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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1o XuMHUH Ha ypoBHE cpeHero olriero odpasoBanus papadborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit @enepanun», TpeboBaHUIM K pe3ylbTaTaM OCBOEHMS (efepanbHON 00pa3oBaTeIbHOM MPOrpamMMbl CPEAHEro OOIIEero
oopazoBanust (DOOIlI COO), npencraBieHHbIX B depepanbHOM TrocynapcTBEHHOM oOpaszoBaTesnibHOM cranaapte COO, c¢ yuérom Konuenumu
npenojaBaHusi ydyeOHOro mnpeamera «XuUMus» B 00pa3oBaTelbHbIX opraHusanusax Poccuiickoit @enepauuu, peaau3ylOlUX OCHOBHbBIE
o0Opa3oBaTelibHbIE IPOTPAaMMBbl, U OCHOBHBIX I0JI0keHUN «CTpareruu pa3BuTus BocnuTaHus B Poccuiickoit @enepanuu Ha nepuoa ao 2025 roxa»
(Pacnopsokenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

HopmaTtuBHo-tipaBoBbIie akThl B cdepe oOpasoBanusi Poccuiickoit @enepanmu u Munnpocsenienus: Poccuiickoit @enepanun: denepanbHbii
3aKkoH 0T 29.|2.2012 Ns 273-®3 (O6 obpazoBanuu B Poccuiickoit @enepanun> (npusst ['ocygapctsennoii 1llymoit 2|.12.2012); denepanbHblil 3aK0H
ot 31,07.2020 }1b247-®3 (O6 obs3aTenbHbTX TpeboBaHusx B Poccuiickoit denepanun> (nmpunsaT ['ocyaapctennoit lymoit 22.07 .2020); [Ipukas
MunuctepctBa mnpocsenieHuss PO (OO0 yrBepxkaeHHH (enepaabHOro TOCYAapCTBEHHOrO OO0pa30BaTENbHOTO CTAaHJIApTa HadarnbHOIO OOIIEero
obOpazoBanus™> ot 31.05.2021 r. Jp 286; Ilpuxaz MwunucrepcrBa mnpocsemonus P® kO6 yreepxkaeHun ¢enepaibHorb rocYmapcTBeHHOrO
obpasoBatenbHOrO cTanaapra ocllopaoro obmero o6pasosanus) ot 31 mm 2021 r. Ns 287; Ilpuka3 MunucrepctBa o6pasoBanus u Hayku PO (06
yTBEpKACHHH (eepaTbHOTO TOCYAapCTBEHHOTO 00pa30oBaTeNbHOTO CTaHIapTa cpemHero oOmiero obpaszomanus)) oT 17 mas 20|2r. Ns 413 (B
penakuuu [lpukaza MunucrepctBa npocsemenuss PO (O BHeceHMM H3MEHEHUU (eaepanbHblil roCyAapCTBEHHBIM 00pa3oBaTeNbHbI CTaHIAPT
cpenlero obero o6pasosanmsi, Yteepxaenusill [Ipukas Munncrepcra obpasoBanust 1 Haykn PD> ot 12 asrycra 2022r.Jd 732); denepanbHas
obOpasoBarenbaM mporpaN,IMa HavanmbHOTO 001IEero oOpa3zoBaHus (yTBEpkJeHa Tpuka:}oM MunnpocBemenus Poccumm ot 18.05.2023 M 372 <
(3apeructpupoBEtao B Munrocte Poccun ot [2.07.2023 J\b 74229); 3 denepanbHas oOpa3oBareibHas MporpaMMa OCHOBHOTO 00IIero oopa3oBaHus
(yrBeprkieHa mpukazoM Munnpocsemenus Poccun ot 18.05.2023 M 370 (O6 yrBepknenun deaepa.tlbHoi 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero obpaszoBanus™> (3apeructpupoBano B Munrwcre Poccun 12.07.2023 N»374223)3 denepa rreHas oOpa3oBarenbHarl mporpamma cpeaHero
obmero obpazoBanus (yreepkiaeHa npukElzom Munnpocsemnienus Poccun ot 18.05.2023 Jb 371 (O6 yrBepxkacHNHN (eaepaibHOi 00pa3oBaTeIbHOM
nporptllvimer cpemnero o6mero o6pasoBanus™> (3aperucrpupoBano B Muniocte Poccun 12.07.2023 JO 74228); denepanpHas amanTUPOBAHHM
obpazoBatenbHEUl nmporpamma HauyanbHOrOo 061Iero oOpazoBanus nJul oOydaromuxcs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0pOBbsl (YTBEpKICHA
npukazoM MunnpocsenieHuss Poccun ot 24..2022 (D 1023); denepanbhas agantupoBanHall oOpa3zoBarenbHas mporpamMma OCHOBHOTO OOIIETo
obOpazoBanus al6 00y4aromUXCsl ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10pOBbs (yTBepikIeHa npuktBoMm Munmnpocsemenus Poccun 0T24,1t,2022 JO
1025); ®enepanbHas amantupoBaHHall ocnoBHall o6meoOpa3zoBatenbHar[ mporpan{ma oOyuatommxcs ¢ yMmcTBeHEOH orcTa;locThio
(uarennextyElJIbHbIMU HapymieHusiMuU) (yTBepkAeHA MpuKa3zoM Munmnpocsemenus: Poccun 0T24.112022 N» 1026).

OcHOBY MOJIX0J0B K pa3paboTKe MpOrpaMMbl IO XUMUU, K OMPEIEICHUI0 OOl cTpaTeruu oOydeHus, BOCIIUTAHUS U Pa3BUTHUS 00y4arOIIUXCs
cpenctBamu ydebHoro mnpeamera «Xumwusi» ans 10-11 wiaccoB Ha 6a30BOM ypOBHE COCTaBUIM KoHIenTyanbHble nojnoxeHus ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeNIeH, CoZepKaHus, pe3yabTaTOB 00y4eHUs U TpeOOBAHHI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHME, IMOJy4aeMO€ BBIMYCKHUKAMU OO0IIe00pa3oBaTeNbHON OpraHu3alvu, SBISETCS HEOThEMJIEMON dYacThlo UX
obpazoBanHOCTH. OHO CIYXUT 3aBEpPLIAIONIMM 3TAllOM pealii3alid Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KITFOUEBBIX I[EHHOCTEH, MPHUCYIIUX
I[EJIOCTHOM CHUCTEME XMMHUYECKOTO 00pa3oBaHUA. JTU IIEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB MPUPOJbI, (POPMHUpPOBAHHS MUPOBO33PEHHUS M 0OIIEH
KYJIbTYpbl YelIOBEKa, a TaKKe JIKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO W MPHUPOJIHON cpexe. Peanusyercss Xxumuyeckoe
oOpa3oBaHue OOY4YaIOIIMXCSl Ha YPOBHE CPEJHEro oOIIero oO0pa3oBaHMs CpeICTBAMHM Y4eOHOTro mpeaMmera «XHMHs», COJAepKaHWe U MOCTPOCHHE



KOTOPOT'O OIpEJIENIEHBl B MPOrpaMMe MO0 XUMHUU C YUETOM cHenu(puKu HAyKd XMMUH, €€ 3HAYeHUs B TIO3HAHUH MPHUPOJIBI U B MATEPUATBHOM KU3H U
oOmiecTBa, a TaKke ¢ y4€TOM OOMIMX LIeJel W MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro o0IIero o0pa3oBaHUs B
Poccuiickoit ®enepanuu.

XUMUS KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HaYK MT'PAaeT 0COOYIO pOJIb B COBPEMEHHOW IMBUIIM3ALIUMH, B CO3/IaHIMHM HOBOW 0a3bl MaTepUaIbHOM
KynbTypsl. OHa BHOCHUT CBOW BKIaJ B (OPMHPOBAHHE PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, B CO3JaHHE IIEJIOCTHOTO IPEACTaBICHUS 00
OKPY)KAIOILlEM MHUpE KaK O €IWHCTBE IPHUPOJIbI U YEIOBEKa, KOTOpoe (POopMHUpYyeTcs B XMMHUM HA OCHOBE IOHUMAaHHs BEIIECTBEHHOIO COCTaBa
OKPY’KaIOILIEro MUpa, OCO3HAHMSI B3aUMOCBSI3U MEK/Ty CTPOSHUEM BEIIECTB, UX CBONCTBAMHU M BO3MOKHBIMU O0JIACTMU PUMEHEHUS.

TecHo B3auMOJEHCTBYS € JPYIrMMHU €CTECTBEHHBIMHM HAyKaMM, XUMHUS CTajla HEOTHEMJIEMOM 4YacThbI0O MHUPOBOW KYJIbTYPHI, HEOOXOJIUMBIM
YCIIOBUEM YCIIEITHOTO TPpyAa U KU3HU KakJaoro wieHa oOmiectBa. CoBpeMeHHasi XUMHUS KaK HayKa cOo3uJaTesbHas, Kak HayKa BBICOKUX TEXHOJIOTHH
HalpaBJIeHa Ha pelIeHHe TJI00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, DHEPreTUUYECKOM, MHILEBOM, AKOJIOTHMYECKOU
0€30MacCHOCTH U OXPaHbl 3/I0POBbSI.

B cooTBeTcTBUM ¢ 00IIUMU LENSIMU U IPUHLIMIIAMU CpeAHEro oluiero oOpa3oBaHus cojepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi
YpPOBEHb HM3y4Y€HHS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO IMOATOTOBKY OOYyYaromMXcCsi, HEOOXOJAMMYIO UM Ul BbIPaOOTKU
MHPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B KU3Hb COLMYMA, MPOJOJDKEHUS O0Opa30BaHUS B PA3IUYHBIX 00JACTSIX, HE CBA3AHHBIX
HETMOCPEACTBEHHO C XUMHUEH.

CocrapnsirolmiuMu mpeameTa «XUMHs SBISIIOTCS 6a30Bble Kypcehl — «Opranudeckast Xxumusi» U «O0111as 1 HeopraHudeckas XUMHUs», OCHOBHBIM
KOMITIOHEHTOM COJIepKaHHsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOIl HAayKH: cHCTeMa 3HAHUM 10 HEOPraHMYEeCKOM XMMMHM (C BKJIIOUYEHHUEM 3HAHHUM U3
o0mield XUMUK) W OpraHudecKod xumuu. @opMUpOBaHWE MJAHHOW CHCTEMBbI 3HAHWUW TIPU U3YUYEHUHM TpeaMeTa OOEeCTIeUMBAET BO3MOXKHOCTH
paccMOTpPEHHs BCEro MHOT000pa3ys BEIIECTB HA OCHOBE OOLIMX MOHATHHA, 3aKOHOB ¥ TEOPHI XUMHUU.

CrpykTypa coaepxanus KypcoB — «Opranndeckas xuMus» n «OO0Ias 1 HeopraHudeckas XuMus» chopMUpOBaHa B IIPOrpaMMe IO XMMHUHU Ha
OCHOBE CHUCTEMHOI0 MOJX0JIa K 3yYEHHIO y4eOHOro MaTepuasa U 00yClIOBI€HAa HCTOPUUECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUH HA OINpPEesIEHH bIX
TEOPETUYECKUX YPOBHX. Tak, B Kypce OpraHn4ecKOod XMMHUM BEHIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIACCHYECKON TEOPUHU CTPOCHMS OPraHUYECKUX
COEJIMHEHUH, a TaKKe Ha YpOBHE CTEPEOXMMUYECKHUX M NIEKTPOHHBIX MPEJCTAaBICHUH O cTpoeHHMU BeuiecTB. CBeneHUs 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJIOB JI0 CJIOKHBIX OMOJIOIMYECKH aKTUBHBIX COeIMHEHU. B Kypce opraHnyeckoil XMMHM MOJY4arOT
pa3BuUTHE CHOPMHUPOBAHHBIE HAa YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHUs I€pBOHAYalbHbIE IPEACTABICHUS O XUMUYECKOM CBS3H,
KJ1acCU(PMKAMOHHBIX MPU3HAKaX BEIECTB, 3aBUCMOCTH CBOWCTB BEILECTB OT UX CTPOEHMSI, O XUMUYECKOH peaKIiH.

ITox HOBBIM yriiom 3peHusl B npeaMeTe «XUMHUs» 0a30BOr0 ypOBHS pacCMaTpUBAETCs M3YyYEHHbIH HAa ypOBHE OCHOBHOI'O 00IIero oopa3oBaHus
TEOpPeTHUYECKUI MaTepuall U (PaKTOJIOrHYECKUE CBEIEHUS O BEIEeCTBaX U XMMHUUECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0Imas u HeopraHuyeckast
XUMUSD» 00y4aroIUMCs MPEIOCTABISIETC BO3MOKHOCTh OCO3HATh 3HAYEHUE MEPUOJNYECKOI0 3aKOHA C OOLIETEOPETHUECKUX M METOH0JIOTHYECKUX
MO3ULMH, ITy0Xe MOHATh HCTOPUUYECKOE U3MEHEHUE (PYHKIMM 3TOro 3aKoHa — OT 00001aromIei 10 00BbACHSIOMIEN 1 TPOrHO3UPYIOILEH.

Enunas cucrema 3HaHMH O Ba)KHEMIIUX BEILECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX M NPUMEHEHHH, a TAKKE O XMMUYECKHX PEAKLUAX, UX
CYLIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs AomnoHsaeTcs B Kypcax 10 u 11 ximaccoB aieMeHTaMu COAEpKaHUsl, UMEIOUMU KYJIbTYPOJOTUYECKUI U
MPUKIIAJHOM XapakTep. DTH 3HaHUS CMOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3U XUMUU C IPYTUMHU HayKaMH, PacKpbIBAIOT €€ poJib B M03HABATEIbHOM U
MIPAKTUYECKON JIeATETbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHMIO YB)KEHUS K IPOIECCY TBOpPUECTBA B 00JACTH TEOPUU U TMPAKTHUYECKHX
NPUIOKEHUH XUMMH, MOMOTAIOT BBIMYCKHUKY OPHUEHTHPOBATHCA B OOLIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX NpoOjeMax, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIUBaTh WH(POPMALMIO M TPUMEHSTh €€ I TOMOJHEHUS 3HAHUM, PEUIeHHs HHTEUICKTYaJbHBIX M SKCHEPUMEHTAJIbHBIX
HCCIIeIOBAaTEeNIbCKUX 331a4. B 1enom conepxkanue yueOHOTO mpenMeTa «XUMHs» JTaHHOTO YPOBHS M3YYEHHMs OPUEHTHPOBAHO Ha (OPMHPOBAHUE Y



o0yJaromuxcss MUPOBO33PEHUECKONH OCHOBBI JJIsi TMOHUMAaHUS (UIOCO(CKUX HACH, TaKMX KakK: MaTepUalbHOE €JMHCTBO HEOPTraHHMYECKOro W
OpPraHMYECKOIr0 MHpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOEHUEM, IO3HABAEMOCTh MPUPOIHBIX ABJICHUN MYTEM SKCIEPUMEHTA U
pelieHusl MPOTUBOPEUYUH MEXKIy HOBBIMU (DaKTaMH M TEOPETHUYECKUMH MPEANOCHUIKAMU, OCO3HAHME POJHM XHUMHHM B PEIICHUH 3KOJIOTHYECKHX
npo0iem, a Takke mpoOIeM cOepeKEHHs SHEPTETUUECKUX PECYPCOB, CHIPBS, CO3AaHUS HOBBIX TEXHOJIOTUH U MaTepHaJIOB.

