJIbHBIC HA3BaHHS BAXKHEUIIMX MPEJCTaBUTEICH KJIaCCOB
OpPraHUYECKUX BEUIECTB.

OKCIIEpPUMEHTAIbHbIE METOAbl M3YYEHHS BEIIECTB M HX IPEBPALICHUN: O3HAKOMJICHUE C
o0Opa3liaMu OpraHMYecKHX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJEIHMPOBAHHUE MOJIEKYI
OpraHWYECKUX BEIECTB, HAOIIOJCHUE U OMHCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAILIECHUIO
OpraHWYECKUX BEIECTB MPU HAIPEBaHUH (IUIaBJIEHHUE, OOYTIIMBAaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB U CTPOEHUE, TOMOJIOTMYECKHH psaa. MeraH M 3TaH — MOpocTeHlIne
MIPEICTABUTENH AJIKAaHOB: (DU3UYECKHUE U XUMUYECKHE CBOMCTBA (PEaKIMU 3aMEIIeHUs] U TOPEHUs),
HAXO0XJIEHHE B MPUPO/IE, TTOJIYYCHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psAld. DTWIEH W MPONWIEH — MPOCTEHIINe
MPEJCTAaBUTENIN AJIKEHOB: (pU3MYecKre U XHUMHUYECKHE CBOMCTBa (peakiuu TUIPUPOBAHUSA,
raJIOTeHUPOBAHUS, THIPATAIIMN, OKUCIICHUS U TTOJIUMEPHU3AITUH ), TIOTyY€HUE U IPUMEHEHHUE.

Ankanuensl: Oyraauen-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEUINE XWMUUYECKHE
cBOiicTBa (peakius noauMmepusanun). [lomydeHre CHHTETHUECKOTO KayayKa U Pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTUYECKUN psill. ALIETUIICH
— MPOCTEUIINI TPEICTABUTENIb AIKHHOB: COCTaB, CTPOCHHE, (PU3MUECKHE U XUMUUYECKHUE CBOMCTBA
(peakiuu TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATAIIMN, TOPEHHUS ), TIOJTYYeHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTtpoeHue, (U3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS W HHUTPOBaHWs), TOJydYeHWE W TpuMeHeHue. Tonyon. cocmas, cmpoeHue,
Quszuueckue u XumuyecKkue ce0Ucmea (peakyuu 2ai02eHUpOBAHUsl U HUMPOBAHUS), NOLYyUeHUue U
npumenenue.  TOKCMYHOCTH  apeHOB. ['eHeTHMyeckas CBs3b  MEXAY  YII€BOJOpPOAAMH,
MIPUHAJISKANTUMHI K pa3IMYHBIM KJIaccaMm.

[IpupoaHble MCTOYHHWKHK YTIIEBOMOPOJOB. [IpuponHbIii Ta3 W MONyTHBIE HE(TSIHBIC Ta3bl.
Hedtp u e€ npoucxoxaenue. Crnocodsl nepepaboTku HeTH: MEpPEeroHKa, KPEeKUHT (TEpMUYECKUH,
KaTaJIMTUYECKui ), muposn3. [IpoaykTeinepepaboTkn HeDTH, UX TPUMEHEHHE B TTPOMBIIIUICHHOCTH
u B ObITy. KaMeHHBII yTroJib U IPOJYKTHI €T0 MepepadoTKH.

DKCIepUMEHTaIbHbIE METO/bl M3YYCHMsI BEIIECTB W HMX TMPEBpAIIEHUN: O3HAKOMJICHHE C
oOpa3lamu mjaacTMace, KaydyKoB U Pe3UHbI, KOJUIEKLINUN
«Hedtb» u «Yromp», MOJSIUPOBAHHE MOJEKYI YIICBOJOPOJOB W TallOT€HONPOU3BOIHBIX,
MPOBEJICHNE MPAKTHUECKON pabOThI: MOTYYCHHUE dTHICHAU U3YUYCHUE €r0 CBOMCTB.

PacuérHrle 3agaun.

Bbruncnenus no ypaBHEHHIO XMMHUECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BEIIECTBA WM MPOJYKTA PEAKIIUU IO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OAHOTO U3 UCXOIHBIX
BEIIECTB UJIU MPOIYKTOB PEaKLUH).




Kucaopoacoaep:xamme opranndeckue coeAHHeHUs

[IpenenpHble OJHOATOMHBIE CHHMPTHL. MeTaHOA M 3TaHON: CTpOeHHEe, (GU3NYECKUEe U
XUMHYECKHE CBOMCTBAa (peakUMM C AKTUBHBIMU METalIaMH, TaJIOT€HOBOJOPOAAMH, TOPEHHUE),
IIpUMeHeHHEe. BogopoiHbIe CBA3HM MEXy MOJIEKYJIaMH CIIMPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa Ha
OpraHMu3M 4YeJI0BEKa.

MHOroaToMHbBI€  CHUPTBHL. DTWIEHTJUKOIb M T[JIHMLEPUH: CTPOCHHE, (HU3NYECKUE U
XUMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO LIEJIOYHBIMU METAJUIAMU, KAaUECTBEHHAsl pEaklis Ha
MHOIOaTOMHBIE cnupThl). JleficTBMe Ha opraHu3Mm denoBeka. IIpuMeHeHue raMuepUHA WU
STUJICHIJIMKOJIS.

@eHoII: CTPOEHHE MOJEKYJbl, (HU3MUECKHe M XHUMHUYECKHE CBOWCTBA.

TokcnynocTts penona. [Ipumenenue dpeHomna.

Anpnerunsl M KemoHwvl. DopManmbAeTHI, aleTaNnbIeTUI: CTpOeHHe, (U3NYECKHe |
XMMHUYECKHE CBOICTBa (pEeakLUuu OKHCICHMS W BOCCTAHOBJICHMS, KAuyeCTBEHHbIE pEaKLUH),
[OJIy4YEHUE U IPUMEHEHHE.

OMHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbWHasT W YKCYCHasi KHCIIOTBI:
CTpoeHHEe, QU3MUECKUE W XMMHYSCKHE CBOWMCTBA (CBOMCTBA, OOIIME IS KiIacca KHUCIIOT, PEaKITHs
Tepu(UKaNMK), TMONydeHHne U mnpuMeHeHue. CreapuHOBass M OJEHMHOBAs KHUCIOTHI Kak
IpPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KHCIOT. Mblia KakK COJIM BbICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACHCTBHE.

CrnoxHble 3(QUpbl KaK IMPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['Maponu3 cioxHbIX 3(upoB.
Kupsl. 'maponus xupos. [IpuMeHeHne )kupoB. buosorndyeckaspoiib KUpoB.

VYraeBojpl: cocTaB, KilacCU(UKaLus yriieBo10B (MOHO-, M- U Mosncaxapuisl). [toko3a —
POCTEUIINIA MOHOCAaXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbI, (PU3MUYECKHE U XUMUYECKHE
cBoiicTBa (B3aumojeiictBue ¢ rugpokcugom Meau(ll), okucnenne ammuadHbIM pacTBOPOM OKCHJA
cepebpa(l), BoccranoBneHue, OpOKEHUE TIFOKO3bI), HAX0XKICHUE B MPUPOJIC, TPUMEHEHHUE,
6uonornyeckas poib. PorocunTe3. Ppykro3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemmnonosa kak npupoiHble noiaumepbl. CTpoeHHME Kpaxmaja U IEeJITH0JI03bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmana (THIpoJIu3, KayeCTBEHHAs peakiisi ¢ HOJIOM).

OKCIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUs BEIIECTB W HX NPEBPALICHMI: IPOBEACHHUE,
HaOJII0/IEHUE U ONMCAaHUE IEMOHCTPAIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUYECTBEHHbIE PEaKLIUU
OJIHOATOMHBIX CHUPTOB (OKHciIeHue »HTaHona okcuaom wmeau(ll)), MHOroaroMHBIX CHUPTOB
(B3aumMopelicTBie rauiepuHa ¢ rujgpokcuaom meau(ll)), ampaerunoB (OKHCICHHE aMMHUAYHBIM
pactBopom okcuga cepedbpa(l) u ruapoxkcugom menu(Il), B3ammopelcTBHEe Kpaxmaya ¢ HOAOM),
IPOBE/ICHUE MTPAKTHUUYECKON pabOThI: CBOMCTBA PacTBOPA YKCYCHOM KHCIIOTHI.

PacuérHsble 3anauun.

Bbruncnenus mo ypaBHEHHIO XMMHYECKON peakluu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BElIeCTBa WM MPOJYKTa PEeaKIUU 110 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJJTHOTO U3 UCXOIHBIX
BELIECTB MUJIU NPOJYKTOB PEAKLIUN).

A30TcozeprKalie OpraHMuecKue COeqMHEHMSL.

AMUHOKHUCIOTHI Kak aMQOTepHble OpraHuYeckue coeuHeHus. Du3nveckue U XUMHUYECKHe
CBOMCTBA AaMHUHOKHUCIOT (Ha IpUMepe TINuIUHA). buosornyeckoe 3HAYEHHME AMUHOKHUCIIOT.
ITenTuaer.

benkn kak npupogHBIE BBICOKOMOJIEKYJISIDHBIE coeavHEHMs. IlepBuduHas, BTOpHUYHas H
TPETUYHAasl CTPYKTypa O€lKoB. XHUMHUECKHE CBOWCTBAa OCJIKOB: THAPOIN3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIIui Ha OCJIKH.

OKclepUMEHTAIbHbIE METOAbl H3yU€HHs BEIEeCTB M HUX IPEBpallCHU: HAOIIOACHUE U
ONKCaHKNE JEMOHCTPALIMOHHBIX OIBITOB: J€HATypalusl OEJIKOB IIPU HArpeBaHWM, L[BETHbBIE PEAKIIMU
OETIKOB.

Bbicokomos1eKyIsIpHBbIE COeINHEHUSI



OCHOBHBIC TIOHSATHS XHMHU BBICOKOMOIJICKYJIAPHBIX COC,[II/IHGHPIP'II MOHOMCp, MIOJIUMCD,
CTPYKTYPHOC€ 3BC€HO, CTCIICHDb IIOJMMECpPHU3AUK, CPCAHAS MOJICKYJISIpHas mMacca. OcHOBHEBIE METOAbI
CHUHTEC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ — NOoJIMMEpHU3alus U MMOJIMKOHACHCAIIUA.

