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HOACHUTEJIBHAS 3AIIUCKA

[IporpaMmma 1Mo XWMHHM Ha ypOBHE CpeaHero oOlmiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE:

®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 oOpa3oBanuu B Poccuiickoit
denepauuny,

TpeOOBaHMI K pe3yibTaTaM OCBOCHHUsS (elepaabHOi 00pa3oBaTEIbHON MPOrPaMMBbI
cpennero ob6mero oOpazoBanusi (POII  COO), mnpencraBieHHsix B DeaepanbHOM
rocyfgapctBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpemnopaBaHus
yueOHoro mpeaMera «XWMHS» B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoit ®enepanuw,
peann3yoImMX OCHOBHBIE 00pa3oBaTeIbHbIE POTPAMMBI,

OCHOBHBIX MoJiokeHull «Ctpareruun pa3putus Bocnutanus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 rona» (Pacnopsxenue IlpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

npuka3za Muno6puayku Poccum ot 17.05.2012 Ne 413 «O6  yrBepxkaeHUU
(dbeneparbHOTO0  TOCYJApCTBEHHOTO  00pa30BaTENbHOTO  CTaHIApTa CpPEJHEro  oOIero
obpazoBanus» (nanee — PI'OC COO);

npuka3za Munnpocsemenus Poccun ot 31.05.2021 Ne 287 «O06 yrBepKaeHUH
(dheneparTbHOTO TOCYITAPCTBEHHOTO 00Pa30BaTEIIFHOTO CTaHIapTa OCHOBHOTO 00IIIETO
obpazoBanus» (aanee — ®I'OC OOO TpeTbero NOKOJIEHUs);

yctaa MKOVY «COIII Ne 1 1. [Tpucrensy;

MOJIOKEHHSI 0 (popMax, MEePUOTUIHOCTH, MOPSIAKE TEKYIIETO KOHTPOJIS YCIIeBAEMOCTH U
npoMexyrouHoit arrectanuu ooydaromuxcs B MKOY «COII Ne 1 n. [Ipuctensy.

OcHOBY mNOAXOJOB K pa3pabOTKe MNpOrpaMMbl MO XHMHH, K OIPEIENICHUI0 0O0IIei
CTpaTeruu 0O0y4eHus, BOCIUTAHUS U Pa3BUTHUS OOyJarOMIMXCS CPEACTBAMH y4eOHOTO IpeameTa
«Xumus» st 10-11 kmaccoB Ha 6a30BOM YpPOBHE COCTaBWJIM KOHIICTITYaJIbHBIC TTOJIOKEHUS
OI'OC COO o B3aMMOOOYCITOBICHHOCTH II€JIEH, COJCpP)KaHUS, PE3YJIbTaTOB OOyYeHUS U
TpeOOBaHUM K YPOBHIO OJITOTOBKHU BBIITYCKHUKOB.

B cootBeTcTBMM ¢ OOmIMMH MENSIMH W TPUHIMIIAMH CPEIHETO 00IIero oOpa3oBaHUS
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb U3YUYEHUS) OPUEHTUPOBAHO
MPEUMYILIECTBEHHO Ha OOIEKYJIbTYPHYIO MOATOTOBKY OOYYaromIMXCsi, HEOOXOIUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOUEHHUS B KHU3Hb COILMYMa,
MIPOJIOJKEHHSI 00pa30BaHUs B PA3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBisiomiMHu TpeaMeTa «XuUMUs» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
xumusi» U «O011as 1 HeopraHuyeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPYKaHUSI KOTOPBIX
SIBJITIFOTCSI OCHOBBI 0Aa30BO1 HAYKHU: CHCTEMa 3HAHUM M0 HEOPraHUYECKOW XUMUH (C BKIIOUEHUEM
3HaHMN U3 OOIIEH XMUMHH) MU OpraHudeckoil xumuu. GopMUpOBaHUE TAHHOW CHCTEMbI 3HAHUUN
Py WM3YYEHUU MpeaMeTa 0o0ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOT0oOpa3us
BEII[ECTB Ha OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPHI XUMUH.

B mmane pemeHus 3ama4 BOCHHUTAHUS, PAa3BUTUA M COLMANIM3AIMHU  OOYYarOIIMXCS
MPUHATHIE MPOTPAMMOM MO XUMHUU TMOIXOABI K OINPEACTICHHUIO COJEp)KaHUS M TMOCTPOCHUS
mpeaMeTa MmperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBHUI, MMEIOIIMX
0a30Bo€ 3HaUEHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: PEIICHUs MPoOIeM, MOUCKa, aHAIN3a U
0o0paboTku uHPOpMAINH, HEOOXOJUMBIX JUIsi TNPUOOPETEHHUs OMbITa MPAKTHYECKOW U
HCCIIEeIOBATENbCKON AESITeTbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MO3HAHUU XUMUHU.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMU U3YYEHHUs TpeaMeTa «XUMHUs» Ha
6azoBom ypoBHe (10 —11 kJ1.) sBASIOTCS:

e (opmupoBaHuE CHCTEMBbl XUMHUYECKMX 3HAaHUN Kak BaKHEHIIeld cocTaBIstoLIei
€CTECTBEHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH IJieXKaT KIIOUEBbIC MOHSTHS,
(yHIaMeHTalbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE H



MOHUMAHKUE CYIIHOCTH JIOCTYIHBIX OOOOIICHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH WX PA3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAaX [MO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIUi, HEOOXOMUMBIX U IPHUOOPETECHUSI YMEHHUI OPUEHTUPOBATHCS B
MHpPE BEIIECTB U XUMUYECKUX SIBJICHUN, UMEIOIINX MECTO B MPUPOJE, B TPAKTUUYECKON U
MOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HaOJIOJIEHUEM U
OOBSICHEHHEM XHMHYECKOTO HKCIEPUMEHTa, COONIOACHUEM TIPaBHII 0Oe301acHOTrO
oOpalleHus C BEIeCTBAMH.

B cBsa3u ¢ 3TMM Tpu W3yYCHHWHM MpeaMera «XHMEs JOMHUHHUPYIOIIEe 3HAYCHUE
nprOOPETAIOT TAKKE SN U 3a/1a9H, KaK:

ajanranus  OoOydalolUMXcsl K  YCJIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
dbopMupOBaHNE WHTEIUIEKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa3OBaHMIO,
COTPYIHHUYECTBY, CaMOCTOSITEIbHOMY TIPUHSATHUIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CHTYAIlUIX, CBI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHUEM;

¢bopMupoBaHHEe Yy OOYYarOIIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
HMMEIOLUX YHUBEPCAIIbHOE 3HAUCHUE I PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: pEIIeHUs poldiiem,
MOMCKa, aHanu3a W 00paboTku wWHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NESTETPHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B TO3HAHWM XWMHH, a TaKXKe I OIEHKH C
MO3UIUHI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OpraHu3M 4YeJIOBeKa U MPUPOJHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOyuarouuxcs: CrInocoOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE HHPOPMaIIMOHHbIE
TEXHOJIOTUU JJIsl IOVCKA U aHalln3a yUeOHOW U Hay4yHO-TIOMYJIIPHOM HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(hopMHpOBaHKE U pa3BUTHE Y OOYUYAIOUINXCS aCCOIUATUBHOIO U JIOTHYECKOTO MBIIIUICHUS,
HaONIOAATeIbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOJMMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTHM B TYMaHHCTHYECKON HaNpaBlIEHHOCTU
XUMHHM, €€ BaXHOM pOJIM B  pEIIEHUH TJI00AIBbHBIX  MpoOJieM  PalMOHAIBHOTO
MIPUPO/IOIOJIL30BAHUS, MOMOTHEHHUSI PHEPTeTUUYECKHX PECYpCOB W COXPAHEHUS MPUPOTHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOJUMOCTH OEpPEKHOTO OTHOLIEHUS K MPUPOJAE U CBOEMY
3I0pPOBbIO, @ TAaKXK€ MPUOOPETEHUS OIbITa UCIIOJIL30BAHUS MOJYYEHHBIX 3HAHUW Ui MPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMHUYECKUMHU SBJICHUSMHU.

