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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
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
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.).

XuMHsI Ha YpOBHE YIIIyOJIEHHOTO HW3YYEHHUS 3aHMMAeT 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
OpOAODKEHHs OOyueHHUsT B OpraHu3alusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mnporpamme 1o XMMHM Ha3Hay€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEJENICHUE: MNPHUHLMIIOB CTPYKTYpPHUPOBAHUS W IOCIEIOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa30BaTeNIbHBIX JIOCTHKEHUH OOydarommxcs B
pamMKax MTOTOBOM arrectanu B (GoOpMe E€IMHOTO TOCYAapCTBEHHOTO
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 JOJDKHA OIpPENEsThCSl B COOTBETCTBUU C HAINPABICHUEM 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 pacllUpeHue U  YIrIyOJeHHEe 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
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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. XUMHUYECKAsl 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 HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHHU
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
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MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ononornyeckoro npoduiast OOJBLINI yAENbHbIM Bec OyAeT MMETh OpraHuvecKas
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, KaK JIMIOUAbI, OEJKH, YTIJEBOJAbI, HYKIECHHOBBIC
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 ¢dopMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHUS, 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 obOnacteil «EcTecTBeHHO-HayuHble NOpenMeTb», «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), 3a7aueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMHUPOBAHUE 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 Mpearosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUWA: O MaTepUaJIbHOM 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, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON Cpelie;

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
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XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPAaMOTHOTO perieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrayOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMNA LENOCTHOM CHCTEMBbI CpeIHEro oOmero oOpa3oBaHUsA NPHU W3YYEHUU
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUH TIPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O0O0JIACTH TEOPETHYCCKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opMupoBaHHME YMEHMII W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9nciIo 4acoB, MPETYCMOTPEHHBIX JIJISI U3YYCHHUS] XUMHUH Ha yTIyOJIeHHOM
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 OBYUYEHUA
11 KIIACC

OBIIASA U HEOPTAHNUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
ANIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIC UMCIIA. JHEPreTUUYECKHE YPOBHU U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukanus XuMHIeCKIX 3JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DneKTpoHHBIC KOH(HUTYypalK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30Y)XIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(DUTYpaIii HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOHA U llepronnyueckoil cucTeMbl
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX PJIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpydnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Meneneesa.

XuMHUYECKasi CBs3b. BHIBI XMMHYECKOM CBS3U: KOBAJECHTHAsl, WOHHAaf,
MeTajuinueckas. MexaHu3Mbl 00pa30oBaHUs KOBAJICHTHOM CBA3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJIMHA CBA3U. [10JISIpHOCTH, HATPABIEHHOCTH U
HAChIIIAEMOCTh KOBAJICHTHOW CBsi3u. KpaTHbele cBs3u. BogoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

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

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

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

[Tonstue o nucnepcHbix cucremMax. VictuHHble pactBopsl. IIpencrasienue o
KOJUIOUJHBIX 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.



Knaccudukanms XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHudecKou
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOM peakiiy, €€ 3aBUCUMOCTb OT Pa3IU4HbIX (HaKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIii. XuMU4IecKkoe paBHOBecre. KoHcTanTa
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JAaBJIICHUE U KOHIIEHTPAlMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [puauun Jle [larense.

OnekTponutuyeckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienioyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponu3s coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB M PACIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3lIoKEHWE MEPOKCUAAa BOAOPOJAa B IPUCYTCTBUM KaTallW3aTOpPa, MOJEIN
KPUCTALTAYECKUX PEIIETOK, MTPOBEJICHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eiieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAMKATOPOB, HU3YUYECHUE BIMSIHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKOMW pEAKIMU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[lonoxxenne HemeTtaioB B Ilepmoandeckor CcUCTEME  XMUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAIIOB (HAa MPUMEPE KUCIOPOJA, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUECKHE CBOMCTBA: PEAKIUU C
METaJUIaMAd M  HEMETAJUIaMH, BOCCTAHOBUTEJIbHBIE  CBOMCTBA. ['mWapuisbl.
TornrBHBIE SJIEMEHTHI.

["amorensl. Haxoxaenuwe B mpupoje, crnocoObl MOJNydeHus, (puandeckue u
XMMHYECKHE CBOWCTBA. ['asioreHoBOAOpOAbl. BaxkHelne KUCIopoacoAepKalliue
COCIMHEHUs TrajoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CHOCOOBI MONTYYCHUS
KuCcaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepbi(1V), oxcua
cepol(V1). CepHucras u cepHasi KUCIOTHI U UX cosid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUIbl. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHCIIOTHI ¥ X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHune azoTta
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. [lpumenenue dochopa u ero coemunenuii. dochopHbie
yA0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyecknue W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaAHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIU. AKTHBUPOBAHHBIA Yyroyb, ajacopOuus. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHMs, (U3NUECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenue MerauioB B Ilepuonyeckoil cucTeMe XUMHAYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYeK aToMoB MeTauioB. OOrue
dbu3nyeckue cBOWCTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mas xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanuii: mnonydeHue, ¢GU3MYECKUE U
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHECHUM.

O6mast xapakrepuctuka metamioB |lIA-rpymnmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W KajdblUi: TMOJydeHHe, (QU3nueckue u
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUH.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHui. AmdoTepHbIe CBOWCTBA OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.
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OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U JUXpOMAThI, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHue u npuMeHeHue Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanaus, €ro OKMCJIUTEIbHbBIC CBOMCTBA.

duzryeckre U XMMUYECKHUE CBOICTBA >KeJe3a U ero coenuHeHuil. OKCUpl,
ruapokcuasl U conu xeneza(ll) u sxenesa(lll). [Toayuenune u npuMeHeHue xKene3a
U €ro CILIABOB.

Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEJIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJU U €€ COCAUHEHUM.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPeHHe cepbl, ¢docdopa, xKeine3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE LIMHKA W JKejie3a C PacTBOpAMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AIOMUHUS M LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorensy, «Cepa u e€ coenuHeHUs», «A30T U (HocPop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [loHsaTue
O Hay4YHbIX MeETOJaxX TIO3HAHUS M METOJIOJOTUU HAY4YHOTO HCCIICIOBAHUS.
Hay4Hble mpuHIMIBI OpraHU3aluii XUMHYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CrocoObl TOTYYEHHUsI BaXXKHEUIIIUX BEIIECTB (HAa MpUMEpe MPOU3BOJICTBA aMMHAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbITiuieHHbIE CITOCOOBI TOJIYYeHUSI METAUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH Cpelbl U €ro MOCIE/ICTBUS.
Ponp xumMuu B o0ecrieueHnu YHEPreTuIeckoil 6€30MacHOCTH.

Xumusg ©  300pOoBbe 4enoBeka. JlekapcTBeHHblie cpenctBa. [IpaBuiia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
o0ecrieueHnH MHUIeBOM 0e30MaCHOCTH.

10



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30MacHOr0 HCIMOIb30BaHUS TIpernapaToB OBITOBOM XUMHUH B MOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMus B CEIbCKOM X03sicTBe. OpraHnyeckre U MUHEpaIbHbIE YI0OpPEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPaCKH, CTEKJIO, KE€paMHUKa.
Matepuainsl asis 31eKTpoHUKU. HanotexHomoruu.

Pacuérurle 3amaun.

Pacuétel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIECTBA) MPOMYKTOB PEAKIIUU, €CIH OJHO U3
BEIIIECTB HMMEET IMpuUMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOIYKTa
peaKkuuu, €ciau OJIHO M3 BEIIECTB JaHO B BHUAE pacTBOpA C OMNPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTpAI[MM BEIIIECTBA B pPacTBOpe, JOJIM BBIXOJA MPOAYKTa pPEaKIUH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TpU  H3YyYEHUH OOmEed W
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK W MOHATHUMI, MPUHATHIX B OTACIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO011e ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHUE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KJaccu(PuKalus, MepuoaudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

®dusuka: Marepus, MHUKPOMHUpP, MaKpOMHp, aTOM, OIJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBAa, HJICAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buosnorusi: kjaeTka, opraHusMm, 3KocucTema, ouocdepa, MmeTaboanu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK YHEPTUU B SIKOCUCTEMAX.

