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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammuxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIHH:

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

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHMUIO COJIEPKATEIBHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTAaHaBIMBAaET WMHBAPHAHTHOE MPEAMETHOE COJIep)KaHue, 00sA3aTeNbHOEe
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

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

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
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
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUMA  OO0ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[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 COJAEPKaHMUS y4eOHOro MpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosioxkeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATalnoM  MOJYYEHHUS]  XUMHUYECKOTO
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 HAa pacllUpeHHe Uu  YIUIyOJieHHe TEOpeTHYeCKO u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mnaHUpyeMbIM pe3yjbTaTaM OCBOCHHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHMI pallMOHATU3alMK y4eOHOro TpyAa |
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCA YIUIyOn€HHbIE Kypcbl — «Opranudeckas xumus» U «OOmias wu
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
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 copepxxaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOEHUM BEILECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEJCTABICHUAX O CTPOEHUU aroMa. XHMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojiHgeTcs  (OPMUPOBAHMEM  MPEACTaBICHHN 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIuil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSIHUE CMEXHbIE MpeAMEThI. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(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, OOLIHOCTh 3aKOHOB M TEOPHUIl B XMMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XHWMMKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MpPUMEPY, TaKue
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUSI, TUIIEBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMH, BXOIAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHblE NpenMeTb», «MaTtemaTuka 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), 3a7jaueil 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 M3y4YeHHUS NpeaMera IpeanoJiaraet
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  YEJOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUSI U 0OIEH KyJIbTypbhl YEJOBEKa, a TaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEIACTABICHUMN 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 PHUHIUIIAX XUMUYIECKOTO ITPON3BOICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTAHUE YOEXKAECHHOCTH B TI03HABAEMOCTH SIBJICHUU TPHUPO/IBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHIENTHON Mpo(deCcCHOHATBHON U OOILIECTBEHHOMN JEeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN IEeSITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



11 KJIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
ANIEKTPOHHBIX O00JOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanus XuMHUECKIX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OPOUTAJISIM.
DneKTpoHHBIC KOH(HUTYypaly aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MIEPHOIOB
B OCHOBHOM M BO30Y>KJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPULATEIBHOCTbD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOoHA U llepronnyueckoil cucTeMbl
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Meuneneesa.

XuMHUYECKasi CBs3b. BHIBI XMMHYECKOM CBSI3U: KOBAJECHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIA. JHEPTUsl U JIJIMHA CBSI3H. [10NSpHOCTD, HAITPABIEHHOCTh U
HACHIIIAEMOCTh KOBAaJICHTHOW CBsi3u. KpaTHbele cBs3u. BogoponHas CBA3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpEe COCAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

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

BemectBa  MONEKYJIApHOTO UM HEMOJEKYJISAPHOTO  CTPOCHHUA.  THIIBI
KPUCTAJUTMUECKUX PEMIETOK (CTPYKTYP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremMax. VictuHHble pacTBopsl. IIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsI KOHIIEHTpauus. HackileHHbIe u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTanmmoruaparsl.

Knaccudukarys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHUAIBLHEIC
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanusa XuMHUEeCKUX peakuuii B HEOPTaHUYECKOW M OpraHuYecKOn
XMMHUHU. 3aKOH COXPaHEHMUS MACChl BEUIECTB; 3aKOH COXPAHECHUS U IPEBPALICHUSA



OHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3 (HEKThI XUMUYECKUX PEAKITUH.
TepMoXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiy, € 3aBUCHMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHIIEHTPAIMU BEIECTB, YYACTBYIOIINX B
peakuuu. [punuun Jle [larense.

Dnektponutuyeckas aucconuainusi. CuibHble W cIaOble  DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpaJibHas,
nienounasi. Bomopoansiii mokazarens (PH) pactBopa. I'maponus coseid. Peakuun
MOHHOT'O OOMEHA.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
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:
pa3oKEeHHEe TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/ICHNE PEaKIii HOHHOTO OOMEHa, OnpeiesieHue
Cpelbl PacTBOPOB C TMOMOIIBI0 WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3IUYHBIX
(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. AJIJIOTPOIUS HEMETAIJIOB (HAa MpUMEpPE KUCIOPOa, CEPHI,
dbocdopa u yriaepona).

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

["anorensl. Haxoxnenuwe B mpupojae, cnocoObl MOJydeHHs, (pusndyeckue u
XAMHUYECKUE CBOMCTBA. [ ajoreHoBOAOpOIbl. BaxkHenmme KUCIOPOACOACPIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajioreHoB. [[pruMeHeHne rajloreHoB U UX COSAUHEHUM.

Kucnopona, o3oH. JlaGopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TMOJTYYEHUS
kuciopoaa. @U3NUECKUe U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U IEPOKCUIBL.

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



cepol(V1). CepHucras u cepHasi KUCIOTHI U UX coJid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

Azor. Haxoxaenume B mpupoe, CHocoObl TOMydYeHHUs, (QU3UYEecKHe u
XUMUYECKUE CBOMCTBA. AMMHMaK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IprmMeHeHune azoTa
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupone, CIHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. Ilpumenenuwe ¢ocdhopa u ero coenuHeHuit. dochopHbie
yao0peHus.