B yueOHoM mnaHe cpenHero oodiero obpazoBanus mnpeaMer «Xumus» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeaMeTHON oOnactu «EcTecTBeHHO-HAy4yHble MpeaMeTb». (OCHOBHOM
yueOHBIH MaTepuan 0a3upyercs Ha HUCHOJIb30BaHME yueOHMKOB moj penakuuend Pymsutucl.E.,
®enpamad O.I°. Xumusa 10, Xumus 11 M. [IpocBemienus

OO1ee yuCIIO 4acoB, OTBEAEHHBIX IJI M3y4EHUS XMUMHUH, Ha 0a30BOM YPOBHE CpPETHErO
obmero oOpazoBaHusi, cocraBisger 68 yacoB: B 10 kmacce — 34 vaca (1 vac B Hexemo), B 11
knacce — 34 vaca (1 gac B Hefento).

Bocnurare/bHbIE MOTEHIMAJ MAHHOTO Y4eOHOTO TpeaMeTa OOECTeurMBaeT pean3alluio
CIIEYIONIUX LIETIEBBIX TPUOPUTETOB BocuTanus odyuatontuxcs COO:

® B YCBOCHHH WMH 3HAHUI OCHOBHBIX HOPM, KOTOpPbIE OOIIIECTBO BHIPAOOTAI0O HA OCHOBE 3TUX
LIEHHOCTEeH (2 UMEHHO, B YCBOCHHH MU COLIMAJIbHO 3HAYMMBIX 3HAHH);

® B Pa3BUTHH UX MO3UTHUBHBIX OTHOIIEHUN K ATUM OOIIECTBEHHBIM I[EHHOCTSAM (2 UMEHHO, B
Pa3BUTHUH UX COIMAILHO 3HAYUMBIX OTHOIICHU);



® B IPHOOPETEHWHM HMHU COOTBETCTBYIOIEIO 3TUM IIEHHOCTSM ONbBITA IOBEIEHHS, OIbITa
npUMeHeHHsT C(HOPMUPOBAHHBIX 3HAHMKW W OTHOIICHMH HAa TpakTHKe (a WMMEHHO, B
pUOOPETEHUH UMU OIBITA OCYIIECTBICHUS COLMABHO 3HAYUMBIX JIEI).

Peanuszanus BocnuTareabHOro NOTEHLIMAIA YPOKa IIPEII0JIaraeT Clielytollee:

® VYCTAHOBJICHUE JOBEPUTEJBHBIX OTHOUICHHMM MEXIy YUYUTEIEM U €ro Yy4YeHHKaMu,
CIOCOOCTBYIOIIMX IMO3UTHBHOMY BOCIPHSTHIO YYalIUMHUCS TPEeOOBAHUI W MPOCHO y4HTEIs,
MPUBJICYCHUIO WX BHHUMaHHUS K O0OCYXJaeMoil Ha ypoke HH(POpPMAlWH, aKTHBH3AIHUU HUX
II03HABATEIBHOU JIEATEIbHOCTH

® MOOYK/ICHHE IKOJIHHUKOB COONIOATh HA YPOKE OOIIETIPHUHATHIE HOPMBI TIOBEACHUS, TIPaBHUIIa
OOIICHUsI CO CTApIIUMH (YUUTENSIMU) U CBEPCTHUKAMH (IIKOJLHUKAMH), TPUHIUIBI y4eOHOM
JUCLMIUIMHBI U CAMOOPraHu3aluu;

® ICNOJIb30BAaHHE BOCHMTATEIbHBIX BO3MOXKHOCTEH coaep:kaHMsl yuyeOHOro IpeaMeTra uepes
JEMOHCTpAIMIO JETSIM MPUMEPOB OTBETCTBEHHOI'O, I'Pa)JIaHCKOTO IMOBEICHUS, INPOSIBICHUS
YEJIOBEKOJIOOUS U JOOPOCEPACYHOCTH, Yepe3 MOoA00P COOTBETCTBYIOIMIUX TEKCTOB /Il YTCHHUS,
3a/1a4 JUIsl pelIeHusl, IpoOIEMHBIX CUTYalMi 1151 0OCYXKIAEHUS B Ki1acce;

® BKJIIOUYEHHE B YPOK MIPOBBIX IPOILEAYP, KOTOPbIE TIOMOTAIOT MOJIEP>KaTh MOTHUBALIMIO JETEl
K TOJYYEHHWIO 3HAHWH, HaJTKUBAHHUIO TO3WTHUBHBIX MEXIIMYHOCTHBIX OTHOIICHWH B Kiacce,
MTOMOTaIOT YCTAaHOBJIEHUIO JOOpOXKeNaTeIbHON aTMOoc(hepbl BO BpeMs ypOKa;

® VUHUIMUPOBAHUE U MOJJEPKKAa HMCCIEI0BATEIbCKON NEATENbHOCTH HIKOJBHUKOB B PaMKax
peanu3an UMH WHAWBUIYaJbHBIX W TPYIIIOBBIX HCCIIEAOBATEIBCKAX MPOEKTOB, YTO JaeT
IIKOJIbBHUKaM BO3MOXXHOCTh NMPUOOPECTH HABBIK CAaMOCTOSATEIBHOIO PELICHHUS TEOPETUYECKOU
po0sIeMbl, HaBbIK FeHEPUPOBaHUA U 0OPMIIEHHUS COOCTBEHHBIX MM, HABBIK YBAXKUTEIHHOTO
OTHOILIEHMS K UY)KUM UJIESM.



COILEPXKXAHUE OBYUYEHHUSA 10 KIIACC OPTAHUYECKAS XUMUSA

TeopeTrudeckne 0OCHOBbI OPraHU4eCKONH XUMHUH

[IpenMer oprannyeckor XMMHUU: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B MOJIYYEHUHU
HOBBIX BEIIECTB U MaTepHasioB. Teopus CTpOeHUs OpraHuyecKux coequHenuit A. M. byrieposa,
e¢ ocHOBHBIE TOJOXKeHUs. CTpyKTypHbIE (OPMYJIBl OpPraHMYECKHX BemecTB. [ omomorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o0  KiIacCHpUKAIMKM  OpPraHMYECKUX  BemecTB.  HomeHkmarypa
OPraHWYECKUX COCAMHEHUW (cUCcTeMaTH4ecKas)) U TpPUBHAIbHBIC Ha3BaHUS BaKHEHIIMX
MIPEACTABUTENEH KIAaCCOB OPraHMYECKUX BEIECTB.

DKCHepUMEHTAIbHBIE METObl M3YUYCHUsI BEIIECTB M WX MPEBpAIICHUIN: O3HAKOMJICHHUE C
o0pa3maMu OpraHMYECKHX BEIIECTB M MaTepHajlaMH Ha WX OCHOBE, MOJICIIMPOBAHHE MOJIEKYI
OpraHMYeCKHUX BEILIECTB, HaOJIOeHUe M ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, OOYIIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH W 3TaH — MNpoCTEeHIIHe
MIPEJICTAaBUTENIN aJIKaHOB: (pU3MUEeCKWe M XUMHMUYECKHE CBOMCTBA (peaklMM 3aMelleHus |
TOPEHUsI ), HAXOXK/IEHUE B MIPUPO/IE, OJTyUYeHUE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHME, TOMOJIOTUUECKHI pAl. DTWIECH U MPONMWIEH — MPOCTEHUIINE
MPEACTABUTENN QJIKEHOB: (U3MUECKHE M XUMHUYECKHE CBOWCTBA (pEakluuu THAPUPOBAHUSA,
raJIOT€HUPOBAHUS, TUIPATAIINH, OKUCIICHHS W TIOJTMMEPHU3AIINH), TTIOTYICHHE U TIPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metmwiOyranueH-1,3: cTpoeHHe, BaKHEUINE XUMHUYECKHUE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHMs, TOMOJIOTHYECKMH psl. AUETHIEH —
MPOCTEHINNIA TTPEACTaBUTENh aJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKUE M XMMUYECKHUE CBOMCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHE U TPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, (U3MYECKHE W XHUMHUYECKHE CBOWCTBa (peaKiuu
raJIOTEHUPOBAHUSI M HUTPOBAHMS), MOJTy4YE€HUE M TPUMEHEHHe. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumudeckue ceolcmea (peaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noayienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBSA3b MEXAY YIVIEBOJAOPOJAMH,
MPUHAJUICKALMMHI K Pa3JIMYHbIM KJIACCaM.

[Ipupoauble UCTOUHUKU YTIIeBOAOPOIOB. [IprpoaHblil ra3 U momnyTHble He(TSHBIE Ta3bl.
Hedrp u e€ mnpoucxoxnenue. CrnocoObl mnepepaOOTKH HEePTH: TMEperoHka, KPEKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), mupoiu3. [IpoaykTel nepepaboTku HedTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTHU U B ObITY. KaMeHHBIN yroib ¥ MPOAyKTHI €ro nepepaboTKu.