3KCHepI/IMeHTaHBHBIe MCTObl M3YUYCHHUA BCHICCTB M HUX HpeBpaH_[eHI/IfII O3HAKOMJICHHUE C
O6p33].[aMI/I IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KaAYUYKOB.

Me}KHpe,I[MCTHBIe CBA3U.

Peanu3zanus MeXIpeIMETHBIX CBA3EH IIPU U3YyYEHUU OPraHUYECKON XUMUU B
10 ki1acce oCyLIECTBIAETCS Yepe3 UCII0Ib30BaHNE KaK OOIMX €CTECTBEHHO- HAYYHbIX OHATUH, TaK
U TIOHATUH, SIBJIAIOLIMXCSA CUCTEMHBIMU U1 OTJEJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01me ecTecTBEHHO-HAYYHbIE OHATHUS: SIBIICHUE, HAY4HBIH (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHalu3, CHHTE3, KiIacCU(UKAIMs, MEePUOANYHOCTb, HAOIIOACHUE, H3MEpPEHHE, HKCIEPUMEHT,
MOJICJINPOBAHUE.

®duznka: mMarepusi, SHEprus, Macca, aToM, JIEKTPOH, MOJEKYJa, SHEPreTUYECKUN ypPOBEHbD,
BEIIECTBO, TeN0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUYECKUE BETMYMHBI U SIUHUIIBI X
U3MEpEHUsl.

buonorus: xnerka, opraHusM, Ouocdepa, OOMEH BeIIECTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHBIC BEIIECTBA (OCIKH, YTIIEBOIBL, )KUPHI, PEPMEHTHI).

['eorpadus: MuHEpaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIeBble MPOAYKTHI, OCHOBBI PAllMOHAIBHOI'O MHUTAHUS, MOIOLIUE CPEICTBA,
JIeKapCTBEHHbIE U KOCMETHYECKUE INpernaparbl, MaTepualibl U3 MCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMUU

XuMuyeckuit  anemMeHT. AToM. Sapo aroma, H30TONBL. ODJEKTpPOHHas  000J0YKa.
DHepreTUYecKue ypOBHHU, MOIYpPOBHU. ATOMHBIE OpOWTanmu, s-, p-, d- snemeHThl. OcoOEHHOCTH
pacrpesie/ieHUs] 3JIEKTPOHOB IO OpOMTAIsIM B aroMax 3JIEMEHTOB IEPBBIX YETHIPEX IMEpPHOIO0B.
OJeKTpoHHask KOH(UTYpalns aTOMOB.

Ilepuonuueckuii 3akoH u Ilepuonnueckass cucrema Xumudyeckux diemeHToB J[. U
MenneneeBa. CBA3b NEPUOIUIECKOTO 3aKOHA U [leproandeckoil cCHCTEMBI XUMHUYECKHUX 3JIEMEHTOB
J. U. MeHnneneeBa c COBPEMEHHOM TEOpPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB 110 TPYyNIaM U
nepuoiaM. 3Ha4eHUe NEPUOJNIECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crtpoenue BemiecTBa. XHUMHUYECKass CBS3b. Buabl XuMUYecKOoW CBSI3U (KOBaJIeHTHAast
HEMoJIsIpHasl W TOJIApHas, HOHHAas, MeTajuindeckas). MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOM
XUMHUYECKON CBsA3M (OOMEHHBIH W JOHOPHO- aKUeNnTOpHbIN). BomopoaHas cBs3b. BaneHTHOCTb.
DNIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATHOHBI U AHUOHBI.



BemecTtBa MOJEKYJIIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THWIBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTve 0 aucnepcHbIX cucTeMax. VICTMHHBIE W KOJUIOMAHBIE PACTBOPSI.
MaccoBas 10J1s1 BEIECTBA B paCTBOPE.

Knaccugukanus HeopraHmueckux coenuHeHuid. HoMeHKIaTypa HEOPraHMYeCKUX BEILECTB.
['eHeTnyeckas CBsI3b HEOPraHMUECKHUX BELIECTB, IPUHAIIEKALUIUX K PA3IMUHBIM KJIaccaM.

Xumuyeckas peakuus. Kiaccupukanms XUMHYECKUX peakuil B HEOPraHWYecKol H
OpraHWYEeCKOM XHMHH. 3aKOH COXPAaHEHHs MacCChl BELIECTB, 3aKOH COXPAHEHUs W NPEBPALLCHUS
SHEPI'UH PU XUMUYECKUX PEAKIUSX.

CKOpOCTh peakuuu, €€ 3aBHCUMOCTh OT pa3in4HbIX (akTopoB. OOpaTHUMBIC PpEaKIUH.
Xumuyeckoe paBHoBecue. DakToOpbl, BIHAIOIIME HA COCTOSHUE XHWMHUYECKOTO pPaBHOBECHS.
[Tpunuwmn Jle [larense.

OnektponauTnueckas auccounanus. CunbHble W cinalble 31eKTpoiauThl. Cpena BOIHBIX
pPacTBOpOB BEILIECTB: KUCasi, HEUTpaJibHas, IIETI0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU.

DKCTepUMEHTAIbHBIE METObI U3YUYECHUS BEILIECTB U UX MPEBPALECHUI: JeMOHCTpaIus TabIuIY
«lepuognueckas cucrtema xumuueckux syemeHtoB JI. M. MenneneeBa», u3yueHue mojenei
KPUCTAUTMIECKAX PEHIETOK, HAOIIOACHHWE W ONHMCAaHUE JAEMOHCTPALMOHHBIX M JIAOOpaTOPHBIX
ONbITOB (Pa3yIoKEHHE NEPOKCHIA BOJOPOJA B MPUCYTCTBUU KaTaJlU3aTopa, ONpPENEICHHE CPE.bl
pacTBOPOB BEUIECTB C IOMOIIbIO YHUBEPCAIBHOTO WHIUKATOpA, pEaKlUd HOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUUYECKOH paboThl «BiusHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKOU
peakuum».

Pacuérneble 3anaun.

Pacuérpl mo ypaBHEHHMSIM XUMHUYECKHX pPEaKLMH, B TOM YHCIE TEPMOXUMHUYECKHE PACUEThl,
PacyéThl ¢ UCIIOJIb30BAHUEM MOHSITHSI «MaccoBast 10JI BELLIECTBAY.

Heoprannueckas xumus

Hewmerannsl. [lonoxxenne Hemeramios B [lepuoaundeckoii cucteMe XUMUYECKUX 311EMEHTOB J1.
. MenneneeBa U OCOOEHHOCTH CTpoeHHMS aToMoB. (Pu3nyeckue CBOWCTBA HEMETAJIJIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMeEpe KUCIopoaa, cephl, hocdopa u yriaeposa).

XUMHYECKHUE CBOMCTBA BaXKHEWUIIWX HEMETALIOB (TajJoreHoB, cepbl, a3oTa, ¢docdopa,
yriepoja U KpeMHHUs) U MX COeIMHEHMH (OKCHAOB, KMCIOPOICOAEPIKAIIMX KHCIOT, BOAOPOAHBIX
COCTMHCHMIA).

[IpuMeHeHre Ba)KHENIIINX HEMETAJIJIOB U X COCTMHEHUH.

Meramisl. [lonoxenune meramnos B [lepuoguyeckoil cucteMe XuMu4eckux simemeHToB 1. 1.
MenneneeBa. OCOOEHHOCTH CTPOCHHSI DJEKTPOHHBIX OO0O0JIOYEK aTOMOB MeTamuioB. OOmme
¢busnueckue cBoiicTBa MeTawioB. CIIaBbl METAUIOB. DJEKTPOXUMUYECKUU P HANpPsOKEHUH
METaJIJI0B.

XWMHUYECKHE CBOWCTBA BaKHEHIIMX METAUIOB (HATpUM, Kalud, KalbI[Mi, MAarHuu,
ATIOMUHHN, IIMHK, XPOM, JKEJIe30, ME/Ib) U UX COCTUHECHHM.

O61ue criocoOb! moayyeHus: MeTauioB. [IpuMeHeHrne MeTaioB B ObITY U TEXHUKE.

DKCIepUMEHTATbHBIE METObI U3YUEHHUS BEIIECTB U MX MPEBPAIICHUI: N3yUYCHHE KOJIJICKIIUH
«MeTaisl U CIIaBbI», 00pa3IOB HEMETALIOB, PEUIEHNE YKCIIEPUMEHTAIBHBIX 3a/1a4, HaOI0ICHHE
U OINHCAaHWE JEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aUMOJACHCTBHE THIPOKCHUIA
ITIOMUHMS C pACTBOPaMH KHUCIIOT U LIEJI0UYEH, KAaUeCTBEHHbIEC PEaKIIUU Ha KATUOHBI METAJIIOB).
PacuérHrble 3amaun.

PacuéTter Maccel BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIHMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO W3 YYACTBYIOIIUX B PEAKIIUM BEIIECTB, pacu€Thl Macchl (00BEMA, KOTMYECTBA



BEIIIECTBA) MIPOIYKTOB PEAKIIMH, €CJIU OJIHO U3 BEIIECTB UMEET MPUMECH.
XUMHUA U KU3Hb

Ponp xuMuu B OOECIEUEHUN DKOJIOTUYECKOW, SHEPreTUYeCKOW M TMHUIEBOW OE30MaCHOCTH,
pa3BUTUU MeAUIUHBL. [IoHATHE 0 HAYYHBIX METOaX MO3HAHUSBEILIECTB U XUMHUYECKUX PEaAKIIHi.

[TpencraBnenust 00 OOIMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO MOJYYCHUs BaKHEUIITNX
BEIICCTB.

UenoBek B MHUpE BEHIECTB M MaTepUaNiOB: BaXKHEWILME CTPOUTEIbHBIE MaTepuallbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPACKH, CTEKJIO, KepamMHuKa, MaTepuaabl MJis DSJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPrAaHMYECKUE U MUHEPAIbHBIC YI0OPCHHUSI.

XuMHUS M 370pOBbE YEJIOBEKA: IMpaBUja MCIOJIb30BAHUS JICKAPCTBEHHBIX MPENapaTos,
npaBuiia 0E30MaCHOTO MCIOIB30BaHUS MPEMapaTOB OBITOBOM XWMUWB MTOBCEIHEBHOMN KU3HHU.
MexnpeIMeTHBIE CBS3H.

