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MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma 1o XMMUHU Ha YpOBHE CpeJHEro obuero oopazoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
@denepanuny, TpeOOBaHMH K pe3ynbTraTaM OCBOeHHMs (erepaibHOW  00OpazoBaTeIbHOM
nporpamMmbl cpeanero obmero oopazoanusa(@OIl COO), mpencraBienHsix B denepaibHoM
rocyJapcTBeHHOM oOpa3oBarenbHoM cranaapre COO, ¢ yuérom Konuenuuu npenojaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaTM3yIoLINX OCHOBHbIE 00pa30BaTe/IbHbIE MIPOTrPAMMBbl, U1 OCHOBHBIX NOJOXEeHUH «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOrO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTEeCTBCHHO-HAy4YHOTro o0Opa3oBanus ydamuxcs 10-11 xmaccoB. H3ydenue mpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MTPOMUIBLHOTO OOY4YeHHS, MPU3BAHO
oOecrieunTh 00111€00pa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO MOJATOTOBKY BBINTYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJanTalud UX K ObICTPO MEHSIOLIMMCS YCIOBUSIM KU3HM B COLIMYME, a
TaKXe A MPOAOJDKEHHS OOY4eHHUs B OpraHu3alusx MpodecCHOHAIBLHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OHOM U3 MPUOPUTETHBIX AUCIUILINH.

B mporpamme 1no XumMHM Ha3HauyeHHE MpeaMeTa «XUMHs» I0JydaeT HOJpOoOHYI0
MHTEPIIPETAllUI0 B COOTBETCTBUU C OCHOBomosararomumu nonoxenusmu dProcC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBHIETENHCTBOM TOMY SIBISIIOTCS CIEAYIOIIME BBHIMOIHIEMBIC
IpOrpamMMoil o XUuMHM QyHKIHU:

¢ pHPOPMANMOHHO-METOIMYECKAs, pealn3anus KOTOPOH oOecreynBaeT IMOydYeHHe
IIPEJICTaBICHUs O LEIsX, COJIEp)KaHUU, oOLIeil cTpaTernu oOy4eHMsI, BOCIIUTAHUS U
pa3BUTHs 00YYAIOLIUXCs CPEICTBAMHU IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOIO
npoduns;

®  OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpas  HIpedycMaTpuBaeT  OIpeJesIEHHUE:
IPUHLIMIIOB  CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH M3y4eHUS Yy4eOHOro
MaTepHuaia, KOJUYECTBEHHBIX M KAUYeCTBEHHBIX €ro XapaKTEepPUCTHK; IOAXOJO0B K
(GOpMUPOBAHUIO COAEPKATEILHON OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOHM arrectauuu B (opMe eIUHOTro
roCy/1apCTBEHHOI0 SK3aMEHa [0 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:

® YCTaHABJIMBAET MHBApUAHTHOE MPEIMETHOE COACpKAHKE, 005S3aTeNbHOE [Tl U3YUCHHUS
B paMKax OTAENbHBIX  Hpoduiel, NpeIycMaTpUBaeT  paclpeleleHne U
CTPYKTYPHUPOBAaHHUE €ro IO KJIAcCaM, OCHOBHBIM COJEpKaTelIbHbIM JIMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpHOE paclpeieieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOT 0O JIIsl U3Y4eHUs
OTJENIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHHs] Y4eOHOTO MaTepuana C
y4€TOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBSI3CH;

e aéT METOIMYECKYI0 HMHTEpNpEeTAaluIo Iefiell W 3aJad H3ydeHHus IpenMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATEIbHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENbHOM MpOrpaMMbl CpeAHEro oOImero odpa3oBaHuUs
(JIMIHOCTHBIX, METANPEAMETHBIX, TIPEAMETHBIX), a TAK)KE C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JICMCTBUI OOYYalolIEerocss IO OCBOCHHUIO COJCpKAHUS
npeaMera.

[To Bcem Ha3BaHHBIM TMO3UIHUSAM B TpOrpaMMe IO XHMHU IPEIyCMOTpEHa

MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha ypOBHE OCHOBHOrO 00Imero ooOpa3oBaHHs. 3a



mpenenaMu  yCTAaHOBJICHHOM TMPOrpaMMON 1O XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTaBIISIIOLIEH collep:kaHus y4eOHOro mpeaMera « XUMHs» 0CTaéTcsi BO3MOXKHOCTh BHIOOpA €ro
BapUaTUBHON COCTABJIAIOIIEH, KOTOpask TOJIKHA ONPEAEATHCS B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MO OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU modoxkeHusmMu DPI'OC COO o Ha3zHayeHUH
peaMeToB 0a30BOT0 M yriay0iaEHHOTO ypoBHEH B cucTemMe nu(dhepeHIIMPOBAaHHOTO O0YYCHHS Ha
YPOBHE CpeIHero o0miero o0pa3oBaHUs XUMHsI HA YPOBHE YIIyOJEHHOTO M3yYCHHS HAIpaBiICH
Ha pealn3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM STaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHUsi B paMKaxX U3Y4YCHHUS CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUUYECKHX
JUCIIUIUIMH B By3aX U OpraHu3alusx cpeaHero npodeccuoHanbHoro oopasonanus. B 31oii cszu
U3y4eHue IMnpeaMera «XHUMHS» OPUEHTHPOBAHO MPEUMYILECTBEHHO HA paCHIMpEHHE U
yrayOieHne TEOpPEeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BbIOpaBIIMX
onpenenEHHbIi mpoduiib 00ydeHHs, B TOM YHUCJIE C MEPCIEKTUBON MOCIEAYIOMIETO MOTYyYeHUs
XUMHYECKOTro 00pa3oBaHus B opraHu3aiusax rnpodeccunonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHON
00pa3oBaTeNnbHOI MPOrpaMMbl CpeJHEro O0IIero oOpa3oBaHUs U3ydeHUE MpeaMeTa «XHUMHUS»
OpPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTHS 00y4arOIIUXCs,
Ha (OPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHHUM, YMEHUN pallHOHATU3AINH Y4eOHOTO
Tpyna W  OO0OOMEHHBIX CIOCOOOB  ACATENBHOCTH, WMEIOIMIUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBisitolmiuMu  nipeaMera «XUMHUS» Ha YPOBHE YIIyOJIEHHOIO M3Yy4YEHHS SIBISIOTCS
yrayOnénnbsie Kypcol — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OTIpEeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHHM3alMd COJEpKAHUS ITUX KYpCOB B
mporpaMMme Mo XUMHHU 32 OCHOBY NpUHATH nonoxeHuss GI'OC COO o paznuyusx 0a30BOro u
yrayO0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas XxuMmus» U «OOmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3yd€HUs IpEeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT OMNPEIEIIEHHOE TEOPETHYECKOE
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoniblIui  00BEM
dakronornueckoro marepuana. Tak, Ha yriIyOI€HHOM ypOBHE M3ydeHUs MpeaMmeTa obecriedeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOTO YBEIWYEHHUS 00bEMa 3HAHMM O XMMMYECKUX DJIEMEHTaxX u
CBOICTBaxX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS M YrIyOJeHHs MPEACTaBIECHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS pEaKLUi, pacCMaTPUBAEMBbIX C
TOYKHU 3PEHUSI XUMHUECKOW KMHETHKU U TEPMOJAMHAMUKHU. M3ydueHne nepuoanueckoro 3aKkoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKMX  3JEMEHTOB  Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XHUMHUYECKask CBsI3b OOBSICHSETCS C
TOYKH 3pPEHHS] PHEPreTHUECKUX W3MEHEHUH IMpHu e€ o0pa3oBaHWU M pa3pyLIEHUH, a TaKkKe C
TOYKH 3pEHUs MexaHu3MoB e€ oOpazoBaHus. M3ydeHHe THUNOB pEaKIMil JOMOJHAETCS
(dbopMUpOBaHKEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCax U EKTPOJIN3E PacIlIaBOB
U pacTBOpPOB BewlecTB. B Kypce opraHnyeckod XHWMHM TPU PACCMOTPEHUU PEAKIUOHHOU
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00oe BHUMaHue BOIpocaM 00 AJIEKTPOHHBIX 3 dekTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIAX U MEXaHU3MaX peakli.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHE KYypCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
W3YYEHUS i1 KIAcCOB ompeAenéHHOro npoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpY H
XapakTep JONOJHEHUH K o01el crucTeMe IpeIMEeTHBIX 3HAaHUIT) OKa3bIBAIOT BIIHMSHUE CMEXHbBIE
npenMeTsl. Tak, Hampumep, B COACPKAHMM TMpeAMeTa I KIACCOB XHUMHUKO-(DH3MYeCKOro
npoduist OOJBINIOE 3HAYEHUE OyIyT UMETh JIEMEHTH Y4eOHOro mMaTepuala 1Mo OOIIed XUMHH.
[Tpr w3yueHuW mpenMeTa B JAaHHOM CIy4yae akKIEHT OyJeT ciaeilaH Ha OOIIHOCTh METOJIOB
MO3HAHMs, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HMKE: aTOMHO-MOJICKYJISIpHAsI TEOpUs
(MonekynsipHast Teopus B (U3MKE), 3aKOHBI COXPAHEHHS MAacChl W DJHEPTUH, 3aKOHBI
TEPMOJMHAMUKH, 3JICKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U IPYToe.



B 10 ke Bpems B coiep)KaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOIIs
OobIIMKA yAETbHBIN Bec OyeT UMETh OpraHuyecKas XuMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB JIJIs1 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KISTKH Kak
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MPUMEPY, Takue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JUMHUIbI, OCNKH, YIJIeBOAbI, HYKJICHHOBBIE KHCIOTHI M Apyrue. IIpu sTom
3HAHUS O COCTaBE€ M CBOWCTBAX IPE/ICTABUTENICH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIECTB
CJIy’KaT OCHOBOM JUIS M3yUEHHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TTHILECBAPEHHUSL.

B mnane ¢opmupoBaHUs OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOCHHS OOIIEHAayYHBIX
METO/IOB MTO3HAHUS U OTIBITA MPAKTHYECKOTO MPUMEHEHUS HAYyYHBIX 3HaHUH M3ydeHHE MpeaMeTa
«Xumus» Ha YriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4eOHBIMHU
npeaMeTaMu, BXOISIIIMMHU B COCTaB MPEIMETHBIX obsacTeil «EcTecTBeHHO-HAyYHBIE IPEAMETHI»,
«MaremaTtuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu m3yuennn ydeOHOTO mpenmera «XUMUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENICHHON 3HAYMMOCTH SBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jacTu
COBPEMEHHOTO EeCTECTBO3HAHMS, MPAKTHUUECKON JesATeNIbHOCTH 4YeJOBeKa W OIHOr0 W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHue 3Toil 3amaun Ha yriyOIE€HHOM ypOBHE HU3YUYEHHS
mpeaMeTa mpeArnoaraeT peajn3auio TakuX enei, Kak:

e (opMupoBaHHE MPEJICTABICHHIA: O MaTEPHAIHLHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX

¥ TI03HABa€MOCTH SIBIICHUI MPUPOJIBI, O MECTE XUMHH B CHCTEME €CTECTBEHHBIX HAYK U
e Beayleil ponu B 00ecledYeHHH YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA: B PEILICHUU
npo0JIeM HSKOJIOTUYECKOH, YHEPreTHYecKOil M MHIIEBOW Oe30MacHOCTH, B Pa3BHTHUHU
MEIMIIMHBI, CO3/JaHUM HOBBIX MAaTEpUajOB, HOBBIX MCTOYHHUKOB JSHEPIUH, B
o0ecrnieueHnu palnoHaIbHOIO IPUPOJIOTIOIB30BaAHUS, B (dbopmupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKXKe IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOIIIEHHSI K CBOEMY 3I0POBBIO M IPHPOTHON CPEJIE;

® OCBOGHHME CHUCTEMbl 3HAHMH, JeXalluX B OCHOBE XWMHYECKOM COCTaBIsIOIIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHATHHA, 3aKOHOB U
TEOPUM XHMHUHM, COBPEMEHHBIX IPEJICTaBIECHUII O CTPOCHHMU BELIECTBA Ha Pa3HbBIX
YPOBHSIX - aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HA/IMOJICKYJISIPHOM, 0
TEPMOJIMHAMMYECKUX W KHHETHUYECKUX 3aKOHOMEPHOCTSX IMPOTEKaHHsI XUMHUYECKUX
PEaKIyii, 0 XUMUYECKOM PaBHOBECHH, PACTBOPAX M JHUCIEPCHBIX CHCTEMax, 00 oOmmx
HAYYHBIX IPUHIUIAX XUMUYECKOT'O IPOU3BOJICTBA;

e (dopmupoBaHue y OOYYaAIOUIMXCS OCO3HAHHOTO ITOHMMaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMHUYECKHX 3HAHWUU Ui OOBSICHEHUS KIIOYEBBIX HJAEH W TmpolieM
COBPEMEHHOM XUMMHU, AT OOBACHEHHS M TPOTHO3UPOBAHUS SIBICHUH, HMEIOLIHX
€CTeCTBEHHO-HAYYHYIO TPHPOIY; TPAMOTHOTO pEIIeHUS MpoOJieM, CBS3aHHBIX C
XUMHEH, TPOTHO3MPOBAHUS, aHAINW3a W OLEHKH C MO3MIMH 3KOJOTHMYECKOU
0€30IaCHOCTH TOCIIEACTBUN OBITOBOM M TIPOM3BOJCTBEHHOW NEATEILHOCTH YEIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJICTBOM, HCIOJIB30BAHUEM U MepepaboTKOM
BEIIIECTB;

e yriyOJeHHe TpPEACTaBICHUH O HAYYHBIX METOJaX IO3HAHUs, HEOOXOTUMBIX IS
nproOpeTeHns] YMEHUI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XMMUYECKHX
SBIICHUI, WMEIONUX MECTO B TPUPOJAE, B TIPAKTHYECKOH NEATETBHOCTH W
MOBCEHEBHOM KU3HHU.