OKCHepUMEHTAIbHbIE METOAbl U3YUYEHHUs BEIIECTB M MX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3iamu miacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedpte» u «Yronb», MoaenupoBaHue
MOJIEKYJT YIJIEBOJOPOJIOB M TaJOT€HONPOU3BOJHBIX, MPOBEICHHE MPAKTUYECKON pabOThI:
MOJIYy4YEHHUE 3TUIICEHA U U3yYEHUE €r0 CBOUCTB.

Pacuérnbie 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, 00BbEMa, KOJIUYECTBA
HCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklMy IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEIIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme opranndeckue coeAMHEHUs

[IpenenpHBIE OJHOATOMHBIE CHUPTHI. METaHON M 3TaHOJ: CTPOCHHUE, (U3MYECKUE U
XMMHUYECKHE CBOWMCTBA (PEakIUu C aKTUBHBIMU MeETallJIaMH, T'aJlOT€HOBOJOPOJIaMHU, TOPEHHUE),
npuMeHeHne. BoiopoiHbIe CBSI3M MEXKly MOJIEKYJIaMH CIUPTOB. J[elicTBHEe MeTaHOoJIa U ATaHOJIa
Ha OpraHu3M 4YeJIOBEKa.

MHoroaTOMHBIE CHUPTHL. ODTUJIICHIINKOIb W TIWLEPHH: CTPOCHHE, (usmueckue u
XMUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO MIETOYHBIMU METAJNIAMH, KAYeCTBEHHAs peakius Ha
MHOTOAaTOMHbIE cnupThl). JleiicTBUe Ha opraHu3M uesjoBeka. [IpuMeHeHHe TiuLepuHa U
STUJICHTJIUKOJISL.




@eHoJI: CTPOCHHE MOJIEKYNbl, (U3NYECKHE U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue penona.

Anpnerunpl U kemouwvl. DOpMaNbAETHI, aLETaIbACTHI: CTPOCHUE, (QHU3MUYECKHE U
XUMUYECKHE CBOMCTBAa (pEakUWU OKHCICHHS W BOCCTAHOBJICHMS, Ka4eCTBEHHBIC DPEAKIIUN),
MOJIy4YEeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAs! KHCIOTHI:
CTpOeHHUE, PU3NUECKUE M XMMHUYECKHE CBOMCTBA (CBOWCTBA, O0IIME IS Ki1acca KUCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHue. CTeapuHOBas W OJICMHOBAs KHUCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIja KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT,
HX MOIOLIEE NCUCTBHE.

CrnoxHble 3pHUPBI KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [ 'MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb KHPOB.

VYrieBoapl: cocTaB, KiaccuduKkaius yriaieBooB (MOHO-, TU- U ToJMcaxapu/sl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHS] MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBOMcTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMuadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBieHHE, OpOKEHHE TIIOKO3bI), HAXOXJEHHWE B MPHUPOJE,
npuMeHeHue, ouosornueckast poib. orocuntes. ®pykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemmonosa kak npupoaHsie noauMepbl. CTpoeHHe Kpaxmaiia U LEJUTIONI03bI.
du3nueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOIIN3, KAYeCTBEHHASI PEAKIUs C HOJIOM).

DKcIepUMEHTATbHBIE METOABI HM3YYEHHUS BEIIECTB W WX NpPEBpAIlCHHiA: IMPOBEACHUE,
HaOJIO/ICHUE W ONHCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAaueCTBEHHBIC
peakiuu OJHOATOMHBIX CHHPTOB (OKuciaeHHe 3TaHosa okcupom wmenu(ll)), mMHOroaromHsIx
cnupToB (B3auMojelcTBUE TuuuepuHa ¢ ruapokcuaom wmeau(ll)), ampaerunoB (okucieHue
aMMHa4dHBIM pacTBOpoM okcuaa cepedpa(l) m ruapoxcumom wmemu(ll), B3aummoneiicTBue
Kpaxmaja C HOJIOM), TMPOBEJACHUE TMPAKTHUYECKOW padOThI: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTBIL.

Pacuérhpie 3amaun.

Bbluncnenus mo ypaBHEHHMIO XMMHMYECKOH peakuuu (Maccbl, 00BbEMA, KOJIMYECTBA
HCXOJIHOTO BEIECTBA WM INPOJYKTa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJINYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM IPOJIYKTOB PEAKLIUN).

A3oTcoaeprkalie OpraHn4ecKue CoeAMHEeHMs.

AMMHOKHCIOTBI Kak aMQoOTepHble OpraHuyeckue coenuHeHus. Dusudeckue u
XUMUYECKHE CBOWCTBA aMHUHOKUCIOT (Ha mpuMmepe IiuuuHa). buonornyeckoe 3HaueHue
aMMHOKUCIOT. [lentuapl.

benku kak NpupoJIHBIE BBICOKOMOJICKYISIpHBbIE coequHeHus. IlepBuuHas, BTOpUYHas U
TpeTUYHass CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEIKOB: THUIPOJIU3, JIeHATypalus,
Ka4eCTBEHHbIE PEAKLIUU Ha OEJIKH.

OKCcIepUMEHTAIIbHbIE METOJbl M3YY€HMsI BEIIECTB M UX INPEBpAIleHUi: HAOIIOAEHUE U
ONMCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypauus OENKOB IpH HarpeBaHWH, LBETHHIE
peakiuu OeIKOB.

BbicokoMoieKkyIsIpHBbIE COeANHEHH

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMEp,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJMMEpU3alluU, CPeAHss MOJeKylsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOIMMEpU3aLiis U MOJTUKOH ICHC AL,

DKcIepUMEHTaIbHbIE METOIbl U3YUYEHHUS BELECTB M WX MPEBPALICHUN: 03HAKOMJICHHE C
o0pa3iaMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MeXnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeaMeTHBIX CBs3ed NpU M3yueHUH opraHumdeckoil xumuu B 10 kmacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX eCTeCTBEHHO-HAyYHBIX MOHATHH, Tak H
MOHATHUH, SABJISIOIINXCS CUCTEMHBIMHU JJIS1 OT/AEIBbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [TUKIIA.



OOmue ecTecTBCHHO-HAYJYHBIC MOHSTHUS: SIBICHWE, HAYYHBIM (PaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHaluW3, CHUHTE3, KIacCUPUKAIUs, TMEPHOTUIHOCTh, HAOIIOJACHHE, W3MEPEHHE,
SKCIIEPUMEHT, MO/ICIIMPOBAHUE.

®du3nka: MaTepus, SHEPTHsL, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPreTUYECKUN YPOBEHbD,
BEIIECTBO, TeJO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NUCCKUE BEIIMYUHBI U CIMHUIIBI
WX U3MEPEHUS.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3,
OMOJIOTUYECKN aKTUBHBIE BemecTBa (OCIKH, yrIIeBOAbI, KHUPHI, PEPMEHTHI).

I'eorpadusi: MuHEpaITBI, TOPHBIC TTOPO/IBI, MTOJIC3HBIE HCKOTIAEMEBIE, TOTUIUBO, PECYPCHI.

TexHONOTHs: UIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAILHOTO MUTAHUs, MOIOIINE CPE/ICTBA,
JIEKApCTBEHHBIE U KOCMETHUYECKUE MperapaThl, MaTeprabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC OBLIAS U HEOPTAHUYECKAS XUMUS

TeopeTrudyeckne 0CHOBbI XMMHHU

XuMudeckuit dmeMeHT. AToM. Sfapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- amemeHTh. OCOOCHHOCTH
pacrmpeiefieHus JIEKTPOHOB M0 OPOUTANIIM B aToMax 3JIEMEHTOB TEPBBIX UYETHIPEX MEPUOIOB.
DneKkTpoHHass KOH(PHUTypaIusi aTOMOB.

[lepnognueckuit 3akoH u Ilepuoguueckas cucremMa Xxumudeckux simeMeHtoB J[. M.
MenneneeBa. CBsi3p NEPHOIWYECKOTO 3akoHAa U Ilepmoamueckoil CHCTEMBI XUMHUUYECKHX
anemeHToB JI. 1. MenpeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX MU ITPOCTHIX M CIOKHBIX BEIIECTB
10 TPYIIaM U TieproaM. 3HaY€HHUE TTePUOIUUECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHYECKas CBsI3b. BUIBl XUMHYECKOW CBSI3M (KOBaJEHTHAas
HEeMnoJIApHasi U TOJIsipHAasi, MOHHAasA, MeTajuimyeckas). MexaHu3mbl oOpa3oBaHMsI KOBaJECHTHOU
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENBHOCTh. CTeneHb OKUCIICHN. FIOHBI: KATHOHBI M @HUOHBI.