Peanuzanus MexXnpeaMeTHBIX CBsI3€l MpU U3ydeHUU OOLIel U HeopraHuueckod xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 MCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHSTUH, SBJISIOMIMXCA CUCTEMHBIMU IS OTJICIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHATHS: HAy4HBIM (haKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAIN3,
CUHTE3, KIacCHU(PUKAIUSA, MEPHOJUIHOCTh, HAOIMIOACHHE, OKCIICPUMEHT, MOJICIIUPOBAHHE,
U3MEpEHUe, SIBJICHUE.

®dusnka: Marepusi, dHEpPrusi, macca, aroM, 3JEKTPOH, MPOTOH, HEWTPOH, HOH, H3OTOII,
pPaauoOaKTUBHOCTb, MOJIEKYJa, DHEPreTUYECKUU YPOBEHBb, BEIIECTBO, TeI0, O00BEM, arperatHoe
COCTOSTHUE BEIIECTBA, PU3NICCKUE BEIIMYUHBI U €IMHUIIBI HX U3MEPCHHSI, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocucTeMa, ouocdepa, Makpo- U MUKPOIJIEMEHThI, BATAMHHBI,
0oOMeH BelIeCTB B OpraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TTOPOIBI, TOJIE3HBIE HCKOMIAEMbIE, TOILITUBO, PECYPCHI.

TexHOoMorus: XMMHUYECKasi MPOMBILUIEHHOCTh, METaJUIyprus, MPOU3BOACTBO CTPOUTENBHBIX
MaTepHuaos, CEeIbCKOXO035HCTBEHHOE MIPOU3BOCTBO, NUIIeBas MIPOMBILIIEHHOCTb,
dapmareBTUUECKasi MPOMBIIIEHHOCTh, TPOU3BOJICTBO KOCMETUUECKHUX MPENapaToB, MPOU3BOICTBO
KOHCTPYKIITMOHHBIX MaTE€PUAJIOB, SJIEKTPOHHAS TPOMBIIIUICHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMUMNNHA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OO0yYarOIIMMHCS
porpaMM CpeaHero oOmero oOpa3oBaHHs (JTMYHOCTHBIM, METAlPEIMETHBIM H IPEAMETHBIM).
HaydHo-MeToanueckoil OCHOBOM IS pa3pabOTKH IUIAHUPYEMBIX PE3YyIbTaTOB OCBOCHUS MPOTPAMM
cpeaHero oomiero 0opa3oBaHus SABISETCS CUCTEMHO-1EATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUM C CHCTEMHO-ACSTEIBHOCTHBIM MOJIXOJOM B CTPYKTYypE JIMUHOCTHBIX
pe3yJbTaTOB OCBOCHUS MpeaMeTa «XUMUs» Ha YPOBHE CPETHETo 00IIero oopa3oBaHus BBIICICHBI
CJEYIOIINE COCTABIISIOIINE:

OCO3HaHHE OOYYaIOIIUMUCS POCCUUCKON TpakIaHCKONH HACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBLHOCTU M CAaMOOIIPEIETICHUIO;

HaJU4Yre MOTUBAIIMH K O0yUYEHUIO;

LIEJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM JIMUHOCTH HAa OCHOBE KIIOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TpaJnuLlui 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTh OOyYarommxcs pPYKOBOJICTBOBATHCS B CBOEH JAESITEILHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, TMPUCYIIMMH  IIEJIOCTHOM CHCTEME XHWMHUYECKOTO
oOpa3zoBaHus;

HaJIM4Yue TMPABOCO3HAHMS HSKOJOTHUYECKON KYyIbTYyphl W CIHOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE PE3yAbTaThl OCBOEHUS MpeaAMeTa « XUMUs» JOCTUTAIOTCS B €IMHCTBE YUeOHOM
U BOCIHTATEIILHOW JEATEIbHOCTH B COOTBETCTBUU C TYMAaHHCTHUYECKHUMH, COIMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH M HJI€ATaMH POCCHUHCKOTO TpaXkIaHCKOro oOIecTBa,
NPUHIATHIMH B OOIIECTBE HOpPMaMH U TpaBUJIaMU TIOBEJEHUS, CIIOCOOCTBYIOIIMMHM IIpolieccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTU 00YUAIOIIUXCSI.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS TpeaAMeTa «XHUMHUS» OTpakaloT CHOPMUPOBAHHOCTH
OTIbITa MTO3HABATENBHON U MPAKTUUYECKOM JAesTeNbHOCTHOOYUAOIUXCSI IO peain3aluu MPUHSITHIX B
oOI11ecTBe IEHHOCTE, B TOM YHCIIE B YaCTH:

1) rpaxknanckoro BocnuTanus:

OCO3HaHUsI 00YYarOUMMHUCA CBOUX KOHCTUTYIIMOHHBIX TIPaB M OOS3aHHOCTEH, yBaXKEHUS K
3aKOHY W TIPABOTIOPSIKY;

MPEACTABICHUS O COLMAIbHBIX HOpPMaxX M MPaBHJIAX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IEATENHHOCTH NMPH CO3JaHMH YYEOHBIX MPOEKTOB,
pelIeHrn y4eOHBIX U MO3HABATENBHBIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W NMPUHMMATh MOTUBBI, HAMEPEHHMS, JIOTUKY U apryMEHTHI APYTUX
TIPU aHAJIN3€ PA3IMYHBIX BUIOB yU4eOHOI IeATENBHOCTH;

2) NATPHOTHYECKOr0 BOCIHMTAHUSL:

LIEHHOCTHOTO OTHOILIEHHS K HCTOPHYECKOMY M HAyYHOMY HACIIENNIO OTEYECTBEHHONW XUMUH;

YBaXKEHUA K MPOLECCY TBOPYECTBA B OONACTH TEOPHH M IPAKTHYECKOTO NPMMEHEHHS
XUMHH, OCO3HAHHSI TOTO, YTO MOCTHKEHHS HAYKM €CTh Pe3yJbTaT JUIMTEIbHBIX HaOII0IECHUH,
KPOIOTJIMBBIX KCIIEPMMEHTAIBHBIX MOMCKOB, IIOCTOSHHOTO TPY/a YYEHBIX U IPAKTHKOB;

MHTEPECA U TI03HABATENLHBIX MOTHBOB B IOJTY4EHHH U MOCIIEAYIONIEM aHAIM3€ UHPOPMALIUK
0 MEPEIOBBIX JTOCTHKEHHUAX COBPEMEHHOM OTEUECTBEHHOM XMMHUHM;

3) yXOBHO-HPABCTBEHHOI'O BOCIIMTAHMS:

HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TTOBEICHUS;

CIIOCOOHOCTHU OLEHMBATh CUTYAIlUM, CBA3aHHBIE C XMMHUYECKUMH SBICHHUAMH, U IPHHUMATh



OCO3HAHHbIE PElICHUs, OPUEHTHPYSICh HA MOPaTbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;
TOTOBHOCTH OILICHUBAaTh CBOE IOBEJCHHE W MOCTYNKH CBOMX TOBAapUIICH € MO3UIUN
HPaBCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI ITUX MOCTYIIKOB;

4) ¢dopmupoBaHHUs KYJbTYPHI 310POBb:

IIOHMMaHMsI I1IEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a J>KH3HH, HEOO0XOAMMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DPM3NYECKOMY U TICUXHYECKOMY 3/10POBBIO;

coOoIeHHsl MpaBUa 0e30MacHOro OOpalleHHus C BEIEeCTBAMU B OBITY, IOBCEIHEBHOU
JKU3HU U B TPYLOBOU JE€ATEIBHOCTH;

[IOHMMaHMsI I1IEHHOCTU IMPaBUJ HWHAMBHUIYAIbHOTO U  KOJJIEKTMBHOTO 0€3011aCHOTO
MOBE/ICHUS B CUTYalUsAX, YTPOXKAIOLINX 3J0POBBIO U KU3HU JIOCH;

OCO3HAHMS TIOCIICACTBUH W HEMPUATHS BPEAHBIX MPHUBBIYEK (YIOTPEOJICHHUS aIKOTOJIs,
HapKOTHKOB, KypeHHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B  y4€OHO-HMCCIIEI0BATENLCKON  JICATENBHOCTH,
OOIECTBEHHO MOJIE3HON, TBOPYECKOH M IPYTHX BUJAX JEATENBHOCTH;

YCTAaHOBKM Ha aKTHBHOE y4YacTHE B pEIIEHWHM NPaKTMYECKHX 3a1ad  COIMAIbHON
HaIPaBIEHHOCTH (B PAMKaX CBOETO KJIacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Tpodeccuil pa3uyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUS K TPyAY, JIOJIAM TpyJda U pe3ysibTaraMm TPYAOBOU IEATEIbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MHIUBUIYaTbHOU TPACKTOPHH

oOpa3zoBaHus, Oyaymed mpodeccun U pealn3alud COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C
Y4€TOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) sKo00rHUYECKOro BOCHUTAHUSA:

9KOJIOTUYECKU I1eJIeCO00Pa3HOr0 OTHOLIEHHUS K MPHUPOJE, KaK MCTOUYHHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHMsI TJI00AIBHOTO XapakTepa JKOJIOTHYECKUX MPOOJeM, BIHUSHUS SKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHOMN CpEbl;

OCO3HaHM HEOOXOAMMOCTH HCIIOJIb30BAHUS JTOCTHKEHUH XMMHUU JJIsl PEIIeHUs BOIPOCOB
PaLMOHATILHOTO MTPUPOI0IOIB30BaHUS;

AKTUBHOTO HENPUATUSA JEHCTBUI, NPUHOCAIIMX BpEl OKPYKAIOLIEH NPUPOIHON Cpere,
YMEHUSl TPOTHO3UPOBATH HEONArOMPHUSATHBIE HKOJOTHYECKUE TOCIEACTBUS TPEeANPUHUMAEMbIX
JIEMCTBUN U NIPEJOTBPALLATD UX;