B 1utane peanu3amym  TepBOOYEPENHBIX BOCHHUTATENBHBIX W Pa3BHBAIONINX (QYHKIUH
IEJIOCTHOM CHUCTEMBI CPEIHEro OOIIero oO0pa3oBaHMs MPHU M3YUYEHHH MpeaMeTa «XUMHs» Ha
yrIyOoJIEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh TPHOOPETAIOT TAKUE LIETH U 3a]]a4H, KaK:

e BOCNUTaHHE YOEXKAEHHOCTH B TIO3HABAEMOCTH SBJICHUH NPUPOJIBI, YBAXKCHHUS K
npoleccy TBOpYECTBA B 00JACTH TEOPETUYECKUX M TMPHUKIATHBIX MCCIEIOBAHUN B



XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

® pa3BUTHE MOTHBAIMHM K OOYYCHHIO M IO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00IEUeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE TMO3HABATCIILHBIX  HWHTEPECOB, HHTEUIEKTYAIbHBIX W  TBOPYECKHX
crocoOHOCTel 00yJaromuxcsi, GOpMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMOOOpa30BaHUI0O U HENPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
po(heCcCHOHANTLHOM W OOIIECTBEHHOW JESTEIBHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (QopmupoBaHMe YMEHHUH W HABBIKOB Pa3yMHOTO MPHPOIOINOIL30BAHUS, Pa3BUTHE
OKOJIOTMYECKON  KYJIbTyphl,  NPUOOPETCHHE  ONbITa  OOIIECTBEHHO-TIOJIEC3HOU
9KOJIOTHYECKOH JeSITeIbHOCTH.

OO01ee YUCIIO YacoB, MPEIyCMOTPEHHBIX I HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpenHero obmiero odpazoBanusi, cocrabisier 204 ygacos: B 10 kmacce — 102 gaca (3 daca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer M 3HAYeHME OPraHUYECKOM XHMMMH, TMPEICTaBIEHHE O MHOrooOpa3uu
OPraHUYEeCKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoaa. XMMUYecKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunbsl ruGpuau3anuy aTOMHBIX opOuTaned yriaepona. MexaHu3Mbl 00pa30BaHUsl KOBaJIEHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJIeH, G- U
n-cBa3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKyJax
oprannyeckux BemecTs. [lonsTHe 0 cBOOOAHOM pagukale, Hykieoduie u neKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa U coBpeMeHHbIE
IPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAU€HUE TEOPUU CTPOEHUSI OPraHMUECKUX COEIMHEHUH.
Mornekynsipable U CTpyKTypHbIe (opmyibl. CTpyKTypHBIE (DOPMYJBl Pa3IMYHBIX BHIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl un3omepum: CTpyKTypHad,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3((EeKTbl B MOJNEKylnax OpraHWYeCKHX COCTUHEHUIN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o Ki1accu(pUKAUE OpraHMUecKuX BemecTB. [loHsTHe 0 QYyHKINOHATHLHON
rpynne. I'omonorus. I'omonorunueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequnenuii (IUPAC) u TpuBnaibHble Ha3BaHHUS OTJCIBHBIX MPEICTABUTEICH.

OcobenHoctn W KjnaccuuKanus — OpraHM4eckux  peakuumi.  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: O3HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaT€pUallaMU Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHX BEIIeCTB IpU HarpeBaHuu (MJIaBieHHe, OOyrIMBaHWE U TOpPEHHe),
KOHCTPYMPOBAHUE MOJIEJIEN MOJIEKYJI OpraHU4YECKHX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psij ainkaHoB, oOuiast (popmysa, HOMEHKJIATypa U U30MEpPHSL.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKaHOB, SP -THOpuAM3alMs aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUEeCKue CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEAaKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
IUKIU3aluy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3MeE peakUuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupoe. CriocoObl MoydyeHus: ¥ IpUMEHEHHE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocOoOBI MOMYYEeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Anxkensl. 'omonorndeckuil psj aikeHoB, oOmias Gopmysia, HOMEHKIATypa. DIEKTPOHHOE
U TNPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKEHOB, sz-l“I/I6pI/IIII/IBaI_II/I}I aTOMHBIX opOuTanei
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpruyeckast (Iuc-TpaHc-) nzoMmepus. Ousznueckue
CBOMICTBA aJKEHOB. XHMMHYECKHE CBOMCTBA: pPEAKLUU IPUCOEAVHEHMS, 3aMEIICHHUA B 0O-
MIOJIOKEHUE TpU JBOWHON CBs3M, NOJMMeEpH3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIIOCOOB! NOTYUYEHHUS M IPUMEHEHHE aIKEHOB.

Anxanuensl.  Knaccupukanuss ~— ankagueHoB — (CONpPSDKEHHBIE,  M3OJUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
CONPSDKEHHBIX TWEHOB, 1,2- m 1,4-nmpucoenunenue. [lomumepu3zanus CONpsSKEHHBIX TUECHOB.
CriocoObI nostyueHus 1 IPUMEHEHUE alTKaHeHOB.



Anxunbl. 'oMonornyeckuii psia alkuHOB, 00Imas (GopMyia, HOMEHKJIATypa U U30MEPHSL.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aNKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
MPUCOSANHEHUS, JUMEpPU3allMu U TPUMEpHU3alluu, okuciaeHus. KucioTHble cBONWCTBA aIKMHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHbBIE peakuuu Ha TPOHHYIO CBA3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMarudecKkue yrieBoaopoasl (apeHsr). 'omomornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH301a.
®uznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJIOIOB: pEeaKLuu
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MPUCOeIUHEHUS,
OKHCIICHHE TOMOJIoroB OeH3omna. Ilpeacrasienne 00 OpHEHTHPYIOMIEM JEHCTBHM 3aMECTHTENEH
B OCH30JIbHOM KOJIbIIE Ha MpUMEpe aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctuposna. CrnocoObl  TOMy4YeHUS W NPUMEHEHHE  apOMaTHYeCKHX
YIJIEBOIOPOIOB.

[Tpuponnsrii ra3. Ilonyrasie HedTsable ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mepepadorku. CriocoObl mepepaOboTKu HePTH: TEepPEeroHKa, KPEKWHT
(TepMHUYECKH, KaTaTUTUYECKHi), pudopMuHr, nuponu3. [Ipoaykrsl nepepabotku HedTH, HX
PUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIPOM3BOHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIy, LHUAHOTPYIIy, amuHorpymmy. JleiicTtBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa wiEnoud. BzaumonelictBue
JUTaJIOTEHAIKAHOB C MarHueéM M LUHKOM. [IoHSATHE O METalIoOpraHHMYeCKUX COCAMHEHHSIX.
Hcnonp30BaHne TajlOr€HIIPOU3BOJHBIX YIJIEBOJAOPOJIOB B OBITY, TE€XHHKE M TpPU CHUHTE3E
OpPraHWYECKHUX BEILECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX IMpEBpallleHud: H3y4YeHHe
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLui
YIJIEBOJIOPOAOB Pa3IMYHbIX KJaccoB (oOeclBeunBaHWE OPOMHOM MM MOJHOW BOJIbI, pacTBOpa
nepMaHraHata Kajuus, B3aMMOJCICTBUE aleTUIeHAa C aMMHUAYHBIM pPacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHApYXEHHE YIiepo/ia U BOJAOPOJa B OpPraHUYECKHX BEIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKoMJIeHHe ¢ Kosulekuusmu «HedpTb» u
«Yromp», ¢ oOpa3uamMu IUIaCTMAacC, Kay4yKOB W DPE3UHBI, MOJIEIMPOBAHUE MOJEKYII
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

IIpenenbHble OnHOATOMHBIE CcHUpTHL. CTpoeHHE MOJEKy]l (Ha IpUMEpe MeTaHoja u
staHoisa). ['oMonorudeckuii psas, odmias Gpopmyia, n3oMepusi, HOMEHKJIATypa M KJIACCH (PUKAIIHSL.
@u3nyeckue CBOICTBA NPEIENIBHBIX OJHOATOMHBIX CHMPTOB. BomopoaHble CBA3M MEXIy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOICTBAa: peaklUWUd 3aMelIeHHs, Jerujparaiu,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUYECKUMHU U HEOPraHUUECKUMU KHciaoTaMu. KauecTBeHHas
peaxkiusi Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJa Ha OpPraHM3M 4YellIOBeKa.
CriocoObI ostyueHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie adupsl, HOMEHKIaTypa U n3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUIECKUX
CBOMCTB.

MHoroaromMHble CHHUPTHl — JTUJICHTIUKONb M TiuuepuH. dusnueckue M XUMHUYECKHE
CBOMCTBA: peakUUU 3aMEIICHUs, B3aUMOJAECUCTBUE C OPraHUYECKMMHM U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe cnupThl. [IpeacraBieHue o MexaHu3sMe
peakiuii HykJeopuIbHOTO 3amerenus. JleiicTBre Ha opranu3M denoBeka. CrocoObl moydeHust
U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHre MOJIEKYIbl, B3aUMHOE BIMSHUE TUIPOKCOTPYIIIBI M OEH30IBHOTO Spa.
®dusnueckue cpoiicTBa (peHosma. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbIE



peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMy4EeHUS M TpUMEHEHHe (eHoa.
®denonopManbaeruaHas CMOIA.

KapOoHuIbHBIE COCNMHEHHSI — QIBJCTUABI M KETOHBL. IJIEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOM Trpymnmnbl. ['oMonoruueckue psijipl alblerUa0B M KETOHOB, olmas ¢opmyna,
M30MEPUS M HOMEHKJIarypa. PU3MUYEecKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBA aIbJETHJOB M KETOHOB: peakuuu mnpucoeauHeHns. OKHCIEHUE allbIEeruioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONydeHHs] W NMPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepuss u HoMeHkinarypa. Dusnueckue CBOMCTBA OJHOOCHOBHBIX
npeJenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHACJIOT. XUMHUYECKUE CBONCTBA: KHUCIOTHBIE CBOWMCTBA, peakuus 3TepU(UKALUU, peakluu ¢
Y4acTHEM YTJIEBOJOPOAHOTO paankaina. OCOOEHHOCTH CBOWCTB MypaBbUHOM KuCHOTHL. [loHsTHE
0 TMPOU3BOJIHBIX KaPOOHOBBIX KUCIIOT — CIOXKHBIX 3pupax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHCIIOT, AUKapOOHOBBIX
KUCJIOT, THUAPOKCUKApOOHOBBIX KuCIOT. [IpencraBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUMHOBAS, JUHO/E8As, JUHONEH08ds KHCIOTHL.. CrocoObl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['oMoornueckuii psa, odmas Gopmysa, ©30MepHuss U HOMEHKIIATYpa.
Pusnyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LIEIOYHON Cpele.

XKupsr. Ctpoenne, pusnyeckrne U XMMHUYECKHE CBOWCTBA XUPOB: THIPOIHU3 B KUCIOH U
1men04Hoi cpee. OCOOEHHOCTH CBOWCTB )KUPOB, COAEPIKAIMX OCTATKH HEMPEACIIbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBbU1a Kak COMM BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OOmass xapakTepucTuka yriaeBoaoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
nojucaxapuabl). MoHocaxapuIbl: TIOKO3a, (pPyKTO3a, Tanakro3a, pudo3a, Ie30KCUprudo3a.
®usnueckue CBOWCTBA M HaxoxaeHwe B mnpupone. dorocuHTe3. XUMHYECKHME CBOWMCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX W  alNbACTUIAHOW TIpYyNN, CIUPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HENEATEIbHOCTU
opranusma. Jlucaxapuiel: caxapo3a, MajabTOo3a UM JIaKTo3a. BoccraHaBmuBaromue u
HEBOCCTaHaBIUBalOLMe aucaxapuipl. ['maponus nucaxapuaoB. Haxoxzaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitono3a. CTpoeHre MakpOMOJIEKYI
Kpaxmaja, TJIMKOI€Ha WU LeUIo03bl. (Pu3nyeckue CBOMCTBA KpaxMana M ILEJUTIOJIO03BI.
XVMMHYECKHE CBOMCTBA Kpaxmala: THIPOJIM3, KauyeCTBEHHAsl PEaKUus ¢ MOJOM. XHMHUYECKHE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTydeHHE 3(PUpOB LeT003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN MIENK).

DKCrepuMEHTAJIbHbIE METOJbl M3YyYEHHUS BELIECTB W UX IMpPEBpallleHUui: pacTBOPUMOCTH
pa3IMyYHBIX CIHMPTOB B BOJAE, B3aWMOJAEHCTBHUE JTAHOIA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
cupTa B ajbJETU] Ha pacKaJI€HHONM MeTHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHPTa
JUXPOMATOM KaJiusl (BO3MOXHO HMCIIOJIb30BAaHUE BHIEOMATEPUANIOB), KAUECTBEHHBIE PEaKIMH Ha
anbJeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxkcunom meau(ll)), peakus rounepruHa
¢ ruapokcunom meau(ll), XxumMudeckne CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMO/IeiicTBHE
pacTBopa T0K03bl ¢ THapokcuaoMm meau(ll), B3aumonmeicTBiue Kpaxmana C HOJIOM, PEIICHHE
HKCIEPUMEHTANBHBIX 3aj1au 1o TeMaM «CrupThl U GpeHoubl», «KapOoHoBbIe KHCIOTHL. CloXKHBIE
3(huphI».

A3oTcoaepxaniye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHuM4eckue TNpoM3BOAHBIE aMMuaka. Kiaccudukauus amMHHOB:
annpaTHUeCKue U apoMaTUYeCKHe; epBUYHBIC, BTOPUYHbIC U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas ¢opMyna, u3oMepus, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XHMMHUYECKOE CBOWMCTBA
ann(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBUE MEPBUUHBIX
aMHUHOB C a30TUCTON KUCI0TON. COMM aIKUIaMMOHUS.



