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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmMa mo XuMUW Ha YPOBHE CpPEIHEro 001ero 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 oO1ero
obpazoBanusi(POIl COO), npeacraBneHHbIXx B DenepalbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuUTUA 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 ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU O0Oy4YeHUs B OpraHu3anusix mnpodeccuoHaIbHOro oOpa3oBaHUs, 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 B3auMOOOYCIOBJICHHOCTH IMIENieH, COAEpKaHUs,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

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

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS U MOCIEAOBATEILHOCTU
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM aTrTecTalud B (opMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
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 MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUSI OCHOBHOW 00Opa30BaTeIbHOM
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

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

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIIMpOBaHHOTO OOYyYEeHHUST Ha YPOBHE CPEIHEro OOIIero o0pa3oBaHMUS
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEr0 MPOPECCHOHAIBHOIO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEAYIONIETr0 MOIYyYeHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue Imnpeamera «XuUMHUS» OPUEHTUPOBAHO TAaKXKEe HA peUIeHue 3aaad



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

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEp>KaHUA STUX KYypCOB B MpPOrpaMMe MO XUMHUU 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» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY ypPOBHIO M3y4YEHHs IpeaMmeTa. JTa CUCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUsS] O00bEMA 3HAHUM O XHUMHYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoauHamMuKu. HM3ydeHume mnepuoanueckoro 3akoHa u Ilepmogmdeckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI 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 IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
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 XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONPEAEIEHHOTO Mpoduis (IaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUE OYIyT MMETh AJIEMEHTHhI y4eOHOTO MaTepuayia mo oomei xumuu. [lpu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOAVHAMHUKH, DJIEKTPOJIU3d, NPEACTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMus. B 3TOM cimydae  mpenocTaBisieTCsl  BOBMOXKHOCTH — JUIsl  Oouiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHCIIOTBI U Apyrue. IIpu 3ToM 3HaHHA O COCTaBE M CBOMCTBAxX NPEICTaBUTENICH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA PAKTUYECKOT0 MPUMEHEHHUS HayYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun yueOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJICHUM ITPUPOJIBI, O MECTE XMMHH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMbl 3HAaHUM, JIEXKAIMX B OCHOBE XHMHUYECKOH
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 3aKOHOMEPHOCTSAX NPOTEKAHHUS XUMUYECKUX PEaKLHi, O



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

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUH /I OOBSICHEHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
MIPOTHO3WPOBAHUS SIBJICHWUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOW3BOJICTBEHHOW MICSATEILHOCTH YEJIOBEKA, CBSI3aHHOW C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XWUMUYECKHUX SIBJICHUH, HMEIOIIMX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera «XuUMHUS» Ha  yrIyOJIE€HHOM  YpPOBHE OCOOYH0  aKTyaJlbHOCTb
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUH TIPHPOJIHI,
YBAXEHUS K TPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECCKUX 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 oOydaronuxcsi, (OpPMHPOBAHUE Y HHUX CO3HATEIBHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opmMupoBaHHMEe yMEHMI W HABBIKOB Pa3yMHOTO MPUPOIOTOIB30BaAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBaHus, coctarisier 204 gacos: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMsSIX. Tumbl TUOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. I[loHsTHe o0 cBOOOJHOM paaukane, Hykieoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaIEHHas,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(utaBieHue, OOYIJIMBAaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIEeKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTtaned yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYEHUs U TPUMEHEHUE aIKAHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiorudeckuil psii aakeHoB, odmias (Gopmyia, HOMEHKIATYypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLUMM INPUCOECAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccudukanust ankaaneHoB (CONpsKEHHBIE, U30JMPOBAHHbBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuil psijy akuHOB, oO1as GopMyia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE MU NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA QIKMHOB, UMEIOIINX KOHIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popmyia, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OPUEHTUPYIONIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE APOMATUYECKUX YTIIEBOJAOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoxykTsl nepepaboOTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJOr€HNPOM3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEepUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kaliis, B3aWMOJCHCTBUE AalETHIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJECIUPOBAHUE MOJIEKYJ
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kinaccudukamus. Dusudyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. J[efCcTBUE 3TaHOIA U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroaToMHbl€ CHUPTHI — ASTUJICHIVIMKOIb W TriulepuH. dusznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m uenoBeka. CrnocoObl MOJyYeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHus U npuMeHenue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBocTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuuss STepUPUKALUM, PEAKIUU C YYacTHEM YIJIEBOAOPOJHOTO paJuKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpeacraBuTteny BbICIIUX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKNEe W XMUMHUYECKHE CBOMCTBA: THUAPOJIW3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpbi1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIIME U HEBOCCTAHABIMBAIOIIME AUcaxapuabl. I 'napoaus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs peakiusi ¢ MOJO0M. XHUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJICHCTBHE 3TAHOJA C HATPHUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
muammuHcepeOpa(l) w  runpoxcmmom  Mmemu(ll)), peakmms rmmepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
dbenonb», «KapooHoBbie KUCTOTHI. ClOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Moiekyn, obmas (opmyna, U30MepHsi, HOMEHKIaTypa U (U3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwiIMHa. B3anMHOe BiIMsSHUE TPYNI aTOMOB B MoJieKyJie aHuiInHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE PEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HayeHue aMUHOKUCIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEIKOB B BOJIE, JCHATypalus OEJNKOB MPU HArpEeBaHUM, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE MOHSTUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmactmacchl (HOJUATUIICH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IMIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl HW3YyYEHHUS BEHIECTB W HMX MPEBpaICHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHue MoJieKyJIsipHOM (HOpMyJibl OPraHUYECKOTO COEIUHEHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WUIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (POPMYJIBI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccu(ukaius, HaOJII0JICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMUHBI, C€IUHUIIBI MU3MEPEHHS, CKOPOCTh, JHEPTus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hble NCKOMAEMbIE, TOTUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. XUMUYECKUU 35ieMeHT. M3oTonsl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NEPUOIAYECKOr0 3aKOHA U [leproInuecKol CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XHMWYECKOW CBSI3U: KOBAJICHTHAs, WOHHAa“,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMoneKyIsIpHbIE B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsitue o nucnepcHbix cucremax. MctuHuble pacTBophl. [lpencraBinenue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaius n HOMEHKIaTypa HEOPTraHUYECKUX BEMIECTB. TpHUBHAILHbBIE
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIuM MPU XUMUYECKHX peakiusix. TermaoBeie 2hPEKThl XUMUUECKUX PEAKIIUM.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsl. DakTophl, BIMAIONIME HA TOJOKEHUE XHUMHUYECKOIO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX pPacTBOPOB: KHUCJIOTHAs, HEUTpaibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIW. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHUE PEaKIuii MOHHOTO 0OMEHa, OTpe/iesieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonmoxenne HemeraiuioB B llepuoguueckor cucreMe XUMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMU M HEMEeTaUlaMH, BOCCTAHOBUTENbHbIE CBOWCTBA. [ 'MapuabL
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COCIMHEHHUS TajoreHoB. JlabopaTopHble U MPOMBIITUICHHBIE CTIOCOOBI TTOTYYCHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. HaxoxzaeHnue B npHUpoje, CIOCOObI TOJNydeHMs, (U3HUECKHE WU
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHnue B mpupojie, CHOCOObl MONy4deHUs, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoictBa. dochunbr u pochun. Oxcuasl docdhopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxaenue B mpupoze, crnocoObl MOIMydeHHs], (pU3ndeckue u
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcCOoOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O0O0JOYEK aToMOB MeTauioB. OOuue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o koppo3unm MeramioB. CrnocoObl 3alUTBI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapakrepuctuka metaioB |lIA-rpynmer Ilepuomudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noydeHue, PU3n4ecKkue 1 XUMUYECKHe CBOMCTBA, MPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAnHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Tlonyuenue u npuMeHeHHUE xee3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa M TMAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpumMeHeHne
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IIEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIJIOB C BOAOH (BO3MOKHO HCIIOJIb30BAHHE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCIOT M LIENOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIro pa3BuTUs yenoBedecTBa. [loHsTue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMblIlIIeHHbIE CTTOCOOBI MOMYUYEHUSI METAILJIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenaparoB. Poib XUMUM B pa3BUTUN METULIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMaA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO0nue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, JHEPTETUUECKUM YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHoNorus: XUMUYECKasi MTPOMBIIIJIEHHOCTb, METAJUTYpPIUsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[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 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 UM CIOCOOHOCTH OOYyYaloOIMXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(OpPMHUPOBAHHOCTh OMbITA MO3HABATEILHOW U TPAKTUYECKON JESTEIbHOCTU
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaronmxcsi B MPOIIECCEe peaau3aiuu 00pa3oBaTEIbHON JESITEIIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
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 aHATN3E PA3IUYHBIX BUJOB YU4EOHOU NEATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CTh PE3YJbTaT
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