['eorpadusi: MuHEpasnbl, TOPHBIC MOPOJIbI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypcehl.

TexHoMorus: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTepualibl, CEIbCKOXO03IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI TPOMBIIIJIEHHOCTb,
dapmareBTUUECKAS MPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAS
MIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.

11



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIIOCOOHOCTH CTABUTH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUA TNpeaAMeTa «XHMHUS»  OTPAXKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIbHOCTH
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOpPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

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

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
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;
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WHTEpeCca M MO3HABATEJbHBIX MOTHUBOB B TOJYYEHUU U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh 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:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

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

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
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 MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJISIM TpyJa U pe3yiabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE TIPUPOITHON U COIMAIBHOM CPEIbI;
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OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

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

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJIECHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JJIE  COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOM 0€30MacCHOCTH, B Pa3BUTUHU MEAUIMHBI, 00€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUSA CYIIHOCTU 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 HAay4yHbIX (AKTOB M HMEIOLIUXCA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.
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METAINIPEIJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHSI TPOTPAMMBI TI0O XMMHH HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHUS  OOydaIOIUXCS
MEKIUCIUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTpPaKaoIIne
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpPa H CHEONU(PUKY METOIOB IO3HAHUA,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIece, CUCTeMa, HayIHbIM (aKT, MIPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, NCCIIeIOBaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJbHbIC y4eOHBbIC NEHUCTBUs (ITO3HABATEIBbHBIE, KOMMYHUKATHUBHEIE,

PErYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aronXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YYCOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

UCIIOJIb30BaTh IMPU OCBOCHHM 3HAHUN MPUEMBI JIOTMUECKOTO MBbILIIICHUS:
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aUMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIOLIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINIM;

YCTAaHABJIMBATh MPUYUHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISATh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUSI B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,
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IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNUS — XUMUYECKUI
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakuuMu — MpU pElIeHUH Y4YeOHBIX MO3HABATENBHBIX M NPAKTHUUECKHUX 3ajad,
IPUMEHATHh HA3BAHHBIE MOJEJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBHS:

BJa/I€Th OCHOBAaMH METOJIOB HAYYHOI'O TO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuit;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHHUS U OCHOBBI Ui (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/I€Th HABBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAaHHBINM OTUET O POEIaHHOM padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METOJIOB [TO3HAHMSI.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HH(PopMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTEpHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
orObope wuHpOpMaLMK, HEOOXOJMMOM [l BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U PA3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAyYHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMH(popManueil: MNpUMEHATh MEXINpeAMeTHble ((pusmueckue
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, aO0peBUATYPHI, HOMEHKIIATYPY;
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HCIIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIIECTBY 00CYK/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JVCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYIUPOBATH CBOM MPEIOKEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3CHTAUUEN pe3yJbTaTOB I103HABATEIBHONW JESITEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSATEIIBHO WIH COBMECTHO CO CBEPCTHUKAMU TP BBIIOJIHEHUHU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKOU paboThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoeKTa, u GopMyJIUpPOBATH BHIBOJIBI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ:

CaMOCTOATENILHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 HMX pemeHus ¢ y4€TOM TOJyYeHHUs HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CaMOKOHTPOJb JICITEILHOCTH Ha OCHOBE camMoOaHajau3a H
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATBI

[TpenmeTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEI 10 XUMHUHU Ha yriayOaéHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCSCKUC
JUIs1 yaeOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHHS, YMEHUS U CIIOCOOBI ICHCTBUM
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUBI JESITCILHOCTH
10 TIOJYYCHHWIO HOBOTO 3HAHWS W NMPUMEHEHWIO 3HAHWA B Pa3IMYHBIX yUEOHBIX
CUTYaIlMsIX, a TAKXKE B pPeabHBIX KU3HCHHBIX CUTYyAITUsIX, CBI3AHHBIX ¢ XuMue. B
mporpaMme MO0 XHWMHH TIPEIMETHBIE pPE3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YCHHUSI.

11 KIIACC
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[IpenmeTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJIECHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECIEYEHHH YCTONYHMBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOH, DHEPTeTHUYCCKON W THUIICBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHUalIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAI[MOHAIBHOIO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHUSI K CBOEMY 3J0POBBIO M MPHUPOJAHOU

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMUYECKHH JJIEMEHT, aTroM, SJIpo aToMa,

U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIC OpOUTAIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToOMa, TUOpUAM3AlMs aTOMHBIX OpOUTANIe, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, HWOHHAsA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HERJIEKTPOJIMUTHI, SJIEKTPOJUTHYECKAss JUCCOLUMALMS, CTENEHb JUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMUUECKON pEeaKIui, XUMUYECKOE PAaBHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DJICKTPOIUTHUECKOW THUCCOIUAIMU, TEPHUOIUYECKUMA
3akoH JI.1. MeHieneeBa, 3aKOH COXpaHEHHSI MacChl BEILIECTB, 3aKOH COXPAHEHUS U
MPEBPAILEHUS] SHEPTUU NPU XUMHUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMs, JiekKallue B OCHOBE TMOHUMAaHUS
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUSI O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMHUYECKUX M  KUHETUYECKMX 3aKOHOMEPHOCTAX  MX
MPOTEKaHUs, 0 XUMUYECKOM DPaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHCTEMaXx;
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJIb30BAaHUU BAXKHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MPUHLOUMNAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;
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c(hOpPMHPOBAHHOCTh YMEHHSI HCIOJIb30BaTh XWMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIMHEHUSX, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOW CBSI3M WU THUIA KPUCTAJUIMYECKOH pPEMIETKU, OOMEHHBIH U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(P(eKTy peakiuu, WU3MEHEHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOUIYECKOTO 3akoHa [].
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucrembl .M.  MenneneeBa,  UCHONB3Ys  TOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuogam u rpynmnam Ilepuonnueckoin cucremsr [J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIUH; peaKIuii MOHHOTO OOMEHa MyTEM COCTaBJIEHUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );
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cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaKkIMud B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTOpOB, a TaK)KE XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS 10/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIuH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOIMe HayyHble TMPUHIMIBI XUMHUYECKHUX IIPOU3BOJICTB; 11€71€C000pa3HOCTh
MIPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOUYKH
3pEeHUS COOTHOIICHUS PUCK-TIOJb3a;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU SKCIEPUMEHTAIILHOM UCCIEIOBAHUU BEILECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JEATENbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MIOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALWs;
Macchl BelIECTBA WM 00BbEMA rasa Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
pEaKUHM; 3HAYEHUs BOJOPOIHOIO IOKAa3aTess PaCTBOPOB KHUCIOT M LIEJIOYEUN C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JAaHO B BUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIbHO IJIAHUPOBATH U TPOBOJUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKAECHNE KAYECTBEHHOI'O COCTaBa HEOPTaHMYECKUX BEILECTB, ONPEIACIICHUE
Cpeapl pacTBOPOB BELIECTB C IOMOIIBIO HWHAMKATOPOB, HW3YyUYECHUE BIIUSHUSA
pa3MYHBIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOW  peakIuu, peIICHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATH MX
JIOCTOBEPHOCTH;
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c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I1E€JIECOO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(OpMaInio, mepepadaThiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbie
Ne /it P Kontpoannbie Ilpakruueckue (uidpp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
bubnuoreka [IOK
11 u Ilepnonnueckas cucteMa XMMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bu6nmorexa LIOK
13 AMMITIECKHE peakiiin 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6nmorexa LIOK
21 Hemeraot 31 1 3 https://m.edsoo.ru/2dd5724
bubnunorexa LIOK
22 Merastet 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Paznen 3. XumMus u ;Ku3Hb
31 Merto/ibl TO3HAHUS B XUMUHU. XUMUS U 9 bubmuoreka [{OK
' KH3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazueny 9
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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HOYPOYHOE IINTAHUPOBAHUE

