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[TporpamMmMa 1mo XMMHUH Ha YpOBHE CpeaHero o0miero oopazoBanus pazpadoTaHa Ha OCHOBE
®enepanbHoro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelepalibHOl 00pa30BaTEIbHOM MPOrpaMMbI CPETHETrO
obmero oOpazoanusi (POIlI COQO), npencraBieHHblx B DenepanbHOM TrOCyIapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MONOXEeHUH «CTpaTeruu pa3BUTHUS
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY mOJAXO0I0B K pa3paboTKe MHpOorpaMMbl MO XUMHH, K OIpEAEICHHI0 OOlIei
CTpaTeruyl 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIUXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» aas 10-11 kimaccoB Ha 0a30BOM ypOBHE COCTaBWIJIM KOHIENTYajbHbIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

B cooTBeTCTBUM ¢ JaHHBIMH TMOJIOKEHUSIMU IIporpamma 1o XxuMuu (6a30BbId YPOBEHb) Ha
YPOBHE CpeIHero o0miero o0pa3oBaHus:

yCTaHaBIWBAET 00s3aTeIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJACp)KaHHE, OIMPEICIsIeT
KOJIMYECTBEHHBIE M KaUE€CTBEHHBIE €r0 XapaKTEPUCTUKU Ha KaKJIOM dTare W3y4eHMsl MpeIMeETa,
[pelyCMAaTPUBAET MPHUHLMIIBI CTPYKTYpPUPOBAHMSI COJEP)KaHUS M pACHpENESIeHUuss €ro 1o
KJIaccaM, OCHOBHBIM pasJieliaM U TeMaM Kypca;

na€T TNpPUMEpPHOE pachpeseieHne Y4eOHBIX YacoB IO TEMaTHYECKUM paszzeiiam,
PEKOMEHIYET NMPUMEPHYIO MOCIEAO0BATEIBHOCTE M3YYEHHs OTAEIBHBIX TEM Kypca C Y4ETOM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX
ocobenHocTel oOyuaromuxcs 10-11 kmaccos;

Ta€T METOAMYECKYIO0 MHTEPIIPETALINIO LI€TIei U3yueHus IpeaMeTa Ha YpOBHE COBPEMEHHBIX
IPUOPUTETOB B CHUCTEME CpPEIHEro o0Iero oOpa3oBaHUS, COAEPKATEIBHOM XapaKTepUCTHKU
IUTAHUPYEMBIX pe3yJIbTaTOB OCBOEHHS OCHOBHOW 00pa3oBaTelIbHONW MPOrpaMMbI CPETHETO
oOmiero o00pa3oBaHUsl (JUYHOCTHBIX, METANpPEAMETHBIX, IPEIMETHbIX), OCHOBHBIX BHUJ/IOB
y4eOHO-TI03HaBaTEIbHON JIEATENTFHOCTH OOYUaIOIIErocsi M0 OCBOCHHUIO COZEp)KaHUsS IMpeaMeTa.
[To BceM Ha3BaHHBIM MO3MLMUSAM B TMPOrpaMMe MO XUMHHM COOJIIOJI€Ha HPEeEeMCTBEHHOCTh C
denepanbHOit paboueil mporpaMMoil OCHOBHOrO o0Omiero oOpas3oBaHus mo xumuu (s §-9
KJIaCCOB 00pa3oBaTeIbHBIX OpraHu3aInii, 6a30BbIi YPOBEHB).

XuMmuyeckoe oOpa3oBaHHMe, MOJy4aeMOe€ BBIYCKHUKAMU  00I1e00pa3oBaTeIbHON
OpraHM3alyy, SBISETCS HEOThbeMJIEMOM dacThlo HX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIINM 3TAllOM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[IEHHOCTEH, NPHUCYIIUX IEJIOCTHOM CHCTEME XHUMHYECKOTO 0Opa3oBaHHs. OTH IEHHOCTH
KacaroTcsl TMO3HAaHUSI 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHHMS MHUPOBO33PEHHsSI M OOIIEH KYIbTYpHI
YeJ0BEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHOl cpene. Peanusyercs xuMudeckoe oopazoBaHue 00YJAIONUIMXCS HA YPOBHE CPEIHEro
o0riero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO IMpeamera «XUMHs», COJAepKaHUe M MOCTPOCHUE
KOTOpPOTO ONpEeJeNeHbl B IMpOrpaMMe IO XHMHUU C Y4E€TOM clneuu(PUKd HAyKd XUMHH, €€
3HAYEHUS B MO3HAHUU MPHUPOBI U B MaTepUAIbHOM KU3HU OOIIECTBA, a TAKXKE C yUYETOM OOIIUX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEAHEro OOIIEero



obpaszoBanusi B Poccuiickoii ®@enepanuu. Tak, Hanmpumep, npu (GOpMUPOBAHUHU COJEPKAHUS
npeaMeTa «XUMUsD» YITCHBI CIISAYIONINE TIOJ0KEHUS O Crieu(UKe U 3HAYCHUH HAYKH XUMUHU.

XUMUS KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO0 POJib B COBPEMEHHOMN
[UBUJIM3AIMH, B CO3/IaHUM HOBOU 0a3bl MaTepuaNbHON KyabTyphl. OHa BHOCUT CBOHM BKJIAI B
dbopMUpOBaHUE PAMOHAILHOTO HAYYHOTO MBIILICHUS, B CO3JaHHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpYy’KarollleM MHUpPEe KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEIIECTBEHHOI'O COCTaBA OKPYKAIOLIEr0 MHPA, OCO3HAHUS B3aUMOCBS3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHHUSI.

TecHo B3aUMOJEHCTBYS C JPYIMMU €CTECTBEHHBIMM HAayKaMHM, XHMHs CTala
HEOTHEMJIEMON YacThIO MHPOBOW KYyJIbTYPhI, HEOOXOIUMBIM YCIOBHEM YCIICUTHOTO Tpyda U
JKU3HU KaxJ0ro wieHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3HMJIATEeNIbHAS, KaK HayKa
BBICOKMX TEXHOJIOTMI HalpaBlieHa Ha pelIeHUE I100albHBIX MPOOJIEeM YCTOMYHUBOTO Pa3BUTHS
YEJI0BEUECTBA - CHIPHEBOM, YHEPTETUYECKOM, TUIIEBOM, IKOJIOTMYECKON 0€30MacHOCTH U OXPaHbI
310pPOBBSI.

B cooTtBeTcTBHM ¢ OOIIMMHU LENSMHA U TPUHIUIAMHU CpEIHEro oO0IIero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIi ypOBEeHb U3YUEHHUSI) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOYyYaromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOIO BKJIIOYEHHUS B JKU3Hb COILMYMA,
MIPOJIOJDKCHHS 00pa30BaHUs B PA3IMYHBIX 00JIACTSX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHCH.

CocraBisitoliuMHu  IIpeMeTa «XuUMUs» ABIAIOTCS 0a30Bble Kypchbl - «OpraHumdeckas
xuMus» U «O01Ias 1 HEOpraHM4ecKass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHHS KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH MO0 HEOPraHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUU U3 OOUIeW XMMHMU) U OpraHuveckord xumMuu. PopMuUpoBaHUE TAHHOW CHCTEMBI 3HAHUI
OpU U3YYeHUU TpeaMmeTa obOecredrBaeT BO3MOXXHOCTh PACCMOTPEHHs] BCEr0 MHOT0oOpa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa coaepxkanusi KypcoB - «Opranuueckas xumus» u «O0I1as 1 HeopraHu4ecKas
XUMHUSD» cHOPMHUPOBAHA B TIPOrpamMMe MO XMMHUH Ha OCHOBE CHUCTEMHOTO TOJX0/1a K U3YYCHHIO
ydeOHOro Marepuaia W OO0yCIOBIE€HA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHMM Ha
OTPENIETIEHHBIX TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OpPraHWYeCKOM XHWMHU BEIIECTBA
paccMaTpuBaIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHS OPraHWYECKHUX COCIMHEHHH, a
TaK)kK€ Ha YPOBHE CTEPEOXMMHYECKHUX W 3JIEKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEIIECTB.
Cenenusi 00 M3y4yaeMbIX B Kypce BEIIECTBaxX HAIOTCS B Pa3BUTHUU - OT YIIEBOAOPOIOB IO
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHHMH. B Kypce opraHMyeckoil XMMUU MOIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOIO OOIero o0pa3oBaHUs TMEepBOHAYATILHBIC
MIPEACTABICHHUS O XUMUYECKOM CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEIIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Toq HOBBIM yTriOM 3peHHsS B TpeaMere «XuMus» 0a30BOTO YPOBHS paccMaTPHUBAETCS
W3y4YEHHBII HAa YpPOBHE OCHOBHOTO OOIEero oOpa3oBaHUS TEOPETUYECKUNA MaTepuan u
dakTosornuecKrue CBEACHHs O BEIIECTBAX U XMMHUYECKOW peakuuu. Tak, B 4acCTHOCTH, B Kypce
«OO01mas © HEOpraHWYEeCKassk XUMHUs» O0YJarOIIUMCS TPEJOCTABISAETCSI BOSMOXKHOCTh OCO3HATh
3HaUEHUE TEPUOJAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTHYECKHX MO3UIIH,
rIyOKe TMOHATh HCTOPUYECKOE H3MEHEeHHE (YHKIMI 3TOro 3akoHa - OT obOoOmiaromieit 1o
00BSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHWN O BaKHEWIIMX BEHIECTBAX, X COCTaBe, CTPOCHHH, CBOWCTBAX U
MIPUMEHEHNH, & TAKKE 0 XMMUYECKUX PEAKLMIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX NPOTEKaHUs
nononHsieTcss B Kypcax 10 w11 KiaccoB 3ieMEHTaMH  COJAEpP)KAHUS, HMEIOIIUMU



KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMIMOCBSI3M XHMHHU C JPYTUMH HayKaMH, pPacKpbIBalOT €€ poJib B TO3HABATEIbHOW U
MPAKTUYECKON JESITEILHOCTA YEIIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBXKEHHUS K IPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSI3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIEOBATENbCKUX 3a7ady. B 1esom cojepxaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS M3yY€HUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKOI OCHOBBI JJIsi TOHUMaHUSI PUIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE AMHCTBO HEOPTAHUYECKOTO U OPTaHMYECKOTO MHPa, 00YCIOBIEHHOCTh CBOHCTB
BEII[ECTB UX COCTABOM U CTPOCHHEM, MIO3HABAEMOCTh MPUPOIHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA
U pEUICHUS TPOTHBOPEUYHA MEXIy HOBBIMU (PaKTaMU M TEOPETUUYECKUMHU TMPEANMOCHUTKAMU,
OCO3HAHHE POJIM XUMHUU B PEIICHUH JKOJIOTMYECKUX TPOOJIEM, a Takke MpodiieM cOepexeHUS
SHEPreTUYECKUX PECYPCOB, ChIPbhsI, CO3JaHMs HOBBIX TEXHOJIOTHI U MaTepUATIOB.

B mane pemeHus 3ajady BOCIUTAHUS, PA3BUTHUS W COLMAIM3ALUU  OOYYArOIIMXCS
IOPUHSITBIE MPOTPAMMON MO XUMHH TMOAXOABI K OINPEACNCHUIO COJACPXKAaHUS M TMOCTPOSHUS
npeaMeTa mpeaycMaTpuBaloT (HOpPMUPOBAHHE YHUBEPCAIbHBIX yUEOHBIX JIEHCTBUN, MMEIOIIMX
0a30BOEC 3HAUCHUE IS PA3IUYHBIX BHJIOB JICATCILHOCTH: PEIICHUS MPOOJIeM, IIOUCKa, aHaIN3a U
00paboTkn WHPOpPMAIUH, HEOOXOMUMBIX JJIsi TNPUOOPETCHHS OINbITa MPAKTUYCCKOH U
MCCJIEI0BATENbCKOM JIEATETbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B TTO3HAHUU XUMUHU.

B mpakrtuke npenogaBaHus XMMHHM Kak Ha YpOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs TaK U
HA YpPOBHE cpemHero oOmiero o0pa3oBaHusl, TMpPU  OINpPENeJICHHH COJepKaTeIbHOU
XapaKTepUCTUKU IIeJiel M3y4YeHHs MpeAMeTa HampaBlIeHUEM I[EePBOCTEIIEHHON 3HAYUMOCTHU
TPaAWLIMOHHO TpHu3HAETCs (OpPMUPOBAHHWE OCHOB XHUMHUYECKOW HayKu Kak o0mactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW JI€ATEIbHOCTU 4YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOW KyJabTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIPEICTICHUIO 1IeJIeH U3YUCHUS TIPEIMETA SIBISICTCS BIIOJTHE ONPABIaHHBIM.

CoriacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMU IIEJISIMH HU3y4YeHUs TpeaMera «XuMus» Ha
6a3zoBoM ypoBHe (10-11 ki1.) ssBIsIFOTCS:

GOpMHpPOBaHME CHUCTEMBl XHMMHYECKHX 3HAHUN KaK BaKHEWINEW COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOpPOM JIeKaT KIIOYEBBIE TOHSTHS,
dbyHIaMeHTalbHbIE 3aKOHBl U TEOPUU XUMUU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M MOHUMaHHE
CYIITHOCTH JOCTYMHBIX 00OOIICHHI MUPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMIIEHHE C HCTOpUe
WX Pa3BUTHUS U CTAHOBJICHHUSI,

dbopMHUpOBaHWE M PA3BUTHE MPEICTABICHUA O HAYYHBIX METOJaX MO3HAHUS BEIISCTB U
XUMHUYECKHX pEeaKInid, HEOOXOJUMBIX JUIs MPUOOPETCHHUS YMEHWUW OPHUCHTHPOBATHCS B MHPE
BEIICCTB W XUMHUYECKHX SIBICHHHA, WMCIOIMUX MECTO B TPHPOJAC, B TPAKTHUSCKOH U
MMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUI U CIIOCOOOB JIEATEIHHOCTH, CBA3aHHBIX C HA0IOIeHHEM U 00BICHEHUEM
XUMHUYECKOT0 IKCIIEPUMEHTa, COOJII0IEHUEM TIPaBHIT O€30MaCHOTO OOpAICHHS C BEIIECTBAMH.

Hapsiny ¢ aTuM conepskaTenbHas XapakTepUCTUKA IeNel W 3a7a4 U3yueHUs MpeaMera B
mporpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU IMIPHOPHUTETAMU
B cHCTeME cpemHero obmero obOpazoBaHusi. CerogHs B TPEMOJaBaHUM XUMHUU B OOJbIICH
CTEMeHW OTAAETCS TPEANOYTCHHE MPAKTUYECKONM KOMIIOHEHTE COJEpX aHUs OO0ydeHus,
OpUEHTUPOBAHHOM Ha TOJATOTOBKY BBINYCKHHKA OOIIe00pa3oBaTeNbHON  OpraHu3aluy,
BIIAJICIONIETO HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U



YMEHHMSIMH aKTUBHOTO TOJIYYEHHs] 3HAHUN M MPUMEHEHUS UX B PealbHOM >KU3HU ISl pelIeHUs
MPAKTUYECKHX 3a7ad.

B 31011 cBs13M ipu n3ydeHUH npeaMera « XuMus JOMHUHUPYIOIEe 3HaUeHUEe MPUoOpETaroT
TaKue 1eJIM U 33/1a4u, KaK:

ajgantanus Oo0y4Jarommxcs K  YCIOBUSIM  JUHAMUYHO  Pa3BHUBAIOIIETOCS  MHPA,
dbopMupoBaHHE HMHTEIUIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K CaM00Opa3oBaHHIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO TPAMOTHBIX pEUIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHue y OOy4YaIOIIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIIUN),
UMEIOIINX YHUBEPCAIBHOE 3HAUYCHUE JIJISl PA3IIMYHBIX BHJIOB JICATEIBHOCTH: PEIICHUS TPOOIIEM,
MOWCKa, aHaIM3a W 00paboTku WHGPOpPMAIK, HEOOXOAMMBIX JUISI TPUOOPETEHHS OIbITa
JESTEIIbHOCTH, KOTOpasi 3aHMMAeT BaXXHOE MECTO B IMO3HAHWW XUMUH, a TAKXKe JJII OIEHKHU C
MO3UIUI IKOJIOTUICCKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIICCTB M XUMUYCCKUX MPOIIECCOB
Ha OpPTraHW3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYalbHBIX U TBOPUECKHUX CIIOCOOHOCTEH
00y4aromuxcsi: CIoCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSMH, UCIIOIB30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE
TEXHOJOTHMHM IS TIOMCKAa W aHalu3a yd4eOHOW W HAyYHO - TIONYJISpHOW WHOOpMAIUN
XUMHUYECKOTO COJICPIKAHUS,

(GbOopMUPOBAHUE U PA3BUTHE Y O0YUAIONINXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIICHHS,
HAOJIOIATEIIBHOCTH, COOPAHHOCTH, AaKKypPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJMMEI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU U [IPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TYMAaHUCTHYECKOH HaIlPaBICHHOCTH
XUMHUHM, €€ BaXHOW pONMM B  pEIIEHHH TJI00aNbHBIX  MPOOJNEeM  palMOHATBHOTO
MPUPOIOTIONH30BAHUS, TIOMONHEHUS SHEPreTHYECKHX PECYpCOB M COXpPaHEHUsS MPHPOIHOTO
paBHOBECHSI, OCO3HAHUSA HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K TMPUPOJE U CBOEMY
3JIOPOBBIO, & TAK)KE TMPHOOPETEHUS OIBITA MCIIONB30BAHMSI MOTYICHHBIX 3HAHUH JJIS TIPUHSATHUS
TPaMOTHBIX PEIICHHUN B CUTYAIUSX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHUSIMHU.