HaJIM4YUs Pa3BUTOTO SKOJIOTMYECKOrO MBIIIEHUS, HKOJIOTUYECKON KYyJIbTYpbl, OIBITa
NESTEIbHOCTH  JKOJIOTMYECKON  HAaNpaBI€HHOCTH, YMEHHMsSI PYKOBOJCTBOBATbCS HUMH B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMANbHOM MpAKTHUKE, CIOCOOHOCTH M YMEHUS aKTUBHO
IPOTHBOCTOATH HJICOJIOTHUXeMO(poOuy;

7) UEeHHOCTH HAYYHOIO MO3HAHMUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HaYK{ ¥ OOLIIECTBEHHOW MPAKTUKH;

MOHUMaHUs crnenuuKd XUMHM KaK HayKd, OCO3HaHHs e€ poid B (OPMUPOBAHUU
paloOHaIbHOIO HAYYHOTO MBIIUIEHHS, CO3/JaHUU IEJIOCTHOIO MPEACTaBICHUS 00 OKpYKaloleM
MHUpE KaK O €AMHCTBE IIPUPOBI U YEIIOBEKA, B IIO3HAHNUU IIPUPOJHBIX 3aKOHOMEPHOCTEMN U PEILIECHUU
po6JeM COXpaHeHUs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00 3HAYUMOCTH XWUMHUHU JUIS COBPEMEHHOW IMBWIM3AIMH: B €6
I'YMaHHCTUYECKOH HAmpaBICeHHOCTH M BaXXHOHM POJM B CO3/JaHUM HOBOM 0a3bl MaTepHaIbHON
KYJIBTYpBl, PEIICHUH TJOOAIBHBIX MPOOJIEM YCTOWYMBOIO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOH,
SHEPreTU4eCKOi, MUIEBON U 3KOJIOrMUECKON 0€30MacCHOCTH, B pa3BUTHH MEIUIMHBI, 00ECIIeYeHUN



YCIIOBHH YCIIEITHOTO TPYAA ¥ SKOJIOTHYECKH KOM(OPTHOH KHU3HN KKIOr0 UiIeHa O0IIecTBa;

€CTECTBEHHO-HAyYHOH TpPaMOTHOCTH: IIOHMMaHHS CYIIHOCTH METOJOB  IIO3HAHWA,
UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJyYaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIETO MUPa M MPOUCXOAIINX B HEM U3MEHEHHUH, YMEHUS
Jenath 000CHOBAaHHBIE 3aKJIIOYEHHS] Ha OCHOBE HAay4YHBIX ()AaKTOB W MMEIOLIMXCS JTAHHBIX C IIEIIBIO
HOJTYYeHHS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIIOJIb30BaTh XUMUUECKUE 3HAHUS JJIs1 PEIICHHS POOJIeM B
peabHBIX KU3HEHHBIX CUTYAIUX;

MHTEpeca K TO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTM K HENpPEphIBHOMY OOpPa30BaHUIO M CaMOOOpPA30BaHUIO, K
AKTHMBHOMY ITOJIy4E€HHUIO HOBBIX 3HAHWH 110 XMMUHU B COOTBETCTBUU C )KU3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbBIX cepax mpohecCHOHATbHON AeITEeIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOSHHSI Y4eOHOro mnpeaMera «XHMHsS» Ha YpPOBHE
CpeIHero o0mero 00pa3oBaHus BKIIFOYAIOT:

3HaYMMBbIC i1  (OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXIMpeIMeTHbIE) OOIICHAYYHBIC MTOHSITHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa U
cnenn(uKy METOJOB TO3HAHWUS, HCIIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPT U, SIBICHUE, TPOIECC, CUCTEMa, HAYYHbIH (DaKT, MPUHIIMII, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHe);

YHUBeEpCcaJbHble yueOHbIe NeicTBUs (II03HABATENIbHBIE, KOMMYHUKATHUBHbIE, PETYIISATUBHBIE),
obecrieunBaromue (GopmMupoBanue (YHKIMOHATBHONW TPAMOTHOCTH M COIUAIFHOW KOMITETCHIIUH
00ydJaromuxcs;

CIOCOOHOCTh 00yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHHWA W YHHMBEpCaJbHble Y4eOHbIE MAEHUCTBUS B
IIO3HABATEJILHON U COLIMAIBHON ITPAKTHKE.

MeramnpeqMeTHbIe  pe3yJbTaThl  OTPAXKAIOT OBJAJEHUE YHUBEPCAIbHBIMUA  YYCOHBIMH
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMH.

OsJiaienne YHUBEPCAJIbHBIMH Y4eOHbIMU NMO3HABATEILHBIMH J1€HCTBUAMU:

1) 6a3oBble Joruyeckue neAcTBUN:

CaMOCTOSITEIILHO (bopMynupoBaTh u aKTyaJIU3UpOBaATh npobiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;
OIPENENATh eI  JIeATEIbHOCTH, 3aJaBasi  IapamMeTpsl M KPUTEpUM  HX

JOCTH>KEHHS, COOTHOCHUTD PE3YNbTaThl AEATEIHLHOCTH C TOCTaBICHHBIMHU LIEIISIMH;

KCII0JIb30BaTh MPU OCBOCHUH 3HAHUU NMPUEMBI JIOTUYECKOTO MBIIIJIEHUS! —BbIICISATh
XapakTepHbIC MPU3HAKKW TOHATHH M YCTaHABIWBAaTh WX B3aWMOCBS3b, UCIOJI30BAThH
COOTBETCTBYIOIINE MOHITHS I OOBSICHEHUS OT/IETBHBIX (DAKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KiacCU(UKAIMK BEIIECTB M XUMUYECKUX PEaKITUii;

yCTaHaBJIMBATh IPUUYNHHO-CIEACTBEHHBIE CBSA3U MEXKAY U3YUAaEMbIMU SIBIICHUSMU;

CTPOUTDH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, I€IyKTUBHbBIE, IO AHAJIOTHH), BHISBIIATD
3aKOHOMEPHOCTH M TPOTHBOPEYMS] B PAcCCMaTPUBAEMbIX SIBJICHHSX, (POPMYIHpPOBaTh BBIBOIBI U
3AKITHOYECHUS;

MPUMEHATHh B MPOLIECCE IMO3HAHMS, UCIOJIb3YEMbIE B XMMHUU CHUMBOJUYECKHE (3HAKOBBIC)
MOJIEJIH, MPeoOPa30BBIBATh MOJAEIBHBIC MPEACTABICHUS — XUMUYECKUH 3HAK (CHUMBOJ) JJIEMEHTA,
XumMuueckass Qopmyna, YypaBHEHHE XMMHYECKOM peakuuu — TpU pElIeHUH Yy4eOHBIX
MTO3HABATEJIbHBIX U MPAKTUYECKUX 3aJa4, MPUMEHITh HAa3BaHHbBIE MOJENbHBIC MPEICTABICHUS IJIs
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BEUIECTB U XUMUYECKUX PEAKIUH.



2) 0a30BbIe HCCIEN0BATENLCKHE NEHCTBUS:

BJIaIETh OCHOBAMHU METOJIOB HAYYHOI'O ITO3HAHUS BEILECTB U XMMUYECKHUX PEaKIIM;

¢dbopMynMpoBaTh LE€AM M 3aJa4d  MCCIEJOBAaHUSA, HCIOJIb30BATh IIOCTABJIEHHbIE H
CaMOCTOSITENIEHO C(OPMYIIMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI JUIS
(bopMHpOBaHHUS TUIIOTE3BI 110 MPOBEPKE MPABHIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJICTh HABBIKAMHM CaMOCTOSITECJIBHOIO IUIAHUPOBAHHUS M IIPOBENCHMS YYEHHUYECKHUX
HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHUS HAO0JII0aTh 3a XOAOM Ipoliecca, CaMOCTOSTENbHO
IPOTHO3UPOBATh €ro pe3yiabTar, (OPMYIUPOBATh OOOOIIEHUS U BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIM OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIIEIOBATENIbCKOM M TMPOEKTHOW JeSITeIbHOCTH,
HOpPOSIBJIATH CIIOCOOHOCTb M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3JIU4HbIX METOIOB [IO3HAHMUS.

3) pa6ora ¢ unpopmanmeii:

OPMEHTUPOBAThCA B PasIMYHBIX HCTOYHMKAX MHGOpManuu (HAy4HO- MOMYISpHAs
nuTepaTypa  XMMHYECKOTO — COJEPKaHHs, CHpaBOYHbIE MOCOOMsS, pecypchl MHTepHera),
AHAJIN3UPOBATH I/IH(bOpMaHI/IIO Pa3JIMYHbIX BUOOB U q)OpM NpeaACTaBJICHUA, KPUTUYCCKU OLCHWBATH
eé JOCTOBEPHOCTh ¥ HEIPOTUBOPEUUBOCTE;

(dbopMyIHpOBaTh 3ampoChl M TPUMEHATH pPA3JIMYHbIE METOABl TpPU TIOMCKE U O0TOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBINOJIHEHUS YUeOHBIX 3a/1a4 ONpe/IeIEHHOTO TUIIA;

npUOOpETaTh OMBIT MCIOJIB30BAaHUS WH(POPMAINOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA H
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAbHYIO (OpMY MpeAcTaBlieHUs MHPOpPMaIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJb30BaTh HAayuYHBIH S3bIK B KayecTBE CpeJICcTBa IpH paboTe C XUMHUYECKOH
uH(popMaLuel: TPUMEHITh MeXIpeaMeTHble (PUu3nUecKue U MaTeMaTUYecKre) 3HaKl U CUMBOJIBL,
¢dbopMyiibl, a0OpeBUATYpbl, HOMEHKIIATYPY;

UCMOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIIMYECKHE CPECTBA HATJISTHOCTH.

OBnajgenne yHuBepcaJbHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJjaBaTh BOMPOCHI M0 CYLIECTBY OOCYXJaeMOW TeMbl B XOJ€ Juajlora W/WJIH JAUCKYCCHUH,
BBICKA3bIBaTh  WJEH, (POPMYJIHUPOBATH CBOM  MPEUIOKEHUS  OTHOCHTEIBHO  BBITIOJIHEHUS
IIPEI0KEHHON 3a/1a4H;

BBICTYNIaTh C MpE3eHTallel pe3yJbTaTOB I103HABATEIbHOW JESATENbHOCTH, IMOJYYEHHBIX
CaMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHHUKAMHM IMPH BHIOJHEHUH XUMUYECKOTO IKCIIEPUMEHTA,
IPaKTU4YECKON PabOThl MO HCCIEAOBAaHUIO CBOWCTB M3Y4aeMbIX BEIIECTB, PEAIM3ALUU y4EOHOTro
npoekTa ¥ (OpMYyIHpPOBaTh BBIBOABI IO pPE3ylbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MyTEM
COIJIACOBAHUS MO3ULIUH B X0JI€ 00CYKJCHUS U OOMEHAa MHEHUSIMHU.