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

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEIAEHUE M IOCTYIKHM CBOMX TOBAapHUILIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
MICUXUYECKOMY 370POBbIO;

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

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3/J0POBbIO U KU3HU JIIO/ICH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeSATeTbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW U  JPYruxX BHUIAX
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 MIPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

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

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHX TMPOLIECCOB HA COCTOSTHUE MIPUPOTHON U COIMATILHON CPE/Ibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
OPUPOIHON cpenie, YMEHHsI TPOTHO3UPOBATH HEOJArOMPUSTHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHKAaTUBHOM M COLMAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

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

MOHUMAaHUsl CHeUU(PUKA XMMHUM KakK HayKd, OCO3HaHUsi €€ poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOSKIEHHOCTH B  0OCO0OW 3HAYMMOCTH XMMHH JJII 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 DKOJIOTMYECKOW 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00ECIIeYeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHHUS, WCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

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.



METANIPEAMETHBIE 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 CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

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

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

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

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJEHHUS (MHAYKTUBHbBIC, 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, MPEOOPA30BHIBATE MOJCIIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBAaHHBIE BOINPOCHl B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HAaOMIOAATh 3a XOIOM
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAsl JUTepaTypa XHUMHUECKOIO COJEp)KaHUs, CIpaBOYHBbIE IOcoOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

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

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu yueOHOTo MpoeKTa, U (OpMYIUPOBATH BHIBOBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTD, ONpenesas €€ LeNIM W 3a7add, KOHTPOJUPOBAaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA 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 JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[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 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C XUMHEW. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HAHWHA, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U dJIEKTPOHHAST
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIBHOCTD, CTETICHh OKUCIICHHS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHAThHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TPOCTpPAHCTBEHHas (reoMeTpuyeckKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCIIOPOJ- M a30TCOJAEPIKAIINE OPTaHWYECKUE COSAUHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPHUH, 3aKOHBI
(mepuogmueckuii 3akoH J[. M. MenmeneeBa, Teopus CTPOEHHUS OPTaHUYECKHX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CUCTEMHOCTH XMMHYCCKUX SIBICHHM; MPEICTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! | u Il pona);
(baKTOJOTHYECKHE CBEACHHMS O CBOMCTBAX, COCTaBe, IMOJYYCHHH U OE30MaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIA, TepepaboTKu HEDTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHSITHS MPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

HCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BCIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TMOCPEICTBOM  COCTABJICHHS
JIEKTPOHHOTO Oajlanca JTUX pEeaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAHABIMBATH MPUHAJICKHOCTh H3YUYCHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTaBUTENICH OPTaHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOIYOJ, TJIUIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWIMH, JTUBUHUI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 11 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: AJIKAHOB, ITUKJIOATKAHOB, JIKEHOB, aJIKAJIMCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXKIY HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMH: TPOBOJUTH Pacu€Thl 1O XHUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATEILHOCTU YEJOBEKAa, CBSI3aHHOW C MepepaboTKon
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUN JKCIEPUMEHT (MOJYyYeHHE W M3YUYECHHE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpamieHusi ¢ BeHIeCTBAMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJII0/IaTh MPAaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOTo MOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HeopraHWYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJEM SKOJOTUYECKOW, SHEPTeTHUYCCKOW W IHINEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3JI0POBBIO U TMPUPOTHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAsl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, BJIEKTPOIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOJMTHUUYECKOW IUCCOLMAIUU, MEPUOAUYECKUIMA
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHMs, JIekKalMe B OCHOBE MOHHUMAaHUS
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMUYECKMX U  KHHETUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAy4YHBIX  MNPUHIUNAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUMA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM U
JIOHOPHO-aKLENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOpMUPOBAHHOCTh ~ YMEHHH:  KJIacCH(UUUPOBATH:  HEOPTaHUYECKUE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PdeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MIEPUOIMYECKOT0 3aKoHa [I.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX JJIIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHieneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJIAaccOB,  IOATBEPKIATh
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMHU BEUIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLIUA MOCPEIACTBOM COCTABJIEHUS JEKTPOHHOro OajiaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jekcTBuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSAThH 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
W3BECTHOM CTEMEHbIO AUCCOIMAIU;, Macchl (00bEéMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEILHO IJIAHUPOBATh U MPOBOJUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MYHBIX  (PAKTOPOB HA CKOPOCTh XUMHUYECKOM  peakiuu, pelIeHHe
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 IKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEepaTypa, CpecTBa MaccoBoi uHbopMaluu, UHTEepHET U Apyrue), KpUTHUECKH
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
. bubnuorexa [JOK
1.1 CTPOCHHUS OPTAaHMYECKHX COeAMHEHUN A. M. 8
https://myschool.edu.ru/
bytneposa
Hroro o pasneny 8
Pa3nen 2. Yraesonopoabt
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' LUKJIOAJTKAHbBI https://myschool.edu.ru/
59 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [JOK
2.3 ApomaTuueckue yriaeBoaopoabl (apeHbl 8
P E AOPOJLI (apeHE) https://myschool.edu.ru/
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepadoTKa https://myschool.edu.ru/
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
P A yr HOPOA https://myschool.edu.ru/
Hroro 1o pasneny 35
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coenHeHust
bu6mmoreka [IOK
3.1 Cruptel. Genon 11 1
P https://myschool.edu.ru/
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KapOonunbHble coeAMHEHUS: abIETHIbI 1