AHWIMH — IPEICTaBUTENIb AMUHOB apoMaTuyeckoro psaa. CtpoeHue aHwinHa. BzaumHoe
BJIIMSIHME TPYII aTOMOB B MoJjeKyje aHwiInHAa. OCOOEHHOCTH XMMHMYECKMX CBOWCTB aHMJIMHA.
KavectBennsle peakuuyn Ha aHwinH. CrocoObl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amMiHOB. [losyueHne aHWIMHA U3 HUTPOOEH30J1a.

Amunokucinotel. Homenknatypa wu  u3zomepusi. OtaenbHble NPEICTABUTENH  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckue CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCIUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue NENTUAHOM cBs3u. buonornyeckoe 3HaueHue aMMHOKUCIOT. CHHTE3 M THAPOJIU3
HENTUI0B.

benkn xak mnpuponnsle nonumepsl. [lepBuuHas, BTOpHYHAas M TpETH4YHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THIPOJIN3, ACHATypalus, KaueCTBEHHBIC PEaKIUH Ha
OenKH.

OKCHepUMEHTAJIbHBIE METOAbl W3Y4YEHHs BEIECTB U UX IpEBpallleHUui: PAacTBOpPEHUE
0enIKOB B BOJIE, IeHATypaLusl OEIKOB IPU HarpeBaHMU, I[BETHbIE peakMM Ha OEJKU, pelieHue
HKCIEPUMEHTAIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALIUE OPraHUYECKUE COCAUHEHMS» U
«Pacno3HaBaHue OPraHMYECKUX COCTUHEHUI.

BbicokomoiieKy IsipHbIE COeTUHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — IOJMMEPHU3ALU U TOJINKOHICHCALINS.

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTUIIEH, MIOJIMIIPOIIUJIEH,
NIOJIMBUHUIIXJIOPU ], IIOJINCTUPOII, MOJIMMETUIIMETAaKpUIIaT, HOJIMKapOOHATHI,
noJmdTUIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThKa.

OnacroMepbl: HaTypalbHbIl KaydyK, CHHTETHMUYeCKHe Kaydykud (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus (TediaoH, KeBiap, AIEKTPONPOBOJIINE
MOJIUMEPBI, OMopasyiaraeMble MOJTUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAILEHUIN: 03HAKOMIIEHHE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacc, KaydyKoB, pELIEeHUE
AKCIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «Pacno3HaBaHuE MIACTMACC U BOJIOKOH.

Pacuérnrie 3amaun.

Haxoxxnenue MosiekyIsipHO (hopMysibl OpraHUYECKOr0 COETUHEHUS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISPHONW (OpPMYJIbl OPraHUYECKOTO
coeuHeHus: 1Mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJHYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKIIMU U/UITH UCXOAHBIX BEIIECTB, YCTAHOBJIEHHUE CTPYKTYPHOH (HOpMYIIbI
OpPraHMYeCKOTO BEIECTBA HAa OCHOBE €ro XMMHUECKHMX CBOICTB MM CIIOCOOOB MOIYYEHHS,
oTpezieNieHue JI0JIM BBIXOa MPOIyKTa peaklUy OT TEOPETUUYECKH BO3MOMXHOTO.

MexnpeamMeTHbIE CBSI3U.

Peanu3anus MeXNpeaMEeTHBIX CBA3EH NPU M3Y4YEHMM OpraHmyeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX IPEJIMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0ue ecTeCTBEHHO-HAay4YHbIE TMOHATHUS: SIBJICHHWE, HAY4HBIH (akT, rumoresa, TEOpHS,
3aKOH, aHAJIN3, CUHTE3, Kiaccuukanus, HaOJIIOJeHHE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®dusuKa: marepusi, aroM, 3JIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJIa, IHEPreTUUYECKHIl
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHHE BEIIECTBA, (U3NUYECKUE BEITMUYUHBI,
€VHMIIBI U3MEPEHHUs, CKOPOCTh, JHEPTHUs, Macca.



buonorus: xierka, opraHu3M, 3Kocuctema, omochepa, MeTaboOIM3M, HACIEIACTBEHHOCTD,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII TUTaHUA, OpoXeHUEe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YIIIEBOIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpadus: mone3Hbie HCKOMAaeMBbIE, TOTUIHBO.

TexXHONOTHs: TUIIEBBIE MPOYKTHI, OCHOBBI PAIlIOHATHHOTO MTUTAHUS, MOIOIIIUE CPEICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil aneMeHT. M3oronsl. CTpoeHHE 3JEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTHUYeCKHEe YPOBHU U TNOAYPOBHH. ATOMHBIE
opoOutanu. Kinaccudukaius XMMHYECKUX SJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnipenesnenue
9JIEKTPOHOB IO AaTOMHBIM OpOUTANSAM. OJEKTPOHHBbIE KOH(UIypalM AaTOMOB 3JIEMEHTOB
NEPBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, JIIEKTPOHHBIC
KOH(Urypanuyu HOHOB. DIEKTPOOTPULIATEIBHOCTb.

Ilepuognueckuit 3axkoH u Ilepuoguueckas cucrema XHMHUYECKUX dneMmeHToB JI.H.
MengeneeBa. CBs3p nepuoAMYECKOro 3akoHa U llepuonnueckoil cuCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOH TEOpUEH CTPOECHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CIOXKHBIX BEIIECTB IO IpyNiaM U
nepuoaaM. 3HaueHue nepuoandeckoro zakona /.M. Menneneesa.

Xumu4deckasi CBsA3b. BUABI XMMHYECKOM CBSI3M: KOBAJICHTHAs, MOHHAS, METAJUIMYECKas.
Mexanu3mbl 00pa30BaHMsl KOBAJIEHTHOW CBS3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHEeprus
U uHa cBs3H. [lonsgpHOCTh, HAaNIpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOU cBsA3M. KpaTHble
cBsA3u. BogoponHas cBsA3b. MeXMOIEKyIIpHbIE B3aUMOACHCTBHSL.

BanenTHOCTh M BaJIGHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJ C HUX T€OMETPUYECKHM CTpPOCHHMEM (Ha MpHMEpe COEIMHEHHMH 3JIEMEHTOB BTOPOIO
nepuo/a).

[IpencraBneHne O KOMIUIEKCHBIX coeauHeHMsAX. (CocTaB KOMIUIEKCHOTO — HMOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUWE KOMIUIEKCHBIX coeauHeHuid. Ilonatue o
KOOpAMHAIIMOHHOW XMMUH.

BemectBa MOJEKYJISIpHOTO W HEMOJEKYJISPHOTO CTpOeHUS. THIbl KpUCTAIITMYECKHX
PEIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cucreMax. Mctunnble pacTBopsl. [IpeacraBienue o KOTONAHBIX
pactBopax. CrocoObl BbIpaKE€HHsI KOHLIEHTpPAIlMM PAcTBOPOB: MaccoBasl 10l BEIIeCTBA B
pacTBope, MoJIsipHas ~ KOHLIEHTpauus. HacbllleHHble W HEHACBHIIIEHHbIE  PacTBOPHI,
pacTBopuMOCTb. Kpucramoruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEIIeCTB. |pHUBHAJIbHbIE Ha3BaHUS
OTJIENIbHBIX NIPEACTABUTEIEN HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XuMHUeCKUX peakliii B HEOPraHU4eCKOW U OpraHMYecKoil XUMHUHU. 3aKOH
COXPaHEHMsI MacChl BELIECTB; 3aKOH COXPAHEHMsI M NPEBPAILIECHUS] SHEPIMM NPU XUMHYECKHX
peakusix. TernoBble 3Q(PeKThl XUMUUECKUX peakuuid. TepMoXuMuyeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOH peaklinu, e€ 3aBUCUMOCTh OT PaziIMUHBIX (hakTOpoB. ['oMOreHHbIE
U TeTeporeHHble peakunu. Karanus u kaTanuzaTopsl.

ObparuMble W  HeoOpaTUMble peakIuu. XUMHUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOr0 paBHOBeCHsA. DakTOphl, BIUAIONIME HA IOJOKEHHE XMMHYECKOTO PaBHOBECHS:
TEMIIEpaTypa, JaBICHUE U KOHLIEHTpAllMM BEILECTB, y4acTBYIOIIMX B peakuuu. [Ipunmun Jle
[atense.



OnekrponuTtnueckas auccouuanus. CuipHble W cladble  2eKTponuThl. CTeneHb
muccouuanuu. Cpena BOJHBIX PAacTBOPOB: KUCIIOTHAs, HEUTpaibHas, LenovHas. BomopoaHsiit
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiyu nonnoro ooMena.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOKucieHus. OKUCAUTENb WU
BOCCTaHOBUTENb. lIpormeccsl OKHMCIEHUS M BOCCTAHOBJIEHMs. BakHeiine OKUCIUTENH U
BOCCTaHOBUTENIHU. MeTOJT 2JIEeKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACILIABOB BEIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: Ppa3lIoKEHHE
NEepoOKCHUa BOJOpOJa B MPUCYTCTBUU KaTallM3aToOpa, MOJENIU KPHUCTAJUIMYECKUX PEIIETOK,
NOPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C IOMOUIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMHMUYECKOH pEeaKIuu U
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenne HemerawioB B Ilepmoanueckoil cucremMe XuMuyeckux a3yieMmeHtos JI.M.
MenpeneeBa U OCOOCHHOCTH CTPOCHHSI HMX aToMoB. (DU3NYECKHME CBOICTBA HEMETaJUIOB.
AJTOTpONUsT HEMETALUIOB (Ha MMPUMEpe KUCIOPoia, cepsl, hocdopa u yriaeposa).

Bopopon. Ilonyuyenue, gusnyeckue U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJUIAMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. [ mapuabl. TOMIIMBHBIEC 3JIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, GU3NYECKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOPOBIl. BakHelme KHUCIOPOACOAEPKAUE COCIAMHEHUS TajJOT€HOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOTYYeHHs TajioreHoB. [I[puMeHeHne rajioreHoB u
UX COCAUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILIUICHHBIE CIIOCOOBI MOMXYYEHUS KHCIOPOJA.
®uznyeckue U XUMHUYECKHE CBOWCTBA W IPUMEHEHHE Kuciopojga U o30Ha. Oxcuisl u
MEPOKCHU/IBI.

Cepa. HaxoxneHue B TpHpOJE, CHOCOOBI TMONy4YeHUs, (PU3NYECKHE W XUMHYECKHUE
coiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okcun cepoi(VI). CepHucras u cepHas
KHCJIOTHI M UX conr. OCOOCHHOCTH CBOMCTB CEpHOM KHUCIOTHL I[lpuMenenune cepel u €€
COCIMHEHU.

A3zor. Haxoxpaenwe B TpHUPOJE, CHOCOOBI MOJTy4YeHHUs, (PU3NUYECKHMEe W XUMHYECKUE
cBoMcTBa. AMMHMaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIH.
OcoOeHHOCTH CBOWCTB a30THOM KUCHOTHL. [IprMeHeHue a30Ta M €ro CoeaMHEHHil. A30THBIC
yIoOpeHusl.

®ochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3UYECKHEe U XUMHUYECKHUE
cBoiictBa. @Dochuasl u Qocoun. Oxcuasl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYraepon, HaxoXAeHHWE B MpHpoJe. AJUIOTpOIHbIe MoAudukaiuu. dusnueckue u
XMMHYECKHE CBOWMCTBA TPOCTHIX BEHIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcupa yriaepona(lV), yrompHas kucinota u €€ coiau. AKTUBHPOBAHHBIA YToib, aJcoOpOIHs.
OymiepeHsl, rpadeH, yriaepoiHble HaHOTPYOkH. IlpuMeHeHuWe MpPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, M €T0 COeAMHEHUI.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdydeHHs, (U3HuecKue U XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKATHL. [IpuMeHeHue KpeMHHUS U €Tro
coequHeHnil. CTEKJ0, €ro MoJy4YeHHue, BUIbI CTEKJIA.

[Tonoxenue meramio B [leproanueckoi cucTeMe XUMHYECKUX 31eMeHTOB. OcOOeHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. O0mue pu3nyeckue cBOMCTBAa METAJLIOB.
[TpumeHeHne MeTaIIOB B OBITY U TexHHKE. CIUTaBbl METAJLIOB.

DNEeKTPOXUMUYCCKUN Pl  HanmpsDKeHUH MeTauioB.  OOmme CcrmocoObl  MOJYYCHHS
METaJUIOB: TUAPOMETAJUTYPIHs, MUPOMETAJUTYPTHus, dNeKTpomeTautyprus. [lonstue o koppo3uu
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.



OO6mas xapakrepuctika MeTauioB |A-rpynmsl Ilepuoandeckoil CHCTEMBbl XMMHUYECKHX
aneMmeHToB. HaTpuii u xanuii: nonydenue, puanveckue U XMMHYECKHE CBOWCTBA, MIPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIMHEHUI.

O6mas xapaktepuctuka MetaiioB |IA-rpynnsr [leproguueckoit cucTeMbl XUMHYECKHX
AIIEMEHTOB. Maruuii W KajJblMid: TMOJNydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOWCTBa,
IIPUMEHEHHE IPOCTHIX BEIECTB U UX coelnHeHul. JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJNIOMMHHUI: TIOJy4YeHUe, (PU3MUYECKUE M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BElIeCTBA M €ro coeAMHEHUH. AMGOTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUIPOKCOKOMILIIEKCHI aJIFOMUHUS.

OO6mass xapakTepucTuka MeTauioB noOounbix mnoarpymnm (b-rpymm) Ilepuomuueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

®u3nyeckue 1 XMMHUYECKHE CBOMCTBA XpoMma U ero coeaAnHeHud. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u quXpomarbl, UX OKUCIUTEIbHbIE CBOWCTBA.
[lony4yeHnue u npuMeHEHUE Xpoma.

®u3nyeckue M XHMMHYECKHE CBOMCTBA MapraHila M €ro COeJWHEHHH. Baxuenmmue
coenuaeHust Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranar kanus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.

®du3nueckue 1 XMMUYECKHE CBOMCTBA KeJle3a U ero coeAuHeHui. OKCUabl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe KeJe3a U ero CIIJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHui. [lonyuenne u npumeHenue
MeIU U €€ COCIMHEHHM.