[lemn w 3amaum M3ydeHHs MpeaMera «XHMEs TOMYyYHIH MOAPOOHYI0 METOIUYECKYIO
UHTEpIpeTanuio B pasnene «llraHupyeMble pe3ylibTaThl OCBOCHHS MPOTPAMMBI IO XUMHH,
Onarogaps 4emy oOecnedyeHoO u€TKOe MpEACTaBIEHUE O TOM, KaKhe 3HAHWUS U yMEHHUS UMEIOT
MpsIMO€ OTHOIICHUE K pean3alii KOHKPETHOH 1eTH.

B yuebHOM mnaHe cpenHero ofOmiero oOpa3oBaHHs MpeaMeT «XuMHs» 06a30BOro YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «EcTeCTBEeHHO-HAYYHBIE TPEIMETHI».

OO0miee 9rciio YacoB, PEKOMEHIOBAaHHBIX /IS U3ydeHHsl XuMuu - 136 gacos: B 10 kiacce -
68 yaca (2 gaca B Hezento), B 11 kimacce - 68 yaca (2 gaca B HEZICIIO).



COJAEP/KAHUE OBYYEHUA

10 KUIACC

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeTr opraHM4ecKoOd XMMHUH: €€ BO3SHUKHOBEHHUE, Pa3BUTHE M 3HAYCHHE B IIOJyYECHUU
HOBBIX BEIIECTB U MaTepHuaioB. Teopus CTpoeHUsl opraHuueckux coenuHeHuit A.M. bytieposa,
e€ OocCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n3oMepus. XuMUYecKas CBS3b B OPraHMYECKUX COCIUHEHMSX - OQUHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBienue o knaccupukanuy OpraHUuecKux BeniecTs. HoMeHKkmaTypa opraHmuecKux
COCIMHEHUIN (cuUcTeMaTuyeckas) M TPUBUAIbHBIE Ha3BaHWS BAXKHEHIIMX IPEACTaBUTENICH
KJIACCOB OPraHUYECKHUX BELIECTB.

JKCIepUMEHTAJIbHbIE MeTO/IbI H3yYeHHs BellecTB M UX NMpeBpalleHuil

O3nakomiieHHe ¢ oOpa3llaMu OpPraHMYECKHUX BEIIECTB M MaTepuallaMd Ha HMX OCHOBE,
MOJCJIMPOBAHME  MOJEKYJ1  OpPraHMYeCKHX  BEIIeCTB,  HAOIIOJAEHWE U ONHMCAaHUe
JEMOHCTPALIMOHHBIX OIBITOB IO IPEBPALLEHUI0 OPraHMYECKHUX BEINECTB IIPU HArpeBaHUU
(mnaBieHue, oOyriavMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKHH pan. MeraH u 3TaH - mpocTeiliue
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuuy 3aMeleHUs U
TOpEHUS ), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUN psfl. DTWIECH U MPONUIIEH - IPOCTENIIne
IpPEJCTaBUTENIN aJKEHOB: (U3NYECKHE M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJloreHUpPOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpH3allun ), OJTydYeHHEe U IPUMEHEHHE.

Anxanuensl: OytagueH -1,3 u MetwiOyranueH-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJNKUHBI: COCTaB MU OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUH psl. ALETUIEH -
MPOCTEHIINN NPEJCTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PM3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIM, TOPEHHUS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3MYECKHE W XHWMHUYECKHE CBOMCTBA (peakuuu
raJIoreHUPOBAHUS M HUTPOBAHUs), MOJIy4YeHHWE U TpPUMEHEeHue. ToJyol: cocTaB, CTpPOEHHE,
¢du3nyeckrue U XMMUYECKHE CBOMCTBA (peakluy TrajJoreHupOBaHMs U HUTPOBAHUs ), HOJTy4YEeHUE U
npuMeHeHne. TOKCHMYHOCTH apeHoB. ['eHeTHueckas CBA3b MEXAY YIVIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[TpupoaHble UCTOUYHUKU YTIIEBOJOPOAOB. [IpupoaHbIi ra3 U MOMyTHbIE HEPTSHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKM HEPTH: MEeperoHka, KpPEeKHHT
(TepMHuUecKHid, KaTaTuTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HedTH, UX PUMEHEHHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKThI €ro nepepadboTKu.

JKCNEePUMEHTAJbHbIC METOAbI H3y4YeHHUs BEIeCTB H UX NpeBpalleHui

O3nakomiieHHE ¢ OOpasllaMH IUIacTMacc, KaydyKoB M pe3uHbl, Koyuiekuuu «Hedtb» u
«YTOoNb», MOJAEIUPOBAHUE MOJIEKYJ YIJIIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEIECHUE
NPaKTHYeCKO#l padoThI: MOJIyYEHNE STUIIEHA U U3YUYEHUE €ETO CBOWCTB.

Pacuérnble 3a1a4n

Bbruncnenuss mo ypaBHEHMIO XHMMHUYECKOM peakuuu (Macchl, o0OBbEMa, KOJIMYeCTBa
UCXOJIHOTO BEIECTBA MJIM INPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).



Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHBle ONHOATOMHBIE CHHUPTHL. METAaHOI M ATAHON: CTPOCHHE, (DU3UYECKHE H
XUMHUUYECKHE CBOWMCTBA (pEaKLUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHUE),
IpUMeHeHHe. BogopoaHble CBsI3U MEXAYy MOJIEKYJIaMH CIUPTOB. JlelicTBHE METAaHOJIA U dTaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHoroaTomMHble CHOUPTBHI. OTWIEHIVIMKOAb M TIHMIEPUH: CTpOeHHe, (u3nyeckue Hu
XMMHUYECKHE CBOMCTBA (B3auMOJecTBUE CO IIETOYHBIMHU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STUJICHTJIUKOJISL.

@DeHOoI: CTPOCHHE MOJICKYJIbI, (PU3MUECKHe M XHUMHYECKHE CBOWCTBA. TOKCHYHOCTBH
¢denona. [lpumenenue ¢enona.

Anprerupl U KeToHbl. DopMmanbAeruj, aueTaibIeru]: CTpoeHue, (uznydeckue Hu
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
IIOJIy4YEHUE U IPUMEHECHHUE.

AneToH: cTpoeHue, (GU3MYECKHEe U XMMHUYECKHE CBOMCTBAa (peakluu OKHUCIECHUS WU
BOCCTAHOBJIEHMSI ), IOJyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHast KUCIOTHI:
CTpoeHUEe, PU3NUECKUE M XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME ISl KJIacca KUCIIOT, PEaKIHs
TepudUKaNMU), TOoNydeHHe W mpuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble 3¢Upbl KaK MPOU3BOJIHBIE KapOOHOBBIX KUCIOT. I'MAPOIU3 CIOXKHBIX 3(UPOB.
Kupsl. I naponns xupos. [Ipumenenue xupoB. bruonorudeckas poip :KUpOB.

VYraeBoasl: cocTaB, Kiaccu(uKanus yrieBoaoB (MOHO-, TU- U MoaMcaxapuibl). ['roko3a -
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(Il), okucieHne aMMUa4yHBIM PACTBOPOM
okcupa cepedpa(l), BocctaHoBICHUE, OPOKEHHE TITFOKO3bI),

HaX0XJEHUE B MPUPOJE, IPUMEHEHHE, Onosnornyeckas posb. Porocunres. @pykro3a Kak
M30MEDP IIIFOKO3BI.

Caxapo3za - NpeICTaBUTENb JAWCAXapuUIOB, TUIPOJIM3, HAXOXKICHHE B MPUPOAEC U
IIPUMEHEHHE.

Kpaxman u nemironosa kak npupofssle noiauMepsl. CTpoeHUe Kpaxmaia U LEeJUTFOJIO036I.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJAO0M).

JKcNnepUMEHTAIbHbIE MeTO/IbI H3y4YeHHUs] BellleCTB M UX NpeBpalleHuii

[IpoBenenune, HabOO/IEHUE U ONMHUCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
KaueCTBEHHbIE PEaKLUU OJHOATOMHBIX CHUPTOB (OKHcIeHHe 3TaHona okcuaom menu(Il)),
MHOT'OAQTOMHBIX CHHUPTOB (B3aMMOJEHCTBHE TiulepuHa ¢ ruapokcunom menu(Il)), anpaerunnon
(oxucieHue aMMHUauHBIM = pacTBopoM okcuipa cepebpa(l) u  ruapokcugom  meau(Il),
B3aMMOJIEIICTBHE KpaxMaya ¢ MOJ0M), MPOBEJCHUE MPAKTUYECKON paboThI: CBOICTBAa pacTBOpa
YKCYCHOM KHCJIOTBI.

Pacuérnble 3a1a4n

Bbruncnenuss mo ypaBHEHHMIO XHMMHUYECKOM peakuuu (Macchl, o0OBbEMa, KOJIMYeCTBa
UCXOJIHOTO BEIECTBA MWJIM MPOJAYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).



A3oTcoaepxaliye OpraHuyecKne CoeiNHeHus!

AmuHbl. MeTHIaMUH U aHWIMH: COCTaB, CTPOCHHUE, (pu3nyeckre u XMMHUECKUE CBOICTBA
(ropenue, B3aUMOJICHCTBUE C BOJAOU U KUCIOTAMHU).

AMUHOKHCIIOTHI Kak aM(pOTEpHbIE OpraHnvecKkrue coeAnHeHus. PU3nUecKnue 1 XUMUYECKHE
CBOICTBA aMHUHOKHUCIOT (Ha IpuMepe MNMIMHA). buojormueckoe 3Hau€HHE AMMHOKMCIIOT.
IMenTuael.

benkn kak mpuUpoHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas, BTopuyHas u
TpPeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKME CBOMCTBAa O€NKOB: THUAPOJU3, JEHATypalus,
Ka4eCTBEHHbIE pEaKIUU Ha OEJIKH.

JKCIepUMEHTAJIbHbIE MeTOAbI H3yYeHHs BeleCTB M UX NpeBpalleHuil

Habmiogenne u omnmcaHue JEMOHCTPAllMOHHBIX OIBITOB: JEHATypauus OCIKOB IpH
HarpeBaHUH, LIBETHBIC PEAKLIUU OCJIKOB.

BbicokomosieKkyIsipHbIE COeJUHEHHS

OcHOBHBIE TNOHATUS XHMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHWI: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3alUH, CPEOHAs MOJIEKyJspHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH - TOJIMMEPHU3aLUs U TOJIMKOHJCHCALIMSL.

[Tnactmaccel  (MOJMMATHUIICH,  MOJUIPONMWICH,  MOJUBUHWIXJIOPUA,  IOJUCTHPOI).
HarypanbHblil 1 cuHTeTHUECKHE KaydyKu (OyTaJnEHOBBIN, XJIOPOIPEHOBBIA U HM30IPEHOBBIM).
Bosnokna: HaTypasibHble (XJIOMOK, ILIEPCTh, IMIENK), HMCKYCCTBEHHBIE (aLETaTHOE BOJOKHO,
BHCKO03a), CHHTETHYECKHUE (KaIPOH U JIABCAH).

JKCIepUMEHTAJIbHbIE MeTO/IbI H3yYeHHs BellecTB M UX NMpeBpalleHuit

O3HakomiieHHEe C oOOpa3laMu MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIJJacTMacc,
Kay4yKOB.

Me:xnpeamernbie CBA3H

Peanuszanus MeXIpeIMETHBIX CBS3€d NpU M3yYEHUM opraHudeckod xmmuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO -HAayuYHBIX MOHATUH, Tak U
MOHSTHUMN, SBJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIE TOHSTHS: SIBJICHUE, Hay4YHbId (akT, THUIIOTE3a, 3aKOH,
TEOpus, aHaliu3, CHUHTE3, KIacCUpUKalUsi, TMEePUOJUYHOCTb, HAOIIOJEHUE, HW3MEPEHUE,
AKCIEPUMEHT, MOJICTTUPOBAHHE.

®usnka: mMatepus, JHEPrHs, Macca, aToM, JIEKTPOH, MOJIEKYJla, JHEPTE€TUYECKUI YPOBEHD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BelleCTBa, (PU3MUECKUe BETUYMHBI U €AMHUIIbI
UX U3MEPEHUS.

buonorus: kierka, opraHusM, O6uocdepa, OOMEH BeLIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJOTUYECKH aKTUBHBIE BellecTBa (OENKU, YIIIeBOIbI, KHUPbI, PepMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbL, TOJIE3HBIE HCKOIIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHonorus: nuuieBble NPOAYKTHI, OCHOBbI PallMOHAIBHOIO MUTAHUS, MOIOIIIUE CPE/CTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIACC

Teoperuvyeckue OCHOBbI XUMHMHU

XUMHYECKUN dJIeMeHT. AToMm. Sapo aroma, H30TOMBI. ODJEKTPOHHAs 000JO0YKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacmpeneneHus AIEKTPOHOB MO OpOUTAIsIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHUOJIOB.
DneKTpoHHass KOH(PHUTypars aTOMOB.



Ilepuonnueckuii 3akoH u Ilepuogmyeckas cucteMa Xumuydeckux siemento .M.
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHnToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpPHEW CTPOEHHUS ATOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELLIECTB
10 rpyNIaM U nepuojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHUMHUYECKass CBA3b. Buabl XMMHUYECKOH CBs3M (KOBaJIEHTHAs
HEMoJIsIpHasl W TOJIApHAas, MOHHAsA, MeTauMuyeckas). MexaHu3Mbl o0Opa3oBaHUs KOBAJEHTHOM
XHMUYECKON CBS3M (OOMEHHBIN W JIOHOPHO -aKIEeNTOPHBIN). BomopoaHas cBsizb. BaaeHTHOCTB.
DneKTpOOTpULATENBHOCTh. CTEeNEeHb OKUCIIEHN. IOHBI: KATHOHBI ¥ aHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHUS. 3aKOH IIOCTOSTHCTBA COCTaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTve 0 qucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 101
BELIECTBA B PaCTBOPE.

Knaccudukanus Heopranuueckux coeauHeHuil. HomeHkiaTypa  HeOpraHMYeCKUX
BEUIECTB. ['eHeTHYecKas CBA3b HEOPIaHWYECKUX BEIIECTB, INPUHAMIEKAUX K Pa3IUYHBIM
KJIACCaM.

Xumnueckas peaknus. Kiaccudukanus XUMHUECKMX pEaKIUid B HEOPTaHMYECKOW W
OpraHMYECKON XMMUU. 3aKOH COXPAaHEHHS] MACChl BELLECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CKOpoCTh peakiuu, €€ 3aBHCHMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMBIE pEaKIUH.
Xnumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIME HA COCTOSHHUE XMMHMUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latense.

OnexTponuTtnyeckas nucconuanus. CunbHble U ciabble 37eKTpoiauThl. Cpena BOJHBIX
pacTBOpPOB BELIECTB: KHUCJasd, HEWTpasbHad, Ieno4yHas. [loHsATHE O BOAOPOJHOM IOKa3aTele
(pH) pactBopa. Peakiuu wmoHHOro oOmeHa. ['MIponM3 HEOPraHMYECKUX U OPraHUYECKHX
BEIIECTB.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loHATHE 00 >3JEKTpoiM3e paciiiaBoB U
pacTtBOpoOB coJieid. [IpumMeHeHne IeKTpoIn3a.

JKcIepUMEHTAIbHbIE MeTO/IbI H3yYeHHUs BellleCTB M UX NpeBpalleHuii

HemoHcTpauus Ttabmun «llepuoauueckass cucreMa XUMHYECKMX dneMeHToB J[.J.
MeneneeBay, HM3ydeHHE MOJENEH KPUCTALIMYECKUX PpEHIETOK, HAOJII0JeHHWE W ONHCAaHue
JIEMOHCTPAllMOHHBIX M JIAOOPAaTOPHBIX OMBITOB (pa3joXeHHWe TMepoKcHaa BOJOpOAa B
IPUCYTCTBUM  KaTaJW3aTopa, OINPEACIEHUE Cpelbl pPacTBOPOB BEIIECTB C  IOMOIIBIO
YHHUBEPCATbHOTO MHJMKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOBEIEeHNE MPAKTHUECKONH pabOThI
«BnusHue pa3nuuHbIX (aKTOPOB HA CKOPOCTh XUMUUECKON PEAKIIHI.

