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HOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanumny, TpeOGoBaHUN K pe3yiabTaTaM OCBOCHHS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu npemnogaBaHus
yuyeOHOro mpeamera «XuMus» B 00pa3oBaTeNbHbIX Opranusauusax Poccuiickoi
Qdenepanuy, peamu3yIOUIMX OCHOBHBIE OO0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoNIOkeHUH «CTpaTterud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HAa YpPOBHE YIIyONEHHOrO H3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX auddepeHnrupoBaHHOTO,
npouiabHOrO0 OOy4YeHHMs, MPU3BAaHO oOecneunTh o0IIe00pa3oBaTEeIbHYI0 H
OOLIEKYNbTYPHYIO TOATOTOBKY BBIMTYCKHHUKOB IIKOJbI, HEOOXOAUMYIO ISt
aJlanTaluy ux K ObICTPO MEHSIOIIMMCS YCIOBUSM U3HU B COLIMYME, a TAKXKe IS
OpPOJOJKEHUsT OOy4YeHUs] B OpraHu3alusax IMpodeccruoHalIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nmporpamme mno xumuM Ha3HaueHHE TMpeaMeTra «XHUMHs» I0JIy4aeT
HOAPOOHYI0  MHTEPHPETAalUI0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIMMU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIei, coaepx aHus,
pe3yabTaToB OOYy4YeHHs] M TpeOOBAaHUN K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOIHIEMbIE MPOrPaMMOM IO
XUMUHU (PYHKITHN:

e UHPOPMAIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol obecreunBaer
HOJy4yeHHE TNPEJCTaBICHUs O LEsIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0y4yeHus, BOCIIUTAHUS U PA3BUTHA O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO HpOoQuIs;

e OpraHM3alMOHHO-TIAHUPYIOIIasl, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEePUCTHK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTEIbHBIX JOCTI)KEHUN OOydarommuxcsi B
pamMKax HWTOTOBOM arTectalu B (GopMe €IUHOr0 TOCYIapCTBEHHOTO
HK3aMEHa M0 XHUMHH.



[Iporpamma ajist yrimyOaEHHOTO U3YUECHHS] XUMUU:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHUE, 00s3aTelIbHOE
JUIT U3Y4eHUS] B paMKax OTIEIbHBIX Mpoduiaed, NpeaycMaTpuBacT
pacrpesieieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiep>KaTeNIbHbIM JIMHUSM/pa3fiesiaM Kypca;

e J1aéT MPUMEPHOE pachpeiesieHne Yy4eOHOTO BPEMEHHU, PEKOMEHIYEeMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCIEAOBATEILHOCTh HW3YUYEHUS] y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUs MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBUH  00YyYaloImerocs 1O  OCBOCHHIO
COJIepKaHMsI TIPEeIMETA.

ITo BceM Ha3BaHHBIM TMO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBApUAHTHOM) COCTABJISIONIEH COJEpKaHMUsS y4eOHOro MpeameTa
«XuMHs» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JOJKHA ONPEAENSITBCS B COOTBETCTBUU C HAIPABICHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUenTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOTO YpOBHEH B CHUCTEME
mudGepeHIIMPOBAaHHOTO OO0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oOpa3oBaHHS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealu3aluio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX W3yYCHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPo(ecCHOHaIbLHOTO
oOpa3zoBanusa. B 93Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs» OPUCHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYaIONIUXCsI, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIIEAYIOMIETO TOTYICHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO K MIaHHUPYEMBIM pe3yJbTaTaM OCBOCHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad
BOCIIUTAHUSI U COLMAJIBLHOIO Pa3BUTUA OOydaronuxcsi, Ha (OPMUPOBAHUE Y HUX



OOIICHHTEINIEKTYaIbHBIX YMEHUH, YMEHHHA paluoHAIM3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOIMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTtaBnsomumMu IpeaMeTa «XUMUs» Ha YpOBHE YIIIYOIEHHOTO HM3y4YCHHS
SBIIIOTCS  YIIIyOJNI€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
Heopranuyeckass Xxumus». [lpu onpeneneHun MoAX0A0B K OTOOPY M CTPYKTYPHOM
OpTraHM3alluHd CONEP)KaHUS ATHUX KYpCcOB B MpOrpaMMe MO XUMHHU 3a OCHOBY
npuHAThl nojoxkenuss PI'OC COO o paznuuusax 06a30BOro U yriayOia€HHOro
YPOBHEU U3YUYEHHUs IIpEaAMETa.

OcHoOBy coaepkaHus KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWUYeCKass XUMHS» COCTaBISCT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHHUN, OTHOCSIIMXCS K 0a30BOMYy YPOBHIO M3YyY€HHUs MpeaMeTa. JTa CHUcTeMa
3HAaHUW TIOJTy4YaeT ONpPENEIEHHOE TEOPETUYECKOE JOTMONHEHHE, TO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIUA 00BEM  (PAKTOIOTUUECKOTO
MaTepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3ydYeHHs TpeaMeTa obecreueHa
BO3MOXKHOCTh 3HAYUTEIHHOTO YBEIWYCHHUS O00bEMa 3HAHUH O XUMHUYECKUX
DJIEMEHTaX W CBOWCTBAaX WX COCAMHEHHWN HA OCHOBE PACIIMPCHHS U YTITyOJICHHUS
NPEJCTABICHUH O CTPOCHHM BEIIECTBA, XMMHUYECKON CBS3M M 3aKOHOMEPHOCTSX
NPOTEKAHMS PEaKIMii, paCCMaTPUBAEMBIX C TOYKH 3PCHHUS XMMHYCCKOW KUHCTUKH
U TepMoauHamuku. W3yueHue mnepuoanyueckoro 3akoHa u Ilepuoamnueckoit
CUCTEMBbl ~ XHMHMYECKHX  DJJEMEHTOB Oazupyercss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aTOMa. XMUMHUYECKasi CBS3b
OOBSICHACTCS C TOYKU 3PEHUSI IHEPreTHUECKUX U3MEHEHUN npu e€ o0pa3oBaHUU U
paspyllieHur, a TakKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX IMPOIeccax M ANEKTPOIU3E PACIIIABOB U PACTBOPOB BEIIECTB.
B kypce oprannyeckoil XUMHUHM TIPH PACCMOTPEHHUHM PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHEHUN yaenseTcss oco00e BHUMaHWE BOIpocaM 00 3JIeKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHHe UMEeT TO, YTO Ha COAEpPKAHUE KypCOB XHUMHH
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQuIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K oOmmel cucreme
MIPEIMETHBIX 3HAHUH) OKA3bIBAIOT BIMSAHUE CMEXHBIE TIpenIMeThl. Tak, Hampumep,
B COJICpKaHUM TMpeaMeTa NIl KJIACCOB XUMHUKO-(DU3UIecKoro mpoduis O0ibinoe
3HaueHne OyayT MMETh DJIEMEHTHl y4eOHOro marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJ/IOB MO3HAHMSI, OOITHOCTh 3aKOHOB U TECOPUW B XUMHH W B (DU3HMKE: aTOMHO-
MOJICKYJISIpHAsi TeopHusi (MOJEKYJsIpHas Teopus B (U3HKE), 3aKOHBI COXPAHCHHS
MacChl W DHEPTrUU, 3aKOHBI TEPMOJMHAMHUKH, DJIEKTPOIW3a, MPEICTABICHUS O
CTPOCHHMHU BEUIECTB H JIPYTOE.



B TO Xe BpemMs B cOIepkKaHUM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduis OONbIINNA YAENbHBIA Bec OyleT MMETh OpraHuyecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJOrMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOASAT, K MpPUMEDPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JHUOUAbI, OEJIKU, YIJIEBOJBI, HYKJICHHOBBIC
KHUCJIOTBI U apyrue. [Ipm 3TOM 3HaHUSA O COCTaBE M CBOMCTBAX IPEACTABUTENECH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3YYEHUS
CYLIHOCTH MPOIeCCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B nmane ¢GopmupoBaHHS OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHUS
0O0IIIeHaYYHBIX METOJ/IOB MTO3HAHMS U OMbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHbBIX
3HAaHUM HM3ydeHHe mnpeaMera «XuMUs» Ha YriayOJE€HHOM YypOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMeTaMHu, BXOJISIIMMU B COCTaB
npeIMeTHbIX obOnactell «EctecTBeHHO-HAay4YHBIE MpeAaMeThl», «Maremaruka Hu
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOI'O M CPEJIHET0o 0011ero oopasoBanus (Ha 6a30BOM
yYpOBHE), 3a7aueil MEePBOCTEIIEHHON 3HAYUMOCTH SBISIETCS (DOPMUPOBAHHE OCHOB
HAayKd XUMHU KaKk o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEeATEIIbHOCTU YEJI0OBEKAa U OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIbTyphl. Pemenue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHsI TpeIMeTa Mpeirnoaraet
peanu3aluio TakKuXx 1enei, Kak:

e (opmupoBaHue mnpeaCTaBIEHUN: O MaTepUaIbHOM EIUHCTBE MHUpA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH ABJIEHUN MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTUS  YEJOBEYECTBA: B  PEIICHUH  MPOOJeM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEJULHHBI, CO3JaHUN HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0OecreueHnn palroHAIBHOTO MPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TAKKE 3KOJIOTHYECKHU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIUX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX  H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAaHUS XUMHUYECKUX PEAKLIHM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAX, 00 00IIKX
HAaYYHBIX IPUHIUIIAX XUMHYECKOTO TPOU3BOICTBA;

e (opmupoBanue y oOyyarommxcs OCO3HAHHOTO MMOHUMaHHUS
BOCTPEOOBAaHHOCTU CHUCTEMHBIX XHUMHMUYECKUX 3HAHUU ISl OOBSCHEHUS