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 bubmmorexa [IOK
https://myschool.edu.ru/
a¢upsl. XKupbl
bubmuoreka [JOK
3.3 Y THeBoAL 9 https://myschool.edu.ru/
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 bubmmorexa [IOK
https://myschool.edu.ru/
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 B 6
BICOKOMOJIEKYJISIPHBIE COETMHEHUS httos://myschool.edu.ru/
Htoro no pazneny 6
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
bubnunoreka LIOK
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://myschool.edu.ru/
bubnuoreka [{OK
1.3 XHUMHYECKHE PEeaKIun 19 1 3
peaxtt https://myschool.edu.ru/
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi XumMus
b K
2.1 Hemeramisl 31 1 3 nommorexa O
https://myschool.edu.ru/
b K
22 Meranms: 23 1 2 uonuotexa HO
https://myschool.edu.ru/
Wroro no pazueny 54
Paznen 3. Xumus u )Ku3Hb
MeTobl TO3HAHUS B XUMHUH. XAMHS U bubmuoreka [{OK
3.1 9
KU3Hb https://myschool.edu.ru/
Hroro mo pazneny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoTshI
pecypcsl
[TpenMeT 1 3HaUEHUE OPTAHUYECKOM
1 XUMUU, TIPEJICTABIICHUE O MHOTO00pa3nu 1 bubmmorexa LIOK
> HIPEA . P 04.09.2023  https://myschool.edu.ru/
OpPTaHWYECKUX COCAMHCHUN
DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
5 (ocHOBHOE U BO30YXIEHHOE COCTOSHUSA). 1 bubmunorexa [JOK
BanenTHbIe BO3MOXKHOCTH aTOMa 07.09.2023  https://myschool.edu.ru/
yriaepojaa
XuMuYeckas CBSI3b B OpraHUYECKHX
3 COeMHEHUsIX. MexaHu3Mbl 00pa3oBaHus 1 bubnnoreka [JOK
KOBQJICHTHOH CBSI3H, CLIOCOOBI pa3phiBa 07.09.2023  https://myschool.edu.ru/
CBsA3EH
4 Teopus cTpoeHUsT OpraHUYECKUX 1 bubnnoreka [JOK
coenquHenuit A. M. byrneposa 11.09.2023  https://myschool.edu.ru/
Bubl m3oMepun: CTpyKTypHas,
5 IIPOCTPAHCTBEHHAS. DJIEKTPOHHbIE 1 bubnnorexa [JOK
3 PeKTH B MOJIEKYJIaX OPTaHUIECKUX 14.09.2023  https://myschool.edu.ru/
COEMHEHUI
IIpencraBnenue 0 KIIaCCHPUKALNN U
6 CIfCTHeMaTI/I‘—IeCKaS[ HOMeHK(Jb;aT Ha 1 bubmmorexa [IOK
P 14.09.2023  https://myschool.edu.ru/
(IUPAC) opraHn4eckux BEIICCTB
7 Knaccudukanus peakuuii B 1 bubnuoreka [IOK
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CtpyKTypHas U HUC-TPaHC-U30MEPUS
AJIKEHOB

OpPraHUYECKON XMMUH 18.09.2023  https://myschool.edu.ru/
3 CucreMmaru3anus 1 0000IIeHNE 3HAHUIT bubnmuorexa [JOK
1o TeMe 21.09.2023  https://myschool.edu.ru/
AJKaHBI: TOMOJIOTHUECKHH psiJi, 001Ias
9 dbopMyIa, HOMEHKIIATypa U U30MepHs, bubnmoreka [JOK
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE 21.09.2023  https://myschool.edu.ru/
CTPOEHHUE MOJIEKYTT
10 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
AJIKaHOB 25.09.2023  https://myschool.edu.ru/
Haxoxaenne ajkaHoB B Ipupoie.
11 CnocoObI MOTYYCHUS U IPUMCHEHNE bubmorexa [IOK
i P 28.09.2023  https://myschool.edu.ru/
AIKaHOB
[Muknoankansl: obmmas Gopmyna,
HOMEHKJIATypa ¥ H30MEepus,
12 0COOCHHOCTH CTPOCHUS U XUMHUICCKHUX bubmorexa [IOK
. P 28.09.2023  https://myschool.edu.ru/
CBOMCTB, CITOCOOBI TIOJIYYECHUS U
MIPUMCHCHUE
Pemenne pacuéTHbIX 3a1a4 Ha
OTIpeIeTICHUE MOJICKYJISIPHOM (hOPMYITBI
OpPraHMYECKOT0 BEIIECTBA [0 MACCOBBIM bubnuoreka [IOK
13
JIOJIIM aTOMOB BJIEMEHTOB, BXOAIINX B 02.10.2023 | https://myschool.edu.ru/
ero coctas. Cucremarusanus 1
0000111eHIE 3HAHMI 110 TeMe
AJKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
OpMyJia, HOMEHKJIATypa, dJIEKTPOHHOE
14 S np O}CIT AHCTBEHHOE ZIT) OCHUE ﬁonex il bubmorexa [IOK
POCEP P i 05.10.2023  https://myschool.edu.ru/
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duznueckre 1 XUMUYECKHE CBOMICTBA

bubmuorexa [JOK

15
ankeHoB. [IpaBuio MapkoBHHKOBa 05.10.2023  https://myschool.edu.ru/
16 CriocoObI MOTy4eHUs U IPUMEHEHUE bubnunoreka HOK
AJIKEHOB 09.10.2023  https://myschool.edu.ru/
[TpakTrueckas padora Ne 1 mo Teme
17 "ITonmyueHue >TUICHA B U3yYEHHUE €ro bubmorexa LHOK
. i " i 12.10.2023  https://myschool.edu.ru/
CBOICTB
Pemenune pacu€tHbIX 3a1a4 Ha
18 ompeIeTICHUE MOJICKYJIIPHOI (hOPMYITBI bubmorexa LHOK
pea Y2IP PMY 12.10.2023  https://myschool.edu.ru/
OpPraHMYECKOTO BEIIEeCTBA
ATKaIueHBI: COMPSIKEHHBIE,
19 U30JIMPOBAHHBIC, KyMYJTHPOBAaHHBIC bubmorexa LHOK
P > KYMYIHP ' 16.10.2023  https://myschool.edu.ru/
Oco0eHHOCTH ANEKTPOHHOTO CTPOSHUS
20 XUMHYECKUE CBOMCTBA COMPSIKEHHBIX bubnunoreka [JOK
JIMEHOB 19.10.2023 @ https://myschool.edu.ru/
21 CniocoOsbI MoTy4eHus U IpUMeHEHUe bubnuorexa [JOK
alIKaJNEeHOB 19.10.2023  https://myschool.edu.ru/
AJKWHBI: TOMOJIOTHYECKHIA PsijI, 001as
dbopmysa, HOMEHKIIATypa, SJIEKTPOHHOE bubnuorexa [JOK
22
Y TIPOCTPAaHCTBEHHOE CTPOEHUE MOJIEKY!I, 23.10.2023  https://myschool.edu.ru/
dbuznueckue cBoCcTBa
23 XHUMHYECKHE CBONCTBA aJTKMHOB bubmorexa LHOK
26.10.2023  https://myschool.edu.ru/
24 KauecTBeHHBIE peakiiy Ha TPOHHYIO bubnmoreka [JOK
CBSI3b 26.10.2023  https://myschool.edu.ru/
o5 CriocoObI MoTy4eHus U IpUMEHEHUe bubnuorexa [JOK
AJIKUHOB 09.11.2023  https://myschool.edu.ru/
26 Pemenue 3amau: pacuéTsl 0 ypaBHEHUIO bubnmuorexa [JOK
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XMMHYECKON peaKinu 09.11.2023  https://myschool.edu.ru/
97 CucreMmaru3anus 1 0000IIeHNE 3HAHUIT bubnmuorexa [JOK
1o TeMe 13.11.2023  https://myschool.edu.ru/
ApeHBbI: TOMOJIOTHYECKUN Psifl, 00Ias
OpMyJia, HOMEHKJIATypa. DJIEKTPOHHOE
28 I(/11) np OZT AHCTBCHHOE Zf OCHHE l\fOJ'IeK T bubmorexa [IOK
poctp P 4 16.11.2023  https://myschool.edu.ru/
OeH3o011a U TOIyoJa, UX (GU3NYEcKre
CBOICTBA
29 XHUMHUYECKUE CBOICTBA aPEHOB: PEAKIUU bubnuorexa [JOK
3aMeILEeHNS 16.11.2023 | https://myschool.edu.ru/
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
30 MIPUCOCIUHECHHMS, OKMCIICHHE TOMOJIOTOB bubmorexa [IOK
P ’ 20.11.2023  https://myschool.edu.ru/
OeH30I1a
31 OCo0EHHOCTH XUMHUYECKUX CBONCTB bubmuorexa [JOK
CTUpOJIa 23.11.2023  https://myschool.edu.ru/
Pemenne pacuéTHbIX 3a1a4 Ha
32 OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI bubmmorexa LIOK
pedl Y pMY 23.11.2023  https://myschool.edu.ru/
OpPTaHHYECKOTO BEIIecTBa
33 CnocoObI Moy4YeHus: U IPUMEHEHNE bubnuorexa [JOK
apeHoB 27.11.2023  https://myschool.edu.ru/
34 ['eneTndeckas CBA3b MEXIY bubmuorexa [JOK
Pa3IUYHBIMU KJIacCaMU yTJIEBOJOPOJIOB 30.11.2023  https://myschool.edu.ru/
Pacu€tpl o ypaBHEHUSAM XUMHUECKHUX
35 eaknuii. CucreMarusaius U 0000IIeHHE bubmorexa HOK
peaicit B - 04.12.2023  https:/myschool.edu.ru/
3HAHMH 110 TeMe
36 [Tpupoanstii ra3. IlonytHslie HedTAHBIE bubnnorexa [JOK
rasbl 07.12.2023  https://myschool.edu.ru/
37 KameHHbIi yroias ¥ IpOyKThI €T0 bubnmuorexa [JOK
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nepepadoTKu 07.12.2023  https://myschool.edu.ru/
Hed1b 1 criocoOs! e€ nmepepaboTKHy.
38 [IpumeHeHne MPOIyKTOB MepepadoTKu bubmorexa LHOK
P POAYE pep 11.12.2023  https://myschool.edu.ru/
HeTH
39 I'eneTnueckas CBA3b MEXKAY bubnmoreka [JOK
Pa3JIMYHBIMU KJIACCAMU YTIIEBOIOPOJIOB 14.12.2023  https://myschool.edu.ru/
l"amoreHonpPoON3BOAHBIE YTIIEBOAOPOIOB:
40 3JICKT OHH(I))e CT OEHHe'yre:aK Ifl/l " bubmorexa [IOK
P P > Pt 14.12.2023  https://myschool.edu.ru/
3aMelleHus TajoreHa
JleWicTBue 1enouei Ha
41 rajoreHnpoun3BoiHbIe. B3anmonaeiictere bubmorexa LHOK
P JHBIE: A 18.12.2023  https://myschool.edu.ru/
JUTAJIOTEHAIKAHOB C MAarHUEM U ITUHKOM
42 CucremaTtu3zanus 1 0000IIeHHEe 3HAHUN bubnnoreka [JOK
no pazzaeny "Yrieromopoabr"” 21.12.2023  https://myschool.edu.ru/
43 Konrtponbnas pabora no reme bubnnorexka [JOK
"VYrneBonopoasr" 21.12.2023  https://myschool.edu.ru/
[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHH psijl, o01mas dpopMya,
44 CTPOEHUE MOJIEK JII) n30Me I/Ifl(i) i bubmorexa [IOK
P - pHt, 25.12.2023  https://myschool.edu.ru/
HOMEHKJIaTypa, Kiaccudukaus,
dbuznueckue cBoCcTBa
45 XUMHUYECKUE CBOMCTBA MPEAETbHBIX bu6mmorekxa [IOK
OJTHOATOMHBIX CITUPTOB 28.12.2023  https://myschool.edu.ru/
46 CriocoObI MoTy4eHus U IpUMEHEHUe bubnmoreka [JOK
OJTHOATOMHBIX CITUPTOB 28.12.2023 | https://myschool.edu.ru/
[IpocThie 3¢upsl: HOMEHKIATYpa U
47 I/ISIZ)MG us (EC(I;)GCHHOCTI/I (bmlilgecxux u bubmmorexa LHOK
P, 11.01.2024  https://myschool.edu.ru/