Yranepon, HaxoXIeHHE B IpHpojae. AJUIOTPOMHBIE  MOJIU(DUKALINU.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yrinepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e
coJii. AKTUBUPOBAHHBIA yroyib, ajncopOuus. DyinepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupone, crnocoObl MOJy4YeHHs, (PU3NYECKHE U
xumuieckue cBorctBa. Oxcupa kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTEKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MeTamioB B [leproanveckoil cuCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbu3nyeckue cBoWcTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHUKE.
CmiaBel METAIIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MmertamwioB.  OOmme  crocoOsbl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynmer [lepuonnueckoit cucteMsl
XUMUYECKUX 7dneMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U X COCTUHEHUN.

Oo6mas xapakrepuctuka metaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuii W KalblUil: TodydeHue, (U3NYecKue u
XUMHUYECKHUE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB W HX COEIUHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMUHMI: TTOTy4YeHue, pUu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIeCTBA M €ro coeAuHeHui. AmdoTrepHbIe CBOWMCTBAa OKCHUIA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMIJIEKCHI alTFOMUHUS.

OOmasi xapakTepucThka MeTauioB To00uHBIX 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 guxpomartsl, HX
OKHCIIUTENIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnenimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTEIbHBIE 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.

[MuHk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA LINHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3yueHue oOpaslloB HEMETaJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJIC, M3Yy4YEHUE KOJUICKIMU «MeTaulbl W CIUIaBbD», B3aUMOJICUCTBUE
MICJIOYHBIX U IIETIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE LIMHKA W JKEJI€3a C PacTBOPAMHU KHUCIOT H
nieIoueid, KaueCTBEHHbIE PEaKIIMU Ha HEOPraHUYECKUE aHUOHBI, KATHOH BOJ0OPOJa
M KaTUOHBI METAJJIOB, B3aMMOJIEUCTBUE THUIAPOKCHUIOB AIOMUHUS U IIUHKA C
pacTBOpaMH KHUCJIOT U LIEIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«Tanorensr», «Cepa u e€ coemuHeHus», «A30T u (hochop U UX COCMUHEHUND,
«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 MpuHLIMIBI OpraHu3alud XUMUYECKOT0 TPOU3BOICTBA. [IpoMbIlLIeHHbIE
CrocoObI TTOTYYEHHUsI BXKHEUIIIUX BEIIECTB (HAa MpUMeEpe MPOU3BOJICTBA aMMHUAKA,
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.

XuMusi ® 340pOoBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIUHBI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, THUILEBbIe J00aBKU. Pojib XuMuu B
o0ecrieueHnH MUIeBO 0e30MaCHOCTH.

Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuna
0€30macHOr0 MCMOJB30BaHUSl TPENaparoB OBITOBOW XWMHUHW B TIOBCEIHEBHOU
YKU3ZHHU.



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

XuMus B CEIbCKOM X034icTBe. OpraHn4ecKre U1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPaCKu, CTEKJIO, KE€paMHKa.
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, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMM, €CIU OJHO U3
BEIIIECTB HMMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlunM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C OMNPEACIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPAacCTBOpE, JOJM BbIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOIled u
HEOpPraHU4eCcKol XuMuM B 11 Kracce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpUsi, 3aKOH, aHallu3, CUHTE3, Kiaccu(uKalus, MepuoJuIHOCTh, HAOJIIO/ICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUYECKUIN YPOBEHb,
BEILIECTBO, TEl0, OOBEM, arperaTHOE COCTOSIHUE BEIECTBAa, HJCaIbHBIA ras,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
1 MUKPODJIEMEHTBI, OCJIKH, JKUPBI, YIICBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['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 MATEpPUATIOB, AJIECKTPOHHA
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

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 TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpeECAa M I03HABAaTEJIbHBIX MOTHUBOB B IOJYYEHUH M TMOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

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

4) popmupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOoIeHUsT TpaBui O€30MacHOro OOpalleHusi C BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TPy10BOI0 BOCIMTAHUS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HaMpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHUIYaJIbHOW TpPaeKTOpUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IIEJIECOO0PA3HOTO0 OTHOUICHHS] K MPUPOJE KaK HCTOYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00AJBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIMSHUA
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAllMOHAIBHOTO NPUPOOTIOJIb30BAHMUS;

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

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY’KalollleM MUpE KaK O €IUHCTBE MPUPOJIBI U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3bl MaTEepUaIbLHON KYJIbTYpbl, B pEUICHUM TI00ATIbHBIX
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;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: 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 JIeJIaTh 000CHOBAHHBIE 3aKJIIOUCHHS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

HWHTEpeca K O3HAHUIO, UCCIIEIOBATENIbCKOM e TeTbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH 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.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeUU(PUKYy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIEeA0BaHNE, HAOTIOACHHIE, U3MEPEHHE, IKCIIEPUMEHT U JPYyTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC yUEeOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUHU I KJIAaCCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

