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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO oOpa3oBaTeabHOM IPOrpaMMBbl CpEIIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbI, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHMUMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMTYCKHHKOB IIKOJbI, HEOOXOOUMYIO s
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamme mno XuWMHM Ha3HaueHUE TNpeaMeTa «XHUMHUS» MOTydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa30BaTeNIbHBIX JIOCTHKEHUH OOydarommxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS HW3y4yeHUsT B paMKax OTAEIbHBIX mpoduiei, mnpeaycMaTpuBacT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS YYEOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmiero o0pa3oBaHUSA, COAEPXKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IpeIMETA.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHUs y4eOHOro mpeaMera
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOro M yYIIIyOJIEHHOTO YpOBHEM B cUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BHIOPABIIMX ONpPenenEéHHbIN npoduiib
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIBbHON MPOTpaMMBbl CpPEAHEro 00Iero o0pa30BaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHnn noaxon0B K 0TOOPY UM CTPYKTYPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTAaBJISET COBOKYINHOCTb IPEAMETHBIX 3HAaHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHHs IpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
NPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XMMHUYECKAsl CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IMTPOLIECCaX U NEKTPOJIU3E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEeT TO, 4YTO Ha COJEpkKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMMKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHAsE TeOopusi (MOJIEKYJsApHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUs



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ouonornyeckoro npoduiast OOJIBIINI yAENbHbIM Bec OyleT MMETh OpraHudecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YIJIEBOJbI, HYKJIECHHOBBIC
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE HpeaMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKOM U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y OO0 yJarOIIIIXCSI OCO3HAHHOTO MMOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO pEeIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHMS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yrayOJIeHWe  TPEJACTaBICHWA O  HAyYHBIX  METOJaX  IO3HAHUS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBbl CpEeIHEro oOmero oOpa3zoBaHUs NPH W3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMPOLecCCY TBOpPUECTBA B OO0JaCTH TEOPETHUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX IICHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JJIsI U3YYCHUS XUMHUH HA YTITyOJIEHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukanus XuMHIeCKIX 3JIEMEHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DneKTpoHHBIC KOH(HUTYypalK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucremMa XUMUUYECKUX JIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOHA U llepronnyueckoil cucTeMbl
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXKHBIX BEIIECTB [0 TpynnaMm ¢ IepuoaaM. J3JHA4YCHUE
nepuoanueckoro 3akoHa /[.M. Meneneesa.

XuMHUYECKasi CBs3b. BHIBI XMMHYECKOM CBS3U: KOBAJECHTHAsl, WOHHAaf,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIA. JHEPTUS U JIJIMHA CBSI3U. [ I0NSpHOCTD, HAITPABIEHHOCTH U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYEHUE KOMILIEKCHBIX COCIUHEHUHN.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemectBa  MONEKYJIApHOTO UM HEMOJIEKYJISPHOTO  CTPOCHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYp) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHusie u
HEHACHIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiuys u HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. T pUBHUATILHEIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanusa XUuMHUECKMX pEeaKuid B HEOPraHWYECKOM M OpraHU4eCcKOu
XAMHUHU. 3aKOH COXPAHEHMSI MACChI BEILECTB; 3aKOH COXPAHECHUS U IPEBpPAIICHUS



OHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3 (HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTEHHBIE peaKIuu. KaTtains u Katalinu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Dnekrponutuueckas auccoranus. CuiibHble W cla0ble DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpaJibHas,
nienounas. Bonoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKHCIICHHUS.
OkuciauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST YW BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3ioKEHHE TEPOKCHJIa BOJOPOJA B MPUCYTCTBHM KAaTaIM3aTOpa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIii HOHHOTO OOMEHa, OnpeiesieHue
Cpelbl pacTBOPOB C TMOMOIIBI WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3IUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TOJO0XKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, ¢pusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
METaJUIaMA M  HEMETAJUIaMH, BOCCTAHOBUTEJbHBIE CBOMCTBA. ['Wapuibl.
TonMBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl ModydyeHus, (U3NYECKUe U
XAMHUYECKUE CBOMCTBA. [ aloreHoBoAOpo/bl. BaxkHeune KUCIOpOACOIepKaIIue
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajioreHoB. [[pruMeHeHne rajloreHoB U UX COSAUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kuciopoaa. @u3nUecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpOJa U
030Ha. OKCUBI U IEPOKCUIBL.

Cepa. Haxoxpaenume B TpUpOAE, CIOCOOBI TOJYYCHHS, (PU3UUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua



ceppl(VI). Cepuucras u cepHas KHCIOTBI U uX coiid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHI. [[puMeHeHune cepol U €€ COeTMHEHNM.

Azor. Haxoxaenume B mpupoe, CHocoObl TOMydYeHHUs, (QU3UYEecKHe u
XUMUYECKUE CBOMCTBA. AMMHMaK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE yTOOpEHHUS.

®ochop. Haxoxnmenwe B mpupone, CIHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora U e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHsie
yao0peHus.

Yraepoa, HaxoXIeHHE B HpHUpPoAe. AJUIOTPONHBIE  MOAU(DUKAIIH.
du3znyeckue M XUMHUYECKHME CBOWCTBA TIPOCTHIX BEHIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yrinepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCTBHIX BEUIECTB, 0OOpPa30BaHHBIX YIJIEPOIOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOJy4YeHHs, (PU3NYECKHE U
xumuieckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTEeKI0, ero NoJIy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeTamioB B [leproanveckoil cuCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBorcTBa MeTaioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CmiaBel METAIIIOB.