OgBnajjeHne yHUBepPCAJbHBIMH PeryJsiTUBHBIMU 1€ CTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYIIECTBIATH CBOKO II03HABATEIBHYIO JESATEIBHOCTD,
omnpezenss e€ LeNu U 3aladd, KOHTPOJIHUPOBATh U IO Mepe HEOoOXOIUMOCTU KOPPEKTHUPOBATh
npeyiaraeMplii  aIrOPUTM JIEHCTBUN TNpPU BBINOJHEHWH YYEOHBIX M HCCIENOBaTeNIbCKUX 3ajad,
BbIOMpaTh Hanbosee FPPEKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJyYeHHS HOBBIX 3HAHUH O
BELIECTBaX U XMMUUYECKUX PEAKLUAX;

OCYILIECTBISATH CAMOKOHTPOJIb CBOEU JIEATENIBHOCTH HAa OCHOBE CaMOAHAJIN3au CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC



IIpenmeTHsbIe pe3ynbTaThl OCBOCHMUS Kypca  «Opranundeckas XUMUSD»

OTpaXkaroT:
cOpPMUPOBAHHOCTh  MpPEACTABICHUI 0 XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYyYHOU KapTUHBl ~ MHpa, pOJM XUMUU B TIO3HAHUM  SIBICHUN

npupoasl, B (OPMHPOBAHUU MBIIUICHUS WU KYJIbTYypbl JHYHOCTH, €€ (yHKIHOHAIHHON
IPaMOTHOCTH, HEOOXOAUMOW JJIsl PEIICHUS NMPAKTUYECKUX 33]a4 M SKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOILEHMSI K CBOEMY 3/10pPOBBIO M IIPUPOTHOMN CPEAE;

BJIaJICHHE CUCTEMOM XMMHUYECKUX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATral0INE NOHATHUS
(XMMHUYECKUI DJIEMEHT, aToM, OJJEKTPOHHAas o000J0YKa aroma, MOJIEKYJIa, BaJCHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, ~XUMHYECKast CBsI3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpaIll€HHast), MOJIb, MOJISIpHAsl Macca, MOJIAPHbIN 00BEM, yriaepoaHblil cKeleT, (PyHKIHMOHAIbHAS
rpymnmna, paaukai, ©30MepHs, H30Mepbl, TOMOJIOIMYECKHH Psijl, TOMOJIOTH, YTIEBOAOPOAbI, KUCIOPO.
U a30TCOJIEpKAILUE COSAUHEHHS], MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIIIPHBIE
COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHS CTPOECHUS opranndeckux Beuiects A. M. bytneposa, 3akoH
COXpaHEHMsI ~ MacChl  BEUIECTB);  3aKOHOMEPHOCTH,  CHUMBOJHMYECKHMH  S3bIK  XMMUU;
MHUPOBO33PEHUYECKHE 3HAHUA, JIeKAIlMe B OCHOBE ITOHMMAHUS IMPUYUHHOCTH U CUCTEMHOCTH
XUMHYECKHX SBICHHUH, (DAKTOJOTUYECKHUE CBEACHUS O CBOWCTBAX, COCTaBe, IOJIYYCHUU U
0€30MacHOM HCIOJb30BAaHUU BaXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U IMPaKTHYECKON
JESTEIbHOCTH YEIIOBEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIC IPU3HAKH MMOHITUH, YCTAHABIMBATD UX
B3alMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIUE IOHSATHS IPU ONUCAHUM COCTaBa, CTPOCHUS U
IpEBpaLCHUH OPraHNYeCKUX COCTUHEHNN;

c(OPMHPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUECKYIO CHMBOJIUKY JJIsI COCTaBIICHMS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOM) (HOpMYT OPraHNYECKUX BEIIECTB U
YpaBHEHUH XMUMHUYECKHUX pPEaKIMi, M3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHMYEeCKUX BEILIECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPHHAUICKHOCTh HM3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 HMX COCTaByY WU CTPOEHHUIO K ONpeleNEéHHOMY Kiaccy/Tpynne CoeIuHeHHUH
(YriaeBoJopoasl, KUCIOPOJ U a30TCOAEPKAIINE COCAUHEHUS, BBICOKOMOJIEKYJIISIPHBIE COEIUHEHMS),
JaBaTh MM Ha3BaHus 1o cuctemarnyeckoil HomeHknatype (IUPAC), a Takxe NpuUBOIUTH
TpPUBMAJbHbIE HAa3BaHMS OTJENbHBIX OPraHWYECKUX BEIIECTB (TWJIEH, NPOMNMJICH, aleTHJIEH,
ATUJICHIJIMKOIb, MIMIEPUH, eHol, GopManbaeru, aueTaabAerul, MypaBbiuHast KUCI0Ta, YKCYyCHas
KHCJIOTa, OJIEMHOBAas KHUCJIOTA, CTEApUHOBAas KHCJIOTA, INIIOKO3a, GPyKTO3a, Kpaxmai, LEUI0JI03a,
[JIMLUH);

C(OPMHPOBAHHOCTh YMEHHs ONPEAEIATh BUAbI XHUMHUYECKOH CBSI3M B OPraHUYECKUX
COeIMHEHUsX (OMHApHbIE U KPaTHBIE);

chOPMUPOBAHHOCTh YMEHHUSI TPHUMEHSTHh TMOJOKEHHsI TEOPUH CTPOSHHUS OPTaHHMYECKHUX
BemecTB A. M. bytiepoBa st 00bsSCHEHHUs 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMUS; 3aKOH COXPAHEHUS MACChl BEIIECTB;

cOPMUPOBAHHOCTh YMEHHUW XapaKTepU30BaTh COCTaB, CTpPOCHUE, (UIHYECKUE U
XAMHWYECKUE CBOMCTBA THUITMYHBIX Hpe)ICTaBHTeHefI Pa3JIMYHBIX KJIACCOB OPraHMYCCKHUX BCIICCTB
(MeTaH, 9TaH, dTHJICH, IPONMJICH, alleTuiIeH, Oyraauen-1,3, metunoyraaueH-1,3, 6eH30I1, METaHOII,
9TaHOJI, JTUJICHIJTIUKOJIb, TJIUICPHUH, (beHO.H, alcTajIbACruli, MypaBbHHad MW YKCYCHasd KHUCJOTHI,
TIIF0K03a, KpaxMal, [eJUTI0JI03a, aMHHOYKCYCHAsI KUCIIOTa), WLTIOCTPUPOBATh T€HETHIECKYIO CBSI3b
MEXIy HHMH YpPaBHCHUSMH COOTBETCTBYIOIIMX XHWMHYCCKHUX PEAKIUH C HCIOJIb30BAaHUEM
CTPYKTYPHBIX (hopmMyIT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKH YIIIEBOJIOPOTHOTO ChIpbs (HEPTH,
IOPUPOIHBIN ra3, yroib), CIOCOOBI MX MepepabOoTKH U MPAKTHUYECKOE MPUMEHEHHE IMPOIYKTOB
nepepadoTKy;



c(OPMHUPOBAHHOCTb YMEHUI MTPOBOIUTH BBIYMCICHUS 10 XMMUYECKUM YPaBHEHUSIM (Macchl,
00bEMa, KOJIMUYECTBA UCXOIHOIO BEIIECTBA MM MPOAYKTA peaklUH 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOT'O U3 MCXOJHBIX BEIIECTB MM NIPOYKTOB PEAKIUN);

c(hOpPMUPOBAHHOCTh YMEHUU BIAJETh CUCTEMOW 3HAHHWK OO0 OCHOBHBIX METOJIAX HAYYHOTO
IIO3HAHUS, UCIIOJIb3YEMbIX B XUMUH IPU U3YYEHHUH BEILECTB M XUMUYECKUX SIBIECHUH (HaOt0JeHHE,
U3MEpPEHHUEe, FKCIEPUMEHT, MOJIEIUPOBAHME), UCIOJIb30BaTh CUCTEMHbIE XMMHUYECKHE 3HAHUS IS
IPUHITHUS PEHIEHUH B KOHKPETHBIX JXM3HEHHBIX CHUTYallUsX, CBA3aHHBIX C BELIECTBAMU M MX
IPUMEHEHUEM;

Cc(OPMHPOBAHHOCTb YMEHHH COOMIOATh MpaBHJia IOJIb30BAaHUS XMMHMYECKOH IOCYIOH U
1a0opaTOpHBIM 00OpYIOBAaHUEM, a TAaKXKe INpaBuja OOpalleHHsl C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 110 BBIIIOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIIBITOB;

c(OPMHPOBAHHOCT, YMEHUN IUIAHUPOBATh M BBINOJHATH XHUMHUYECKHHA OSKCIIEPUMEHT
(mpeBpallleHus] OPraHMYECKHUX BEILECTB IPU HArpeBaHUM, MOJTYy4YEHHUE ITHIEHA M HM3yYCHUE ero
CBOWCTB, KQUECTBEHHbIE PEAKLIUU OPraHMYECKUX BEIIECTB, JeHATypalus OeKOB PU HAarpeBaHUHU,
LIBETHBIE peaKuu OEJIKOB) B COOTBETCTBUH C PABUJIAMH TEXHUKHU 0€30IIaCHOCTH IIPU 0OpaIlleHUH ¢
BEIIECTBAMH U Ja0OpaTOpPHBIM 00OpYIOBaHHWEM, MPEACTABIATh PE3YIbTAThl XHUMHUYECKOTO
HKCIIEpUMEHTA B (JOPME 3aIUCH YPABHEHUH COOTBETCTBYIOIIMX PEaKuii U (POPMYIHPOBATH BBIBOIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHHUH KpPUTHUECKH aHAJIM3UPOBAaTh XMMUYECKYIO0 HH(OpMAIHIO,
HOJy4aeMyI0 U3 pa3HbIX MCTOYHUKOB (CpeACcTBa MaccoBOW nHpopmauuu, IHTepHET U Ipyrux);

chOpPMUPOBAHHOCTh YMEHHIl COONMIOJaTh MpaBWiIa HKOJOTMYECKU  I[eJIeCO00pa3HOro
IIOBCACHUA B 6I)ITy u TPYILOBOﬁ ACATCIIBHOCTH B HCIIIAX COXPAHCHUA CBOCTO 3IO0POBbA U
OKpY’Kalollled MNPUPOAHON Cpeibl, OCO3HABATH OMACHOCTh BO3ICHCTBUSA HA JKHUBBIE OPraHU3MBbI
ONpeeEHHBIX OPTaHMYECKUX BEIIECTB, MOHUMas cMbica nokazarens [1/IK, noscusate Ha mpumepax
CHOCOOBI YMCHBUICHUS U MPEAOTBPALICHUA UX BPCIHOIO BO3}1€I710TBH$I Ha OpraHnu3M4icCiIOBCKaA,

JIIA 06y‘~IaI-OHII/IXC$[ C OrpaHM4YCHHBIMH BO3MOKHOCTSAMHU 3O0POBbBA. YMCHUC TNPUMCHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUUYECKUX SIBICHUM;

JUISL CIIENBIX U CIa00BUISAIINX OOYdYaIOIIUXCs: YMEHHUE UCIIONB30BaTh PelbehHO-TOUCHHYIO
cucrteMy o6o3nauenuii JI. bpaitns nis 3anucu xuMmudeckux Gpopmyi.