Pacuérnble 3a1a4n

Pacuérbl o ypaBHEHUSIM XUMUYECKUX PEAKLU, B TOM YUCIIE TEPMOXUMHUUECKHE PacUEThI,
pacuéThl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heoprannyeckasi Xumus

Hewmerannsl. [Tonoxxenne Hemetamios B [lepuonndeckoil cucteMe XUMUUYECKUX DJIEMEHTOB
J.U. MenneneeBa u 0COOEGHHOCTH CTpOeHHMS aTOoMOB. (DHU3MYECKHE CBOHCTBA HEMETAJIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XWUMHYECKHE CBONCTBA BAXKHEWIINX HEMETAUIOB (TallOTEHOB, cephl, azora, (docdopa,
yriepoja U KpeMHHU) U UX COeTUHEHUH (OKCUI0B, KUCIOPOICOAEPKAIUX KUCIOT, BOJOPOAHBIX
COCTMHCHUH).



[IpruMeHeHne BaXXKHEUIIINX HEMETAIVIOB M UX COCTMHEHUN.

Meramibl. [lonoxxenue MeraiuioB B Ilepuoauyeckoil cucTeMe XUMUYECKUX JJIEMEHTOB
J.W. MenneneeBa. OcOOCHHOCTH CTPOSHUS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. O01ue
¢usnueckue cpoiictBa MeTauoB. CIUlaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIJIOB.

XWMHYECKHUE CBOWCTBA BAKHEHIIMX METAUIOB (HATpWM, KaJMi, KaJbllUHd, MarHwi,
QTIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

O6mue croco6pl mojydeHus MetauioB. Metamryprus. Kopposus meramioB. CriocoOs
3aIIUTHI OT KOppo3uH. [I[puMeHeHre METAIIIOB B OBITY U TEXHHKE.

JKcnepuMeHTAJIbHbIE MeTOAbI U3y4YeHHs BelleCTB U UX NMpeBpalleHuii

W3ydyeHne KOIICKIMU «MeTaluitbl M CIUIaBB», OOpa3IOB HEMETAIIOB, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ1ay, HAaOJIOJEHUE M OMUCAHUE JIEMOHCTPAI[MOHHBIX U J1A0OPATOPHBIX
ONBITOB (B3aMMOJICHCTBUE THAPOKCHJIA QJIIOMUHUS C pacTBOPaMU KHUCJIOT U IIEJOYeH,
KaueCTBEHHBIC PEaKIIMK Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun

Pacuétel maccel BemiecTBa Ui 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIECTBa,
Macce Ui 00BEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMH BEIIECTB, pac4€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, €CITH OJTHO U3 BEUIECTB UMEET MIPUMECH.

XuMus 4 KM3Hb

Ponps xumun B oOecrieueHUn HKOJIOTHYECKOM, SHEPTETUUECKON 1 MHUIIEBON 0€301acHOCTH,
pa3BuUTUU MeAuIUHBL. [loHSATHE O Hay4YHBIX METOJaxX TIO3HaHUS BEIIECTB M XHUMHUYECKHX
pEeaKInu.

[IpencraBnenuss 00 OOMMX HAyYHBIX MOPUHLUINAX MPOMBIIUIEHHOTO MOJYYCHHS
BaXKHCHIIINX BEIICCTB.

YenoBeK B MHpE BEIIECTB M MaTEPHANIOB: BAKHEHIIME CTPOUTEIbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaigbl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAJIbHBIC YI0OPEHHUS.

XuMus ¥ 370pOBbE YENOBEKA: IMpaBWJia HUCIOJIb30BAaHUS JIEKAPCTBEHHBIX IpEnaparos,
npaBuiia 6€30MacHOr0 MCIOIB30BaHMS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCEIHEBHOM KU3HU.

Me:xnpeameTHblie CBS3U

Peanuzarus MeXnpeaMETHBIX CBA3€H MpU M3y4eHHUU OOIIEl M HEOpraHU4eCKOH XMMHH B
11 kmacce ocymiecTBIsieTCs Yyepe3 UCMOIb30BaHUE KaK OOLIMX €CTeCTBEHHOHAYYHBIX TMOHATHH,
TaK W MOHSTHH, SBJISIOUUXCS CUCTEMHBIMU JJI1 OTAENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mre ecTeCTBEHHO-HAYYHBIC IOHATHS: HAyYHbIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CHUHTE3, KiacCcu(UKaIus, TMePUOJUIHOCTh, HAOIIOICEHNE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
W3MEpPEHHE, SIBJICHHE.

®dusnka: marepus, dHEpPrusi, Macca, aroM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, W30TOTI,
pPaIloOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHusm, 3KocucreMa, Ouocdepa, Makpo - U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaBb, TOPHBIE MIOPOJIBI, MOJIE3HBIE UCKOMIAEMBIE, TOTIITUBO, PECYPCHI.

TexHomoTHs: XUMHYECKasi TPOMBITIUIEHHOCTh, METaJUTYPTHUsl, IIPOU3BOJICTBO CTPOUTEIHHBIX
MaTepUaJioB, CEIIbCKOXO03SIMCTBEHHOE MIPOU3BOJICTBO, MHIIEBas MPOMBIIIEHHOCTb,
dapmarieBTHUECKasi ~ MPOMBIIUICHHOCTh,  MPOU3BOACTBO  KOCMETHYECKHMX  IPEMapaTos,



IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuraiosB, OJICKTpPOHHAasA IMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJTHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHUS OOYYarOIIMMUCS
IporpaMM cCpeaHero obmiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-meTronnueckoil OCHOBOM Ui pa3padOTKM IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHHUS
POTpaMM CPEAHEro O0IIero 00pa30BaHUs ABISETCS CUCTEMHO - IS TeIbHOCTHBIN MOAXO/I.

B cooTBeTcTBUH € CHCTEMHO-JIEATEILHOCTHBIM TMOAXOJOM B CTPYKTYpE JIUYHOCTHBIX
pe3ysbTaTOB OCBOEHMs mpeaMmera «XHUMHs» Ha YpPOBHE CpeaHEro ooOiiero o0pa3oBaHUs
BBIJICTICHBI CJIEYIOIINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOIIUMUCS POCCUUCKON TpakJaHCKON HIEHTUYHOCTH - TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICTICHHIO;

HAJIMYUE MOTUBALMU K 00yUEHUIO;

LIeJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJAECHUH JMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTb U CIOCOOHOCTH OOYYaIOIMXCS PYKOBOJICTBOBATbCSI B CBOEH NE€ATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYUE TPABOCO3HAHMUS HKOJOTMYECKONW KYIbTYphl W CHOCOOHOCTH CTaBUTh IENU U
CTPOUTD KU3HEHHBIE JIAHBI.

JIuyHOCTHBIE pe3yibTaThl OCBOCHMS MpeAaMeTa «XUMHUS» JIOCTUTAIOTCS B E€IUHCTBE
yueOHOM M BOCMUTATENBLHOM JEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH U HJi€aJaMHd POCCHICKOTO
TpaKJIaHCKOTO 00IecTBa, NPHHATBIMH B OOIIECTBE HOPMaMU H TIpaBUJIAMHU TIOBEJICHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YYaIOIIUXCSI.

JIM4HOCTHBIE pe3ylbTaThl OCBOCHHS MpeAMeTa «XUMHUS» OTpaXarT cHOopMHUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHMUECKOH MAESITeNbHOCTH OOYYaroIIMXCS IO pealu3anuu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rPa’KIAHCKOT0 BOCIIUTAHMSA:

OCO3HaHUS 00YYaAIOUIMMUCS CBOMX KOHCTHUTYIMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY Y TIPaBOTIOPSAJIKY;

MPEACTABJICHUS] O COIMAIBHBIX HOpPMax M TPaBWIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOH JEATEIHHOCTH MPU CO3/aHUU yUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U MO3HABATENIbHBIX 33/1a4, BHITOJTHEHHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apTyMEHTBI IPYTHX
MIPY aHAJKM3E Pa3INIHBIX BHJIOB YUYEOHOU EATEIHbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEJUI0 OTEUYeCTBEHHOM
XUMUH;



YBaXEHUS K TPOIIECCY TBOpPYECTBA B O0OJACTH TEOPHH M IPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3YNbTaT JJIUTEIbHBIX HAOIIOJACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPy/Aa YYEHBIX U IPAKTUKOB;

WHTEpeCa M TMO3HABATEIbHBIX MOTHBOB B IMIOJYYEHHH U TMOCIEIYIOUIEM aHaIU3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEJICHMUS;

CITOCOOHOCTH OIICHUBATh CUTYAIH, CBA3aHHBIC C XUMUUYECKUMH SIBJICHUSMHU, U IPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO ~-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEAEHHWE M IOCTYNKH CBOHUX TOBApHILEH C MMO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECTBUN STUX MOCTYIIKOB;

4) (opMHUPOBaAHUSA KYJIbTYPHbI 310POBbSI:

NOHMMaHMS I[IEHHOCTEH 3J0pOBOr0 W 0Oe€30macHoro obpasza KHU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofeHusi mpaBui 0e30MacHOro OOpalleHHs] ¢ BELIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHMMAHUSA 1IEHHOCTH TMpPaBWI HHAWBHUIYATbHOTO M KOJJIEKTUBHOTO 0€30I11acHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUA TMOCIEACTBUN U HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS ATIKOTOJS,
HapKOTHUKOB, KYpEHHUS);

5) TPY0OBOr0 BOCIIUTAHUA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4e€OHO-HMCCIEIOBATEIbCKONW JIeATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTUE B PELIEHUU NPAKTUYECKUX 3a]a4 COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPaKTHUECKOMY H3Y4YeHHIO Mpodeccuil pa3audHOTO poja, B TOM YHKCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYJI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUAYAIHHOW TPAEGKTOPHUU OOpa30oBaHUs,
Oynyuieit mpodeccun U peanuzanui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB H MOTpeOHOCTEe 00IIIeCcTBa;

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaThl OCBOEHHS Y4eOHOro mnpeamera «XUMHS» Ha YpPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIe JJIs (OPMUPOBAHUS MHPOBO33PEHUS] OOYYAIOIIMXCS MEXAUCIUITINHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaYYHbIE TOHATHSA, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEPrus, SIBIEHUE, MpOIecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  ydyeOHble  JeHCTBHS  (TIO3HaBaTeNIbHBIE, KOMMYHHKaTHBHBIE,
perynatuBHble), oOecneunBatoniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJIbLHOM KOMITETEHIIMH 00YyJarouXCs;



CHOCOOHOCTh  OOyYaroIMXCs ~ HCHOJb30BaThb  OCBOEHHBIE  MEKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCaJlbHbIE y4eOHbIE ACWCTBUS B IO3HABATEIbHOH U
COLIMAJIbHOM IIPAKTHKE.

MertamnpenMeTHble  pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAJIBHBIMU YUE€OHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JICHCTBUSAMHU.

Ilo3HaBaTeIbHbIe YHUBepCcaJbHbIe Y4yeOHble eilicTBusi ba3oBble Jiormueckue
aelcTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh U aKTyalU3UpoBaThb NpoOJeMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

ONpEAENATh LEIU AESITEIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUM HMX JIOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

UCIIOJIb30BaTh IIPM OCBOCHMM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUIEHUS - BBLIEIATH
XapaKTepHble NPU3HAKK TOHATHM W yCTaHaBIMBaTb HUX B3aMMOCBA3b, HCIIOJIb30BAThH
COOTBETCTBYIOLUE MTOHATUS AJIsl OObSICHEHHSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKALMK BEIIECTB U XUMHUECKUX PEAKIIMA;

YCTaHaBJIMBATh IPUUNHHO-CJICICTBEHHBIE CBSA3U MEXKYy U3Yy4acMbIMU SIBJICHUAMM;

CTPOUTH JIOTMYECKHE pacCyKIAeHHUs (MHIYyKTUBHbIE, JEIyKTUBHbIE, IO aHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUSI B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B MPOLIECCE MO3HAHMSI, UCIOJIb3YEMbIE B XMMHH CUMBOJIMYECKUE (3HAKOBBIE)
MO/JIEJIH, TPeo0pPa30BbIBATH MOJAEIBHBIE MPEACTABIECHUS - XMMUYECKUI 3HAK (CHMBOJ) 3JIEMEHTA,
XxuMuyeckass (¢GopMmyia, YpaBHEHHE XUMHMUYECKOW peakUuu - TMpH pPEUIeHUH Y4eOHbIX
IIO3HABATEJIbHBIX WU MPAKTUYECKUX 3a7ad, IPUMEHATH HAa3BAaHHBIC MOJEIbHBIE INPEACTABICHUS
JUISL BBISIBIIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBIX BEIIECTB U XMMHUECKUX PEAKIIHM.

ba3oBble uccienoBaTe/IbCKue 1eHCTBHA:

BJIaJIETb OCHOBAMH METOJOB HAy4dHOIO IO3HAHMS BEIECTB M XMUMHYECKHUX pEaKIMi;
(GbopMynupoOBaTh LENH U 33Ja41 UCCIIEIOBAHMS, UCIIOJIb30BAaTh [TOCTABJIEHHBIE U CAMOCTOSITEIILHO
cOopMyJIMpOBaHHbIE BOINPOCHI B KAayeCTBE MHCTPYMEHTa IIO3HAHWA UM OCHOBBI IS
(bopMHUpPOBaHUS TMIOTE3bI 10 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJIETh HaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M IPOBEJIEHUS YYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 32 XOAOM Ipollecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOAETaHHOM
pabore;

NpUOOpETaTh OMNBIT YUYEHWYECKOW HCCIIEOBATeNbCKOM M IMPOEKTHOM N1eATEIbHOCTH,
MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pELICHHS
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METOI0B MTO3HAHUS.

Pa6ora ¢ undopmaumeii:

OPUEHTHPOBAThCSI B Pa3IMYHBIX HCTOYHHMKAX HHGMOpManuu (HAydHO -TIOMYJIspHas
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENPOTUBOPEUUBOCTE;

dbopMynupoBaTh 3ampoChl U TNPUMEHATh pPa3IUYHbIE METOJbI TpPU TOUCKE U OTOOpE
uH(pOopMaLi, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

npHroOpeTaTh ONBIT UCHOIb30BaHUSA MH(OPMALIMOHHO -KOMMYHHKATHBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITEIIbHO BBIOUpATh ONTUMAJIbHYIO (OpMY NpeacTaBieHus WHGOPMAIUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTIOJIb30BaTh HAYYHBIM S3BIK B KauyeCTBE CpEICTBA MNpH paboTe ¢ XUMHYECKOU
uHpopManueil: MPUMEHATh MEXKIpeIMeTHbIe ((U3UYEeCKne M MaTeMaTHYeCKue) 3HAKU H
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIIATHOCTH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

3aJjaBaTh BOIPOCHI 110 CYIIECTBY 0OCYXJaeMOIl TeMbI B XOJIe MANora W/Win JUCKYCCUH,
BBICKA3bIBaTh HJE€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3EHTALMEH Pe3ylIbTaTOB IO3HABATEIBHOW AEATENIBHOCTH, MOJYyYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUHM XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEUIECTB,
peanu3aluy y4eOHOro mnpoekta M (OpMyIMpPOBATh BBIBOJbI 10 pPE3yJIbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUM TyTEM COTIacOBaHMS TO3ULMH B X0/1€ 00CYXIeHUS U 00MEHa MHEHHSIMU.

Pery1siTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUSA

CaMOCTOSITENIbHO IUIAHUPOBaTh U OCYLIECTBISATh CBOI IO3HABATENBHYIO JESTEIbHOCTD,
ompenenss e€ IeTr W 33aJadd, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allTOPUTM JICHCTBHI TPU BBIOJHEHWN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BBIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CITOCOO MX PEIICHHs ¢ YI4ETOM IMOJy4eHHs] HOBBIX 3HAHHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILLECTBIISAITh CAMOKOHTPOJb CBOEH JIEATENIbHOCTM Ha OCHOBE CaMOaHalIM3a U
CaMOOLIEHKHU.