DNEKTPOXUMUYECKUN Psifl HanpsbkeHud MeTtawioB.  OOmme  crocoOsbl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynmer [lepuonnueckoit cucteMsl
XUMHUYECKUX DJJeMeHToB. Harpuit u kanuii: mnomydeHue, Qunueckue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U UX COETUHEHUM.

Oo6mas xapakrepuctuka metaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Maruuii u KaJblMii: ToJNy4eHue, (U3HYEeCKue u
XUMHUYECKUE CBOWCTBA, NMPHUMEHEHHWE IMPOCTHIX BEIIECTB W HMX COCIUHECHHUII.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIOMUHUN: TTOTyYeHHe, GU3NIecKue U XUMUYECKUe CBOMCTBA, MPUMEHCHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTrepHbIe CBOWCTBA OKCHAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMIJIEKCHI alTFOMUHUS.

OOmasi xapakTepucTuka MeTauioB T0004HBIX moarpynm  (b-rpymm)
[Teproanueckor CUCTEMBbI XUMUYECKUX JJIEMEHTOB.



du3nyecKkue U XMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomatsl, HX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) u
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyecKkue U XUMUYECKUE CBOWMCTBA JKejie3a M ero coequHeHuil. OKCUbI,
ruapokcuasl U conu xkeneza(ll) u sxenesa(lll). [Toayuenne u npuMeHeHue Kene3a
U €r0 CILIABOB.

Pusnyeckrue 1 XUMHYECKUE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COSUHCHUM.

[Muuk: momydyenue, (Qu3mMUeckrue M XUMUYECKHE CBOHCTBA. AMQOTEepHBIC
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
M3yueHHe oOpaslloB HEMETAJUIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KUCJIOPOJIC, M3Yy4YEHUE KOJUICKIMU «MeTaulbl W CIUIaBbD», B3aUMOJICUCTBUE
MICJIOYHBIX U IIETIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJI€3a C pacTBOpPAMH KHUCIOT U
nieI0ueid, KaueCTBEHHBIE PEaKIMi Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOJIOPO/Ia
M KaTUOHBI METAJJIOB, B3aMMOJIEUCTBUE THUIAPOKCHUIOB AIOMUHUS U IIUHKA C
pacTBOpaMH KHUCJIOT U LIEIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumum B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUS yeioBedecTBa. [lonsTue
O Hay4YHbIX MeETOoAax IIO3HAaHUS M METOJIOJOTUA HAy4YHOTO HCCIIEIOBAHUS.
HayuHble puHLIKIBI OpraHU3alui XUMHUYECKOTO IPOU3BOACTBA. [IpoMbIlIeHHbIE
CrocoObl TOTYYEHHUsI BaXKHEUIIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAKa,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMbITIIIEHHBIE CITOCOOBI MOMYYEHUSI METAUIOB U
CIUIaBOB. XUMHUECKOE 3arps3HEHUE OKPYKAIOUIEH Cpelbl U €ro MOCJIE/ICTBUSI.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKON 0€30MacHOCTH.

XuMHsi H 340pOBbE UesnoBeKa. JlekapcrBeHHble cpenctBa. [lpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, THUILEBbIe J00aBKU. Pojib XuMuu B
o0ecrieyeHnH MHIEeBOM 0€30MaCHOCTH.

Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuna
0e30macHOr0 MCMOJb30BaHUSI TpPEnaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
YKU3ZHHU.



XuMusi B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTE€pUasbl (LIEMEHT,
OeTOH).

XuMus B CEIbCKOM X03sicTBE. OpraHnyecKkre U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KpacKu, CTEKJIO, K€paMmuKa.
Marepuansl AJ1s 31eKTpOHUKH. HaHOTeXHOIOTH Y.

PacuérHble 3anaumn.

PacuéTel: Macchl BemecTBa Wik 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce WIM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUMU, €CIU OJHO U3
BEIIIECTB HMMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlunM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C OMNPEACIEHHOU
MAaCCOBOM JOJIEH PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMKM BEIIECTBA B PacTBOpE, JIOJIM BBIXOJAa MPOAYKTAa PEAKIHUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOIled u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATHH, MPUHATHIX B OTACIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsi, 3aKOH, aHallu3, CUHTE3, Kiaccudukaius, nepuoguIHOCTh, HAOJIIO/ICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHpP, MaKpOMHUpP, aTOM, OJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUYECKUIN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kiaeTka, opraHusM, dKocucTema, bnocdepa, MeTaboIU3M, MaKpO-
1 MUKPODJIEMEHTBI, OCJIKH, JKUPBI, YIICBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YIHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHomorus: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbBIC
MaTepualibl, CENIbCKOXO03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIJIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX
MpenapaTtoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPUATIOB, SJICKTPOHHAS
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIPEICICHUIO; HAUTMYUE MOTUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTATBl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKaIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M MPaKTUUYECKON JAesTeIbHOCTH
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh W TPUHHMATh MOTHBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU U TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHUU U TMOCIETYIOIIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUECHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUSI IEHHOCTEH 3JI0pOBOIO0 M  0Oe30MacHOro ooOpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTHM TpPaBWI HHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3yUYeHHUIO Mpodeccruid pa3InvyHoro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oynymiedl mnpodeccuu W peanu3alid COOCTBEHHBIX J>KHM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTHYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO Ppa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUuH MpodJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3pl MaTepUATbHON KyJIbTYpbl, B pEUICHUU TI00ATbHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HayuyHbIX (PAKTOB M HMEIOIIUXCA JaHHBIX C IEJIbI0 MOJYyUYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTATBl OCBOCHUS MPOrPAMMBI [0 XUMHHU HAa YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PHKYy METOIOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIE NeUCTBUS (TIO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yUYCOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrH4YecKue AeHCTBHS:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peaKkuuy — MPU PEUICHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKUX 3a]1ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynupoBaTh eI U 33/1a4U UCCIIEAOBAHUS, UCIIOIB30BaTh TOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUSA U IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJCIAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTH U
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: NPUMEHATh MEXIpeAMETHbIe ((Dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUATIOTa W/UTN
JUCKYCCHUH, BBICKA3bIBaTh UJI€U, (POPMYJINPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3CHTAUUEH pe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSATEIIBHO WIH COBMECTHO CO CBEPCTHUKAMU TP BBIIIOJIHEHUHU
XUMHYECKOTO PKCIEPUMEHTA, MPAKTUUYECKOU pabOoThI MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peaju3alui y4eOHOro MPOeKTa, U (POPMyYIHPOBATH BHIBOIbBI
10 PEe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PerynsiTuBHBIC YHHBEpPCAJbHbIE Y4eOHbIC JCHCTBHSA:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBIISATH CBOK I103HABATEIBHYIO
NesATEIbHOCTb, Ompenensis €€ Leaud M 3aJauyd, KOHTPOJIHMPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM UCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTH Ha OCHOBE CaMoOaHalh3a H
CaMOOILICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTrPaMMBbI 110 XMMUU Ha yTriyOJEHHOM
YPOBHE Ha YpPOBHE CpEJHEro oOmero oOpa3oBaHHs BKIIOYAIOT CHEU(PUYECKUE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHHS U CIOCOOBI JE€HCTBUN
10 OCBOEHHIO, MHTEPHPETAMi U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
[0 TMOJY4YEHHIO HOBOT'O 3HAHHS M MPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYalIMsIX, a TAKXKE B PEaJbHBIX )KU3HEHHBIX CUTYyallUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE Pe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YECHHUS.