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHUS Kypca «O01Iast 1 HeOpraHuIecKass XUMHsD OTPakaroT:

c(hOpPMHUPOBAHHOCTh TPEICTABICHNUN: O XUMHYECKOW COCTABJISIONICH €CTECTBEHHO-HAYIHOU
KapTUHBI MHUpa, POJIM XMMUM B TIO3HAHUU SIBIICHUU MPHUPOJBI, B (OPMUPOBAHUU MBIIUICHUS H
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOH TPaMOTHOCTH, HEOOXOIUMON UIsl pelieHus
MPAKTUYECKUX 3a7a4 M OKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM Cpelie;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUI, KOTOpasi BKIKOYAET: OCHOBOIIOIATAIOIINE TTOHSITHUS
(XUMHUYECKHUI AIIEMEHT, aTOM, HU30TOII, S-, p-, d- AIEKTPOHHBIE OPOUTATH aTOMOB, HOH, MOJIEKYJa,
MOJIb, MOJISIDHBIA ~OOBEM, BaJCHTHOCTH, JJICKTPOOTPHUIATEIHHOCTh, CTENEHb OKHCIICHHUS,
XUMUYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METAJNTMYECKas, BOJOPOJHAS), KPUCTAJTMYECKAs
pemIETKa, TUTIBI XMMUYECKUX PEAKIUH, PACTBOP, AIEKTPOIUTHI, HEINIEKTPOIUTHI, HIEKTPOIUTHUECKAS
JUCCOIMAIUS, OKHUCIIHUTENb, BOCCTAHOBHUTENb, CKOPOCTb XHUMHUYECKOM pEeaKIuu, XUMHUYECKOe
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPUS SIEKTPOTUTHUECKON TUCCOLMALINY, TEPUOINYECKUM 3aKOH
. N. MenneneeBa, 3aKOH COXpPAaHEHHMS MacChl BEIIECTB, 3aKOH COXPAHEHHUsS W TPEBpAILLCHUS
SHEPIUM TPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUM S3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUA, JEXKAalllue B OCHOBE MOHUMAHUSA TMPUYMHHOCTH M CHUCTEMHOCTHU
XUMHUYECKHUX SIBICHUN, (DAKTONOTHYECKHE CBEICHHMS O CBOMCTBaX, COCTaBe, IMONYYCHHH U



0€30MacHOM HCIOIb30BAHUM BaXKHEHIINX HEOPraHMYECKHX BEIIECTB B OBITY M INPAKTUYECKOU
JESITEIIbBHOCTH YEJIOBEKa,

c(hOpPMHUPOBAHHOCTh YMEHHM BBISIBJIATH XapaKTEPHbBIC TPU3HAKHU MTOHATUH, YCTAHABIMBATH UX
B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS MIPU ONMUCAHUHM HEOPTraHWYECKUX BEIIECTB
Y UX IpEBpalICHHUI;

c(hOPMHUPOBAHHOCTh YMEHHH HCIIOIh30BaTh XHMHUYECKYI) CHMBOJIMKY JJIS COCTaBJICHUS
dbopMyIT BEIIECTB U YPaBHEHUM XUMHUYECKHUX peakiuid, cucreMarndeckyto HomeHknarypy (IUPAC)
U TpUBHAJIbHBIC HA3BaHUS OTJEIbHBIX HEOPTraHWYECKUX BEUIECTB (YrapHbId ra3, YIJIEKUCIBIA Ta3,
aMMUaK, raméHas u3BecTb, HeraméHas U3BECTh, MUThEBAs COJa, MUPUT U JPYTHE);

c(hOPMUPOBAHHOCTh YMEHHI OIPENCIATh BaJCHTHOCTh U CTEMEHb OKHCICHUS XUMHUYECKHX
AJIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOM CBSI3U (KOBaJCHTHAasi, MOHHAs,
MeTaJuIMuecKasi, BOJOPOJHAs) B COCAMHEHUSAX, THUI KPUCTAUIMYECKOW PEMETKH KOHKPETHOTO
BelllecTBa (aTroMHasi, MOJIEKYJISIpHAs, HOHHAs, METaJlIM4YecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHWYECKUX COCAMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH IPHHAICKHOCTh HEOPTaHUIECKUX BEIICCTB 110
UX COCTaBy K ONPEICICHHOMY KJIACCY/TPYIIE COSAMHCHHH (IIPOCThIC BEIISCTBA — METAIUIBI U
HEMeTaJUIbl, OKCHIbI, OCHOBAHUS, KHCIIOThI, aM(POTEPHBIC THIPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICI Mepuoaudeckoro 3akona J[. W.
MengeneeBa W JEMOHCTPHUPOBATH  €r0  CHUCTEMATH3UPYIONIYI0,  OOBSICHHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINH;

c(OpPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh JIEKTPOHHOE CTPOECHUE aTOMOB XMMHUYECKUX
sneMeHToB 1-4 mepuonoB llepuoandeckoi cucrembl xumMuueckux sneMmeHToB J[. M. Menneneena,
WCIIONIB3YS TOHATUS «S-, P-, d- DIIEKTPOHHBIE OpPOUTATINY, «IHEPTETUUYECKHUE YPOBHUY», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHYECKUX AJIEMEHTOB U MX COCAMHEHHH IO Mepuoaam u
rpynnam [lepuoanueckoit cucremsl XuMuIeckux 3aeMeHToB 1. 1. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHHUN XapaKTepH30BaTh (OMHCHIBATH) OOIINE XUMHUYECKHE CBOWCTBA
HEOPTraHWYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, IMOATBEPXKIATh CYIIECTBOBAHHE T'€HETHUECKOU
CBSI3M MEXKJYy HEOPraHWYECKUMH BEIIECTBAMU C TIOMOINBI0 YPaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKIUI;

c(OPMUPOBAHHOCTh YMEHHUSI KIACCH(PHUIIMPOBATh XUMUYECKHE PEAKIHMHU M0 Pa3IuYHBIM
MpU3HAKaM (YUCTy U COCTaBY pearupyromux BEHIECTB, TEIUIOBOMY 3P (HEKTy peakiiuu, U3MEHEHHUIO
CTerneHel OKUCITIEHUS AIIEMEHTOB, 00PAaTUMOCTH PEAKIINH, YIACTHIO KaTaln3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABIISITH YPABHEHUS PEAKIIMKA PA3IMYHBIX TUIIOB, MOJHBIC U
COKpal¢HHbIC YpaBHEHHUS pEaKIMii HMOHHOTO OOMEHA, YYWTHIBAas YCIOBUSA, MPU KOTOPBIX ITH
peaKIuy UIyT J0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHI TTPOBOIUTH PEAKIINH, TTOATBEPIKIAIONTNE KAYECTBEHHBIN COCTaB
Pa3IMYHBIX HECOPTaHWMYCCKUX BCIICCTB, PACIIO3HABATH OIIBITHBIM HyTeM HOHBI, IPUCYTCTBYIOIINEC B
BOOHBIX paCcTBOpax HCOPraHMYCCKUX BECHICCTB,

c(hOpPMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIMTEIHHO- BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaiaHca dTUX PEaKIIHii;

c(hOpPMHUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAKIIMH OT
Pa3InYHBIX q)aKTOpOB; XapaKkTep CMCIICHUA XUMHUYCCKOI0O paBHOBECHAB 3aBUCUMOCTH OT BHCIIHETO
Bozneiicteus (mpuniun Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XMMHUYECKUE MPOIIECCHI, JEKAIIUE B OCHOBE
NPOMBIIIJICHHOTO TIOJXY4YEHHUS CEpHOW KHCJIOTHI, aMMHaka, a Takke CQOpPMHUPOBAHHOCTh
npeAcTaBIeHnd 00 OOIMMX HAay4YHBIX MPHHIWNAX W JKOJOTMYECKHX IMpo0IeMax XHUMHYECKOTO
MIPOM3BOJICTBA;

C(l)OpMI/IpOBaHHOCTI: YMeHI/II\/'I OpOBOAUTL BBIYUCIICHHUA C HCIOJB30BAHUCM TIOHATUA
«MaccoBasi JIOJISl BEIIECTBA B PACTBOPE», OObEMHBIX OTHOILICHHH ra30B MPU XUMHUECKUX PEaKIHIX,