HPEAMETHBIE PE3YJIBTATBI 10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUsD» OTPaKatoT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUM O XHUMHYECKOM COCTaBIISIIOIIEH €CTeCTBEHHO -
HAayYyHOW KapTHUHBI MHpA, POJM XMMHUHU B IO3HAHUHU SIBICHUN NPUPOIbI, B (POpMHpPOBAHUU
MBILUIEHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIbHOW TPaMOTHOCTH, HEOOXOAMMOM st
PEIICHHA MPAKTHYCCKUX 3adad M OKOJOTHUYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
310pPOBBIO U IPUPOJIHON CpENE;

BIIQJICHUE CHUCTEMOW XHMMHUYECKHMX 3HAHUH, KOTOpass BKJIIOYAET: OCHOBOIOJIArarolue
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJa, BaIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
GyHKIMOHATBHAS TPYIINa, PaJuKan, W30MEpHsi, U30MEpPbl, TOMOJOTUYECKUA Psa, TOMOJIOTH,
YIII€BOIOPOABI, KHCIOPOA U a30TCOJEPKALINE COeTMHEHUSI, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNUS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OpPraHMUECKUX
BemectB  A.M. bByrnepoBa, 3akOH COXpaHEHUsT MacChl BEHIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHM; MHPOBO33PEHUECKUE 3HAHMUS, JIEKAllUe B OCHOBE MOHMMAaHUS
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPTaHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEHPHOCTH YEIOBEKA;

c(OpMHUPOBAHHOCTh ~ YMEHUH BBISIBIIATh XapaKTEpPHbIC IPU3HAKNA ITOHATHUH,

yCTaHaBIMBATh UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOUINE  IOHSTHUSA

IIPU OMHMCAHUU COCTaBa, CTPOEHUS U MPEBpAIlleHU OPraHUYECKUX COSTUHEHUN;



C(OPMHPOBAHHOCTb YMEHUI HCIOJIb30BATH XUMHUECKYIO CHUMBOJIMKY

JUISL COCTABJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHON) GopMyI
OpraHUYECKHUX BEIIECTB U YPAaBHEHUM XMMHUYECKUX PEAKLUM, U3rOTABIMBATH MOJCIIA MOJIEKYJ
OpPraHUYECKUX BEIECTB Ul WLIIOCTPALUU UX XUMUUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOEHNS;

c(OPMUPOBAHHOCTh ~ YMEHUU yCTaHaBIIMBATh MPUHAJICKHOCTh

M3Y4YEHHBIX
OpPraHUYECKUX BEIIECTB MO UX COCTaBY U CTPOCHUIO K ONpeAeEHHOMY Kilaccy/Tpymie
coequHeHUN  (YIVIEBOAOPOIBI,  KUCIOPOJ W a30TCOJAEpXKalIUe  COCIUHEHUS,

BBICOKOMOJIEKYJIIDHBIE COEUHEHNUS), 1aBaTh UM Ha3BaHMA 10 CUCTEMAaTUYECKOM HOMEHKJIAType
(IUPAC), a Taxxe NpUBOAUTH TPUBUAIbHBIE HA3BaHUS OTACIBHBIX OpPraHMYECKHUX BELIECTB
(3TWJIEH, TIPONWJICH, AaLETHJIEH, OTWIEHIJHMKOIb, TJUUEpUH, (eHon, Qopmaabaerun,
aleTabJETU], MypaBbUHAs KHUCIOTA, YKCYCHas KHCJIOTA, OJIEMHOBAas KUCJIOTA, CTEApUHOBAs
KHCIIOTa, TI0K03a, (PpyKTO3a, Kpaxmal, HeJITI0I03a, TIIUIIH);

c(OPMHUPOBAHHOCTE YMEHMS OIPEICNATh BHIbl XUMHMUYECKOW CBSI3M B OPraHMYECKUX
COEMHEHUX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHSI HPUMEHSTh IOJOXKEHUS TEOPUU CTPOCHMS OPraHMYeCKUX
BemecTB A.M. bytiiepoBa 151 00BsACHEHHs 3aBUCUMOCTH CBOMICTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOECHUE, (UINYECKUE U
XUMHUUYECKHE CBOWCTBA TUIIUYHBIX NIPEICTAaBUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BEILECTB
(MeraH, 3TaH, JTWICH, NPOIWICH, aleTWwIeH, OyraaueH-1,3, merwiOyramueH- 1,3, OeH30.I,
METaHOJI, 3TaHOJI, STWICHIJIMKOIb, TJIUIEpUH, (EHOI, aleTalbJerul, MypaBbuHas U YKCyCHas
KUCJIOTBI, TJIIOKO3a, KpaxMmals, LeJUI0JI03a, aMUHOYKCYCHas KHCJIOTa), WIUIIOCTPUPOBATh
TEHETUUYECKYIO CBS3b MEXKJIYy HUMH YPaBHEHHSMH COOTBETCTBYIOIIMX XMMHMUYECKHUX PEAKLHH C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMYT;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb WCTOYHHUKHM YIJIIEBOJAOPOIHOIO CHIPbS
(HedTb, TPUPOHBIA Ta3, Yrojb), CIOCOOBI MX MEpepadOTKH U MPaKTUUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMHUPOBAHHOCTh YMEHMHM MPOBOJAUTH BBIYMCICHUS IO XMMHUYECKUM YPaBHEHUSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIECTB WM MIPOAYKTOB PEAKIINN);

c(OpPMHPOBAHHOCTh YMEHHH BJIaJETh CUCTEMON 3HAHUNH 00 OCHOBHBIX METO/aX HAyYHOI'O
NO3HAHUS, MCIONB3YEMbIX B XHMHUHU TPU M3YYEHUH BEIIECTB M XHMHUYECKHX SBJICHUH
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUS ISl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U X MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh TPaBUiIa MOJIH30BAHUS XUMUYECKON TOCYAOU U
nabopaTOpHBIM 000PYIOBAaHHEM, a TAK)KE MPpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 110 BBIIIOTHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBINOJIHATh XUMHUYECKHHA HSKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArPeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JEHaTypalus O€lKOB IpH
HarpeBaHuM, IIBETHbIE PEAKIMN OEJIKOB) B COOTBETCTBUM C MpaBUIAMH TEXHUKH 0€30MacCHOCTH
pu oOpallleHUuu C BEIIeCTBaMHU U JJaOOpPaTOpPHBIM 00OpYI0BaHUEM, MPECTABIATH PE3YIbTAaThl
XMMHYECKOTO SKCIEpPUMEHTa B (hOpME 3allUCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUN U
(GopMynHpOBaTh BBIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;



c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO HH(POPMAIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popmMarun, UHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh yMEHHUI COOJIOAATh TpaBHJIa HSKOJIOTMYECKH IIEeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’Karollled MPUPOIHOM cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BeLIECTB, MOHMMAas cMbici mnokaszarens [I/IK, mosicHaTe Ha
npuMepax crocoObl YMEHBLICHUS U MPEJOTBPAICHHS] UX BPEAHOIO BO3JICHCTBUS HA OpraHU3M
YeJI0BEKa;

JUIsl 00YYaroIIMXCSl C OTPaHUYEHHBIMM BO3MOXXHOCTSIMU 370POBbSl: YMEHHE INPUMEHSATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBIICHUI,

JUTSL CJICTIBIX M CITA0OBUAAIINX OOYUYaAIOMIUXCS: YMEHHE UCIIOIh30BATh PENbEPHO TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu Xxumudeckux GopMyiL.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUsT Kypca «OOmiass M HeOopraHuyeckas XUMUS»
OTpaXkaroT:

c(hOopMUPOBAHHOCTD MPEACTABICHUN: O XUMUYECKON COCTABIISIONIEH

€CTECTBEHHO-HAyYHOM KapTUHBI MHpA, POJIA XMMHUHU B IIO3HAHUM SIBJICHHUM NPUPOJIBI, B
(GOpMHpPOBAaHUN MBIIJICHAS M KYJIbTYpPHl JUYHOCTH, €€ (YHKIMOHAIHHOH TI'PaMOTHOCTH,
HEOOXOUMOM AJI peUIeHHs MPAKTUYECKUX 3a7a4 M SKOJIOTHYeCKH 00OCHOBAHHOTO OTHOILIEHUS
K CBOEMY 3JI0pPOBBIO U MIPUPOIHOI cpejie;

BIIQJICHUE CHUCTEMOW XHMMHYECKHMX 3HAHUH, KOTOpass BKJIKOYAET: OCHOBOIOJIArarolue
NOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYyJa,  MOJb, MOJSIpHBI  00BEM, BAIEHTHOCTb,

SJICKTPOOTPULATCIIBHOCTD, CTCIICHb OKHUCIICHHA, XUMHUYCCKAA CBA3b (KOBaJ'IeHTHaSI, HOHHas,
METaJIJIMYEcKasi, BOJOPOJAHAsA), KpPUCTAIIMYECKAs peueTKa, THUIbl XUMHUYECKHX peaklui,
pacTBOp, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AJIEKTPOJUTHYECKAs] AMCCOLHUAINS, OKHUCIIUTENb,
BOCCTAHOBUTECIIb, CKOPOCTb XUMHUYECKOMN pCaKknuu, XUMHYECKOC paBHOBeCI/IC); TCOPHUHU MU 3aKOHBI
(Teopus SIEKTPOIUTHUECKOHN Aucconuanuu, nepuonudeckuii 3akon [1.V1. MenneneeBa, 3aKoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS W MPEBPALLEHUS SHEPTUU MPU XUMUUYECKHX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHWS,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(dakTosornuecKrue CBeJeHUsI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIOIb30BaHUU
BaXKHEUIIINX HCOPraHNM4YCCKUX BCIICCTB B 6I)ITy n HpaKTI/ILIeCKOﬁ JACATCIIBHOCTHU YCJIOBCKA,

C(i)OpMHpOBaHHOCTI) YMCHI/II\/II BBIABJIATE XapPaKTCPHBIC MMPHU3HAKU HOHHTHﬁ, YCTaHAaBJIMBATb
HNX B3aNMMOCBA3b, HUCIIOJIB30BATH COOTBECTCTBYIOINHEC IMOHATHA MPHU OINMCAHHU HCOPTaHWUYCCKUX
BEILECTB U UX MPEBPAILECHUI;

c(OpPMUPOBAHHOCTh YMEHUH HCIONB30BAaTh XMMHUYECKYI0 CHUMBOJUKY JIJISi COCTaBICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHWMHUYECKUX PEAKIUi, CHUCTEMATHUECKYI0 HOMEHKIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHHs OTICIbHBIX HEOPTraHUYECKHX BEIIECTB (YrapHbIM Tas,
yFJIeKHCJIBIfI ra3d, aMMHaAK, raméHas HU3BECTH, HeraméHas HU3BCCTH, MUTHEBAA COJA, MHUPUT U
ApyrHe);

c(OpMUPOBAHHOCTh YMEHUN ONPEIENITh BAJIEGHTHOCTD U CTETIEHb OKUCICHHSI XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTABAa, BUJ XMMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,



MeTaJIJIN4ecKasi, BOJOPO/JHAsA) B COCAMHEHMSIX, TUN KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJEKYJSpHas, MOHHAs, METAJUIMUECKas), XapaKTep Cpeibl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHUM;

c(OpPMHPOBAHHOCTh YMEHUH yCTaHABIUBATh MPUHAICKHOCTh HEOPTAaHUYECKUX BEIIECTB
[0 MX COCTaBy K ONpeAeIEHHOMY KJlaccy/Tpymie COeAMHEHUH (MPOCThie BEIIECTBA - METAILIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUDI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUIl pacKpblBaTh CMbBICA Mepuoguueckoro 3akona JI.W.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHH  XapakTepu3oBaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKHX 31eMEeHTOB 1-4 nepuonos Ilepuoanueckoil cuctemsl XuMuyeckux aieMeHTos J1.11.
MeHeneeBa, HCHOJNB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HU3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M MX
COeIMHEHUH 1o nepuoaam u rpymnmnam [lepuoanueckoil cucrembl xuMuyeckux snemeHTos J[. .
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) OOIIME XUMUYECKUE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPKJATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSA3U MEXJIY HEOPraHMYECKHMMH BEIIECTBAMU C IIOMOINBK) YPABHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHHUS KIACCU(PHUIMPOBATH XUMHUYECKHAE DPEAKLIUHU IO Pa3ITHIHBIM
OpU3HAaKaM (YUCITy W COCTaBy pEarupyroliux BEIIECTB, TEIUIOBOMY d(G(dEKTy peaxium,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpPMUPOBAHHOCTh YMEHUHN COCTABIISITh YPABHEHUS PEAKIUN Pa3NUYHBIX TUIIOB, MOJIHbIC
U COKpallléHHbIE YpaBHEHHUs PEaKIMH MOHHOTO OOMEHa, YUYUTBIBAs YCIIOBHS, NMPH KOTOPBIX 3TH
peakLuuy UIYT 10 KOHILA;

c(OPMHPOBAHHOCTh YMEHUH TNPOBOJAUTH pEAKIMH, HOATBEPIKIAIOIINE KayeCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHWX BEIIECTB, pPACIO3HABATH ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUI PacKpbIBaTh CYIIHOCTh OKUCIUTENIBHO - BOCCTAHOBUTEIbHBIX
peakuuii oCpPeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOT0 OaaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peaKkIiu OT
pa3NnYHbIX (DAaKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO0 PaBHOBECHUS B 3aBUCHUMOCTH OT
BHeIHero Bozjeiicteus (mpunuun Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHUI XapaKTeprU30BaTh XUMUYECKHE MTPOLIECCHI, JIeKalllie B OCHOBE
MPOMBIIIJIEHHOTO TOJIY4€HUS CEpHOW KHUCIOTH, aMMHakKa, a Takke CGHOPMUPOBAHHOCTD
IpeJcTaBlIeHUH 00 OOIIMX HAy4YHBIX MPUHIMIIAX M 3KOJOTHYECKUX MPOoOIeMax XHUMHUYECKOTO
IIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHHUH TPOBOJUTH BBIYUCICHHUS C HCIOJB30BAHUEM IOHSITHS
«MaccoBasi JI0Js BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B NpPU XMUMHUYECKHX
peakIMax, Macchl BellecTBa UM 00bEMa ra3oB MO0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MACCHI BELECTB, IIPEBPAILICHNS U COXPAHEHUS YJHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUW COOJIO/IaTh MpaBUja MOJIb30BAHMS XUMUYECKOW MOCYION
1abopaTOpHBIM 000PYIOBaHHEM, a TAK)KEe MPpaBUiia 0OpaIEHUs C BEIIECTBAMUA B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;



c(OpMUPOBAHHOCTh YMEHUU I[IJIAHUPOBATh M BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(paznoxeHue TMEpOKCHUIA BOJAOpOAa B MPHUCYTCTBUM KaTaau3aTropa, ONpEIeIeHUE Cpeabl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO UHAUKATOPA, BIUSHUE Pa3IMYHBIX (aKTOPOB
Ha CKOpPOCTb XMMHYECKOM pEeaKIMh, PEeaKIuu HMOHHOrO OOMEHA, KaueCTBEHHBIC pPEaKIMU Ha
cynb(ar-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHWS, PEIICHUE SKCIIEPUMEHTAIBHBIX
3agau nmo TtemMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHUH ¢ BELIECTBAMH U JIa0OpAaTOPHBIM 000PYJOBaHUEM, MIPEACTABIATh
pe3yNbTaThl XUMUYECKOTO JKCHEpUMEHTa B (opMe 3amucH ypaBHEHHIl COOTBETCTBYIOIIMX
peaxuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POPMALHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBA MAacCOBOM KOMMyHHKauuu, HHTepHeT u
JPYTHX);

c(OPMHPOBAHHOCTh yMEHHUH COONIONAaTh TpaBWJIa SKOJOTMYECKH IIEIeco00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATEIBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’Karollled MPUPOJHOM cpenbl, 0CO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAenéHHBIX BEUIECTB, MOHUMAas cMbIch nokasarens I1JIK, moscHaTs Ha mpuMmepax crocoObl
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JJIsA 06yanOIIII/IXC$I C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3A0POBbA. YMCHUC IMPUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJJaX MO3HAaHHA BEIIECTB U XUMHWYCCKUX HBJIGHI/II;'I;

JUTSI CIICTIBIX U CITA0OBHUISIINX OO0yUaIONINXCS: YMEHUE HCIIOIh30BaTh PEIbEPHO TOUCUHYIO
cucreMy o6o3Hauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmyd.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No KonnuectBo
/ HanmeHnoBanue pa3zienos u [IporpamMHOE conep:kaHue OCHOBHBIE BUBI ACITEILHOCTH 00YJaIOMIUXCSI
/o JacoB

TeM y4eOHOTO mpeaMeTa

Paznen 1. Teopernueckue 0CHOBBI

OpraHuvecKo

XUMHH

11

[Ipenmer

OpraHUYeCKOM XUMHUH.
Teopust cTpoeHus
OpraHUYEeCKUX COCTUHEHUHN

A.M. byrneposa

3

[IpeameT opraHu4ecKoi XUMHUU: €€
BO3HUKHOBEHNE, Pa3BUTHE U 3HAYCHUE B
[TOJTy4YEHUHN HOBBIX BEIIECTB U MAaTEPUAJIOB.
Teopust CTpoeHUs OPraHUuYECKUX COCTMHEHUN
A.M. BytiiepoBa, €€ OCHOBHBIE TTOJIOKECHUSI.
CTpyKTypHBIE (POPMYIIBI OPraHUYECKUX BEIIECTB.
[' oMonorus, uzoMepus. XuMHU4YeCKast CBA3b B
OpPraHMYECKUX COESAUHEHUSX: KpaTHBIE CBA3H, a- U
[1-CBS3U.

[IpencraBnenue o Kiaccu(pUKaLUU OpraHMYECKUX
BelecTs. HoMeHKatypa oprann4eckux
COETMHEHMH (cucTeMaTuyecKkas) U TpUBUAIbHbBIE
Ha3BaHUs BAKHEWIINX NPEICTAaBUTENEH KJIaCCOB
OpPraHUYECKUX BEILECTB. IKCMEPHUMEHTAIbHbIE

METO/IbI U3YUYCHUSA BCIICCTB U UX

NMpeBpalleHuii:

PackpsIBaTh CMBICT M3y4acMbIX ITOHATUN
(BBISBIIATH UX XapaKTEpHbIE IPU3HAKN),
YCTaHaBIMBATh UX B3aUMOCBS3b.

[[pUMEHSTH MOJO0XKEHHS TEOPUN CTPOCHUS
opranndeckux Bemniects A. M. bytieposa miis
00BSICHEHUS 3aBUCUMOCTH CBOWCTB BEILLIECTB OT
MX COCTaBa U CTPOEHUSI.

cnonp30BaTh XMMUUECKYHO CUMBOJIUKY IS
COCTaBJIEHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOI) hopMyI
OpPraHMYECKUX BEIIECTB.