11 KUIIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OOIas ¥ HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpPMHPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTH SBJICHUM NPUPOAbLI, O MECTE U 3HAYCHUU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
pa3BUTHUSI, B pEUICHUU TPOoOJIeM HKOJOTMYECKOM, DHEPreTUUeCKON M MHUILEeBOU
0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYCHUH PAI[MOHAIBHOTO MPUPOJIOIOIH30BAHUS, B
GbopMUpPOBAHUM MHUPOBO33PEHUST M OOIIEN KyJIbTyphl YeEJIOBEKa, a TakxKe



HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U TMPUPOAHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SIpo aToMma,

M30TOIIBL, JJIEKTPOHHAS 000JI0UKa aToMa, S-, P-, d-aTOMHBIE OpOUTANIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHHSI aToMma, TMOpuau3aiusi aTOMHBIX OpOUTalied, HOH,
MOJIEKyJa, BaJeHTHOCTh, DJEKTPOOTPUIIATEIILHOCTh, CTENEHb  OKHUCIICHUS,
XMUMHYECKasl CBs3b (KOBAJICHTHAsl, WMOHHAs, MeETalJIM4yecKas, BOJOPOAHAs),
KpUCTAJUIMYECKAsT pelIETKa, XMMHMYECKas peakuus, pacTBOp, DJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMAIMUS, CTENEHb JUCCOLMALINY,
BOJIOPOJHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAaHOBUTENb, TEIJIOBOH H3(deKT
XUMHUYECKON peakliu, CKOPOCTh XUMUYECKONW PEaKIMH, XUMUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOPHs SJIEKTPOIUTHUECKON AUCCOLUAINM, MEPUOIUYECKUN
3akoH JI.1. MenzeneeBa, 3aKOH COXpPAHEHUSI MAacChl BELLIECTB, 3aKOH COXPAHEHUS U
MPEBpAIICHHS] YHEPTHH MPH XUMHUUYECKUX PEAKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEHCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK
XUMHH, MHPOBO33PCHUECKHE 3HAHUS, JieKallue B OCHOBE MOHHMMAHUSA
OPUYUHHOCTH U CUCTEMHOCTHM  XMUMHYECKHUX  SIBJIEHUH;  COBpPEMEHHbIE
IPEJCTaBICHUS O CTPOCHUHU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJICKYJISIPHOM ~ YPOBHSAX; TMPEACTaBICHUS O MEXaHU3MaxX XHUMHUYECKHUX
peakiuii, TEPMOJWHAMUYECKHMX W KHHETUYECKUX 3aKOHOMEPHOCTAX  MX
OPOTEKaHUsl, 0 XMMHUYECKOM PaBHOBECHM, PAaCTBOPaX W JUCHEPCHBIX CHCTEMAX;
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHUH U OE30MacCHOM
UCIOJIb30BaHUHU BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKON
NESATEIbHOCTH  YeJIOBeKa, OOMMX  HAYYHBIX  MPHUHIMIAX  XUMHYECKOTO
IPOM3BOJICTBA;

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIE NPU3HAKU TOHATHUH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIINE TMOHATUS IPU
OTNMCAaHUU HEOPTAaHWYECKUX BEUIECTB U UX MPEBPAIlCHUH;

c(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XHUMHUYECKYIO CHUMBOJUKY JIJIs
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTJAEITBHBIX
BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHUS OTNPEACISATH BAICHTHOCTh M CTETICHb OKHCIICHUS
XUMHYECKHUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOW CBs3HM (KOBaJCHTHAS,
WOHHAsA, METaJUIMYecKasi, BOJOPOAHAas), THUMN KPUCTAUIMYECKOW pPEIETKU
KOHKPETHOT'O BELIECTBA;



c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

C()OPMUPOBAHHOCTh ~ YMEHMH:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pEarupyrolinx BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuu, U3MEHEHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanuzatopa U
JPYTHE); CAMOCTOATEIBHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUN
M3Yy4acMbIX BEIIECTB U XMMUYECKUX PEaKIU;