BemecTBa MOJIEKYASIPHOTO U HEMOJEKYISIPHOIO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BemiecTBa. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THUIIA
KPUCTATTNYECKON PEIIETKHU.

[TonsiTie o aucnepcHbIX cuctemax. MICTUHHBIE U KOJUIOMAHBIE PacTBOPBL. MaccoBasi J10J1s
BEI[ECTBA B PACTBOPE.

Knaccudukanuss Heopranmueckux coeauHeHuid. HomeHknatypa HeopraHuyeckux
BelecTB. ['eHeTnyeckass CBA3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKAIIUX K Pa3TUYHBIM
KJIaccaM.

Xumuyeckass peakius. Krnaccudukanuss XUMHUYECKHX pPEaKIWi B HEOPraHMYeCKOW u
OpPraHMYECKON XUMUU. 3aKOH COXPaHEHHsI MAcChl BEIIECTB, 3aKOH COXPaHEHHs U MPEBPAIICHHUS
SHEPrUM MPU XUMUUYECKUX PEAKITUSX.

Ckopocth peakiuu, €€ 3aBHCHUMOCTh OT Pa3IU4HbIX (PakTopoB. OOpaTUMbIE peakluu.
Xumuyeckoe paBHoBecHue. DakTOpbl, BIUAIOIIME HA COCTOSHHE XHMHYECKOTO PaBHOBECHS.
ITpunnun Jlelllarense.

DnexTponuTHueckas aucconuaius. CunbHble W cialdbie 3MeKTpoiuThl. Cpena BOJIHBIX
pacTBOPOB BEUIECTB: KHCIIasd, HEUTpaibHas, IIEJI0OYHAS.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.

DKCHEpPUMEHTAIbHBIE METOJIbl M3yY€HHs BEUIECTB M HUX IPEBPALIECHUN: JEMOHCTpPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MeHneneeBa», u3yueHue
MoJeNell KpPUCTANIMYECKUX pelmETOK, HaONMIoJeHHe U OMHCAaHWe JEMOHCTPAIlMOHHBIX U
mabopaTOPHBIX OMBITOB (pa3joKeHHe MEePOKCHAa BOJOpOJa B TPHUCYTCTBUM KaTalld3aTropa,
OIpe/IeJIEHUE Cpelbl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMEHa), MpPOBEACHUE MPAKTUYECKOW paboThl «BnusiHHEe paznuyHbIX (HAaKTOPOB Ha
CKOPOCTh XUMHUUYECKON PEaAKLIUM».



Pacuérnsble 3amaum.

Pacuérel 10 ypaBHEHUAM XMMHUYECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCIIOJIb30BAHUEM HOHSTHS «MAaccoBasl J0JIs BEIIECTBAY.

Heoprannueckasi xumust

Hewmerannel. Ilonoxenue HemerauioB B llepuoanueckoil cucreMe XUMHUYECKHX
anemenToB JI. M. MengaeneeBa u ocoOeHHOCTH cTpoeHMsi aromoB. dusnueckue cBOMCTBa
HEMETAJJIOB. AJUTOTPOIIUS HEMETAIUIOB (HA MMPUMEPE KUCIOpoa, cepbl, pocdopa u yriepona).

XVWMHUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOreHOB, cephbl, a3oTa, ¢ocdopa,
yriaepoja U KpeMHHMsI) U UX COEUHEHUN (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUI).

[IpuMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIMHEHUM.

Mertamnel. [lonoxkenne meramioB B [leproauyeckoil CUCTEME XMMHUUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000J0YeK aTroMOB MeTayioB. OoOmiue
¢uznueckue cpoiictBa MeTaioB. CrulaBpl METaIOB. DJIEKTPOXUMHUYECKUN Pl HAIpPsDKEHUN
METaJJIOB.

XUMHYECKHE CBOMCTBA BAXKHEWIIUX METAJIOB (HATpWil, Kaluid, KaJbIMH, MarHuw,
ATIOMUHUM, IIMHK, XPOM, JKEJI€30, MeJIb) U UX COCTUHEHU.

O61ue crocoObl Noay4eHus MeTauioB. [IpruMeHeHne MeTamioB B ObITY U TEXHUKE.

DOKCHEepUMEHTAIBHBIE METOJBl HW3YYEHHUS BEIIECTB U WX TMPEBpAlICHUN: H3ydeHUE
KoJuleKiuu «MeTajuibl U CIjIaBbl», 00pa3lOB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHbIX
3aja4, HaONIOJleHWe ¥  ONHMCAaHUWE JEMOHCTPAlMOHHBIX U  JAOOPATOPHBIX  OMBITOB
(B3auMozelicTBUE TUIPOKCHIA ATIOMUHUS C PAacTBOpaMH KHCIOT U LIEJNOYel, KaueCTBEHHbIE
peaxkuu Ha KaTHOHBI METAJLJIOB).

Pacuérhpie 3amaun.

Pacuérbl macchl BemiecTBa WM 00bEMa ra30B IO M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wih 00bEMY OJHOTO M3 yYacCTBYIOUIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponp xumuu B 00ecTiedeHHH YKOJIOTHYECKOM, SJHEPTETUUECKOM M MUIIEBON 0€30MMacHOCTH,
pa3BuUTMM MeAuIUHbL. [loHATME O HayuyHBIX METOJaxX II03HAaHUS BEUIECTB M XUMHUYECKHUX
peaKui.

[IpencraBnenuss 00 OOMKMX HAayyHBIX MPUHLHUINAX [POMBIIUIEHHOTO MOJIY4EHHUS
BKHEMILNX BEUIECTB.

UYenoBek B MHpE BELIECTB U MAaTEpPUATOB: BAXHEHIIME CTPOUTENbHBIE MAaTEpUAIbL,
KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHaslbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPAIbHBIC yI0OpEHUSI.

XUMHS U 3JI0pOBbE YEJIOBEKA: IMPaBWIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiIa 6€30MacHOTO UCTOIB30BAHUS MPENapaToB OBITOBON XMMHUU B TIOBCEIHEBHOM JKU3HH.

MexnpeaAMETHBIE CBSI3H.

Peanu3anus MeXnpeaAMETHBIX CBSA3EH MPU U3y4eHHH OOIIeH M HEeOpPraHM4YeCKOW XMMHUU B
11 xmacce ocyliecTBIsSETCS Yepe3 MUCHOIb30BaHNE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHATHUH,
TaK ¥ TOHSTHH, SBJSIOUMXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITIPOI'PAMMBI 110 XMMHWU HA
BFA30BOM YPOBHE CPE/IHET'O OBILIEI'O OBPA3OBAHU A
JIMYHOCTHBIE PE3YJIbTATBI

@I'OC COO ycranaBnmuBaeT TpPeOOBaHHMS K pE3yJbTaTaM OCBOCHHUS OOYYarOUTUMHUCS
MpOrpaMM CpelHero odmiero oopazoBaHus (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeiHEro oOuiero 0opa3oBaHusl ABJISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOECHUS IpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeOHEro oouiero ooOpazoBaHus
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOM TPAKTAHCKOW HJACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YYEHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAULIUK 0a30BON HAyKU XUMUU;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITEIBLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYLIUMHU LIE€JOCTHOM CHUCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4uue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOWTH KU3HECHHBIC TIAHBI.

JIn4HOCTHBIE pPE3Yy/IbTAaThl OCBOEHHUS MpeaMeTa «XUMHUSA» JOCTUTAIOTCS B €IWHCTBE
y4eOHOM ¥ BOCIUTATENbHON JAEATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMM U UJ€ajJaMH POCCHUIICKOTOo
rpaXJaHCKOTo 0O0IecTBa, MNPUHATHIMU B OOIIECTBE HOPMAaMHM M TpaBUJIaMH TOBEAEHUS,
CIOCOOCTBYIOUIMMH TPOLIECCaM CaMOINO3HAHMSI, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JTUYHOCTH 00yJarOITUXCsl.