XUMHUYECKUX CBOWCTB
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MHoroaroMHbIe CIIUPTHBIL: 3TUJIICHTJIMKOJIb

bubmuorexa [JOK

48 H FAMUCPHE, 1X (PHSIICCKIC 1 11.01.2024 https://myschool.edu.ru/
XUMHYECKHE CBONCTBA
49 CriocoO0sbI MOTy4eHUs U IPUMEHEHUE bubnunoreka HOK
MHOT'OATOMHBIX CIIUPTOB 15.01.2024  https://myschool.edu.ru/
@DeHOoJI: CTPOCHHUE MOJICKYJIbI,
50 buszndeckue cBoiicTBa. TOKCHYHOCTD bubmorexa LHOK
' 18.01.2024  https://myschool.edu.ru/
denomna
. bubnuorexa [JOK
>1 Xumireckue CBoAcTBa penoia 18.01.2024  https://myschool.edu.ru/
59 Crioco0blI MOTydeHUs U IPUMEHEHUE bubnuorexa [JOK
denomna 22.01.2024  https://myschool.edu.ru/
[TpakTuueckast pabota Ne 2. Pemenue
53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubmmorexa [IOK
P 8 25.01.2024  https://myschool.edu.ru/
"CnupTtsl U (peHobl"
54 Cucremaru3zanus 1 000011eHEe 3HAaHUN bubnnorexka [JOK
110 TeMe 25.01.2024  https://myschool.edu.ru/
ANBAETUIBI M KETOHBI: 3JICKTPOHHOE
55 CTpOeHHE KapOOHUIILHOM TPYIIIHI; bubnuorexa [JOK
TOMOJIOTHUECKHUE psifbl, 00miast popmyina, 29.01.2024  https://myschool.edu.ru/
M30MepHsI U HOMEHKJIATypa
56 Anbaeruipl ¥ KeTOHBI: (U3HYECKUE bu6mmorekxa [IOK
CBOICTBa; peakluu NPUCOEANHEHUS 01.02.2024  https://myschool.edu.ru/
57 Peakuiuu okucneHus U KaueCTBEHHbIE bubnmoreka [JOK
peaKIuu aJIbJIETHI0OB U KETOHOB 01.02.2024 | https://myschool.edu.ru/
58 CriocoObI mosTyueHus ajabAeruI0B U bubnnorexa [JOK
KETOHOB 05.02.2024  https://myschool.edu.ru/
59 OIHOOCHOBHBIE TIPEICTLHBIE bu6mmoreka [IOK
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KapOOHOBBIE KUCIIOTBI, 0COOEHHOCTH 08.02.2024  https://myschool.edu.ru/
CTPOECHHS UX MOJIEKYII
60 N3oMepust 1 HOMEHKIIaTypa KapOOHOBBIX bubnunoreka HOK
KHCTIOT, UX (PU3HUECKUEe CBOMCTBA 08.02.2024  https://myschool.edu.ru/
61 XHUMHYECKUE CBOMCTBA MTPEACIIbHBIX bubnmoreka [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT 12.02.2024  https://myschool.edu.ru/
Oco0OeHHOCTH CBOICTB MypaBbUHOU
62 KUCTI0Thl. MHOTOOOpa3ue kKapOOHOBBIX bubmorexa LHOK
' P P 15.02.2024  https://myschool.edu.ru/
KHUCIIOT
Oco0eHHOCTH CBOMCTB: HENIPEAEIbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
63 TUKApOOHOBBIX, THIPOKCHKAPOOHOBBIX bubmorexa LHOK
’ 15.02.2024  https://myschool.edu.ru/
kucinot. [IpencraBuTenu BoICIINX
KapOOHOBBIX KHUCIIOT
64 [TonsaTHe 0 MPOU3BOAHBIX KAPOOHOBBIX bu6nmoreka [JOK
KHUCIIOT 19.02.2024  https://myschool.edu.ru/
65 CniocoOblI MoTy4eHus U IpUMeHEHUe bubnmnoreka [JOK
KapOOHOBBIX KUCIIOT 22.02.2024  https://myschool.edu.ru/
CrnoxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIJI,
66 oOmas popmysa, U30MepHs U bubmmorexa LHOK
DY, P 22.02.2024  https://myschool.edu.ru/
HOMEHKJIaTypa
67 ®dusnvecKkue U XUMUYECKUE CBOMCTBA bu6mmorekxa [IOK
a¢hupoB 26.02.2024  https://myschool.edu.ru/
Pemenue pacu€rHbix 3a1a4: 1o
68 YPaBHEHUIO XUMUYECKON peaKIIiu, Ha bubnuoreka [IOK
oTIpeIeTICHUE MOJICKYIISIPHOI (hOPMYITBI 29.02.2024  https://myschool.edu.ru/
OpPraHHYECKOro BEllecTBa
69 [Ipaktudeckas padora Ne 3. Pemenue bubnmoreka [JOK
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HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 29.02.2024  https://myschool.edu.ru/
"Kap6oHoBsie kucinoThl. CI0KHbBIE
a¢uper"