KIIFOUYEBBIX M€ U TpoOJieM COBPEMEHHON XWMHH, ISl OOBICHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOUIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAMOTHOTO PElIeHUsI MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMS,
aHaJu3a M OIIEHKH C MO3UIINI IKOJIOTHUUECKON 0€30MacHOCTH MOCIIEICTBUI
OBITOBOM U MPOU3BOACTBEHHOM JEATEIbHOCTH YEJIOBEKAa, CBA3AHHOW C
XUMUYECKUM  TPOU3BOJICTBOM, HCIOJIb30BAaHHMEM U  TepepadoTKOM
BEIIECTB;

e YyINIyOJI€HUE  TPEJACTABICHUH O  HAay4yHBIX  METOJaX  IO3HAHUA,
HEOOXOAUMBIX ISl TMPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB U OOBSICHEHUS XUMUYECKUX SBJICHUN, HMEIOIMHNX MECTO B
pUPO/IE, B MPAKTUIECKON JEATeIbHOCTU U TIOBCEHEBHOMN KU3HHU.

B mnnanme peanuzanuu TepBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIINUX
(GYHKIHMI 11€JIOCTHOW CHUCTEMBI CPEJHEro OO0IIero oOpa3oBaHMs MPU WU3YUYECHUU
npeamMeTra «XuUMHs» Ha  yrayOJ€HHOM YpOBHE OCOOYIO  aKTyallbHOCTh
npuoOpeTarT TaKue 1eJId U 3a7a4H, Kak:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOJBI,
YBXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
MPUKJIAHBIX KMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHUBAIIMM K OOYYEHHWIO M TIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAHMIO  HAa  OCHOBE  YCBOCHMS
00I1e4YeI0BEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEIUIEKTYAIbHbIX U TBOPUYECKHUX
crocoOHocTel oOydaromuxcs, (OpPMHPOBAHHME Y HHUX CO3HATEIBHOIO
OTHOIICHUS K CaMO0Opa30BaHHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCTICIITHOW MTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHue yMEHUW W HABBIKOB Pa3yMHOI'0 MPHUPOJIONOJIB30BAHUS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbI, TPHOOPETEHHE OIbITa OOMIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucI0 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS] XUMUU Ha YTIyOJIeHHOM
YpOBHE cpenHero obmiero oopasoBaHusi, cocrapisier 204 vacoB: B 10 kimacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHuYeCKUX COeTUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHuzMbl 00pa30BaHusl KOBAJIEHTHOUM CBsi3U (OOMEHHBIN M TOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHnii A.M. bymiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. WM3omepus. Buabsl wH30Mepuu: CTpyKTypHas, MPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dynkimonanbHo rpymme. ['omomnorus. ['omonoruyeckue psasl. CucremMatuyeckast
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHs] BEUIECTB M HX NPEBpallCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJIKAaHOB: PEAKIHMHM 3aMEIICHUs, H30MEepHU3allNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJEKYNl alKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymynuposarnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XMMHUUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJNI AJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOUHYIO CBsI3b. KauecTBeHHBIC peaklnK Ha TPOUHYIO CBA3b. CIIOCOOBI MOTyUCHHS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OeH30ila. DU3MYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE HA TMpUMEpPEe AaIKWIBHBIX PagUKaoB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsiHBIE ra3pl. HedTh U €€ nmpoucxoxieHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKIY pa3IMYHBIMU KJIACCaMU YTIIEBOJ0POIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIENCTBUE NUTAJOIEHAIKAHOB C MAarHUEM U IIUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3NYECKUX CBOWCTB YTIIEBOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe oOOHapyXeHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHOUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHs W TPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWMCTBA: pEaKIMU 3aMEILCHHS], B3aUMOJICHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIUSHHUE TUIPOKCOTPYIIbI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble cOeTMHEHHS — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenruHeHus. OKUCIEHUE AlIbJACTUAOB, KAUECTBEHHBIE PEAKIIUN HA AJIbJACTHU/bI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIEIbHBIX KAapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KHUCJIOTHL. [loHSTHE O MPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NAJIbMUTUHOBAS, OJICMHOBAsS, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XMMHUYECKHUE CBOMCTBA KUPOB: THAPOIIN3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBoaoB. Kinaccudukanus yrieBoaos (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae u npuMmeHenue. [lonucaxapuapl: kpaxmain,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJIN3, ModydyeHre 3(upoB 1eunono3bl. [lonstue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMYHBIX COUPTOB B BOJE, B3AMMOJEHCTBUE 3TAHOJIA C HATPHUEM,
OKHUCJICHUE ATUJIIOBOIO CIIMPTA B albJIETHJ HA PACKAJIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJIb30BaHHE
BUJIEOMATEPUAIOB), KAYECTBEHHbIE pPEAKLUMU Ha ambAeruiibl (C THAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
rugpokcugom menu(ll), xuMuyeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmalla ¢ MOJOM, PEIICHHE HKCIEPUMEHTANbHBIX 3a7a4 1o TeMaM «CHUpTHI U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30TcoJep:Kaniue OpraHudecKue coeJMHeHusl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue mosekyn, obmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XHUMHUYECKOE CBOMCTBA ann(aTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHUE, B3aUMOJICHCTBUE TMEPBUYHBIX AMHUHOB C a30THCTOM KHUCIIOTOM.
Conu aKuIaMMOHUS.

AHUJMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. Crpoenue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIy4eHUs M TpuUMeHeHue anudaruyeckux amMuHOB. [lonmyuyeHue aHwIMHA U3
HUTPOOEH30IA.

AmMuHOkucnoTel. HomeHknarypa u nzomepus. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peakKlys TMOJMUKOHJICHCAUU, OOpa30BaHWE TMENTUIHON CBA3M.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcoiepKalllue  OpraHMYecKue  coeauHeHus’» U «Pacmo3HaBaHue
OPraHUYECKUX COCTMHEHUI.

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJTMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4qyKu
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AJIEKTPONPOBOJISAIIME MOJIMMEPBI, OMOpa3naraeMble MOJIUMEpPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) IPOIYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeaIMETHBIX CBA3EH MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DAKT, TUTIOTE3A,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, IBIXaHWE, OCNKH, YIIAEBOMABI, JKHUPHI, HYKICUHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnvyeckre OCHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U IJUHA CBsI3U. [[0JIpHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MIPUMEPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MONEKYJISIPHOIO M HEMOJIEKYJISIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOpPE, MOJISIpHAsA KOHLEHTpauus. HacelleHHbIe u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XuMHYECKHX peakUil B HEOPraHUYECKON W OpraHuYecKOn
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omorenHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3YUEHHMS BEIIECTB W WX NPEBpAILLCHUN:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKON pEaKIUH M IOJ0KCHHUE XHUMHUYCCKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAJJIOB (HA MpPUMEpPE KHUCIOpPOAA, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. | alloreHOBOIOpObl. BaxkHEUIIME KHUCIOPOICOAEPKALINE
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kkuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). Cepnucrtas u cepHasi KUCIOTHI U uX coid. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [[puMenenue azora
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXIaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoJHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHeHne KpeMHUs U ero coequHeHuil. CTekno, ero nojiydeHue, BUJIbl CTEKJIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MertawioB.  OOmue  crnocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, MUPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOPPO3HH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XAMHYECKUX DJJIEMEHTOB. MarHuid © KalblIWiA: TMONy4YeHHE, (U3UYECKUEe U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. Am(poTepHbIE CBOWCTBA OKCHIA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKUCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTMHECHUM.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3lloB HEMETaJUIOB, TOpeHue cephl, Qocdopa, Keie3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIoB), B3aUMOJCHCTBUE LMHKA U JKeJie3a C pacTBOpaMU KHCJIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorens», «Cepa u e€ coemuHeHus», «A30T u (pochop U MX coenuHEeHUD,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XUMUYECKOTO IPOU3BOACTBA. [IpombinieHHbIe
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumMuu B oOecniedeHrH YHEPTETUIECKOM 0€30MaCHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
obOecrieueHU U MUIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHuvecKue U MUHEpaIbHbIE YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WJIW O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MacCcoBOM J0JIe pacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOMM MU MOJSPHOM
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnueckor XxumMuu B 11 Kjacce OCyIIECTBISICTCS Yepe3 MCIOJIb30BaHHE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CHUHTE3, KiIacCU(HKAIUS, MePUOJUIHOCTh, HAOIOACHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBA, HUACAIBHBIN Ta3,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buomnorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB M MOTOK IHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
peCypChl.