Ornpenenars BUABI XUMUYECKOHN CBS3H
(oMHapHBIE, KpaTHBIE) B OPraHUYECKUX
COCIUHECHUSX.

PackpbIBaTh pojib OPraHUYECKOM XUMHUU B

MPHUPOJIE, XaPaKTEPU3OBATH €€




* JleMOHCTpaluHu:

- 03HAKOMJIEHHE C 00pa3laMHu OpraHu4YeCKUX
BEIECTB U MaTepHUajaMH Ha UX OCHOBE;

- OIBITHI [0 MPEBPAILIEHUIO0 OPTaHUUYECKUX
BEIIECTB IPU HarpeBaHUM (IJIaBICHUE,
00yrJIMBaHUE U TOPEHHE).

* JlaGopaTopHbIE OMBITHI:

- MOJICIIMPOBAHKIE MOJICKYJI OPTaHUICCKUX

3HAYCHHE B )KU3HU YEJIOBEKA, MIUIIOCTPUPOBATh
CBS3b C APYTMMHU HAyKaMH.

HaOnronate ¥ onMChIBaTh JEMOHCTPALIMOHHBIE
OIIBITHI; IPOBOAMUTH U OMUCHIBATH JIAOOPATOPHBIE

OIIBITBI U MMPAKTUYCCKUE pa60TbI

BCILICCTB
Hroro no pasaeny 3
Pa3nes 2. YrieBogopoabl
2.1 [IpenenbHbIC YIIIEBOAOPOIBI 2
- aJIKaHbI
AJIKaHbI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUM
pAn. MertaHn 1 5TaH - HPOCTGP'ILHHe IIPpEACTAaBUTCIIN PaCKpLIBaTL CMBICJI U3y4aeMbIX MOHATHH
AJIKAHOB: COCTaB, XUMHUYECKOE CTPOCHHUE, (BBISIBJISITH UX XapaKTEPHBIC MPU3HAKH),
(u3HyYeCKre M XMMUYECKHE CBOMCTBA (peaKkuu YCTaHaBJIMBATh UX B3aMMOCB:3b, HCII0JIb30BATh
3aMEIIEHNs M TOPEHUS ), HaXO0XJICHUE B IIPUPOJIE, COOTBETCTBYIOIINE ITOHATHUS IIPU OITMCAaHUU
MMOJIY4CHHC 1 IIPUMCHCHHUC COCTaBa, CTPOCHHMS U ITPEBPALLCHUI
2.2 HenpenenbHbie 6 OPraHUYECKUX COCIUHEHUM.

YTJICBOAOPOABI: AJIKCHEI,

AJIKAAUCHBI, aJIKHBI

ATIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKHIA
pAl. DTUIEH - IPOCTEUIINI TPEACTABUTEND
AIIKEHOB: COCTaB, XUMUYECKOE CTPOEHHUE,
(U3HUYEeCKUEe U XUMHUYECKUE CBOMCTBA (peaKIuu

TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THIPATALIUHY,

lcnonb30BaTh XUMUYECKYHO CHMBOJIUKY IS
COCTaBIIEHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaImEHHON) HopMyT
OpPraHUYeCKUX BEIIECTB.

Y cTaHaBIMBATh PUHAICKHOCTH BEIIECTB K

OTpeeIeHHOMY KJlaccy




OKHCJICHUS U TIOJIMMEPHU3ALIIH)
Hax0KJICHUE B MPUPO/JIC, TOJYUCHHUE U
[IPUMEHEHUE.

AnkanaueHsl: OyraaueH-1,3 u
MeTUIIOyTaIueH- 1,3, XuMHU4IecKoe

CTPOECHUE, PEAKIUs MOJTUMEPU3ALUH,
[pUMeHEeHHe (151 CHHTE3a

IMIPUPOAHOI0 U CHHTCTHYCCKOI'O

KaydyKa U PE3UHbI).
AJIKMHBI: COCTaB U 0COOEHHOCTH

CTPOEHMSI, TOMOJIOTMYECKUN PsiaL.
ALIETHJIEH - IPOCTEHIINI

MPCACTABUTCIIb AJIKUHOB: COCTAaB,
XUMHUYCCKOE CTPOCHUC, (1)I/I3I/I‘~IGCKI/IC n

XHUMHYECKHE CBOMCTBA (peaKHI/II/I
TUAPHUPOBAHUS, TAJIOTCHUPOBAHUA,

ruaparanun FOpeHI/IH), HaXO0XJICHUC

B IIpUPOJIE, NOJIYYEHUE U IPUMEHEHUE

YIJIEBOJIOPOJIOB 110 COCTAaBY U
CTPOCHUIO, HA3bIBATh UX

[10 CUCTEMAaTHYECKOW HOMEHKJIATYpE;
MPHUBOJUTH TPHBUAJIbHBIC HA3BaAHUA
OTJENBHBIX MPEIICTaBUTEICH

YIJIEBOJJOPO/IOB.
OmnpenensiTs BUABI XUMUYECKOU CBSI3H

B MOJIEKYJIaX YIJIEBOJOPOJIOB;
XapaKTEepU30BaTh 3aBUCUMOCTh
PEaKIIMOHHOMN CIIOCOOHOCTH

YTJIEBOAOPOAOB OT KPATHOCTH
KOBAJIEHTHOU CBSA3H.

XapakTepu30BaTh COCTAB, CTPOCHUE,
[pUMeHEeHNe, GU3NYECKUE U

XUMHUYECKHE CBOMCTBA, BaXKHEHIIIIE
CHOCOOBI TOTYyYEHUS] THITMYHBIX

HpeﬂCTaBHTeHeﬁ Pa3JINYHBIX KJIACCOB

YIJI€BOJIOPOIOB (METaHa, ATaHa,

2.3

ApomaTH4ecKue

YTII€BOIOPOABI

ApeHbl: OEH301 U TOIYOJI, COCTaB,

XUMHUYECKOE CTPOCHHUE MOJIEKYT,
(hu3nUecKre U XUMHUYECKIEe CBOHCTBA

(peaKLlI/II/I TaJIOTCHUPOBAHUA U
HI/ITpOBaHI/IH), MOJIy4YCHHC
U IPUMCHCHUC. Bnusuue Oen3ona

Ha OpraHnu3M 4CJIOBCKaA. I' eneTnueckas

CBSI3b YTJIEBOJAOPOJIOB

PTHIJICHA, alleTUiIeHa, OyTaauena -1,3,

OeH30I1a, TOTYOJIa).
BEISBISTH TEHETHYECKYIO CBSI3b MEXTY

YTJICBOAOPOAAMHU U TOATBCPIKIATH eé
HAJININC YPABHCHUAMU
COOTBCTCTBYIHOIIUX XUMHUYCCKUX

pEaKLnii C HCIIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYyIL.




2.4 Ilpupoansie
UCTOYHUKHU
YIJIEBOAOPOAOB U UX

nepepadoTka

[Tpuponnsiii ra3. [lomyTHbie HEPTAHBIC Ta3bI.
Hedts u e€ mpoucxoxaenue. CriocoOb
nepepadoTKu HeTH: EPErOHKa, KPEKUHT
(Tepmuueckuil, kKaranuTuueckuit). IIpoayKTel
nepepaboTku HePTH, UX IPUMEHEHHE B
MPOMBIIJICHHOCTH U B ObITy. KaMeHHBIH yroib
Y TIPOJTYKTHI €T0 epepadOTKH.
JKCIepUMeHTAIbHbIE MeTO/AbI H3yYeHHs
BellleCTB U MX NMpPeBpallleHuii:

¢ JleMOHCTpauuu:

- xomnekuuu «Hed1b» u «Yromby;

- BugeodparmMeHT «BynkaHU3alus pe3UHBI».
¢ JlaGopaTopHbI€ OTBITHI:

- KayecTBEHHOE OINpeJelIeHue yriepoia U
BOZOPOJa B OPTaHUYECKUX BEILIECTBAX;

- O3HaKOMJIEHHE ¢ 00pasliaMu IjiacTMacc,
Kay4yKOB U PE3UHBI;

- MOJEIMPOBAHUE MOJIEKYJI YIIIEBOJOPOIOB U
raJIOr€HONPON3BOAHBIX.

* IlpakTuueckue paboOThI:

Ne 1. [Tonyyenue 3THIIEHA U U3yYEHUE €TI0
CBOMCTB.

XapaxkTepu30BaTh UCTOUHHKH
YTJIEBOJIOPOAHOTO CHIPhS (HE(DTh, IPUPOTHBIH
ras, yrojb), CiocoObl UX NepepadOTKU U
MPAaKTUYECKOE MPUMEHEHHUE MOJTy4aeMbIX
POAYKTOB. M CIIonb30BaTh €CTECTBEHHO-
HayYHBIE METO/IbI TIO3HAHUS - IPOBE/ICHUE,
HaOJI0ICHNE U OTIMCAHNE XUMUYECKOTO
JKCIIEpUMEHTa (J1abopaTOPHBIE ONBITHI U
MPaKTUYECKHE padOThI).

CnenoBath npaBuiaM 6e30nacHoil paboThI B
7a00paTOPHU IPH UCIIOIB30BaHUU
XMMHYECKOH MOCY bl M 000pYIOBaHMUS, a TAKKE
npaBuiIaM oOpaleHUs ¢ BelECTBAMU B
COOTBETCTBHH C MHCTPYKLUSAMH BBIIIOJHEHUS
71a00paTOPHBIX OIBITOB M MPAKTUYECKUX padbOT
0 TTOJTYYCHHIO U U3YUCHHUIO OPTaHUIECKUX
BeniecTB. [IpencTaBiars pe3ynbTaTsl
HKCIIEpUMEHTa B (JOPME 3aITMCH YpaBHEHHH
COOTBETCTBYIOIINX PEAKIUH U JIeTIaTh BHIBOJIBI
Ha UX OCHOBE. [IpOBONTH BBIYUCICHHS IS
OIpeIeJIEHUS] MOJIEKYJIIPHON (hOPMYIIBI
OpPraHUYeCcKOro BEIIECTBA, 10 YPAaBHEHUIO

XHUMHUYECKOH pCaKkIuu.



» PacuérHbie 3agaun:

- OmIpeesieHrne MOJIEKYISIPHON (opMyIIbI
OpPraHUYECKOr0 BEIIeCTBA 10 MACCOBBIM JIOJISIM
ATOMOB XMMHYECKHUX JIEMEHTOB;

- pacy€Thl 0 YPAaBHECHUIO XUMUYECKOU pEaKIUU

CaMOCTOATENBHO IUIAHUPOBATH U OCYILECTBIATh
CBOIO II03HABATEJIbHYIO 1€ATEIbHOCTD;
[PUHUMATh AKTUBHOE Y4acTHE B IPYNIIOBOM

y4aeOHOM JeATETHbHOCTH

Htoro o pasacity
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Paznen 3. Kucaopoaconepskanue oprannyeckue coeJuHeHust

3.1

Cnuptel. enon

3

[IpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOI U
ATaHOJ, XUMHUYECKOE CTpOeHUE, (U3NUYECKUEe U
XUMHUUYECKHE CBOIMCTBA (peaKuu C aKTUBHBIMU
MeTaJlJIlaMH, FaJIOT€HOBOI0POJaMH, TOPEHHE),
npuMeHeHre. BonopoaHas cBs3b.
du3n0I0rNYecKoe AeMCTBIE METAHOJIA U 3TAHOJIA
Ha OPraHN3M YEJIOBEKA.

MHOroaToMHbl€ COUPTHL: TUIEHIIIMKOIb U
TIIMIEPUH, XUMUYECKOE CTPOeHHE, (PU3NYEeCcKre U
XMMUYECKHE CBOWCTBA (B3aUMOJIEHCTBHE CO
I11€JIOYHBIMY METaJJIaMH, Ka4Y€CTBEHHAs peaKLus
Ha MHOT0aTOMHbIE cIUPThI). Dusnonoruyeckoe

NeiCTBME HAa OpraHu3M 4enoBeka. [I[pumenenue

CIIANECPHUHA U OTUJICHIJTIMKOJIA.

PackpbIBaTh CMBICT U3y4aeMbIX TOHATUN
(BBISIBJIAATH UX XapaKTEepHbIE IPU3HAKN),
YCTaHaBJIMBATh UX B3aUMOCBSI3b, HCIIOIb30BATh
COOTBETCTBYIOIINE MOHSITHSI IPU OMUCAHUU
COCTaBa, CTPOEHUS U MIPEBPAILCHUI
OPraHUYECKUX COCTUHEHUH.

lcnonp30BaTh XMMUYECKYIO CUMBOJIUKY JUIS
COCTaBJIEHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOI1, COKpaII€HHO) popMyIT
OpraHMYECKUX BEIIECTB.

'YcTaHaBIMBaTh IPUHAAIEKHOCTh BEIIECTB K
ONpEEIEHHOMY KJlaccy IO COCTaBYy U CTPOCHHUIO,
Ha3bIBaTh MX 10 CUCTEMATHYECKON

HOMEHKJIAType; TPUBOIUTH TPUBUATIbHBIE

Ha3BaHUs




denoin. CtpoeHue MOJIEKYIIbI, (GU3NIECKUEC U
XUMHYECKHE CBOMCTBA (peHoma. TOKCHYIHOCTH
¢denona, ero GpusmoIOrNIEcKOe ACUCTBHE HA

opranusM 4esnoBeka. [[pumenenue genona

OTJIEIbHBIX NIPEACTABUTEIICH
KHCJIOPOJICOAEPKAIUX COCIUHEHUN.
XapakTepHu30BaTh COCTAaB, CTPOCHUE,
pUMEHEHHE, PU3NUECKUE U XUMUYECKHE
CBOICTBA, BAYKHEHIITNE CIIOCOOBI MOTyYSHHS

TUITHYHBIX

3.2

Anpaeruasl. KapOoHOBBIE

KACITOTHI. CIIOKHBIE YPHUPHI

AsbJierupl: OpMabIACTH/I U alleTalIbJCTUI,
XUMHUECKOE CTPOCHUE, PUZNUECKUE U
XUMHUYECKHE CBOMCTBA (pEaKMu OKUCIECHUS U
BOCCTAHOBJICHMSI, KAUECTBEHHBIE PEAKIUN),
[MOJIy4YEHHUE U IPUMEHEHHUE.

OIHOOCHOBHEIE MPECIIbHBIC KAPOOHOBBIC
KHCJIOTBI: YKCYCHAA KUCJII0Ta, XUMHUYCCKOC
cTpoeHue, pu3nyecKne U XUMUIECKUE CBOWCTBA
(oO1mIme CBOMCTBA KUCIIOT, PEaKIus
hTepudUKaIKK), TOTydeHHe U TPUMEHEHHUE.
CteaprHOBas U OJIEUHOBASI KUCIIOTHI KaK
MPEICTABUTENN BBICIINX KapOOHOBBIX KHCIIOT.
MpbL1a KaKk COJIM BBICITUX KapOOHOBBIX KUCIIOT, HX
MololIee JieiicTBHE.

CrioxHbIe Y()HUPHI KaK MPOU3BOIHBIE KAPOOHOBBIX

KHUCJIOT. [” uapoau3 ciaokHbIX 3pupoB. Kupsr kak

[pE/ICTAaBUTEIICH PA3IMYHBIX KIACCOB
KHCIIOPOJICOICPIKAIINX COCHMHEHUIT
(MeTaHOMa, 3TaHOINA, MIIMIepHHa, (GeHoma,
(opmanberuia, aneTanbaernaa, yKCyCHON
KHCIIOTBI, TIIFOKO3BI, Caxapo3bl, Kpaxmalia,
HeJ’IJ’HOJ’IO?:BI); BBIABJIATH TCHCTUYCCKYIO CBA3b
MCKIY HUMHU U IMIOATBCPKIAATH e€ HalIMuue
YPaBHCHUAMU COOTBCTCTBYIOIIUX XUMHUYCCKUX
pEaKInii ¢ UCIIOIB30BAaHUEM CTPYKTYPHBIX
bopmy.