B nnane pemieHus 3agad BOCHMTAHUS, PA3BUTHS U COLMAIN3ALUU 00Y4arOIIUXCs PUHATBIE TPOrPaMMOil 110 XUMUU MOJXO0/bI K ONPEAEICHUIO
COJIEp’KaHUsl U MOCTPOEHHMSI NpEeAMETa IMpeaycMaTpuBalOT (pOpMHpPOBaHHE YHMBEPCAIbHBIX YUEOHBIX JIEHCTBUM, UMEIOIIMUX 0a30BO€ 3HAYEHHUE JUIS
pa3IMYHBIX BHJIOB JIEATEIFHOCTH: pEHICHUs NpoOJjeM, MOWMCKa, aHaiu3a W 00paboTKM WH(POpPMAIUH, HEOOXOIMMBIX IS NPUOOpETEHHsS OIbITa
IIPAKTUYECKOW U UCCIEA0BATEIIBCKON NEATEIBHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B IIO3HAHUH XUMUMU.

B mpaxTuke npenosnaBaHus XMMUU Kak Ha ypOBHE OCHOBHOIO 00Iiero oOpa3oBaHMs, TaK M Ha YpOBHE CpeAHEro oOuiero oopazoBaHusi, MpU
OIIPENIETICHUH COJIEP/KATEIIBHON XapaKTEPUCTUKH LEJIeH U3ydeHUs IIPEAMETA HAIIPABJICHUEM IIEPBOCTENIEHHON 3HAYMMOCTH TPAJAUIIMOHHO NMPU3HAETCS
(hopMHUpOBaHHE OCHOB XMMHUYECKOM HayKM Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOW AESITEIbHOCTH YeJIOBEeKa U KaK OJHOTO W3
KOMIIOHEHTOB MUPOBOM KyJAbTypbl. C METOAMYECKON TOYKM 3pEHMs] TaKOW MOJAXOJ K OINpPEAEICHMIO LIeJell M3ydeHUs IpeaMeTa SIBISIeTCS BIIOJHE
OIIPABJAAHHBIM.

CornacHo JaHHOW TOYKE 3peHUs TJIaBHBIMU LEISIMA U3Y4EeHHUS MpeaMeTa «XuMush» Ha 0a3oBoM ypoBHe (10 —11 ki1.) sBistroTCs:

(¢bopMHUpOBaHHE CHCTEMBbl XUMHUYECKMX 3HAHMM KaK Ba)KHEHIIEH COCTaBIISIONIEH €CTeCTBEHHO-HAYYHOW KapTHHBI MUpa, B OCHOBE KOTOPOM
JeXaT KIIYEBble MOHATHUSA, (yHIaMEHTalIbHbIE 3aKOHBl M TEOPHUH XMUMHH, OCBOEHHUE s3bIKa HAYKH, YCBOEHHE U MOHMMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHIIT MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHUS;

(dbopMuUpOBaHME M pa3BUTHE IPEACTABICHUI O HAy4YHbIX METOAAX I[O3HAHMs BEIIECTB M XMMHUYECKMX PEAKLHUH, HEOOXOOUMBIX IS
IpUOOPETEHUsT YMEHUI OPHUEHTUPOBATHCS B MUPE BELIECTB M XMMHUUYECKHX SIBIICHUH, UMEIOLIUX MECTO B MPUPOJE, B MPAKTUUECKON M MOBCEJHEBHOM
KU3HH;

pa3BUTHE YMEHUIl M CHOCOOOB JEATENbHOCTH, CBA3AHHBIX C HAOIIOJEHHMEM U OOBACHEHHMEM XUMHUYECKOTO HIKCIEPUMEHTA, COOII0JAEHUEM
paBuJ1 OE30TIaCHOTO OOPAICHHS C BEIIECTBaAMHU.

Hapsiny ¢ atum, conepskarenbHasi XapaKTEepUCTUKA LI€JIeH U 3a/1a4 U3y4eHUs NpeAMETa B IPOrpaMMe 110 XMMHM YTOUYHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBUH C HOBBIMHU IIPUOPUTETAMU B CHUCTEME CpeJHero odiiero oopazoBanusa. CeroHs B NPernojaBaHuy XUMUHU B OOJIbLICH CTENeHH OTAAETCS
IPEANOYTeHNEe NPAKTUYECKONH KOMIIOHEHTE CoJepXkKaHHUsA OOydeHHsl, OpPHEHTUPOBAHHON Ha IOJATOTOBKY BBIITYCKHHKA 00I1€00pa3oBaTeabHOM
OpraHu3aluy, BJIaJICIOIIEro He HaOOpOM 3HaHUH, a PYHKIIMOHAIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCO0AMM U YMEHUSIMH aKTMBHOT'O IOJYYEHUS 3H aHUH
Y IPUMEHEHUS UX B PEAJIbHOM JKU3HHU Ul PELICHUS IPAKTUYECKUX 3a/1a4.

B cBsI3M ¢ 3TUM NIpHU U3ydeHUH NTpeaMeTa «XUMUS JOMUHUPYIOIee 3HaUeHHe TPUOOPETAI0T TaKUe LEeJIN U 3a/1a4H, KakK:

ajanTanus oOy4aromuxcs K yCJIOBUAM JAMHAMUYHO Pa3BUBAIOILEroCs MUpa, GOPMUPOBAHUE MHTEIIEKTYaIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IMPHUHATUIO IPAMOTHBIX PEIIEHUIl B KOHKPETHBIX YXU3HEHHBIX CUTYalMsIX, CBA3aHHBIX C
BEILLECTBAMU U UX IPUMEHEHHUEM,;

(dopmupoBaHue y 00yJarONUXCsl KJIFOUEBbIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIHMI), UMEIOIIMX YHUBEpPCAIbHOE 3HAUEHUE JUIsS Pa3JInYHbIX BUJIOB
JeATeNbHOCTH: pelIeHus] Ipo0ieM, MoKcKa, aHaiu3a U 00paboTKH MH(POPMALMU, HEOOXOIUMBIX Ul MPUOOPETEHHs ONbITa AEATEIILHOCTH, KOTOpas
3aHMMAaeT Ba)XKHOE MECTO B IO3HAHWU XMMMH, a TAKKE IS OLEHKHU C MO3UIMH 3KOJIOTMYecKod Oe30MacHOCTH XapaKTepa BIIMSHHUS BELIECTB U
XMMHUYECKUX IIPOLIECCOB Ha OPraHU3M 4eJIOBEKA U IIPUPOJHYIO CPELyY;



pa3BUTHE IMO3HABATEIBHBIX HMHTEPECOB, HMHTEUICKTYAJIbHBIX W TBOPYECKHX CIOCOOHOCTEH OOyYaromMXcsi: CIIOCOOHOCTH CaMOCTOSTEIBHO
HpI/IO6peTaTb HOBBIC 3HAHUS 110 XUMHUHU B COOTBETCTBUHU C )KU3HCHHBIMU HOTpe6HOCTSIMI/I, HCIIOJIB30BAThH COBpCMCHHBIC I/IH(I)OpMaI_II/IOHHBIe TCXHOJIOT U1
JUTS TIOMCKA M aHalTn3a y4eOHOH U HAyYHO-TIOMYJISIPHOM HH(POPMALIUYA XUMHUYECKOTO COJICPIKAHMUS;

(hopMHUpOBaHHE W PA3BUTHE y OOYJAFOIIMXCS aCCOIMATHBHOTO W JIOTHYECKOTO MBINUICHHSI, HAOIIOAaTEeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH,
KOTOpI)IG OCO6€HHO HCO6XOIII/IMBI, B 4aCTHOCTH, HpI/I HJIaHI/IpOBaHI/II/I nu HpOBeIleHI/II/I XUMHUYECKOTO 3KCH€pI/IMCHTa;

BOCIIMTaHHUE Y 00ydJaronmxcsi yOSKIEHHOCTH B TYMAaHUCTUYECKON HAIPaBICHHOCTH XUMHUH, €€ BaKHOU POJIM B PELICHUHU TII00ATBHBIX MPOOIeM
paIII/IOHaJII)HOFO HpI/IpOIIOHOJIB3OBaHI/I$I, IIOIIOJTHCHU A 3H€pI‘eTI/I‘-IeCKI/IX pecprOB nu COXpaHeHI/Iﬂ HpI/IpOI[HOFO paBHOBeCI/ISI, OCO3HaHUA HCO6XOI[I/IMOCTI/I
OEepe)KHOTO OTHOIICHHUS K TMPHUPOJEC U CBOEMY 3J0POBBIO, a TAKKE MPUOOPETECHHUs ONBITA WCIOIH30BAHUS TOJYYCHHBIX 3HAHUU I MPUHATHS
FpaMOTHI)IX pCIHCHI/Iﬁ B CI/ITyaHI/ISIX, CBA3AHHBIX C XUMHNUYCCKNUMU SABJICHUIMUNU.

B yuebHOM T1uTaHE cpeHero oomero oOpa3oBaHus MpeaMeT « XUMus» 0a30BOr0 YPOBHS BXOJUT B COCTaB MPeIMETHON 00siacTi «EcTecTBeHHO-
HaquHe HpC}IMeTBI».

OO61iee uncIo YacoB, OTBEAEHHBIX I U3YUEHUS XUMHUH, Ha 0a30BOM YpOBHE CpeiHero o0miero oopazoBanus, coctabiser 68 yacos: B 10 kimacce
— 34 yaca (1 gac B Heznento), B 11 knacce — 34 yaca (1 yac B HefIeI0).

COJEPKAHUE OBYYEHMUA 10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPTAaHUYECKOH XUMHUH

[Mpenmer OpraHu4ecKoit XUMUH: eé BO3HHUKHOBCHHUE, pa3BUTHE u 3HAYCHHE
B TOJYYCHHH HOBBIX BEIIECTB M MaTepuasioB. Teopusi CTpOEHHMsS OpraHM4Yeckux coeamHeHuid A. M. bymiepoBa, e€ OCHOBHBIC
nosioxkeHust. CTpyKTYpHbIEe (OPMYJIbl OpPraHUYECKUX BEIIecTB. ['omMonorus, wu3omepus. XUMUYECKasi CBSI3b B OPraHUYECKUX COCIUHCHUSAX —
OJIMHAPHBIE ¥ KPATHBIC CBSI3H.

[IpencraBnenne o kiaccupUKAIMK OpPraHMYECKHX BeliecTB. HOMEHKIAaTypa OpraHUYecKuX COCIMHEHHMH (CHCTeMaTHyecKas) U TPUBUAIBHBIC
HAa3BaHUs BAKHEHIIINX MPEJCTABUTEIICH KIIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAITbHBIC METO bl M3YUCHHS BEIIECTB U MX MPEBPAICHH: 03HAKOMIICHHE ¢ 00pa3llaMyu OPraHMYeCKHX BEIIECTB M MaTepHallaMH Ha
WX OCHOBE, MOJICIUPOBAHHE MOJICKYJ OPIraHUYECKUX BEIISCTB, HAOIIOJCHUE KM OIMUCAHWE JIEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHHUIO
OpPraHUYeCKUX BEIIECTB MPU HArpeBaHUU (IUTaBJICHUE, OOYTIIMBAHUE U TOPCHHE).




Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psl. MeTaH W 3TaH — MPOCTEHIINE MPEJCTAaBUTENIN aKaHOB: (PU3MYECKHE M XUMHUYECKHE
CBOICTBa (peakuM 3aMeIlEeHUs U TOPEHNUs), HAX0XKAECHNUE B IIPUPOJIE, TIOJIYyUEHHE U IPUMEHEHHUE.

AJIKeHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUHN psiA. DTUJICH U MPONMIEH — MPOCTEHINE MPEICTAaBUTENN AIKEHOB: (PU3MUECKHE U XUMHUYECKHE
CBOMCTBa (peakuuy ruApUPOBAHUSL, TAIOTEHUPOBAHUS, THPATALlMU, OKUCICHUS U MTOJIMMEPU3ALIH ), TIOJyYEHHE U IPUMEHEHHUE.

Ankanguensl: Oyramuen-1,3 u merunOyramueH-1,3: cTpoeHHe, BaKHEHIINE XMMHYECKHE CBOWCTBA (peakius moiuMepusanuu). [lomydenne
CUHTETUYECKOTO KayyyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTMYECKUM psii. ALETUIIEH — MPOCTEHIIMM MpPEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE,
(buznyeckne 1 XuMUYeCKHe CBOMCTBA (peakliuy THIPUPOBAHUS, raJlOreHUPOBAHUS, THApaTallui, TOPEHNUS ), TOJIyY€HUE U IIPUMEHEHHE.

Apensbl. benzon: cocras, cTpoeHue, (u3MUECKMEe M XUMHYECKHE CBOMCTBA (peakiUu TaJOT€HUPOBAHMUS W HUTPOBAHMS), MOJIY4YEHHUE U
npuMeHenue. Tonyon: cocmas, cmpoenue, @usuueckue U XumuueckKue Ceolucmed (peakyuu 2ai02eHUpo8aHusi U HUMPOBAHUS), NOLYyYeHue U
npumerenue. TOKCUUHOCTb apeHOB. ['eHeTndeckas CBS3b MEXy YIJI€BOAOPOIaMU, IPUHAAIEKAIMMHI K PA3IIUYHBIM KJIaCCaM.