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



nmpemnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUaiOB, OJCKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTAaTOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0oOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIMYUE
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
KU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeAMeTa «XHUMHUS»  OTpakaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OTbITA TO3HABATEIBLHONM M TMPAKTHUYECKOW JESITeIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

YBOXEHHUS K TMPOIECCY TBOPUYECTBA B OOJACTH TEOPUHM M TMPAKTHUECKOT O
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpPECAa W TI03HABATSIHHBIX MOTHBOB B TIOJYYCHHUH U TOCICAYIOIIEM
aHanm3e WHPOPMAIUU O TEPEIOBBIX TOCTIKCHHSIX COBPEMEHHON OTECYECTBEHHOMU
XAMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SBIICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS ITOCIICICTBHM
MOCTYITKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHMMAaHHUS IICHHOCTEH 370pOBOT0 MW 0Oe30macHOro oOpasza IKHU3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKHU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBUIYAIBHOTO W  KOJUICKTHBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATENIbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU TMPAKTHUYECKUX 3a1ad
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
qKClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKECHHS K TPYAY, JIOAM TPYyla U pe3yJbTaTaM TPYI0BOM €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHIWBUIYaTbHON TPacKTOPUH
oOpa3zoBanus, Oyaymed mnpodeccun M peaau3anuud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH 1€JIECOO0PA3HOT0 OTHOMIICHUS K TPUPOJIEC KaK HCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU HA 3eMIIE;

MOHUMAaHUSI TJIIOOAIBHOTO XapaKkTepa SKOJOTUYECKUX TPOOJIeM, BIUSHHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAO0NOIL30BaAHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPY)KaroIeM MUpPE KaK O €IWHCTBE MPHUPOJbI U YEIIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepHUaNbHOM KYyIbTYpbl, B PEIICHUH TI00aJbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHU JenaTh 000CHOBAHHBIE 3aKIIOUECHUS Ha
OCHOBE HayyHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATENbCKON IESITENbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIE0BAHNE, HAOIIOEHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaAIbHBIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHbIE YueOHBIE
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIE Y4eOHbIC AeiiCTBUSA

1) 6a30Bble JJOrHYecCKHe AeHCTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABICHHBIMU LIEJISIMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JI KIACCH(PUKAIUU BEIIECTB U
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
ABJICHUSAX, GOPMYJIUPOBATH BHIBOJbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaKknuu — TPU PEIICHUH YYCOHBIX ITO3HABATCIBHBIX W TPAKTHYECKUX 3aj]ad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIaJICTh OCHOBAaMHU METOJOB HAy4YHOTO ITO3HAHMS BEIIECTB U XUMHUYCCKUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHUS W  TIPOBEICHUS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JI0OCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMUYECKOW WH(POpMANMEH: TPUMEHITh MEXIpeaAMeTHbIe ((hu3uveckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJ1a€MOM TEMBI B XO€ IUATIOTa U/ WU
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMH ITPU BBITIOJIHEHU U
XUMHUYECKOTO0 IKCIEPUMEHTA, MPAKTUYECKOW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUU Y4YeOHBIX M HCCIEAOBATENbCKUX 3a/ad, BbIOMpATh Haubosee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA yriayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHUIO, MHTEPIIPETAIIUU M MPEoOpPa30BaHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3IHYHBIX yUeOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckass XuUMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3/JaHUM HOBBIX MaTepHUasOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBeKa, a TaKkKe OJKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CpeJIe;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAraloIINe MOHATUS — XUMUUYECKUN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToMa, TUOpUAM3alMs aTOMHBIX OpOWTaneid, WOH, MOJEKYyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass W MPOCTPAaHCTBEHHas (TeoMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJIepIKaIllIe OPraHUYECKHE COCJAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(mepuonuueckuit 3akon J[. M. MenneneeBa, Teopusi CTPOCHHS OPTaHHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBpallleHHs] HHEPrUud MpPU XUMHYECKUX pPEaKluax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JEKalllue B OCHOBE
NOHUMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; TpeICTaBICHUS
0 MEXaHM3Max XUMUYECKUX pEeaKIHi, TEPMOJWHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSIX X MPOTEKaHMs, O B3AUMHOM BIIMSSHUM aTOMOB U TPYIII aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opueHTanThl | 1 Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOIA, TepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMECHHI:

UCII0JIb30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pPEAKUUA  TOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTAaBIICHUS WX TIOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUIA;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLIIOCTPAIun
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYEHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u nmpuBoAWTH TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TOIYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
[JIMIVH, aJlaHWuH, MajabTo3a, (PpyKTO3a, aHWIWH, TUBUHWI, U30TPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHSATH TOJOKCHUS TEOPHUH CTPOCHHSI
oprannyeckux BemecTB A. M. BytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHMYECKHX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaJINEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTHHEHHM OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3M), B3AUMHOTO BIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAaKTUYECKOE TPUMEHEHHE MPOYKTOB NepepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHSATUSAMU U TPEJICTABICHUSMH IPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIUH  DKOJIOTMYECKOW  O€30MacHOCTH  IOCJIEACTBUS ~ OBITOBOM U
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUM DKCIEPUMEHT (MOJYyYEeHUE M M3YYEHHUE CBONCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOI01aTh MpaBUJia IKOJIOTHUECKH I1eJIECO00Pa3HOTO TOBENCHUS B OBITY U
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA JKUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaTtens [IK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW MHGOPMAIIMK B Pa3IMYHBIX UCTOYHHKAX (HaydHas M y4eOHO-HayJIHAas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJM3UPOBATH XUMUYECKYI0 MH(OpMaIIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJIi B OOECIEUEHUU YCTONYMBOTO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a TakxKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAsI 000JI0YKa aToma, S-, P-, d-aToOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasT PENIETKa, XUMHUYECKasi peakiusi, pacTBOp, JJIEKTPOIUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHUYECKOW PEaKIUM, CKOPOCTh XMMUUECKON peakIui, XUMUUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJUYECKUMN S3BIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJISIPHOM  YPOBHSIX; MPEACTABICHUS O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
HCIIOIb30BAaHUN BOKHEHUIIMX HEOPTaHMYECKHX BEIICCTB B OBITY M MPAKTHYCCKON
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIUE MOHATHS MPHU
ONHCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS ONPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCJICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA MO X COCTABY, XUMHUUECKUE PEAKIINU 10 PA3JIMYHBIM MPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4aeMbIX BEILIECTB U XUMUUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOrO 3akoHa JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XUMHUYECKHX D3JIEMEHTOB MEPBOTO—YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX DJIEMEHTOB M UX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCJIHTEIHHO-
BOCCTAaHOBUTEIIHHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TUIPOKCOKOMILJIEKCOB IMHKA U alTFOMUHUA);



c(hOpMUPOBAHHOCTh YMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMELIEHUS] XUMUYECKOTO PABHOBECHS MO BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOIllMe HayyHble TPUHIUIBI XUMHUUYECKUX IPOU3BOJICTB; I€JIE€CO00Pa3HOCTD
NPUMEHEHHsS] HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (pPeabHbIN U MBICJICHHBIN ), UCTIONB3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBJISITH B3aMUMOCBSI3b XUMHUYECKUX 3HAHUM C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
HNOHSTUN «MaccoBas JOJIsI BEIIECTBA B PACTBOPE» M «MOJSIPHAS KOHLICHTPALIMS»;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HA4Y€HHs] BOJOPOJHOrO IOKAa3aTeliss PacTBOPOB KUCIOT WM IIETOYEH C
M3BECTHOW CTEMEHBIO AMCCOIMAlMU; Macchl (00BbEMa, KOMMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(MiMeeT TpUMECH); MOJHM BBIXOJA MTPOJAYKTa peakiuu; OOBEMHBIX OTHOIICHUI
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpeabl pacTBOPOB BEIIECTB C MOMOIIbIO HMHAMKATOPOB, HU3YYEHUE BIUSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
obopynoBanueMm, (HOpMyTUpOBATH IIENb  HWCCICAOBAHMS, TPEICTABIATH B
paznuuHoON (popMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh U OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, HYKOJOTHYECKH IE€JIECOO0pPA3HOTO TMOBEICHUS B OBITY W TPYAOBOH
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYILECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIMIo, iepepadaTeiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS OPraHNYECKUX coequHennii A. M 8 bubmmorexa [TOK
' P P T https://m.eds00.ru/d69df650
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenvHbIE YrIIeBOAOPOIbI — AJKAHBI, 5 bubnuoreka [IOK
' LUAKJIOAIKAHBI https://m.edso0.ru/d69df650
99 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHCCKHE YIJICBOAOPOAEI (apeHb) https://m.eds00.ru/d69df650
54 [IpupoHbIE HCTOUHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunoreka [JOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubmuoreka [JOK
2.5 r 4 1
HIOTEHIPOISBOARBIC YIIEROAOPOAOR https://m.edso0.ru/d69df650
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeJuHEHNs
bu6mmoreka [JOK
3.1 C ) 11 1
HIHPTRL RO https://m.edso0.ru/d69df650
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KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