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;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHHUS BEIIECTB U XUMUYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIEHMS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIEA0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 33Jay, NPUMEHEHUIO pPa3JInNYHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((usmyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>'I TCMBI B XOAC OHUaJIora W/ M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIH COBMECTHO CO CBEPCTHUKAMH NP BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
xoJ1e 00CyX/IeHHs] 1 OOMEHa MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBaTh MpEIaraéMblii  aJlfOPUTM JAECUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUW, BUIbI ACSATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudeckKas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM EIUHCTBE MHDA,
3aKOHOMEPHOCTSX U TO3HABAEMOCTH SIBJICHUU MPHUPOJBI, O MECT€ M 3HAUCHUU



XUMHUH B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B OOECIEYEHUU YCTOMYUBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHUalIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAIlMOHAILHOTO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUKM MHPOBO33PEHHUSI U OOIIEH KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH »JJIEMEHT, aToM, SIpo aToMma,

U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIC OpOUTAIIH, OCHOBHOE U
BO30YXKIAEHHOE COCTOSHUSI aToMa, TMOpUau3allds aTOMHBIX OpOuTalel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCIIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl PpEeaKkuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AIEKTPOJUTHYECKAs JUCCOLMALIMS, CTENEeHb JUCCOLMUAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEaKIMH, CKOPOCTh XUMMUYECKON peaklni, XHMHUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHS SJIEKTPOJUTHUECKON AUCCOIMALMM, NMEPUOANYECKUN
3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHUsI MACCHI BEIIECTB, 3a4KOH COXPaHEHUS U
MPEBPAILCHUS] SHEPTUU NPH XUMHUYECKUX PEAKIMSIX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUU S3BIK
XUMHUH, MHPOBO33PEHYECKHE 3HAHHWSA, JIEKAUME B OCHOBE IOHMMaHUSA
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
IIPEICTABICHUS] O CTPOEHUM BEIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISPHOM U
HAJMOJIEKYJSIPHOM  YpPOBHSX; TPEICTABICHUS O MEXaHU3MaX XHUMHUYECKHX
peakuuii, TEPMOAMHAMHUYECKMX W  KUHETHUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAaX M JUCIEPCHBIX CHCTEMAX;
(dakToJIIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIIOJIb30BAaHUU BAXXHEHIIMX HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEeATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
POU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMKMCAHUHU HEOPTAHUYECKUX BEIIECTB U UX MPEBPAILCHUN;

c(OpPMHPOBAHHOCTh YMEHHMS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILECTB;



c(hOpPMHUPOBAHHOCTh YMEHUS OTPEEIATh BAJICHTHOCTh M CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOM PpEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHMOCTH CBOMCTB BELIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

chOpPMHPOBAHHOCTh ~ yYMEHUH:  KJIacCU(PUIMPOBATh:  HEOPTaHUYECKHE
BEII[ECTBA [0 UX COCTaBY, XUMHUYECKHUE PEAKIIUHU 110 PA3IMYHBIM PpU3HAKAM (YUCITY
U COCTaBy pearupyrolldx BEIIECTB, TEIUIOBOMY 3()QEeKTy peakiuu, U3MEHEHHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanu3atopa U
JPYTHUE); CAaMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(pukauuu
M3y4aeMBbIX BEIIECTB U XUMUUYECKUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOIUYECKOTO 3akoHa [l
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMMHUYECKHUX DJJIEMEHTOB II€PBOIO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa,  UCHOJNB3Yys  TOHSATHS
«QHEPreTUYECKHE YPOBHW», «IHEPTeTUUYCCKUE IMOAYPOBHM», «S-, P-, O-aToMHBIC
opOuTanu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUYECKUE COCTOSHHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JJICKTPOHHBIX 000JI0YECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XAMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KIIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M ME¥XKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MTOMOILIbIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUAX PEAKIINN;

c(OPMHPOBAHHOCTh yYMEHUSl PACKPBIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOIO OajaHca
ATUX PEAKIMH; peakuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHUS HMX TIOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKUuu
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe T’MIPOKCOKOMIUIEKCOB IIMHKA U aTIOMHUHMUS);

c(OPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XAMHUYECKUX PEAKIUN C Y4ETOM HMX IHEPrE€TUUECKUX XAPAKTEPUCTHUK, XapakKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOM pEakluu B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TAakKe XapakTep CMENIEHUSI XUMUIECKOTO PABHOBECHS IO BIHSTHUEM
BHEIIHUX Bo3aeicTBuil (mpuniui Jle [larensbe);



C(OPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaThb XUMHUYECKHE pEaKluu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHUCIOTHI, aMMHAaKa,
o0IMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJICTB; ILEIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJCHUS CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUA SIBICHHI NpUpOAbl — HAOIIOIEHUE, H3MEPEHHE, MOJIECIHPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIH ), UCIIOIb3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEI0BAaHUM BEILECTB
U 17 OOBSICHEHUS XHMHYECKUX SBJICHUN, HMMEIOIUX MECTO B MPHUPO/IE,
PaKTUYECKOM AESITEIIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HH;