[{unk: nonyyeHue, GU3NIECKUE U XUMUYECKUE CBOICTBA. AM(OTEepHbIe CBOWCTBA OKCHUA
U TUJIPOKCH/IA LIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[prMeHeHrne NuHKa U ero COeIMHEHUH.

OKCIIEpPUMEHTAIbHbIE METOJbl H3yYEHUs BEUIECTB M MX MPEBPALLCHHUI: H3ydeHUE
00pa3IoB HEMETauIoB, TOpeHue cephl, (ocdopa, xenesa, MarHus B KHUCIOPOJIE, H3yUEHHUE
KOJUIeKIMU «MeTaiibl W CIUIaBbl», B3aMMOJECHCTBHUE IIEJIOYHBIX M IIEIOYHO3EMENbHBIX
METAJIJIOB C BOJAOM (BO3MOXHO HCIOJIb30BaHHE BUAECOMATEpUAIOB), B3aMOJAECUCTBUE IIUHKA U
JKere3a ¢ pacTBOpaMu KHUCIJIOT U HIEJ0oueld, KaUeCTBEHHbIE PEAKIIMH Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJAA U KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCHUIOB AIIOMUHMS U IIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHUue SKCIEPUMEHTANBHBIX 3a7a4 Mo TeMaM «['anoreHsi»,
«Cepa u e€ coeAMHEHUs», «A30T 1 Pochop 1 uX coeUHEHUD», «MeTallIbl TJIaBHBIX MOATPYII,
«MeTtannbl MOOOYHBIX MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE O HAaydHBIX
METOJaX I[IO3HAHUS M METOJOJIOTMM HAayyHOro wuccienoBaHus. HaydHble npuHIUIBI
OpraHu3alui XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIEHHBIE CIOCOOB! MOMyYEHHs BaKHEHIITNX
BElIEeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM KUCIIOTHI, MeTaHoja). [IpoMblnieHHbIe
CHOCOOBI MOJTYYEHHUSI METAIJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’Karollel cpenbl U
€ro mocyiencTBus. Poib XuMuu B 00€CTICUeHUH YHEPTETUIECKOM 0€30MMacHOCTH.

XuMus M 370poBbe 4YesloBeka. JlekapcTBeHHble cpencTBa. [IpaBuia wHcosb30BaHUA
JIEKapCTBEHHBIX MpenapaToB. Poib XUMUM B pa3BUTUH MEIULIMHBI.

XVMHUs TUIIA: OCHOBHBIE KOMITOHEHTHI, UIIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MMUIIEBOH O€30IMacHOCTH.

Kocmernueckue u mapdromepHsle cpenctBa. beitoBas xumus. [IpaBuna Ge3omacHOro
MCIIOJIb30BaHUs IPENapaToB ObITOBONW XMMHH B TOBCEHEBHOMN KU3HHU.

XuMHS B CTPOUTEBCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepUabl (LIEeMEHT, OETOH).

XuMHS B CENBCKOM X03siiicTBE. OpraHrYecKrue 1 MUHEPATbHBIC YA0OPCHHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, KepamMuka. MaTepuainbl
JU1s1 DJIEKTpoHUKHM. HaHnoTexHOMornu.

Pacuérnbie 3aaun.



Pacuérel: Macchl BemecTBa WM 00BEMa Ta30B M0 M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Ui 00bEMY OIHOTO M3 YYaCTBYIOIMX B peaklUy BEIIECTB, Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKLUU, €CIU OJHO U3 BEIIECTB MMEET MPUMECH, Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEaKLMH, €CIM OJHO U3 BEIIECTB JIaHO B BUJE pacTBOpa C
OnpeAeNEéHHON MacCOBOM JIOJI€d PACTBOPEHHOIO BELIECTBA, MACCOBOWM JIOJM W MOJSPHOMU
KOHLEHTPAllUU BEILECTBA B PAacTBOPE, IOJIM BBIXOAA IPOAYKTa PEAKLIUH OT TEOPETUYECKHU
BO3MO>KHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XUMHU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX HOHATHH,
TaK U NOHSTUN, IPUHATHIX B OTJENbHBIX [IPEIMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1e ecTeCTBEHHO-HAy4YHblE IOHATHUSA: SIBJICHUE, HAydHbIH (akT, rumoresa, Teopus,
3aKOH, AaHajW3, CHHTE3, KilacCu(pUKanus, TIEepHOANYHOCTh, HAOIIOJCHHE, W3MEPECHHUE,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

®uznka: marepusi, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOINBbl, PAaAMOAKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKU YpOBEHb, BEILIECTBO, TEJNO, O0BEM,
arperaTHOe COCTOSIHME BEIECTBA, WJCAJIbHBI ra3, (QU3WYECKUE BEJIUYMHBI, EIUHUIIbI
U3MEPEHMS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kierka, oOpraHm3M, OJKOCHCTeMa, Owocdepa, MeTabOIM3M, MaKpo- U
MHUKPORJIEMEHTBI, OEJIKH, >KUPbI, YIJIEBOAbI, HYKJIEUHOBBIE KHCIOTBI, ()EPMEHTHI, FOPMOHBHI,
KpYroBOpOT BEUIECTB U IMOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus:: XuMHU4€ecKasi MPOMBIIIIEHHOCTh, METAJULYprusi, CTPOUTEIbHbIE MaTepUabl,
CEJIbCKOXO35MCTBEHHOE IPOMU3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
MPOMBIIIIIEHHOCTH, IIPOU3BOJICTBO KOCMETHYECKHUX MpenapaTos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB, dJIEKTPOHHAS IPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
YIJIYBJIEHHOM YPOBHE CPE/JHEI'O OBIIIEI'O ObPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTBeTcTBHM € CHUCTEMHO-ACSITEILHOCTHBIM TOIXOAOM B CTPYKTYpE JIHYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeaMeTra «XHUMHS» Ha YPOBHE CpeaHero ooimero oobpazoBaHus
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIOIIMMHUCS POCCHICKON TPa)KIaHCKON
UJCHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOOIPEEICHHUIO;
HAIMYUE MOTHUBAallMM K  OOYYCHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATbCS MPUHATHIMH B OOIIECTBE MpaBHJIaMU U HOPMAaMM TIOBEJEHUS; HaJIU4ue
MPABOCO3HAHUS, SKOJOTHYECKON KYJIbTYPhI; CIIOCOOHOCTH CTaBUTH IEITU U CTPOUTH KU3HECHHBIC
TUTaHBI.

JIM9HOCTHBIE PE3yNIbTAThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaXaroT cHOopMHUpPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM NeATeNbHOCTH 00yUYaIoUXCcs B MPOIecce peann3aun
00pa3zoBaTenbHON AESTEIBHOCTH.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMH» OTPaKalT cPOPMUPOBAHHOCTD
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeSTeNbHOCTH 00yUYaIoUXCcs B MPOIecce peann3aun
00pa30BaTeNLHON IEATEITFHOCTH, B TOM YHCIIC B YACTH:

1) rpa:xnaHcKoOro BOCIMTAHUSA:

OCO3HAHHUS O0YYAIONIMMHUCS CBOMX KOHCTUTYIIHOHHBIX MPaB U 00S3aHHOCTEH, YBAXKCHUS K
3aKOHY U MPaBOMOPSIIKY;

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBWJIAX MEXKIHMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JCSITEILHOCTH TIPU CO3JIaHUU YICOHBIX IPOCKTOB,
pelieHnr y4eOHbIX U TTO3HABATENbHBIX 33/1a4, BHITOJTHEHIUH XUMUYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTH TTOHMMATH M TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTHX
MIPU aHAJIKM3€E Pa3IMYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHMS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOU
XUMUH;

YBa)XEHHSI K TPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUUYECKOTO MPHUIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHBIE HAYKH €CTh PE3yJIbTAaT JJIUTCIbHBIX HAOIIOACHHUIA,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

WHTEpeca M TI03HABATCIIbHBIX MOTHBOB B TIOJIYYCHHH | TOCICAYIOIMEM aHAaN3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBECHHS,

CIIOCOOHOCTH OIICHWBATh CHUTYAaIldH, CBS3aHHBIE C XWMHUYCCKUMHU SBICHUSMH, U
MPUHUMATh OCO3HAHHBIC pEIIEeHUs, OPUEHTHPYICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJACHHE W TOCTYNKH CBOMX TOBAapHUINEH C MO3HUIUN
HPABCTBCHHBIX M ITPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEICTBHIA MTOCTYITKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEW 3/J0poBOr0 M Oe30macHoro oOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOoIeHnsT MpaBmiI 0€30macHOTO OOpaIeHusi C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HU, B TPYIOBOU JIESATEIHHOCTH;

NMOHMMAHUSA LEHHOCTH NPaBWJI WHAMBUAYAJIbHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;



OCO3HAHMSI TOCIEACTBUI M HEMPUATHS BPEAHBIX MPUBBIUEK (YHOTpeOICHUs aJIKOTOJI,
HapKOTHUKOB, KYpEHHUS);

5) TpyaoBOro BoCIMTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESATEIbHOCTH,
OOLIECTBEHHO II0JIE3HOM, TBOPUECKOM U IPYTUX BUAAX AESITEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUM NPAKTUYECKUX 3a7ad COLMAIBHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOQEecCHil pa3NuyHOro poja, B TOM 4YHCIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUS K TPYLY, JIIOASAM TpyJa U pe3yJibTaraM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBUIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oynymeil mpodeccun U peaan3auu COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPeOHOCTEH 001IeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 1[€1€CO00pa3HOro OTHOLIEHUS K MPUPO/E KaK UCTOYHHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAaHHUA TJ100aJIbHOTO XapaKkTepa SKOJIOTMUECKUX MpoOJieM, BIMSHUS SKOHOMHUYECKHUX
MIPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLMATBHOU Cpebl;

OCO3HaHUS HEOOXOJUMOCTH UCIOIb30BaHUS TOCTHKEHUN XUMUM JUIsl PELLIEHUSI BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTUBHOI'O HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX BpE OKpYXarollel HmpUpoIHOM cpene,
YMEHHsI MPOTHO3UPOBATh HEOIArOoNpUSATHBIC HKOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JICUCTBUM U NIPEJOTBPALLATD UX;

HaJIU4Msl PA3BUTOTO HKOJIOTMYECKOTO MBIILUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIbHOMN MPaKTHKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
MPOTUBOCTOATH UAEOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKu U
00I11eCTBEHHOM MPaKTHKY;

NOHMMAaHUS CHEINU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOTI'O MBIIUICHHUS, CO3AaHNUHU LIEIOCTHOTO MPECTABICHUs 00 OKpYy’KaroIieM
MHUpE KaKk O €AMHCTBE IPHUPOJAbI U YEJIOBEKa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHM JJIs COBPEMEHHOM IUBMWIM3ALMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BAXKHOW POJNIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpBI, B pEIIEHUH ITI00ABbHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHUHM MEIMIIMHBL,
o0ecreyeHn! yCIOBHM yCIIEUTHOTO TPyAa U SKOJIOTHYeCcKH KOM(GOPTHOM KU3HU Ka)KJ0ro 4iieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOH TPAMOTHOCTH: TIOHUMaHMsI CYIIHOCTH METOJIOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOIBb30BAaTh MOJydaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUM OKPYXKAIOIIEro MHpa M MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI IeJ1aTh 000CHOBAaHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (JAKTOB M MMEIOIIUXCS TaHHBIX
C 1IeJIBIO MOYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPobIeM
B PEAIbHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpeca K NO3HAHUIO, UCCIIEI0BATENIbCKON AESITENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPhIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TOJYY€HHMIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSMU;



UHTEpeca K OCOOCHHOCTSIM TpyJa B pPa3IMYHbIX cdepax mpodeccunoHaTbHON
JeATEIILHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yiabTaThl OCBOSHHS MPOTPAMMBI 1O XMMHH Ha YPOBHE CPEIHEro
o01rero oOpa3oBaHus BKIIOYAIOT:

3HaUUMBIC 751 (DOPMHPOBAHHS MHUPOBO33PEHUS OOYYAIOIIMXCS MEXIUCIUITHHAPHBIE
(MeXIpeaMeTHbIC) OOIICHAYYHBIC TIOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTHUHBI MUPa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOIb3yeMbIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEpPrus, SBJICHHE, MPOIECC, CHCTEMa, HAYYHBIH (DaKT, MPHHIIUII, THIIOTEe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSI, HCCIIEIOBAaHUE, HAOTIOICHUE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHbBIE yucOHBIC JEACTBUS (To3HaBaTeIbHBIC, KOMMYHHUKATHBHBIE,
perynsTuBHbBIC), obecreunBaronye (GopmMupoBaHUE (PYHKIMOHAIBHOH TPAMOTHOCTH U
COLIMAIBHOM KOMIIETEHIIMH 00y4aroIInuXxcs;

CIIOCOOHOCTh ~ OOYyYaloIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKAUCIUIUTMHAPHEIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHBEpCAJbHbIC y4YeOHBbIC JEHCTBHSI B IIO3HABATEILHOW U
COLIMAJILHOM MTPAKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OTPAKAIOT OBIAJCHWE YHUBEPCAIBHBIMU yUeOHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

1) 6a3oBble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPE/ICNIATh IEIM JEATEIBHOCTH, 3ajaBas TMapaMeTpbl W KPUTEPHUH WX JOCTHIKEHHUS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IETSIMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMI)I JJOTUYCCKOT'O MBIIIJICHUA: BBIACIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBCTCTBYIOIINEC MOHATHUA IJIA 00BsICHEHNS OTACIIbHBIX (i)aKTOB u HBHGHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIaCCU(PUKALIUN BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHABJIMBATH MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SAABJICHUSMU,

CTPOUTH IJIOTUYECKUE paCCYKICHHUS (MHAYKTHBHBIC, JAEAyKTHUBHBIC, IO aHAJOTHUH),
BBIABJIATE 3aKOHOMCPHOCTHU U IMMPOTHBOPECUYHA B paCCMAaTpUBACMBbBIX ABJICHUAX, (1)OpMy.]'H/Ip0BaTI)
BBIBOJIbI U 3aKJTFOUEHUS;

IIPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWHN CHUMBOJIUYCCKHUEC (3H3KOBI)IG)
MO/JIEJIH, IPE0O0Pa30BBIBATH MOICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIMA — TPU PEIICHUH YIeOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3334, IPUMEHSATh Ha3BaHHBIE MOJICIbHBIC MPEICTABICHHUS
JJI BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIIECTB U XUMHUYCCKUX peaKum‘/'I.