bubmuoreka [JOK
2 .K . 21
3 keToHbI. KapOoHOBBIC KUCHOTHL. CIIOXKHBIC https://m. eds0o.ru/d6adfe50
a¢upsl. XKups
bubmmoreka [{OK
33 YTaeRo | https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus
bubmmoreka [{OK
4.1 Am LA .b 12
FIHPL AMIHOKICIOTEL HEH https://m.eds00.ru/d69df650
Hroro mo pazgeny 12
Pa3znea S. BoicokomMoJiekyJIsipHbIe COeUHEHUS
bu6moreka [IOK
5.1 B 6
RICOROMOTISKYTIIPHBI® COCAMECIIA https://m.edso0.ru/d69df650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenune aroma. Ilepuo €CKHH 3aK0
TPOCHHE aTOM PUOTUICCKHI 3aKOH Bu6morexa [IOK
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 1 3
HMHIHCCKHE peakiii https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTALIRT https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2:2 Meraznet 23 ! 2 https://m.edsoo.ru/2dd57f24
Utoro mno pazneny 54
Pa3pen 3. Xumus u ;KU3HL
Mertoapl 1103HaHUSI B XUMHUHU. XUMUSA U bu6mmoreka [JOK
3.1 9
JKU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoaunyecTBO yacoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
[Ipeamer u 3HaueHue
OpraHUYeCKON XUMHUH,
1 HpeI[CTaBJ'IeHI/Ie 0 1 bubmmorexa TOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHnYecKuX
COoeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
J1epojia (OCHOBHOE U
2 1}31236p zxél({Hoe COCTOSTHHSI) 1 bubmmorexa IOK
T ’ https://m.edsoo.ru/Oce6fd4c
BanenTHBIE BO3MOKHOCTH
aToma yriiepojaa
XuMudeckas CBSI3b B
OPraHUYECKUX COCTMHCHHUSIX.
3 MexaHu3Mbl 00pa3oBaHus 1 bubmorexa HOK
. p https://m.edsoo.ru/8d39f5c8
KOBAJIEHTHOM CBSI3H, CITOCOOBI
pa3pbiBa CBs3EH
Teopus crpoeHuUs
4 OpPraHUYECKUX COeOUHEHNI A 1 bubmorexa LIOK
p a ’ https://m.eds00.ru/9e595ch8
M. byrneposa
Bunbl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHASI.
5 OneKTpoHHBIE Y3PPEKTHI B 1 bubmorexa LIOK
p https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPTaHUYECKUX
COCIMHEHU I
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https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

IIpencrasnenue o
KJIaCCU(UKAIIUU 1

6 CUCTeMaTHUYEeCKast bubmorexa HOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Krnaccudukarus peaxiuii B bubnuotexa [JOK
OPraHN4eCKO XUMHH https://m.edsoo.ru/ba5706aa

3 CucreMaru3anus 1 0000IeHNe bubmmoreka [{OK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHM psL,
obmas gopmyina,

9 HOMEHKJIaTypa U U30MEPHS, bubnuoreka [IOK
AIEKTPOHHOE U https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

10 DOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
CBOICTBA AJIKAHOB https://m.edsoo.ru/3137711c
HaxoxzaeHnue ankaHoB B

11 npupojie. CriocoObl OJTydeHUS bubmorexa HOK

https://m.edso0.ru/259b0a5h
U IPUMEHEHUE aIKaHOB
[uknoankaHbl: 001mas
(dbopmMyna, HOMEHKIIATypa

12 H30MepHsi, 0COOEHHOCTH bubnuoreka [JOK
CTPOEHUSI 1 XUMHUYECKHUX https://m.eds00.ru/156730d2
CBOMCTB, CIIOCOOBI MOJIy4EHUS U
MIPUMEHEHHE
Pemenue pacu€THbIX 3a1a4 Ha

. bubmuoreka [JOK

13 OTIpe/IeJICHUE MOJIEKYIISIPHOU

(hopMyITbI OPraHUYECKOTO

https://m.edsoo.ru/bf84d8eb
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BEIIIECTBA 0 MACCOBBLIM JIOJISIM
aTOMOB 3JICMCHTOB, BXOAAIIINUX
B ero cocras. CucremMaTru3anus
¥ 000011IeHEe 3HAHUHT 110 TEME

AJIKEHBI: TOMOJIOTUYECKHUM PsI,
obmas ¢popmyia,
HOMEHKJIATypa, HIEKTPOHHOE U

bu6mmoreka [{OK

14
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Mouiekyn. CTpyKTypHast U LIUC-
TpaHC-U30MEpHs AJTKEHOB
du3nYecKue ¥ XUMHUICCKHE
15 cBoiicTBa ankeHoB. [IpaBuio brbmorexa [TOK
P https://m.edso0.ru/21069ccd
MapKkoBHHKOBA
16 CriocoObl OTy4eHHS U bubnuoreka [IOK
MPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
[Tpaktrueckast pabota Ne 1 o
17 teme "[lonydenue sTuneHa u Bu6amorexa [IOK
i o https://m.edsoo.ru/0941eed8
W3Y4EHHUE ero CBOICTB
Pemenue pacu€THbIX 3a1a4 Ha
18 OIpeIeICHUE MOJIEKYIISIPHOM bubnuoreka [JOK
(hopMyJIBI OPraHMIECKOTO https://m.edsoo.ru/e9ea9921
BEIECTBA
AJNKaJMEHbI: COMPSHKEHHBIE,
W30JIMPOBaHHbBIE,
bubmuoreka [JOK
19 KyMYJIUPOBaHHEBIE.
https://m.edso0.ru/04298c0a
OCOo0GeHHOCTH AIIEKTPOHHOTO
CTpOeHUs
20 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK

COHpH)KéHHLIX JUCHOB

https://m.edsoo.ru/e561253d
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CriocoObI mosryueHust 1

bubmuoreka [IOK

21 MPUMEHEHHE AJIKAJUEHOB https://m.edso0.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKHU PSJI,
o6mras hopmyia,

22 HOMCHK?;afyp};, AJIEKTPOHHOE U Bubmuorexa LIOK

https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI, (PU3NYECKHEe CBOWCTBA

23 XUMHYECKUE CBOMCTBA aJTKUHOB brbamorexa [OK

https://m.edso0.ru/23493a93

24 KauectBeHHbIe peakuyu Ha bubnuoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoOplI oTy4eHus U bubnuotexa [JOK
IIPUMEHEHHE aJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayu: pacu€rsl o

26 YPaBHEHUIO XUMUYECKON bubmorexa [OK

https://m.edsoo.ru/5db8e526
peakuuu

97 CucreMmaruzanys 1 00o01eHne
3HAHUM [0 TeMe
ApeHbI: TOMOJIOTUYECKUH P/,
obmas popmyina,

08 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnuorexa [JOK
MPOCTPAHCTBEHHOE CTPOCHHUE https://m.edsoo.ru/a92a7094
MOJIEKYN O€H30J1a U TONyoJIa,
ux (usuveckue cBoiicTBa

29 XUMHYECKUE CBOMCTBA aPEHOB: bubnmoreka [JOK
peaKUUH 3aMEIICHUS https://m.edsoo.ru/a44alae4
XHUMHUYECKUE CBOWCTBA apEHOB:

bu6mmoreka [JOK
30 peaky IpPUCOECTUHEHNUS,

OKHCJICHHE TOMOJIOTOB O€H30J1a

https://m.edsoo.ru/a44alaed
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31

OCc0OEHHOCTH XUMHYECKAX
CBOMCTB CTUpPOJIA

bubmuoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemrenne pacy€THbIX 3a1a4 HA
OIIpEIETIEHUE MOJIEKYIISIPHOM
(hOopMyITBI OPTaHUIECKOTO
BelllECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/53461a2c

33

CriocoOsl nostyueHust u
MpPUMEHEHHE apEeHOB

bubmmoreka [{OK
https://m.edsoo.ru/6f717d09

34

T'enetnyeckas cBs3L MCKOY
Pa3IMYHBIMU Ki1acCaMU
YTII€BOJIOPOJIOB

35

Pacuétel no ypaBHEHUSAM
XUMHYECKUX PEAKIIUH.
CucreMmaruzanus 1 00o01eHne
3HaHUU O TEME

36

[Tpupoaueiii ra3. [lonytHbie
He(TSHBIE Ta3bI

37

KaMeHHbIi yroibs U IpoayKThl
ero nepepadboTKu

bu6mmoreka [JOK
https://m.edso0.ru/69b3398b

38

Hedtp 1 ciocoOmr e
nepepabotku. [TpumeHenue
MIPOJIyKTOB MepepaboTku HedTu

bu6mmoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHuecKas CBSI3b MEXKIY
pa3IMYHBIMU KJIACCAMHU
YTJIEBOJIOPOIOB

40

FaJ’IOFeHOHpOI/BBOI[HBIC
YIJIIEBOAOPOAOB: JICKTPOHHOC
CTPOCHUEC; PCAKIINU 3aMCIICHUA
rajorcHa

bu6mmoreka [JOK
https://m.edsoo.ru/82b4d759
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JeiicTBue 1ienoyueit Ha

TaJIOT €HIIPOU3BOTHBIC.