[Ipupoanble UCTOYHUKHU YriaeBo10poaAoB. [Ipupoanslil ra3 u nonyrHeie HedTsAHbIE ra3bl. HegTh u e€ npoucxoxaenue. Criocodbl nepepadoTKu
He(THU: MeperoHka, KPeKUHI (TepMUYECKUN, KaTaJTuTHUecKuil), mupoius. IIpoaykTsel nepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBIIIIEHHOCTH U B
Ob1Ty. KaMeHHBII yrosb 1 MPOayKTHI €ro nepepaboTKu.

OKCIIepUMEHTAIbHBIE METObl U3YYEHUS BEIIECTB U UX MPEBPAILIEHUI : 03HAaKOMJIEHHE ¢ 00pa3liaMy IJIacTMAcC, KaydyKOB U PE3UHBI, KOJUIEKIINU
«Hed1b» 1 «Yrosb», MoJenUpoBaHHE MOJIEKYJ YIJI€BOIOPOA0B U FAJIOT€HONPOU3BOIHBIX, TPOBEIEHNE MPAKTUYECKON pabOThI: MOJYyYeHHE 3TUJICHA U
W3yYEHHUE €r0 CBOMCTB.

PacyérHble 3anaun.

Bbruncnenus no ypaBHEHMIO XUMUYECKON peakiuu (Macchl, 00béMa, KOJIMYECTBA HCXOJHOTO BELIECTBA WU MPOAYKTa PEAKIIMU IO U3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIUN).

Kucaopoacoaep:xamme opranndecKkue coe{MHEHU

IIpenenpHble OJHOATOMHBIE CIUPTHL. METaHO U 3TAaHOJ: CTPOCHHE, (PU3NUYECKHE U XUMHUYECKUE CBOMCTBA (PEeakLUu ¢ aKTUBHBIMHM METaJllaMH,
rajlor€HOBOIOPOJIaMH, TOpEeHUe), IpUMeHeHHne. BoopogHbIe CBSI3M MEX1y MOJIEKyJaMH CIUpPTOB. JleficTBHe MeTaHoJla M 3TaHOJIa Ha OpPraHu3M
4eJI0BEKa.

MHOroaToMHbl€ CHUPTHL. DTUIECHTJIUKOIb U TIIMLEPUH: CTpOeHUe, (PU3NYEeCKHe M XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHAs peaklysi HA MHOTOaTOMHbIE CIUPTHI). [lelicTBue Ha opranusM uesnoBeka. [IpuMenenue rimueprusa U STUISHIIUKOIISL.

@DeHoJI: CTPOCHUE MOJIEKYJIbI, (PU3nYecKue U XumMudyeckue cBoiictBa. Tokcuunocts eHomna. [Tpumenenue penona.

Anpnerunpl U kemonwvl. DopMaNbIeTHA, aueTaIbAEIHJ: CTpOeHHE, (U3NYecCKMe M XUMHUYECKHEe CBOWCTBA (peakuuu OKHCICHUS W
BOCCTAHOBJICHHSI, KAUECTBEHHBIE PEAKI1H), I0JTydE€HUE U IIPUMEHEHUE.

O/HOOCHOBHBIE IpeJielibHble KapOOHOBBIE KHCIOTHI. MypaBbUHAs M YKCYCHAasi KUCIIOTBI: CTpOEHUE, (U3MUECKHe M XUMHMUYECKHE CBOICTBa
(cBoiicTBa, o0IIMe I KJIacca KUCIOT, Peaklus dTepruuKalun), moxydyeHre u npumenenue. CTeapuHoBas U OJIEMHOBAsI KUCJIOThI KaK MPEICTaBUTENN
BBICIIMX KapOOHOBBIX KMCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE ACHCTBHE.

CrnoxHble 3(upbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['miaponus cioxsbiX 3¢gupos. XKupel. I'mapomus sxupos. IlpumeHeHue xupos.
buonorudeckas poJib )KMpOB.




YTneBopl: cOCTaB, KIACCH(PUKAIUS YTIEBOAOB (MOHO-, IU- U MoyMcaxapuipl). [Iroko3a — mpocTeimumii MOHOCaxapuI: 0COOCHHOCTH CTPOCHHUS
MOJIEKYJIbI, (PU3UYECKHE U XMMHYECKHE CBOMCTBA (B3auMoaeicTBre ¢ ruapokcuaom Meau(ll), okucinenne aMmmuadabiM pacTBopoM okcuza cepedpa(l),
BOCCTAHOBJICHHE, OPOXKEHHE TIFOKO3bI), HAX0KJICHUE B IPUPOE, IPUMEHEHHUE, Onotornyeckas poib. @otocunre3. @pykro3a Kak H30MEp TIIFOKO3BI.

Kpaxman u nemnonos3a Kak NpUpojaHble nosmMepbl. CTpoeHHE Kpaxmana U Leurosio3bl. dusnueckue M XMMHUYECKHE CBOICTBa Kpaxmaia
(ruaponu3, KaueCTBEHHAsl PEAKIIUS C HO/I0M).

OKCIIepUMEHTAIbHbIE METOJIbl M3YYCHHUS BEIIECTB M MX MPEBPAIICHUN: MPOBEICHHE, HAOIIOJCHUE W OMHCAHUE AEMOHCTPALMOHHBIX OTBITOB:
TrOPEHUE CIHUPTOB, KAYECTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHciIeHHe »dTaHosia okcuaoMm wmenu(ll)), MHOroaToMHbBIX CHUPTOB
(B3aumogeiictBue rnuuepuHa ¢ ruapokcuaom Mmeau(Il)), ampaerunoB (okuciaeHHe aMMHauHBIM pacTBOpoM okcuiaa cepedpa(l) u ruapoxcuaoMm
menu(Il), B3aumoaeiicTBie Kpaxmaia ¢ H0JI0M), IPOBEICHNUE MTPAKTUUECKOU PabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIOTHI.

PacuérHble 3a1aum.

Boruncnenus no ypaBHEHHIO XUMUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOTO BEILIECTBA WM MPOJYKTa PEaKIUU 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB MM MPOYKTOB PEaKIUN).

A3oTcoeprKale OpraHn4eckie CoeqMHEHMUS.

AMUHOKHUCIIOTEl Kak aMdoTepHble opraHmdyeckue coenuHeHus. Ousnueckue M XUMHUYECKHE CBOWCTBA AaMUHOKHUCIOT (Ha mpuUMepe
rmiuHa). buonornueckoe 3HaueHHEe aMHUHOKHUCIIOT. [lenTusl.

benku kak mpupojHble BBICOKOMOJEKYIsIpHbIE coenuHeHus. [lepBuuHas, BTOpHUHAs M TPETHYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOICTBa
OeNKOB: TUAPOJIU3, ACHATYpalusl, KAUeCTBEHHbIE peaKI[uy Ha OeNKH.

OKCIIepUMEHTAIbHBIE METOJIbl U3YYEHHUs BEIIECTB M MX MPEBpalleHUI: HAOMI0eHNEe U ONMHCAHHUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATYypalus
OCJIKOB TIPH HArpeBaHUH, IBETHBIC PEAKIIUN OCIIKOB.

BrbicokomoliekyJisipHble cOeIMHEeHU s

OcHOBHbBIE MOHATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3allud, CPEeIHssA
MosieKynsipHasi Macca. OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJIMMEPU3aIUsl U MOJTUKOH ICHCAITHS.

OKCIIepUMEHTANIbHBIE METO/Ibl U3YYEHUSI BEIIECTB M UX MPEBPAIICHUN: O3HAKOMIIEHHE ¢ 00pasliaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMAace, KayqyKoB.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanusi MEXIpeIMETHBIX CBSI3e IMpPHU U3ydyeHUHU opraHmdeckoil xumuu B 10 Kiacce OCYIIECTBISIETCS uepe3 HMCIOJIb30BaHHE KaK OOIIMUX
€CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK U MOHITUMN, SBJISIOMINXCS CUCTEMHBIMU U1 OTAEIBHBIX IPEJAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ue ecTecTBEHHO-HAYyYHBIE TIOHSTUA: SIBJICHHUE, HAYYHBIN (DakT, TUIOTe3a, 3aKOH, TEOpHs, aHaIu3, CUHTE3, KiacCU(pUKaIUs, TEPUOTUIHOCTD,
HaOII0IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJACTUPOBAHUE.

®duzuka: mMarepusi, SHEprus, mMacca, aToM, SJIEKTPOH, MOJEKYsa, SHEPreTUYECKHIl ypOBEHb, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSHUE
BEIECTBA, PU3NUYECKHE BEINYNHBI U €IUHUIIBI UX U3MEPEHUSI.

buosnorusi: knerka, opranusm, ouocdepa, oOMeH BelIeCTB B OpraHusme, (pOTOCHHTE3, OMOJOTMUECKH aKTUBHbIE BellecTBa (OeNKu, YriIeBOIbl,
KHUPBI, GEPMEHTBHI).

I'eorpadusi: MuHepabl, FOPHbIE TOPO/IbL, MTOJIE3HbIE HCKONIAEMbIe, TOIUIUBO, PECYPCHI.

TexHosorust: MUILEBbIE NMPOAYKTBI, OCHOBBI PAallMOHAJIBHOIO IUTAHMUS, MOIOLIUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHE IIpenaparsl,
MaTepHalIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKMX BOJIOKOH.




11 KJIACC

OBLIAA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckne 0CHOBbI XUMHH

XuMHU4ecKui d1eMeHT. AToM. Sapo aroma, U30TOMBI. DIEKTPOHHAST 000J0UKa. DHEPreTUUECKHe YPOBHU, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-,
p-, d- snemeHTbl. OCOOCHHOCTH paCIpPECTICHUST 3JCKTPOHOB 1O OpOHMTAIsIM B aroMax 3JEMEHTOB IEPBBIX YETHIPEX TMEPHOIOB. DICKTPOHHAS
KOH(UTypanusi aToMoB.

[lepuoguueckuit 3axkoH u Ilepuogmueckas cucrema xumuueckux aneMmeHToB J[. M. MenneneeBa. CBsi3b NEpUOIUYECKOTO 3aKOHA H
[Tepnoanueckoit cucteMbl xumudeckux aieMeHToB J[. M. MennaeneeBa ¢ COBpEMEHHOM TEOPHEN CTPOECHMSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BELIECTB M0 TPYyNIaM M MepuojaM. 3HaueHue MepruoINYecKoro 3aKoHa B
Pa3BUTHUH HAYKH.

Crpoenue  BemiecTBa. XUMUYecKass  CBSi3b. Bunbl  XuMudeckod — CBs3M  (KOBaJIeHTHAs  HEMOJIApHAsT M TOJIsSIpHAasi,  HOHHaf,
MeTamudeckas). MexaHu3mbl ~ 00pa30BaHMsI ~ KOBAJIEHTHOM  XMMHUYeCKOHM  cBsi3u  (OOMEHHBIH W JOHOPHO-aKLENTOpHBIN). BogopoaHas
CBA3b. BaneHTHOCTB. DneKkTpooTpuuaTenbHOCTh. CTeneHb OKUCIeHUs. FIOHbI: KATUOHBI U aHUOHBI.

BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHA. 3aKOH  IIOCTOSIHCTBA  COCTaBa  BEHIECTBA. THIBI  KPUCTAINIMYECKUX
pEETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTANINYECKON PEIIETKH.

[Tonatue o aucnepcHbIX cucreMax. VICTUHHBIE U KOJUIOMHBIE pacTBOPBL. MaccoBas 0JIs BEIIECTBA B pacTBOPE.

Knaccudukanuss HeopraHmdeckux coeavHeHuil. HoMeHkiaTypa HeopraHuyeckux BellecTB. ['eHeTndeckas CBs3b HEOPraHUYECKUX BEILECTB,
MIPUHAUISKAUX K PA3JIUYHBIM KJIACCAM.

Xumunyeckas peakius. Kinaccupukanus XUMHUUECKUX peakiuii B HEOPraHMYECKO U OpraHn4eckoid XUMMUU. 3aKOH COXPaHEHUS! MacChl BELIECTB,
3aKOH COXPaHEHUs U MPEBPAILECHUS SHEPT U MPU XUMUYECKUX PEAKIIUAX.

Ckopocth peakuuu, €€ 3aBHUCHUMOCTh OT pa3iuuHbIX (hakTopoB. OOpaTHMble peakluu. XuMudeckoe paBHOBecHe. DaKkTOpbl, BIUAIONIME Ha
cocTosiHMe XxuMuueckoro pasHosecus. [Tpunnun Jle [larense.

DnexTponuTHyueckas aucconuanus. CuiabHble U crnadblie 371eKTpoiauThl. Cpea BOJAHBIX PACTBOPOB BEIECTB: KUCTasl, HEUTpaibHas, IET0YHasl.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.

DKCIIepUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M WX MpeBpalleHui: nemoHcTparms Tabnui «llepuogudeckas cucreMa XUMHYECKHX
3JIEMEHTOB . n. MenneneeBay, WU3y4CHHUE MOJIeIen KPUCTAJUIMYECKUX PELIETOK, HaOI0ICHHE
U ONMCAaHHUE JEMOHCTPALMOHHBIX M J1a0OPAaTOPHBIX OMBITOB (pa3jokKeHHEe MEepOKCHIa BOAOPOJA B NMPUCYTCTBUHM KaTalln3aTopa, ONpeAeieHue cpelibl
pacTBOpPOB BEIIECTB C IMOMOIIBIO YHUBEPCATBHOIO HHAMKATOpA, PEaKIU HOHHOrO OOMEHa), NMpOBEICHHME IpakTHYeckod paboTel «BnusHue
pa3nuYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIHI.

Pacuérneie 3aaun.




Pacu€rel 110 ypaBHEHHSIM XHUMHUYECKUX PEAKIMM, B TOM YHCIIE TEPMOXUMHYECKUE PACUETHI, PACUETHI C UCIIOJIb30BAHUEM IOHSITUSA «MAacCCOBAs
JIOJIS1 BEILIECTBAY.

Heoprannueckasi xumust

Hemeramner. [lonoxenne HemerawioB B Ilepuomnmyeckoit cucreme xummueckux snemeHToB /[, M. MenpaeneeBa M OCOOCHHOCTH CTPOCHHUS
aToMoB. ®U3UYECKHE CBONCTBA HEMETAIUIOB. AJUTOTPOIHSI HEMETAIUIOB (Ha MpUMeEpe KUCIopoa, cepsbl, pocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBAa BAXXHEUIIUX HEMETAJJIOB (raJloreHOB, cephl, a3oTa, (ocdopa, yriepona M KpeMHHs) U UX COCAUHEHUN (OKCHIOB,
KHCJIOPOJICOACPIKALUX KUCIOT, BOJOPOAHBIX COSTUHEHUN ).