JIM4HOCTHBIE pe3yNabTaThl OCBOEHUS MpeaMeTa «XUMHUSD» OTPa)KaloT cPOpPpMUPOBAHHOCTH
OTbITa TIO3HABATEJIbHOM M NPAKTHYECKOW JESATEIbHOCTH OOYYarolMXCsl MO0 peaau3aluu
MIPUHATHIX B 0011I€CTBE IIEHHOCTEH, B TOM UMCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YJaIOIIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBJICHUS] O COLMAIbHBIX HOPMAax M MpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENbHOCTU MPU CO3/aHUU YUEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHINOJHEHHUH XUMUYECKHX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JPYTUX
MIPH aHATN3€ PA3INYHBIX BUJIOB Y4eOHOM JEATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

[IEHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY U HAYyYHOMY HACIEHI0 OTEUECTBEHHOU
XUMHH;

YBaXKEHHsI K IpoIleccy TBOpYECTBA B 0OJACTH TEOPUM M IMPAKTUYECKOTO NPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAayKH €CTh pe3yibTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U IPAKTUKOB,;

UHTepeca M IO3HABaTEJIIbHBIX MOTHMBOB B TMOJYYEHHMH M TIOCIEYIOIIEM aHalu3e
MH(pOpMAIIUU O IEPEOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;

CIOCOOHOCTH OLIEHUBATh CHUTYallMH, CBSI3aHHbIE C XWMHYECKUMHU SIBICHUAMHU, U
NPUHUMATh OCO3HAHHbIE PELICHHs, OPHEHTUPYSICh Ha MOPAJbHO-HPABCTBEHHbIE HOPMBI H
LIEHHOCTH;



FOTOBHOCTU OLICHMBATh CBOE IOBEICHUE M IIOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMIA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN STUX MOCTYIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 310poBOro M Oe3omacHOro obOpa3a >KHU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroIcHUs TIPaBUJI OE30TIACHOTO OOpAIIEeHUSI ¢ BEIIECTBAMH B OBITY, MOBCEIHECBHOMN
YKU3HU U B TPYIOBOM JEATEIHHOCTH,

MMOHMMAHMS I[IEHHOCTU TPAaBWJ HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOTO
TOBEJICHUS B CUTYAIIUAX, YIPOXKAIOIMINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJECACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIEHUS aKOTOJI,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00I11IECTBEHHO TMOJIE3HOM, TBOPUYECKOMN U APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUM NPAKTUYECKUX 3a/ady COLMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YUYEeHHIO Mpodeccril pa3MdyHOTO poJia, B TOM YHMCJIE Ha
OCHOBE MIPUMEHEHHS IPEIMETHBIX 3HAHUHN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH ACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIWBHIYyAIBHOW TPAeKTOPUH OOpa30BaHUS,
Oynymiei mpodeccun M peain3aiui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) 3K0JIOTHY€eCKOr0 BOCITIMTAHUA:

9KOJIOTUYECKH 11EeJIECO00PA3HOTO OTHOIICHUSI K IPUPOJIE, KaK HCTOUYHUKY CYIICCTBOBAHUS
JKM3HH Ha 3eMIie;

MMOHUMAaHHMSI TJI00ATLHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM, BIUSHHUS SYKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBLHOM CPEIBI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOITPOCOB
paIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HEMPUATHS JEHCTBHM, MPUHOCSIIMX BpEJ OKPYKAIOIICH MPUPOJHON cpene,
YMEHHUS TPOTHO3UPOBATh HEOJIArOMPUITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHUMAEMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESITETPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBAThCS HMH B
MMO3HABATEIbHOM, KOMMYHUKATHBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHUBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOpPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKAIOLIEM
MHpE KaK O €IMHCTBE IMPUPOJbl M YEJIOBEKa, B MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEN H
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €&
T'YyMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWU HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpBI, PEIICHUH TI00ATBHBIX MPOOJIeM YCTOWYHBOTO PAa3BUTUS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYeCKON, TMUIIEBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevYeHnn yCIOBHI YCIENIHOTO TPYy/la M SKOJIOTHUECKH KOM(POPTHON KU3HH KaXKIOTO YJieHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM T'PAMOTHOCTH: TIOHUMAHHUSA CYIIHOCTH METOJOB TO3HAHUA,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJB30BaTh MOJMyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHUS J1enaTh 000CHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX (DaKTOB M MMEIOLINXCS TaHHBIX
C LIEJIBIO MTOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOJIh30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPoOieM
B PEATBHBIX KU3HECHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATEIbCKOM ESTENbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa3oBaHHI0 M caMOO0Opa3oBaHUIO, K
AKTUBHOMY TIIOJIyY€HHUIO HOBBIX 3HAaHMW MO XUMHUM B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX chepax mpodeccnoHaTbHON
JEeSITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOGHMSI y4eOHOro mnpeamera «XUMHUS» Ha YpOBHE
cpenHero oOmiero oopa3oBaHus BKIIOYAIOT:

3HaAUMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIMIMXCSA MEXIUCIUIUIMHAPHBIE
(MexTpenMeTHbIE) OOIeHayYHbIE TTOHSATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crerupuKy METOJIOB MTO3HAHMUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHeprus, sBJICHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, IPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

yYHUBEpCaJbHble  y4yeOHble  JEWUCTBUSA (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHEIE,
perynaTuBHble), obecreunBaioniie QopMuUpoBaHHE (QYHKIHMOHAIBHOW TPAaMOTHOCTH U
COLIMANILHONM KOMIETEHIINH 00y4Jaroluxcs;

CHOCOOHOCTh ~ OOyYaloIIMXCS  MCMOJb30BaTh  OCBOEHHBbIE  MEXAMCLUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble YydeOHbIE IEHCTBUS B IO3HABATEIbHOU U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OTPaXXKalOT OBJIAJCHUE YHUBEPCAIBHBIMU Yy4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBATh U aAKTyaJU3UpOBaTh MPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh NPU OCBOCHUHU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIJICISTH
XapakTepHble TMPU3HAKK TMOHSATHM U YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHITUS I 00BSICHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHHU IS KJIaCCU(UKALMK BEIIECTB M XUMUYECKUX PEaKIINii;

yCTaHABIUBATh MPUUMHHO-CJICICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTUYECKUE paCCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOIIECCe MO3HAHUS, UCIOJIb3yeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJenu, MpeoOpa3oBbIBATH MOIETIbHBIC IPEICTABICHUS — XUMHUECKUN 3HAK (CHMBOII) DJIEMEHTA,
XuMHuueckas ¢GopMyna, YpaBHEHHE XHMHUUYECKOM pEakuud — TMpU pEelIeHHd Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh Ha3BaHHbIE MOJENBHBIC MPEACTABICHUS
JUTS BBISIBIICHUS XapaKTePHBIX MPU3HAKOB U3y4aeMBbIX BEIIECTB U XUMHUECKUX PEAKIUH.

2) 6azoBbIe HCCIeN0BaATENbCKHE eCTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOT'O MMO3HAHMS BEIIECTB U XMMUYECKUX PEAKIIHII;

dbopMmynupoBaTh LT MW 3aJaYyd  HUCCIEJOBAHHWSA, WCIOIB30BaTh IOCTABICHHBIC U
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUSI M OCHOBBI
i GOopMHUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CYXKICHUN;



BJIQJICTh HaBbIKAMM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M IPOBEICHUS YUECHHUUECKHUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJOM IpOIecca, CaMOCTOSITEEHO
IIPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmynupoBaTh O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTATOB UCCIICOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATEIIbCKONH W TPOEKTHOM JeSTEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY ITOMCKY METOJOB pELICHUs
MIPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX METOJIOB MO3HAHMUSL.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TIOMYJISIpHAS
JUTepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh MH(GOPMALIMIO pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHbIE METOJbl IMpH TMOUCKE U OoTOOpe
nHpopmaluy, He0OXOAUMOM /1JIsl BBIMIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAEIEHHOIO TUIIA;

MPUOOPETaTh OMBIT KUCIOJIb30BAHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (JOpMY MpeNCTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKH U JIpYTHeE);

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATTISIAHOCTH.

OBiageHune YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHU A€l CTBUSIMU:

3aJ1aBaTh BOIPOCHI [0 CYIIECTBY OOCYXIaeMOW TEMBI B XOJie AUAJora W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJeH, (OPMYIUPOBATh CBOU MPEAJIOKEHHUS OTHOCHUTEIBHO BBINOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTAI[Med pe3yJabTaTOB MO3HABATEIbHOM JEATENbHOCTH, MOJYYEHHBIX
CaAMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMM IPH BBINOJHEHHHM XHMHUYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro npoekra M (OpMyIMpOBAaTh BBIBOJBI IO PE3YJIbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAHUI ITyTEM COTJIaCOBAHMsI MO3ULIMI B X0J1€ 0OCYKICHUS 1 OOMEHAa MHEHUSMHU.