41 BsaumonelictBue
IATAJIOT€HAIKAHOB C MArHUEM U
LIUHKOM
Cucremarusanus 1 00001IeHNE

42 3HAHHUM TI0 pa3fen bubmorexa HOK
" P " Y https://m.edsoo.ru/20e89f22

Yr1eBo10po bl

43 KonTponsHas pabora no teme bubnuorexa [JOK
"Yraesomopoasr" https://m.eds00.ru/95¢9e298
[IpenenbHbIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTUYIECCKHH PsJI,
oOmras dhopMmyiia, CTpOEHHE

44 MOJIEK (}1) I]i)I30yMe I/Iﬂp bubmmorexa TIOK

Y pHd, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
knaccudukanus, Guznueckue
CBOIiCTBa
XHUMHYEeCKHE CBOMCTBA
45 penenbHbIX OJHOATOMHBIX Eubmorexa HOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObl MoTy4eHHS U
bubmuoreka [JOK
46 MIPUMEHECHHE OJHOATOMHBIX
https://m.edso0.ru/484100000000000
CIIUPTOB
[IpocTsie a¢upsr:

47 HOMEHKJIATypa U U30MEpPHUs, bu6mmoreka [JOK
0COOEHHOCTH (PU3MUYECKHUX U https://m.edsoo.ru/c2c788b2
XUMHYECKUX CBOMCTB

48 MHOT0oaTOMHBIE CITUPTBHI: bubnuorexa [IOK

OTUJICHTJIMKOJIb U TJIMLUEPUH, UX

https://m.edsoo.ru/ee4d84aa
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¢bu3nvecKkue 1 XUMHUECKUE
CBOMCTBA

CriocoObI mosTydeHust 1

bu6mmoreka [IOK

49 TPHMCHEHHIE MHOTOSTOMHBIX https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI,

50 (u3HyecKue CBOMCTBRA. brbmmorexa [OK

https://m.edsoo.ru/2ce726f8
ToxcuuHOCTH (peHOIIa
. bubnuotexa [JOK

°1 XuMuteckne cBoHCTBa peHona https://m.edsoo.ru/037ca5f9

59 CriocoOpI oTy4eHus U bubnuotexa [JOK
npuMeHeHne (perosna https://m.edsoo.ru/c77ddf4c
[IpakTueckas padora Ne 2.

53 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3aga4 no teme "CnupTel U https://m.edsoo.ru/fd0ced09
henomnsr"

54 CucreMaru3anus 1 0000IIeHNE bubnuorexa [JOK
3HAHUM MO TeMe https://m.eds00.ru/1810cb9b
AJbIIeruIbl ¥ KETOHBI:

ANIEKTPOHHOE CTPOCHHE

55 KapOOHWJIBHOM TPYIIIIHL; bubnuorexa [JOK
TOMOJIOTHYECKHE PSJIbI, 00IIas https://m.edsoo.ru/b139beaa
dbopmyna, uzomepus u
HOMEHKJIaTypa
AJBACTH]IBI M KETOHBI:

56 ¢u3nyeckre CBONCTBA; peakuu Bubmmorexa LIOK

https://m.edso0.ru/c887425c
MIPUCOCTUHEHHS
57 Peakinu oxucieHus u bu6mmoreka [JOK

KauCCTBCHHLBIC PCAKIIUN

https://m.edsoo.ru/a393baa9
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AJIbACTUI0OB 1 KETOHOB

Crnioco6bI mosryyeHus

bubnuoreka [IOK

58
aIBJETUI0B U KETOHOB https://m.edso0.ru/520d1c51
OaHOOCHOBHBIE MPE/ENIbHBIE
59 KapOOHOBBIE KHCIIOTHI, bubmmoreka [IOK
OCOOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fec0b113
MOJICKYIT
N3omepust 1 HOMEHKIIaTypa
60 KapOOHOBBIX KHCIIOT, MX bubmorera [JOK
P L https://m.eds00.ru/700cc87b
(bu3uvecKue CBONCTBA
XUMUYECKUE CBOMCTBA
61 TIPEIeTbHBIX OJJHOOCHOBHBIX Bubamorexa [IOK
pen 8 https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OcoOeHHOCTH CBOICTB
62 MYpPaBbUHOW KUCJIOTHI. bubnuoreka [IOK
MHuoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OcoOEHHOCTH CBOMCTB:
HeMnpeeNbHbIX U
apoMaTU4ecKnX KapOOHOBBIX,
63 HKapOOHOBBIX bubmmorexa [IOK
AP ’ https://m.edso0.ru/83a08773
TUAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeNny BHICIIMX
KapOOHOBBIX KHUCJIOT
64 ITonsiTHE O MPON3BOAHBIX bubnuoreka [IOK
KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
Crioco6bl mostyueHust u
bu6mmoreka [JOK
65 IpUMEeHEeHHe KapOOHOBBIX

KHUCJIIOT

https://m.edsoo.ru/7c065c9d
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Crnoxwuble 3¢upsr:
TOMOJIOTHYECKUHN PsijI, oOIast

bubnuoreka [IOK

66
dbopmyna, n3omMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOU3NYECKUE U XUMUYECKHE bu6mmoreka [IOK
CBO¥CTBa 3(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenune pacu€rHbix 3a1ay: 1o
YPaBHEHUIO XUMHUYECKOM
68 peaxIuu, Ha OTpe/IeIIeHre
MOJIEKYJIIPHOU (POPMYIIBI
OpPraHUYECKOTO BEIEeCTBA
[IpakTnueckas padora Ne 3.
69 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [IOK
3amad o teme "KapOoHoBbIe https://m.edso0.ru/486671fb
kucioThl. CroxHbie 3¢upsr"”
Kupsr: ctpoenue, puzndeckue
. bu6moreka [IOK
70 1 XUMHYECKHE CBOMCTBA
https://m.edso00.ru/al19c5b98
(ruaposin3)
OC0OEHHOCTH CBOWCTB JKHUPOB,
71 COZEpKaIIUX OCTaTKU bubnuoreka [JOK
HENpeAeIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KHUCJIOT. JKuphl B mpupoie
MpEl1a KaK COJIU BBICIINX
KapOOHOBBIX KHCIIOT, MX
. bubmuoreka [JOK
72 Mororiee aciicteue. [lonsarue o
https://m.eds00.ru/3c566565
CHHTETUYECKUX MOIOITUX
cpenctBax (CMC)
73 I'eneTnueckas cBSI3b bu6mmoreka [JOK

YTJIEBOJIOPOJIOB H

https://m.edso00.ru/56790c96
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KHCIJIOPOJICOACPIKAIIIX
OpraHn4Y€CKUX BCIICCTB

Pacuérel o ypaBHEHUAM

74 .
XUMHYCCKUX PEaKIIUN

75 Cucremaru3zanus u 00001IeHIE bubnuorexa [JOK
3HaHUH 10 TEME https://m.edsoo.ru/f8eaf2eb
OO01as XxapakTeprucTUKa

76 YTJIEBOJOB U Kilaccuukarus bubnuorexa [JOK
yI€BOA0B (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJIMCAaXapH/Ibl)

MoHocaxapusl: (pU3nIeCcKue
77 CBOIicTBa I/II) HJ;XO)I%)}IeHI/Ie B bubmorexa HOK
https://m.edsoo.ru/b4bdda2d
pupoIe
[IpumeHeHue rioKo3bl, €€
78 SHAYCHIE B bu6moreka [IOK
https://m.edsoo.ru/5e61122d
KU3HEACSITSIIBHOCTH OpraHu3Ma
Hucaxapupl: caxapo3sa,

79 MajbTO3a U JIAKTO34. bubmuoreka [JOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TUCAXapUIOB
[Tonucaxapuasl: cTpoeHUE

80 MaKpOMOJIEKY, (U3NUECKUE U bubnuoreka [JOK
XHMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMEHCHHE

81 [TonsiTHEe 00 UCKYCCTBEHHBIX bubnunoreka [JOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenue pacueTHbIX 3a1a4 Ha BuGmiorexa LIOK

82 onpeneseHue J0JIu BbIX0aa

MNpOAYKTA PCaKIUU OT

https://m.edsoo.ru/7fde47ef
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https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef

TCOPCTUYCCKHU BO3MOIKHOI'O

Cucremarusanus u 00001eHue

bubnuoreka [IOK

83
3HaHUM 10 pas3aeny https://m.edso00.ru/08d4364c
KonTtposnsHas paboTa o teme
84 "Kucnopoacoaepxarue bubmorexa HOK
" https://m.edso0.ru/42c6678e
OpPraHUYECKUE COCTUHEHHS
AMUHBL: KJTaccupuKanus,
CTPOEHHE MOJIEKYJI, 001IIast
85 dbopmyna, nzomepus bubmorexa HOK
pMYJId, pHs, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa u pu3nYecKue
CBOMCTBA
86 XuUMHYECKHEe CBOMCTBA bu6mmoreka [IOK
anudaTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUIUH: CTPOCHUE aHUJIMHA,
87 0COOCHHOCTH XUMHUYECKUX bubmorexa [IOK
. https://m.edso0.ru/39cd21f1
CBOWCTB aHUJIMHA
CriocoObl MOTy4eHHS U
88 MIPUMEHEHHE aTu(aTHIECKUX bubmorexa HOK
P https://m.edsoo.ru/eal38763
aMUHOB
AMMHOKHUCIIOTHI: HOMEHKJIATypa
89 1 u3oMepus, GU3ndecKue bubmuoreka [JOK
cBoiictBa. OTHeIbHBIE https://m.edsoo.ru/d1773e80
MPEACTABUTENH 0l-aMHUHOKHUCIIOT
XHUMHYECKUE CBONCTBA
AMHUHOKHCIIOT, UX
90 OMOJIOTHYECKOE 3HAYCHHE bubmorexa HOK
https://m.edso0.ru/77df705a
aMUHOKHCIIOT. CUHTE3 U
TUAPOJIU3 TIENTHIOB
91 benku kak npupoHble bubnuorexa [IOK



https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a

MOJIUMEPBIL; CTPYKTYPhI OSJIKOB

https://m.edsoo.ru/429e9899

bubmuoreka [IOK

92 XUMHUYECKUE CBONCTBA OEIKOB
https://m.edso0.ru/6237306d
AzoTcoepkaiue
TeTePOIMKITHYSCKIC
93 coequHenus. HykienHoBble bubmmorexa [TOK
YR https://m.edso0.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHUE U
Ouooruyeckas poJib
[IpakTnueckas padota Ne 4.
Pemenue skcriepuMeHTATBHBIX
9 3a/1a4 1o TeMe brbmorexa [TOK
" ! https://m.edsoo.ru/8e3c02d1
A3oTcoaepKalne
OPraHN4YeCKUe COeAMHEHUS"
[TpakTuueckas padota Ne 5.
Pemenune skcnepuMeHTanbHbBIX bubnuoreka [IOK
95 h
3a7a4 1o teme "Pacrno3HaBanue https://m.edsoo.ru/bde3fdf6
OPraHM4YeCcKUX COeTMHEHUN"
KonTtponpHas padoTa o treme
96 " A30TCcoAepIKale Eubmorexa HOK
P " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCTMHEHUS
OCHOBHBIE IOHATHUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX
97 COEIMHEHUN U METOIbI UX Eubmorexa HOK
https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JIUMEpHU3aIus U
TTOJIMKOHACHCAITUS
08 [Inactmaccel. YTunuzamus u bubmuoreka [JOK
nepepaboTKa IIacTUKA https://m.edso0.ru/82242e0f
99 DnacToMephl: HATypaJbHbIN bubnmoreka [JOK