[IpuMeHeHne Ba)KHENIIUX HEMETAJUIOB U UX COCIUHEHUM.

Mertamnsl. [lonoxenune w™eramioB B [lepuogmueckoit cucteme xumuyeckux oanemeHToB [[. . MenneneeBa. OCOOEHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. O0mue ¢usnyeckue cBoicTBa MeTaioB. CIUlaBbl METaUIOB. DJIEKTPOXUMHUUYECKUN DSl HANPsHKEHUI
METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEUIIINX METAIUIOB (HATPU, KaJIUH, KaJIbIIUI, MarHui, aIIOMUHUAN, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

O61ue criocoObl Moay4eHus MeTamioB. [IpuMeHenne MeTanioB B ObITY U TEXHUKE.

OKCHEPUMEHTAIbHBIC METObl W3YUYCHHS BEIIECTB M WX MPEBPANICHUN: M3ydeHUE KOJUICKIMU «MeTalibl U CIUTaBbl», 00pa3lioB HEMETAJUIOB,
perieHne SKCIepUMEHTANBHBIX 3a7ad, HaOMIOIEHWEe W OINMMCaHWE JACMOHCTPAIMOHHBIX M JTA0OPATOPHBIX OTMBITOB (B3aWMOJCHCTBHUE THIPOKCHUIA
QTIOMUHHUSI C pPACTBOPAMU KUCTIOT | IEJI0Uei, KaYeCTBEHHBIC PEaKIIM Ha KATHOHBI METAJIOB).

PacuérHbie 3amaun.

Pacuérter maccel BemecTBa win 00b€Ma ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIHH
BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOTYKTOB PEAKILIUU, €CIIM OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMUSA U KU3Hb

Pons xumum B 0O6ecrieueHnn SKOJOTUUECKON, DHEPTETUIECKON U MUIIEBON 0€30MacHOCTH, Pa3BUTUN METUIMHBL. [IoHATHE 0 HAyYHBIX METOJaX
[TO3HAHMS BEUIECTB U XUMHYECKUX PEAKIIUM.

[IpencraBienust 00 OOMMX HAYYHBIX IPUHIIMIIAX TPOMBIIIICHHOTO MOJYYeHUS Ba)KHEUIITNX BEIIECTB.

UYenoBek B MUpE BELIECTB U MATEPUAJIOB: BAKHEHIINE CTPOUTEIbHBIE MaTEPHUAIIbl, KOHCTPYKIIMOHHBIE MaTEpHUAJIbl, KPACKU, CTEKIIO, KEpaMHUKa,
MaTepHabl Ui SJICKTPOHUKH, HAHOMATepUaibl, OpraHnYecKue 1 MUHEpaJIbHbIE YA00peHus.

XuMHUs U 370pOBbE YEJIOBEKa: MpaBHJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX IMPENaparoB, MpaBuiia 0€30MacCHOrO HCIOJIb30BAHMS MPENapaToB
OBITOBOM XUMHUHU
B IIOBCE/IHEBHOW KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanu3anus MexnpeaIMeTHBIX CBA3CH Mpu U3y4eHHH OOIIe 1 Heopranndeckon xumMuM B 11 kiacce ocylecTBiIsieTcs 4epe3 UCIONIb30BaHUE KakK
OOLINX eCTECTBEHHO-HAYYHBIX MMOHSATUH, TaK U IOHATUMN, SIBIISIOMINXCS CUCTEMHBIMH JJIS1 OTJEJIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTecTBEHHO-HAyYHbIe TOHITHSA: HAYYHBIH (aKT, THIOTE3a, 3aKOH, TEOpHs, aHAIW3, CHUHTE3, Kiaccuukaius, MNEepUOAUYHOCTD,
HaOI0/IeHNE, SKCIIEPUMEHT, MOJACTUPOBAaHUE, U3MEPEHUE, SIBJICHHUE.

du3nka: Matepus, SHEPrusl, Macca, aToM, FIEKTPOH, MPOTOH, HEUTPOH, NOH, U30TOI, PAAUOAKTUBHOCTh, MOJIEKYJIa, JHEPreTUYECKUN YPOBEHbD,
BEII[ECTBO, TEJO, 00BbEM, arperaTHoe COCTOSIHUE BEIIEeCTBA, (PU3MUECKUEe BETHUMHBI U €IMHUIIBI UX H3MEPEHUS, CKOPOCTb.

buonorus: kinerka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpo- U MUKPOIIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpadust: MuHEpabl, TOPHBIE TTOPOII, TIOJIE3HBIE HCKOTIAEMBbIE, TOTUIMBO, PECYPCHI.




TexHOIOorus: XMMUYECKask POMBILIIIEHHOCTh, METAJUIYPrus, IIPOU3BOICTBO CTPOUTEIBHBIX MATEPUANIOB, CEIbCKOX035MCTBEHHOE IIPOU3BOICTBO,
MUIIEBast IPOMBIIIICHHOCTD, (papMalneBTH4ecKas MPOMBIIIICHHOCTh, TPOU3BOICTBO KOCMETHUECKUX MpPEnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHUasoB, dJIEKTPOHHAS IPOMBIIUICHHOCTh, HAHOTEXHOJIOI U H.

IUDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMLBI 110 XMMHUM HA BA30BOM VYPOBHE CPEJAHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOEHHS O0yJarolIMMUCS IMPOTpaMM CPEIHEro o0Imero oopazoBaHus (JINYHOCTHBIM,
MeTanpeaMETHBIM U TpeIMeTHbIM). HayuyHo-MeToiMueckoil OCHOBOM it pa3paOOTKU TUIAHHPYEMBIX pPe3ylIbTaTOB OCBOCHHUSI TIPOTPaMM CPEIHETO
00111ero 00pa3oBaHUs SBISAETCS CUCTEMHO-/IEATETLHOCTHBIN MOAXO0I.

B cootBeTcTBUM C CUCTCMHO-JACATCIBbHOCTHBIM IOJAXOAOM B CTPYKTYPEC JIMYHOCTHBIX PE3YJILTATOB OCBOCHHUA NPCIMETA «XUMHUS» HaA YPOBHE
cpemHero o0riero o0pa3oBaHUs BBIICICHBI CIIEIYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOIMIMMHUCS POCCHICKONW TPaXKIAHCKOW HICHTHUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIHHOCTH |
CaMOOTIPE/ICIICHUIO;

HaJIn4ue MOTHBAITUHU K O6y‘-IeHI/IIO;

LIeJICHAMPaBICHHOE PA3BUTHE BHYTPEHHUX YOEXIEHHM JTUYHOCTH HAa OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPAIULMA 0a30BOM HayKu
XUMUHY;

TOTOBHOCTh U CIIOCOOHOCTh OOy4aroIMxcs PyKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAaMH, MPHCYLIUMHU
LIEJIOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHuUs;

HaJINYKME IIPABOCO3HAHUS SKOJIOTUYECKOHN KYIbTYpPhl U CHOCOOHOCTH CTaBUTh LIEJIHU U CTPOUTH KU3HEHHBIE ILIaHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS IIpeaAMeTa «XUMUM) JOCTUTAIOTCS B €JUHCTBE Y4€OHON M BOCIIUTATEIbHOM AEATEIIBHOCTH B COOTBETCTBUH C
I'YMaHUCTUYECKUMH, COLUOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU U HJI€aJlaMU POCCUHCKOTO T'Pa’kJaHCKOTo OOIecTBa, IPUHATHIMU B
oOmiecTBe HOpMamMHM W IpaBUJIAMH IOBEJEHHS, CHOCOOCTBYIOUIMMM IPOLECCAM CAMOIIO3HAHUS, CAMOPA3BUTUS M HPABCTBEHHOI'O CTaHOBJIEHUS
JMYHOCTHU O0Y4arOLINXCSL.

JINYHOCTHBIE Pe3yabTaThl OCBOCHUS IpeaMeTa « XUMHsD OTpaXKaroT c(hOPMUPOBAHHOCTD OTIbITA TO3HABATEIBHOMN U MPAKTUYECKOHN 1EATEIbHOCTH
oOyyaromuxcs o peaan3aluy IPUHATHIX B O0IIECTBE [IEHHOCTEMN, B TOM YHCJIE€ B YaCTH:

1) rpaxxIaHCKOro BOCIIMTAHUSA:

0CO3HaHMs 00YJarOIMMUCS CBOMX KOHCTUTYIIMOHHBIX ITPaB U 0053aHHOCTEH, yBaXKEHUS K 3aKOHY U NPaBOIOPAIKY;

MPEJCTABICHNS O COLMATIBHBIX HOPMAaxX U MPaBUJIaX MEXJINYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATENBbHOCTH MPH CO3JaHUU Y4YE€OHBIX IMPOEKTOB, PEIICHMHM y4eOHBIX M IMO3HABATENbHBIX 3ajad,
BBITMIOJTHEHUN XMMHUYECKUX 3KCIIEPUMEHTOB;

CMOCOOHOCTH TOHUMATh W NPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTUKY W apryMeHTbl JPYruxX IpH aHalu3e pa3jIuyHbIX BHUJOB Y4eOHOMH
NeATeIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS



LIEHHOCTHOTO OTHOILLIEHUS K UCTOPUYECKOMY U HAyYHOMY HacCJI€MI0 OTEYECTBEHHON XUMUU;

YBaKEHHsI K MPOLIECCY TBOPYECTBA B OOJIACTH TEOPUM U MPAKTHUYECKOTO NMPUMEHEHUS XMMHUH, OCO3HAHUS TOTO, YTO JOCTUIKECHUS HAYKHU €CTh
pe3yabTaT AIUTEIbHBIX HAOTI0AEHUH, KPOTIOTIUBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, IIOCTOSTHHOTO TPYy/a YUEHBIX U MIPAKTUKOB;

MHTEpECa M MO3HABATEIBHBIX MOTHMBOB B IOJIYYCHHH W MOCIEIYIONIEM aHajdn3e HH(POPMAIMH O TEPENOBBIX JTOCTHIKCHUSX COBPEMEHHOMN
OTECYCCTBCHHOM XMMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYaIuH, CBS3aHHbIE c XUMUYECKUMHU SIBJICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OIIEHUBATh CBOE MOBEACHNE U MOCTYIKHA CBOMX TOBAPHILEH C MO3UIMII HPAaBCTBEHHBIX U NIPABOBBIX HOPM U OCO3HAHME MOCIIEICTBUI
3TUX MOCTYNKOB;

4) popMupOBaHMS KYJIbTYPHI 310POBbS:

MMOHUMAaHMSI IIEHHOCTEH 3I0pOBOTO U 0€301acHOT0 00pa3a KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (D3 UYECKOMY
U TICUXUYECKOMY 37I0POBBIO;

coOroieHus mpaBuil 6€30MacHOro oOpallleHus ¢ BeIeCTBaMU B ObITY, IOBCETHEBHOM KU3HU U B TPYIOBO 1€ TEIBHOCTH;

MMOHUMAaHMs [IEHHOCTH MPaBUJ MHAWBUYaIbHOTO M KOJIJIEKTUBHOTO O€3011aCHOTO TMOBEACHHS B CUTYAIUSAX, YTPOKAIOIIUX 30POBBIO U JKU3HU
JTIOEH

OCO3HAHUS MOCIIEACTBUI U HENPUSITHS BPEAHBIX MIPUBBIUEK (YIOTPEOJIEHUS aIKOT0JIs, HAPKOTUKOB, KypeHHS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B y4eOHO-UCCIIEOBATENbCKON AEATEIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKOW M JPYrux BHUAAX
NesITeNIbHOCTH;

YCTaHOBKH Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a/1a4 COLMAIbHOMN HAMpaBICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3yUeHHIO MPo(deccuil pa3IuyHOro poja, B TOM YUCIIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUN M0 XUMUHU;

YBaXEHHUSI K TPYLY, JIOASIM TPYya U pe3yibTaTaM TPYAOBOH AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHUAYadbHON TpaekTopuu oOpa3oBaHusi, Oyayiiedl npodeccuu M peanu3alud COOCTBEHHBIX
KU3HEHHBIX TJIAHOB C YUETOM JINYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTpeOHOCTEH 00111eCcTBa;

6) PK0JIOrNYeCKOr0 BOCIIMTAHUA:

AKOJIOTHYECKHU 11e71ecO00pa3HOro OTHOIICHHS K MPUPOJIE, KaK HICTOYHHUKY CYIIECTBOBAHUS JKU3HH Ha 3eMIIE;

MMOHUMAaHHU TI00ATFHOTO XapakTepa HKOJIOTHUECKUX MPoOIeM, BIUSIHUS SKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPHUPOTHOM U COIMABLHOM
Cpebl;

OCO3HaHHUS HEOOXOUMOCTH UCTIOIH30BAHUS TOCTIKEHUN XUMUU I PELICHUSI BOIIPOCOB PAILIMOHATIBHOTO MIPUPOIOTIOTIH30BaAHUS;

aKTUBHOTO HENpUATHUA ACUCTBUI, NPUHOCALIMX Bpel OKpYXKaloLled MNpUpoJHOH cpeae, yMEHHUs INPOrHO3MPOBATh HEOIAronpusTHbIC
9KOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX IEUCTBUI U MPEIOTBpAIIaTh UX;

HaJIM4YUsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYpHI, OINBITA ACATEIbHOCTH KOJOIMYECKON HANPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATHCS MMM B IO3HABATENIbHOM, KOMMYHHUKATUBHOM M COLMAJIBHOW MNpakTHKE, CHOCOOHOCTH M YMEHHUS aKTMBHO MPOTUBOCTOSTH
uaeosoruu xemodoouwu;