2) 0a30BbIe HccCeI0BaTeIbCKHE 1eCTBUS:

BJIaACTb OCHOBAMH METOJ0OB HAYYHOTI'O IMO3HAHWA BCUICCTB U XUMHUYCCKUX peaKI_[I/II\/'I;

dbopMynupoBaTh LENM M 3aJa4dl  KCCIEAOBAaHUSA, WCIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(OPMYJIMPOBAHHBIE BOIIPOCHI B KaUeCTBE WHCTPYMEHTA MO3HAHUS W OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIAACTh HABBIKAMHU CaMOCTOATCIIBHOTO IIJIAHUPOBAHWUA W TIPOBCACHUA YUCHHUUCCKHX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOMIOAaTh 32 XOJOM IPOIIECCa, CaMOCTOSITENEHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYyIUpOBaTh OOOOIIEHUS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIHTaTOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAECTaHHOU
pabore;



npuoOpeTaTh OMNBIT YYCHUYECKOM HCCIIEAOBATENbCKOM M TPOEKTHOH JeATENbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATEIbHOMY IIOMCKY METOJOB pELICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METO/IOB MO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B pa3IMYHBIX HCTOYHMKAX HWHPOpPMALUU (HAYYHO-TIOMYJISIpHAsS
JaUTEepaTypa XHMMHYECKOIO COJEp)KaHus, CclpaBouHble ImocoOusi, pecypcbl HHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEIIPOTUBOPEUMBOCTH;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI TMPH IOHCKE U O0TOOope
uHpopMaLuu, HeoOXOAUMOM JUIs BBIOJIHEHHS YUeOHbIX 3ajjau ONpPeIeIEHHOrO TUIIA;

nproOpeTaTh ONBIT UCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCITIONIb30BaTh HAYYHBIA SI3BIK B KadyeCTBE CPEACTBA TNpPH paboTe € XUMHUYECKOH
uHpopMaLuell: NPUMEHATb MEXIpeIMeTHble ((pU3MUecCKue W MaTreMaTU4yecKue) 3HaKu U
CHMBOJIBI, (popMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTIAJHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpPCaJIbHbIE YUeOHbIC 1eliCTBUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOIl TEMBI B XOJI€ TMaJIoTa U/UT JUCKYCCHH,
BBICKA3bIBaTh UJieH, GOPMYITUPOBATH CBOM MPEATIOKEHUS OTHOCUTENHEHO BBITOIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C NPE3EHTALMEW PEe3yJbTAaTOB IMO3HABATENIBHOM JESATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TMPU  BBITOJIHEHUH XUMHYECKOIO
DKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl MO HCCIEJOBAHHIO CBOIMCTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOro mpoekTa, M (OPMYIHPOBATh BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
WCCJIETOBAHHM MyTEM COTTIACOBAHUS MO3UIIUI B X0OA€ 00CYXKIeHUS U OOMEHAa MHEHUSIMH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicCTBUSA:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJa4d, KOHTPOJIMPOBaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWH YYE€OHBIX M MCCIIEOBATENIbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO UX pelIeHUs C yYETOM MOJyYeHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb JI€ATEIHHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOIICHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI MO XMMHUU Ha YIiyOJI€HHOM YpPOBHE Ha
YPOBHE CpeIHEro oOILIero oO0pa3oBaHMs BKIIOYAIOT crienuduuecKkue A y4eOHOro mpeamera
«XUMUS» HayuyHbIE 3HAHUS, YMEHHsI M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
npeoOpa30BaHUIO 3HAHHM, BUABI IEATEILHOCTH 0 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHUM B PA3JIMYHBIX YUYEOHBIX CUTyalMsIX, a TaKXKe B PEAIbHbIX JKU3HEHHBIX CUTYaIMsIX,



CBSI3aHHBIX C XuUmueil. B nporpamMme 1o XUMHUHU MPECAMCTHBIC PC3YJIbTAThbl MPCACTABJICHBI I10
rogaM U3yUCHUA.

10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)karoT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MeCTe W 3HAYEHUHW OPraHWYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HAYK U €€ POJIM B 00€CIIEUEHNN YCTONYUBOIO Pa3BUTHsI YEJIOBEUECTBA B
pelieHrun MpoOJIeM 3KOJIOTUYECKOM, PHEPreTUYecKol M MUIIEeBOM 0€30MacHOCTH, B Pa3BUTUU
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEpHUajoB, HOBBIX HCTOYHHUKOB JSHEPrHH, B OOECIICYCHUU
PaLMOHATIBHOTO MPHPOJIONIONIB30BaHM, B (POPMUPOBAHIH MHUPOBO33PEHUS U OOLICH KyIbTYpHI
YelloBeKa, a TakKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJATaIoIINe
MOHATHA — XHUMHYECKHI BJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA o0o0JIouKa aroma, S-, p-, d-
aTOMHBbIE OpOUTANIM, OCHOBHOE M BO30YXKIAEHHOE COCTOSHHUS aTOMa, TMOpUIU3aIUs aTOMHBIX
opOuTanel, HMOH, MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIIECHUS,
XUMHUYECKasi CBs3b, MOIb, MOJISIpHAas Macca, MOJIAPHBIA O0O0BEM, YIJIEPOIHBIM CKEJeT,
(GyHKIMOHANBHAS TPYIIA, PaguKal, CTPYKTypHbIe (GopMyibl (pa3BEPHYTHIE, COKpallEéHHBIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHas M NPOCTPaHCTBEHHas (reoMeTphuYecKas, ONTHYecKas),
M30MEPbI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpraHUYECKHUEe COCIMHEHHs, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJISIPHBIE
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuogudeckuid 3akon . M. MenneneeBa, Teopus CTpOEHUs
oprannueckux BemecTB A. M. bByrnepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH
COXpaHEHMsSI U MPEBpALlCHMs] DSHEPTUUM NPU XUMHYECKHX pEaKIMsIX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXKAlUe B OCHOBE ITOHUMaHUS
NPUYMHHOCTY U CHCTEMHOCTH XUMHYECKHMX SBJICHMH; TMpEACTaBICHUS O MEXaHHU3Max
XUMHYECKMX PpEaKklIMi, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTIX MX
IPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB B MoJieKylaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opuentanTsl | u Il pona); dakronoruueckue cBeneHUs O CBOMCTBAX,
CoCTaBe, OJy4YeHUHU 1 0€30I1aCHOM MCIOJb30BaHUU BaXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
U TPaKTHYECKOW JEATeNbHOCTH YeJOBeKa, OOLIMX HAayYHBIX MPUHIMIAX XUMHUYECKOTIO
IIPOM3BOJICTBA (Ha IpUMEpE MPOU3BOICTBA METaHOJIa, epepaboTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHHUIA: BBISABIIATH XapaKTepHbIC MPU3HAKN OHATUN, YCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS IIPU OMMCAHUU COCTaBa, CTPOEHUS U
CBOMCTB OPraHN4YECKUX COECIMHEHU;

c(OpMHUPOBAHHOCTh YMEHU:

MCII0JIb30BaTh XMMHUECKY0 CUMBOJIMKY JUISl COCTABIEHUS MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYI OpraHN4YECKHX BELIECTB;

COCTaBIATh ypPaBHEHUS XHMMHUUYECKHX pEaKUMd M  pacKpeplBaTb HUX  CYIIHOCTB:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUIl MOCPEJCTBOM COCTaBJIEHUS DJIEKTPOHHOIO
OamaHca ASTHX peaklUWd, peakiuuil HOHHOro OOMEHa MyTEM COCTaBJICHUS HX TIOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB U1 WJUIIOCTPAlMM  HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH MPUHAIIC)KHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpPEAEIEHHOMY KJIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUs 1o cucremarnyeckoil HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIC HA3BaHUS
IUISL  OTAETBHBIX TPEJCTaBUTENEH OpraHWYecKUX BellecTB (ITUJICH, aleTWIEeH, TOIYOll,
[JIMLEPUH, STUWICHTIUKONIb, (eHos, (OpMaIbICTHA, AaleTajbAerus, aleToOH, MypaBbHHas
KHCJIOTa, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEHMHOBAs, MAJIbMHTUHOBAs KHCJIOTHI, TJIMIUH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIIUH, TUBUHUI, U30TIPEH, XJIOPOIIPEH, CTUPOI U JAPYyTHE);



c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BHUJ XUMHUECKOW CBA3HM B OPraHUYECKUX
coeIMHEHUX (KOBaJCHTHAs U MOHHAs CBSA3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BetiecTB A. M. byriepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA THUIWYHBIX MPEACTaBUTEINCH Pa3IMYHbIX KJIACCOB OPTaHMYECKUX BEIIECTB!
QJIKaHOB, LHUKJIOAJIIKAHOB, AJKEHOB, AJKaJHEHOB, AJKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, AIbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOECTUHEHUN U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJIHCAXaPUIIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXKAY HHUMH YPaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHYECKHUX PEAKIH ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh yMEHHUSI TIOATBEP)KIATh HAa KOHKPETHBIX MPHMEPAaX XapakTep
3aBHCHUMOCTH PEaKIMOHHON CIOCOOHOCTH OpPraHMYeCKUX COSAMHEHWH OT KpPAaTHOCTU M THUIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31 ), B3AUMHOTO BJIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaThb HCTOUYHUKH YTIEBOJOPOIAHOIO CBHIPBS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHHUE
MPOIYKTOB NepepaboTKu;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O EeCTECTBEHHO-HAYYHBIX MeETOJax
MO3HAHUS — HAONIOIEHUH, W3MEPEHUH, MOJCIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUS IPUMEHSTH 9TH 3HAHUS;

c(OpMUPOBAHHOCTh ~ YMEHHSI IPUMEHATH OCHOBHBIC  OMNEPALMU  MBICIUTEIHLHOU
NEeSITeIbHOCTH — aHaIW3 W CHHTE3, CpaBHEHHE, O00OOIIEHHE, CHCTEMAaTH3alUiO, BBISBIICHHE
MPUYMHHO-CJIEICTBEHHBIX CBS3EH — /JIsl U3yUEHUs CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUi;

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHSATHIMHA U
OpPEJCTAaBICHUAMU JIPYTMX €CTECTBEHHO-HAY4HbIX IpeAMETOB s Oojiee OCO3HAHHOTO
NOHMMAaHHS CYINIHOCTH MaT€pPHaJIbHOTO €IWHCTBA MHpA, UCIOJIH30BATh CHCTEMHBIE 3HAHUS TI0
OpPraHMYeCcKOl XUMHHU JJIsi OOBSICHEHHs U MPOTHO3MPOBAHUS SIBICHUH, HMEIOIIUX €CTECTBEHHO-
HAYYHYIO TIPUPO.TY;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH PACUYETHl IO XUMUYECKUM (opmynam u
YPaBHEHHUSIM XUMHUYECKUX PEaKIMi C HCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€Thl M0 HAXOXKICHHUI0O XUMHYECKOW (OPMYIBI BEIIECTBA IO W3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, MJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHIA: NPOTHO3MPOBATH, aHAIM3UPOBATh U OLEHUBATH C TO3HMIIUI
HKOJIOTHYECKOM ©0€30MacHOCTH MOCHEACTBUS OBITOBOM M MPOU3BOJICTBEHHOH AEATEIHHOCTH
YEeJIOBEeKa, CBS3aHHOM C TIEpepabOTKON BENIECTB, HWCIOJIB30BATh TOJYyYEHHBIE 3HAHUS IS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOoOJIeM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITENFHO TUTAHUPOBATh M MPOBOJUTH XUMHUYECKUH
HKCIEPUMEHT (TIOJIyUYeHHE U N3Y4YEeHUE CBOMCTB OpraHMYECKHX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IMYHBIX KJIACCOB W KUCIOPOJCONEPKAIIUX OpPTaHWYECKHX BEIIECTB,
pelIeHre OSKCIEePUMEHTAIBHBIX 3a/Jad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofieHreM TMpaBWwil  0€30MacHOro  OOpallleHus C  BeleCTBaMU U JJaOOpaTOpHBIM
o0opynoBanuem, (opMyIUpOBaTh IeJIb HMCCIECJOBAHUsSA, NMPEICTABIATh B pasiIu4yHOil (opme
pe3yIbTaThI SKCIIEPUMEHTA, AaHATM3UPOBATH U OIICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOJI01aTh TMpaBUJia IKOJIOTHYECKH IIEIeCO00pa3HOr0 MOBEACHUsI B OBITY M TPYIOBOM
NESTEIbHOCTH B LEISAX COXPAHEHHUS CBOETO 370pOBbs, OKPY)KAIOLIEH NpPUPOAHON cpensl U
JOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