Cc(pOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MIEPUOIUUECKOTO 3aKoHa /.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTO IEPUOIOB
[Tepuomnueckoinr  cucremsl .M.  MeHneneeBa,  UCNOJB3ysl  MOHSTHUA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBONCTB XMMHUYECKHUX A3JIEMEHTOB U MX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

chOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPXKIAThH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh yYMEHHUSl PACKPBhIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLIUNA IMOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOIO OanaHca
TUX peakUui; peakuuid HOHHOrO oOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakUMil  TUAPOIW3a;  PEaKIUi
KOMILJIEKCOOOpa3oBaHusl (Ha MpUMEPE T’MIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

c(OPMHPOBAHHOCTh YMEHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMUYECKUX PEAKIUN C y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUMud B 3aBHCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHEIIHUX Bo3AeicTBui (mpunuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUSI XapaKTEepHU30BaThb XUMHUYECKHE pEeaKluHu,
JeXallhue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHCIOTHI, aMMHAKa,
oOIMe HayyHble MPUHLIMIBI XUMUYECKHMX MPOU3BOJICTB; LIEJIECO00Pa3HOCTD



MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIICHHOCTH U B OBITY C TOYKHU
3pEHUs] COOTHOIICHHSI PUCK-TIOJNB3A;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUM O METOJaxX Hay4YHOTO
MO3HAHUA SIBJICHUM NpuUpoabl — HaAOIIOIEHUE, H3MEPEHHE, MOJCIUpPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBI ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS MPUMEHSTH 3TH 3HAHHS TIPH SKCIIEPUMEHTAIILHOM HCCIIEIOBAHUH BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SBJIICHWHA, HWMEIONUX MECTO B MPHUPOJIE,
MPaKTUYECKOMN ACSITEIIbHOCTH YeJIOBEKa U B MOBCEIHEBHOM KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHATUSIMUA U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0osee 0CO3HAHHOTO TTOHMMaHUSI MaTepUaIbHOTO EAMHCTBA MUPA;

cOPMHPOBAHHOCTh, YMEHHUS TMPOBOAWTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUN «MaccoBas JIOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAsT KOHIICHTPAIUS»;
Macchl BEIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO M3 YYacCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklMy; 3HAYECHHUS BOJOPOJHOIO TOKA3aTelNsi pacTBOPOB KHUCIOT M LIENOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU;, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJIyKTa PEAKIMHU, €CIM OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C
OTpeIeIEHHON MacCOBOM J10JIe pacTBOPEHHOIO BEIECTBA WJIM JIAHO B M30BITKE
(MMeeT mpHMECH); JOJM BbIXOJA MNPOAYKTa pEaKkUUH; OOBEMHBIX OTHOIICHH
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA  JIKCIIEpUMEHT  (MPOBEJACHUE  peakiuii HOHHOro  OOMEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONPEIeTICHUE
CpeIsl pPAacTBOPOB BEIHIECTB C TMOMOIIBI0O HWHAWKATOPOB, HW3YUCHUE BIIHMSHHS
pasnuYHBIX  (AKTOPOB HA CKOPOCTh XWMHYECKOW PpEaKIMH, PEIICHUE
DKCIIEPUMEHTANFHBIX 3afad 1o Temam «Metammey u  «Hemeramis») ¢
COOJTI0JIEHNEM TIpaBUiI 6€30MacHOro0 OOpalleHus ¢ BEIIeCTBAMU U J1a00paTOPHBIM
obopynoBanueM, (GopMyIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATh B
pasnTu4YHON (opMe pe3yiabTaThl dKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH HUX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIO/IaTh MTPaBUIa TOJIb30BAHUS XUMHUYECKOM
nocyoM W j1abopatopHbIM OO0OpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBHM C HWHCTPYKIHMSAMH TIO BBIMOJHEHUIO Ja0OPATOPHBIX XHUMHYECKUX
OTBITOB, JKOJIOTMYECKH IEIeCO00Pa3HOr0 TMOBEACHUS B OBITY W TPYIOBOM
NESATETLHOCTH B IEJISIX COXPAHEHUs CBOETO 370POBbS, OKPYXKAIOIMIECH TPUPOTHON
Cpenbl H JOCTIKCHHsS €€ YCTOWYMBOTO PAa3BHUTHs, OCO3HABAaTh OMACHOCTH
TOKCUYECKOTO JEHCTBUS HA KUBBIE OPTaHU3MBbI OIMPEACIIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, MOHUMas cMbIcs nokazarens [1K;