c(OPMHPOBAHHOCTh YMEHHUSI BBIABIIATh B3aUMOCBS3b XMMUYECKHX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHUS MPOBOAMTH PACUETHI: C HCIOJIb30BAHUEM
MOHATUH «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJSIpHAsT KOHLICHTPALIUS»;
Macchl BEUIECTBA WM 00BEMA ra3a Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe
WK 00bEMY OJHOTO U3 YyYacCTBYIOIIMX B PEaKIMU BEIIECTB; TEIJIOBOrO 3(dexra
peakuyy; 3HA4E€HHsI BOJOPOJHOIO IOKA3aTesii PACTBOPOB KHUCIOT M LIENOYEHR C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bE€Ma, KOJWYECTBAa BEIIECTBA)
IPOJYKTa PEAKLUH, €CIIM OJHO M3 UCXOJHBIX BEIIECTB JAAaHO B BHJIE PACTBOpA C
orpenenéHHON MaccOBOM J10JIel pacTBOPEHHOTO BEILIECTBA WJIM J1aHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOJYKTa PEaKIMH; OOBEMHBIX OTHOIIECHUMN
ra3os;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U TMPOBOJIMTH
XUMUYECKUNA  JKCIEpUMEHT  (NIpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
NOATBEPKIACHUE KAYECTBEHHOTO COCTaBa HEOPTraHWYECKHUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO HMHAMKATOPOB, HW3YyYECHHE BIIASHMS
pa3nuyHbIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIMH, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnsy) ¢
cOOJII0/IeHNEM TpaBUJl 0€30MacHOro0 OOpallleHHs C BEIIeCTBAaMU U J1a00paTOpHBbIM
oOopynoBanueM, (opMyaupoBaTh I€Jdb HUCCICAOBAHUS, MPEICTABIATh B
paznu4HON (opMe pe3yiabTaThl DKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJTIOATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocyoM W j1abopatopHbIM OOOpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIUSIMHA TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, HKOJIOTMYECKU I€IeCO00pPa3HOro TMOBEACHUS B OBITY M TPYIOBOM
NEATEIbHOCTH B LEJSIX COXPAHEHUs CBOETO 3JI0POBbs, OKPYXKAIOIIEeH MPUPOAHOU



Cpeapl W JOCTWKEHUA €€ YCTOMYMBOIO PAa3BUTHUS, OCO3HABATh OITACHOCTH
TOKCUYECKOI'0 JIEMCTBUS HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHUPOBAHHOCTh YMEHHWH: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMHUYECKOW MHMOpPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas
JuTepaTypa, CpecTBa MaccoBoil uHpopMaluu, UHTEepHET U Apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(pOpMaInio, mepepadaTeiBaTh €€ W UCIOIH30BATh
B COOTBETCTBHUU C ITOCTABJICHHOM y4eOHOM 3a1auei.






11 KJIACC

KounvecTBO yacoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atoma. Ileprognyueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CHI():TelxI/l[a XUMHUYECKUX 9 buGnuorexa [IOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMUUCCKHE PEaKIIHH 19 1 3 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 Hemerarner 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
T 3 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pasznen 3. Xumus u :Ku3HbL
31 Meto/1bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Konrpouabusie IIpakruueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
Atom. CocTaB aTOMHBIX sIIEp. bubmuorexa [{OK
1 o 1 02.09
Xumuueckui aneMeHt. M30Tomnsl https://m.edsoo.ru/59c112ee
CrpoeHne 3IIeKTPOHHBIX 000JI0YEeK Bbu6mmotreka [JOK
2 1 05.09
aTOMOB, KBaHTOBEIC UMCJIa https://m.edsoo.ru/b4d9fffa
Kiaccupukanuss XuMHIeCcKux bubnnorexa [JOK
3 1 06.09
3JIEMEHTOB (S-, -, d-, f-a;emMeHThI) https://m.edsoo.ru/61294af9
Pacnipenenenue 31€KTPOHOB 1O bubnnoreka [JOK
4 1 09.09
ATOMHBIM OpPOHTAIISIM https://m.edsoo.ru/f5f750fe
DIIeKTPOHHBIE KOH(PUTYpaAIUA aTOMOB
5 BHGMCII-:TOB B OCHOEI){OAZI:/I 1 12.09 bubmorexa HOK
. ' https://m.eds00.ru/8149e846
BO30YKIAEHHOM COCTOSIHUH
6 DIEeKTPOHHBIE KOH(PUTYpAIIUA HOHOB. 1 13.09 bubnnorexa [JOK
DJIEKTPOOTPHUIIATENBHOCTE ' https://m.eds00.ru/a0764b24
Ileproauueckuii 3aK0H U
[lepnonnueckas cucreMa XMMHUYECKUX Bub 10K
nonroTeka
7 snemenToB JI. . MenpeneeBa, CBS3b C 1 16.09
IE vﬂ https://m.edso0.ru/16957c01
COBPEMEHHOI Teopuel CTpOeHUs
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1 1909 bubmmoreka [JOK

VMU MIPOCTBHIX U CII0KHBIX BEHIECTB 110
rpyIIaM H epuoaam

https://m.edso0.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
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Cucremarusanus U 00001EHUE 3HAHUN

bubnunoreka LIOK

o 0 TEME 20.09 https://m.edso0.ru/8fad2942
Bunsl xumuueckoil cBsa3u. MexaHu3MEbl

10 00pa3oBaHusi KOBAJICHTHOM CBSI3H. 53.09 bubnmnoreka HOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MeKMOeKyIIIpHbIE B3aUMOICUCTBUS
BajieHTHOCTb 1 BaJICHTHBIE

11 BO3MOXKHOCTH aTOMOB. CBS3b 26.09 bu6nunorexa LIOK
AIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUECKUM CTPOCHUEM

12 [IpencraBienrst 0 KOMIUIEKCHBIX 2709 bu6nunorexa LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MoJIeKyaspHOTO U

13 HEMOJIEKYJIIPHOTO CTpOeHHUs. THIibI 30.09 bubmmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonsaTHE O AUCTIEPCHBIX CUCTEMAX.