Macchl BELIECTBA WK 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BELIECTBA, MAacce UM O0BEMY
OJIHOTO U3 YYacTBYIOIIMX B PEAKIMH BEILIECTB, TEIUIOBOTO 3¢ (dekTa peakiuy Ha OCHOBE 3aKOHOB
COXPAHEHHUS MAcCChl BELECTB, IPEBPALLICHHS U COXPAHEHUS YHEPTUH;

c(OpPMUPOBAHHOCTh YMEHUH COOJIIO/IaTh TPaBHJIA MOJIH30BAHUS XUMUYECKOW TOCYIOH H
71ab0paTOpHBIM 000pYJIOBaHHEM, a TAaK)Ke MpaBHiIa OOpAalllEHUsI C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKILHUSMU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHH IUIAHHPOBATh W BBIMOJIHATh XUMHUYECKUH OSKCIICPUMEHT
(paznokeHue mepoKcuia BOJOpOia B IPUCYTCTBUU KaTalu3aTopa, OIPEIEICHUE CPENlbl paCTBOPOB
BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PAa3IMUHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaKkiuu, peakiii HOHHOTO 0OMEHa, KaueCTBEHHbIE PeaKIK Ha cylbdat-, kKapooHaT-
U XJIOPUA-aHUOHBI, HAa KAaTUOH AaAMMOHHS, PELUICHUE OSKCIEPUMEHTAIBHBIX 3aJa4 MO0 TEeMaM
«Meramnel» u «Hemeramibl») B COOTBETCTBHHM C MPaBUIAMH TEXHUKH O€30MACHOCTH IIPH
oOpallleHud C BelecTBaMH U J1a00paTOPHBIM O00OPYAOBaHUEM, WPEICTABISITh PE3YIbTATHI
XUMHYECKOTO JKcrepuMeHTa B ¢GopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd M
(GhopMyIUpPOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHM KPUTHUECKH AaHAIM3UPOBATh XHUMHUYECKYI0 HH(OpPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CPE/ICTBA MACCOBOM KOMMYHHUKAIMK, IHTEpHET U APYrux);

c(OPMHUPOBAHHOCTh YMEHMH COOJIOJAaTh IMpaBWiIa SKOJOTHYECKH I1e1ecO00pa3HOro
HOBEJCHU B OBITY M TPYIOBOH JEATENBHOCTH B IENAX COXPAaHEHHUsS CBOEr0 3JI0pOBbS U
OKpYXKalollled MPUPOAHOM Cpelbl, OCO3HABATH ONACHOCTb BO3JEHCTBUS HAa JKUBBIE OPTraHU3MbI
OnpeAeNEéHHBIX BEIIECTB, MOHUMas cMbici nokasarens IIJIK, mosicHsaTh Ha mpumepax crocoObl
YMEHBILIEHUS U IPEAOTBPALLEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHNU3M YEJIOBEKA,

Ul 00YYaroIIMXCS C OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 3/J0POBbS: YMEHHE IPUMEHATH
3HaHMSI 00 OCHOBHBIX JIOCTYIHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUUYECKUX SIBICHUN;

JUISL CIIENBIX U CIa0OBUIAIIMX OOY4YaIOLUXCsl: YMEHHUE UCIIONIb30BaTh PElbepHO-TOUCUHYIO
cucreMy o0o3Hauenuit JI. bpaiins s 3anucu xumuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC

HaumeHoBaHue pa3/iesioB U TeM

KoaudecTBO 9acoB

duekTpoHHbIe (LU (pPOBbHIE)

Ne n/m Konrpoabnbie | IIpakTuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoTshI
Pa3nes 1. TeopeTrnueckne 0CHOBbI OPraHMYeCKON XUMHHU
[Ipenmer opraHn4eckoi XUMHH. https://academy-

1.1 Teopust cTpOEHUS OPraHUYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenunenuii A. M. bytneposa Sele-4e24-ac02-efb16fa49f6a
Hroro no pazaeny 3
Pa3znen 2. YrieBoaopoasl

[IpenenbHbBIE YTIEBOAOPOIBI — hitps://academy-

2.1 P . P 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATRAHBT ec23-473¢-b3d7-ed82fcaddd02
HenpenenbHble yriieBogopOIb: hutps:acadomy-

2.2 p yr p ' 6 0 1 content.apkpro.ru/lesson/403817 le-
AJIKCHPL, ATKATHCHDI, aTKHHRT 4158-4bd1-ac98-18dc1cfb9399

https://academy-

23 ApomMaTudecKkue yrieBoaoposl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feefsd
IIpupoaHbIe CTOYHUKHT
2.4 PHpOA 3 1 0 https://lesson.edu.ru/04/10
YIJI€BOIOPOOB U UX IepepadoTKa
Uroro no pazneny 13
Pasznea 3. Kuciopoacoaepxamme opranudeckue coelMHeHn st
https: -
3.1 Cruptel. Genon 3 0 0 P,

content.apkpro.ru/lesson/5439¢18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6£-bf84-c04fa471694f

Anbnerunsl. KapOoHOBBIE KUCIIOTHI.

https://academy-

32 7 content.apkpro.ru/lesson/8664b319-
Croxurie Spups! 0ba3-4945-b076-cb7ae5858b90
https://academy-
33 VrineBoanl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2¢212d4d0
Wroro no pasneny 13

Pa3znen 4. A3oTcoaep:xamye OpraHudecKue coeJMHeHm st

https://academy-

4.1 AwMuHBL. AMUHOKHCIIOTEL beikn 3 content.apkpro.ru/lesson/0c608a59-
4¢69-4481-839¢-92051201b73¢e
Hroro no pazaeny 3
Pa3zaeua S. BoicokoMoOJIeKYIsIpHBIE COeIMHEHUS
5.1 ITnacrmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro o paszaeny 2
OBIIEE KOJIMYECTBO HACOBIIO 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KITACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Kontpoabnsie | Ipakruueckue (uidpp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Teopernueckue 0OCHOBbI XMMHH
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepunonueckas cuctemMa XUMHUECKUX 3 0 0 https://lesson.edu.ru/04/10
sneMeHToB M. 1. MenaeneeBa
1.2 XUMHYECKUE PEAKIUU 6 1 1 https://lesson.edu.ru/04/10
Crpoenue BemectBa. MHOrooOpasue
1.3 TPOCHAE BELICCTE roroobpas 4 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no pazaeny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannyeckasi Xumust
2.1 MerTanmnbt 0 1 https://lesson.edu.ru/04/10
2.2 Hemeramsl 1 https://lesson.edu.ru/04/10
2.3 (B335 HEOPTAHMYECKHX 1 OPraHHHCCKNX 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Hroro o pasaeny 17 https://lesson.edu.ru/04/10
Pa3nen 3. Xumus u KM3Hb
3.1 XUMUs U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB IT10 ITPOT'PAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoiaunuecTBo 4acos
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabubie | IIpakTuuyeckue
n/n Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
IIpenmeT opraHu4ecKO XUMHH, https://academy-

1 €€ BO3HUKHOBEHUE, Pa3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HA4YCHUEC Sele-4e24-ac02-efbl6fa49f6a
Teopust CTpOEHHST OpraHUYECKUX https://academy-

2 coenurenuit A. M. bytneposa, 1 0 0 content.apkpro.ru/lesson/c935a58¢-
€€ OCHOBHBIC ITOJIOKCHUS ab0e-4¢59-9dcf-20517ae4b52¢
[Ipencrasnenue o
KJI1accU(UKAUN OPTaHUIECKUX
BemiecTB. HomeHkmaTypa https://academy-

3 ) yp 1 0 0 content.apkpro.ru/lesson/726e€099-
(cucTemaTiicckas) n e129-410f-b8be-bdch589acad1
TPUBHAJIbHBIC HA3BAHUS
OpPTaHWYECKHUX BEIIECTB
AJIKaHBI; COCTAB ¥ CTPOCHHE https://academy-

4 ’ . p ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
TOMOJIOTHHCCKHIH P ec23-473c-b3d7-ed82fcaddd02
MeTaH u 5TaH — MPOCTEHIITHE https://academy-

5 p 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPCACTABUTCIIH ATKAHOB ec23-473c-b3d7-ed82fcaddd02
AJKEHBI; COCTAaB U CTPOCHHUE https://academy-

6 . ' p ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
cBomCTBa 4158-4bd1-2e98-18dc1cfb9399
DTHIIEH U IIPOIIWIEH —

7 p 1 0 0 https://lesson.edu.ru/04/10

MPOCTEUIIINE MPEACTABUTEN



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[IpaxTuueckas padora Ne 1.

https://academy-

8 «Ilonydenue sTuneHa u content.apkpro.ru/lesson/53¢d2379-
M3yYEHHUE €r0 CBOMCTBY» 2a45-43b1-9f67-7ebcdaf03cel
Ankanuensl. byranuen-1,3 u

ermOyraguen-1,3. [Tonyuenue

9 METHIDYTAAHER AyaeH https://lesson.edu.ru/04/10
CUHTETHUYECKOT0 KayuyKa 1
PE3UHBI
AJIKUHBI: COCTaB U OCOOCHHOCTH
cTpoe , TOMOJIOTHYCCKHM PSII.

10 TPOCHITE, T NN e https://lesson.edu.ru/04/10
AueTuieH — MnpocTenImn
MPEJICTAaBUTENb aJTKUHOB
Boruncnenus no ypaBHeHUIO hitps://academy-

11 . yp content.apkpro.ru/lesson/7dada027-
XUMHTICCKON peatiim 8448-418f-b416-fbaledd4ab6d
ApeHbl: 6EH30IT U TOIYO bitps:academy-

12 Tp ] Yol content.apkpro.ru/lesson/d86d7d00-

ORCITHOCTE apeHop d5b4-491d-aded-c3ddal9feef4
I'eneTndeckas cBs3b

13 YIIEBONOPOAIOB, https://lesson.edu.ru/04/10
MPUHAJISKAIINX K Pa3IMYHBIM
KJlaccam
[IpupoHbIE HCTOYHHUKHU
YTJIEBOJOPOOB: IPUPOIHBIN a3

14 Y TIONTyTHBIE HEPTSHbBIE Ta3bl, https://lesson.edu.ru/04/10
He(Th U POJYKTHI €€
nepepadoTKu
[IpupoaHbie ICTOYHUKH

15 Pupoz https://lesson.edu.ru/04/10

YTJIEBOJOPOOB: IPUPOIHBIN a3



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

U TIONYTHBIE He(TSHBIE ra3bl,
HEPTH U IPOAYKTHI €€
nepepadoTKu

KonTtponbHas pabora o

16 https://lesson.edu.ru/04/10
paszaeny «YTIeBOAOPOIAbD)

IIpenenbHble OJTHOATOMHBIE https://academy-

17 CHUPTHL: METAHOJ U 3TAHOJL. content.apkpro.ru/lesson/5439¢18b-
Bonoponnas cBs3b 7440-4b6£-bf84-c04fa471694f
MHOroaTOMHBIE CITUPTEL https://academy-