OmnuceIBaTh COCTaB, XAMHYECKOE CTPOCHHE
PUMEHEHHE )KUPOB, XapaKTEPU30BaTh X
3HAYCHHE /TSl KU3HEACATEILHOCTH
opranu3mMoB. OCO3HaBaTh OMACHOCTh
BO3/ICHICTBUS Ha )KUBBIC OPTaHU3MbI
OIIPE/ICIICHHBIX OPTaHUYECKUX BEIIECTB,

MOSICHATH Ha IPUMEpax CIIOCOObl yMEHbILICHUS




[IPOM3BOIHBIE TTIMLEPUHA U BBICIINX
KapOOHOBBIX KUCIIOT. I MIIpOIIH3 KUPOB

1 IPCAOTBPALICHUA UX BPCAHOI'O
BO3I[€I>1CTBPI$I Ha OpraHu3M 4cCJIOBCKaA.

3.3

VTI1€BOIBI

YTIIeBOABL: COCTaB, KIacCUHUKALH
YIJI€BOAOB (MOHO-, - U
nonucaxapuasl). ['mroko3a -
POCTEHIINI MOHOCAXapUI:

0COOEHHOCTHU CTPOCHUS MOJICKYIJIbI,

(du3znyecKue 1 XMUMUYECKHE CBOMCTBA
[JII0KO3bI (B3auMoJIeiicTBHE

c ruapokcuiom meau(Il), okucnenue

AMMHUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l), BocctaHOBICHUE, OpOKCHUE

TJTFOKO3BI), HAXO0XICHUE B IPUPOJIE,
MPUMEHEHHE TIII0KO3bI, OHOIOrHYecKas

POJIb B )KU3HCACATCIbHOCTH OPpraHu3Ma

uenoBeka. @orocuHTes. PpykTo3a KaK

HM30MCP I''TFOKO3bI.
Caxap03a - IpEeACTAaBUTCIIb

JAUucaxapuaoB, THAPOIN3 Caxapo3bl,

HAXO0XKXJACHUC B IPUPOAC U IPUMCHCHUC.
KanMaJ'I U [EJUIK0JIO3a KaK IMMPUPOJIHBIC

[OJIMMEPBI: CTPOEHHUE Kpaxmalia u
[EJITE0JI03bI, (PU3UYECKUE U XUMUYECKHE
CBOICTBA Kpaxmaia (THIpOIn3,
KaueCTBEHHAs pEaKLIUs C HOJIOM).

3KC1’[epI/IMeHTaJIbHBIe METOAbI

H3y4YeHHUs BelleCTB M UX NPeBpallleHHii:

lcrionb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl I03HaHUS - IPOBE/ICHUE,
HA0JII0/ICHUE U OITUCAaHHE XUMHUYECKOT0
DKCIIepUMEHTa (J1abopaTOpPHBIE OTBITH U

[PaKTUYECKUE pabOTHI).

CnemoBath ipaBHiiaM 0€3011aCHOM
paboThI B 1abopaTopuu

I[P UCII0JIb30BaHUHN XHUMHYECKOH

MOCyIbl 1 000PYAOBaHUS, a TAKKE
paBuiIaM oOpalIeHUs C BELIECTBAMU

B COOTBCTCTBUU C UHCTPYKIHUAMU
BBIITOJIHCHH A J'Ia60paTOpHLIX OIIBITOB

1 IIPAKTUYCCKHUX pa60T 110 TOJIYUCHUTIO

N U3YYCHUTIO OPraHNYCCKHUX BCIICCTB.

[IpeacraBisaTh pe3yabTaThl
HKCIIEpUMEHTa B (JOpPMeE 3aIUCH

YPaBHEHUH COOTBETCTBYIOIIUX PEAKIIUN

1 ACJ1aTh BBIBOJBI HA X OCHOBC.
HpOBOJII/ITB BBIYHCIICHUA

TUIS1 OTIPEJIEIEHUS] MOJIEKYJISIPHOM
(hOopMyITbI OPraHUYEeCKOTO BEIECTBA,
10 YPAaBHEHHUIO XUMHYECKOUN peaKIiuu.
CaMOoCTOSTeNbHO IIAHUPOBATh U

OCYHICCTBJIATH CBOIO IMO3HABATCIIbHYIO

ACATCIbHOCTDh, MIPUHUMATh dKTUBHOC




* JlaGopaTOpHBIC OMBITHI:

- TOpEHHE CIIHPTOB;

- B3aUMOJICHCTBHE TIIMIIEPHHA C THAPOKCHUIOM
meau(11);

- KA4eCTBCHHBIC PEAKIMH AJIbJICTUIOB
(OKHCIIEHuE aMMHUAYHBIM PACTBOPOM OKCHIIA
cepebpa u ruapokcuiom meau(Il));

- B3aMMOJICHCTBHE KpaxMmasa ¢ HOJOM.

* [IpakTHueckue pabOTHI:

Ne 2. CBolicTBa pacTBOpa YKCYCHOM KUCIIOTBI.
* Pacu€rHble 3a1a4u:

- OIpe/eeHne MOJIEKYISIpHON (hOpMYITbI
OPraHMYECKOI0 BEIIECTBA [0 MACCOBBIM JOJISIM
AQTOMOB XMMHUYECKHX 3JIEMEHTOB U 110 Macce
(06bemMy) POYKTOB CrOpaHHUS;

- Ppacy€Thl MO YPaBHEHUIO XUMUYECKON peaKIu

y4acTue B TPYIIOBON y4eOHOM e TeTbHOCTH

Mrtoro no pazneny
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Pasznea 4. A3orconepxaiue oprad

HYCCKHE COCINHCHUA

4.1

AMUHEL.
AMHHOKHCIIOTHI.

benknu

3

AMUHBI: METUJIAMUH - TPOCTENIINI
[IPEACTABUTENIL AMUHOB: COCTAB,

XUMHNYCCKOC CTPOCHUC, (1)I/IBI/I‘ICCKI/IG u

XUMHYECKHE CBOMCTBA (peakuu

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUN (BBISBIISITH UX XapaKTEPHBIE

[IPU3HAKHN), YCTAHABINBATD UX

B3aMMOCBs3b, HCITIOJIB30BATh




C KMCIIOTaMH U TOPEHUs ), HaXO0XKJICHHUE B
npupoje. AMUHOKUCIIOTHI KaKk aM(pOTEepHbIe
OpraHu4ecKue coeuHeHus. PU3nyecKue u
XMMHUYECKHE CBOIICTBA aMUHOKHUCIIOT (Ha
npuMepe raunuHa). buonornueckoe 3HaueHue
aMUHOKUCIIOT. CUHTE3 NENTUIOB.

benku kak npupoansie nosmMepsl. [lepsuunas,
BTOpPUYHAS U TPETUYHAS CTPYKTypa OEIKOB.

XuMHYecKre CBOMCTBA OEJIKOB: TuapoJus,

ACHATypalusl, KAY€CTBCHHBIC PCAKIIUU Ha OeJIKHU.

JKCNepUMEHTAIbHbIE METOAbI U3y4eHUsl
BellleCTB U MX NMpPeBpallleHuii;

* JlemoHCTpanuu:

- JeHaTypalus OeJIKOB MpU HATPEBAHUY;

- I[BETHBIE PEAKIIUU OCIIKOB

COOTBETCTBYIOIIUE TIOHATHS IIPH OITUCAHHH
COCTaBa, CTPOCHHS U MIPEBPAIICHHIMA
OpPraHHYECKUX COCAMHCHHUU.

Hcnonb30BaTh XMMHYECKYHO CHMBOJIUKY JIIS
COCTaBJICHHS MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHyTOH, COKpaEHHOM) Gopmy
OpPraHUYECKUX BEIIECTB.

OnpenensTh MPUHAIC)KHOCTH BEIIECTB K
OTIpeIeTICHHOMY KJIACCy 10 COCTaBY H
CTPOCHHIO, Ha3bIBATh UX [0 CHCTEMATHICCKON
HOMEHKJIATypEe; MPUBOJIUTH TPUBHATIHHBIE
Ha3BaHMs OT/ACIbHBIX IPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
NPUMEHEHHE, PU3UUCCKUE U XUMUYCCKHE
CBOWMCTBA, Ba)KHEHIIIE CIIOCOOBI TOTYUYESHHS
TUIIHMYHBIX MPEJICTABUTENCH a30TCOIEPIKAIIUX
COCIMHEHHH (METUJIAMUHA, TJIUIMHA, OEIKOB).
OnuceBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOMCTBA OCIJIKOB; MOSICHATH Ha MPUMEPAX

3HaUYCHUE OEIIKOB IJI1 OpraHn3Ma 4CJI0BCKa.



M cmons30BaTh €CTCCTBEHHO-HAYYHBIC METObI
[IO3HAaHUA - Ha6J'IIOI[aTI) M OITKMCBhIBATH
,I[CMOHCTpaI_II/IOHHHﬁ OKCIICPUMCHT.
CaMocCTOSTEIIFHO IUIaHUPOBATh U OCYHICCTBIIATH
CBOIO ITIO3HABATCIIbHYIO ACATCIIbHOCTD,
[IPUHUMAaTh AKTUBHOC Y4aCTHC B prnHOBOf/'I

y4eOHOMN e TeTbHOCTH

Mtoro no pasneny
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Pasjnen. S. BeicokoMoJIeKy IS pHbIE

COCAMHCHUHA

5.1

[Inactmaccel. Kayuykn.
BosnokHa

2

OCHOBHBIE TTOHATHSI XUMUHU
BBHICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
[10JINMEP, CTPYKTYPHOE 3BEHO, CTENIEHb
[OJINMEPHU3aLH, CPEIHSS MOJIEKYJISIpHAs Macca.
OCHOBHBIE METO/IbI CHHTE3a
BHICOKOMOJIEKYJISIPHBIX COEAMHEHUH -
[MOJTMMEPU3ALIUS U TTOJIMKOHICHCALIHS.
[TnacT™acchl (MOJUATUIICH, TOTUIPOIIIICH,
[MOJTMBUHUIIXJIOPUT, ToJIMCTUPOIT). HaTypanbHblii
1 CHHTETUUYECKUE KayuyKu (OyTaineHOBBIH,
XJIOPOIIPEHOBBIN U U30IPEHOBLIN). BonokHa:
HaTypaJbHBIE (XJIOTOK, MIEPCTh, MIENK),

CKYCCTBEHHbIE (alleTaTHOE BOJIOKHO,

Bnaznets n3ydaeMbIMU XUMUYECKUMU
MOHSTUSIMH: PACKPBIBATH CMBICI U3y4aeMBbIX
MOHATUI U IPUMEHSTH 9TH MTOHATHUS TIPU
OMHMCAHUU COCTAaBA U CTPOCHUS
BBICOKOMOJIEKYJISIPHBIX OpPraHUYECKUX BEIIECTB,
U1 O0BSICHEHUS OT/AEIbHBIX (PAKTOB U SIBICHUIA.
lcnonp30BaTh XMMUYECKYIO CUMBOJIUKY JUIS
COCTaBJIEHUS CTPYKTYPHBIX (POPMYJT BEIIECTB U
YpaBHEHHI peakluii MOIMMEepU3aluu 1
MOJINKOHAEHCaun. ONKMChIBAaTh COCTaB,
CTPOEHHUE, OCHOBHBIE CBONCTBA KayuyKOB,

HauboJsIee pacpoCTpaHEHHBIX BUAOB MJ1aCTMACC,

BOJIOKOH; IPUMCHCHHC




BHCKO03a), CHHTETHYECKHE (KaIllPOH U JIABCaH).
JKCNepuMeHTAbHbIE MeTOAbI H3yYeHHs
BelleCTB U X NMPeBPalleHuii:

* JlemoHCTpanuu:

- 03HAKOMJICHHE C 00pa3amMu MPUPOHBIX U

MCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KaYYYKOB

B pa3JIM4YHBIX oTpacisax. Mcrnons3oBaTh
€CTECTBEHHO-HAYYHbIE METO/bI [IO3HAHUS -
HAO0JI0/1aTh ¥ OMUCHIBATH J€MOHCTPALIMOHHBIN

OKCIICPUMCHT

Mtoro no pasneny

OBLIEE KOJIMYECTBO YACOB
[10 I[IPOTPAMME




11 KUIIACC

Ne
m\it

HanmenoBanme Pa3aciioB u

TEM y4eOHOT0 IpeamMeTa

KonnuecTBO

qaCOB

[IporpamMmMHOe cojiepaHue

(OCHOBHBIE BUJABI ACATCIBHOCTU o6yqaloumxc;1

Pasznea 1. TeopeTruyeckue 0CHOBBI

XHUMHUH

11

CtpoeHne aTOMOB.
[lepnonuueckuil 3aKOH U
[lepuonuueckas cuctema
XHMHYCCKHUX 3JICMEHTOB

J1.11. MenneneeBa

3

Xumunyeckuil anemeHT. Atom. Coctas aToma,
30TOIBL. DJIEKTPOHHAs 000J10YKa.
DHEpPreTM4ecKue ypoBHU, OJyPOBHU. ATOMHbIE
opburanu, S-, p-, d-, laementsr. OcoOeHHOCTH
pacripeieieHus 3JIEKTPOHOB 110 OpOUTAISM B
aToMax MaJIbIX ¥ OOJIBIIUX HEPUOJIOB.
JNeKTpOHHask KOHQUTYpalKsl aTOMOB.
[Iepnonnueckuit 3akoH U [lepnoanueckas
cUCTeMa XMMHYeckux anemeHTos 1. U.
Menpeneena. CBs3b IEPUOINYECKOTO 3aKOHA U
[leproguueckoi CUCTEMbI XUMHUYECKUX
2JIEMEHTOB C COBPEMEHHON TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH N3MEHEHHUS CBOICTB
XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU
[TPOCTBIX M CJIOKHBIX BELIECTB 10 TPYIIIAM U
reprogaM. 3HaueHUeE EPUOIUYECKOT0 3aKOHa U

CHUCTCMBI XUMHWYCCKHUX

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHH
(BBIABJISITH UX XapaKTepHbIE IPU3HAKN),
yCTaHaBJIMBATh UX B3aUMOCBS3b.

PackpbIBaTh CMBICH [IEPUOAUYECKOTO 3aK0Ha [1.
V1. MenzeneeBa u IeMOHCTPUPOBATh €TI0
CHCTEMaTU3UPYIOLIYI0, OOBSICHUTENIBHYIO U
[IPOTrHOCTUYECKYIO (DYHKIIMH.

XapakTepru30BaTh AEKTPOHHOE CTPOCHHE
ATOMOB XMMHUYECKUX 3JIEMEHTOB 1-4 mepnoios,
MCIIOJIB3YS IOHSTHS S-, P-, 0JIEKTPOHHBIC
opbuTanu, sHeprerndeckue ypoBHU. OObACHATD
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U UX COEIMHEHUN 110
neprojam U rpynnam [lepuonnueckoil cucteMsl

J1. 1. MenaeneeBa




hiemenToB J[.M. Menneneesa B pa3BUTUU HAYKHU.
JKCIEepUMEHTAJIbHbIE MeTOAbI H3y4YeHUs!
BelleCTB M MX NPeBpPalleHHii:

* JlemoHCcTpanuu:

Bunbl Tabnun «Ilepuonnyeckas cucrema

xuMuueckux asemenToB .. MeneneeBa

1.2

CrtpoeHue BellecTBa.
MHuoroo6pasue

BCIICCTB

CrtpoeHue BemiecTBa. XuMHUUYECKast CBsI3b. Bub
(KoBaJIeHTHAs HETIOJISIPHAS U MOJISIPHAs], HOHHAS,
MeTaJUTHYecKas) 1 MEXaHU3MbI 00pa30BaHMS
XUMHUUYECKOH CBSI3U (OOMEHHBIN U
TOHOPHOAKIIETITOPHBIN). BogopoaHast cBs3b.
BaneHTHOCTD.

QHCKTpOOTpI/IHaTCHLHOCTB. CremneHb OKHUCIICHUS.

KaTtnoHbl 1 aHMOHEL. BemectBa MOJICKYJISIPHOT'O U

HEMOJIEKYJISIPHOTO CTPOCHUS.
3aKOH IOCTOSTHCTBA COCTaBa BEIIECTBA. T HUIIBI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA BELIECTB.
[ToHsiTHEe 0 MUCTIEpCHBIX crucTeMax. MIcTUHHBIE
pacTtBOpbl. KoJMueCcTBEHHBIE XapaKTEPUCTUKHI
pacTBOPOB (MaccoBasi 10JIs BEIIECTBA B

pacTBope).

PackpbIBaTh CMBICT U3y4aE€MbIX TOHATHI
(BBLIEISATH UX XapaKTEpHbIC PU3HAKK) U
[PUMEHSTH 3TH MOHATHUS MIPU OMMCAHUMU COCTaBa
11 CTPOCHMSI BEIIECTB, JJIsi OObSICHEHUS
OTJENbHBIX (PAKTOB U SBJICHUMN.

Onpenenars BUAbI XUMUYECKOH CBS3U
(KOBaJICHTHOM, HOHHOH, METAITTHYCCKOM,
BOJIOPOJHOM) B COEAMHEHUSX; TUIT
KPUCTAJUIMYECKOU PEIIETKU KOHKPETHOIO
BeliecTBa. OnpeaensaTh BaJJIEHTHOCTh U CTEIEHb
OKHCJICHHMS XUMHYECKHUX DJIEMEHTOB B
COEAMHEHUSX pa3IMYHOro cocTaBa. [IpoBoauth
BEIYHCIICHUS C MCIIOIb30BAaHNUEM ITOHATHS
«MaccoBasi 10JI BEIIECTBA B PACTBOPEN.

BJ'Ia,Z[CTI) HN3y4aCMbIMH XUMHUYCCKUMU




Knaccudukanus HeOpraHMIECKUx
coeauHenunii. Homenknarypa

HCOPIraHNYCCKUX BCILICCTB.
3KCHepI/IMeHTaJILHbIe METOAbI

HU3y4eHUsl BellleCTB M UX MpeBpalleHuii:

°® HGMOHCTpaLII/II/IZ
- MOACIIN KPUCTATINIMYCCKUX PCIICTOK.