7) EeHHOCTH HAYYHOI0 NO3HAHUS:



c(OPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU M OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CTeUM(UKN XUMUN KaK HAyKH, OCO3HAHUS €€ pos B OPMHUPOBAHUH PALMOHAIBHOTO HAYYHOTO MBIIIICHHS, CO3aHUU 1IEI0OCTHOTO
MpeJCTaBICHU 00 OKpYXalolleM MHUpe KaK O €AMHCTBE MPHUPOJBI U YEJOBEKa, B MO3HAHUM MPHUPOTHBIX 3aKOHOMEPHOCTEH M pEIIeHHH IMPoOiieM
COXpaHEHHUs IPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTH B OCOOON 3HAUMMOCTH XMMHH JJISi COBPEMEHHOW IMBHJIM3AIMH: B €€ TYMaHHCTHYECKOH HAINpaBICHHOCTH M BAa)KHOW pOJIM B
CO3JaHMHM HOBOW 0a3bl MaTepHATBHOW KYJIbTYPHI, PEIICHHH TJIOOAIBHBIX TPOOJEM YCTOWYMBOTO PA3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOW M IKOJOTHYECKON O€30MacCHOCTH, B PA3BUTUM MEAMUIIMHBI, 0OCCIICUCHUH YCIOBUM YCHEIIHOTO TPYyJda M IKOJOTHYECKU
KOM(DOPTHOH JKU3HU KaXKJOTO WieHa O0IIeCTBa;

CCTGCTBCHHO-HayLIHOI\/JI rpaMOTHOCTHU: TMNMOHWMAHUA CYHIHOCTU MCTOAOB IIO3HAHUS, HUCHOJIB3YEMbIX B CCTCCTBCHHBLIX HAyKax, cHocoOHOCTH
HCIO0JIb30BATh IMOJy4yaeMble 3HAHMS JUIsl aHaIN3a U OOBSICHEHHUS SBJIEHUI OKPYXAIOIIero MUpa U MPOUCXOASIINX B HEM M3MEHEHUN, YMEHUS JeaTh
000CHOBaHHbBIE 3aKIIOYEHHUS Ha OCHOBE Hay4YHBIX (1)aKTOB U UMCIOUXCA JaHHBIX C LEJIBIO MOJIYYCHUA JOCTOBECPHBIX BbIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITEJILHO MCIIOJIL30BaTh XUMUYECKHAE 3HAHUS JJId pCIICHU A np06neM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATENbCKON IS TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpPA30BaHMIO, K aKTUBHOMY TIOJTYYEHHIO HOBBIX 3HAHHMU IO XUMHUH B
COOTBETCTBHUH C KU3HCHHBIMU l'IOTpe6HOCT${MI/I;

MHTEpeca K 0COOEHHOCTSM Tpyia B pa3IMUHBIX cepax MpohecCnoHaNbHON IeSTeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHbIE pe3yIbTaThl OCBOSHUS YU€OHOTO TIPEAMETa « XUMHUs Ha YPOBHE CPEAHETO 00Iero 00pa3oBaHus BKIFOYAIOT

3HAYMMBIC 7151 (POPMUPOBAHUS MUPOBO33PEHHUS 00YJAIOMTUXCSI MEKIUCITUTIIMHAPHBIC (MEXKITPEAMETHBIC) OOIICHAYYHBIC MTOHSTHS, OTPAXKAIOIIHE
LIEJIOCTHOCTh HAYYHOW KapTHHBI MHpPA U CIENU(PUKY METOJOB TO3HAHUS, MCIIOJIB3YeMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHs,
SIBJICHUE, TPOIIECC, CUCTEMa, HAy4YHBIM (DAaKT, MPHUHIUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCICIOBaHHME, HAOIIOJICHHUE, W3MEpPEHHUE,
AKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIC  ydyeOHbIC JeHCTBUS  (TIO3HABaTeIbHbIE, KOMMYHHKATHBHBIC, PETYJIATHBHBIC), oOecneynBawmue (HOpPMHUPOBAHHE
(YHKIIMOHATBHOM IPaMOTHOCTH M COITMAIBHOM KOMITETEHIIUU 00YJarOIIUXCs;

CIIOCOOHOCTh OOYYaIOLIUXCA HCIOIb30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIC, MUPOBO33PEHYECKHE 3HAHUS WU YHUBEPCAJIbHBIE YdeOHBIE
JIEUCTBUS B IO3HABATEILHON U COLIMAJIBHOM MPAKTHUKE.

MetanpeaMeTHble pe3yIbTaThl OTPAXKAIOT OBJIa/ICHUE YHUBEPCAIbHBIMU Y4€OHBIMU MTO3HABATEIHHBIMU, KOMMYHUKATUBHBIMU U PETYASITUBHBIMU
JIEUCTBUSIMU.

OB.TIa)IEHI/le YHuBEepCaJdbHbIMHA y‘-lGﬁHbIMI/I NO3HABATEJIbHBIMH JIEHCTBUSAMM:



1) 6a30Bble JJOTHYECKHUE eCTBUS:

CaMOCTOSITEIIEHO (POPMYITHPOBATEH M AKTYAIU3UPOBAThH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

OTIPENIEIATh LEIN ACSITENbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUHU UX JOCTHXKEHHS, COOTHOCUTH PE3YJbTaThl JACSITEIILHOCTU C MOCTaBJICHHBIMU
LETISIMU;

MCII0JIb30BaTh TIPH OCBOCHHUW 3HAHWUN TPUEMBI JIOTHYSCKOTO MBINIICHHUS — BBIJCIATh XapaKTePHBIC MPU3HAKHM MOHSATUH M YCTaHABIUBATH UX
B3aMMOCBSI3b, HCIIOJIH30BaTh COOTBETCTBYIOIIHNE MOHATHS ISl OOBSICHCHHSI OT/ICIBHBIX (PAKTOB W SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TS KJIACCU(DUKALIUN BEIIECTB U XUMUYCCKHUX PEaKIIN;

yCTaHABIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKAY U3YYaEeMbIMU SIBJIICHUSIMHU;

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHIYKTHUBHBIC, JIEyKTUBHbIC, TIO aHAJOTWU), BBISBIATH 3aKOHOMEPHOCTHM W TPOTUBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSAX, (JOPMYIUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MIPUMEHATH B MPOIIECCE TTO3HAHUS, UCTIOIb3YEeMbI€ B XUMUU CUMBOJIMUECKHE (3HAKOBBIE) MOJIEIH, TPeoOPa30BhIBATH MOJIETBHBIC TIPEICTABIICHUS
— XUMHUYECKUH 3HAK (CUMBOJ) dJeMEHTa, XuMHuueckass Gopmyrna, ypaBHEHHE XUMUUYECKOW pEaKIMi — MpPU PEHICHUH YYeOHBIX MO3HABATEIBHBIX U
MPaKTUYECKUX 3a7a4, MPUMEHSATH Ha3BaHHBIE MOJICNBHBIC TMPEIACTABICHUS JJIs1 BBISIBJICHHS XapaKTePHBIX NPHU3HAKOB H3YYaeMBIX BEIIECTB H
XUMHUYECKUX PEAKIIUH.

2) 0a30BbIe HCCJIEA0BATEIbCKHE IeHCTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO IMO3HAHMS BEIIECTB U XUMHUECKUX PEaKIINA;

dhopmMyIUpOBaTh EIN W 3a7a4H HCCIIECIOBAaHUS, MCIIOJIH30BATh MOCTABICHHBIE M CAMOCTOATENIHFHO C(HOPMYTUPOBAHHBIE BOTIPOCHI B KaueCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI /TSl (JOPMHUPOBAHUS THUTIOTE3BI 110 TPOBEPKE MPABMIBHOCTH BBHICKAa3bIBAEMBIX CYXK/ICHUI;

BIIQJICTh HABBIKAMU CaMOCTOSITEJIBHOTO TUTAHUPOBAHUS W MPOBEICHUS YICHUUECKUX IKCIICPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOII01aTh 3a
XO0JIOM TIpPOIlecca, CaMOCTOSITEIBHO TPOTHO3UPOBATH €ro pe3ynbTaT, (OpMYIHpPOBATh OOOOIIEHHS M BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH
pe3ynbTaTOB UCCIIEIOBAHMS, COCTABIIATH 000CHOBAHHBIN OTUET O MPOAeTIaHHON paboTe;

MpUOOPETaTh OMBIT YICHHYECKOHN MUCCIIeN0BATEIbCKOW M IPOSKTHON JIEATEIILHOCTH, TPOSBIIATH CTIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIHbHOMY
MMOMCKY METOJIOB PEIICHUS TPAKTUYCCKUX 3a1a4, IPUMEHEHHIO PA3IMYHBIX METOIOB TIO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX HHGOPMAIMH (HAydHO-TIOMY/IIpHAs JTUTEpaTypa XUMHUYECKOTO COJICP>KaHMsI, CIPABOYHBIE TTOCOOUS,
pecypcbl MHTEepHeTa), aHANM3UpOBaTh WMH(OpPMAIMIO PA3IMYHBIX BUIOB W (POpPM MpeACTaBICHHS, KPUTHYECKH OILICHUBATh €€ JIOCTOBEPHOCTh W
HETIPOTHUBOPEUNBOCTH;

(bopMynupOBaTh 3aMpOChl U MPUMEHSTh PAa3IMYHbIe METOJbI MPHU MOUCKE M 0TOOpe MHGbOpPMAIUU, HEOOXOIUMOU ISl BHIIOTHEHHS Y4eOHBIX
3a/1a4 OTNPEeIeIAEHHOTO THIIA;

MIPUOOPETATh OMBIT UCTIOIb30BaHUS UH(DOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIIBHYIO (hopMy mpencTaBieHus uHGpopmanuu (CxeMbl, TpaduKy, AMarpaMMbl, TAOIUIbL, PUCYHKHU U IPYTHUE);

HCIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CpPeACTBa MpH paboTe ¢ XuMUYecKol MHGpOpMaIUeil: MPUMEHITh MeXIpeaMeTHbIe ((hu3ndeckue u
MaTeMaTH4eCKHEe) 3HAKH U CUMBOJIBI, (hOpMyIibl, a00peBUaTyphl, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CHUMBOJIMUYECKUE CPEJICTBA HATTISITHOCTH.

OB.TIa)IeHI/le YHuBEpCAAbHBIMH KOMMYHUKATUBHBIMHA JeHCTBUSIMMU:



3a/1aBaTh BOIIPOCHI 10 CYLLECTBY o0cyxaaeMoit TEMBI B xoze Jyanora
W/WIH JUCKYCCUH, BBICKA3bIBATh UACH, OPMYIUPOBATH CBOM MPEII0KEHUS OTHOCUTEIBHO BBHITIOTHEHUS MPEITI0KEHHON 3a/1a4u;

BBICTYIIATh C IIPE3EHTALMEN Pe3yIbTaTOB II03HABATEIbHON AEATEIBHOCTH, IIOJYYEHHBIX CAMOCTOSTENIBHO WIM COBMECTHO CO CBEPCTHHKAMU IpU
BBITIOJTHEHUM XMMHYECKOTO SKCIIEPUMEHTA, TIPAKTHUECKOW pabOTHI 10 UCCIIETOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, PEATM3ALUU YICOHOTO MTPOEKTa U
dbopmynupoBaTth BBIBO/IbI
0 pe3yJIbTaTaM MMPOBEAEHHBIX HCCIEIOBAHUN MMyTEM COTIIACOBAHMS IO3ULIUH B X01€ 00CYXKACHUS 1 00OMEHA MHEHUSIMH.

Oejaaaenue YHUBEPCAJIbHBIMU PEryJaATUBHBIMH JeHCTBUSAAMMU:

CaMOCTOSITENIBHO TUIAHMPOBATHh M OCYIIECTBIISITH CBOK MO3HABATEIBHYIO JIEATEIBHOCTD, ONpENesas €€ Leau U 3a/1a4d, KOHTPOJIHMPOBATh U IO
Mepe HeoOXOJMMOCTH KOPPEKTHPOBATh IpeaaraeMblii airOpUTM JEMCTBHI NpPH BBIMOJHEHWH Y4€OHBIX U HMCCIIEIOBATEIbCKUX 3aJad, BBIOMpPATH
Haubosee 3 PeKTUBHBIN CIOCO0 UX pelIeHHs] ¢ YYETOM MOTYUYEHUs HOBBIX 3HAHUHM O BEHIECTBaX U XUMUYECKUX PEAKIIMSIX;

OCYHIECTBJIATH CAMOKOHTPOJIb CBOEH JAEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHHS Kypca «OpraHuyeckast XUMHsD» OTPaXKaroT:

Cc(OPMHPOBAHHOCTh IIPEJACTABICHUNA O XUMUYECKOW COCTABJIAIOIIEH €CTeCTBEHHO-HAYUYHOM KapTHHBI MMpa, POJIM XUMHM B IMO3HAHUU SBJICHUN
IPUPOJbI, B (POPMUPOBAHUHU MBIIICHUS U KYJIbTYPBl JUUHOCTH, €€ GYHKIMOHAIBHON rPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUs IPAKTHYECKUX 3a/1a4
1 3KOJIOTMYECKH 000CHOBAHHOI'O OTHOLIEHUS K CBOEMY 3JI0POBBIO U IIPUPOAHOIL cperie;

BJIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHMUH, KOTOpas BKJIKOYAET: OCHOBOIIOJATAOUIME IMOHATUS (XMMMUYECKHM 3J€MEHT, aToM, 3JEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJA, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIbHOCT, XUMUYECKasl CBS3b, CTPYKTypHas (opMmyna (pa3BEpHyTas M COKpaIlIEHHas),
MOJIb, MOJIIpPHAsE Macca, MOJISIpHBIA 00BEM, yriepoJHbIH ckeneT, (yHKIHOHaIbHAs IpyIna, pajukal, W30MepHus, H30Mepbl, TOMOJIOTHYECKUN D],
TOMOJIOTH, YIJIEBOIOPOIBI, KUCIOPO M a30TCOAEPKALINE COEAUHEHNS], MOHOMED, NTOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCTUHEHMS);
TEOPUU U 3aKOHBI (TEOpUS CTPOCHMsI OpraHMdeckux BemecTB A. M. bBymiepoBa, 3akOH COXpaHEHHMs MAaccChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XMMHUHU; MUPOBO33PEHUECKUE 3HAHUS, JIS)KAIME B OCHOBE NMOHMMAaHMUS NMPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHX SIBICHMH,
(aKTOJOTMUECKUEe CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYYEHHMH M O€30M1aCHOM MCIIOJB30BAaHMM BAKHEHIIMX OPraHUYECKHX BEIIECTB B OBITY H
MIPaKTUYECKOMN JESITEIbHOCTH YEJI0BEKA;