CUHTCTUYCCKUC KaYIYyKHU.

https://m.edsoo.ru/246103ec



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec

Pesuna

BosokHa: HaTypanbHBIE,

100 HCKYCCTBEHHBIE, 1 bubnuorexa [JOK
cuHTernyeckue. [lonumepsr https://m.edso0.ru/5963a601
CHELMAIbHOTO Ha3HAYEHUs
[TpakTuaeckas padora Ne 6.

101 Pemrenne skcnepuMeHTAIBHBIX 1 bubnuorexa [JOK
3ajad no teme "PacnosHaBaHue https://m.edsoo.ru/3aebd77a
I1acTMacc ¥ BOJIOKOH"

O60011eHre U crucTeMaTu3alus

102 M3y4YEHHOT'0 MaTepuaia o TeMe 1 bubnuoreka [JOK
"BBpICOKOMOTNIEKYIISIpHBIE https://m.edsoo.ru/6a22b1e8
coequueHus"

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

Ne Kosun4vecTBO yacoB 1 DJIeKTPOHHBbIE
ara
KonTpou IIpakTuye uugposkIe
Tema ypoka Bcee H3y4e
n/ bHbIE CKHe st o0pa3zoBaTe/ibHbI
ro
I padoThI padoTsI e pecypchbl
Atom. CocraB
bu6mmoreka [{OK
ATOMHBIX SIJIEP.
1 HMIC Kt 1 https://m.edsoo.ru/5
9c112¢e
ajieMeHT. M30Tombl
Crpoenue
bubmmorexa [{OK
AIEKTPOHHBIX
2 060TI0UCK ATOMOB 1 https://m.edsoo.ru/b
’ 4d9fffa
KBaHTOBBIC YHCIIA
Knaccuduxarus
bu6moreka [IOK
XUMHUYECKUX
3 >TEMEHTOB (-, - 1 https://m.edso0.ru/6
P 1294af9
d-, f-amemenTsI)
Pacnpenenenune
bu6moreka [IOK
AJIEKTPOHOB T10
4 ATOMHEIM 1 https://m.edsoo.ru/f
5f750fe
opOuTamsm
DJIEKTPOHHBIE
KOH(HUTYypaITuU
duryp bu6mmoreka [JOK
aTOMOB 3JICMCHTOB
5 B OCHOBHOM I 1 https://m.edsoo.ru/8
N 149e846
BO30YXIEHHOM
COCTOSTHHH
DJIEKTPOHHBIE
KOH(Urypauuu bubnuoreka [IOK
6 HOHOB. 1 https://m.edsoo.ru/a
DIIEKTPOOTpHUIIATE 0764b24
JIBHOCTh
[Tepuonuueckuii
3aKOH U
[Tepuonnueckas
cHcTeMa bu6mmoreka [JOK
7 XUMHUYECKUX 1 https://m.edsoo.ru/1
anemeHToB /[l. W. 6957c01
MeHpeneena,
CBSI3b C
COBPEMEHHOM



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01

TEOPUEHN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTHU
M3MEHEHUS
CBONCTB
XUMHYECKHAX
JIIEMEHTOB U
00pa3yeMbIX MU
MPOCTBIX U
CIIO’KHBIX BEI[ECTB
0 TPyIIaM 1
nepuoam

bu6mmoreka [{OK
https://m.edsoo.ru/f
8468927

CucreMarusaius
#u 000011IeHNE
3HAHUH 110 TEME

bubmmoreka [{OK
https://m.edsoo.ru/8
fad2942

10

Bunnr
XUMHYECKOH
CBSI3W.
MexaHn3MBbl
00pazoBaHUs
KOBAJICHTHOM
CBSI3H.
Bopoponnas
CBS3b.
MexxmonexkysipH
136
B3aUMOJIEHCTBUSA

bu6moreka [IOK
https://m.edsoo.ru/5
a8072af

11

Banentnocts n
BaJICHTHEIE
BO3MOKHOCTH
atroMoB. CBs3b
3JIEKTPOHHOU
CTPYKTYPBI
MOJIEKYI C UX
r€OMETPUUECKUM
CTPOECHHEM

bubnuoreka [JOK
https://m.edsoo0.ru/3
d2ca093

12

Hpe}lCTaBHeHI/IH 0
KOMIIJIICKCHBIX
COCAUMHCHUAX!
COCTaB U
HOMCHKJIaTypa

bu6mmoreka [JOK
https://m.edsoo.ru/8
c66b12a

13

BemectBa
MOJIEKYJIIPHOTO U

bu6mmoreka [JOK
https://m.edsoo.ru/e



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b

HEMOJIEKYJIIPHOTO
cTpoeHus. Tumbl
KPHUCTAJUIMYECKUX
pELIETOK 1
CBONCTBA BEILIECTB

167635b

Iloustte o
JMCTICPCHBIX
bu6mmoreka [IOK
CHCTEMAX.
14 IbencTaBierie o https://m.edsoo.ru/d
pel a2c70e4
KOJUTOUIHEIX
pacTBopax
Uctnnurie
pPacTBOPHL:
HACBIIEHHBIE U bubmmoreka [IOK
15 HeHAaCHINIEHHEIE, https://m.edsoo.ru/e
pacTBOPUMOCTb. 9ccdd8d
Kpucramnorngpar
Bl
Crioco0bI
bu6moreka [IOK
BBIpKCHUS
16 B — https://m.edsoo.ru/3
HeHTpal 28e653a
pacTBOpOB
Pemenue 3amau ¢
HCIIOJIL30BAHUEM
MOHSITHH
" bu6mmoreka [JOK
MaccoBas H0JIst
17 ACTBODEHHOLO https://m.edsoo.ru/7
P p | 85e0ab4
BelecTBa",
"MoJisipHas
KOHIEHTparus"
Knaccudukanus u
bubmuoreka [JOK
HOMEHKJIaTypa
18 oD AHHeCKIX https://m.edsoo.ru/b
p f9e108d
BEILIECTB
Cucremaru3anus bu6mmoreka [JOK
19 H 00001IEHE https://m.edsoo.ru/8
3HAHMH 110 TeMe d2c6a3a
KoHnTtponpHas
paboTa o Temam
" bubmuoreka [JOK
Crpoenue aToma.
20 epHomHeckit https://m.edsoo.ru/7
proa 0a60aa4
3aKOH U

[Tepuonnueckas



https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4

cucTema
XUMHYECKUX
anemeHTtoB /1. W.
Menneneena",
"CtpoeHue
BEIIECTBA.
Muoroo06pa3ue
BemiecTB"

21

Knaccudukarus
XUMUYECKUX
peakuuii B
HEOpPraHW4eCKOu u
OPraHNu4eCcKou
XUMUHU. 3aKOH
COXpaHEHUS
MacChl BEIIECTB;
3aKOH COXpaHECHUS
Y TIpEBpaIICHUs
SHEPTUH TPH
XUMUYECKUX
peakumsx

bubmmoreka [{OK
https://m.edsoo.ru/6
335cdd2

22

Tennossie

b dexTh
XUMHYECKUX
peaKIui.
TepMoxumMuuecKu
€ ypaBHEHHS

bu6mmoreka [IOK
https://m.edsoo.ru/d
1db86da

23

Brrunciaenus mo
ypaBHEHUSM
XUMHYECKUX
peakuuii u
TEPMOXHUMHUYECCKU
M ypaBHEHUSIM

bu6mmoreka [JOK
https://m.edsoo.ru/8
7b13954

24

CkopocTb
XUMHYECKOH
peakuuu, e€
3aBHCHMOCTH OT
Ppa3IUYHBIX
(akTOpoB.
Karanus n
KaTallu3aTopbl

25

T'oMorennsie
reTeporeHHbIE



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954

peaknuu

[IpakTrueckas
pabora Ne 1 mo
Teme "Bnusinue

S— bu6mmoreka [{OK

26 (baKTOpOB Ha https://m.edsoo.ru/l
facaldl

CKOPOCTh

XUMHUYCCKOMN

peakuun"

OO6patumbie u

HeoOpaTUMBble bubnuorexa [JOK
27 peaKkiuu. https://m.edsoo0.ru/3

XUMHUYECKOoe 0952f9b

paBHOBECHE

[IpakTnueckas

pabota Ne 2 o

teme "Bnusaue

— bubnuoreka [IOK
28 (baKTOPOB Ha https://m.edsoo.ru/3

bf34el7

ITOJIOKCHHUE

XUMHYECKOTO

paBHOBecHs"

DIIEKTPOJIUTUYECK

ast TUCCOITHAITHS.