c(OpPMHPOBAHHOCTh YMEHUMW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAydHas
JaUTepaTypa, CpelcTBa MaccoBoi nHbopmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOpPMAIHIO, IepepadbaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u [leproanueckas cHCTEMa XUMHYECKHUX 9 bubmorexa HOK
' prox https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHOroo0Opasue 11 1 bubmmoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6nmorexa LIOK
1. X 1 1
3 HMHHCCIHE peakinti o 3 https://m.edso0.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bubmmoteka IIOK
2.1 H 1 1
CMCTAILIE 3 3 https://m.edso0.ru/2dd57f24
but6mmorexa [IOK
2.2 M 2 1 2
CTaLIbl 3 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Paznen 3. Xumus u )Ku3Hb
31 Merto/1bl TO3HAHUS B XUMUU. XUMUS U 9 bubnuotexa [JOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Kourpoabnbie IIpakTnueckue A p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX fJIEP. 1 02.09 bubmuoreka [IOK
XUMUYECKUH 31eMeHT. M30TonbI ' https://m.edsoo.ru/59c112ee
CtpoeHue 311eKTPOHHBIX 000JI04eK bubmmoreka [JOK
2 1 03.09
aTOMOB, KBaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMiuaeckux 1 04.09 bu6mmoteka [JOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) ' https://m.edsoo.ru/61294af9
Pacrnipenenenue 21eKTpOHOB 110 bubmuoreka [IOK
4 1 09.09
aTOMHBIM OpOUTaISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTYpAIIH aTOMOB
5 3neMeII{)T0B B OCHO];II)-IOI\??/I 1 10.09 bubmmorexa [JOK
) ' https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1 11.09 bubmuoreka [IOK
DIIEKTPOOTPUILIATENBHOCTE ' https://m.eds00.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[Tepuoanueckas cucTeMa XUMHUIECKUX Eus 10K
nOIMoTeKa
7 snemenToB JI. 1. MenneneeBa, CBA3b C 1 16.09
Hu vﬂ https://m.eds00.ru/16957c01
COBPEMEHHOW TEOpHUEH CTPOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
bu6nunorexa LIOK
8 XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX 1 17.09

HWMHU IMPOCTBIX U CIIOKHBIX BCHICCTB I1O

https://m.edso0.ru/f8468927
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rpynnaM U nepuoaam

CucreMaruzanys 1 00001IeHe 3HAHUI

bub6nmoreka [IOK

| 0 TeMe 1809 https://m.edsoo.ru/8fad2942
Bunnr xumnueckoil cBsa3u. MexaHu3MEbl

10 00pa30BaHMs KOBAJIGHTHOW CBA3H. 23.00 bubmmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MeKMOJIeKyIISIpHbIE B3AMMOACHCTBUS
BaneHTHOCTh U BaJleHTHBIE

1 BO3MOXKHOCTH aTOMOB. CBs3b 24,09 bubnunoreka LIOK
3JIEKTPOHHOU CTPYKTYPhI MOJIEKYJ C UX https://m.edso0o.ru/3d2ca093
Tr€OMETPUUYECKUM CTPOECHUEM

12 [IpencraBieHus: 0 KOMIUIEKCHBIX 55 09 bubnunoreka LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl12a
BemectBa MoneKkyasspHOTO U

13 HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIbI 30.09 bubmuoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.

14 [IpencraBnenune o KOIOUTHBIX 01.10 Bubmrorexa IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
VicTtuHHBIC pacTBOPHI: HACHIIIICHHBIE U

15 HEHACBILIEHHBIE, PACTBOPUMOCTb. 02.10 bubmorexa HOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapats

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU 07.10 bubnuotexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3amau ¢ ucnosnb30BaHUEM

17 MOHATHUH ""MaccoBas J0JIs 08.10 Bubmiorexa HOK

nn

pacTBOpEHHOTO BelecTBa", "MosipHas

https://m.edsoo.ru/785e0ab4
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KOHLeHTpauus"

18 Kiaccudukanus 1 HOMEHKIaTypa 09.10 bubmuorexa [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
Cucremaru3zanusi 1 0000IICHUE 3HAHUIA bubnuorexa [{OK

19 14.10
10 TEME https://m.edsoo.ru/8d2c6a3a
Konrponsnas pabora mo remam
"Crpoenue atoma. [lepuoanueckuii

20 3aKoH U [leproanyeckas cucrema 1510 bubmmoreka [JOK
XAUMHYECKUX deMeHToB /I, . https://m.edsoo.ru/70a60aa4
Menaeneesa", "CTpoeHue BEIIECTBA.

MHoroob6pasue BemiecTs"
Krnaccudukanus XuMHYECKAX peaKIui
B HEOPTaHMYECKOW U OPraHuYECKON

21 XUMHUU. 3aKOH COXPAHEHUSI MacChl 16.10 bubmmoreka [JOK
BEILIECTB; 3aKOH COXPAaHECHUS U https://m.edsoo.ru/6335cdd2
MpEBpAIICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX
TennoBbie 3 (PEKTh XUMUUECKUX

22 peaxkuui. Te(£$OXI/IMI/I‘IeCKI/Ie 21.10 bubmorexa LOK

https://m.edsoo.ru/d1db86da
ypaBHEHUs
Brruucnenus mo ypaBHEHUSIM
23 XUMUYECKUX PEaKIUi 1 22.10 BrbmroTexa [IOK
https://m.eds00.ru/87b13954
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOU peaKkinu, €&

24 3aBUCHUMOCTH OT Pa3JIMYHBIX (PaKTOPOB. 23.10
Karanms u katanuzatopsl

25 ['oMoreHHbI€ U TreTEPOreHHBIE PEAKIIUU 05.11

26 ITpakTryeckas pabora Ne 1 o teme 06.11 bu6nuorexa [IOK
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"BiusiHue pa3nuvHbIX (aKTOpPOB Ha
CKOpPOCTh XMMHYECKON peakiuu"

https://m.edsoo.ru/lfacaldl

Oo6parumbie 1 HEOOpaTUMBIE PEAKLINH.