OgiiaieHNe YHHBEPCAIbHBIMYU PeryJsiTHBHBIMH JeHCTBUAMU:

CaMOCTOSTEJIBHO IUIAHUPOBATh M OCYLIECTBIISATh CBOIO IO3HABATEIbHYIO JEATEIbHOCTD,
onpenenss e€ Leau M 3aJaud, KOHTPOJIMPOBAaTh M MO Mepe HEOOXOJUMOCTH KOPPEKTHUPOBAThH
IIpe/UIaraéMblii aJIFOPUTM JIEHCTBUM IPU BBINOJHEHUU YYEOHBIX M HCCIIENOBATENbCKUX 3ajad,
BBIOMpaTh Hanbosee A3(h(PEKTUBHBIN CIOCOO UX pEIIeHUsS C YIETOM TMOJIYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILIECTBIISATh CAMOKOHTPOJb CBOEH JEATEJIbHOCTH HAa OCHOBE CaMOaHaIW3a U
CaMOOLIEHKH.

NPEJMETHBIE PE3YJIbTATbBI

[IpenmeTtHble pe3ynbTaThl OCBOEHHs Kypca «Opranuyeckasi XUMUs» OTPaXaroT:

C(OPMHUPOBAHHOCTb TPEACTABICHUH O XHMHUYECKOH COCTaBIISIONIEH €CTEeCTBEHHO-
Hay4HOM KapTHHBI MHUpA, POJM XHMHUHU B TO3HAHUU SIBICHUH NpUpPOAbI, B (HOpMHUPOBAHUU
MBILIUIEHUS] W KYJIBTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
peleHusl MPaKTUYeCKUX 3aJad M SKOJOTHYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pPOBBIO U IPUPOJTHOM CpENE;

BIIQJICHUE CHCTEMOM XUMHUYECKMX 3HAHWMM, KOTOpas BKIIOYAECT: OCHOBOIOJATaroLINe
MOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAasi 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCT, XUMHUECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpall€HHas), MOJIb, MOJSIpHAs Macca, MOJIAPHBIH OOBEM, YIJIEPOJAHBIA  CKeJeT,
(GyHKUIMOHATBHAS TPYIIa, pajuKal, H30Mepus, U30Mepbl, TOMOJOIMUECKHH psAJ, TOMOJIOTH,
YIJI€BOOPOABI, KMCIOPOA U a30TCOAEPIKAIINE COSAUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUS OpraHNYeCKUX



BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHMs MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHMUS, JEXKallhde B OCHOBE MOHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH 1 0€30MTaCHOM HCIOJIb30BAHUHU BAKHEUIITUX OPTraHMYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU JESATEIHLHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC MPU3HAKHA MOHSATHIA, YCTAaHABINBATH
UX B3aHMOCBSI3b, HCTIOJIB30BaTh COOTBETCTBYIOIIME MMOHATHS MPU OTTUCAHUU COCTaBa, CTPOCHUS U
MPEBPALLCHUN OPTAHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTh YMEHUU HCIOJIB30BATh XUMHYECKYIO CHMBOJIUKY JJIS COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (POPMYJT OPraHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEAKIMN, U3rOTaBIMBATh MOJICIN MOJIEKYJ OPraHMYECKHX BEIIECTB
JUTSI WILTIOCTPAIIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOopMUPOBAHHOCTh YMEHHUI YCTAaHABIWBATH NMPUHAIC)KHOCTh U3YUEHHBIX OPTaHUYECKUX
BEIIECTB IO WX COCTaBy M CTPOCHHUIO K ONpPENeIEHHOMY KJIAcCy/Tpynme COequHEHUN
(yrneBoAoponbl, KHCJIOPOJ H  a30TCOJACpIKAIUE COEAMHEHUsS, BBICOKOMOJIEKYJSPHBIE
COCJIMHEHUS), JaBaTh MM Ha3BaHHWA N0 cucremarndeckoid Homenkinatype (IUPAC), a rtakxe
MPUBOJUTH TPUBHAIBHBIC HA3BaHUS OTICIHHBIX OPraHMYECKUX BEHIECTB (ITHJICH, MPOIUJIEH,
aleTUJIeH, JSTUJICHTIIUKOJb, TIUIepuH, (eHomn, dopmampiaerua, ameTalbIeruj, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAs KHCIIOTA, CTEapUHOBAs KHUCIIOTa, TIIFOKO3a, (PpykTO3a,
KpaxMmal, [IeJUT0JI03a, TJIUIUH);

chOpMUPOBAHHOCTh YMEHHS OIPEACIATh BUJBI XUMHYECKOW CBSI3M B OPraHMYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSTH TOJOKEHUS TEOPUHM CTPOEHUS OPTraHUYECKUX
BemecTB A. M. BytiepoBa ayis 0ObSICHEHHs] 3aBUCHMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHUN XapakTepu3oBaTb COCTaB, CTpOeHHE, (UINYECKUE U
XMMHYECKHE CBOWMCTBA TUITUYHBIX MPEACTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MeTaH, 9TaH, ATWICH, NPONWICH, areTwieH, OyramueH-1,3, metunOyraamen-1,3, OeH3o,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLEPHH, (EHOJI, alleTalbIeru]l, MypaBbuHasi U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIioNio3a, AaMHHOYKCYCHAasi KHCIOTa), WJUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXKIY HUMU YpaBHEHUSIMU COOTBETCTBYIOIIUX XHMHUYECKUX pEakUuil ¢
HCI0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

chOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKH YIJIEBOJOPOAHOTO CHIPhS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKU M IMPAKTHUUYECKOE IPHUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

chOpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKHUM YypaBHEHHSIM
(Maccbl, 00b€Ma, KOJIMYECTBAa MCXOJHOTO BEUIECTBA WM MPOIYKTa PEaKIUU IO HM3BECTHBIM
Macce, 00bEMy, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKIUN);

chOpMUPOBAHHOCTh YMEHUMN BJIAJIETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJAaX Hay4YHOTO
MO3HAHUS, HCHOJb3YeMbIX B XHMHUU TMpPH M3YYCHUHM BEIIECTB M XUMHUYECKHX SBICHUI
(mabnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJCIMPOBAHME), HCIOJIb30BaTh CHCTEMHBIC
XUMHWYECKUE 3HAHUSA JUIS IPUHSATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U X MIPUMEHEHUEM;

chOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATh XUMHUYECKYI0 HH(OPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBOM nH(popMaliu, IHTEpHET U IPYTHX);

chOpMHUPOBAHHOCTh YMEHHMI COONMIOJATh TMpaBHJIa JKOJOTUYECKH IEJIeCO00pPa3HOTO
MOBEACHUS B OBITY U TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 370pPOBBbS U
OKpYXarollleld MPUPOIHON Cpelibl, 0CO3HABaTh OMACHOCTh BO3JICHCTBHS Ha YKUBBIE OPraHU3MBbI
OTpe/IeNEHHBIX OPraHMYECKUX BEIIeCTB, MOHMMAas cMbica mokaszarens [I/IK, mosicHaTh Ha
puMepax CrocoObl YMEHBIICHHSI U TIPEIOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHH3M
YEJI0BEKa;



Ui 00ydaroluXcs C OTPaHUYCHHBIMU BO3MOXHOCTSMHU 370POBbS: YMEHHUE TPUMEHSTH
3HAHHUSI 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MMO3HAHHUS BEIIECTB M XUMHUYCCKUX SIBJICHHIA,

JUIS CIICTIBIX W CJA0OBUAAMIMX OOYyYarOMIMXCS: YMEHHUE HCIIOJIb30BaTh pelbedHO-
TOUEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucn xumudeckux Gopmyi.