» PacuéTHble 3a1a4U:
- pacueThbl C UCMOJb30BAHUEM TTOHATHS

«MaccoBasg A0JIs1 paCTBOPCHHOI'O
BCIICCTBA»

TMOHATUAMMU.
OOBSICHATH 3aBUCHMOCTD CKOpPOCTH

XUMHYECKON PeaKIy OT Pa3IMIHbIX
(hakTOpOB.

OnpenensiTh XapakTep CMEIeHUs

XUMHUYCCKOT'O paBHOBCCH A
B 3aBUCHMMOCTH OT BHCIIIHCTO

Bo3aeiicTBus (npuHuun Jle Ilarense).
CoCTaBIsATh YpaBHEHUS PEaKLUi

Pa3IMYHBIX TUIIOB; MTOJHbBIE U
COKpAILEHHBIC YPABHEHUS pPEaKU

1.3

XUMUUYECKUE

peakuuu

Xumnuaeckas peaxius. Kiaccudukanms

XUMUYECKHUX PEAKLUN B HEOPTaHUYECKOU
11 OpraHMYEeCcKON XUMUU. 3aKOH
COXpaHEHUs MaCChI BELIECTB; 3aKOH
COXpaHEHUs U MPEBPALICHUSA SHEPTUU
[IPU XUMUYECKUX PEAKIUAX.

CKOpoOCTb peakIiu, €€ 3aBUCUMOCTb
OT pa3NUYHBIX GakTopoB. OGpaTUMbIE

[PCAKINH. XHUMHYECKOe PaBHOBCCHUC.

CDaKTOpLI, BJIMAIOIIKUE HA COCTOSAHHEC

XUMHUYECKOTO PAaBHOBECHS.

[Tpunnun Jle lartense.
DIEKTPOIUTHYECKAs JUCCOLIUALIMS.
CunpHbIC U clla0ble ANeKTponuThl. Cpena

BOIHBIX PACTBOPOB BCIICCTB: KHUCJIa4d,

HEeWTpaJibHAas1, IEI04Has. BogopoaHbli

MOHHOTI'O O6M€Ha, YUuThIBaA yCJIOBUA,

[pU KOTOPBIX 3TU PEaKLUN UIYT

710 KOHLIA.

lcrios1b30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TIO3HAHUS - IPOBEJICHUE,
HaOJII0/IeHUE U ONMCAaHUE XUMUYECKOTO

OKCIICPUMCHTA (I[CMOHCTpaLII/IOHHBIC n
na60paT0pHLIe OIIBITHI, TPAKTUYCCKUC

paboThI): IO ONPEIETICHUIO CPEIIBI

BOIHBIX PAaCTBOPOB BCIICCTB, peaKLII/Iﬁ

MOHHOTO 0OMeHa, BIMSHUIO PA3INYHBIX
(haKTOPOB HA CKOPOCTH PEAKIIHH.
CrnenoBaTh IpaBUJIaM MOJIb30BaHUS
XUMHAYECKOH MOCYA0H 1 1a00paTOpPHBIM

000pyIOBaHUEM.

[IpencraBisaTe pe3ysbTaThl




rokasatenb (pH) pactBopa. Peakuuu noHHOTO
0oOMeHa B OPraHUYECKON W HEOPraHMYECKOU
XUMHUH. OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 35ekTpoause paciiaBoB U
pacTtBOpoB coJiel. [I[pumMeHenne 3J1eKTpoIIn3a.
JKCNepUMeHTATbHbIE METOAbI U3y4YeHH S
BelleCTB U X NMPeBpallleHuii:

* JleMoHCTpauuu:

- Ppa3lloKEeHHE NEPOKCHA BOJOPOa B
[IPUCYTCTBUH KaTaJIN3aTopa.

* JlaGopaTOpHbIE ONBITHI:

- TPOBEJCHHE peaKluii HOHHOTO OOMEHa;

- OIpeAeIIEHUE Cpeabl PACTBOPOB BELIECTB C
[MOMOLIbIO0 YHUBEPCAIBHOIO UHAUKATOPA.

* [IpakTuueckue paboThI:

Ne 1. Biiustnuie pa3ianuHbIX (JakKTOpOB HA CKOPOCTh

XUMHYECKON PEaAKIUU.
* PacuéTHEbIe 3a1aUM:

= pacCyYCThI 110 YPABHCHUAM XUMHNYCCKUX
peaxunﬁ, B TOM YHUCJIE TCPMOXUMHUYCCKUC

pacdEThI

XHMMHUYECKOT0 SKCIIEPUMEHTA B (hopMe 3amucu
YPaBHEHUN COOTBETCTBYIOLIUX PEAKLIUN U
J1€J1aTh BBIBOJIbI HA X OCHOBE.

[IpoBOAUTH BBIYMCIIEHUS 110 YPABHEHUSAM
XUMHUYECKHUX PEAKIIUM, B TOM YUCIIE

TCPMOXUMHUYCCKUC paC‘léTbI

Hroro o paszaeiy
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Paznen 2. Heopranuueckasi xummusi

2.1

MeTasibl

6

Mertauibl. [lonoxxenue MeTaios B
[leproauueckoi cUCTEME XMMHUYECKHUX
Hs1eMeHTOB. OCOOEHHOCTH CTPOCHMUS
JIEKTPOHHBIX 000JI0UEK aTOMOB METAJUIOB.
OO0uue puznyeckre CBOMCTBA METAIJIOB.
[IpuMeHeHre MeTauIoB B OBITY, IPUPOAE U
TexHuKe. CIiaBbl METAJLIOB.
DNEKTPOXUMHUUECKUN Psijl HAIPSLDKEHUN MEeTallIoB.
O6mue cnocoObl nonydeHus: meramuioB. Kopposus
MeTai1oB. CriocoObl 3aIUTHI OT KOPPO3HUH.
OO6m1ast XxapakTeprUCTUKA METAIIOB TJIABHBIX
noarpynn (IA-rpymnmna, ITA-rpymnmna)
[lepriognuecKkoi CUCTEMbBI XUMHUYECKUX
HJIEMEHTOB. ATIOMUHMNA. AM(OTEepHbIE CBOHCTBA
OKCHJIa U TUJIPOKCH/IA ATFOMUHHS.

OO1m1ast XxapaKTepUCTHKA METAJIIIOB TOOOYHBIX
nonrpynn (b-rpynmn) Ileproauueckoii cuctemMsl
XUMHYECKHX 3JIEMEHTOB: MEJlb, IIUHK, XPOM,
bKene30. BaxxHeinmme coeTMHEHNs] METAIIIIOB
(OKCHUBI, TUAPOKCHUIBI, COJIH ).

3KcnepnMeHTaan1>1e METOAbI U3YUYCHUA

PackpbIBaTh CMBICT U3y4a€MbIX TOHATUN
(BBIIETATH UX XapaKTEPHbBIC IPU3HAKH) U
MPUMEHSTh 3TU MOHSTHS IPU ONTMCAHUKM COCTaBa
U CTPOSHHUS BEIIECTB, /Il OOBSICHEHHS
OTJIEIbHBIX (PAKTOB U SBJICHUM.

OOBACHATH 0011IME 3aKOHOMEPHOCTH B
M3MEHEHUN CBOMCTB AJIEMEHTOB - METAJIJIOB M MX
COCTMHEHHH C YIETOM CTPOCHUS UX aTOMOB U
rnonoxxeHusd B [lepuoanyeckon cucreme
XUMUYeCcKUX djiemeHToB 1. Y. Meneneena.
XapakTepu30BaTh (ONMUCHIBATH) 001IME
XUMUYECKHUE CBOKMCTBA METAJIJIOB, X
BOKHEUILINX COETMHEHUM, TOATBEPK1ast 3TO
OonucaHue NpUMepPaMU YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;
[MPUMEHEHHE METAJJIOB B PA3TUYHBIX 00JIACTSIX,
TaK)Ke MCIOJIb30BaHUE UX JUISI CO3aHMS
COBPEMEHHBIX MAaTEPUATIOB M TEXHOJIOTH.
OnuchIBaTh CIIOCOOBI 3alTUTHI METAJIJIOB OT

KOPPO3HH.

BellleCTB U X NMpeBpalleHuii:

PaCKpLIBaTB CYIIHOCTb OKHCJIIMTCIIbHO-




* JleMOHCTpaluH:

- KoJuiekuus «MeTaibl ¥ CIUIaBbD.

¢ JlabopaTopHbIE OMBITHI:

- B3aMMOJEHCTBUE IMAPOKCH]IA ATFOMUHHS C
pacTBOpamMu KUCJIOT U LIEI0YEH;

- KauyeCTBEHHbIEC PEAKIIMU Ha KATUOHBI
METaJUIOB.

* [IpakTuueckue pabOTHI:

Ne 2. Penienue skciepruMeHTalIbHbBIX 3a/1a4 110
Teme «MeTajuibly.

* Pacué€rHsle 3a1auu:

- pacueTsl Macchl (00beMa, KOJTUUEeCTBa
BEIIIECTBA) MPOAYKTa PEaKIUH, €CIIi OJJHO U3
BEILECTB JJaHO B BUJIE PACTBOpA C
ONPEACIIEHHON MacCOBOU JT0JIEN
PacTBOPEHHOI'O BELIECTBA

BOCCTAHOBUTEJIBHBIX PEAKLIMN TOCPEACTBOM
COCTaBJICHHS 3JIEKTPOHHOT0 OajaHca ITUX
peakuuii. [IpoBoauth peakuuu,
MOATBEPKIAIOIINE XapaKTepHbIE CBOMCTBA
M3Y4aeMbIX BELECTB, PACIIO3HABATh OIBITHBIM
yTEM HOHBI METAJIJIOB, IPUCYTCTBYIOILIUE B
BOJHBIX pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE METOIbI
[IO3HAHUS - IPOBEJICHUE, HA0JII0IEHUE U
OINHMCAaHNE XUMUYECKOTO IKCIIEPUMEHTA
(IeMoHCTpaIMOHHbIE U J1a00paTOPHBIE OMBITHI,
MPaKTUYECKHE padOThI).

[IpeacraBnsTh pe3yabTaTbl XUMUYECKOTO
SKCIIEpUMEHTa B (hopMe 3aMncu ypaBHEHU I
COOTBETCTBYIOIIMX PEAKLIUM U JI€1aTh BBIBOJIbI
Ha X OCHOBE.

CnenoBaTh paBuiaM MOJIb30BaHUS
XUMHUYECKOH MOCy10i U 1a00paTOpHBIM
000pyIOBaHUEM.

[IpoBOAUTH BEIYUCICHUS TIO YPABHEHUSIM
XUMHUYECKUX peakuuii. CaMOCTOSATENBHO
IUTAHUPOBATh U OCYIIECTBIIATH CBOIO

IMO3HABATCJIIbHYIO



JACATCIIBHOCTD, IPUHUMATh aKTUBHOC Y4aCTHC B

rpyNIoBoi yd4eOHOH 1eATeNbHOCTH

2.2

HeMmeTtaminl

Hemetamnel. 1lonoxeHne HeEMETalI0B B
[leproanyecKoil CUCTEME XUMUYECKUX 3JIEMEHTOB
J[.11. MenneneeBa 1 0COOCHHOCTH CTPOCHHMS
aToMOB. PH3NYeCcKre CBOMCTBA HEMETAJIJIOB.
AJIJIOTpOTIUS. HEMETAJIOB (Ha IpUMEPE
KHCIIopo/ia, cephl, (hocdopa u yriepoaa).
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX HEMETAII0B
(ranoreHoB, cepsl, a3oTa, Gocdopa, yriepona u
KpEMHHUS).

Oxcuapl HeMeTauioB. Kucnopoacoaepxkaniue
KHCJIOTHL. BOIOpoiHBIE COeMHEHNST HEMETAJLIOB.
JKcnepuMeHTAJIbHbIE METOAbI U3y4YeHUs
BelleCTB U MX NPeBPallleHHIi;

* JleMOHCTpaluH:

- 00pa3Ipl HEMETAJIJIOB;

- B3aMMOJEHCTBHE MEIH C a30THOM KHUCIOTOMI
Pa3IMYHON KOHIEHTPALIH.

* JlaGopaTopHBIC OTBITHI:

- KaueCTBEHHBIC PEAKIIMHM Ha aHUOHBI M KATHOH

AMMOHUS.

PackpbIBaTh CMBICI H3y4aE€MbIX TOHATHIA
(BBLOEJIATH UX XapaKTEPHbIE IPU3HAKN) U
[PUMEHSTh 3TU MOHATHUS MIPU ONMCAHUU COCTaBa
1 CTPOCHHUSI BEIIECTB, NIl OOBICHEHHS
OT/ICJIbHBIX ()AKTOB U SBJICHUM.

OOBACHATH 00IIHME 3aKOHOMEPHOCTH B
M3MEHEHUHY CBOMCTB HEMETAJIJIOB U HX
COEIMHEHUH C YUYETOM CTPOEHUS UX aTOMOB U
rnosjoxkeHus B [lepuoanveckon cucreme
xumMudeckux anemenToB JI. . Meneneena.
XapakTepu30BaTh (ONMUCHIBATh) 00IIME
XUMHYECKHE CBOMCTBA HEMETAJIJIOB, UX
BOKHEHIINX COCAUHEHHM, MOATBEPKAAS ITO
OINMCAHUE TPUMEPAMH YPABHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUM.
XapakTepu30BaTh BIUSHUE HEMETAJUIOB U UX
COEIMHEHUI Ha JKUBbIE OPTaHU3MBbI; ONMCHIBAThH
[PUMEHEHHE B PA3IMYHBIX 00JIACTAX

HpaKTHQCCKOﬁ ACATCIIBHOCTHU YCJIOBCKA.




* [IpakTuyeckue padbOTHI:
No 3. PerieHue 3KCriepuMeHTaIbHbIX

3a1a4 1o reme «Hemeramisy.

» PacuéTHble 3a1aun:

- pacyeThbl MacChl BEUIECTBA

WM 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAcCe WU

00bEMY O/IHOTO U3 YYaCTBYIOLIUX

B PEaKIIMU BEIIECTB; PACUEThl MACCHI
(oOBeMa, KOTMYeCcTBa BEIICCTBA)

IMPOAYKTOB pC€aKInuH, €CJIIN OAHO

13 BCIICCTB MMCCT IIPUMCCHU

2.3

CBs3b
HEOPTaHUYECKUX U

OpPTraHUYCCKUX

BCIICCTB

Heopranuueckue u opraHnyeckue
kucaoTel. Heoprannueckue n

OpPTaHUYCCKUC OCHOBAHUA. AM(l)OTepHBIC

HCOPTraHNYCCKUC U OPTraHUYCCKUC
coequHEHMs. ' eHeTnueckas CBsI3b

HCOPTraHNYCCKUX U OPTraHUYCCKUX
BCIICCTB

[ToaTBEp:K1aTh CyIIECTBOBAaHUE
TCHETUYECKOM CBSI3U MEXKIY

HEOPraHUYECKUMU BEIIeCTBAMU

C IIOMOIIIBbIO YPaBHEHHIA
COOTBETCTBYIOIIMX XUMUYECKUX
peaKIui.

PackpbIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUi
OCPEICTBOM COCTaBIICHUS
AIEKTPOHHOTO OalaHca ATUX PEaKIIHiA.
[IpoBOaUTH peakuuu,
MOATBEPKIAIOIINE XapaAKTEPHbIE
CBOWCTBA U3y4aE€MbIX BEIIECTB,
pacno3HaBaTh ONBITHBIM IYTEM
QHUOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX

pacTBOpax.
lcros1b30BaTh €CTECTBEHHO-HAYYHBIE

MCTOIbI ITIO3HAHUA - IIPOBCACHUC,

HaOJII0ICHNE U ONMCAaHNE XMMUYECKOTO
HKCIEPUMEHTA (JIEMOHCTPAIIIOHHBIE U
1a0opaTOpHBIE OMBITHI, IPAKTHUECKUE PabOTBHI).
[IpencraBnsaTh pe3yabTaThl XAMHYECKOTO
DKCIIEpUMEHTa B (POpPME 3aIMCH YpaBHEHHIA
COOTBETCTBYIOIINX PEAKIINH U JAETaTh BHIBOBI

Ha UX
OCHOBC.




CrnenoBaTh mpaBUiiaM MOJIb30BAHUS XUMUYECKOM
MOCYA0H U J1abopaTOPHBIM 000PYIOBaHUEM.
[IpoBOAUTH BHIYKMCIICHUS IO YPAaBHEHUSM
XUMHUYECKUX peakiuii. CaMOoCTOSATENbHO
[IAHUPOBATh U OCYIIECTBIISATH CBOIO
MM03HABATEIIbHYIO JIEATEIbHOCTh; TPUHUMATH

AKTUBHOE Y4acTUe B IPYNIOBOI yueOHOM

EeITEeILHOCTH
Mrtoro no pazneny 17
Pa3zgen 3. XuMus 1 ;KU3HbL
3.1. [Xumus u )KU3Hb 4

PoJib XuMHH B 00eCIICUeHUN SKOJIOTHYECKOM,
DHEPTreTUYECKON U MUIIEBON O€30MacCHOCTH,
pa3BUTHU MeAUITUHEBL. [ToHsATHE 0 HAYUHBIX
METOAaX ITO3HAHMS BEIIESCTB U XUMUUYECKUX
peaKUuUi.