bub6nmoreka [IOK

27 11.11
XHUMHYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKTOPOB HA 12.11 bubmmorexa LOK
P P , ' https://m.edsoo.ru/3bf34e17
MOJIOKCHHE XMMUYECKOTO PAaBHOBECHS
DNEeKTPOTUTHYECKAS TUCCOIHAITHS.
29 CI/IJ‘ILHI:)IG u cinabbie 3JI1[eKT (I;IJ'II/I;IBI 13.11 bubmorexa [IOK
P ' ' https://m.eds00.ru/5f766bdf
CreneHp AUCCOLUAIH
HNonnoe npoussenenue Boasl. Cpena
30 BOJHBIX .‘ECTBO oB. Bogopo HBIII)>'I 18.11 bubmorexa [IOK
AHBX P POB. DOROPOA ' https://m.eds00.ru/3966ca89
nokasarenb (pH) pactBopa
I'maponu3 comeit. Peakmuu,
31 1} (I)["feKaIO ve B aCTB(I)I ax 19.11 bubmorexa [JOK
P . P P ' https://m.eds00.ru/09d5a9bd
JIEKTPOJIUTOB
[TpakTuyeckas padora Ne 3 o Teme
32 "XuMHuecKkue peakiiuu B pacTBOpax 20.11 bubmorexa LIOK
P B P P ' https://m.edso0.ru/2e3daeb0
JEKTPOJIUTOB
OKHCINTENEHO-BOCCTAHOBUTEIHHBIC
33 eakiuu. Baxxuenime oKucIuTeaIu u 25.11 bubmorexa HOK
peaKtin. ' https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- 26.11 bu6muoreka [JOK
HOHHOr0) Oananca ' https://m.eds00.ru/fb691387
35 DNEeKTPOIN3 PACTBOPOB U PACILIIABOB 2711 bubmmoreka [JOK
BEIIECTB ' https://m.eds00.ru/93fb97d2
36 Pemrenue 3aa4 pa3inyHBIX THITIOB 02.12 bubmorexa HOK

https://m.edsoo0.ru/5a859d16
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bubnunorexa LIOK

37 Pemenue 3aga4 pa3nuIHbBIX TUIIOB 03.12
AdTP https://m.edsoo.ru/5afa265d

38 CucreMaru3anus 1 00001IeHHE 3HAHUI 04.12 bubnunorexa LIOK
1o Teme "Xumuyeckue peakiuu" ' https://m.edsoo.ru/c161eb85

39 KonrponsHas pabora o reme 09.12 bubnuoreka [JOK
"Xumuueckue peakiun' ' https://m.edsoo.ru/a8a0a930
[TonosxeHre HEMETAIOB B
[Teproaudeckoii cUCTEMe XMMHUCCKHUX Eubs 10K

noIMoTEKA

40 anemenToB JI. . MenpaeneeBa u 10.12

A g https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHUS UX aTOMOB.
®du3nyecKkue CBOMCTBA HEMETAJIJIOB
AJTOTpOIUS HEMETAJIOB (Ha IPUMeEpe
41 KHCIOpOAa, cepsl, pocopa u 11.12 bubmorexa [JOK
PO, Cepel, P ' https://m.edsoo.ru/ef92c91c
yriiepoa)

42 Bonopona: nonydyenue, pusndeckue u 16.12 bubmmnoreka HOK
XUMHUYECKHE CBOMCTBA. ['napuabl ' https://m.edsoo.ru/0aa8f613
["aymoreHsl: HAXOXKICHHUE B IPUPOJIC,

43 CTIIOCOOBI OTYYCHUs, PU3NIECKUE U 17.12 bubmorexa [JOK

v L ' https://m.eds00.ru/4e223795
XUMHUYECKHE CBOWCTBA
lManorenoBonopoasl. Baxxnenmue
44 KHCJIOPOICOACPKAIINE COCTUHCHHS 18.12 bubmorexa LHOK
poACOAEpalt s ' https://m.eds00.ru/6b3255e6
raJorcHOB
JlabopaTopHble 1 IPOMBIIIIICHHBIE

45 CHIOCOOBI TOTYYEHHS TATIOTCHOB. 53.12 bubmmoreka [JOK
[TprMeHEHHE TAIONEHOB ¥ UX ' https://m.edso0.ru/6971aca4
COeIMHEHU

46 ITpakTuyeckas padora Ne 4. Pemenue 24.12 bubmuoteka [IOK

OKCIICPUMCHTAJIbHBIX 3a/la4d IO TCMC

https://m.edsoo.ru/8b26fecd
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"T"anoreus!"”

Kucnopon: naboparopusie u
MIPOMBIIIIJICHHBIE CTIOCOOBI TTOTYYCHHS,

bub6nmoreka [IOK

47 25.12
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [IpumeHeHue KUCI0poia U 030HA

bub6nmoreka [IOK
48 OKCHUIBI U ITIEPOKCUIBI 13.01
A p A https://m.edsoo.ru/5c8816a0
bubnuoreka [{OK
49 Pemrenue 3agad pa3iin4HbIX THIIOB 14.01
lad p https://m.eds00.ru/2b6d8b4b
Cepa: HaxO0KJIE€HUE B IPUPOJIE,
50 CH§CO6H HOJTyYCHUS ¢I))H3I1)4qec1<ne u 15.01 bubmorexa HOK
YACHI, ' https://m.edsoo.ru/46afae16
XAMHYECKHE CBOMCTBA
bubnuoreka [{OK
51 CepoBo10opo1, CyJIb(PUIbI 20.01
POBOZIOPOZ, CyIbhHA https://m.edso0.ru/7¢c875999
Kucnopoacoaepskaiime coe THHECHAS
52 cephl gclcl)6eHHF())cm CBoﬁCTI:a cepHoi 21.01 Bubmiorexa OK
PEL. P ) https://m.edsoo.ru/8cfa2548
KHCJIOTBI
IIpakTruyeckas pabora Ne 5. Pemenue