0CO3HAaBaTh ONACHOCTh TOKCHYECKOTO JIEHCTBHS Ha KHMBBIC OPTaHU3MBI ONPEAEIEHHBIX
OpraHMYeCKHX BEIIECTB, MOHUMAas cMbIch noka3arens [1/1K;



aHATM3UPOBaTh  LIEJIECOOOPA3HOCTh  NMPUMEHEHHS  OpPraHWYEeCKMX  BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILLIEHUS PUCK-TI0b3A;

c(OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHYECKON
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoil MH(popmauuu, WHTEpHET M Jpyrue), KPUTUYECKH AaHATU3UPOBATH XHMHUYECKYIO
uH(popMallrio, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUM C IOCTABJIICHHOHN y4eOHOMN
3a/1auen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHuvecKas XUMHD»
OTPAXKAIOT:

c(OPMHPOBAHHOCTD MPECTABICHHUA: O MaTEpPHAILHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y II03HABAEMOCTH SIBJICHUN NPHUPOJIbL, O MECTE U 3HAYEHUU XMMHHU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poJi B 00ECIIEYCHNUH YCTOWYHMBOTO PAa3BHUTHUS, B PEHICHUH MPOOJIEM IKOJOTHUECKOM,
SHEPreTUYeCKOW W TMUIIEeBOH OE30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JAHMM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPrMM, B  OOECHEUEHUH  PALHUOHAIBHOIO
MPUPOIONIONIL30BaHUs, B (POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyJIbTYpPbl UeJIOBEKa, a TAKKE
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0pPOBBIO M IIPHPOTHON CPEE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATArOIINe
HOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AMEKTPOHHAsI 000I04YKa aTOMa, S-
, p-, d-aroMHBIe OpOWTAIM, OCHOBHOE M BO30YXKJIEHHOE COCTOSHHS aToMa, THOPHIM3AIns
aTOMHBIX OpOWTaneil, MOH, MOJEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XHMHUYECKas CBsi3b (KOBaJCHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl PEIETKA, XMMHUYECKas PEAKLHUs, PACTBOP, JJIEKTPOJIMTHI, HEIIEKTPOJIMUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOIMAlMs, CTENEeHb JUCCOLMAlMU, BOJOPOAHBIM  ITOKa3aTellb,
OKHCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBOI 3(h(PEKT XUMUUECKONW PeaKIiH, CKOPOCTh XUMUYECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUs DIIEKTPOJUTHYECKON
quccounanuu, nepuoanyeckui 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BELIECTB,
3aKOH COXPaHEHUS U NPEBPAICHUS DHEPIUH NP XUMHUYECKUX PEaKLHAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHUsA, JIEKAIIUE B OCHOBE INOHUMAaHUs NPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHUX SIBJIICHUM; COBPEMEHHBIC IPEACTABICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM,
UOHHO-MOJIEKYJIIPHOM ¥  HAJIMOJCKYJSIDHOM YPOBHAX; IPEIACTaBICHUA O MeEXaHU3Max
XUMUYECKUX PEaKUUH, TEPMOAMHAMHUYECKMX MW KHHETHYECKMX 3aKOHOMEpPHOCTAX HX
MPOTEKaHUs, O XHMHYECKOM DPABHOBECUH, pacCTBOpaX U  JUCIEPCHBIX  CUCTEMax;
(akTosIOrMYecKre CBEJEHUS O CBOWCTBAX, COCTaBE, MOJYyYE€HUU U OE€30MaCHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKON JEATENIbHOCTH YeJIOBEKa,
00LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTIO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTepHbIC MPU3HAKN OHATUN, YCTaHABIUBATh
UX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHUS NMPU OMNHCAHWM HEOPTaHWYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHHS MCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJHMKY JUISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHHH XUMHUYECKUX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbBIE Ha3BAHUS OT/ICIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh M CTENIEHb OKHUCIICHUS XUMUYECKUX
AIIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAsA, MeTa/lInyeckKas,
BOJIOPOJIHAS ), THIT KPUCTAIITMYECKOM PeIIETKN KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHSI OOBACHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XUMHUYECKON CBSI3UM M THUMA KPUCTAJUIMYECKON pEemETKy, OOMEHHBI U JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOU CBSI3H;

c(OPMHPOBAHHOCTh YMEHMH: KJIACCH(PHULIMPOBATh: HEOPraHMYECKHE BEIIECTBA MO HX
COCTaBY, XMMHMUYECKHE PEaKIMU MO PA3NIUYHBIM MPHU3HAKAM (YUCIY U COCTaBYy pearupyromux



BEIIECTB, TEIUIOBOMY J3(PQEeKTy peakluuud, H3MEHEHHUIO CTENEHEH OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTallh3aropa U JIPYrHe); CaMOCTOSITENbHO BbIOMpATh OCHOBAaHUS U
KPUTEPUU JJIs1 KIIACCU(PUKALNN U3YU4aeMbIX BEIICCTB U XMMHYECKHUX PEaKIIHIA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuoguueckoro 3akona JI. W.
MenzeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTePU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB UM MOHOB
XUMHYECKHX DJJIEMEHTOB MepBoro—uerBéproro mnepuonoB Ilepmomuueckoir cuctemst J[.U.
MenieneeBa, UCHOJb3Ys MOHATHUS «IHEPreTUUYECKUE YPOBHHY, «IHEPre€TUUYECKUE TOJTYPOBHH,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE H BO30YXKIEHHOE SHEPreTUUCCKHE COCTOSHHUSI
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBONCTB XUMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHMH 110 niepuojiaM u rpynmam Ilepuoguyeckoii cucremsl [. . MenaeneeBa, BaJ€HTHbBIC
BO3MOYXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS HX JIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHUMW: XapaKTepu30BaTh (ONHUCHIBATh) OOIIME XHUMHUYECKHE
CBOMCTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHHE T'€HETHYECKOW CBS3U
MEX1y HEOPraHUYECKUMU BEIIECTBAMU C TIOMOIIBIO YPAaBHEHH COOTBETCTBYIOIIMX XUMHUECKUX
peakiui;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEeICTBOM COCTaBJIEHMS JIEKTPOHHOIO OajaHca 3TUX peakUuil; peakuuil MOHHOIO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPaUIEHHBIX HOHHBIX YpaBHEHHI; peakiuil
TUAPOJIN3A; PeaKUUil KoMIUIeKcooOpa3oBaHMsl (Ha IMpPUMEPE T'MJIPOKCOKOMIUIEKCOB LIMHKA U
ATIOMHUHHS);

c(OPMUPOBAHHOCTh yMEHHS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECCKHUX
peakiuii ¢ y4y€TOM HX OHHEPreTHUECKHUX XapaKTEePHCTHUK, XapaKTep H3MEHEHUS CKOPOCTU
XUMUYECKOW pEaKIMu B 3aBHCHUMOCTH OT PAa3JUYHBIX (DAKTOPOB, a TaKKEe XapaKTep CMEIIECHUS
XUMHYECKOTO PABHOBECHS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBuil (mpuuiun Jle latense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMHUYECKUE PEAKIINH, JIKAIME B OCHOBE
MPOMBINIICHHOTO TIONYYeHHUs] CEepPHOW KHUCIOTBhI, aMMHaka, oOOIIMe Hay4HbIE MPUHIUIBI
XUMHUYECKUX TPOU3BOJCTB; 1EIECOO00Pa3HOCTh TPUMEHEHHsS HEOPTaHMYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIEHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOTO TIO3HAHUS SIBJICHUIN
Opupoabl — HaOMIOJeHHe, U3MEpeHHe, MOJACTUPOBAaHUE, OKCIEPUMEHT (pealbHbIi U
MBICJICHHBIN), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUS MPUMEHSTh 3TU 3HAHUS TPHU
OKCIIEPUMEHTAIbHOM HCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTHUECKOM JIEATETLHOCTH YeJIOBEKa M B TIOBCETHEBHOM JKU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHSATUSMU U
NPEJCTAaBICHUSIMU  JPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB Jjisi 0Oojiee OCO3HAHHOTO
MMOHUMAaHUS MaTepUaIbHOTO €IMHCTBA MUDA;

c(hOopMUPOBAHHOCTh YMEHHUSI TIPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM TIOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAS KOHIICHTpAIIHs»; MAcChl BEIIecTBa WU 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIH 00BbEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIINH
BEIIIECTB; TEIUIOBOTO 3(dekTa peakinu; 3HaUeHUs BOJOPOTHOTO TIOKA3aTels PaCTBOPOB KUCIOT
U IIeJouel ¢ M3BECTHOM CTENEeHbI0 TUCCOLMAluU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
MPOJIYKTa PEaKlMM, €CIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOpPA C ONpPEneNEHHOMN
MaccoBOM Jl0Jiel pacTBOPEHHOTO BeLIeCTBA WJIM JAaHO B H30BITKE (MMEET NpPHUMECH); 0NN
BBIXO/Ia MTPOJYKTa PEaKiuu; 00BEMHBIX OTHOIIIEHUH ra30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XHUMHUYECKUN
AKCIIEPUMEHT (MIPOBEICHUE PEAKIIUii HIOHHOTO OOMEHa, MOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHMYECKUX BEILIECTB, ONpEAETICHUE CPelbl PACTBOPOB BEIIECTB C MOMOIIbIO HHIUKATOPOB,
W3YYCHUE BIUSHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XHMMHUYECKOW peakiMu, pelieHue
SKCIIEPUMEHTANBHBIX 3a7au Mo TemMaMm «Mertamibs» u «HeMeramnel») ¢ coOnoaeHreM MpaBuil



Oe3omacHOro oOpaleHus ¢ BELECTBAMU M JTAOOpaTOpPHBIM 000pyaOBaHUEM, (OPMYIHUPOBATH
HeNlb HCCeNOBaHUS, TMPEACTaBIATh B pa3inyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OIICHUBAThH UX JOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHHUM: COOII0OATh MpaBUja MOJIb30BAHUS XUMUYECKOU MOCYION U
nabopatopHbIM 000pyIOBaHUEM, OOpAIleHUs C BEIIECTBAMU B COOTBETCTBUH C WHCTPYKIIUSIMU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMYECKH IIeJIecCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEISIX COXPAHCHHS CBOETO 3/I0POBBS,
OKpYKallIllel NpUPOAHOW cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh
OMAacHOCTh TOKCHYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbI OIPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, TOHMMAas cMbIcl noka3arens I1J1K;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHYCCKH aHATH3UPOBATH XHUMHYCCKYIO
uH(popMalrIo, repepadaTbiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUH C MOCTaBICHHON yueOHOMH
3a/1a4en.
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QJIKaTUECHBI, AJTKUHBI
2.3 ApomaThyeckue yrieBoaopoabl (apeHsbl) 8
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3.3 YrieBoasl 9
Wroro no pazueny 41
Paznen 4. A3oTconep:kaniye oprannyeckue coenHeHus
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Hroro no pazgeny 12
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Ctpoenue BeliecTsa. MHOrooopasue
1.2 P B P 11 1
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro mo pazueny 39
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne
n/n Tema ypoka Bcero Konrpobrie  Ipaxririeckie fd[:;:EHﬂﬂ :)Ig[?a[;(():a:fenbﬂme
padoThbI padoTbI pecypest
[IpenMeT 1 3HaUYE€HHE OPraHUYECKON XUMUH, 1.09
1 MPEACTABICHUE O MHOTO00Opa3uu 1 https://resh.edu.ru/
OPraHUYECKUX COCTUHEHUIN
DIEKTPOHHOE CTPOEHUE aToMa yIriiepoja 4.09
2 (ocHOBHOE U BO30YXIEHHOE COCTOSHUSA). 1 https://resh.edu.ru/
BasieHTHBIE BOBMOXKHOCTH aTOMa yriiepo/ia
XuMHYecKas CBSI3b B OpraHU4eCKHX 6.09
3 COeMHEHUsIX. MexaHu3Mbl 00pa3oBaHUs 1 https://resh.edu.ru/
KOBQJIEHTHOH CBSI3H, CLIOCOOBI Pa3phiBa CBA3EH
4 Teopust cTpoeHUsI OPraHUYECKUX COCTUHEHUI 1 8.09 https://resh.edu.ru/
A. M. bytneposa
Buasl uzomepun: cTpykTypHas, 11.09
5 IPOCTPAHCTBEHHAs. DIEKTPOHHBIE AP(PEKTHI B 1 https://resh.edu.ru/
MOJIEKYJIaX OpPraHU4YEeCKUX COCINHEHHUN
[IpencraBnenwue o knaccuPUKAIIN U 13.09
6 cucrematnueckas Homenkiatypa (IUPAC) 1
OpPraHMYECKUX BEIIECTB
7 Knaccudukanus peakiuii B opraHu4ecKoi 1 15.09
XUMUHU
8 CraproBas KOHTpPOJIbHAs paboTa 1 18.09 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

AJKaHBI: TOMOJIOTHYECKHH psif, 001as
dbopMyia, HOMEHKIIATypa U U30MepHs,
3JIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

20.09

https://resh.edu.ru/

10

duznueckre 1 XUMUYECKHE CBOMICTBA
aJIKaHOB

22.09

11

12

13

14

15

Haxosxnenue ankanos B npupoae. CriocoOsl
MOJIYYCHUS U IPUMEHEHHUE AJIKAHOB

[Muknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa ¥ U30MEpHsi, 0OCOOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOWCTB, CITIOCOOBI
MOJTyYCHUS U IPUMCHEHUE

Pemenne pacuéTHbIX 3a7a4 Ha OINpeIeJICHIE
MOJIEKYJISIPHOUN (POPMYIIBI OPraHMYECKOTO
BEIL[ECTBA [10 MACCOBBIM JI0JISIM aTOMOB
3JIEMEHTOB, BXOJISIIUX B €r0 COCTAB.
CucremaTtu3zaiiys U 0000IIeHHe 3HAHUN IO
TeMe

AJKEHBI: TOMOJIOTHYECKHH psif, 001as
dbopMyIna, HOMEHKIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.