11 KJIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Tema ypoka Hara undgponbie
n/n Bceero U3YyYeHUS oOpa3oBaTesibHbIE
pecypcsl

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1 bubnnoreka [JOK
anemMeHT. M3oTomnsl https://m.edsoo.ru/59c112ee

5 CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB, 1 bubnmoreka [JOK
KBaHTOBBIE UKCia https://m.edsoo.ru/b4d9fffa

3 Knaccudukanus XuMHU9ecKux JIeMEHTOB (S-, 1 bubmmorexa [IOK
p-, d-, f-a;memeHThI) https://m.edso00.ru/61294af9

4 Pacrnipenienenue aIeKTpOHOB 110 ATOMHBIM 1 bub6nuorexa [IOK
opouTasaM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTYpAIH aTOMOB

5 3neMeII{)T0B B OCHO];II)-IOI\??/I I]io36y>KIléHHOM 1 bubmmorexa [TOK

https://m.eds00.ru/8149e846

COCTOSIHUH

6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 bubnuorexa [JOK
DIIEKTPOOTPHULIATENBHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas

7 CUCTEMa XUMHUYECKUX dieMeHToB /1. 1. 1 bubnmnoreka [JOK
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEM https://m.eds00.ru/16957c01
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB

3 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU 1 bubnmnoreka [JOK

MIPOCTBIX M CJIOKHBIX BEIIECTB 1O TPYIIIAM U
TeproIamMm

https://m.edsoo0.ru/f8468927
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9 Cucremaru3anus U 0000IICHUE 3HAHUM 10 1 bubmuoreka [JOK
TeMe https://m.edso0.ru/8fad2942
Bunnl xumndeckou cBsi3u. MexaHu3MEI
10 00pa30BaHMs KOBAJICHTHOW CBSI3H. 1 bubnnoreka [JOK
Bonopoanas cBsi3b. MexMONEKyIsIpHbIE https://m.edso0.ru/5a8072af
B3aUMOJICVCTBHUS
BaneHTHOCTP U BaJIeHTHBIE BOZMOXKHOCTH
11 aToMOB. CBSI3b JIEKTPOHHOM C TYpbI 1 bubmmorexa [JOK
' P TPYKIYP https://m.edso0.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM
12 [IpencraBieHust 0 KOMIUIEKCHBIX 1 bubnmoreka [JOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemecTBa MoneKyasspHOTO U
13 HEMOJIEKYJISIPHOTO CTPOCHHUS. THUIIBI 1 bubmmoreka [JOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.eds00.ru/e167635b
BEILIECTB
14 [IonsiTHE O NTUCTIEPCHBIX CHCTEMAX. 1 bubnuorexa [JOK
[IpeacraBnenue 0 KOJUIOUIHBIX PaCTBOPAX https://m.edsoo.ru/da2c70e4
WctruHHBIE pacTBOPBI: HACBIILIEHHBIE U
15 HEHACHIIIEHHBIE, PACTBOPUMOCTD 1 bubmorexa LOK
> P P : https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU 1 bubmuorexa [JOK
pacTBOpOB https://m.edso0.ru/328e653a
Pemenue 3amau ¢ ucnosib30BaHUEM TTOHSATHI
17 "MaccoBas J0Jd PacCTBOPEHHOIO BemecTsa" 1 bubmmorexa [TOK
| P P . ’ https://m.edsoo.ru/785e0ab4
MOJIIpHasi KOHIICHTPAITHs
18 Krnaccudukanus u HoMeHKIaTypa 1 bubmuorexa [IOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0 1 bubnmoreka [JOK
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TEMC

https://m.edsoo.ru/8d2c6a3a

Kontposbnas padora mo Temam "CtpoeHue
aroma. [leproanueckuii 3aKOH U

bu6mmoreka [JOK
20 [lepuonnyeckas cucreMa XUMHYECKUX 1
. https://m.edsoo.ru/70a60aa4
anemenToB /. 1. Menneneesa", "Crpoenue
BemecTBa. MHOrooOpasue BemecTs"
Knaccugukanus XuMHUecKuX peakuuii B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
21 3aK0H COXpaHEHNSI MACChI BEIIECTB, 3aKOH 1 bubmorexa [IOK
p ’ https://m.eds00.ru/6335cdd2
COXPAHEHHUS U IPEBPALIECHUS] SHEPTUU PU
XUMHUYECKUX PEaKLMSIX
99 Tennobie 23 (HEKTh XUMUUECKUX PEAKITHA. 1 bubnnoreka [JOK
TepMoXuMHUYECKHE YPABHEHUS https://m.edsoo.ru/d1db86da
93 Beruncnenus no ypaBHeHUSM XUMHYECKUX 1 bubnuorexa [JOK
peakuuil ¥ TepMOXUMHUYECKUM YPABHEHUAM https://m.eds00.ru/87b13954
CkopocTh XMMHUYECKOM peakuuu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX (haKTOPOB. 1
Karanu3s n kaTanu3aTopbl
25 ['oMoreHHbIe ¥ reTepOreHHbIE peakuu 1
IIpakTuyeckas padora Ne 1 o teme
26 "BausiHue pa3nuyHbIX (GaKTOpOB Ha 1 bubmmorexa LIOK
P . P \ https://m.edsoo.ru/1facaldl
CKOPOCTb XUMHUYECKOW PEAKIIUU
97 O6partumbie 1 HEOOpATUMBIE PEAKITUH. 1 bubmuorexa [JOK
XHUMHYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[IpakTuueckas pabora Ne 2 o Teme
28 "BnusiHue pa3nuyHbIX GaKTOpOB Ha 1 Bubmorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMUYECKOTO PaBHOBECUS
29 Dnektponutrueckas auccounanus. CuiabHbie 1 bubnmoreka [JOK
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U ciabble AeKTpoauThl. CTeneHb
T CCOIIMAITUH

https://m.edsoo.ru/5f766bdf

Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

bu6mmoreka [JOK

.B i H 1
30 pactsopos. Boxopozsii nokasareis (pH) https://m.eds00.ru/3966ca89
pacTBopa
31 I'maponus coneit. Peakiuu, nmpoTekaronume B 1 bubmuorexa [JOK
pacTBOpax 3JIEKTPOJIUTOB https://m.edso0.ru/09d5a9bd
[IpakTuueckas padora Ne 3 1o Teme
32 ")I()I/IMI/I‘IGCKI/IC peaK WM B pPacTBOpax 1 bubmorexa OK
f) B P P https://m.edsoo.ru/2e3daeb0
AJICKTPOJIUTOB
OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC
33 eaKIu. BakxHelIe OKUCINTEIN U 1 bubnnorexa [IOK
p ) https://m.eds00.ru/56226060
BOCCTaHOBUTEIIN
34 Mertoa 51eKTPOHHOTO (3JIEKTOHHO-HOHHOTO) 1 bubnunoreka [JOK
Oayanca https://m.edsoo.ru/fb691387
35 DNEKTPOIN3 PACTBOPOB U PACILIIABOB 1 bubnuotexa [JOK
BEIISCTB https://m.edso0.ru/93fb97d2
36 Pemenue 3aga4 pa3aMyHbBIX TUTIOB 1 bubmorera [JOK
s p https://m.edso00.ru/5a859d16
37 Pemenue 3aga4 pa3aMmyHbBIX TUTIOB 1 bubmorera [JOK
A&TP https://m.edsoo.ru/5afa265d
38 Cuctemaru3zanus 1 0000IIeHNe 3HAHUH 110 1 bubnnoreka [JOK
TeMe " XHUMHUUYECKUE PEaKIK" https://m.edso0.ru/c161eb85
Kontponbras padota mo teme "Xumudeckue bubmuorexa [JOK
39 1
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxenue Hemeramios B [lepuoanueckoit
bubmuoreka [JOK
40 CHCTEME XMMUYECKUX dy1eMeHTOB []. M. 1