C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ BBIABJIATH XAPAKTCPHBIC IMPU3HAKA HOHﬁTHﬁ, YCTaHaBJIMBATh HUX B3aUMOCBS3b, UCIIOJIB30BATh COOTBCTCTBYIOIIUC
IIOHATHUS IIPU ONMCAHUU COCTaBa, CTPOCHUS U IIPEBPALLICHUN OPraHUYECKUX COCIUHECHU;

Cc(OPMHUPOBAHHOCTh YMEHHUH HCIHOJIB30BaTh XUMHUYECKYIO CHMBOJHMKY JUISi COCTABICHHS MOJEKYISIPHBIX M CTPYKTYpHBIX (pa3BEpPHYTOH,
COKpAaIEHHOM) (OPMYN OPraHUYECKUX BEIIECTB M YPABHCHHA XUMUYECKUX PEAKIUH, N3rOTABIUBATh MOJICIIA MOJICKYT OPraHMYECKUX BEIICCTB JUIS
HWJUTIOCTpal UX XUMHUYCCKOT'0 U IIPOCTPAHCTBECHHOT'O CTPOCHUS;

C(bOpMI/IpOBaHHOCTI) yMeHI/Iﬁ YCTaHaBJIUWBATh IMPUHAMICKHOCTb M3YYCHHBIX OPraHM4YCCKHUX BCHICCTB II0 HX COCTaBy W CTPOCHHUIO K
OTIpEeNIeNIEHHOMY KJIACCY/TPYIe COCTUHEHUH (YIJIEBOJIOPOJIBI, KHUCIOPOA M A30TCOJACPIKAIINe COCTUHEHUS, BBICOKOMOJICKYJSPHBIE COCIWHEHHS),
JaBaTh UM Ha3BaHUA 0 cucreMarnyeckoil HomeHknatype (IUPAC), a Takxke NpuBOANUTH TPUBUAIbHBIE HA3BAHUS OT/IEIbHBIX OPIraHUYECKUX BEIIECTB
(3TWIIeH, TPOMWIICH, AaleTWJIeH, STUJICHTJIMKOJb, TJIMIEPUH, (PeHomn, dopMalbIeruj, ameTalbIeruj, MypaBbUHAs KHUCIOTA, YKCYCHas KHUCIOTa,
OJIEMHOBAs KUCJIOTA, CTEApPUHOBAs KUCIIOTA, TIIIOK03a, (PPYKTO3a, KpaxMall, IEeJUT0II03a, TIIUIUH ),

c(OpPMUPOBAHHOCTh YMEHUS ONPEAEIATh BUAbI XUMUYECKOU CBSI3U B OPraHUYECKUX COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpPMHUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIOXKEHHUSI TEOPUH CTPOCHUS OpraHndeckux BeuiectB A. M. byriepoBa uist 00bsICHEHHS 3aBUCUMOCTH
CBOWICTB BEIIIECTB OT UX COCTaBa M CTPOCHUST; 3aKOH COXPAaHEHUS MACChI BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PU3UUECKUE U XMMHUUECKHE CBOMCTBA TUMTUYHBIX MPEACTABUTENICH Pa3IMIHBIX
KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, STHJEH, NpPOTWIEH, aleTwieH, OyraaumeH-1,3, MeTunOyramueH-1,3, OEH30J7, METaHOJ, 3TaHOI,
ATHUJICHTJIMKOJb, TIUIEPUH, (HEHOJ, aleTambAerH, MypaBbUHAs M YKCYCHasl KHCIOTHI, TJIFOKO3a, KpaxMal, IEJUTI0N03a, aMHHOYKCYCHAsI KHCIIOTa),
HUIUTIOCTPpUPOBATh T'CHETUYCCKYIO CBA3b MCEXKAY HHUMH YPAaBHCHHAMHU COOTBETCTBYIOHIUX XUMHUUYCCKUX peaKum‘/'I C HCIIOJIB30BAHUCM CTPYKTYPHBIX
(opmyu;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHUKH YIIJIEBOJIOPOIHOTO ChIPhs (HE(PTH, TPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MepepadboTKH
Y TIPaKTHYECKOE MPUMEHEHHE TIPOTYKTOB NEPepadOTKH;

C(OPMHUPOBAHHOCTHh YMEHHU TPOBOJIUTH BBIYUCICHHS MO XUMHUYECKAM YpaBHEHHSIM (Macchl, 00béMa, KOJMYECTBA MCXOTHOTO BEIIECTBA WU
MPOIYKTa peakmuu 1o U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO u3 MCXOJTHBIX BEIIIECTB
WM TIPOAYKTOB PEAKIINH);

c(OPMHUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HAHHMI 00 OCHOBHBIX METOJAaX HAYYHOTO TMO3HAHUS, MCIIOJIb3YEMbIX B XUMHH TPU H3yYCHUU
BEIIECTB M XMMHUYECKHX SIBIICHUH (HaONIO/IeHHE, U3MEPEHUE, IKCIIEPUMEHT, MOJCIMPOBAHUE), UCIIOJIb30BaTh CUCTEMHBIC XUMUYECKUE 3HAHHS IS
MPHUHATHUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHTYAIIUSX, CBS3aHHBIX C BEIIECTBAMU M UX IPUMCHEHHUEM;

c(OPMHUPOBAHHOCTh YMEHHI COOIIONATh MpaBWJIA MOJIB30BAHUS XUMHUYECKOW MOCYIOW W JIAOOPATOPHBIM OO0OPYAOBAaHUEM, a TAaK)KE IMpaBHIIA
oOpalieHus ¢ BEIECTBAMU B COOTBETCTBHH C HHCTPYKIIMSIMHU TI0 BBITIOJTHEHHIO JTAOOPATOPHBIX XUMUYECKUX OTIBITOB;

Cc(OPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMOIHATE XUMUYCCKUN SKCICPUMEHT (IIPEBpalICHHs OPraHMYECKUX BEIISCTB MPU HArPEBaHMHU,
MOJIydCHUE ITUJICHA W M3YYCHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIMM OPraHMYECKHX BEIECTB, JACHATYpalus OCIKOB IPU HArpPEBaHUH, I[BETHHIC
peakiuu OEIKOB) B COOTBETCTBUU C IpaBWJIAMH TEXHHKH OC30MACHOCTH TpU OOpallleHUH C BEIISCTBAMH U J1a0OpaTOPHBIM OO0OPYAOBaHUEM,
MIPEJICTaBIATh PE3YNbTaThl XUMUYECKOTO JKCIepUMEHTa B (hopMe 3amucy ypaBHEHUH COOTBETCTBYIOUIUX peakuuid U (HOpMyIupoBaTh BBIBOJIBI Ha
OCHOBE ITHX Pe3YyJbTATOB;

chOpMUPOBAHHOCTh YMEHUU KPUTUYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HMH(OpMAINIO, MOIy4aeMyl M3 pa3HbIX HCTOYHHMKOB (CpeicTBa
MaccoBoii nHdopmanuu, HTepHET U Apyrux);

chOpMUPOBAHHOCTh YMEHUH COOMIOaTh MpaBUJia SKOJIOTHMUECKU IIeIECOO0pPa3HOTO MOBEACHUS B OBITY U TPYIOBOM AEATEIBHOCTH B LESIX
COXPAaHEHHUs CBOETO 3JI0POBbS W OKPYKAIOIIEH MPHPOJHON Cpelbl, 0OCO3HABATH OMACHOCTh BO3JCHCTBHSI HA YKUBBIE OPTraHU3MbI OINPEACTEHHBIX



OpPraHMYECKUX BEIIEeCTB, MOHMMAasl cMbIca mokaszarens [IJIK, moscHsAT, Ha mpuMepax CHocoObl YMEHBIIEHUS W MPEIOTBPAIICHHS MX BPEIHOTO
BO3JEHCTBUS HA OPraHU3M YEJIOBEKA;

It OOYYaIOMIUXCs C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBbS: YMEHHUE MPUMEHSTh 3HAHHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS
BEIIECTB U XUMUYECKUX SIBJICHUN;

JUIS CIIENBIX M CIa0OBUIAIIMX OOY4YaIOLIMXCS: YMEHHUE MCIIOJIb30BaTh PElbe(HO-TOUEUHYI0 cucTeMy oOo3HaueHuil JI. bpaitnsg nis 3anucu
XUMHYECKUX POPMYIL.

11 KJIACC

[IpenmMeTHBIe pe3yabTaThl 0OCBOCHUSI Kypca «O01as 1 HeopraHu4eckasi XUMUs» 0TPaXKakoT:

c(OpPMUPOBAHHOCTh MPEACTABIEHUN: O XMMHUYECKON COCTABJISIOUICH €CTeCTBEHHO-HAYYHON KapTUHBI MHpa, POJIM XUMHUH B NMO3HAHUU SIBJICHUN
MPUPObI, B (GOPMUPOBAHUN MBIIIJIEHUS U KYIbTYPBI JIMYHOCTH, €€ (PYHKIMOHAIBHON rpaMOTHOCTH, HEOOXOJUMOMN ISl pelIeHHs] MPAaKTUYECKUX 3a/1au
1 DKOJIOTUYECKU 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37J0POBBIO M IIPUPOJHON CpEIE;

BJIAJICHUE CHCTEMOM XMMUYECKUX 3HAHHM, KOTOpas BKJIFOYACT: OCHOBOIOJIATAIONIUE MOHATHS (XMMUYECKHI AJIEMEHT, aToM, W30ToI, s-, P-, d-
AIIEKTPOHHBIE OPOUTANIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIN 00BbEM, BaJIEGHTHOCTD, AJIEKTPOOTPULIATEILHOCTh, CTETIEHb OKUCICHHS, XUM MUecKas
CBs3b (KOBaJIGHTHAs, MOHHAs, METAaJUIMYECKas, BOJOPOJHAs), KpHUCTauIM4YecKass peléTKa, TUIbl XUMUYECKHX peakUui, pacTBOp, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJEKTPOJUTHUECKAs AUCCOLMAIMS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKOH peakiuu, XMMHUYECKOE paBHOBECHE);
TEOPUHU U 3aKOHBI (TEOPHUSI IEKTPOJUTUUECKON AUCCOLMAINY, TIeproanueckui 3akoH J[. M. MenaeneeBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB, 3aKOH
COXPAaHEHHUs U TPEBpAIllEHUs] SHEPTUU NPU XUMHYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHUH, MUPOBO33PEHUECKUE 3HAHUS,
JeKalue B OCHOBE MOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SBJICHUH, (DAaKTOJIOrMYecKre CBEIEHUS O CBOMCTBAX, COCTaBE, MOTYYEHUU
1 6€30MaCHOM HCIIOJIb30BAHUH BaKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JIESTEIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKU MOHSTUN, YCTaHABIMBATh UX B3aMMOCBS3b, HUCIOJB30BAaTh COOTBETCTBYIOIIHNE
MIOHATHUSA [IPU ONMCAHUU HEOPIaHUYECKUX BEILIECTB U UX MPEBPAICHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBJICHUSI (OPMYIT BEIIECTB U yPaBHEHUI XUMUYECKUX PEaKIIHii,
cucremarnyeckyro HomeHkiatypy (IUPAC) u TpuBHaiibHble Ha3BaHUS OTJCIBHBIX HEOPTaHMUECKUX BEIIeCTB (yrapHbIi ra3, YIJIeKUCIblid ra3, aM MHakK,
raméHas u3BecTb, HeraméHasi U3BeCTh, IUTHEBAS COJIA, TUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONIPEIENIATh BAJIGHTHOCTD U CTETIEHb OKUCIICHHUS XUMUYECKUX PJIEMEHTOB B COCTUHEHHSIX PA3IMUYHOIO COCTaBa, BU]I
XMUMHYECKOHN CBs3U (KOBAJICHTHAs, MOHHAS, METaNIMYecKasi, BOJOPOHAS) B COCAMHEHUSAX, TUIl KPUCTAIMYECKON PEIIETKH KOHKPETHOIO BEIleCTBa
(aToMHas1, MOJIEKYJIsIpHAsA, MOHHASI, METa/NTNYecKasi), XapaKTep cpeiibl B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUN;

c(OPMHUPOBAHHOCTh YMEHHUH yCTaHABIMBATh NMPUHAIIEKHOCTh HEOPTaHMUECKUX BELIECTB M0 HX COCTAaBY K ONpeAeTIEHHOMY Kiaccy/Tpymie
COEJIMHEHUH (ITPOCThIE BEIIECTBA — METAJUIbI U HEMETAJIJIbl, OKCHIbI, OCHOBAHMUsI, KUCIIOTHI, aM(OTepHbIE THUAPOKCHIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICT Mepuoaudeckoro 3akoHa J[. M. MenzaeneeBa U JeMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOILYIO,
OOBSICHUTENIbHYIO U TIPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHME ATOMOB XHMHUUYECKUX 3yeMeHTOB 1—4 mnepuonoB Ilepmoanueckoii
cucTeMbl XuMudeckux snemeHToB JI. M. MenzeneeBa, HCNOB3ysl MOHSITHUS «S-, P-, d-2JIEKTPOHHBIE OPOUTAIINY, «IHEPTETUIECKHE YPOBHMY», OOBSICHSITH



SaKOHOMepHOCTI/I N3MCHCHUS CBOI>'ICTB XUMHUYCCKUX DJICMCHTOB U UX COGI[I/IHGHI/II;'I 10 HepnonaM 158 prHHaM HepHOI[I/ILIGCKOfI CUCTCMbI XUMHUUYCCKHUX
anemeHTOB JI. 1. Menjeneena;

c(hOPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOWCTBA HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KIACCOB,
HO[[TBep)KI[aTB CyIJ_[eCTBOBaHI/Ie FGHGTH‘-IGCKOﬁ CBs3U MC)KI[y HeOpI‘aHI/I‘-IGCKI/IMI/I BC€ICCTBaAMU C ITIOMOIIBIO ypaBHeHI/Iﬁ COOTBGTCTBYIOH_[I/IX XUMHUYCCKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHHSI KJIACCH(PHUIMPOBATH XUMHUECKUE PEAKIIMH 0 PA3TMYHBIM MpPU3HAKAM (YHCIY ¥ COCTaBY pearupyrolinx BEIIECTB,
TerIoBOMY 3G ()EeKTy peakinu, N3MCHEHUIO CTEIICHSH OKUCIICHUS JIEMEHTOB, 0OPAaTHMOCTH PEaKIIUH, YIaCTHIO KaTaan3aTopa);