20 XKupsr: crpoenue, pu3nvecKue u bubnuoreka [IOK
XUMHUYECKHE CBOICTBA (TMAPOIIU3) 04.03.2024  https://myschool.edu.ru/
OcoOEHHOCTH CBOWCTB JKHUPOB,

71 COJIEpXKAIINX OCTATKH HEMPEASTbHBIX bubmorexa LHOK

07.03.2024  https://myschool.edu.ru/
JKUPHBIX KHCIOT. JKUphI B mpupoe
Mp11a Kak COJTM BBICIIUX KapOOHOBBIX

79 KHCJIOT, UX Morollee AcicTue. [TonsaTue bu6mmoreka [IOK
0 CHHTETHYECKUX MOIOIIUX CPEICTBAX 07.03.2024 | https://myschool.edu.ru/
(CMCO)

['eHeTH4ecKas CBS3b yrieBOIOPOIOB U
73 Kchoponconepxcamliz opraHHrt){eCKHX bubmmorexa LOK
11.03.2024  https://myschool.edu.ru/
BEILIECTB

74 Pacuérel o ypaBHEHUSIM XUMHUYECKHUX bubnnoreka [JOK
peakiui 14.03.2024  https://myschool.edu.ru/

75 CuctemaTu3zanus 1 0000IIeHUE 3HAHUH bubmuorexa [JOK
1o TeMe 14.03.2024  https://myschool.edu.ru/
OO01mas XxapakTepuCcTHKa YTIE€BOIOB U

76 KnaccmbHII:auHﬂpyrneBonzl]; (MoOHO-, TH- bubmmorexa [IOK

18.03.2024  https://myschool.edu.ru/
Y TIOJTCaXapy/ibl)

77 Momnocaxapusl: pru3HuecKue CBoiicTBa bubnnorexka [JOK
Y HaXOXKJEHUE B IPUPOJIE 21.03.2024 | https://myschool.edu.ru/

78 [TpuMeHeHue TII0K03bl, €€ 3HaUeHuE B bubnuoreka [IOK
KU3HEACSITEIIBHOCTH OpraHnu3Ma 21.03.2024 | https://myschool.edu.ru/

79 Jucaxapunpl: caxapo3a, MajabT03a U bubnuoreka [IOK
nakto3a. HaxoxeHnue B npupojie u 01.04.2024  https://myschool.edu.ru/
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IMPUMCHCHHUC NHUCAXaprua0B

HOJ'II/IC&XEIpI/II[BIZ CTPOCHUC

80 MaKpOMOJIEKYJ, PU3NIECKUE U bubmmorexa [OK
P . . 04.04.2024  https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE
81 [TonsiTHe 06 UCKYCCTBEHHBIX BOJIOKHAX bubmmorexa [IOK
Y 04.04.2024  https://myschool.edu.ru/
Pemenne pacdeTHsIX 3a1a4 Ha
82 ompeeseHUe A0JIU BBIX01a IPOIYKTa bubmorexa LHOK
pea A Aa POy 08.04.2024  https://myschool.edu.ru/
pPEaKIuu OT TEOPETUUECKU BO3MOKHOTO
83 CucremaTtu3anus 1 0000IICHUE 3HAHUIMA bubmuorexa [JOK
0 pazfeny 11.04.2024  https://myschool.edu.ru/
KonTponbhas pabota no Teme
84 "Kucnopoacoaepikaniiue opraHudecKue bubmorexa LHOK
poa " ACPPAIIIE Op 11.04.2024  https://myschool.edu.ru/
COCTUHEHUS
AMUHBI: K1accuuKaIs, CTpoeHUE
85 MOJIEKYJ1, 00 aﬂ(b(bo ?4 na If30Me us bubnuorexa LIOK
ya1, Ot pMYyJI8, ? ’ 15.04.2024  https://myschool.edu.ru/
HOMEHKJIaTypa U (U3NYECKUE CBOKCTBA
86 XuMHYeCcKue CBONCTBA amnu(paTUIECKUX bubnuorexa [JOK
aMUHOB 18.04.2024  https://myschool.edu.ru/
AHUWJINH: CTPOCHNE aHUIINHA,
87 0COOEHHOCTH XMMHYECKUX CBOMCTB bubmmorexa [IOK
18.04.2024  https://myschool.edu.ru/
aAHWJIMHA
88 CriocoObI MoTy4eHus U IPUMEHEHUE bubnmoreka [JOK
ann(paTHIeCKUX aMUHOB 22.04.2024  https://myschool.edu.ru/
AMHMHOKHUCIIOTHI: HOMEHKJIATypa 1
89 u3oMepusi, (u3nYecKre CBOMCTRA. bubnnorexa [JOK
OtnenbHbIC PEACTABUTENH 0L 25.04.2024  https://myschool.edu.ru/

AMHUHOKHUCIIOT
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XHUMHUYECKHE CBONCTBA aMHHOKHCIIOT, UX

90 OMOJIOTMYECKOE 3HAYCHHE aMHUHOKHUCIIOT bubmmorexa [IOK
' 25.04.2024  https://myschool.edu.ru/
CuHTE3 ¥ THAPOJIN3 TIENTHIO0B
01 benku xak npupoAHBIE TOIMMEPSIL; bubnuoreka [IOK
CTPYKTYpBI O€JIKOB 29.04.2024  https://myschool.edu.ru/
. bu6mmoreka [IOK
92 X 0
VIMITICCIIE CBOMCTEA DEIIOB 07.05.2024  https://myschool.edu.ru/
A30TcoaepIKalre reTepoIuKINIECKHIe
93 coe I/IHSHE}I ;IH J'ICI/IH(I;)B:IIC KHUCJIOTHI: bubmorexa LHOK
8 K ' 13.05.2024  https://myschool.edu.ru/
COCTaB, CTPOEHHUE U OMOJIOTUYECKAS POJIb
[IpakTuyeckas padora Ne 4. Pemenue
94 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
"A30TCOJIEpIKaIIE OPTaHUYECKHE 16.05.2024  https://myschool.edu.ru/
coeMHeHus"
[IpakTuueckas padbora Ne 5. Pemenue
95 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
"Pacnio3HaBaHuE OPraHUYECKUX 16.05.2024  https://myschool.edu.ru/
coequHeHui"
KonTposnbnas pabora no teme
96 "A30TCO/IepIKaIIie OpraHUICCKIEC bubmmorexa [IOK
AeP " He op 20.05.2024  https://myschool.edu.ru/
COCTMHEHUS
OcCHOBHBIE TIOHATUS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COSTMHEHUN U bubnmoreka [JOK
METO/Ibl UX CUHTE3a —II0JIUMEpHU3alus U 23.05.2024  https://myschool.edu.ru/
TOJTMKOHICHCAIIHS
08 IInactmaccel. Y tunuzanus u bu6mmorekxa [IOK
nepepaboTKa IIacTuka 23.05.2024  https://myschool.edu.ru/
99 DacToMephl: HaTypaJTbHBIN bubnmuorexa [JOK
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CHHTETHYECKHE Kaydyku. Pe3una 23.05.2024  https://myschool.edu.ru/
BonokHa: HaTypalbHbIE,
100 HCKYCCTBEHHBIE, CHHTETHUYECKUE 1 Bubmorexa ITOK
Y ’ | 23.05.2024  https://myschool.edu.ru/
[TonmMeps! crienalbHOTO Ha3HAYCHUS
[TpakTuueckas padora Ne 6. Pemenue
101 3KCIIEPUMEHTAJIBHBIX 3a71a4 10 TEME 1 Bubmorexa ITOK
" P 8 " 27.05.2024  https://myschool.edu.ru/
PacnioznaBanue miacTMacc ¥ BOJIOKOH
O000111eHME U CUCTEMATU3 AL
102 u3 GI:IIHOFO marepuala Io TLE:Me 1 bubnmorexa LOK
" - P " 27.05.2024  https://myschool.edu.ru/
BricokoMonekynsipHble COSTMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
°
Jlj;-n Tewma ypoxa Bcero Koutpoasusie  Hpakrutieckue II/I[:;:CHI/ISI :)Igl?al;(())l;];feﬂbﬂble
padoThI padoThI pecypen