MeHnpeneeBa 1 0COOCHHOCTH CTPOCHUS UX

https://m.edsoo.ru/8ca2dcad
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aToMoB. OU3NYECKUE CBOMCTBA HEMETAJIJIOB

41 AmoTponus HEMETAIUIOB (Ha pUMepe 1 bubmuorexa [JOK
KHCIIOpoJia, cephl, hocdopa u yrieposaa) https://m.edsoo.ru/ef92c91c
Bogopona: nonyuenue, pusndeckue u bubnmoreka [JOK
42 . 1
XUMHYECKUE cBOMCTBA. [ 'uipuibI https://m.edsoo.ru/0aa8f613
I"ajioreHsl: HAX0XKICHHUE B IIPUPOJIC, CITOCOOBI
43 MOJIy4EHUs ®H3qucxnelli;;;quKHe 1 bubmmorexa LOK
E]q ’ https://m.edso00.ru/4e223795
CBOICTBa
lManorenoBonopoasl. Baxxnenmue
44 KHUCJIOPOJICOACPIKAIINE COCTUHEHUS 1 bubmorexa HOK
poAcoAEpHall A https://m.edso0.ru/6b3255e6
TaJIOTeHOB
JlaGopaTopHble U TPOMBIITUICHHBIC CITOCOOBI
45 MoTydeHus rajioreHoB. [IpumeneHune 1 bubmorexa [TOK
i P . https://m.edso0.ru/6971aca4
raJIOTCHOB M MX COCAMHCHUI
ITpakTruyeckas padora Ne 4. Pemenue
46 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 1 bubmorexa [IOK
" P | 8 https://m.edsoo.ru/8b26fecd
I"anmorensr
Kucnopon: nabopatopusie u
MIPOMBIIIJIEHHbIE CLIOCOOBI MOTYUYEHHUS, bubnuoreka [JOK
47 . 1
¢dbusznueckre U XuMu4yeckue cporictsa. O30H. https://m.edsoo.ru/c8abc36a
[IpumeHeHne KUCIopoia U 030Ha
bu6mmorexa [{OK
48 O 1
KCHABL I EPOKCHIET https://m.eds00.ru/5c¢8816a0
49 Pemenue 3aga4 pa3aMyHbBIX TUIIOB 1 bubmorexa HOK
Aap https://m.eds00.ru/2b6d8b4b
Cepa: HaxO0XJICHHE B IPUPOJIC, CITOCOOBI
P A PHPOA bu6mmoreka [JOK
50 MOJy4YeHus1, PU3NUECKUE U XUMHUYECKHUE 1

CBOMCTBA

https://m.edsoo.ru/46afael6
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bubmuoreka [JOK

51 C 1
CPOBOAIOPOZL, CYIbHHALI https://m.eds00.ru/7¢875999
Kucnopoaconepsxaiiye cCoeAMHEHUS CEPBI. bubmuoreka [JOK
52 y Ny 1
Oco0eHHOCTH CBOWCTB CEPHOM KUCIOTHI https://m.edsoo.ru/8cfa2548
[IpakTuyeckas padora Ne 5. Pemenue
53 SKCIIEPUMEHTAIBHBIX 3a7a4 110 Teme "Cepa u 1 bubnnorexa [IOK
. P | P https://m.edsoo.ru/0afb05e4
e€ CoOeTMHEeHUS
A3OT: HaXOXJIeHUE B MPUPOJIE, CIIOCOOBI
94 MOJTy4YeHHs, PU3NIECKUE U XUMHUYECKHUE 1 Bubmmorexa LIOK
Elq ’ https://m.edsoo.ru/badd2255
CBOMCTBA. AMMUAK, HUTPH/IBI
55 Kucnoponacoaepxaiiue coequHeHHs a30Ta. 1 bubnunoreka [JOK
Oco0eHHOCTH CBOMCTB a30THOM KHCIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeneHue a30Ta U €ro COeIMHEHUH. 1 bubmmorexa [IOK
A3oTHbIE y100peHus https://m.edso00.ru/129f5059
docdop: HaxXOkKAEHUE B IPUPO/IE, CIOCOOBI
dop 8 PHPOA bubmuoreka [JOK
o7 MOJIy4eHUs, PU3NYECKUE U XUMUYECKHE 1
N https://m.edsoo.ru/9a6b43ec
coiictBa. @ochunpl u pochun
58 Oxcunsl hocdopa, pochopcoaepxarine 1 bubnunoreka [JOK
kucaoThl. Comut pochopHOit KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue pochopa 1 ero coeAMHEHUH. 1 bubnnoreka [JOK
dochopubie yIoOpeHus https://m.edsoo.ru/a218070a
[IpakTuueckas padbora Ne 6. Pemenue
60 IKCIIEPUMEHTAILHBIX 33124 10 TeMe "A30T U 1 bubmmorexa [JOK
p g https://m.eds00.ru/8175ac3f
dhocdop u ux coenuHeHUs "
VYraepoa: HaXOXIEHUE B IPUPO/IE,
61 eumoi3 (f[nHHe MOH npuka En'pq)imqecxne u 1 Bubmorexa LIOK
P vﬂ 1 https://m.edso0o.ru/1eb19f9e
XMMHUYECKHE CBOICTBA, MPUMEHEHHE
62 Oxcun yriepoaa(ll), okcua yrnepona(1V), 1 bubmuoreka [JOK
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YrOJbHas KUCJIOTa U €€ COJn

https://m.edsoo.ru/dba58adf

bu6mmoreka [JOK

63 Pemienue 3a1a4 pa3InyHbIX THIIOB 1 httos://m.edsoo.ru/6029b609
Kpemuuii: Hax0XIeHHE B IPUPOIE, CIIOCOOLI
64 H(I))ﬂyquH;I, (I)I/ISI/IiGCKI/IC u EI/IE/II/II:IGCKI/IG 1 bubmmorexa LIOK
M https://m.edso00.ru/143558ab
CBOICTBa
65 Oxcun kpemuusi(1V), kpeMHuEBast KUCIOTA, 1 bubnnoreka [JOK
CHJIMKATBI https://m.edso0.ru/3170e7b1
[IpuMeHeHrne KpEMHUS U €70 COCTMHEHUM. bubmorera [JOK
66 CTeKI0, ero HONyHeHHe, B CTEK 1 https://m.edsoo.ru/393cdac0
’ ’ https://m.edso0.ru/5823cefb
67 Pemenue 3amay pa3aMvHBIX THIIOB 1 bubmorexa HOK
https://m.eds00.ru/b624f801
68 Cucremaru3zanus 1 0000IIeHIE 3HAHUM 110 1 bubnuotexa [JOK
teme "Hemeramibr" https://m.edso00.ru/6e864db5
" " bubnuorexa [JOK
69 KonTpomnpHas padota o Teme "HemeTamis 1 https://m.edsoo.ru/d0A84CT6
70 AHanus pe3ynbTaToB KOHTPOJIbHOM paboThI, 1 bub6nuorexa [IOK
KOPPEKIIUS OIIHO0K https://m.edso00.ru/2b7e9510
[Tonoxenue meraiuios B Ilepuoanyeckoii
71 CUCTEME XMMHUYECKUX DJIEMEHTOB. 1 bubnmoreka [JOK
Oco0eHHOCTH CTPOEHUS SJEKTPOHHBIX https://m.eds00.ru/9839c16¢c
000JI104€K aTOMOB METaJLJIOB
79 OO6mue ¢puznyecKkue CBOMCTBa METAIJIOB. 1 bubnmnoreka [JOK
[IpuMeHeHne MEeTaIOB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
bu6mmorexa [{OK
73 Crnnasel MetaiioB. Koppo3ust metanios 1 https://m.edso0.ru/42b87263
74 Pemenue 3agau pa3nuyHbIX TUIIOB 1 bubmuoreka [JOK
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DNEKTPOXUMHYECKHUN Psiji HAIPSHKEHUN