[IpencraBienust 06 OOIIMX HAYYHBIX TPUHIIUIIAX
[TPOMBILIIIEHHOTO MOJYyY€HHUs BaXKHEUIIINX
BEILECTB (Ha MpUMeEpax MPOU3BOJCTBA aMMHUAKa,
CEPHOI KUCIIOTBI, METAHOIA).

UenoBek B MUPE BEIIECTB, MATEPUATIOB U
XUMHYECKUX PEAKIUN: XUMHUS U 3[10POBbE

YUCIJIOBCKA, ITpaBUjia UCIIOJIb30BaHUA

JICKAPCTBCHHBIX

PackpbIBaTh pojib XMMHUHU B PELLICHUU
HYHEPreTUUECKUX, CHIPHEBBIX U IKOJIOTMUECKUX
po0JIeM YeI0BeU€eCTBa, ONUCHIBATH OCHOBHbBIE
HAIPABJICHUS Pa3BUTHS XUMUYECKOW HAYKHU U
TEXHOJIOTUH.

[TpuMeHsTH paBuia 6€30MaCHOr0 OOPAIIEHNUS C
BELIECTBAMM, UCIIOJIb3YEMBIMU B ITIOBCETHEBHOMN
PKU3HU, TIPaBUJIa TIOBEJEHUS B LIEIAX
cOepekeHHsI 3/I0pOBbs U OKpY Karolei
[PUPOIHON Cpesibl; TOHUMATh Bpell (0MacHOCTD)
BO3CHCTBUS HA )KUBbIC OPraHU3MBbI

OIMPCACIICHHBIX BCIICCTB CMBICII ITOKA3aTCIIA

[1JIK, mosicHSITh




IHOYPOYHOE IIVNTAHUPOBAHHUE

10-11 KJIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | 0o0pa3oBaTe/IbHbIC PeCypPChl
padoThI padoThI
BBonnsblit nHCTpyKTaX. [IoBTOpEeHNE https://acaclemy-
1 IMIH 8-0 KIACCOB. 1 0 0 content.apkpro.ru/lesson/a9f3d191-

Sele-4e24-ac02-efb16fa49f6a

2 CraproBast TMarHOCTHKA 1 0 0
[IpenmeTt opranuueckoil XuMuu, e€

3 BO3HUKHOBEHHE, PA3BUTHE U 1 0 0
3HAYEHUE
Teopust CTpOEHUST OPraHUUECKUX https://academy-

4 coenuHenuii A. M. Bytieposa, eé 1 0 0 content.apkpro.ru/lesson/c935a58c-
OCHOBHBIC TTOJIOKECHUS ab0e-4¢c59-9dcf-20517ae4b52e
[IpencraBienue o ki1accuPpuKauu
OpPraHUYeCKUX BEIICCTB. https://academy-

5 Homenkiatypa (cucrematuieckas) u 1 0 0 content.apkpro.ru/lesson/726ee099-
TpUBHAJIbHBIC Ha3BAHUS e1a9-410f-b8be-b4ch589aeadl
OpPraHUYECKUX BEILECTB
CucremaTnyeckasi MeXayHapoaHas

5 HOMEHKJIaTypa u an/IHUanH 1 0 0
o0Opa3oBaHMs Ha3BaHUI
OpPraHUYECKUX COEAVHEHUN
N3omepus u ee BUIbI 0 0
Turnbl XUMHYECKUX peakuil B 0 0



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

OpraHHqCCKOﬁ XUMHH

AJKaHBI: COCTaB U CTPOEHUE,

https://academy-

9 FoMoorHeCKit pst content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
Meran u 3TaH — npocTenire https://academy-
10 HpeICTABHTE N ATKAHOB content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
AJIKEHEBI: cOCTaB U CTPOCHHUC https://academv-

11 cBoHCTRA ’ content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dclcfh9399

12 DTHIICH H PONIICH — NPOCTEHIINC https://lesson.edu.ru/04/10
npeacCTaBUTCIU aJIKCHOB
[TpakTrueckast padbora Ne 1. https://academy-

13 «[TonydeHue aTUIICHA U U3YYCHHE content.apkpro.ru/lesson/53cd2379-
€ro CBOMCTB) 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byranuen-1,3 u

14 metminOyranuen-1,3. [lonyuenne https://lesson.edu.ru/04/10
CHUHTETUYECKOTO KaydyKa U pe3UHBI
AJIKUWHBIL: COCTaB U OCO6CHHOCTI/I

15 CTPOCHIA, FOMOHomqveCKPiH AR https://lesson.edu.ru/04/10
AneTnsieH — MpocTenInn
Hpe)ICTaBI/ITeJ'II) AJIKNHOB
Brruucienusa nmo YpaBHCHUIO https://academv-

16-18 . content.apkpro.ru/lesson/7dada027-
HAMITICCKOR peartum 8448-418f-b416-fhaledd4absd

19 ApeHbI: OEH30J1 M TOTYOJI. https://academy-

TOKCHYHOCTH apEHOB

content.apkpro.ru/lesson/d86d7d00-
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https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
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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
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

d5b4-491d-aded-c3ddal9feefd

T'eneTnueckas cBsI3b

20-21 YIJIEBOJIOPOIOB, IPUHAIICKALIUX K https://lesson.edu.ru/04/10
Pa3IMYHBIM KJIacCaM
[TpuponHbIe HCTOYHUKU

22 YFICEOZ0PO/IOR: MPHPOXHEIH ras 1 https://lesson.edu.ru/04/10
MIOITYTHBIE HEQTSHBIE ra3bl, HePTH U
MIPOAYKTHI €€ mepepadoTKH
[TpuponHbIE HCTOYHUKU

23 YFICEOZ0PO/IOR: MPHPOXHEIH ras 1 https://lesson.edu.ru/04/10
MIOITYTHBIE HEQTSHBIE ra3sl, HeYTH U
MIPOAYKTHI €€ mepepadoTKu

94-5 O06o0011eHre TPOHICHHOTO
MaTepuaa «»yrieBoI0POIbI»

26 KonrpoxbHhas pabota no pasaery https://lesson.edu.ru/04/10
«YTIIeBOIOPOABI»

[IpenenbHbIe OJHOATOMHBIE CITUPTHI: https://academy-

27-28 METaHOJ U 3TaHoI. BogopomHas content.apkpro.ru/lesson/5439c18b-
CBSI3b 7440-4b6f-bf84-c04fad71694f
MHOroaromMHble CIIUPTHI: https://acaclemy-

29-30 THICHITHKONE 1 ITHIEpH content.apkpro.ru/lesson/461aa9c8-

c0ef-4827-a8e5-d12a0bedc826
@DeHOo: CTPOCHUE MOJIEKYIIHI, https://academy-

31-32 ¢buznyeckue 1 XUMHUECKUE content.apkpro.ru/lesson/649883b8-
CBOWCTBA, TPUMEHCHHE 7¢5f-4116-896e-10a2278b08f1

33-34 Anbnerunsl: GopMaNbaeTUa U https://academy-

areTainpaerng. Aueron

content.apkpro.ru/lesson/8664b319-



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
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

0ba3-4945-b076-ch7ae5858b90

OnHOOCHOBHBIE NPEEIbHBIE

https://academy-

35-36 KapOOHOBBIC KUCIIOTHI: MypaBbHHAS content.apkpro.ru/lesson/b4feaa04-
U YKCYCHast 3438-4b57-a3ec-ba0fofe63cOd
ITpakTrueckas pabora Ne 2. https://academy-

37 «CBoiicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHUCJIOTBI» 386d-444a-8de3-7efba8b98cdb
CTeapuHOBast M OJICMHOBAsI KUCIIOTHI,

38 KaK [PeICTaBUTEN BBICIIMX https://lesson.edu.ru/04/10
KapOOHOBBIX KHUCJIOT
MbL1a Kak COJIM BBICIITHX

39-40 KapOOHOBBIX KHCIIOT, KX MOIOIIEE https://lesson.edu.ru/04/10
JICHCTBUE
CroxHbie 3()UPBI KaK MPOU3BOHBIE https://academy-

41-42 KapOOHOBBIX KHCIOT. ['maponus content.apkpro.ru/lesson/71ac43f2-
CIIOXHBIX 3(hUpOB a0d4-4945-a0eb-1e59cd5f4d9f
JXKupel: TUaApONIN3, IPUMEHEHNE https:/academy-

43-44 OO T et p;m) HPOB ’ content.apkpro.ru/lesson/71ac43f2-

a0d4-4945-a0eb-1e59cd5f4d9f
VYTaeBOIBI: COCTaB, Kaaccu(UKaIus. https://academy-

45-46 Baxkneiimive nmpeacTaBuTeIN: content.apkpro.ru/lesson/709ce43a-
TJII0K03a, PPYyKTO3a, caxapo3a deb6-4281-963b-01d2e212d4d0

47-48 Kpaxmar it nenionosa kai https://lesson.edu.ru/04/10
MIPUPOIHBIE TOJTUMEPHI
O06o001u1eHre NpoiIEHHOTO

49-50 Matepuana «Kucnopoacoaepxamue

OpraHn4CCKUC COCAUHCHU



https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
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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
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

KonTponbHas pabora no pazaeny

51 «Kucnopozaconepxkarue 1 https://lesson.edu.ru/04/10
OpPraHHYECKUE COCTUHCHUS
https://academy-
52-53 AMUHBI: METHJIAMHUH M aHUJIMH 1 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHCIIOTHI Kak aM(pOTEpHbIC https://academy-

54-55 OpPraHUYECKUE COCTUHCHHMS, UX 2 content.apkpro.ru/lesson/c2f2f3d7-
Ouonornueckoe 3uaueHue. Ilentuap 43d1-4873-ace0-78eca6009628
benku xak npupoaHsie https://acaclemy-

56-57 BHICOKOMOJICKYIAPHEIC COCMHCHILS 2 content.apkpro.ru/lesson/c2f2f3d7-

43d1-4873-ace0-78eca6009628

58-60 OCHOBHEIE IOHATHS XHMHH . 3 https://lesson.edu.ru/04/10
BBICOKOMOJICKYJISIPHBIX COCTUHCHUMN
OCHOBHBIE METOIBI CHHTE3a

61-63 BBICOKOMOJIEKYJISIPHBIX COCTMHEHH. 3 https://lesson.edu.ru/04/10
[TnacTmacchl, kKayuykH, BOJIOKHA

64-66 O6o6menne kypca xumun 10 kiracca 3

67 [TpomesxyTouHast aTTeCTauUs: 1
UTOrOBasi KOHTPOJIbHAs paboTa

68 ITonBeneHue UTOrOB roJa 1

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

KoaunuecTBO 4acoB

Nen/m | Tema ypoka Kourpoubnbie | IIpakTHyeckue Aara UICKTPOHMHEIE MHPPOBLIE
Bcero H3ydeHHUsi | oOpa3oBaTebHbIE pecypchl
padoThI padoThI
BBonnblii nuHCTpYKTaX. [ToBTOpEHME https://academy-
1 xumun 10 kmaccea. 1 0 0 content.apkpro.ru/lesson/a9f3d191-
5ele-4e24-ac02-efb16fa49f6a
BBojaHas koHTpoJsibHAsA paboTa 1 0 0
CtpoeHue aToma. 1 0 0
CocCTOsIHHE DJIEKTPOHOB B aTOME. https://academy-
4 1 0 0 content.apkpro.ru/lesson/c935a58c-
ab0e-4¢59-9dcf-20517ae4b52e
DJeKTpoHHAs KOH(pUTYyparus https://academy-
5 aTOMOB. 1 0 0 content.apkpro.ru/lesson/726ee099-
e1a9-410f-b8be-b4ch589aeadl
6 BaneHTHEIE BO3MOKHOCTH aTOMOB. 1 0 0
Ileproauueckuii 3aK0H U
7 IIEPUOIMYECKAs CHCTEMA 1 0 0
XUMHUYECKHUX DIIEMECHTOB.
8 3HaueHUEe MePUOINIECKOTO 3aKOHA. 1 0 0
KoBajieHTHas CBSI3b. https://academy-
9 1 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HonHas cBs3b. https://academy-
10 1 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
11 Merannndeckas CBS3b. 1 0 0 https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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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

content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfbh9399

Pemienue ynpaxxneHui

12 . https://lesson.edu.ru/04/10
((BI/II[BI XUMHUYCCKOHN CBA3N
Bonoponas cBsi3b. https://academy-
13 content.apkpro.ru/lesson/53cd2379-
2a45-43b1-9f67-7ebcdaf03ce0
14 [Momumepsr https://lesson.edu.ru/04/10
15 ["a3000pa3HbIc BeliecTna. https://lesson.edu.ru/04/10
[paktuueckas padota «Ilonydyenue u https://academy-
16 co0upaHue rasosy. content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d
Pemenne ynpaxunenuid. «Bus https://academy-
17 XUMHYECKOH CBSI3M content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
18-19 JKunkue BerecTna. https://lesson.edu.ru/04/10
20 JKecTkocTh BOJIBI. https://lesson.edu.ru/04/10
21-22 TBepaple BelecTna.
Pemenne ynpaxunennii «Crnoco0b https://academy-
23 BBIPQ)KCHUS KOHIECHTPAIMH content.apkpro.ru/lesson/5439c¢18b-
pacTBOpOB» 7440-4b6f-bf84-c04fa471694f
Pemenne ynpaxuaenuit «MaccoBast https://academy-
24 A0JIs1 paCTBOPEHHOI'O BEIICCTBAY content.apkpro.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826
JlucriepcHbIe CHCTEMBI. https://academy-
25 content.apkpro.ru/lesson/649883b8-

7¢5f-4116-896e-10a2278b08f1
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https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
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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://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

3011, TeIu, IMOHATHE O KOJUIOUAX.

https://academy-

26 content.apkpro.ru/lesson/8664b319-
Oba3-4945-b076-ch7ae5858b90
Cocras Bemectsa. CMmecH. https://academy-
27-28 content.apkpro.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0fofe63c0d
Pemenne ynpaxuenuit «CrocoOsl
29-30 BBIPQKECHUS KOHIICHTPAIIMH https://lesson.edu.ru/04/10
pacTBOPOBY
Pemrenuie ynpaxkuenuii «MaccoBas https://academy-
31 A0JIs1 pAaCTBOPEHHOT'O BEIICCTBAY content.apkpro.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4dof
O06001IcHIE TIPOIECHHOTO https://academy-
32 matepuaia «CTpoeHHE BEIIECTBA» content.apkpro.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4dof
KontponbHast pabota «CTpoeHue https://academy-
33 aroma. [1C u I13. CtpoeHne content.apkpro.ru/lesson/709ce43a-
BCIICCTBAY. deb6-4281-963b-01d2e212d4d0
34 AHanu3 KOHTPOJIBHOU paboThI https://lesson.edu.ru/04/10
35 IloHsiTHE O XMMUYECKOU pEAKLIUH.
36 Knaccnuxauys XuMuieckix https://lesson.edu.ru/04/10
peaxIuii.
CKOpOCTh XUMHUYECKOU PEaKInu. https://academy-
37 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
38-39 XUMHUYECKOE PaBHOBECHE M CIIOCOOBI https://academy-

€ro CMCIICHUA.

content.apkpro.ru/lesson/c2f2f3d7-



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

43d1-4873-ace0-78eca6009628

Pemenune ynpaxnenuii «CmenieHue

40 https://lesson.edu.ru/04/10
XUMHUYECKOI'O PABHOBECH S
41 Posb BOIBI B XUMUUYECKHX PEAKIIUSX. https://lesson.edu.ru/04/10
42-43 | TOA
44 I'upponus.
45 I'maponus.
46 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakumu. DIEKTPOIU3.
47 DIIEKTPOIH3.
Pemenne ynpaxxuenuit
48
«OJIEKTPOJIN3»
49 O60011eHrne TPONHIEHHOTO
MaTepuana « XMMHYECKHE PeaKIun»
50 KonTpomabHas pabora «XuMuyeckue
peaKLun.
51 AHanIn3 KOHTPOJIbHOM paboTHI.
52-53 Merauisl.
54 Koppo3zus. Mepsb! 3a1uThl.
55 Pemenue ynpaxuennit «MeTajuib»

56

Hemerasebr.



https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Hewmerasbl.

57 1

58 Kucnotsr. 1

59 OcHoBaHus. 1

60 Conu. 1

61 KauecTBeHHbIE peakiuy. 1

61 KauecTBeHHbIE peakiuy. 1
[TpakTuueckas pabota Permenue

63 SKCIIEpPUMEHTANILHBIX 337134 1
«MeTaibl 1 HEMETAJITBD.
[IpakTuueckas pabora

64 « nenTudukanys HeOpraHMIECKUx 1
COCTUHEHUIN)
I'enernyeckas CBsI3b MEXKIY

65 KJTaccaMy HEOPTaHUYECKHUX U 1
OpPTraHUYeCKUX BEIIECTB.

66 BoinmyckHas npoBepouHast pabota 1
XUMHYECKUE BEIECTBA KaK

67 CTPOMTENLHEIE ¥ MOAETOYHEIE 1
MaTepuabl.

68 Hroroas KOHTpoJIbHASA paboTa. 1

OBUIEE KOJIMYECTBO YACOB I10 68

I[MTPOI'PAMME
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