Atom. CocTaB aTOMHBIX sIIep. 1 bubmuorexa [JOK

Xumuueckuit anemMeHT. M30tormbl https://myschool.edu.ru/

CrpoeHue 3IIeKTPOHHBIX 000JI0YEeK 1 bubnnorexka [HJOK

aTOMOB, KBaHTOBEIC UMCJIIa https://myschool.edu.ru/

Kiaccudpukanust XMMHUYIECKHX 3JIEMEHTOB 1 bubnnoreka [JOK

(s-, p-, d-, f-omemenTHI) https://myschool.edu.ru/

Pacripenenenuie 31€KTPOHOB 110 ATOMHBIM 1 bubnnoreka [JOK

opouranam https://myschool.edu.ru/

ONeKTPOHHBIE KOH(UTYpAIIN aTOMOB

3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1 bubmmorexa LOK
https://myschool.edu.ru/

COCTOSIHUH

DIeKTPOHHBIE KOH(PUTYpPAIIUA HOHOB. 1 bubnmnoreka [JOK

DIIEeKTPOOTPULIATETLHOCTh https://myschool.edu.ru/

Ilepuonnueckuii 3akoH u Ilepuoanueckas

cucTeMa XMMU4ecKux annementoB /1. U. 1 bubnmoreka [JOK

Mengeneesa, CBSI3b C COBPEMEHHOMN https://myschool.edu.ru/

TEOpHUEN CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB

XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX 1 bubnmoreka [JOK

WM MPOCTBIX U CIOKHBIX BELIECTB M0 https://myschool.edu.ru/

rpynmnam u nepuojam

CucremaTtu3zaiys U 0000IIeHHE 3HAHUN IO 1 bubnmoreka [JOK
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TEMC

https://myschool.edu.ru/

Buner xumnueckoi cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.

bu6mmoreka [IOK

10
Bonoponnas cBs3b. MexMOJIEKYIIIpHbIE https://myschool.edu.ru/
B3aUMO/ICHCTBHUS
BaneHTHOCTh U BaJIeHTHbIE BO3MOKHOCTH
11 aToMOB. CBS3b JIEKTPOHHON CTPYKTYPBI bubnnoreka [JOK
MOJIEKYJI C UX TEOMETPHUYECKUM https://myschool.edu.ru/
CTpPOEHUEM
12 [IpencraBiieHus: 0 KOMILUIEKCHBIX bu6mmoreka [IOK
COEIMHEHMSIX: COCTaB U HOMEHKJIATypa https://myschool.edu.ru/
BemecTBa MOJIEKYISIPHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEeHUs. THIIBI bubnuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://myschool.edu.ru/
BELIECCTB
14 [IoHsATHE O TMCTIEPCHBIX CHCTEMAX. bubnnoreka [JOK
IIpencraBnenue 0 KOTIOUAHBIX PACTBOpPAx https://myschool.edu.ru/
HcTruHHBIE PaCTBOPHI: HACBIICHHBIE U
bu6nmoreka [JOK
15 HEHACBIIICHHBIE, PACTBOPUMOCTD.
https://myschool.edu.ru/
Kpucramnorunaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAITUT bubnuorexa [JOK
pacTBOpPOB https://myschool.edu.ru/
Pemenue 3a1ay ¢ ucnosib30BaHUEM
< . bubnuorexa [JOK
17 MOHTUH "MaccoBas 101 paCTBOPEHHOTO
"o " https://myschool.edu.ru/
BenlecTsa', "MoJIIpHas KOHLIEHTpALHs
18 Knaccudukanus u HoMeHKIaTypa bubmuoreka [IOK
HEOPraHUYECKUX BEUIECTB https://myschool.edu.ru/
19 CucremaTtu3zaiys U 0000IIeHHE 3HAHUN IO bubnmoreka [JOK
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TEMC

https://myschool.edu.ru/

KontponsHas paboTa no remam
"Crpoenue atoma. Ilepuoanueckuii 3aKoH
n HepI/IOZ[I/I‘-IeCKaSI CHUCTEMAa XUMHUYCCKHUX

bu6mmoreka [IOK

20
anemenTtoB JI. . Menpaeneena", https://myschool.edu.ru/
"Crpoenue BemecTBa. MHOrooOpasue
BelecTs"
Kiaccupukanuss XUMHUYECKUX PEeaKIuii B
HEOPraHWYECKON U OPraHU4YEeCKON XMUMUH.
bu6mmoreka [IOK
21 3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
https://myschool.edu.ru/
COXpPaHEHHsI U TIPEBPALICHUS YHEPTUU TIPH
XUMHYECKHUX PEaKIHIX
99 TemnoBbie 3G EKTH XUMUIECKHX bubnuoreka [IOK
peakuuil. TepMoxumMudeckrne ypaBHEHUS https://myschool.edu.ru/
Bbruncnenus no ypaBHEHUSIM XUMHUECKUX
N bubmuorexa [JOK
23 peaKuuil ¥ TEPMOXUMHUYECKUM
https://myschool.edu.ru/
yYpaBHEHHSIM
CKOpOCTh XUMHUYECKOH peaKkInu, e€
24 3aBI/IpchOCTL oT asnnqimx dakTopoB bubmmorexa LOK
P POB. https://myschool.edu.ru/
Karanu3s u xaTamu3aTopbl
25 ['omoreHHbIe U TeTepOreHHbIE PEaKIIH bubmmorexa LIOK
p p https://myschool.edu.ru/
[TpaxTnueckast pabora Ne 1 o teme
26 "BausiHue pa3nuuHbIX GakTOpOB Ha bubmmorexa LIOK
P " P | https://myschool.edu.ru/
CKOpPOCTh XUMHUYECKOH peakiuu
97 OGpatumbie 1 HEOOpAaTUMBIE PEAKITHH. bubnmoreka [JOK
XUMHUYECKOE pABHOBECHE https://myschool.edu.ru/
28 [IpaxTuueckas padora Ne 2 o reme bubnuoreka [IOK
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"BausiHue pa3nUYHbIX (GaKTOPOB Ha
HOJIOKEHUE XUMUYECKOT0 paBHOBECHS "

https://myschool.edu.ru/

3JI€KTpOJII/ITI/I‘-I€CKaSI JUucconuanus.