https://m.edsoo.ru/e3de37b6

bubmmorexa [IOK
75 MeTauioB. OOIIMe CIOCOOBI MOTYYEHUS 1 https://m.e dSO(I)_Fru 194eb377a
METaJIOB
OO0mmas xapakrepucTuka meramion |A-
rpynusl Ileppoaudyeckoi cucTemsl
76 XUMHUYECKUX JIeMeHTOB. Hatpuii u xanuid: 1 bubmmoreka [JOK
noJiyueHue, GU3nYecKkue 1 XuMHUIECKHe https://m.edso0.ru/e12c26b3
CBOWCTBA, IPUMEHEHHE POCTHIX BEILECTB U
UX COEIUHEHNN
Oo6mas xapakrepuctuka MetamioB [1A-
rpynisl Ileprpoaudyeckoi cucTemsl
77 XUMHUYECKUX 3JIEMEHTOB. Marnuii u 1 bubmmoreka [JOK
KaJIbIMNA: IoJdy4YeHue, pusnueckue u https://m.edso0.ru/7c3e49c0
XMMHYECKHE CBOICTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIUHEHUN
" N bu6mmorekxa [IOK
78 JXKéctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHUs 1 https://m.edsoo.ru/c74bfaed
79 AnroMHUHUI: onydeHue, puzndeckue u 1 bubnuorexa [JOK
XUMUYECKHUE CBONCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AMpoTepHbIe CBOMCTBA OKCHIA U
80 TUIPOKCH]IA ATFOMUHHS, 1 bu6mmorekxa [{OK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/5d12d318
IIPUMEHEHNE
81 Pemrenne 3ama4 pa3nuyHbIX TUIIOB 1
[IpakTuueckas padbora Ne 7. Pemenue
82 SKCIEPUMEHTAIIbHBIX 337a4 110 TEME 1 bubmmorexa [IOK

"MeTaJiisl TJIaBHBIX OArpynn"

https://m.edsoo.ru/27a4af43
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OO01mas xapakTepucTHKa METaIOB

no6ounbIx noarpynn (b-rpymm) bubnmoreka [JOK
83 . 1
[Tepuoauueckoit CUCTEMbI XUMHUYECKHUX https://m.eds00.ru/610d7431
3JIEMEHTOB
84 dusnueckre 1 XMMUYECKHE CBOMCTBA Xpoma 1 bubnmoreka [JOK
U €0 COCIMHEHUM, NX IPUMEHECHHUE https://m.edso00.ru/9911bef3
Baxkneiimme coenuHeHust Maprasiia.
85 [Tepmanranat kayus, €ro OKUCIUTEIbHbBIE 1 bubmmorexa [JOK
pu ’ https://m.eds00.ru/039d69c8
CBOICTBA
duznyeckue U XMMHUYECKHE CBOICTBA XKene3a
86 u ero coenuHeHul. [lonmydyenue u 1 bubmorexa HOK
g ] i https://m.edsoo.ru/1b7f8741
MIPUMEHEHHE CIUIABOB XKele3a
87 Pu3nuecKrue 1 XUMUUYECKHE CBOICTBA MEAU U 1 bubmmoreka [JOK
€€ COCIMHEHUM, UX TIPUMEHEHUE https://m.edso0.ru/2bc0f954
DU3NYECKUE U XUMUYECKHE CBOMCTBA IMHKA
88 1 €T0 COSJAMHCHHUI, UX TPUMCHCHHE 1 bubmmorexa [JOK
i\ , p . https://m.edsoo.ru/b1f2beal
' IpOKCOKOMITIICKCHI ITUHKA
ITpakTruyeckas padora Ne 8. Pemenue
89 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe 1 bubmmorexa [TOK
P A https://m.edsoo.ru/a6e352ea
"MeTaibsl TOOOYHBIX OArpyHH"”
90 Pemenwue 3a1a4 pa3TuIHBIX THIIOB 1 bubmmorexa [JOK
A&P https://m.edso0.ru/a8b83d83
01 O060061IeHre U cuCcTeMaTU3alus U3YYeHHOTO 1 bubnmoreka [JOK
MaTepuaia 1o reme "Mertauibr" https://m.edso00.ru/e91fe975
bubmuoreka [JOK
92 KonTponbHas pabota o Teme "MeTtamib" 1
P P https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yinbTaToB KOHTPOJIBHOU pabOTHI, 1 bubnuoreka [IOK

KOPPEKIIHsI OINO0K

https://m.edsoo.ru/9ebff2fd
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Poinb XxumMun B o6ecrieueHIH yCTOMYMBOTO

94 a3BUTHS YesoBeuecTBa. [lonsTre 0 1 bubmmorexa [JOK
P ' https://m.eds00.ru/080fe1f0
Hay4HBIX METOJIaX MCCIICIOBAHMSI BEIICCTB
HayuHble MpUHITUITBI OpTaHU3AIAH
XUMHUYECKOTO MMPOU3BO/ICTBA. bubnmoreka [JOK
95 1
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
BOKHEUIIINX BEIIECTB
XUMHUECKOE 3arpsi3sHEHUE OKPYKarolen bubnnoreka [JOK
96 1
Cpedbl U €ro MOCHEACTBUS https://m.edso00.ru/9f11bf51
97 XHUMHS ¥ 37J0POBbE YECIIOBEKA. 1 bubmuoreka [JOK
JlekapcTBeHHBIE CpeICTBA https://m.edso0.ru/a6552721
08 Xumus nuiim. Poas Xumun B o0ecrieyeHun 1 bubmuoreka [JOK
MUIIEBON OE30ITaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocmeTrnueckue n napgroMepHbie cpeAcTBa. 1 bub6nuorexa [IOK
briToBas xumust https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaykHelmue
100 CTPOUTENBHBIE U KOHCTPYKIITMOHHBIE 1 bubmorexa HOK
P 1268 https://m.eds00.ru/61e69003
MaTepuaibl
XuMHS B CETbCKOM XO3SMCTBE. bu6mmorexa [IOK
101 1
Opranuyeckre 1 MUHEpaJIbHbIE YA0OpEHHUS https://m.edsoo.ru/fd39587d
102 CucreMaruzanys 1 00001IeHe 3HAHNUI 110 1 bubmuoreka [JOK
Teme https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon
NMpPoBePSIEMOro
TpedoBaHus

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>1, KOTOpas BKIKOYACT:

OCHOBOIOJIAralouue MOHATUS (XUMHUYECKHM AJIEMEHT, aTOM, H30TOIIbI,
AIIEKTPOHHAs 000JI0UKa aToMa, S-, p-, 0-3JIEeKTPOHHBIE OPOUTATIH ATOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKass CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3U), THOpUIAM3AIMSL
aTOMHBIX oOpOuTanel, KpUCTaJUIMUecKas pemeéTKa, MoJib, MOJISIpHas
Macca, MOJSpHbIAE O00BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, AMUCIEPCHBIE CHUCTEMBI), KPUCTAIOTUIAPATHI, YIIIEPOIHBIH
ckeser, (yHKIMOHAJbHAs TPYIIa, paguKkai, HU30MEpbl, CTPYKTypHas
dopmymna, umzomepus  (CTPyKTypHas, TreoMmMeTrpudeckas  (mmc-,
TPAaHCU30MEpHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YIJIEBOJIOPO/BbI,
KHCIIOPOJ- M a30TCOJEpIKAIINE COCTUHEHHS, OMOJIOTHYECKH AKTUBHbBIC
BellecTBa (yriaeBOIbl, KUPBI, OETKKU), MOHOMED, IOTUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHUS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX peaKUUid (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SHIOTEPMHUYECKHE, PEAKIIMH MOHHOIO0 OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, HJIEKTPOJIUTHI, HEITEKTPOIMTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb JIUCCOLMALNN, OKUCIINUTEND,
BOCCTAHOBUTENb,  JJEKTPOJIM3, CKOPOCTb XUMHUYECKOW peakiuu,

XUMHUYCCKOC paBHOBeCI/Ie)

1.2

13

TEOPUH U 3aKOHBI (TEOPUST XMMHUYECKOTO CTPOEHUS OpPraHUYECKUX
BemiectB A.M. BytnepoBa, Teopus >IEKTPOTUTHUECKON TUCCOLMAIUH,
[Tepuoanueckuii 3axkon .M. MenneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUU S3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIeKAIlMEe B OCHOBE MOHUMAHMS MPUYMHHOCTH U CHUCTEMHOCTH
XMMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJIIAPHOM YPOBHAX

NpCACTaBJICHUA 0 MCXaHU3Max XHUMHUYCCKUX peaKHI/Iﬁ .

TEPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMCPHOCTAX nux
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MPOTCKAHUSA, O XUMHUUYCCKOM PAaBHOBCCHU, JUCIICPCHBIX CUCTCMAX

14

(aKTOJIOTMYECKUE CBEJEHHUA O CBOMCTBaX, COCTAaBE, IOIY4YEHUU H
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHYECKOW JESTEIBHOCTH

YECJI0BCKa

1.5

2.1

o0Iye Hay4HbIC NMPHHIMITBI XUMHUYECKOTO TPOU3BOJICTBA (HA MpHUMeEpe
NPOM3BOACTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIIATH:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  HM3YUCHHBIX HOHHTHﬁ,
NPUMCHATH COOTBCTCTBYIOIIMC IIOHATHA IIPpHU OIIMCAHUKW CTPOCHHUA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKHUX BELIECTB U UX MPEBPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHSIMH H MnpeacTaBJICHUAMU
APpyrux mnpeamMeToB AJist 0osiee OCO3HAHHOIO MOHMMAHHUSA U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPaA
Cq)OpMI/IpOBaHHOCTL YMCHUS UCIIOJIb30BAaTh!:

HaMMCHOBaHUA XHMHYCCKHX COC,Z[I/IHGHI/II‘;I MCKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpPIKJIZlI[HOfI XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCHICCTB, OTHOCAIIUXCA K HN3YUYCHHBIM KjJIacCaM OpPraHu4Y€CKUXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHAYECKYI0 CHMBOJIHMKY JUIS COCTaBICHHS (OPMYJI HEOPTaHUYECKHUX
BEIIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPIraHUYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHNMYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA H

KPUTEpUU JUIs KITacCU(PUKAITIK U3yJaeMbIX XUMUYECKUX OOBEKTOB

OPraHn4eCKuC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH T KJIacCU(DUKAIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIONIMX BEIIECTB,
TErIOBOMY  3(PEKTy peakiuy, W3MEHEHUIO CTENeHEeW OKUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I peaknuuu, y49aCTUro KaTanH3aT0pa)

ChopMHUpPOBAaHHOCTH YMEHHUS XapaKTEPH30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM COCTOSSHHHM) W HOHOB
XUMHUYECKUX 3J1eMeHTOB 1 — 4 nepuonaos llepuoanueckoit cucremst J.H.
MeHpeneeBa U UX BaJE€HTHBIE BO3MOKHOCTH, HCTIONB3Ys MOHATHUS S-, p-,

d-31eKTpOHHbBIE OPOUTAITH, SHEPTETUIECKUE YPOBHU
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ChopMupoBaHHOCTH yMEHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMS
CBOWCTB XMMHYECKHX DJIEMEHTOB M O0pa3yeMbIX MU COCTUHEHUH IO

MepuojaM U rpynmam

ChopMUpOBaHHOCTE YMEHHSI COCTAaBISITH YPABHCHHSI XHUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUS pEaKIUil pa3IUYHbIX THUIIOB; IOJHBIE M COKpAIIEHHbBIE
ypaBHEHHUS peaKuii HOHHOTO 0OMeHa, YYUTHIBas YCIOBUS, IPU KOTOPBIX
9TH PEeaKUUU UIAYT JO KOHIIA

peakuuii TUAPONIN3a, peaklui KOMIUIEKCOOOpa3oBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HNpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHPIIZ OT KpaTHOCTU W THIIA
KOBaJICHTHOU CBS3H (G' n TE'CB?BI/I), B3aMMHOTI'O BJIMAHUS aTOMOB W I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0COOEHHOCTEH pealin3anu pa3JInIHbIX

MEXaHU3MOB IPOTEKAHUS PEaKIUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOLIMMUA

SKCIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopmMupoBaHHOCTh YMEHHUSI XapaKTEpHU30BaTh COCTAaB M BaKHEHINe
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KjaccaM H
rpymnmnamM CoeIuHeHUH (IIPOCThIe BEIECTBA, OKCUIIbI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/IbI, TPOCThIE FPUPHI, CHUPTHI, (HEHOIIBI, alIbIAECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

CpopMHUpPOBAaHHOCT YMEHHS TPOBOJIUTH PACUETHI MO XUMHUYECKHUM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(U3MYECKUX BEIUYMH:

Macchl (00bEMa, KONMMYECTBA BEIIECTBA) MPOIYKTa PEAKIHH, €CIU OJTHO
W3 UCXOAHBIX BEIIECTB JTaHO B BUJIE PACTBOPA C ONPEIEIEHHON MaCCOBOM

JoJIel pacCTBOPEHHOTO BEILIECTBA WM AAHO B U30BITKE (MMEET MPUMECH )
MaccoBOW WJIM 00BbEMHOM 10U, BBIX0/1a IPOAYKTA PEAKIIMH

TETI0BOTO 3 (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

M0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA
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11

12

Bnanenue cucreMoil 3HaHHM O METOJAX HAy4YHOTO IO3HAHHUS SIBJIECHUU
MIPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHUSI XHUMHUYCCKHUX SIBJIICHUM, HMMEIOIIMX MECTO B IIPHUPOJIE,

HpaKTquCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGHHQBHOﬁ KHU3HHU

CchopMHpPOBaHHOCTE YMEHHUS NPUMEHATh (MCIONb30BaTh) 3HAHUA O
COCTaB€ W CBOMCTBAaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX
peakuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3MPOBAHMS
SIBJICHUM, MMEIOLUIMX €CTECTBEHHOHAYUHYIO IPUPOAY; MJs IPUHATUS

IPaMOTHBIX PEIIEHU TPOOJIEM B CUTYAUsIX, CBSI3aHHBIX C XUMHUEN

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U IMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYEHUE CBOWCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU  YIJICBOIOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHUX BEIIECTB) C COOJIIOJCHHEM MpPaBUII
Oe3omacHOro  oOpamieHuss ¢  BeHIeCTBAaMH M J1aOOPaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATH IIEJIM HCCIIECIOBAHNUS;, TIPEICTABIATh B
pasnuaHON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATH U

OLCHUBATDL UX NOCTOBCPHOCTD

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMUYECKON MH(OpMaIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHas U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMaIMH, ceTh IHTepHET n
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U MCIIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHOMN

yueOHOIl 3a1aueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH H
OLICHUBaTh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW Oe30MacHOCTH
TIOCJICZICTBUIT OBITOBOM W TMPOM3BOJACTBEHHOHN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BEUIeCTB; CHOPMHUPOBAHHOCTH yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JEHUCTBUSL HA  JKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI IOKa3aresisl NpeaesIbHON
JOMYCTUMOW ~ KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILICHUS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3IECUCTBUS HA OPTaHU3M

YCJIOBCKaA
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INEPEYEHD 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA EI'D

Koxa

11O XUMHNHN

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

TeOpeTI/I‘ICCKI/IC OCHOBBI XMMHH

11

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTpOCHUsI aToMa. PacmpenencHue
AJIGKTPOHOB I10 JHEPreTHYeCKHM ypoBHsM. Kiaccupukamuss XUMHUECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-
aseMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BarieHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux daeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbicn [lepuoamyeckoro 3akona /.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH TI0
NepuoiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHGHI/Iﬁ, BBICHIUX OKCUI0B U TUAPOKCUIOB