Cc(OPMHUPOBAHHOCTh YMEHHH COCTaBJISATh YPaBHEHHMS PEAKIMU DPA3TUYHBIX THIIOB, IMOJHBIE M COKpAIIEHHBIC YpPaBHEHUS PEAKUUH HOHHOTO
O6M€Ha, y‘II/ITI)IBaﬂ yCJ'IOBI/IFI, HpI/I KOTOpI)IX 9THU peaKum/I UayT J0 KOHIIA,

C(l)OpMI/IpOBaHHOCTB YMGHI/Iﬁ HpOBOJII/ITI) peaKHI/II/I, noz[TBeme[a}onme KaquTBCHHBIﬁ COCTaB paanqHHx HeOpFaHI/ILIeCKI/IX BCUICCTB,
paCHO?;HaBaTI) OIIBITHBIM HYTGM HNOHBI, HpI/ICYTCTBYIOHH/IG B BOJIHBIX paCTBoan HGOpFaHHqGCKHX BCUICCTB,

c(hOpMUPOBAHHOCTh YMEHUM DPACKPHIBATH CYIIHOCTh OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO
OaslaHca ATUX PEaKIIHi;

c(OpPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBHUCHUMOCTb CKOPOCTH XHMHUYECKON pEaKkIUu OT pazIUYHbIX (PAKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTO PABHOBECHSI B 3aBUCHMOCTHU OT BHENTHero Bo3nercTus (nmpuuimn Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMUUYECKHE MPOIIECCHI, JEKAIUEe B OCHOBE MPOMBINIJIEHHOTO TMOJTYYCHHUS CEPHON KHUCIIOTHI,
aMMuaka, a Takke c()OpMHUPOBAHHOCTb MPEACTABICHUI 00 00INX HAYUYHBIX IPUHIIUIIAX U SKOJIOTHUECKUX MPpoOIeMax XMMHUECKOT0 IPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYHCICHHUS] C HCIOJIH30BAHUEM TIOHSATHUS «MaccoBas JOJIA BEIIECTBA B PacTBOPE», OOBEMHBIX
OTHOIIIEHU Ta30B NMPU XUMUYECKUX PEAKIUAX, MACChI BEIIECTBA WIM 00BhEMA Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe UM OOBEMY OJTHOTO
W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO d((eKTa peakiinu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, MPEBPAIICHHUS M COXPAHCHHS
SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUW COOJIIOMATh MpaBWiIa TMOJh30BAHUS XUMHUUYECKOW MOCYION W J1abopaTOpHBIM O0OpYJAOBaHWEM, a TAKXKe IMpaBuia
oOpalreHus ¢ BEECTBAMH B COOTBETCTBUM C MHCTPYKIMSAMU IO BBITIOJHEHHUIO JIA0OPATOPHBIX XUMHUUECKHX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IUTAHUPOBATh W BBHINIOJHATh XUMHUYECKUM SKCIIEPUMEHT (pa3jio’KeHHE IEePOKCHIA BOJOPOJAa B IMPHUCYTCTBHH
Kataiu3aTopa, OmpeieieHue Cpeabl pacTBOPOB BEUIECTB C MOMOIIBI0 YHUBEPCATHLHOTO HWHIWKATOPA, BIUSHUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKON PeaKlnK, peaKIlMi HOHHOTO 0OOMEHa, KaueCTBEHHBIC PEaKIMU Ha Cyabdar-, KapOoHAT- U XJIOPU/I-aHUOHBI, Ha KATHOH aMMOHHS, PEIICHHUE
AKCIIEPUMEHTAJIBHBIX 3a7ad Mo TemaMm «Metamisl» U «Hemeramisl») B COOTBETCTBHHM C IpaBUJIAMU TEXHHKH O€30TAaCHOCTH IMPH OOpalleHUH C
BEIIECTBAMU M JTAOOPATOPHBIM O0OpYIOBaHHEM, MPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (opme 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX peakuii U GOpMyIHUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyIbTATOB;

cOpMUPOBAHHOCTh YMEHUW KPUTUYECKU aHAIM3UPOBATh XUMHUYECKYI0 HMH(OpPMAINIO, MOJy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpeicTBa
MaccoBOM KOMMYyHUKalnu, UHTEpHET U IpYyrux);

chOpMUPOBAHHOCTh YMEHUH COOMIOaTh MpaBUia HKOJOTMUYECKH II€TIECO00pPA3HOTO TMOBEACHUS B OBITY M TPYAOBOW NESATENBHOCTH B IENSIX
COXpaHEHHUsI CBOETO 3/I0POBbSI M OKPYXKAIOLIEH MPUPOJIHOM Cpeabl, OCO3HABATh OIMACHOCTh BO3JEHMCTBHS HA >KUBBIE OpPraHU3Mbl ONPENEIEHHBIX
BEIECTB, MOHMMas cMmbica mokazatenst [1/IK, moscHATe Ha mpumepax crnocoObl YMEHBIICHHS W TMPEeIOTBPAIllEHUS WX BPEIHOTO BO3JCHCTBHS Ha
OpraHu3M 4YeJIOBEKa;

Ui 0Oy4aroIIMXCs C OTPaHUYCHHBIMH BO3MOYKHOCTSIMHU 3/I0POBbS: YMEHHE MPUMEHSTh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUUYCCKUX SIBJICHUI;



JUIS CJICTIBIX W CIa0OBUISAIIMX OOYYaIONIMXCS: YMEHHUE HCIIOJIB30BaTh Pelibe(HO-TOYeUHYI0 cucTeMy obosHadenwii JI. bpaiins mis 3amucu
XUMHYECKUX POPMYII.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaunmMeHoBaHue pa3enoB ¥ TeM NPOTrPaMMBbl KosmuectBo wacoB DnekTpoHHbIE (LUPPOBEIE)
n/m Bcero  KonTposbHbIe [TpakTuueckue 00pa3oBaTeIbHBIC PECYPCEL
paboThI paboThI
Pa3nea 1. Teoperudeckne 0CHOBBI OPraHu4YeCKOH XMMHHU
1.1 TIlpeamer oprannueckoit xumuu. Teopust cTpoeHUS 3 0 0

opraHunyeckux coenuuenuit A. M. byrieposa

Hroro no paszneny 3



Ne HanmenoBanue pa3nesioB U TEM IPOrpamMMBbl
/o

Pa3nea 2. YrieBogopoabl

2.1 TlpenenbHBIE YrIIEBOAOPOIBI — AKAHBI

2.2 HemnpenenbHbIE YTIEBOIOPObI: AIKECHBI, AJIKAIUCHBI, aJTKHHBI
2.3 Apomaruyeckue yriieBoJ0pOIbl

2.4 TlpupoJHbIe HCTOYHHUKH YIIIEBOJAOPOIOB M UX MepepadoTKa
Hroro no pazneny

Paznen 3. Kucaopoacoaepskamme opranuyeckue coeInHeHns
3.1 Cruptel. ®enon

3.2 Ampgerunsl. Kap6oHoBBIE KHCTOTHL. CIIOKHBIE dPHUPHI

3.3 VYrueBojsl

Hroro no pazneny

Pa3znen 4. A3oTcoaepxkaiye OpraHuyeckue coeIuHeHus

4.1 Awmwusbl. AMUHOKHCTOTHIL. benku

Hroro no pazneny

Pasznen 5. BoicokoMoJieKyJ/JIsIpHbIE COeINHEHUS

5.1 IInactmaccel. Kayuyku. Bomokna

J106aBUTh CTPOKY

Utoro no pazneny

J1o6aBUTH MOTYJIb

Bcero

11 KJIACC

KomnnuectBo yacos

Bcero  KoHTposbHBIE IIpakTrueckue
paboThl paboThI

2 0 0 [
6 0 1 [0
3 0 0 [
2 1 0 (]
13

3 0 0 [0
8 0 1 (0]
3 1 0 (]
13

3 0 0 (]
3

2  BBeaWTe 3HaYeHHEe BBeAuTe 3HaueHue [[]]

34y 2K.p 2upp

DnekTpoHHbIe (ITU(POBHIL)
oOpazoBaresbHbIE PECYPChHI



Ne HaumeHnoBanue pa3aenoB U TeM IporpaMMbl
n/n

Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU

11 Crpoenue atomoB. [lepuoanueckuii 3akoH u [lepuoaudeckas cucrema
xuMmudeckux anemeHToB . . Meneneera

1.2 Crpoenue BemectBa. MHOTOOOpa3ue BEIIECTB
13 Xwumuueckue peakinuu

J00aBUTH CTPOKY

Hroro no pazneny

Paznea 2. Heoprannyeckasi XuMus

2.1  Meramisl

2.2 Hemetaibl

2.3 CBsi3b HCOPraHWMYECKUX M OPTAaHUMYCCKHUX BEIIECTB
J106aBUTh CTPOKY

Hroro no pazneny

Paznea 3. XuMus 1 ;KU3HL

3.1 Xumus u Ku3Hb

J106aBUTH CTPOKY

Hroro no pazneny

J106aBUTh MOIYJTh
Jl06aBuTh pazmen

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

13

17

34

KonmnuectBo wacoB

KonTponbsHueie
paboThI

BBCIUTC 3HAUYCHUC

BBCIUTC 3HAYCHUC

1

BBEJIUTE 3HAUCHUE
1

BBCIUTC 3HAUYCHUC

BBCIUTC 3HAUYCHHUC

IIpaxkTuueckue
paboThI

BBEIUTE 3HAUECHUE [[]]

BBEINTE 3HAUECHUE [[]]

1 (]
(]

1 (]
1 (]

BBEINTE 3HAUECHIE [[]]

(]

BBEINTE 3HAUECHIE [[]]

OnexTpoHHbIe (HUPPOBHIE)
00pa3oBaTeNIbHBIE PECYPCHI



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne i/ || Bcero || Ilo ITor Tema ypoxka DneKTpoHHbIE HU(DPOBBIC IIpUMeYaHue
wiany || ¢axry pecypchl
1 34 4.09 Pa3zien 1. Teoperndeckue ocHOBbI opranudeckoii  |http://school-
xumuu Temal. Ctpoenune aromos. [lepuoanuecknii |collection.edu.ru
3axoH u [lepuoanyeckasi cucTreMa XUMHUYECKHX
ajementoB /. U. MenaeneeBa (34)
1.1
[Ipeamer opraHn4yeckoi XUMHH, €€ BOSHUKHOBEHHE,
pa3BUTHE U 3HAUCHHE
2 1.2 11.09 Teopus crpoenust oprannueckux coequennit A. M. [bubnuoreka [{OK
byrnepoBa, €€ 0CHOBHBIE MOJIOKEHUS
https://m.edsoo.ru/00ae0d
Oa
3 1.3 18.09 [IpencraBnenue o KI1acCUPUKAIMKA OPTaHUIECKUX bubnuoteka [{OK
BemecTB. HoMeHknaTypa (cucremarndeckas) u
TPUBHAJIbHBIC Ha3BaHUSI OPTaHUYECKUX BEIICCTB https://m.edsoo.ru/00ae0d
Oa
4 24 25.09 Paznen 2.Y11eBo10pPOabI bubmuoreka [JOK
https://m.edsoo.ru/00ae0d
2.1 Tema 2.1 Ilpeneannnie YB (249) Oa
AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKHUI st
5 2.2 2.10 Mertan u 3TaH — npocTenlre npeacTaBuTenn aakansl (budnuoreka [{OK
https://m.edso0.ru/00ae0d
Oa
6 64 9.10 Tema 2.2. Henpenesabubie YB(64) bu6mmoreka [JOK
221
AJIKEeHBI: COCTaB U CTPOEHHUE, CBOUCTBA https://m.edsoo.ru/00ae0d
Oa
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7 2.2.2 |16.10 OTuieH U NponuieH — npocreimme npeacrasurenu  (budauorexka [HOK
QJIIKEHOB
https://m.edso0.ru/00ae0d
Oa
8 2.2.3 |23.10 [Ipaktuyeckas padora Ne 1. «[lomyuenne stunenau  |bubnmorexa [IOK
W3YUYEHHE €r0 CBOMCTB)
https://m.edsoo.ru/00ae0d
Oa
9 224 6.11 Ankanuensl. byraguen-1,3 u metmiOyraauen-1,3. bu6mmoreka [IOK
[ToydeHne CHHTETHYECKOTO KaydyKa ¥ PEe3UHBI
https://m.edso0.ru/00ae0d
Oa
10 2.25 13.11 AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUH, bu6mmorexa [JOK
TOMOJIOTHYECKHUN psAZl. AUETUIIEH — NPOCTEUIINI
MPE/ICTABUTEIh ATKUHOB https://m.edsoo.ru/00ae0d
Oa
11 226 |20.11 Brruncienus mo ypaBHEHHUIO XUMHUUYECKOU PEaKIINH bubnuorexa [JOK
https://m.edso0.ru/00ae0d
Oa
12 34 27.11 Tema 2.3. ApoMaTHuyeckue yriaeBoaopoabl bubnuorexa [JOK
2.3.1 (34y)Apensl: 6eH3011 1 TOIY0a. TokCHUHOCTH apeHoB  https://m.edsoo.ru/00ae0d
Oa
13 2.3.2 4,12 I'eneTnyeckas cBsI3b yriaeBOI0POJOB, MpUHaIekanmx bubmuorexa [JOK
K Pa3IHYHBIM KJIaccam https://m.edsoo.ru/00ae0d
Oa
14 2.3.3 11.12 Kontponsnas pabora no pazaeny «Yriaesomopoas»  bubmnorexka [JOK
https://m.edsoo.ru/00ae0d
Oa
15 24 18.12 Tema 2.4 TlpupoaHbie HCTOYHHKH YyriaeBoaopoaos u bubmorexka [IOK
24.1 ux nepepadorka (24)[IpupoaHbie HCTOYHUKH