[IpenmerHbie pe3ynbTaThl OCBOSHUST Kypca «OOmas W HEOpPraHWYECKas XUMHUS
OTpaXkaroT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHMHUYECKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWW SBJICHHUNA TPUPOJBI, B (POPMUPOBAHUU
MBIIUICHUS. U KyJIbTYpbl JTUYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelieHus: MPaKTUYeCKUX 3a/ad M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XUMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIILHOCTh, CTENEHb
OKHCTICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTaJUTMYeCKasi  peméTka, THUIBI XUMHYECKHUX  pEaklHi, pacTBOP, AJICKTPOJUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUYECKON PEaKIiy, XUMHUIECKOE PaBHOBECHE );TEOPHUHU U 3aKOHBI (TCOPHS IIEKTPOIUTHIECKON
qucconuranuu, nepuoandeckuii 3akoH Jl. M. MeHneneeBa, 3aKOH COXpaHEHUs MacChl BEILECTB,
3aKOH COXPAaHCHMsI U TIPEBPAIICHUS] SHEPTUU TPU XUMHUYECKUX PEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XWMHH, MHUPOBO33PECHUECKHE 3HAHUWA, JSKAIIHEe B OCHOBE TOHUMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XHMHUYECKUX SBJICHUM, (DaKTOJOTUUECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIyUeHUH U O€30MaCHOM HCIOJIb30BAaHWN BAKHEUIITUX HEOPTaHWMYECKUX BEIIECTB B
OBITY U IPAKTHYECKOMN AEATEIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSITHIM, YCTaHABINBATh
HX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIIME IMOHATUSA MPHU ONMHCAHUM HEOPTraHWYECKHUX
BEIIECTB U MX MPEBPALLICHUN;

cOpMUPOBAHHOCTh YMEHUU HMCMOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY JJISI COCTaBICHUS
dbopMyn BelIIeCTB M YypaBHEHUN XUMUYECKHX peEakIil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBbIC Ha3BaHHS OTAEAbHBIX HEOPraHMYECKHUX BEIIECTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHAK, ralméHas W3BECTh, HEram€Has H3BECTb, NUTbEBAs COJA, MUPUT U
Jpyrue);

chOpMUPOBAHHOCTh YMEHUH ONpEAEsATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTABa, BUJl XMMHUYECKOH CBs3H (KOBaJCHTHAs, HOHHAs,
MeTajin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAIUIMYECKOW PEmIETKHM KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJEKYJSpHAs, MOHHAs, METAJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAMIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBy K OMpeJeNEHHOMY KIIacCy/TpyIIe CoelnHEeHUN (MPOCThie BEIIECTBA — METAILIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUSI, KUCIIOTHI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHHI pacKpblBaThb CMBICI Hepuoaudeckoro 3akoHa J[. U.
MenneneeBa W JEeMOHCTPHUPOBAThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh ~YMEHHMM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 nepuonos lleproanyeckoit cucteMbl XuMuueckux nemeHToB . U.
MeneneeBa, HCHOJB3YS TMOHITHS «S-, P-, O-3J€KTpOHHBIE OPOHMTANNY, «IHEPreTHUYESCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHUYECKUX JJIEMEHTOB M HX
COEIMHEHUH 1o nepuodam U rpynnam [lepuoaudeckoil cucreMbl XuMHUUYecKux 3neMeHToB Jl. U.
Meneneena;



cOPMHUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATh XMUMHUYECKUE PEAKIMH IO Pa3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupylolIMX BEIIECTB, TEIUIOBOMY J(PQEeKTy peakiuwu,
M3MEHEHHIO CTETIICHEH OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YIaCTHIO KaTaau3aropa);

c(hOpPMHUPOBAHHOCTh YMECHHI COCTABIIATh YPABHEHHS PEAKIIUN PA3TUYHBIX THIIOB, TIOJTHBIC
U COKpamIEHHbIC YPaBHECHUS pEaKlii MOHHOIO OOMEHA, YUUTBIBAsl YCIOBHS, IPU KOTOPBIX TH
peakiuu UAyT A0 KOHIIA,

cOPMHUPOBAHHOCTh YMEHUH TIPOBOJMUTH PEAKIMH, IOATBEPKIAONNE KadeCTBCHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHMUECKUX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH PACKPBIBATh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxkiuii HOCPEeICTBOM COCTaBICHUSI 3JIEKTPOHHOTO OajlaHCca ITUX PEaKIIMii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW PEaKiuu OT
pa3UYHBIX (PAKTOPOB; XapaKTep CMEIICHUS] XUMHYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jlelllatense);

c(hOopMUPOBAHHOCTh YMEHHH XapaKTEepU30BaTh XHUMHUUYECKHUE IMPOIIECCHI, JIeKAIUe B
OCHOBE TIPOMBIIIVICHHOTO MOJYYEHUsI CEpPHON KHUCIIOThI, aMMHaKa, a Takke COPMUPOBAHHOCTh
MpeACTaBICHUN 00 OOIMIMX HAYYHBIX MPHUHIIUMIIAX U IKOJOTHYECKUX MpoOIeMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYHCICHUS C MCIOJB30BAHUEM TOHSITHS
«MaccoBasi JI0JisI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPH XUMHUYECKUX
peaxiusax, Macchl BellecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
unu 00BEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BEIIECTB, MPEBPAIICHUS U COXPAHCHUS YHEPTUH;

cOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBINOJHATH XUMHYECKUN HKCIEPUMEHT
(paznmokeHHe TMepoKcHIa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OMPEICNIEHHUE CpeJibl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATHLHOTO WHIANKATOPA, BIUSHUE PAa3IUYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklud HOHHOro oOMEeHa, KaueCTBEHHbIE pPEaklUUd Ha
cyibdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHHE SKCIEPUMEHTAIBHBIX
3amau nmo temaMm «Metamel» u «Hemeramib»y) B COOTBETCTBUM C NPaBHJIAMHU TEXHUKHU
0€30MacHOCTH MpU 00pallleHUH ¢ BELIECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, MTPE/ICTABIIATh
pe3ynbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuii ¥ GOpMyIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHMI KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYIO HH(POpPMAIUIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpelICcTBa MAaccOBOMl KOMMyHMKaluu, WHTepHET u
APYTHX);

chOpMUPOBAHHOCTh YMEHHMH COONIOJATh MpaBHJIa JKOJOTUYECKH IEJIECO00pPa3HOTO
MOBEACHUA B OBITY U TPYHOBOH [EATEIHHOCTH B LEISAX COXPAHEHHS CBOETO 30POBbA U
OKpYXarolleld MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPTaHU3MBbI
ompeeNnéHHBIX BEUIECTB, MOHUMAas cMbich nokasatens [1JIK, moscHATs Ha mpuMepax crocoObl
YMEHBUIECHUS U MIPEAOTBPALICHUS UX BPEIHOTO BO3/ICHCTBHS Ha OPraHU3M YEJIOBEKa;

JUis 0OydarouIuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIECTB M XUMHUYECKUX SIBJICHMUIA,

JUIS CIEMBIX M CHa0OBUAAIIMX OOYyYalOMIMXCS: YMEHHE WCIOJIb30BaTh peibedHO-
TOYEUYHYI0 cucTeMy 0003HaueHuit JI. bpaiins ans 3anucu XuMudeckux GopmyIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne HanmeHoBaHMepa3aeoB U KonmnuecTBouyacos DJIeKTpOHHbIe (L (POBbIE)
n/m | TeMIporpamMmbl Bcero | Konrpouabubiepadorsl | IlpakTuueckuepa6ornl | 00pasoBaTebHbIEPECYPChI
Pa3nen 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMHUH

[IpenMeTr opraHUYeCKON XUMUU.