CunpHblC U bu6mmoreka [JOK
29 cimabblie https://m.edso0.ru/5

AJICKTPOJIUTHI. fre6bdf

CreneHb

JIACCOLNAIIAH

Honnoe

MIPOM3BEICHUE

EZE;II;ISWM bubnuoreka [JOK
30 https://m.edsoo.ru/3

pacTBOpPOB. ) 966ca89

Bonopoansrit

nokasarens (pH)

pacTBopa

I'maponus couen.

Peaknun, bu6mmoreka [JOK
31 IIPOTEKAIOIINE B https://m.edsoo.ru/0

pacTBOpax 9d5a9hd

ANEKTPOJIUTOB
32 [IpakTnueckas bubnuorexa [IOK



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd

pabora Ne 3 mo
TeMe
"Xumuueckue
peaxiuu B
pacTBopax
3JEKTPOJIUTOB"

https://m.edsoo.ru/2
e3daeb0

OKHUCIINTEILHO-
BOCCTAaHOBUTEJbH
BIC PEaKIIUU.

bu6mmoreka [{OK

33 BasKHeHIIe https://m.edsoo.ru/5
6226060
OKHMCIIMTEHN U
BOCCTAHOBHTEIIHN
Meton
bubmmorexa [{OK
AJIEKTPOHHOTO
34 (oreKToHHO- https://m.edsoo.ru/f
b691387
HMOHHOTO) OanaHca
DIeKTpOIn3
bu6moreka [IOK
PacTBOpPOB U
35 ACILIABOB https://m.edso0.ru/9
P 310972
BEIIECTB
P bu6mmoreka [IOK
elIeHue 3a1a4
36 AT THIIOB https://m.edsoo.ru/5
p 2859d16
bu6mmoreka [IOK
Pemmenue 3agau
37 T THIIOB https://m.edsoo.ru/5
P afa265d
CucreMaTusanus
u 00001ICHNE bu6mmoreka [JOK
38 3HAHHUH 110 TeME https://m.edsoo.ru/c
"XHUMHYECKHE 161eb85
peakuun"
KonTposbHas
bubmuoreka [JOK
pabora 1o Teme
39 X MIeCKIe https://m.edsoo.ru/a
" 8a0a930
peakuu
ITonoxenue
HEMETAJIOB B
ITepunoanueckoit
cHCTeMe bubmuoreka [JOK
40 https://m.edsoo.ru/8
XUMHYECKUX

anemeHTOB [[. 1.
Menneneesa nu
0CO0EHHOCTH

ca2dcad



https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad

CTPOEHHUS UX
aTOMOB.
dusznueckue
CBOIiCcTBa
HEMETAIIOB

41

Annotponus
HEMETAJIJIOB (Ha
npuMepe
KHCJIOPO/a, CepHI,
dbocdhopa u
yriiepoja)

bu6mmoreka [IOK
https://m.edsoo.ru/e
f92c91c

42

Bopopon:
MOJTy4YeHHeE,
¢buznueckue u
XUMUYECKHE
CBOIICTBA.
IMaapuast

bubmmorexa [{OK
https://m.edsoo.ru/0
aa8f613

43

l"anorensi:
HaXO0XICHHUC B
MPUPO/IE, CIIOCOOBI
MOJTy4eHus,
dbuzuveckue u
XUMHYECKHE
CBOMCTBA

bu6moreka [IOK
https://m.edsoo.ru/4
£223795

44

l"anoreHoBo10po 1
bl. Baxneimme
KHCJIOPOJICOCPIKA
IIHe COCTUHEHHUS
rajJJoreHOB

bu6mmoreka [JOK
https://m.edsoo.ru/6
b3255e6

45

JlaGopaTopHbIe 1
MIPOMBIIIITICHHBIE
CrocoObI
MOJTy4eHUs
raJIOreHOB.
IIpumenenue
TaJIOTEHOB U UX
COCIMHEHUI

bubnuoreka [JOK
https://m.edsoo.ru/6
971acad

46

IIpakTrueckas
pabota Ne 4.
Pewenne
JKCIEPUMEHTAIbH
BIX 3aJa4 10 TEME
"T"amorensr"

bu6mmoreka [JOK
https://m.edsoo.ru/8
b26fecd



https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd

Kucnopon:
nabopaTopHbIE U

MIPOMBIIIITICHHBIS
CrocoObI
MOJTy4ICHMS, bubnuorexa [JOK
47 ¢busnveckne u https://m.edsoo.ru/c
XMMUYECKHE 8abc36a
cBoiicTBa. O30H.
[Ipumenenne
KHCIIOpOJIa U
030Ha
OKCHIBI H bubmmoreka [IOK
48 HepOKCH I https://m.edsoo.ru/5
€8816a0
bu6moreka [IOK
Pemenue 3agau
49 PASTHYHEIX THITOB https://m.edsoo.ru/2
b6d8b4b
Cepa:
Hax0JXKJICHHE B
MIPUPOJIE, CLIOCOOBI bubnuoreka [JOK
50 TTOJTy4YCHHUS, https://m.edsoo.ru/4
dbuznveckue u 6afael6
XUMHYECKHE
CBOMCTBA
CepoBoopor, bu6moreka [IOK
51 - https://m.edsoo.ru/7
c875999
Kucnoponconepika
A€ COCIUHCHUS
cepL. bu6mmoreka [JOK
52 OcoBeHHOCTI https://m.edsoo.ru/8
. . cfa2548
CBOWCTB CEpHOM
KHUCJIOTBI
IIpakTrueckas
pabora Ne 5.
Pemenne bu6mmoreka [JOK
53 SKCIIEPUMEHTAIIbH https://m.edso0.ru/0
BIX 337124 110 TEME afb05e4
"Cepa u eé
coeMHeHus"
A3zor: bu6mmoreka [JOK
54 HaXO0XXACHUE B https://m.edsoo.ru/b

MIPUPOJIe, CIIOCOOBI

add2255



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255

MOJTY4YEeHHUS,
¢busnyeckue u
XUMHUYECKHUE
CBOMCTBA.
AMMHaK, HUTPUIBI

Kucnoponconepxa
e COCMHCHUS
bu6mmoreka [IOK

55 | oM https://m.edsoo.ru/e

OCOU6GHHOCTI/I ) 2065afe

CBOWCTB a30THOM -

KHCIIOTHI

[IpumeHeHne

a3oTa M €ro bubmmoreka [{OK
56 COCIIMHEHUH. https://m.edsoo.ru/1

A3oTHEIE 295059

ynoopeHus

docdop:

HaX0XJICHUC B

MIPUPO/IE, CIIOCOOBI

MOJIy4ECHUS, bu6moreka [IOK
57 dbuznveckue u https://m.edso0.ru/9

XUMHAYECKUE abb43ec

CBOWCTBA.

dochuas u

dhochun

Oxkcunbl dhocdopa,

dhochopconeprxar bubnuorexa [JOK
58 ne kuciotel. Conun https://m.edsoo.ru/c

dhochopHoii 7a2d429

KHCIIOTBI

IIpumenenue

dhocdopa u ero bubnuoreka [JOK
59 COEIMHEHUIA. https://m.edsoo.ru/a

dochopHbie 218070a

ynoopeHus

IIpakTrueckas

pabota Ne 6.

Pemenne bu6mmoreka [JOK
60 JKCIIEPUMEHTAIbH https://m.edsoo.ru/8

BIX 3aJ1a4 110 TEME 175ac3f

"Azot u pochop u

UX COeIMHEHUs"
61 VYruepon: bubnuorexa [IOK



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f

HaXO0XXJICHHE B
pUpoIe,
AIOTPOIHBIE
MOAU(HUKAIIH;
¢busnveckne u

https://m.edsoo.ru/l
eb19f9%e

XUMHUYECKHE
CBOIICTBA,
MIPUMCHCHHE
Oxcupg
yraepoaa(ll),
bubmmoreka [{OK
OKCH[I
62 sepona(IV) https://m.edsoo.ru/d
yrieponativy, ba58adf
yTOJIbHAs KUCIIOTA
M €€ COoJIn
bu6moreka [IOK
Pemenue 3agau
63 o THHELX THIIOB https://m.edsoo.ru/6
p 029b609
Kpemnnii:
HaXOXKIEHUE B
MIPUPOJIE, CLIOCOOBI bubnuorexa [IOK
64 MOJTyYCHHUS, https://m.edsoo.ru/1
dbuznveckue u 43558ab
XUMHYECKUE
CBOMCTBA
Okcun
kpemuusi(1V), bubmmoreka [IOK
65 KpEeMHHEBas https://m.edsoo.ru/3
KHCJIOTA, 170e7bl
CHJIMKATBI
[Ipumenenne
KPEMHHS H €ro bubnunoreka [JOK
N https://m.edso0.ru/3
COEIMHEHHH.
66 Crexkio, ero 33cdac0
’ https://m.edsoo.ru/5
MOJIy4eHUE, BUIbI 823cefb
CTEKJIa
Pewerie 3a7a4 bubmuoreka [JOK
67 A THHELX THIIOB https://m.edsoo.ru/b
p 624801
CucreMaTu3anus
bu6mmoreka [JOK
H 00001IEHE
68 SHAHII T TeMe https://m.edsoo.ru/6
€864db5
"HemeTrannbsr"
69 KoHnTtponpHas bubnuorexa [IOK