14 [IpencraBnenue 0 KOIOUIHBIX 03.10 Bubmaorexa IIOK

https://m.edsoo.ru/da2c70e4

pacTBopax
Hctunnble pacTBOPHI: HACKIIICHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTD. 04.10 bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruaparet

16 CniocoObI BeIpayKEHUS! KOHIICHTPAIIUT 07.10 bubnnorexa [JOK
pacTBOPOB https://m.eds00.ru/328e653a
Pemienue 3aau ¢ uCnoyib30BaHUEM

17 TIOHATHH ""MaccoBast 10715 10.10 but6mmorekxa [IOK

nn

pacTBOpEHHOrO BeuiecTsa', "MoJspHas
KOHLEHTpauus"

https://m.edsoo0.ru/785e0ab4
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18 Knaccudukanus 1 HOMEHKIIaTypa 11.10 bubnunoreka LIOK
HEOPraHWYECKUX BEIECTB ' https://m.edsoo.ru/bf9e108d
CucremaTtu3anus 1 0000IICHUE 3HAHUIMA bubmuorexa [JOK

19 14.10
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no remam
"Ctpoenue aroma. [lepuonuueckuii
3akoH u [leproanueckas cuctema bubnmnoreka HOK

20 17.10
XUMH4YECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BelecTna.

MHuoroo6pasue BemiecTB"
Knaccudukanus XuMHUYECKUX peakiuuit
B HEOPTaHUYECKON U OpraHNYeCcKOin

21 XUMHUU. 3aKOH COXpPaHEHUSI MaCChI 18.10 bubnnorexa [JOK
BEILECTB; 3aKOH COXPAHEHUs U ' https://m.edso00.ru/6335cdd2
MIPEBPAICHHS SHEPTUU TIPU
XUMHUYECKHUX PEAKIIHSIX
TennoBble 3¢ (HeKThl XUMUYECKHX

22 eakimi. TepMoOXuUMHUYECKIE 21.10 Bubmrorexa IOK
P P ' https://m.edsoo.ru/d1db86da
ypaBHECHUS
Borurcnenus o ypaBHeHUAM

23 XUMHUYECKUX PEAKIINH U 24.10 Bubmuorexa IOK

P ' https://m.eds00.ru/87b13954
TEPMOXUMHUYECKHM YPAaBHCHUSM
CKOpOCTbh XMMMUYECKOH pEaKLuH, €€

24 3aBHCUMOCTH OT Pa3IMUHBIX (PAKTOPOB. 25.10
Karanus u xatanuzatopsl

25 I'oMOreHHsbIe U reTepPOreHHbIE PEAKIINU 07.11

26 [IpakTuueckas padora Ne 1 o reme 08.11 bubmuoteka [IOK

"BausiHue pa3nuuHbIX GakTOpOB Ha

https://m.edsoo.ru/lfacaldl
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CKOPOCTh XUMHUYECKOM peakiuu"

OO6patumbie 1 HEOOpATUMBIE PEAKIIUH.

bub6nmoreka [IOK

27 11.11
XHUMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[TpakTrueckas padota Ne 2 o Teme
28 "BiusiHue pa3nudHbIX GakTopoB HA 14.11 bubmorexa [IOK
P P | ' https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XMMHYECKOTO PAaBHOBECHS
DIEKTPOIUTHUECKAS JUCCOLIHALIH.
29 CI/IJ‘ILHI::Ie U cJIa0BIE DIIEKTPOJIMTHI 15.11 Bubmorexa HOK
p ' ' https://m.eds00.ru/5f766hdf
CreneHp TUCCOLHAINN
HMonnoe npousseaenue Boasl. Cpena
30 BOJIHBIX :CTBO (I)IB Bomo I{o HI)II:‘/’I " 18.11 bubnnorexa [IOK
s P POB. BOAOPOA ' https://m.eds00.ru/3966ca89
nokazatenb (pH) pactBopa
I'maponus cosneit. Peakiuu,
31 IIPOTEKAIOIIKE B paCTBOPax 21.11 Bubmiorexa OK
p = P p ' https://m.edso00.ru/09d5a9bd
JIEKTPOJIUTOB
[Tpaktuyeckas padora Ne 3 o Teme
32 "XHWMHYECKHE PEaKIIMA B pacTBOpax 22.11 Bubmuorexa IOK
P " P P ' https://m.edso00.ru/2e3daeb0
AIEKTPOIIUTOB
OKHCIIUTEIBHO-BOCCTAHOBUTEILHEIE
33 eakuy. BaykHeHIie oKMCINTEIN U 25.11 bubmiorexa LOK
PeAKIIHH. ) https://m.eds00.ru/56226060
BOCCTAHOBUTEIHU
34 Merton 37eKTpOHHOTO (JIEKTPOHHO- 58.11 bubmuoreka [IOK
MOHHOT0) Oajanca ' https://m.edso0.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB 2911 bubmmoreka [JOK
BEIECTB ' https://m.eds00.ru/93fb97d2
bubnunorexa LIOK
36 P 02.12
CHICHHE Sa/aT PAsITIHBIX THHOB https://m.edso0.ru/5a859d16
37 Pemienue 3agau paznuyHbIxX 05.12 bu6nunorexa LIOK
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tunos.[IpakTukym

https://m.edsoo.ru/5afa265d

Cucremaru3anus 1 0000IIeHNe 3HAHUI bubmuorexa [IOK

38 06.12
1o TeMe "XuMuyeckue peakuuu” https://m.edsoo.ru/c161eb85
KonTponbhas pabota no teme bubmmoreka [JOK