CTpyKTypHas ¥ [IUC-TPAHC-U30MEPHS aTKEHOB

dusnuecKkue 1 XUMHIECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

25.09

27.09

29.09

2.10

410

https://resh.edu.ru/

http://school-
collection.edu.ru/

16

17

CrniocoObl nostydeHus U NpUMEHEHUE aJIKeHOB

[IpakTuueckas padora Ne 1 o reme
"ITosrydyeHne 3TUIIEHA U N3YYEHUE €T0
CBOMCTB"

6.10

9.10



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHUE 11.10
18 MOJIEKYJIIPHOH (hOPMYJIbI OPTaHUYECKOTO
BEILECTBA
AnKagueHsl: CONpsKEHHbBIE, U30JUPOBAHHBIE, 13.10
19 KymynupoBaHHble. OcobeHHOCTH hitp://school-
yMyIHp ’ collection.edu.ru/
AJIEKTPOHHOTI'O CTPOCHUS
20 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX THEHOB 16.10
21 CrniocoOblI MoTy4eHus U IpUMEHEHUe 18.10
aJKaJuEeHOB
AJKUHBI: TOMOJIOTUYECKHIA PsiJl, 001Ias 20.10
¢dopmya, HOMEHKIAaTypa, IEKTPOHHOE U
22 ’ ypa, P https://resh.edu.ru/
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
buznueckue cBoiicTa
23 XUMHYECKHE CBONCTBA aJIKMHOB 23.10
. 25.10
24 KauecTBeHHbIE peakliui Ha TPOMHYIO CBSI3b
27.10
25 CrniocoOblI Nosty4eHus U NpUMEHEHUE alIKUHOB
26 Pewrenne 3ana4: pac4€Tsl 10 YpPaBHEHUIO 8.11
XAMHUYECKON peaKkuu
97 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110 10.11
TEME
ApeHbI: TOMOJIOTUYECKUH PsiJl, 00IIast 13.11
28 dbopMyia, HOMEHKJIaTypa. DJIEKTPOHHOE U http://school-
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT collection.edu.ru/
OeH301a 1 TOTyoJIa, uX (U3UIECKUE CBOMCTBA
XUMHYeCKHE CBOMCTBA apeHOB: PEeaKIINU 15.11
29 P P https://resh.edu.ru/

3aMCIICHUA



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

XHUMHUUYECKUE CBOMCTBA aPEHOB: PEaKLUU 17.11
30 MIPUCOEIUHEHHUS], OKHCIIEHUE TOMOJIOTOB
Oenzona
31 Oco0eHHOCTH XMMHUYECKUX CBOWCTB CTUPOJIA 20.11
Pemienue pacy€THbIX 337124 HA ONIPEACIICHUE 2211
32 MOJIEKYJIIPHOH (hOPMYJIbI OPTaHUYECKOTO
BEILECTBA
33 CrniocoOblI MoTy4eHus U IpUMEHEHHE apeHOB 24.11
34 I'eneTndeckas CB3b MEKIY pa3INYHBIMU 27.11
KJIACCaMHU YTJIEBOJOPOIOB
Pacu€rel o ypaBHEHUSAM XUMUYECKUX 29.11
35 peakuuii. CuctemaTusamnus 1 00001IeHne
3HaHUM 110 TEME
36 [Tpupoausiii ra3. [lonyTHble He(TAHBIE ra3bl 112 https://resh.edu.ru/
KameHnHbI#1 yroisp 1 IpOIyKThI €70 4.12
37 https://resh.edu.ru/
nepepadboTKu
Hed1b 1 ciocoOsl e€ nepepaboTKH. 6.12
38 ¢ bep https://resh.edu.ru/
[TpuMeHeHHEe NPOIYKTOB NIepepabOTKU HePTH
39 I'eneTndeckas CBI3b MEKIY pa3IMYHBIMU 8.12
KJIACCaMHU yIIIEBOJOPOIOB
["ajloreHonpon3BOIHbIE YIIIEBOIOPOIOB: 11.12
40 3JIEKTPOHHOE CTPOCHHME; PEAKIIUU 3aMEILECHNUS
rajoresHa
JlelicTBue mienodei Ha TaJIOreHIIPOU3BOAHBIE. 13.12
41 B3aumoseicTBuE IUraloreHaaIKaHoB C

MarHmuemM U IMHKOM



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

42 Cucremaru3zaiys u 0000IIeHUe 3HAHUH 110 15.12
pazzaeny "YrieBoaopoast"
43 KonTtponsHast pabora o Teme 18.12
"VrineBonopoasr"
[IpenenbHble OAHOATOMHBIE CITUPTHI: 20.12
TOMOJIOTHYECKHH psiJl, oOmas opmyia,
44 CTPOCHHE MOJICKYJI, U30MEPHS,
HOMEHKJIaTypa, Kiaccuduranus, Gu3ndeckue
CBOMCTBA
45 XUMHUYECKUE CBOMCTBA MPEEIbHBIX 22.12 http://school-
OJIHOATOMHBIX CIIUPTOB collection.edu.ru/
46 CriocoObI mosTydeHus 1 IpUMEHEHNE 25.12
OJIHOATOMHBIX CIIUPTOB
[IpocTeie 3¢hupel: HOMEHKIIATypa U U30MEPHS, 27.12
47 0COOEHHOCTH (PU3UYECKUX M XUMHUUECKHUX https://resh.edu.ru/
CBONCTB
MHOroaTroMHbI€ CIIUPTHIL: STUICHITIUKOIb U 29.12
48 [JIMLEPUH, UX (prU3nYecKre U XUMUYECKUe https://resh.edu.ru/
CBOMCTBA
49 CriocoObI nostyueHus 1 IpUMEHEHNe 10.01
MHOT'0QTOMHBIX CITUPTOB
50 d)elion: CTpOEHHE MOJIEKYJIbI, (PU3HUECKHe 12.01 https://resh.edu.ru/
cBoicTBa. TOKCHYHOCTH (heHOIIa
51 XuMHUecKue cBoicTBa (heHoIa 15.01
52 Crioco0bI nostyueHus 1 NpuMeHeHne GpeHosna 17.01
53 [TpakTuueckast padbota Ne 2. Pemenue 19.01

JKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe "CrnupThl



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

U eHOoITBI"

54 Cucremarusanys 1 0000IeHrE 3HAHUHN 110 22.01
TeMe
Anbaeruipl 1 KETOHBI: 3JIEKTPOHHOE CTPOSHHUE 24.01
55 KapOOHWJIBHOW TPYIIIBI; TOMOJIOTHYECKHE
psnel, o01mas Gpopmyiia, 3oMepus U
HOMEHKJIaTypa
56 Anbaeruapl 1 KeTOHBI: (U3HYECKUE CBOMCTBA; 26.01
PEeaKIMK MPUCOSTUHEHUS
57 Peakinu okuciIeHUsI M Ka4yeCTBEHHBIC 29.01 httos://resh.edu.ru/
peakiyu ajabIeruI0B U KETOHOB RS- res.ecu.i
58 CrniocoOblI MoTy4eHus alnbAeTHI0B U KETOHOB 3101 https://resh.edu.ru/
59 OIHOOCHOBHEIE MPEACITbHBIC KAPOOHOBBIC 2.02
KHUCIIOTBI, 0OCOOEHHOCTHU CTPOCHHS UX MOJIEKYII
60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX 502
KHCJIOT, UX (PU3MUECKHE CBOMCTBA
61 XYMHYECKUE CBOWCTBA MPEIEIbHBIX 7.02
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT
62 Oco0OeHHOCTH CBOMCTB MypaBbHUHOW KUCIIOTHI. 9.02
MHuoroo0pa3ue kapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOWCTB: HEMPEIETbHBIX U 12.02
63 apoMaTHYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, https://resh.edu.ru/
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencTaBuTENN BBICIINX KapOOHOBBIX KHCIIOT
64 [ToHsiTHE O MPON3BOAHBIX KAPOOHOBBIX KHUCIOT 14.02
65 CrniocoOblI Mosty4eHus U IpUMeHEeHue 16.02

I(ap6OHOBLIX KHUCIIOT



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

66

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUHN PSIII,
obmrast opmyria, U30MEpHsl 1 HOMEHKJIaTypa

19.02
https://resh.edu.ru/

67

68

69

Du3nYeCKue U XUMUIECKIE CBOHCTBA YPUpOB

Pemenue pacuéTHbBIX 3a7a4: 110 YPAaBHEHHIO
XUMUYECKON PEaKIluy, Ha OMpeeICHIE
MOJIEKYJIIPHOH (hOPMYJIbI OPTaHUYECKOTO
BEIIIECTBA

[TpakTrueckas padora Ne 3. Pemienue

9KCIIEPUMEHTANIBHBIX 3aa4 10 TeMe
"Kap6onoBsie kucnotbl. CinoxHbie dQUpbI"

21.02

23.02

26.02

70

Kupsr: ctpoenue, pusndeckne U XUMHIECKUE
CBOMCTBA (THIPOIIN3)

28.02

71

72

73

Oco0eHHOCTH CBOUCTB JKUPOB, COIEPKAIINX
OCTAaTKH HCHIPCACIBbHBIX JXUPHBIX KHUCJIOT.
JKups! B ipupoae

MBpl1a Kak coJId BBICHIMX KapOOHOBBIX
KHCJIOT, UX Morolee Aeicteue. Ilonsatue o
CHUHTETHYecKuX Moromux cpeacrsax (CMC)

I'eneTnueckas cBA3b YTJI€BOAOPOAOB U
KHCJIIOPOACOACPIKAINX OPTraHUYCCKUX
BCIICCTB

1.03
https://resh.edu.ru/

4.03

6.03

74

Pacuérel no ypaBHEHUSIM XUMHUYECKHUX
peaKkuuit

8.03 http://school-
collection.edu.ru/

75

76

Cucremaru3zanus 1 0000IIeHHe 3HAHUH 110
TeMe

OO11ast XapakTepUCTHKA YTIEBOJOB U
KJaccu(uKaus yriaeBoJoB (MOHO-, TU- U
oI Caxapubl)

11.03

13.03



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

77

Monocaxapusl: (hu3nuecKrue CBOMCTBA U
HaXOXXJCHHUE B TIPUPOJIC

15.03

78

79

80

[IpuMeHeHue MoKO3bl, €€ 3HaUYeHUe B
JKU3HEACIATEIIBHOCTH OpraHu3ma

Jucaxapunapl: caxaposa, MaJIbT03a U JIAKTO3a.
HaxoxaeHnue B mpupo/ie U NpuMeHEeHUe
JUcaxapHuioB

HOJ'II/ICB.XEIpI/II[BIZ CTPOCHUC MAKPOMOIJICKYII,
q)HSquCKI/IC H XUMHNYCCKHEC CBOﬁCTBa,
IMPUMCHCHHC

18.03

20.03

22.03

https://resh.edu.ru/

http://school-
collection.edu.ru/

81

ITousitre 00 HCKYCCTBCHHBIX BOJIOKHAX

1.04

http://school-
collection.edu.ru/

82

83

Penienune pacueTHbBIX 33724 Ha ONPEICIICHUE
A0JIM BbIXO4A IMPOAYKTA pCaKuu OT
TEOPETUYECKH BO3MOKHOTO
Cucremaru3zaiys u 0000IIeHUE 3HAHUH 110
pazzneny

3.04

5.04

84

KonTposnbnas pabora no teme
"Kucnopoacoaepxariie opraHu4eckue
coequuenusa”

8.04

85

86

87

AMUHBIL: KTaccupUKAIMs, CTPOCHUE MOJIEKY,
obmas popmyia, u3oMepus, HOMEHKIIATypa U
¢duznueckue cBoicTBa

XHUMHUYECKHE CBOMCTBA aJII/I(I)aTI/IquKI/IX
aMHWHOB

AnunnuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTHU
XMMHMYECKHX CBOMCTB aHWJIMHA

10.04

12.04

15.04

http://school-
collection.edu.ru/

88

CrniocoOblI Mosty4eHus U IpUMeHEeHne

17.04



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
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anmu(aTHIeCKUX aMHHOB

89

90

91

AMMHOKHUCIIOTBI: HOMEHKJIATypa U U30MEpus,
¢dusnueckue croiictea. OTAEIbHBIC
MPEACTaBUTENN O0-AMUHOKHUCIIOT

XHUMHUYecKre CBOMCTBA AMHMHOKHUCJIIOT, UX
OMOJIOrMYECKOe 3HAUYEHHNE aMHUHOKHUCIIOT.
Cunre3 n TUAPOJIN3 MEIITUI0B

benku kak mpupoIHbIC TOJIUMEPBI; CTPYKTYPHI
O€eJIKOB

19.04

22.04

24.04

https://resh.edu.ru/

92

93

94

XUMHAYECKHUE CBOUCTBA OEIIKOB

A30Tcoz[ep>1<amne TCTCPOIUKINICCKUC
COCIUHCHMUA. HYKJ'ICI/IHOBLIC KHCJIOTBI. COCTaB,
CTPOCHUC U OuoJioruyeckas poJib

[TpakTuueckas pabota Ne 4. Pemenue
9KCHEPUMEHTAIbHBIX 33134 110 TeEMe
"A3oTcoaeprKalye OpraHn4ecKue
coequHeHus"

26.04

29.04

1.05

http://school-
collection.edu.ru/

95

[IpakTuueckas padbora Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
"Pacnio3HaBaHKEe OpraHUYECKUX COeAMHEHUI"

3.05

96

KonTposnbHas pabora no teme
"A30TcoeprKale OpraHnYeCcKue
coenuuenus"

6.05

97

OCHOBHBIE TTIOHATHS XUMHHU
BBICOKOMOJICKYJIAPHBIX COe)II/IHeHI/Iﬁ U METObI
HNX CUHTC3a —II0OJIMMECPU3alnid U
MOJIMKOHACHCAIIUA

8.05



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

98

[Inactmaccel. YTunuzanus u nepepadoTka
IIacTUKa

10.05

99

100

101

OnacToMepbl: HaTypaJIbHbII CHHTETUYECKHE
Kay4dyku. Pe3una

Bomokna: HaTypaJlbHBIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHUC. HOJII/IMepBI CIIenuaJIbHOIo
Ha3HAa4YCHUA

[TpakTuueckas pabota Ne 6. Pemenue
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacmio3HaBaHue mjacTMacc U BOJIOKOH"

13.05

15.05

17.05

102

O06001IeHre U CUCTeMAaTU3AIMS H3YYEHHOTO
MaTepuaia 1o teMe "BbICOKOMOJIEKYIsIpHbIE
coenuHeHus"