bu6mmoreka [IOK

29 CubHbIC U ClIa0bIe 3JIEKTPOIUTHI.
https://myschool.edu.ru/
CreneHp auccoyanuu
Honnoe nponssenenue Boasl. Cpena
P pu bu6mmoreka [IOK
30 BOJHBIX PacTBOPOB. BoopoaHbIii
https://myschool.edu.ru/
nokazatenb (pH) pactBopa
31 ['upponus coneit. Peakuu, npoTekaromume bubnuorexa [JOK
B pPacTBOpAX 3JIEKTPOJIUTOB https://myschool.edu.ru/
[IpakTuueckas padora Ne 3 o Treme
32 "XHUMHUYECKHE PEAKIINHU B PAaCTBOPaAX bubmmorexa LOK
P P P https://myschool.edu.ru/
3JICKTPOJIUTOB
OKHUCIUTEITBHO-BOCCTAHOBUTEILHBIE
. bubmuorexa [JOK
33 peaknuu. BaxxHewmme OKUCIUTENH U
https://myschool.edu.ru/
BOCCTaHOBUTEIU
34 MeTto/1 31IeKTPOHHOTO (3JIEKTOHHO- bu6mmoreka [IOK
MOHHOT0) OanaHca https://myschool.edu.ru/
35 DIIEKTPOIN3 PACTBOPOB U PACILIIABOB bubnuorexa [JOK
BEIIIECTB https://myschool.edu.ru/
36 Penrenne 3ama4 pa3InyHbBIX THIIOB bubmmorexa [IOK
p https://myschool.edu.ru/
37 Pemenue 3amau pa3nuUHbBIX THIIOB bubmmorexa [IOK
P https://myschool.edu.ru/
38 CucreMmarusanys 1 0000IeHre 3HAHUI 110 bu6mmorekxa [IOK
TeMe "XuMuueckue peakiuu' https://myschool.edu.ru/
39 KonTponbhas pabota no teme bubnmoreka [JOK

"Xumuueckue peakuu"

https://myschool.edu.ru/
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IlonoxxeHrue HEMETAIIIOB B
[Tepuoauueckoit cucteMe XMMUYECKUX

bubmuoreka [JOK

40 anementoB /. 1. Menneneesa u
a a https://myschool.edu.ru/
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
®du3nyecKne CBOMCTBA HEMETAIIIIOB
41 AnoTponusi HeMETauIoB (Ha IpUMeEpe bubnmoreka [JOK
KHCITI0poJia, cephl, hocdopa u yriaeposaa) https://myschool.edu.ru/
4 Bonopon: nonmyuenue, pusndeckue u bubnnoreka [JOK
XAMHYECKHE CBOMCTBA. [ Mapuibl https://myschool.edu.ru/
["anoreHsl: HaXOXKACHHUE B IPUPOJIE,
bubmuorexa [JOK
43 CIocoObI Oy4YeHUs!, PUINYECKUE U
. https://myschool.edu.ru/
XUMHUYECKHE CBONCTBA
I"anorenoBoniopoabl. Baxkneiue
44 KHCTIOPOJICO/IEPIKAIINE COSAMHEHUS bubmmorexa LOK
p p https://myschool.edu.ru/
raJIoreHOB
JlaGopaTopHble U TPOMBITIVICHHBIE
bu6mmoreka [IOK
45 CIOCOOBI TIOJTyYEHHS TaJIOTEHOB.
. https://myschool.edu.ru/
[IpuMeHeHne TaToreHOB M UX COSAMHEHUIA
[IpakTuueckas padbora Ne 4. Pemenue
bu6mmoreka [JOK
46 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
" " https://myschool.edu.ru/
I"anorensr
Kucnopon: naboparopHsie u
47 MPOMBIIIJICHHBIE CIIOCOOBI MTOTYYCHHUSI, bubnmoreka [JOK
(bu3HYecKre U XUMHUYECKUE CBOMCTBRA. https://myschool.edu.ru/
O3o0H. [IpuMeHeHne KUCITOPO/Ia U 030HA
bubmuorexa [JOK
48 OKCHJTBI ¥ TIEPOKCH/IBI
A P A https://myschool.edu.ru/
49 Pemienue 3agau pa3auyHbIX TUIIOB bubnmoreka [JOK
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Cepa: Hax0X/JCHUE B IPUPOJIC, CIOCOOBI

https://myschool.edu.ru/

50 noJTydeHus1, GU3NIECKHUE U XUMHUYECKUE bubmmorexa [IOK
zfq ’ https://myschool.edu.ru/
CBOIiCTBa
bubmuoreka [JOK
51 CepoBo0opoa, CYIb(MHUILI
POBOOPOL, CYJIbpHA https://myschool.edu.ru/

59 Kucnoponconepskamme CoeIMHEHNS CEPBI. bubnnorexa [HOK
Oco06eHHOCTH CBOMCTB CEPHOM KUCIIOTHI https://myschool.edu.ru/
[IpakTuyeckas padora Ne 5. Pemenue

53 HKCIIEPUMEHTANIbHBIX 3aa4 110 Teme "Cepa bubmmorexa [IOK

< P " P https://myschool.edu.ru/
U e€ COeTMHCHUS
A30T: HaX0XkJIeHHE B IPUPO/IE, CTIOCOOBI
bubmuorexa [JOK
54 MoJyueHusl, PU3NYECKUE U XUMHUYECKHE
N https://myschool.edu.ru/
cBOIcTBa. AMMUAK, HUTPU/IBI

55 Kucnoponconep:xamme coeAMHEHNs a30Ta. bubnnoreka [JOK
Oco0GeHHOCTH CBOWCTB a30THON KUCIIOTHI https://myschool.edu.ru/

56 [Ipumenenue a3oTa 1 €ro COeTUHEHUN. bu6nmoreka [JOK
A30THBIE yI0OpEeHUs https://myschool.edu.ru/
®dochop: HaxOXKIEHUE B IPUPOJIE,

57 CIOCOOBI TONTydeHUsI, PU3NUECKHE U bubnmoreka [JOK
xummuueckue coiictBa. dochuab u https://myschool.edu.ru/
bochun

58 Oxkcunsl pocdopa, pochopcoaepxarue bubnmoreka [JOK
kucnoTel. Comu pochopHON KUCTOTHI https://myschool.edu.ru/

59 [Tpumenenue docdopa 1 €ero coeTMHEHUH. bubnnorexka [JOK
®dochopubie ynoOpeHus https://myschool.edu.ru/

60 [TpakTuueckast paborta Ne 6. Pemenue bubnmoreka [JOK

AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "A30T

https://myschool.edu.ru/
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u Gocdop u ux coenuHeHus"

VYriiepoa: HaX0XACHUE B IPUPOJIE,

bu6mmoreka [IOK

61 AIUTOTPOITHBIE MOIUPUKANNY; (PU3HUECKUE
p ):[U(b i https://myschool.edu.ru/
U XUMHUYECKUE CBOWMCTBA, IPUMEHEHHUE
62 Oxkcun yraepoaa(ll), okeua yriaepona(1V), bubnmoreka [JOK
yroJibHasi KUCJIOTa U €€ COJIU https://myschool.edu.ru/
bu6mmoreka [IOK
63 Pemenue 3a1a4 pa3nu4HbIX TUIIOB
https://myschool.edu.ru/
Kpemuuii: HaxokaeHME B IPUPOE,
64 05000651 MTOTYyYEHUS (bnmzeflcne u bubmorexa LHOK
YIS, https://myschool.edu.ru/
XUMHUYECKHE CBONCTBA
65 Oxkcua kpemuausi(1V), kpemuueBas bubnuotexa [JOK
KHCJIOTa, CHITMKATEI https://myschool.edu.ru/
66 [TpuMeHeHnEe KpEMHUS U €T0 COEIUHEHUM. bubnuoreka [IOK
CrexJ10, ero nosxy4eHue, BUIAbl CTEKIIa https://myschool.edu.ru/
bu6nmoreka [JOK
67 Pemenue 3a1a4 pa3nuvyHBIX TUTIOB
https://myschool.edu.ru/
68 CuctemaTtuzanus 1 0000IIeHHUE 3HAHUH 110 bubmuoreka [JOK
teme "Hemeramibr" https://myschool.edu.ru/
69 KonTponbhas pabota no teme bubnnorexa [JOK
"Hemeranmsr" https://myschool.edu.ru/
70 AHanu3 pe3yinbTaToB KOHTPOJIBHON bubnuoreka [IOK
paboThI, KOPPEKITUs OMHOOK https://myschool.edu.ru/
[Tonmoxenune metamios B [lepuoauueckoit
7 CHUCTEME XMMUYECKUX AJIIEMEHTOB. bubnmoreka [JOK
OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX https://myschool.edu.ru/
000JI04€K aTOMOB METaJJIOB
72 O6ume uznyeckre CBOMCTBa METAIIIOB. bubnuoreka [IOK
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HpI/IMeHeHI/Ie MCTAJ1JIOB B GBITy U TCXHHUKCE