39 09.12
"Xumuyeckue peakiuu" https://m.edso0.ru/a8a0a930
[TonoxeHnrne HeEMETAIIOB B
[Teproauieckoi CUCTEME XUMHUYECKHIX Eus 10K

NOJIMOTEeKA
40 anemenToB J[. . Menaeneera u 12.12
A a https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
du3nyecKue CBOWCTBAa HEMETAIIOB
AnoTponusi HeMETauIoB (Ha IpUMEpe
41 KHCII0poJia, cepsl, hocdopa u 13.12 bubmorexa [IOK
pOAa, CEpET, P ' https://m.edsoo.ru/ef92c91c
yriaepoaa)

42 Bonopon: nomyuenue, pusndeckue u 16.12 bubnnoreka [JOK
XAMHYECKHE CBOMCTBA. [ Mapu bl ' https://m.edsoo.ru/0aa8f613
["anoreHsl: HaXOXKACHHUE B IPUPOJIE,

43 CHOCOOBI MOTyYEHUS (bI/I3I/I‘{peCII)(I/Ie " 19.12 bubmorexa HOK

i o ' https://m.eds00.ru/4e223795
XUMHUYECKHE CBONCTBA
l'anorenoBonoponasl. Baxuermme
44 KHUCIIOPOACOAEPIKAIIUE COCTUHECHUS 20.12 Bubmaorexa IIOK
P P ' https://m.eds00.ru/6b3255e6
raJIoreHOB
JlaGopaTopHbIe U TPOMBITIICHHBIE

45 CIOCOOBI MOJTyYEHHUSI TaJIOTEHOB. 53.12 bubnuotexa [JOK
IIpuMeHeHne rajJloreHoB 1 UX ' https://m.eds00.ru/6971aca4
COEMHEHUI
[TpakTrueckast pabota Ne 4. Pemenue

bu6nunorexa LIOK
46 OKCHEPUMEHTAIBHEBIX 3a4a4 II0 TEME 26.12

"T"amoreus!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
HPOMBIIICHHBIE CIIOCOOBI MOJTYUCHHS,

bubnunoreka LIOK

47 27.12
bu3HYeCKre U XUMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHue Kuciopoaa U 030Ha
bubnunoreka LIOK
48 OKCHIBI U IEPOKCHIBI 30.12
A pOKCHA https://m.eds00.ru/5c8816a0
bubnunoreka LIOK
49 Pemrenue 3amaq pa3nu4HBIX TUIIOB 09.01
AaTPp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKICHUE B IIPUPOJIL,
50 CH(I;)CO6LI MTOTYYEHUS (;H3II)/I‘ICCKI/I6 u 10.01 bubmorexa HOK
yi 7 ' https://m.edsoo.ru/46afael6
XHMHYECKHUE CBOMCTBA
bubnunoreka LIOK
51 CepoBozopoa, Cynb@uabl 13.01
POBOAOPOZ, CyIbhHA https://m.edso0.ru/7¢875999
Kucnopoacoaepsxaire coeIMHEHUS
52 cephl gCO6eHle)CTI/I CBOICTB CEpHOMU 16.01 bubmorexa HOK
PBI- p ' https://m.edso00.ru/8cfa2548
KHUCJIOTBI
[IpakTuueckas pabora Ne 5. Pemenue
53 JKCHEPUMEHTAJIBHBIX 3a71a4 110 TEME 17.01 Bubmaorexa IIOK
. prve | ' https://m.edsoo.ru/Oafb05e4
Cepa u e€ coeuHEeHUs
A30T: HaXO0XJACHUE B IPUPOJIC,
54 CIOCOOBI MONTy4YeHUsI, PU3UUECKHE U 50.01 bubnmnorexa [JOK
XHUMUYECKHE CBOMCTBA. AMMHAK, ) https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnoponacoaepxaniue coequHeHUS
55 azora IZ)CO6GHI?OCTI/I CBOICTB a30THOM 23.01 bubnuorexa [JOK
' ' https://m.eds00.ru/e2965afe
KHCJIOTBI
[IpuMeHeHne a30Ta U ero COeTMHCHHUM.
56 1Y i\ 24.01 bubmuorexa [{OK

A3oTHBIE y10OpeHHs

https://m.edso0.ru/129f5059
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docdop: HAXOKAESHUE B IPUPO/IE,
CIOCOOBI MOJTydeHHUsI, PU3UUECKHE U

bubnunoreka LIOK

57 27.01
xuMuueckue cporictBa. dochumbr u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunpl dhocdopa,