53 AKCIIEPUMEHTAJILHBIX 3aa4 10 TEME 22.01 Bubmuorexa IOK

. PrvE f[ ' https://m.edsoo.ru/Oafb05e4
Cepa u e€ coeTuHEeHUsI
A30T: HaXOXJACHUE B IPUPOJIE,

54 CHocoObI MOMy4YeHUs], PU3NIECKUE U 2701 bubnuotexa [JOK
XAMUYECKHE CBOMCTBA. AMMUAK, ' https://m.edsoo.ru/badd2255
HUTPU/IBI
Kucnopoaconepskaiiye coeInHEHUS

55 asora IZ)co6eHIEOCTI/I CBOICTB a30THOU 28.01 bubmorexa LIOK

’ ' https://m.edsoo.ru/e2965afe
KHACJIOTBI
56 [IpuMeHeHue a30Ta U €ro COeAMHEHUH. 29.01 but6mmoreka [IOK
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A3OTHBIE Y10OpEeHHS

https://m.edso0.ru/129f5059

dochop: HAXOKICHHE B IPUPOJIEL,
CTIOCOOBI OTYYEHUs, PU3UIECKUE U

bub6nmoreka [IOK

57 03.02
XUMHYECKHE CBOMCTBA. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dpocdopa,

58 (bOC(I)f[) c(})) eq)ncg ne kucioTel. Conun 04.02 bubmmorexa [IOK

p If prratt ' ) https://m.edso00.ru/c7a2d429
bochopHOIT KHCTOTHI

59 [Tpumenenue dhocdopa u ero 05.03 bubmmoreka [JOK
coequHeHmnil. ocopHbie y1oOpeHHs ' https://m.edsoo.ru/a218070a
[IpaxTuueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 IKCIIEPUMEHTAIBLHBIX 33724 110 TeMe 10.02
https://m.eds00.ru/8175ac3f
"A3zot u pochop u ux coenuHeHU"
Yriepos: HaxoKJIeHUE B PUPOJIC,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; 11.02 bubnnorexa [JOK
(bu3MYecKre U XUMUYECKHUE CBONCTBA, ' https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxkcup yraepoaa(ll), okcn

62 e I([)y;(l\lj) . (OJI)LHaﬂ KECHOTa u eé 12.02 bubmorexa HOK
YIIIEpOR 24 ' https://m.edsoo.ru/dba58adf
CoJH

bubnunorexa LIOK
P 17.02

63 CUICHHE 3a/1a% PASMIIHBIX THIIOB https://m.eds00.ru/6029b609
Kpemuuii: Haxox1eHue B MPUPOJIE,

64 CI'E)OCO6BI oJI CHHI/ISI (bmntr{)efmfe u 18.02 bubmorexa HOK

i o ' https://m.eds00.ru/143558ab
XUMHYECKHE CBOMCTBA

65 Oxcun xpemuawusi(1V), kpeMHueBas 1902 bubnuotexa [JOK
KHCJIOTA, CUJIMKATHI ' https://m.edsoo.ru/3170e7b1

66 [IpuMeHeHne KpeMHUS U €TO 25.02 bubnuoreka [JOK



https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
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coenunenuil. CTeKIo, ero nojay4yeHue,
BHUIBI CTEKJIA

https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

bubnunorexa LIOK
67 P 26.02
CUICHHE Sa/att PasJIIHbIX THHOB https://m.edso0.ru/b624f801
68 Cucremaru3anus U 0000IICHUE 3HAHUH 03.03 bubmuorexa [IOK
o TeMe "Hemeramibr" ' https://m.edsoo.ru/6e864db5
KontponbHas paboTa mo teme bubnmnoreka HOK
69 04.03
"Hemeramnsr" https://m.edso0.ru/d0484c76
AHanu3 pe3yiabTaToOB KOHTPOJIbHOM bubmmoreka [JOK
70 05.03
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7e9510
ITomoxeHrEe METANIOB B
[Teproauaeckoii cucTeMe XUMHYSCKHUX
71 351eMeHTOB. OCOOEHHOCTH CTPOECHUS 11.03 Bubmiorexa HOK
) P ) https://m.eds00.ru/9839c16¢c
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAILIOB
OO6mue guznueckre CBOMCTBA
72 MeTau1oB. IIpuMeHeHne MeTaIOB B 12.03 bubmiorexa LOK
P ) https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
CnnaBsl MetauioB. Kopposust bubnmnorexa [JOK
73 17.03
METaJIJIOB https://m.edsoo.ru/42b872e3
bubnunorexa LIOK
74 P 18.03
CILICHHE 33125 Pa3/IIIHBIX THITOB https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUI PSIT HAIPSOKEHUI
75 MCTMEOB O6mue cnoiolgm H(I))n eHUS 19.03 Bubmorexa IOK
- o i ' https://m.eds00.ru/94eb377a
METaJIIIOB
OO01mast xapakTepUCTHKA MeTAILIOB |A-
B P P N but6mmoreka [IOK
76 rpynusl [lepruoaudeckoi cucTemsl 31.03

XUMHUYECKUX IeMEeHTOB. Hatpuii u

https://m.edsoo.ru/e12c26b3
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KaJIMii: oirydeHue, GU3ndecKkue u
XMMHYECKHE CBOMCTBA, TPUMEHEHHUE
MPOCTHIX BEIIECTB U UX COCIMHEHHUN

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl Ileppoaudyeckoi cucTeMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bubnunorexa LIOK