YIJI€BOJOPOJOB: IPUPOIHBIN a3 U MOIYTHHIE
He(TsHbIE Ta3bl, HEPTh U MPOJIYKTHI €€ nmepepaboTKu

https://m.edsoo.ru/00ae0d
0a
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16 242 |25.12 [IpupoiHBIE HCTOUYHUKY YTIIEBOJOPOIOB: Tpupoaubiii  bubmaunorexa LIOK
ra3 ¥ MOIyTHbIC HEPTSIHBIE Ta3bl, HEPTHh U MPOTYKTHI
e€ mepepaboTKH https://m.edsoo.ru/00ae0d
Oa
17 3yq 8.01 Pa3nen 3. Kucsiopoacoaep:xkamnye oprannyeckue bu6mmoreka [IOK
3.1.1 coenuHenusi Tema 1. Cnmprtol. ®enoa (34)
[TpenenbHbIE OJJHOATOMHBIC CIIUPTHI: METAHOJ U https://m.edsoo.ru/00ae0d
stanoJ. Bomopoanas csizp JI.O.1- MHOTOaTOMHBIE Oa
CIUPTHI: ATUJICHTIIMKOJIb U TIUICPUH
bu6mmoreka [IOK
https://m.edsoo.ru/00ae0d
Oa
18 3.1.2 15.01 ®deHoJT: CTPOEHUE MOJIEKYITBI, (PU3UIECKUE U bubnuotexa [JOK
XHUMHYECKHAE CBOHCTBA, PUMCHCHHE
https://m.edsoo.ru/00ae0d0
a
19 8u 22.01 Tema 3.2 Aabaeruansl. Kap6oHoBbIe KHCIOTHI. bubnuoreka [JOK
3.2.1 Caosxubie 3¢upsi (8) Anbaeruast: GopManbIeTu U
aneransaern. Auneros J1.O.2 https://m.edsoo.ru/00ae0d
Oa
20 3.2.2 29.01 OnHOOCHOBHBIE TIpE/IeNIbHBIE KapOOHOBBIE KUCIOThI: | bubnumoreka [IOK
MypaBbHuHas U ykcycHas JI.O.3
https://m.edsoo.ru/00ae0d
Oa
21 3.2.3 5.02 [IpakTuueckas padora Ne 2. «CBoiicTBa pacTBopa bubnuoreka [JOK
YKCYCHOU KUCIIOTBI»
https://m.edsoo.ru/00ae0d
Oa
22 3.24 12.02 CreapuHOBas 4 0JI€MHOBAsK KUCIOTHI, KaKk bu6mmoreka [JOK
MPEICTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT
https://m.edsoo.ru/00ae0d
Oa
23 3.2.5 19.02 MBbl1a KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX Bbubmuorexa [JOK
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MOIOLIEE JEUCTBUE
https://m.edsoo0.ru/00ae0d
Oa
24 3.2.6 26.02 CrnoxHble 3(UpbI KaK TPOU3BOIHBIE KAPOOHOBBIX bubnuorexa [JOK
KUCHOT. ['Maponu3 cioxHbIX 3pUpoB
https://m.edsoo.ru/00ae0d
Oa
25 3.2.7 5.03 XKupsl: runpoaus, npuMeHenue, ouosorndeckas posib |bubdianorexka [HOK
KHPOB
https://m.edsoo0.ru/00ae0d
Oa
26 3.2.8 12.03 KountpoJsbHas padora 1o pazaeny bubnuotexa [JOK
«Kucmopoacoiepkariue opraHuIeckKue COSTMHECHUSD)
bpykTo3a, caxapo3a https://m.edsoo.ru/00ae0d
Oa
27 29 19.03 Tema 3.3.¥YrueBoan! (3u) AHAJIM3 K.P.Yrinesonsl: bubmnorexa [JOK
3.3.1 cocras, knaccudukanus. J1.O 4.;axueiimme https://m.edsoo.ru/00ae0d
MpEeACTaBUTENH: TIIFOK03a, Oa
28 3.3.2 02.04. Kpaxman u 1iemuioio3a Kak MpUpoIHbIE TTOTUMEPHI bubnuorexa [JOK
JI.O.5 https://m.edsoo.ru/00ae0d
Oa
30 34 09.04 Paznen 4. A3zoTcoaep:kaniyue opraHuvecKue bu6mmoreka [JOK
41.1 coequnenus Tema 1. AMMHBI. AMMHOKHUCJIOTBL. https://m.edsoo.ru/00ae0d
beaku (39) AMUHBI: METHIIAMUH U aHUJINH Oa
31 412 16.04 AMMHOKHUCIIOTHI KaK aM(pOTEPHBIE OPraHNYECKUE bubnuoreka [JOK
COEMHEHM, UX OnoJiornueckoe 3Havyenue. [lentuasr  https://m.edsoo.ru/00ae0d
Oa
32 4.1.3 23.04 besku kak npupoAHbIE BBICOKOMOJIEKYIISIPHbBIE bubnuoreka [JOK
coemunenus JIL.O. 6,7 https://m.edsoo.ru/00ae0d
Oa
33 511 30.04 Pa3nen Boicokomouiekyisipabie coenunenusi Tema bubnuorexa [IOK
ILnactmacenl. Kayuykn. Bosokna (24) OcnoBaeie  https://m.edsoo.ru/00ae0d
MOHSITHUSI XUMHUH BBICOKOMOJIEKYJISIPHBIX coenuHenuit  0a
34 5.1.2 ‘ ‘7.05 ‘ ‘OCHOBHLIG METO/IbI CUHTE3a BHICOKOMOJIEKYISIpHbIX  |bubnuorexa [IOK H
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coenuHeHui. [Iactmacchl, Kaydyku, BOJIOKHA https://m.edso0.ru/00ae0d0
a
35 14.05 H MMOBTOPEHUE
36 21.05 HIOBTOPEHHE
11 KJIIACC
Ne gacel [lo ITo Tema ypoxa DNEKTPOHHBIE PECYPCHI IIpUMEYaHue
mwia"Hy (akry
1 1.1.1 4.09 Paznen 1. Teopernueckue ocHoBbl xumuu Tema 1.1 https://m.edso0.ru/00ae0d0a
Crpoenue atomoB. [lepuoanuecknii 3akon u Ilepuoanyeckast
cucremMa Xumudeckux 3jeMmenToB JI. U. MenjesieeBa
3uXumudeckuii aeMeHT. ATOM. DIEeKTpOHHAs KOHGUTYpalus
aTOMOB
2 1.1.2 11.09 Iepuoanyeckuii 3akoH u [Tepruoauueckas cucrema xuMudeckux  https://m.edsoo.ru/00ae0dOa

anemeHnToB JI. 1. Menaeneesa, ux cBsi3b C COBPEMEHHOM
TEOpUEH CTPOCHHS aTOMOB
3 1.1.3 18.09 3aKOHOMEPHOCTH W3MEHECHHSI CBOMCTB XUMHYECKUX dJIEMEHTOB M https://m.edso0.ru/00ae0dOa
HUX COEIMHEHUH 1O TpynnaM U NepruoaaM. 3Ha4eHUE
NEPUOMYECKOT0 3aKOHA U CUCTEMbl XMMHUECKUX 3JIEMEHTOB
J.N. MenpeneeBa B pa3BUTHU HAYKU
4 1.21 25.09 Tema 1.2 Ctpoenne BemecTsa. Muorooopasue Bemecrs 4u  https://m.edsoo.ru/00ae0d0a
Crpoenue BemiecTBa. XUMUYeCKasi CBSI3b, €€ BUIbI; MEXaHU3MbI
00pa3oBaHus KOBaJIEHTHOM cBsi3U. BoopoiHas cBs3b

5 122 210 BanentHocTh. DnekrpooTpuiaresibHocTh. CTenenb okucienus.  https://m.edsoo.ru/00ae0dOa
BeriecTBa MOJIEKYIAPHOTO U HEMOJIEKYJISPHOTO CTPOCHHUS

6 1.2.3 9.10 [TonsTHE O AMCIIEPCHBIX CUCTeMaX. MICTHHHBIC ¥ KOJUIOUIHBIC https://m.edsoo.ru/00ae0dOa
pacTBOpbl. MaccoBast J10J1s1 BEIIECTBA B paCTBOPE

7 1.24 16.10 Knaccugukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX https://m.edsoo.ru/00ae0d0a

coenuHeHui. ['eHeTHUecKas CBsI3b HEOPTraHUYECKHUX BEIIECTB,
pa3JINYHBIX KJIACCOB
8 1.3.1 | 23,10 Tema 1.3 Xumuueckue peakunu 64 Knaccuduxamms https://m.edso0.ru/00ae0d0a
XUMUYECKUX PEaKIii B HEOPraHUIECKON M OPraHuYeCKOH
XUMUU. 3aKOH COXPaHEHHS MacChl BEIIECTB; 3aKOH COXPaHCHUS
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U NIPEBPAILCHUS DHEPTUU TP XUMHUYECKUX PEaKLIUIX

9 132 | 6.11 Cxopoctb peakuuu. OOpaTUMbIe peakiiu. XUMHYECKOEe https://m.edsoo.ru/00ae0d0a
paBHOBeCHE

10 1.3.3 | 13.11 IpakTuyeckas padora Ne 1. «BiusiHue paznuunbix pakropos | https://m.edsoo.ru/00ae0dOa
Ha CKOPOCTb XUMHUYECKOU PEAKIIHI)

11 1.3.4 | 20.11 DnekTposiMTHYeCKas auccormans. [IoHsITHe 0 BOIOPOIHOM https://m.edsoo.ru/00ae0d0a
nokasarene (pH) pactBopa. Peakiuu nonHoro oomeHa.
I'uapoIu3 OpraHuueCcKMX U HEOPraHUYECKHX BEIIECTB

12 1.35 | 27.11 OKHUCITUTEILHO-BOCCTAHOBHUTEIbHBIC peakiuu. [ToHsTre 00 https://m.edsoo.ru/00ae0d0a
AJIEKTPOJIM3E PACIJIAaBOB U PACTBOPOB COJICH

13 1.36 | 4.12 KontpoabHas pa6oraNel no pazneny «Teoperudeckue ocHoBbl | https://m.edsoo.ru/00ae0dOa
XUMHID)

14 211 |11.12 Paznen 2. Heopranuveckas xumusi Tema 2.1MeTtanibl 64 https://m.edso0.ru/00ae0d0a
Meraiel, ux noJsioxxkenue B [lepuoauyeckoi cucrteme
xuMHuIeckux snemMeHToB /1. M. MenneneeBa u 0COOEHHOCTH
cTpoeHusi aromoB. O0mre Gpu3nveckre CBONCTBA METAJUIOB

15 2.1.2.|18.12 CrutaBbl METAJIOB. DJIEKTPOXUMHUCCKHUH PSIT HAPSHKEHU I https://m.edsoo.ru/00ae0d0a
METaJJIOB

16 2.1.3. | 25.12 XUMHUYECKUE CBOMCTBA BAKHEHUIIIMX METAJLIOB (HaTpwid, Kanui, | https://m.edsoo.ru/00ae0d0a
KaJIbIIMI, MAarHAM, aTIOMUHAN ) U UX COCTUHECHUN

17 214 | 8.01 XUMHUYECKHE CBOMCTBA XpOMa, MEJIH M UX COCTMHEHU I https://m.edso0.ru/00ae0d0a

18 215 | 15.01 XUMHUUYECKHEe CBOMCTBA LIMHKA, YKeJle3a U UX COEIUHEHUN https://m.edso0.ru/00ae0d0a

19 2.1.6 | 22.01 [[IpakTryeckas pabora Ne 2. "PemicHne sKCIIepuMEHTAIbLHBIX https://m.edsoo.ru/00ae0d0a
3a7a4 1o teme «Metaie»"

20 2.2.1 | 29.01 Tema 2.2 Hemeraminl 99 HeMerasuisl, UX [OJI0XKEHUE B https://m.edsoo.ru/00ae0d0a
[Tepuoanueckoit cucreme XuMuueckux snemeHToB /. U.
MeHnieneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB

21 2.2.2 | 5.02 dusnYecKue CBOMCTBA HEMETAILIOB. AJIIOTPOIIMS HEMETAJIOB https://m.edsoo.ru/00ae0d0a
(Ha mpumepe Kucaopoja, cepsl, ocdopa u yriaeponaa)

22 2.2.3 | 12.02 XUMHYECKUE CBOMCTBA rAJIOTEHOB, CEPBI M MX COEAMHEHUI https://m.edso0.ru/00ae0d0a

23 2.2.4 | 19.02 XUMHYECKUE CBOMCTBA a30Ta, pocodpa ¥ UX COETUHEHUI https://m.edsoo.ru/00ae0d0a

24 2.2.5 | 26.02 XMMHYECKHE CBOMCTBA YIIIepo/ia, KPDEMHUS M UX COCTMHEHUM https://m.edsoo.ru/00ae0d0a

25 2.2.6 5.03 [IpumeHeHre BaKHEHIIINX HEMETAIUIOB U UX COCTMHEHHIMA https://m.edso0.ru/00ae0d0a

26 2.2.7 12.03 O0001enue u cucreMarusanys 3Hannil mo teMe «Hemeramne».  https://m.edsoo.ru/00ae0d0a

Brrunciaenus mo YPaBHCHUAM XUMHYCCKUX peaKHI/Iﬁ n
TCPMOXUMHUYCCKUC paC‘-IéTBI
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2.2.8

2.2.9

231

2.3.2

311

3.1.2.

3.1.3
3.14

19.03

2.04

9.04

16.04

23.04

30.04

7.05

14.05
21.05

KonTtpoabHnas padora Ne2 no temam «Metamib» u
«Hemerambi»

IIpakTnuyeckas padora Ne 2. «PenieHne SKCIIepUMEHTATBHBIX
3ana4 rno teme "Hemeranst"»

Tema 2.3 CBI3b HEOPraHUYeCKUX M OPraHNYECKHUX BellecTB
24 Heopranunyeckue 1 OpraHM4e€CK1e KMCIOTHI.
Heoprannueckue n opraHnyeckue OCHOBaHUs

AmoTepHbIe HEOPraHUYECKHE U OPraHUYECKHUEe COETUHEHMUSL.
I'enernueckas cBs3b HEOPraHMUYECKUX M OPraHUYECKUX BEIIECTB

Pasznen 3. Xumus u xxu3nb Tema 3 Xumus v :xu3Hb 44 Porb
XMUMHH B 00€CTIEYEHUH 3KOJOTHYECKON, JHEPTeTUUECKOH U
MUIIEBON O€30TIaCHOCTH, PA3BUTHU MEIUITUHBI
[IpencraBienust 06 OOMKX HAYYHBIX TPUHIIUIIAX
MIPOMBIIIJIEHHOTO TIOJTYyUYEHHUS BaYKHEHIIINX BEIIECTB

YenoBek B MUpE BEUIECTB U MAaTEPUATIOB

XUMUS 1 310pOBbE YEJIOBEKA
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