20.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnsie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1 http://school-
a7eMeHT. M30Torbl collection.edu.ru/
5 CtpoeHHe IEKTPOHHBIX 000JI0YCK aTOMOB, 1
KBAHTOBBIE YHCIIA
3 Kitaccudukanust XMMIUYEeCKHX JIEMEHTOB (S-, 1 http://school-
p-, d-, f-a;memeHTHI) collection.edu.ru/
Pacripenenenuie 31€KTPOHOB 110 ATOMHBIM
4 1 https://resh.edu.ru/
opOuTaIsIM
OneKTpOHHbIE KOH(UTYpaITN aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSIHUH
6 ONeKTPOHHbIE KOH(UTYpaAIITU HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
cucTeMa XMMUYecKux anneMeHnToB /1. U.
7 R . 1 https://resh.edu.ru/
MenneneeBa, CBA3b C COBPEMEHHOM TeOpHEH
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH
8 1 https://resh.edu.ru/
MPOCTHIX U CIOKHBIX BEUIECTB MO TPYIIAM U
nepuoiaM
9 CucremaTtu3zaiys U 0000IIeHHe 3HAHUN IO 1
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TEMC

10

11

12

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoseKyispHbie
B3aNMOICUCTBHS

BaneHTHOCTE M BaJIeHTHBIE BO3MOYKHOCTH
aToMOB. CBSI3b JICKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

13

BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumbl
KPUCTANINYECKUX PELIETOK U CBOMCTBA
BEIIIECTB

14

15

16

[IoHsATHE O IMCHIEPCHBIX CUCTEMAX.
IIpencraBneHne 0 KOJJIOUIHBIX PaCTBOPAX
VcTUHHBIE paCTBOPBI: HACBILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnorunaparst

Crioco0b! BeIpaXKeHUs KOHIIEHTPALUU
pacTBOpOB

https://resh.edu.ru/

17

Pemenne 3ama4u ¢ HCoOab30BaHUEM ITOHATHI
"MaccoBas J10J151 paCTBOPEHHOTO BemecTna',
"MoJsipHasi KOHUEHTpaus'"

18

19

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEIECTB
Cucremaru3zanus 1 00001IeHUe 3HAHUH 110
TeEME



https://resh.edu.ru/

20

21

22

KontponsHas padora o temam "CtpoeHue
aroMma. [lepuoauueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XUMHYIECKUX
sneMmeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOrooopasue BeniecTn"

Knaccudukanus XUuMHYECKUX PEeaKIuii B
HEOPraHWYECKOU M OPraHuYeCKON XUMUU.
3aKOH COXpaHEHMs MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEBPALICHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TernoBbie 3G (HEKTH XUMUYECKUX PEaKIHii.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Brruucnenus 1o ypaBHEHHUSIM XUMHUYECKUX
peaKkui U TEpPMOXUMHUYECKUM YPABHEHUSM
CKOpOCTbh XMMMUYECKOHN pEaKLuH, €€
3aBHCUMOCTB OT Pa3IMUHBIX (PAKTOPOB.
Karanus u xaTanns3atopbl

I'omoreHHsIe U FETCPOrcHHBIC pCAKIINN

26

27

28

[IpakTuueckas padora Ne 1 mo Teme
"BnusiHue pa3inyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOH peakiun"

OOpatuMble 1 HEOOpaTUMBbIE PEAKIINU.
XHUMHYECKOE PaBHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BausiHue pa3nuuHbIX GakTOpPOB Ha
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"

29

OnexTponauTHueckas qucconuarus. CuibHbIe
U ciabpie IeKTpoauThl. CTeneHb




Jucconruanu

HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX

30 pactBOpoB. Bomopoansrit mokazatens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, nmpoTekaroiye B
pacTBOpax AJIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o reme

32 "XuMu4ecKe peakluy B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxHeWmme OKUCIUTENN U
BOCCTAaHOBUTEIHN

34 MeTto[1 311eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB
BEILECTB

36 Pemenue 3a1a4 pa3nuyHBIX THIIOB

37 Pemienue 3agau pa3auyHbIX TUIOB

38 CI/ICT?'MaTI/BauHa 1 00001I[eHNEe 3HAHUH 110 https://resh.edu.ru/
teMe "XuMuyeckue peakuuu”

39 KonrtponsHas pabota no reme "Xumuueckue
peakun"
[Tonoxenue Hemetamios B [lepuoanueckoit

40 cUCTEeMe XMMHUYeCKUX aieMeHnToB /1. U. https://resh.edu.ru/
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckre CBONCTBA HEMETAIIIOB

41 AnoTponusi HEeMETaIoB (Ha IpUMeEpe

KHCTIOpoJia, cephl, hocdopa u yriaeposaa)



https://resh.edu.ru/
https://resh.edu.ru/

Bopopona: nony4yenue, Gpusndeckue u

42 XUMHYECKHE CBOMCTBA. [ napu bl
l"amorensl: HAXOXKIEHHUE B IPUPOJE, CIIOCOOBI

43 MOJTy4eHUs], PUINICCKUE U XUMUICCKHE https://resh.edu.ru/
CBOMCTBA
I"anorenoBoiopoabl. Baxkneiue

44 KHCIJIOPOJICOICPKAIINE COSTUHEHUS
TaJIOTCHOB
JlabopaTopHble U MIPOMBIIIJICHHBIE CIIOCOOBI

45 nosryueHus rajgoreHoB. [Ipumenenue
TaJIOTeHOB M UX COCTUHEHHI
[IpakTuyeckas padora Ne 4. Pemenue

46 9KCIIEPUMEHTANBbHBIX 3aa4 10 TeMe
"T"asnorens”
Kucnopon: naboparopusie u

47 MIPOMBIIIIJICHHBIE CTIOCOOBI HOJ‘IszeHI/IH, httos://resh.edu.ru/
dusnyeckre U XuMuIeckre cBoicTra. O30H.
[TpuMmeHeHne KUCIopo/ia U 030Ha

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemenue 3a1a4 pa3nuvHbIX TUTIOB
Cepa: Hax0XKJIeHUE B IPUPOJIE, CIIOCOOBI

50 MOJTyYeHUsI, PU3NICCKUE H XUMUICCKHE
CBOMCTBA

51 CepoBoaopon, CyabhuIbI

59 Kucnopopaconepxamme coeTnHEHHSI CEPHI.
Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI

53 [TpakTuueckast paborta Ne 5. Pemenue

JKCIIEPUMEHTANIBHBIX 3a7a4 1o Teme "Cepa u



https://resh.edu.ru/
https://resh.edu.ru/

eé coequHeHus"

A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI

54 MOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnoponconepsxaiue coequHeHHsI a30Ta.
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI

56 [IpumeneHue a30Ta U €ro COSAMHEHUH.
A3oTHBIE yoOpeHus
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

S7 NOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE
cBoiictBa. Pochuast u pochun

58 Oxkcunsl pocdopa, pochopcoaepxaiine
kucnotbl. Comu pochopHO KUCTOTHI

59 [Tpumenenne dpocdopa u ero coeqMHEHUI.
®dochopubie ynoOpeHus
[IpakTuueckas padbora Ne 6. Pemenue

60 IKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe "A30T H https://resh.edu.ru/
dbocdop u ux coenuHeHus"
VYraepon: HaXoXJeHHE B IPUPO/JIE,

61 AJJIOTPOMNHbIE MOAUUKALNY; (PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE

62 Oxcun yriepoaa(ll), oxkecua yrinepona(1V),
yroJjibHast KUCJIOTa U €€ coln

63 Pemenne 3a1a4 pa3muyHBIX THIIOB
Kpemuuii: HaxoxJieHHue B IPUPOJIE, CIIOCOObI

64 MOJy4YeHHUs1, PU3NUECKUE U XUMHUYECKHUE
CBOMCTBA

65 Oxkcun kpemuusi(1V), kpeMHUEBasE KHCIOTA,



https://resh.edu.ru/

CHJIMKAThI

[IprMeHeHre KpEMHHUS ¥ €T0 COSTMHEHUH.

66 CrekIio, ero moJiyueHue, BUIbI CTEKIIa

67 Pemenue 3aay pa3nu4HbIX TUIIOB

68 CI/ICTEVEVI\I/_IIaTI/BaLII/ISI 1/'1' 0000I11ICHIE 3HAHUH 10 https://resh.edu.ru/
teMe "HemeTaibl

69 KoHntponbhas pabora mo teme "HemeTaisr"

70 AHanm3 pe3yinbTaToB KOHTPOJILHOW Pa0bOTHI,
KOPPEKIHsI OIUO0K
[Tonoxxenune metamios B [lepuoguueckoit

71 CHCTEME XMMHUUYECKUX DJIEMCHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JI0YEK aTOMOB METaJIJIOB

79 OO6mue Gpu3nuecKre CBOMCTBA METAILIOB.
[IpuMeHeHHEe METAIIOB B OBITY M TEXHUKE

73 Cmnassl MetaiuioB. Kopposust MetannoB

74 Pemenne 3a1a4d pa3nu4HbIX TUIIOB
DNEKTPOXUMHUYECKHUH Psijl HAMPsHKEHUN

75 MeTaisioB. O61mue crnocoObl MOTyYeHHs
METAaJIJIOB
OO6mas xapakrepuctuka metayioB |A-
rpynnsl [lepuoanyueckoit cucTeMbl

76 XAMHMYECKHX 3JIEMEHTOB. HaTpuii u kanui:
nosyueHue, PU3nIecKue 1 XUMHUIECKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUU

77 O6mras xapakrepuctika MetauioB |A-

rpynnsl [leproanueckoit cucTeMbl



https://resh.edu.ru/

XUMHYECKHX DJIEMEHTOB. Marumii u

KaJIBIIWIA: TTOJTy4eHre, (GU3nIecKue u
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCTUHEHUIN

78

79

80

JXKéctkocTh BOABI M C1IOCOOBI €€ yCTpaHeHHUs

AJTOMUHUN: TIOJTyYeHHE, PU3NUECKHE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,
TUIPOKCOKOMILIIEKCHI aTFOMUHUS, UX
pUMEHEHUE

https://resh.edu.ru/

81

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

82

83

84

[TpakTuueckast paborta Ne 7. Pemenue
AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
"MeTasuisl TIaBHBIX oArpymnn”

OO11ast XapakTepUCTHKA METAJIIIOB
no6ouHsIx noarpymni (b-rpymm)
[Tepuonuyeckoil cuCTeMbl XUMHUYECKUX
3IIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA Xpoma
" €ro COC,Z[I/IHGHI/II\/'I, HUX IPUMCHCHUC

https://resh.edu.ru/

85

Baxwuelimme coenMHEeHNsI MapraHia.
[TepmanranaT kajiusi, €ro OKMCIUTEIbHbIE
CBOMCTBA

86

87

duznueckre 1 XUMHUYECKHE CBOICTBA JKejle3a
u ero coenuHeHun. [lomydenne n
IIPUMEHEHHUE CIUIaBOB JXKelle3a

du3nyeckue U XMMHUYECKHE CBOMCTBA MEIH U



https://resh.edu.ru/
https://resh.edu.ru/

€€ COCIMHEHMM, UX IPUMEHEHUE

duznyeckre U XUMHUYECKHE CBOMCTBA OMHKa

88 U €T0 COCMHEHUH, UX MPUMEHEHHE.
I'mapOKCOKOMILIEKCHI IMHKA
[Tpaktrueckas padora Ne 8. Pemenue
89 9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Mertauibl T0OOYHBIX TTOATPyIT"
90 Pemenue 3a1a4 pa3nuvHbIX TUTIOB
01 O06001IeHne U CUCTEeMAaTU3AIMS H3YYEHHOTO
Marepuaina o teme "Mertanibt"
92 KoHTposbHas pabora o teme "Mertamib"
93 AHanm3 pe3yinbTaToB KOHTPOJILHOU PaObOTHI,
KOPPEKIHsI OMUO0K
Ponb xumun B obecrieueHUN yCTOWYMBOTO
94 pa3BuTHs yenoBeuecTBa. [lonsaTue o
HAYYHBIX METO/IaX MCCIICIOBAHUS BEIIECTB
HayuHble MpUHIUITBI OPraHU3auN
95 XMMHUYECKOT0 IIPOU3BO/ICTBA.
[TpoMbInIIeHHBIE CTIOCOOBI MTOTYYEHUS
Ba)KHEUIIINX BEIIECTB
96 XUMHUECKOE 3arps3HEHUE OKpYXKaromei https://resh.edu.ru/
CpeZbl M €ro MOCIEICTBUS
97 XUMUS U 370POBBE YEIOBEKA. https://resh.edu.ru/
JlexapcTBeHHBIE CpeCcTBA
08 Xumus . Ponb xumun B o0ecrieueHIN httos://resh.edu.ru/
MUILEBOM 6e30MacHOCTH
99 Kocmernueckue u napgromepHbie CpeicTBa. https://resh.edu.ru/

BriToBag xumus



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

XuMHs B CTPOUTENLCTBE. BaskHenmme

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIS 1 https://resh.edu.ru/
MaTepHuabl

101 XuMus B CENBCKOM XO35IMCTBE. 1 https://resh.edu.ru/
Opranudeckne U MUHEpAIbHBIC YI00peHUs

102 Cucremarusanys 1 0000IeHrE 3HAHUI 110 1
TeMe

103 102

OBIIEE KOJIMYECTBO YACOB I10 204

[NPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlyauna B.B., O61iecTBoO ¢ orpaHMueHHOM
OTBETCTBEHHOCTBIO «/JIPODA»; AkmonepHoe o0mectBo «M31aTenbcTBO
«IIpocBemenue»

* Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., [lpo3nos A.A., Jlynun B.B.;
nox peaakuueit Jlynuna B.B., O01iecTBo ¢ orpaHU4eHHONW OTBETCTBEHHOCTHIO

«JIPODA»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

XUMMA (yrny6nennsiii yposenb). Peanuzanus tpedoBanuit @I'OC OOO.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://www.chemnet.ru

http://him.1september.ru

https://resh.edu.ru/