1.3

Banentnocts. DnekTpoorpuniarenbHOCTh. CTENeHb OKUCICHUS

14

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METAINTMYECKasi, BOJOPOIHAs)
1 MexaHu3MbI e€ oOpa3zoBaHus. MexxMoNeKysIpHbIe B3auMoeicTBus. BemecTBa
MOJIEKYJIIPHOIO U HEMOJIEKYJSIPHOTO CTPOEHMsS. THIbl KPHUCTAIUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIIA KPUCTAIUIMUECKON peréTKI

XumMuueckas peaKnusi. KHaCCI/I(bHKaL[HH XUMHNYCCKHUX peaKuHﬁ B

HEOPraHMYECKON ¥ OpraHN4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MAaCcChl BELLIECTB

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie A3 (ekTh XUMUYECKUX peakiuil. TepMoxXxumMuueckue ypaBHEHUs

1.8

OObpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIUME Ha

COCTOSIHUE XUMHUYeCKOro pasHoBecus. [Ipunnun Jle [llarense

1.9

1.10

1.11

OnexTponutnueckas auccoruanus. CuiibHble U cinalble anekTponuthl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCIAsd, HEWUTpaibHas, IienouyHas. CTeneHb
aucconuanuy. Peakiium HOHHOro ooMeHa

I'unponus coneit. Monnoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKeHHs KOHIIGHTPALUK PACTBOPOB: MAacCOBasi A0JIsS pAaCTBOPEHHOTO
BElIeCTBa, MOJIApHAs KOHIEHTpauus. HacelllleHHble ¥ HEHachIlEHHbIE

pacTBOPBI, pacCTBOPUMOCTh. Kprcramioruaparst

1.12

OKHCIUTENTFHO-BOCCTAHOBUTENIbHBIC peakiiud. [loBegeHne BEmEeCTB B cpenax C

pa3zHbIM 3HaUeHHEM PH. MeToapl 21eKTpoOHHOTO OanaHca
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1.13

DNEeKTPOIN3 pacTBOPOB U PACILUIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKOW XUMUU

2.1

Knaccugukanus Heoprannyeckux coeanHenuil. Homenkiarypa HeopraHm4ecKux

BEILIECTB

2.2

2.3

2.4

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATpUM, Kaluil, KaJbLIHM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HUX coeauHeHmid. OOmue
CIOCOOBI MOJTYYCHHS] METAIIJIOB

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHUsS) M HX  COCAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUMN )

['eneTnueckast CBSI3b HEOPraHUYECKHUX BEILECTB, MPUHAIICKAITUX K PA3ITHUHBIM

KJj1accaM

2.5

#HPar##H#  nenTudukanms HeopraHmyecknx coeanHeHmnii. KauectseHHbie

PC€aKu Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPTraHMYECKON XUMUU

3.1

OCHOBHBIE TIOJIOKEHHMSI TEOPHUH XHMHYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriepoaHblii CKelIeT OpraHM4eCKOW MOJIEKYIIBI.
KpatHocTh xumuueckoil cBsi3u. S- M P-cBs3U. SP3-, SP2-, SP-ruOpuaAHU3aAIIH
opOuTaneil aTOMOB yriiepoaa. 3aBUCUMOCTh CBOMCTB BEIECTB OT XUMHYECKOTO

cTpoeHus Mosekyil. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsatne o  ¢yHkumoHampHOW  rpymnme.  OpueHTanuoHHBIE  A((GEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBnenne o knaccupuKaMu OpraHuyYecKux BemecTB. HomeHkmnatypa
OpPraHMYECKUX COEIWHEHUHN (CUCTeMaThyecKas) W TpPUBUAIbHBIC Ha3BaHUS

BaYKHEHIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIH MEXaHU3MBI peaknuu. Ilonsatue o

Hykieopuie u snexrpoduie. [Ipauno MapkoBHukosa. [Ipasuio 3aiineBa

Ankanbl. XMMHUYECKUE CBOWCTBA AJKAaHOB: TAJIOTEHUPOBAHUE, ETUAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, Hu3oMmepusanusi, ropenue. IlomyueHue
ankaHoB. [lukmoankanel. Cnenuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEepoOM LUKIIA. Peakmun MMPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIIMHU MPUCOEANMHEHUsS (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTAIIOT€HUPOBAHMUE, TUApATAllMsl), TOPEHUS, OKUCICHUS W
nonuMepu3aui. [IpoMblieHHble ¥ Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJKagueHbl. XHMMHUYECKHE CBOWCTBA AJKAJUEHOB: PEAKIUU MPUCOCTUHECHUS
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(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpPEHMsI W noiaumepusauuu. Ilomyuenue

aJIKaAUCHOB

3.8

3.9

3.10

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIMU NPHUCOEAUHEHHUS (TaJIOT€HUPOBAHUE,
THJIPUPOBAHUE, THIpATAIUs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YeHHUs
MOJIMMEPOB M JPYIMX IOJIE3HBIX MPOAYKTOB. Peakuum 3amemienus. ['opeHue
aleTUIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO TUIAMEHH ISl CBApPKU U PE3KU

MCETAaJlJIOB. HpI/IMeHCHI/Ie allCTHUJICHA

Apenbl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEaKIUU  SIEKTPOYUIHLHOTO
3aMEIIEHUs, NpUCOEeIUHEHUs (TUApUpOBaHME, TajlloreHupoBaHue). Peaxnus
roperusi. OCOOEHHOCTH XHMMHUYECKUX CBOWCTB Toiyona. [lomydenue OeHzona.
Oco0eHHOCTH XMMHMYECKHUX CBOMCTB crupona. lloaumepusauust cTuposna.

Crioco0bl MoTy4eHus: 1 IPUMEHEHUE apOMaTUUYECKUX YTIIEBOA0POI0B

Crouptel. IlpenenbHble  OJHOATOMHBIE CHUPTHI. XHWMHYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HATpUEM KAk  CHOCOO  YCTAaHOBJICHUS  HaJTWYUs
THIPOKCOTPYIIBI, €  TaJOreHOBOJOPOJAMH  KaK  CIIOCOO0  TMOJy4eHUs
pacTBOpuUTENel, BHYTPU- U MEKMOJIEKYJISIpHAs IeruapaTanus. Peakius ropenus.
[Tonydyenue sTaHoNa: peakuuss OpPOXKEHUS TIIOKO3bI, TUApATAIUS STHIICHA.
OTUJICHTJIMKOJIb M TIUIEPUH KaK MPEACTABUTEIM MPEIEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHosia (peakuuu ¢ HaTpueM, T'HIPOKCHIIOM

Hatpus, Opomom). [lonyuenue penomna

3.12

Anpaerunpl. XUMHUYECKHE CBOMCTBA MPEACIBHBIX albJCTHIOB: THAPUPOBAHMUE;
KAueCTBEHHBIE PEAKIMM Ha KapOOHUIBHYIO TPYMNMNYy (peakius «cepedOpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (I1). Ilomyuenue npenenbHBIX
QIBJCTUIOB: OKHUCJICHUE CIHPTOB, THUIpaTalus aleTuieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHoctTn pC€aKkun OKUCIICHUS allCTOHA

3.13

KapOoHoBbie KHCIOTHI. XHWMHUYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOCHHOCTH XUMHUYECKUX CBOMCTB MYypaBbUHOM KUCIIOTHI.
[Tonydyenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJKAHOB, AJKEHOB, MEPBUYHBIX CHUPTOB, aJbJCrUAO0B. BrIcuine mpenenbHbIE U