TeoDHs CTDOCHIS https://academy-

1.1 P P A 3 0 0 content.apkpro.ru/lesson/a9f3d191-
OPTAHHACCIUX COCMHHCHIH A. Sele-4e24-ac02-efb16fa49f6a
M. bytnepoBa

Hroromnopaszneny 3
Paspnen 2.Yriesogopoabt
IIpenensHbIEYTIeBOI0POIB — https://academy-

2.1 pedl i HOPOA 2 0 0 content.apkpro.ru/lesson/258ddc06-
THAHET ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yrieBo10pob: https://acadenmy-

2.2 P a POJRL 6 0 1 content.apkpro.ru/lesson/4038171e-
AIKCHDL, AJTKA/MCHDI, TKHIH 4158-4bd1-298-18dc1cfba399

https://academy-

2.3 ApoMaTHYECKUEYTIEBOI0POIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
[IpupoaHble HCTOYHUKU
2.4 yIIEBOJIOPOIOB U UX 3 1 0 https://lesson.edu.ru/04/10
nepepaboTka
Hroronopazneny 13
Paspnen 3.KuciaopoacoaepxamueopraHnuyecKkuecoeIMHEeHUs
3.1 Cruptsl. DeHon 3 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
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f

Anpnerunpl. Kap6oHOBBIE

https://academy-

3.2 KHCHOTEL CIHOSKHBIE SGUPHI 7 content.apkpro.ru/lesson/8664b319-
' 0ba3-4945-h076-ch7ae5858b90
https://academy-
3.3 VYraeBoapl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroromnopasznemy 13

Pasznea 4.A30Tconep:kanueopraHndecKuecoe M HeHu st

41 AMUHBI. AMHHOKHUCIIOTEL.
' Benku

3

https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Uroronopazneny

3

Pasznen 5.BbicokoMolieKy/IsIpHbIECOEINHEH U

5.1 Mnacrmacest. Kaydyki. 2 https://lesson.edu.ru/04/10
Bomokna
Hroronopazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

Kanennapno — remarudeckoe miaanuposanue 10 KJIACC
Ne KoaunuecTBoyacoB
Temaypoka Bee  KomTpombmbie Mpakruu | Jarausyu JyleKTpOHHBbIeNN(PpPOBbICOOpa3oBaTE
n/ ecKHe €HHUsA bHbIEpPECYPCHI
ro padoThI
n padoTsbI
[IpenMer opraHn4ecKON XUMUH, https://academy-
1 e BO3HUKHOBEHHE, Pa3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-5ele-
3HAUYCHHE 4e24-ac02-efb16fa49f6a
Teopus crpoenus
OPTraHMYECKHX COEIMHEHUH A. hitps://academy-
2 M. Bymieposa, & 0CHOBHEIE 1 0 0 content.apkpro.ru/lesson/c935a58c-ab0e-
' i 4¢59-9dcf-20517ae4b52¢
IIOJIOKCHU S
[IpencraBnenue o
KJIACCHU(PUKAIIUU OPTaHHIECKUX
semecTs. Homenknarypa https://academy-
3 1 0 0 content.apkpro.ru/lesson/726ee099-e1a9-
(cucTemarurccras) u 410f-b8be-b4ch589aead1
TPUBHAIbHBIC HA3BAHUS
OpPraHMYECKUX BEIIECCTB
AJIKaHBI: COCTaB M CTPOCHHUE https://acadenmy-
4 5 ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-ec23-
FOMOJIOTHHCCIIH Pt 473c-b3d7-ed82fcaddd02
MeTaH u 3TaH — MPOCTEHIIIHE https://academy-
5 1 0 0 content.apkpro.ru/lesson/258ddc06-ec23-
TPCACTABHTCII IRATOB 473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB M CTPOCHUE https://academy-
6 . ’ 1 0 0 content.apkpro.ru/lesson/4038171e-4158-
cpouctsa 4bd1-ae98-18dclcfb9399
7 OTUJEH U IPONWIEH — 1 0 0 https://lesson.edu.ru/04/10



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

IIPOCTEHIINE NTPEACTABUTEIN
AJIKCHOB

[Ipaktuyeckas padora Ne 1.

https://academy-

8 «Ilomyuenune sTuneHa u content.apkpro.ru/lesson/53cd2379-2a45-
W3yYEHHE E€r0 CBOMCTB) 43b1-9f67-7ebcdaf03ce0
Anxanuensl. byraguen-1,3 u
ermOyrannen-1,3.
9 METIIIDYTaACH https://lesson.edu.ru/04/10
[Tony4yeHne CHHTETUYECKOTO
KaydyKa U Pe3HHBI
AJIKUHBI: COCTaB U OCOOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKU I
10 psn. AneTuneH — https://lesson.edu.ru/04/10
MIPOCTENIIUUIIPECTABUTEIbAIIK
WHOB
Brrauciienus o ypaBHEHUIO https://academy-
11 i M content.apkpro.ru/lesson/7dada027-8448-
XAMUHCCKOH peaiind 418f-b416-fbaledd4abbd
ApeHbI: OEH30J1 U TOTYOI https://academy-
12 Tp ] T content.apkpro.ru/lesson/d86d7d00-d5h4-
OKCHHIHOCTR apetion 491d-aded-c3dda19feef4
['eneTnueckas cBs3b
13 YHICBOAOPOLOB, https://lesson.edu.ru/04/10
MPUHAIISKANINX K Pa3THIHBIM
KJ1accam
[TpupoHbIE HCTOUHUKH
yIJIEBOJOPOIOB: IPUPOIHBIN Ta3
14 U TIONTyTHBIE HE(PTSAHBIE Ta3bl, https://lesson.edu.ru/04/10

He(Tb U IPOAYKTHI €€
nepepaboTKu



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

IIpupoHbIe HCTOYHUKHU
YIJIEBOJIOPOIOB: IIPUPOIHBIN a3

15 U NOIyTHbIE HEPTSIHBIE ra3bl, https://lesson.edu.ru/04/10
He(PTh U IPOIYKTHI €€
nepepadboTKu
K 0

16 OHTPOJ-Haz pabota Ho https://lesson.edu.ru/04/10
paszaeny «YTIeBOAOPOIbI»

[IpenenvHbIE OTHOATOMHBIE https://academy-

17 CIUPTBI: METAHOJ U 3TAHOJ. content.apkpro.ru/lesson/5439c18b-7440-
Bonoponnasiceszp 4b6f-bf84-c04fad 71694f
MHOroaTroMHbI€ CITUPTHI: https://academy-

18 pTHL- content.apkpro.ru/lesson/461aa9c8-cOef-
JTHICHI K0TS ¥ IHLEPH 4827-a8e5-d12a0bedc826
DEHOJ: CTPOEHUE MOJIEKYJIbI, https://academy-

19 (hbM3UYEeCKUEe U XUMHYECKUE content.apkpro.ru/lesson/649883b8-7c5f-
CBOICTBa, MPUMEHEHUE 4f16-896e-10a2278b08f1

https://academy-
Anbne : popmanbae

20 BACTHJEL: § iM pACTHA T content.apkpro.ru/lesson/8664b319-0ba3-
AUCTAIRACTIAL AUCTOH 4945-H076-ch72e5858090
OHOOCHOBHBIE MPEIETbHBIC https://academy-

21 KapOOHOBBIC KUCJIOTHI: content.apkpro.ru/lesson/b4feaa04-3438-
MYpaBbHHAs U YKCYCHasi 4b57-a3ec-ha0f9fe63c0d
[IpakTuueckas pabora Ne 2. https://academy-

22 «CBoiiCTBa pacTBOpa yKCYCHOM content.apkpro.ru/lesson/9834d408-386d-
KHUCIIOTBD) 444a-8de3-7efba8b98cdb
CreapuHoBas U OJI€MHOBAs

23 KHCJIOThI, KaK NMPEJACTaBUTEIN https://lesson.edu.ru/04/10
BBICIHINX KapOOHOBBIX KHCIIOT

24 Mp11a KaK COJTU BBICHIUX 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
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KapOOHOBBIX KUCIIOT, HX
MOIOIIEE JEUCTBUE

Cnoxwnble 3(upbI KaK
MIPOU3BO/IHBIE KAPOOHOBBIX
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25 content.apkpro.ru/lesson/71ac43f2-a0d4-
KACIOT. 4945-a0eb-1e59cd5f4d9f
Maponu3cno)HBIXIPUPOB
>KI/I bI. TUAPOJIN3, IIPUMCHCHHC https://academv-
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MOTIOTHHCCIAT POIIL HHPOB 4945-a0eb-1e59cd5f4dof
VrieBoasl: cocTas,
knaccudukanus. Baxueimme https://academy-
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MIPSACTABUTENH: TIOKO34, 4281-963b-01d2€212d4d0
bpykTo3a, caxaposa
Kpaxman €JUII0JIO3a Ka
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MIPUPO/THBIC TIOJTHMMEPBI
KontponsHas padota no

asze
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«Kucmopoacoaepkariue
OpPraHHYECKUE COCTUHCHHS
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AMUHOKUCIIOTHI KaK
aM(pOTEepHbIC OPraHUYCCKHE https://academy-
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COEIMHEHMS, UX OMOJIOTHYECKOE 4873-8c60-786ca6009628
3HaueHue. [lenTuast
benku xak npupoHbIe https://academy-
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COCAUMHCHUA
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OCHOBHHC IIOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUU

https://lesson.edu.ru/04/10
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OCHOBHI)IG METOAbI CUHTE3a
BBICOKOMOJIEKYIAPHBIX
coequHeHui. IlmacTmacchl,
Kay4yKH, BOJIOKHA

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

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME
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