18 PThE content.apkpro.ru/lesson/461aa9c8-
JTHJICHTTHKOIE 1 TTHHCPHIH c0ef-4827-a8e5-d12a0bedc826
DEHOJ: CTPOCHUE MOJIEKYJIBI, https://academy-

19 du3nUecKrne 1 XUMHUYECKHE content.apkpro.ru/lesson/649883b8-
CBOICTBA, IPUMEHECHHUE 7c51-4f16-896¢e-10a2278b08f1

https://academy-
Anpaeruabl: GopManbaeTuI U

20 ACTHJEL: § i ACTA content.apkpro.ru/lesson/8664b319-
AHCTATLACTIL. ALCTOH Oba3-4945-b076-cb7ac5858b90
OIHOOCHOBHBIE TIPEIETbHBIE https://academy-

21 KapOOHOBBIEC KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAsA U YKCyCHast 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuyeckas padora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa yKCyCHOM content.apkpro.ru/lesson/9834d408-
KUCIIOTBD) 386d-444a-8de3-7etba8b98cdb
CreapuHOBas U OJICMHOBAs

23 KHUCJIOTBI, KaK IIPEACTaBUTEIN https://lesson.edu.ru/04/10
BBICIINX KapOOHOBBIX KUCTIOT
Mpbuta Kak COJM BBICIIUX

24 KapOOHOBBIX KHCIIOT, UX https://lesson.edu.ru/04/10

MOIOIIIee IEUCTBUE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CrnoxHnble 3(hupbl Kak
IPOM3BOIHBIE KaPOOHOBBIX

https://academy-

25 r content.apkpro.ru/lesson/71ac43f2-
(CHETIOT. & PO CHOAHBIX a0d4-4945-a0eb-1e59cd54d9f
3¢hupoB

) https://academy-
Kupsr: rugponus, npuMeHeHHe,
26 5 content.apkpro.ru/lesson/71ac4312-
HOSIOTHACCKaA POIIL JKUPOB 20d4-4945-a0eb-1e59cd5f4d9f
VrieBoasl: cOCTaB,
knaccudukanus. BaxnHeimme https://academy-

27 _' content.apkpro.ru/lesson/709ce43a-
TPpCACTABUTEIH. TTHOKO34, deb6-4281-963b-01d2¢212d4d0
dpykTO3a, caxaposa
Kpaxmai u nemiroiio3a Kak

28 P H https://lesson.edu.ru/04/10
MIPUPOAHBIC MOJUMEPDI
KoHTtpoisbHas pabora 1o

a3geln

29 pasiely https://lesson.edu.ru/04/10
«Kucnopoaconepxaune
OpTraHUYECKHUE COCTMHEHUS

https://academy-
30 AMUHBI; METHJIAMUAH U aHUJINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205201b73e
AMHWHOKHUCIIOTHI KaK
aM(OTEpPHBIE OPraHUYECKHE hitps://academy-

31 P p 6 content.apkpro.ru/lesson/c2f2f3d7-
COCAMHCHHA, X OHOJIOTHICCKOC 43d1-4873-ace0-78¢ca6009628
3Hauenue. [lenTumsl
benku kak nmpupogHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7-
COEIUHEHUS 43d1-4873-ace0-78eca6009628
OCHOBHBIE TTOHATUA XUMHAHU

33 https://lesson.edu.ru/04/10

BBICOKOMOJIEKYJISIPHBIX



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

COEeIUHEHUI

OcCHOBHBIC METOJbI CUHTC3a

34 BHCOKOMOHUe KYIBIPHRIX 1 https://lesson.edu.ru/04/10
coeguHeHui. [Imactmaccsl,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://lesson.edu.ru/04/10

11 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHAYECKHUHN DJIEMEHT. ATOM.
DJeKTpoHHas! KOH(UTYpAIHs aTOMOB

https://lesson.edu.ru/04/10

[Tepnoanueckuii 3akoH u [lepuoauueckas
CHUCTEMa XMMUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBSA3b C COBPEMEHHOM
TEOpUEH CTPOCHUS aTOMOB

https://lesson.edu.ru/04/10

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHWYCCKHUX JJIEMCHTOB U UX
COCJIMHEHUH I10 TPYIIIIaM U MIePHOIaM.
3HaueHue MePUOINIECKOro 3aKOHA U
CUCTEMbI XUMUYECKUX dmeMeHToB [1.1.
MeHnzeneeBa B pa3BUTHH HAYKH

https://lesson.edu.ru/04/10

CrpoeHnue BemecTa. XMMUUYECKas CBA3b,
e€ BU/Ibl; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBsA3U. BomopoiHas cBs3b

https://lesson.edu.ru/04/10

BasieHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenenb okucneHus. BeliecTsa
MOJIEKYJIIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

https://lesson.edu.ru/04/10

[ToHsTHE O TUCTIEPCHBIX CUCTEMAX.
HcTtrHHBIE U KOJUIOWAHBIE PACTBOPHI.
MaccoBas 10715 BEILIECTBA B paCTBOPE

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.
['eneTnueckas CBsI3b HEOPIrAHUYECKUX
BELIECTB, Pa3IMUHBIX KJIACCOB

https://lesson.edu.ru/04/10

Knaccudukanus XuMu4eckux peakuuii B
HEOPraHUYECKON U OPraHuYeCKON
XUMHH. 3aKOH COXPaHEHUS MacChl
BELICCTB; 3aKOH COXPAaHEHUS U
IIPEBPALICHNS] SHEPTUU IIPH XUMUYECKUX
peaxkuusax

https://lesson.edu.ru/04/10

Cxkopoctb peakiuu. OOpaTumblie
peakiuu. XUMUYECKOE PaBHOBECHE

https://lesson.edu.ru/04/10

10

[IpakTuueckas padora Ne 1. «Bnusinue
pa3Iu4HbIX (PAKTOPOB HA CKOPOCTH
XAMHYECKON PEaKIUM)

https://lesson.edu.ru/04/10

11

DNeKTpoNnTHYECKas TUCCONALIHS.
[TonsiTne o Bonopoanom nokasarene (pH)
pactBopa. Peakniun nonHoro ooMeHa.
['maponu3 opraHMyYecKux U
HEOPTaHNYCCKUX BCUICCTB

https://lesson.edu.ru/04/10

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsaTue 00 anexkrponuse
pacIuIaBoOB ¥ pacTBOPOB COJIEH

https://lesson.edu.ru/04/10

13

KoHnTtponbHas paboTa 1o pasaeny
«Teopernueckre OCHOBbI XUMHUU»

https://lesson.edu.ru/04/10

14

Mertamisl, UX MOJ0KESHUE B
[Tepunonnueckoii cuCTeMe XUMHUIECKUX
anemenToB 1. 1. MenaeneeBa u
0COOCHHOCTH CTpOEHHUs aToMOB. Ob1ue

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

¢du3nveckre CBONCTBA METAIIIOB

15

CniaBbl METAIIOB. DJIEKTPOXUMHUYECKUI
PAI HAIIPSKEHUN METAJIOB

https://lesson.edu.ru/04/10

16

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIoB (HATPUH, Kaaui, Kaablui,
MarHui, aJIIOMUHUIN) U KX COCTUHECHUI

https://lesson.edu.ru/04/10

17

XuMHYEeCKHE CBOMCTBA IIMHKA, JKeJe3a U
UX COCTUHCHUMN

https://lesson.edu.ru/04/10

18

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COeTUHEHUN

https://lesson.edu.ru/04/10

19

[IpakTuueckas padora Ne 2. "Pemenne
AKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertamb»"

https://lesson.edu.ru/04/10

20

HeMeTaJIJH)I, X ITOJIOKECHUEC B
Ilepronnyeckoi cucTeMe XUMUYECKHX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUSI aTOMOB

https://lesson.edu.ru/04/10

21

Ou3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HEeMETauioB (Ha IpUMeEpe
KHCIJIOpO/Jia, cepbl, hocdopa u yrieposaa)

https://lesson.edu.ru/04/10

22

XHWMHUYECKUE CBOMCTBA raJIOT€HOB, CEPHI
1 UX COECTMHEHUN

https://lesson.edu.ru/04/10

23

XuMH4ecKue CBOMCTBa a30Ta, hocodpa u
UX COeTUHEHUI

https://lesson.edu.ru/04/10

24

XUMHUYECKUE CBOMCTBA YIJIEpO/a,
KpEMHUA U UX COG}II/IHGHI/Iﬁ

https://lesson.edu.ru/04/10

25

[IpuMeHeHne BaKHEHIIINX HEMETAIJIOB U
UX COECUHEHUN

https://lesson.edu.ru/04/10
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26

O0001IeHNE U CHCTEMATH3aLKs 3HAHUI
o Teme «HeMeTtamnely. Berauciaenus mo
YpaBHEHUSIM XUMHUYECKHX PEAKIUN U
TEPMOXHUMHUYECKHE PACUETHI

https://lesson.edu.ru/04/10

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME
"Hemeramnsl"»

https://lesson.edu.ru/04/10

28

KontponbHast pabora mo remam
«Metamae» U «HemeTamis»

29

HCOpFaHI/I‘IeCKI/Ie U OPraHUYCCKUC
KHCJIOTHI. HeOpFaHI/I‘leCKI/IC u
OpTraHN4Y€CKUC OCHOBAHUA

https://lesson.edu.ru/04/10

30

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYECKHUE COCANHEHUS.
I'eneTnyeckas CBA3b HECOPraHUYECKUX U
OpPraHWYECKHX BELIECTB

https://lesson.edu.ru/04/10

31

Ponb xumun B obecieueHun
HKOJIOTMYECKOH, SHEPreTHYECKON U
NUILEBOM 6€30MaCHOCTH, pa3BUTUU
MeIUIUHBI

https://lesson.edu.ru/04/10

32

[IpencraBienust 06 oOUUX HAYIHBIX
anHanax HpOMI)IHIJ'IeHHOFO nonyquI/m
Ba)KHEHIIINX BEIIECTB

https://lesson.edu.ru/04/10

33

YenmoBek B MHUPE BEUIECCTB U MaTCpHUAIOB

https://lesson.edu.ru/04/10

34

XHUMHS U 300pOBbE YEIIOBEKA

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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