HeTpee/IbHbIe KapOOHOBBIE KHCIIOTHI

3.14

Cnoxuple »¢upbl u xUpbl. CrnocoObl TMOJYYEHHUS CIOXKHBIX 3(PUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHune CcrIoXHBIX 3PUPOB B
NUIIEBOM M map(proMepHON NPOMBIIIIEHHOCTU. JKUpPBI Kak CIOXKHBIE 3(PHUPHI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBONCTBA >KHPOB:
TUAPUPOBAaHUE, OKHCIeHUe. ['Maponu3, WM OMBIJICHHE, >KUPOB Kak CIoco0

MIPOMBIIIJIEHHOTO TOJTY4YE€HUs COJeM BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak
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COJIM BBICHINX Kap60HOBI:IX KHCIIOT

3.15

3.16

3.17

XUMHUECKHE CBOMCTBAa TIJIIOKO3Bl: pEaKUUM C YYacTHEM CIHPTOBBIX H
QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOe OposkeHue. [IpuMeHeHHe TIIroKo3bl, e€
3Ha4YEeHUE B KU3HEAEATEIILHOCTU OpraHu3Ma. Jlucaxapuisl: caxapos3a, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBArOIIME aAucaxapuiabl. [maposns
nucaxapunoB. [lomucaxapuabl: kpaxmani, riaukoreH. CTpoeHHe MaKpOMOJIEKYII
KpaxMaja, IJIMKOTeHa WU Leunono3bl. dusnyeckne CBOWCTBA KpaxMana H
LEJII0NIO3bl. XHMMHUYECKHE CBOMCTBA KpaxMana: TUApPOIU3, KadeCTBEHHAs
peakiust ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEIUIHOJIO3bl: TUAPOJIM3, MOJIyYEHHUE
3¢upoB UemwIono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MIENK)

AMuHBI. AMUHBI KaK OpraHWYeCKHe OCHOBAHMS: PEAKIMH C BOJOW, KUCIOTAMH,
peakuusi TOpeHHs. AHWIUH Kak TMPEACTaBUTENIb apOMATUUYECKHX aMHUHOB.
XWMHYECKUE CBOMCTBA aHWUJIWHA: B3aUMOJCHCTBHE C KHCIOTaMH, OpOMHOM
BOAOM, okucineHue. IlonydyeHne amMHHOB aJKWIMPOBAaHHEM aMMHUaKa U

BOCCTAHOBJICHUCM HHUTPOIIPOU3BOAHBIX YIJI€BOAOPOOOB

AMHUHOKUCIOTBI U Oenku. AMHMHOKHUCIOTBI Kak aM(oTepHble OpraHuYecKue
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XUMHUYEeCKHe
CBOMCTBa OEJIKOB: TMAPOJIN3, JEHATYpallUs, KaYeCTBEHHbIC (LIBETHHIC) PEaKIUU

Ha Oenku

3.18

CTpOGHI/Ie U CTPYKTYypa IIOJIMMCPOB. 3aBUCUMOCTh CBOMCTB IIOJIMMEPOB  OT
CTPOCHUSA MOJICKYII. OcHOBHBIE CITOCOOBI INOJIYYCHHSI BBICOKOMOJICKYIISIPDHBIX
COCITMHCHHUIA: p€akuuu MmoJIuMEpu3alvi U IOJUKOHACHCAIIUH. Knaccmi)mcaunﬂ

BOJIOKOH

3.19

###Par#H# 1 nenTudukanns opraHMuecKux coeMHeHni. Pemenne

OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHNEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOM xu3HuU. [IpaBuna Ge3zomacHOM paboOTBl C €IKUMH,

TOpHOYMMU U TOKCUYHBIMU BCIICCTBAMH, CPECACTBAMU OBITOBOI XUMHUH

4.2

XUMHS U 300pOBbE. XUMUSA B MEAULMHE. XUMHS U CEIIBCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M JHEpPreTUKa: MPUPOIHBIA M TOMYTHBIA He(TAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CocraB HedhTH U €€ nepepaboTka (MPUPOIHBIE

HCTOYHUKH YTIIEBOJIOPOJIOB)

4.3

XuUMUA W JKOJOTUsl. XUMHUYECKOE 3arpsA3HEHHE OKPYKAloLIEed Cpellbl U €ro
nocnencteus. Oxpana ruapocdepsl, MOYBbI, arMocdepsl, GIopsl U GayHBl OT

XUMHUYCCKOTIO 3arpsa3HCHUS. Hpo6neMa OTXO0O0B M IMOOOYHBIX IMPOAYKTOB.
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AHLTepHaTI/IBHBIe HUCTOYHHUKU SHCPTUU

O6HII/I6 MMpEACTAaBJICHUA O MPOMBIINIJICHHBIX crocodax IMOJIYUYCHHUSA XUMHNYCCKHUX

BEIIECTB (HA IpHUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u

4.4 nBerHas  Merauryprus.  CTeklio W CWIMKATHAas  MPOMBIIUICHHOCTb.
[IpombinenHass — opranudeckas  xumus.  Cppb€ A OpraHu4ecKou
MIPOMBIIIJICHHOCTH

5 HH##Par##H# Tunbl pacy€THBIX 3a/1a4
#H##Par###PacdéThl Macchl BeIIeCTBA WIIM 00bEMA Ta30B 110 U3BECTHOMY

5.1 KOJIMYECTBY BEIECTBA, MACCe MM 00BEMY OJJHOTO U3 YUACTBYIOUINX B PEAKIIUH
BEIICCTB

5.2 ##HPar##H#Pacuérel TeruoBoro s eKxra peakuu

5.3 ###Par###PacuéTpl 00bEMHBIX OTHOIIECHUHN I'a30B [IPH XUMUYECKUX PEAKIUIX

5.4 #i#Par###Pacuérel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) IPOIYKTOB

' peaxiuu, eciiy OJJHO U3 BELIECTB JIaHO B U30BITKE (MMEET MPUMECH)
55 H#HH#Par###PacuéTbl MacCcOBOM WM 0OBEMHOM JT0JIU BBIX0/1a MTPOIYKTA PEAKIIUH
' OT TEOPETUYECKH BO3MOXKHOTO
###Par#t#PacuéTsl Maccel (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEaKIUHy,

5.6 €CJIM OJIHO M3 BEIIECTB JaHO B BUJIE PACTBOpA C OMpeeIEHHON MaccoBOil 1oyei
PacTBOPEHHOTO BEILLIECTBA

57 ###Par###PacuéTpl ¢ UICTIOIB30BAHUEM MOHATUN «MACCOBAsl AOJISI», «MOJISIpHAs

' KOHIICHTPAIUS», «PACTBOPUMOCTH)
#HH#Par##H##HaxoxneHre MoJeKyIsIpHOM (POPMYIIBI OPraHUYECKOTO BEIIECTBA M0

5.8 €r0 TUTOTHOCTH ¥ MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIUX B €0 COCTaB, UJIH 110

MPOAYKTaM CrOpaHus
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus; 11 kiace. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O6mectBo ¢
OTPAaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO

«3narensctBO «lIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA
OEJIEPAJIBHA S PABOYAS ITPOT'PAMMA CPEJIHET'O OBUIEI'O
OBPA3OBAHUA XUMUS (yriy6nennsiii ypoBens) (st 10—11 kmaccos

oOpasoBarenbHBIX opranu3anuii). Mocksa — 2025

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/29/11/

https://chemege.ru/materials/
https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje
https://videouroki.net/video/himiya/11-class/himiya-11-klass/
list=PLai4qoTZtgwTMSEhTOMh48-wQzRCYumwW index=1
https://himija-online.ru

https://chem-ege.sdamgia.ru

https://iu.ru/video-lessons?predmet=himiya klass=11_klass stranitsa=1

https://videouroki.net/video/himiya/11-class/



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-
0800200c9c11/

list=PLai4qoTZtgw TMSEhTOMh48-wQzRCYumwW
http://www.hij.ru

http://chemistry-chemists.com/index.html

http://c-books.narod.ru

http://1september.ru

http://schoolbase.ru/articles/items/ximiya
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