58 docho c((l)) e(bxcz ne kuciotel. Conu 30.01 bubmorexa [IOK

peoACpIRall ' ' https://m.eds00.ru/c7a2d429
(bochopHON KHCIIOTHI
[Mpumenenne docdopa u ero bubnnorexa [JOK

59 . 31.01
coequnenuii. dochopHsie ynoopeHus https://m.edsoo.ru/a218070a
[TpakTuueckast pabota Ne 6. Pemenue

bubnuoreka [{OK
60 JKCHEPUMEHTAIBHBIX 3a4a4 110 TEME 03.02
https://m.edso0o.ru/8175ac3f
"A3zot u pochop u ux coenuHeHU"
VYrnepoa: HaX0XJIeHUE B PUPOJIE,

61 AITOTPOTHbBIE MOIU(PUKALINY; 06.02 bubmmoreka [JOK
(bU3HYEeCKUEe U XUMHUYECKUE CBOMCTBA, ' https://m.edsoo.ru/1eb19f9e
MpUMEHEHUE
Oxcup yriepoga(ll), okeng

62 ne oyZ(I\f) (OJ'I)LHa}I KHCIIOTa U €€ 07.02 bubmorexa [OK
YHIepon 24 ' https://m.edsoo.ru/dba58adf
conu

bubmmoteka IIOK
63 P 10.02
CIICHHE 43T PaSIMHHRX THITOB https://m.eds00.ru/6029b609
Kpemunii: HaxoXaeHNe B IIPUPOJIE,
64 05000651 oJT e:llm q)nsnzeflme U 13.02 bubmorexa [IOK
i 7 ) https://m.eds00.ru/143558ab
XUMHUYECKHE CBONCTBA
65 Oxkcua kpemuausi(1V), kpemaneBas 14.02 bubmmoreka [JOK
KHCJI0TA, CUJIMKATHI ) https://m.eds00.ru/3170e7b1
bu6nunorexa LIOK
IIpuMeHeHne KpeMHHUS U €T0
66 17.02 https://m.edsoo.ru/393cdac0

coenuaeHUi. CTEKII0, €0 MOJydeHue,

https://m.edso0.ru/5823cefb
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BUBI CTCKIIA

bu6nuoreka [IOK
67 P 20.02
CHICHIE AL PASIIIHbIN THIOB https://m.eds00.ru/b624£801
68 CucremaTtusanus 1 0000IICHUE 3HAHUI 21.02 bubmuorexa [IOK
o teme "Hemeramisr" ' https://m.edso00.ru/6e864db5
69 KoHnTtponbHas pabota 1o teme 24.02 bubnmnoreka HOK
"Hemeramuisl" ' https://m.edso00.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIbHON 27.02 Bbu6moteka [JOK
paboThI, KOPPEKIIHS OIMHUOOK ' https://m.edsoo.ru/2b7e9510
ITonoxxeHrue MeTaJlJIOB B
[Teproauieckoil CUCTEME XUMHUYECKHIX
71 aeMeHTOB. OCOOEHHOCTH CTPOCHUS 28.02 bubmorexa [IOK
: p ' https://m.eds00.ru/9839c16c
AJIEKTPOHHBIX 000JI0YCK aTOMOB
METaJIIOB
OO6mue ¢puznyeckrue CBOMCTBA
72 MeTauioB. [I[puMeHeHne MeTaJlJIOB B 03.03 bubmorexa LHOK
P ' https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
CmuaBsl MetauioB. Kopposust bubnnorexa [JOK
73 06.03
METaJIIOB https://m.edso0.ru/42b872e3
bu6nmorexa LIOK
74 P 07.03
CHICHHE Sa/1a% PASIHAHA THIOB https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHUYECKUHN PsiJT HAMTPSHKEHUI
75 MeTaJ'IJl':I)OB OO6mue cnopcoﬂ61>1 H(I))J'I EHUs 10.03 bubmorexa HOK
- O i ' https://m.edsoo.ru/94eb377a
METaJIOB
OO6mas xapaktepuctuka MmetayioB |A-
76 rpymsl llepruoauyeckoin cucteMsl 13.03 bu6muoreka [JOK

XAMHYECKUX 31EMEHTOB. HaTpuit u
Kanuii: mony4denue, Gusndeckue u

https://m.edsoo.ru/e12c26b3
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XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC
IMPOCTHIX BEIIECCTB U UX COGI[I/IHCHI/Iﬁ

Oo6mas xapakrepuctuka metamioB |1A-
rpymsl llepuoauyeckoi cucrteMsl
XAMHYECKHUX 3JIEMEHTOB. Maruuii u

bubnunoreka LIOK

" KaJbIMI: TIOTy4YeHue, Gru3nyeckue u 14.03 https://m.edso0o.ru/7c3e49c0
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COEIMHEHUN

78 JKEcTKOCTh BOMBI U CIIOCOOKI €€ 17.03 bu6nmorexa LIOK
YCTPaHEHHUS https://m.edsoo.ru/c74bfae9

79 AnoMuHU#: Iony4yeHue, pusndeckue u 20.03 bubnuorexa [IOK
XHMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U

80 TUJIPOKCHJIA ATFOMUHHS, 21.03 bubnunoreka LIOK
TUJIPOKCOKOMIUIIEKCHI aJTFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MpUMEHEHUE