https://myschool.edu.ru/

bu6mmoreka [IOK
73 Cnnasel MetaiioB. Koppo3ust Mmeranios
https://myschool.edu.ru/
bubmuorexa [JOK
74 Pewenue 3a1a4 pa3au4HbIX TUIIOB
https://myschool.edu.ru/
DNEKTPOXUMHUYECKUH Psiji HAIIPsHDKEHUN
bubmuorexa [JOK
75 MeTaiioB. O01mue crocoob! NOTyYEHHS
https://myschool.edu.ru/
METaJIJIOB
OO6mas xapakrepuctuka metayioB |A-
rpyms! llepruoagnyeckoi cucrteMsl
76 XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanui: bubnuorexa [JOK
noJrydeHue, PU3nIecKue U XUMHUICCKHE https://myschool.edu.ru/
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB
U UX COSTUHEHUN
O6mas xapakrepuctuka metayos |A-
rpymsl lleproanyeckoi cucteMbl
77 XAMHYECKHUX JIEMEHTOB. Maruui u bubnuorexa [JOK
KaJbLMI: TIOTy4YeHue, Gusnyeckue u https://myschool.edu.ru/
XUMHYECKHE CBONCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCINHEHUN
78 JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmorekxa [IOK
YCTpaHEHHUS https://myschool.edu.ru/
79 AntoMuHUH: Iony4yeHue, pusndeckue u bubnmoreka [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://myschool.edu.ru/
AmdoTepHbIe CBOICTBA OKCHIA U
80 TUIPOKCHU/IA ATTFOMUHHS, bu6mmorekxa [IOK

TUAPOKCOKOMIUIEKCHI aJIFOMUHUS, UX
[IPUMEHEHHUE

https://myschool.edu.ru/
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bubmuoreka [JOK

81 Pemenue 3amay pa3sinyHbIX TUIIOB
P https://myschool.edu.ru/
[TpakTrueckas padora Ne 7. Pemenue
bubmuorexa [JOK
82 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
" " https://myschool.edu.ru/
MerTasuibl TIaBHBIX TOATPYII
OO0m1as XxapakTepUCTUKA METAILIOB
83 no0ouHbIX noarpynn (b-rpymnm) bubnnorexka [HJOK
[lepuoauueckoil CuCTEMbl XUMHYECKUX https://myschool.edu.ru/
3JIEMEHTOB
84 Ddu3nvecKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
XpOMa U €ro COCIMHEHUM, UX TPUMECHEHUE https://myschool.edu.ru/
Baxkneiinve coeiuHeHUs MapraHia.
bubmuorexa [JOK
85 [Tepmanranat Kanusi, €ro OKUCIUTEIbHBIC
. https://myschool.edu.ru/
CBOMCTBa
®u3nuecKue 1 XUMHYECKHE CBOMCTBA
. bubnuorexa [JOK
86 ’Kene3a u ero coenHeHui. [lonyuenue u
https://myschool.edu.ru/
MIPUMEHEHHUE CIIJIaBOB XKele3a
87 ®du3nvecKue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
MEJIU U €€ COCIMHEHN, UX IPUMEHEHNE https://myschool.edu.ru/
Du3nYECKnEe U XUMUYECKUE CBOMCTBA
. bubnmoreka [JOK
88 [IUHKA U €T0 COSAMHCHHIA, NX TPUMCHCHHE.
https://myschool.edu.ru/
[ apOKCOKOMITIIEKCHI ITMHKA
[IpakTuueckas padora Ne 8. Pemenue
bubmuorexa [JOK
89 AKCIIEPUMEHTATBHBIX 33124 TI0 TEME
" " https://myschool.edu.ru/
MerTaibl TOOOYHBIX MOATPYIIT
bubmuorexa [JOK
90 Pemenue 3anay pa3nuyHbIX TUIIOB
https://myschool.edu.ru/
91 O06o001IeHre U CHCTeMaTH3aIns bubnmoreka [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

HN3YUCHHOI'O MaTcpHralia 1o TeMC

https://myschool.edu.ru/

"Metayer"
bubnmoreka [JOK
92 KonTpomnpHas padora o Teme "Mertamibr" 1
https://myschool.edu.ru/
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON bubnuoreka [IOK
paboThI, KOPPEKIIHSI OIITMOOK https://myschool.edu.ru/
Ponb xumun B o0ecrieueHuu yCTOMYUBOTO
bubmuorexa [JOK
94 pa3ButTus yenoneuecTsa. [lonsarue o
https://myschool.edu.ru/
HAy4YHBIX METOJIaX MCCIICIOBAHUS BEIIECTB
HayuHble MpUHIUIIBI OPraHU3auN
95 XUMHYECKOT0 TPOU3BO/ICTBA. bubnnoreka [JOK
[TpoMbIIeHHBIE CTIOCOOBI MOTYYESHHUS https://myschool.edu.ru/
Ba)XKHEUIIINX BEIIECTB
96 XUMHUUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEH bubnuorexa [JOK
CpeZBl U €r0 MOCIEACTBUSA https://myschool.edu.ru/
97 XUMHUS U 3J0pPOBBE UEIOBEKA. bubnuoreka [IOK
JlekapcTBEHHBIE Cpe/ICTBA https://myschool.edu.ru/
08 Xumus nuny. Poias xumuu B obecrieueHun bubmuorexa [JOK
[MHUIIEBONA OE30IIaCHOCTH https://myschool.edu.ru/
99 Kocmernyeckue u napgromepHsie bubnnoreka [JOK
cpeacrtsa. beiToBas xumus https://myschool.edu.ru/
XuMHs B CTPOUTENBCTBE. BakHenmme
100 CTPOUTENLHBIE U KOHCTPYKIIMOHHBIE bubmorexa LIOK
P pyX https://myschool.edu.ru/
MaTepHuabl
XuUMHS B CEIBCKOM XO3SIHCTBE.
bubmuorexa [JOK
101 Oprannyeckue 1 MUHEPAIbHbBIE
https://myschool.edu.ru/
yaoOpeHust
102 CucremaTtuzanus ¥ 0000IICHUE 3HAHUH 110 bubmuoreka [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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TEMC

https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://myschool.edu.ru/




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

» Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIyaun B.B.;
nox peaaknueit Jlyanna B.B., O01mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AknmonepHoe oodmectBo «M3aarenbecTBo «lIpocBemenne»

Epemun B.B., Ky3smenko H.E., Tepenun B.U., Ipo3nos A.A., Jlynun

B.B./mox pen. Jlynuna B.B. Xumus (yrnyOnenunsiii ypoens). 10 kiacc. - M,:

Hpoda, 2022

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet- himiya_type-

metodicheskoe-posobie/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6ymoreka [{OK https://m.edsoo.ru