77 01.04
KaJIBIIWI: TIOJTydeHue, GUu3ndecKkue u https://m.edso00.ru/7c3e49c0
XMMUYECKHE CBOWCTBA, IPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COETUHEHUN
78 KEcTKoCTh BOJBI U CIIOCOOKI €€ 02.04 bubnunoreka LIOK
yCTpaHeHus ' https://m.edsoo.ru/c74bfae9
79 AnroMuHuUi: nony4yenue, GusndeckKue u 07.04 bubnuoreka [IOK
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE ' https://m.edso0.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U
80 TUIPOKCUIA ATIOMUHUS, 08.04 bubmuoreka [IOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX ' https://m.edsoo.ru/5d12d318
IpUMEHEHHE
81 Pemrenue 3ana4 pa3an4HbIX TUIIOB 09.04
[IpakTuueckas padora Ne 7. Pemenue
82 JKCHEPUMEHTAILHLIX 3a7a4 10 TEME 14.04 Bubmiorexa OK
. P . ' https://m.edsoo.ru/27a4af43
MeTasutel TJIaBHBIX TIOATPYIIIT
OO11ast xapakTepUCTHKa METaJIIOB
no0ouHbIX noarpymn (b-rpymm) bubmuoreka [IOK
83 N 15.04
[Iepnonnueckoi CHCTEMBI XUMUYECKUX https://m.eds00.ru/610d7431
3JIEMEHTOB
du3ndyecKknue 1 XMMHUYECKHE CBOMCTBA
. bubmuorexa [{OK
84 XpoMa M €ro COeIMHEHUN, UX 16.04

IIPUMEHEHHE

https://m.edso0.ru/9911bef3
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Baxwnelinme coelMHEHUs Maprasiia.

bubnunoreka LIOK
85 Ilepmanranar xanus, ero 21.04
p ’ https://m.eds00.ru/039d69c8
OKHUCJIUTEIILHBIE CBOIICTBA
dusnueckue U XUMUYSCKHUE CBOMCTBA
86 Kenesa " ero coenuuennii. [lonyuenne 22.04 Bubmiorexa HOK
’ yd ' https://m.edso00.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKele3a
dusnueckre U XUMUYECKHUE CBOMCTBA
87 MEIN U €€ COeUHEHNI, X 23.04 Bubmrorexa IOK
8 A ’ ' https://m.edsoo.ru/2bc0f954
MIPUMCHCHUE
dusznyeckre 1 XUMHUYECKHAE CBOIICTBA
88 IIMHKA ¥ €r0 COSIAUHEHUH, UX 28.04 bu6nunorexa LIOK
npuMeHeHue. ['uaIpoKCOKOMIIEKChI ' https://m.edsoo.ru/b1f2beal
IIUHKA
[IpakTuueckas pabora Ne 8. Pemenue
bubmmoteka IIOK
89 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe 29.04
" " https://m.edso00.ru/a6e352ea
MerTainbl TOOOYHBIX MOATPYII
bu6mmoreka IIOK
90 Pertenuie 3agau pa3iIn4HbIX THIIOB 30.04
atp https://m.edsoo.ru/a8b83d83
O000I11IeHNE U CUCTEMATHU3AIUS
91 M3YYEHHOT0 MaTepuaia o TeMe 05.05 bubmiorexa LOK
| Y . P ' https://m.edsoo.ru/e91fe975
Meramibl
92 KonTponbnas pabora no teme 06.05 bu6muoreka [JOK
"Mertasmuibl" ) https://m.edso00.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIBHON 07.05 bubmuoreka [IOK
PaboThI, KOPPEKLUS OLIMOOK ' https://m.edsoo.ru/9ebff2fd
Ponps xuMnu B o0ecrieueHuu
. bubnuotexa [JOK
94 YCTOMYMBOTO Pa3BUTHUS YETIOBEUECTRA. 12.05

ITonstue o HAayYYHBIX MCTOOAaxX

https://m.edso0.ru/080fe1f0
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ncCiaca0oBaHus BEIICCTB

HaquLIe IIPUHIHIIBI OpraHru3alnuu

XMMHYECKOTO IMPOU3BOICTBA. bubnmnoreka HOK
95 1 13.05
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
Ba)XKHEUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3sHEHUE
96 OK arollel cpeabl U €ro 1 14.05 Bubmaorexa ITOK
PYHATOMICH Cpelt ) https://m.edso00.ru/9f11bf51
IIOCIIEACTBUSA
97 XHUMHS ¥ 37J0POBbE YEIIOBEKA. 1 19.05 bubnunoreka LIOK
JlekapcTBEeHHBIE CpelICTBA ' https://m.edso0.ru/a6552721
08 Xumus muiy. Poiib xumum B 1 20.05 bubnunoreka LIOK
obecIieueHny MUILEBOH 0€30IIaCHOCTH ) https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdromMepHbie 1 21.05 bubnnorexa [JOK
cpencrsa. beIToBas Xxumus ' https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaykHelmue
100 CTPOMUTENILHBIE U KOHCTPYKIIMOHHBIE 1 21.05 bubmorexa LOK
p PyKHl ' https://m.eds00.ru/61e69003
MaTepuaibl
X¥UMHSA B CEIILCKOM XO3SHUCTBE. B LIOK
HOJIMoTEKA
101 @) 1 26.05
PraiHecKue i MITHEPAILHbIC https://m.edsoo.ru/fd39587d
ynoopeHus
102 CucreMaruzanys 1 0000IIeHEe 3HAHNUI 1 26.05 bubnmnorexa LIOK
10 TeMe ) https://m.eds00.ru/db979c70
OBIIEE KOJIMYECTBO HACOB I10 102

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus; yriaybnenHoe ooyudenue, 11 kinace/ Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O6mectBo ¢
OTPAaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO

«3narensctBO «lIpocBemienue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