81 Pemenne 3a1a4 pa3au4HbIX TUIIOB 31.03
[Tpaktuyeckas padora Ne 7. Pemenue

82 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 03.04 Bubmuorexa IOK
" " https://m.edsoo.ru/27a4af43

MeTaJiTel TJIABHBIX TOATPYIITT

OO01mas XxapakTepuCTHKa METAJIOB

83 no6ounbIxX noarpynn (b-rpymm) 04.04 bubnnorexa [JOK
Ileproanueckoi CUCTEMbI XUMHYECKUX https://m.eds00.ru/610d7431
3JIEMEHTOB
®du3nuecKue U1 XUMHUECKHE CBOMCTBA

84 XpOMa U €ro COeAMHEHUH, UX 07.04 bubmorexa LIOK

https://m.edso0.ru/9911bef3

MPUMEHEHUE

85 Baxueiimme coequHeHns Maprasiia. 10.04 bubnuotexa [JOK
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IIepmanranar xanus, ero
OKHUCJIUTEJIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMICTBA

bu6nmorexa [IOK

86 J)Kelle3a U ero coequuennii. [lonydenue 11.04
A v https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIUIaBOB Kele3a
dusznueckre 1 XUMHUYECKHE CBOIICTBA
87 MEIU U €€ COeqUHEHNUI, UX 14.04 bubmaorexa LIOK
’ ) https://m.edso00.ru/2bc0f954
IPUMCHCHUE
dusznueckre U XUMHUYECKUE CBOIICTBA
88 IIMHKA U €r0 COeAUHEHUH, NX 17.04 bubnunoreka LIOK
npuMeHeHue. ['uapoKCOKOMIUIEKChI ' https://m.edsoo.ru/b1f2beal
LIUHKA
[TpakTuueckast pabota Ne 8. Pemenue
bubnunoreka LIOK
89 9KCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME 18.04
" " https://m.edsoo0.ru/a6e352ea
MerTabl TOOOYHBIX MOATPYIIT
90 Pemenne 3amay pa3nuUHBIX THIIOB 21.04 bubnmorexa IOK
fatp https://m.edso0.ru/a8b83d83
O00011eHNEe U CUCTEMATU3ALIS 24.04
91 W3yYEHHOI'0 MaTepuala o TeMe bubnmorexa IOK
| Y " P https://m.edso0.ru/e91fe975
Mertamnisl
92 KonTposabHas padbora no teme 25.04 bubmuoreka [IOK
"Mertannb!" https://m.edso0.ru/83f63ea3
03 AHanu3 pe3ynbTaToB KOHTPOJIBHON 28.04 bubmuoreka [IOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edsoo.ru/9ebff2fd
Poxab xumuu B o0ecrieueHnu 02.05
94 YCTOWUYMBOT'O Pa3BUTHUS YEIIOBEUECTBA. bu6muoreka [JOK

IIonsatue o HAayYYHBIX MCTOAaX
HCCICcaJ0BaHus BCIICCTB

https://m.edso0.ru/080fe1f0
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Hayunble npuHIAIIBEI OpraHU3aluy 05.05
XUMHYECKOIO MPOU3BO/ICTBA. bubmmoreka [JOK
95 1
[TpombIIIEHHBIEC CITOCOOBI TTOJTYYCHHS https://m.edsoo.ru/2e45a44f
Ba)KHEUIIINX BEIIECTB
XHUMHUYECKOE 3arps3HEHUE 08.05
96 OKPYIKAIOILEHN CPeabl U €T0 1 buGnuorexa [IOK
24 P https://m.eds00.ru/9f11bf51
[IOCEICTBUSA
97 XuMHS ¥ 3I0POBbE YEITOBEKA. 1 12.05 bu6nunorexa LIOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edsoo.ru/a6552721
08 Xumug numy. Poiab XumMun B 1 15.05 bubnunoreka LIOK
o0ecrieueHuy MUIEeBOl 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
Kocmerndeckue u mapgromepHbie 16.05 Bbu6mmotreka [JOK
99 1
cpencta. beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBCTBE. BakHelmume 19.05
100 CTPOUTENLHBIE U KOHCT HOHHBIE 1 bubnnorexa [JOK
p PYKIL https://m.edso0.ru/61e69003
MaTepHaIbI
XHUMHSA B CEIbCKOM XO3SHCTBE. 22.05
101 Oprannyeckue U MUHEpPaJIbHBIE 1 bubnuorexa [JOK
p p https://m.edsoo.ru/fd39587d
yno0peHust
102 Cuctemaru3zanusi 1 0000ITICHUE 3HAHUIA 1 23.05 bubmmoteka IIOK
10 TeMe https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

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

Xumus. 11 knacc. YrnyOneHHsid ypoBeHb. Yueonuk - ['abpuensn O.C., JIsicoBa

I'T.

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA
Xumus. 11 knacce. YrinyOieHHbI ypoBeHb. YueOnuk - 'abpuensn O.C., JIsicoBa

I'T.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
http://www.alhimik

ruhttp://www.hij.ru/