https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
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https://m.edsoo.ru/143558ab
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https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5

paboTa 1o Teme

https://m.edsoo.ru/d

"HemeTamanr" 0484c76
Ananu3
pe3yIbTaTOB
KOHTPOEHOF bu6mmoreka [{OK
70 paGOTEL https://m.edsoo.ru/2
’ b7e9510
KOPPEKIIHS
OIIHNOOK
ITonoxenue
METAaJIJIOB B
[Tepnoanueckoit
cucTeme
XUMHYECKUX bubmmoreka [{OK
71 3JIEMEHTOB. https://m.edsoo.ru/9
Ocobennoctn 839cl16¢c
CTpOCHUS
AIEKTPOHHBIX
000JI0YCK aTOMOB
METaJIJIOB
O061mue
dbuzmveckue
CBOMCTBA bu6moreka [IOK
72 METaJIJIOB. https://m.edso0.ru/5
[Ipumenenue 1dac9d3
METAaJIJIOB B OBITY
1 TEXHHUKE
CnnaBsl
bu6mmoreka [JOK
73 METaILIoB. https://m.edsoo.ru/4
Kopposus 2087263
METaJIIOB
bubmuoreka [JOK
74 Pemterite saza https://m.edsoo.ru/e
Pa3IUYHBIX THIIOB 30e37b6
DIEKTPOXUMHYECK
U# psin
HaIpsHKEHUH bubnuoreka [IOK
75 MeTtaioB. OOmue https://m.edsoo.ru/9
CIIOCOOBI 4eb377a
MOJTy4eHUs
METaJIIOB
OO0mas bu6mmoreka [JOK
76 XapaKTepUCTHKA https://m.edsoo.ru/e

merauios |A-

12¢26b3



https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
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https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
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https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3

TPYIIIBI
[Tepuonueckon

CHUCTEMBI
XUMHUYECKUX
3JIEMEHTOB.
Harpuii n xanuii:
MOJIy4YCHHE,
¢busnveckne u
XUMHUYECKHE
CBOIICTBA,
MIPUMEHEHHE
MPOCTHIX BEIIECTB
U UX COeIUHEHUN

77

OOmras
XapaKTEPUCTHKA
metauioB HA-
TPYIIITBI
[Tepuoanueckoit
CHCTEMBI
XUMHAYECKUX
DJIEMEHTOB.
Maruuii u
KaJIbIINN:
MOJTy4deHHE,
dbuznveckue u
XUMHUYECKUE
CBOMCTBA,
MIPUMEHCHHE
MIPOCTHIX BEIIECTB
U UX COEOUHEHUN

bu6moreka [IOK
https://m.edsoo.ru/7
¢3e49c0

78

JKécTkocTh BOOKI
H cocoOk! eé
yCTpaHEeHHs

bubmuoreka [JOK
https://m.edsoo.ru/c
74bfae9

79

AJIOMUHHUIA:
MOJIy4eHue,
¢buznyeckue u
XUMUYCCKUE
CBOMCTBA,
MIPUMEHEHHE

bubnuoreka [JOK
https://m.edsoo.ru/0
e79h266

80

AmdorepHbie
CBOMCTBA OKCHIA
Y TUAPOKCH]IA
aJTIOMHHUS,

bu6mmoreka [JOK
https://m.edsoo.ru/5
d12d318



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
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https://m.edsoo.ru/5d12d318
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TUJPOKCOKOMIUIEK
Chbl AIFOMUHUS, UX
IIPUMEHEHHE

81

Pemenue 3amau
paSJII/I‘-IHI)IX THUIIOB

82

[IpakTnueckas
pabora Ne 7.
Pemenue
AKCIIEPUMEHTAJIbH
BIX 3a]1a4 11O TEME
"MeTtasibl
TJIaBHBIX

noarpymnm"

bu6mmoreka [{OK
https://m.edsoo.ru/2
7a4af43

83

OOmras
XapaKTEePUCTHKA
METAJIJIOB
MOOOYHBIX
noarpyn (b-
rpynmn)
[Tepuouueckoit
CHCTEMBI
XUMHYECKUX
9JIEMEHTOB

bu6moreka [IOK
https://m.edsoo.ru/6
10d7431

84

duznueckue u
XUMHUYECKUE
CBOMCTBA XpoMa U
€ro COCJIUHCHUH,
UX TIPUMEHEHHUE

bu6mmoreka [JOK
https://m.edsoo.ru/9
911bef3

85

Baxneiimme
COCIUHEHMUS
Maprasiia.
Ilepmanranar
KaJIs, ero
OKHCIIUTEILHBIC
CBOMCTBaA

bubnuoreka [JOK
https://m.edsoo.ru/0
39d69c8

86

dusznueckue n
XUMHYECKHE
CBOICTBA Keje3a

U €ro COeINHEHUH.

ITonyyenue u
IIPUMEHEHHE
CILIABOB KeJle3a

bu6mmoreka [JOK
https://m.edsoo.ru/l
b7f8741

87

dusznueckue n

bu6mmoreka [JOK



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
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XUMHYCCKHUE
CBOICTBA MEIHU U
€€ COCIMHCHUI,
UX IPUMEHEHUE

https://m.edsoo.ru/2
bc0f954

dusznueckue n
XUMHYECKHUE
CBOMCTBA [IUHKA U

bu6mmoreka [IOK

88 €ro COeINHEHMNIA, https://m.edsoo.ru/b
WX TIPUMEHEHUE. 1f2beal
I'mppokcokoMIuiek
CHI IIMHKA
[IpakTnueckas
pabota Ne 8.

Pemenne

bubmmoreka [{OK
AKCIIEPUMEHTAIIbH

89 X 374 110 TeMe https://m.edsoo.ru/a
a 6e352ea

"MeTannsl
MOOOYHBIX
noarpymm”

bu6moreka [IOK
Pemenue 3agau

90 https://m.edsoo.ru/a
Pa3IUYHBIX TUIIOB 8b83d33
O0o00menne u
CHCTEMaTHU3alIH bu6moreka [IOK

91 HM3y4EHHOTO https://m.edsoo.ru/e
Marepuaia 1o 91fe975
teme "Metanias"

KonTtponbHas bubnuoreka [JOK

92 pabora 1o Teme https://m.edsoo.ru/8
"Merannbl" 3f63ea3
Anamms
pe3yNnbTaToB

. bubmuoreka [JOK
KOHTPOJIbHOU

93 ABoThL https://m.edsoo.ru/9
p ’ ebff2fd
KOPPEKIIHS
OIINOOK
Ponb xumMuu B
oOecreueHU
YCTONYHMBOTO bubnuoreka [IOK

94 pa3BUTHSA https://m.edsoo.ru/0
4eJI0BEYECTRA. 80felf0
ITonsarue o

HAayYYHBIX MCTOax



https://m.edsoo.ru/2bc0f954
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https://m.edsoo.ru/080fe1f0

HUCCICIOBaHUA

BEILIECTB
Hayunsle
TIPUHITHTIEI
OpraHu3aIuu
XAMHAYECKOTO
bu6mmoreka [{OK
IIPOU3BOJICTBA.
95 PN https://m.edsoo.ru/2
P e45a44f
CII0COOB!
MTOJTy4CHUS
BaXXHEHUIIINX
BEIIIECTB
XUMHYECKOEe
3arpsi3HeHue bubnuorexa [JOK
96 OKpYyKaromein https://m.edsoo.ru/9
CpeJIbl ¥ €T0 f11bf51
MOCJIEICTBUS
XUMHUSA U
3I0POBBE bubnuoteka [JOK
97 JeJI0BeKa. https://m.edsoo.ru/a
JlekapcTBeHHBIE 6552721
cpencTaa
XUMHUS TUIIN.
Ponp xumuu B bu6moreka [IOK
98 obOecrieueHnn https://m.edsoo.ru/1
MUILEBON f7b5bd2
0€30I1aCHOCTH
KocMmernueckue n
bu6mmoreka [JOK
napgproMepHbIe
99 CDCICTEA https://m.edsoo.ru/d
pen . a42d5a9
BbriToBag xumng
XUMHA B
CTPOMTEIIbCTBE. c K
10 Baxneimue Bubmmorera L0
0 CTDOMTCNLHLLE I https://m.edsoo.ru/6
p 1669003
KOHCTPYKIITUOHHBIE
MaTepHabl
XUMHA B
CEIILCKOM
. bu6mmoreka [JOK
10 XO3SIUCTBE.
1 ODraHHecKie i https://m.edsoo.ru/f
P d39587d
MUHEpaJIbHbIE

ynoopeHus



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/9f11bf51
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10
2

Cucremarusaius
u 00001IEHNE
3HAHUH 110 TEME

bubmuoreka [IOK
https://m.edsoo.ru/d
bh979c70

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET



https://m.edsoo.ru/db979c70
https://m.edsoo.ru/db979c70




