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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepabHON 00pa30BaTEIHLHOM MTPOrpaMMBbI CpeHeTo 001IeTo 00pazoBanusa (DOl
COOQ), npencrabieHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3zoBareNbHbIX opraHu3zanusax Poccuiickoit  ®denepanuu,
peanu3yroNMX OCHOBHEIE 00pa30BaTebHbBIC IPOTPAMMBI, I OCHOBHBIX ITOJI0KEHUN
«Ctpareruun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11  xkmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpU3BaHO oOOecmeunuTh o0Ie00pa3oBaTEeNbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKkKe IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHIEMbIC MPOTPAMMON IO
XUMUHU QYHKIINH:

e HH(POPMAIIMOHHO-METOUYECKAsA, peau3alus KOTOpoW oOecreynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHHs, BOCITUTAHUS U PA3BUTHUS O0YyUaIOIIUXCS CPEACTBAMHU MTPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
Ompe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arrecTtaniud B (OpME EIMHOTO TOCYJapCTBEHHOTO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yYEHUSI XUMUU:

e YCTAHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJEpKaHUE, 005S3aTeIbHOE
JUIST W3Y4YEHUS B paMKax OTACIBbHBIX MPOPUICH, NpeaycMaTpUBAET



pacmpejielieHie W CTPYKTYpUpOBaHHME €ro Mo KJaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET MPUMEPHOE pacipeiesieHne y4eOHOTro BpEMEHHU, PEKOMEHAYEMOTO JIJIs
W3YUYCHHUS OT/ICJIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
Marepuana ¢ y4€ToM JIOTUKH TOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIEH U 3a]a4 U3y4yEHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesbHOMN
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), & TaKXKe€ C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOydYarolmerocs IO OCBOCHHIO
COJZIEpKaHMs IIPEAMETA.

[Io BceM Ha3BaHHBIM MO3ULKSIM B MPOrpaMMe IO XUMHUHU MPEAYyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a npeiesiaMi YCTAaHOBJICHHOM MPOTpaMMOii IO XMMUHU 00s3aTEIbHOMN
(MHBapHaHTHOW) COCTaBIIONIEH coAepKaHUs YYEOHOro mnpeaMera «XUMUs»
0CTaéTCsi BOBMOXXHOCTh BEIOOpA €T0 BAPUATUBHOM COCTABIISIONIEH, KOTOpas JOJDKHA
OTIPEJIEISTHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 00yUeHHUs.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYyYEeHHUsI Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIIyOJEHHOTO U3YYCHHUS HANpaBJIIeH Ha peau3aliuio
MIPEEMCTBEHHOCTH C MOCIIEAYIONIUM ITAIOM TOJTYYSHHSI XUMUYECKOTO 00pa3oBaHUs
B paMKax W3Yy4YCHHUS CICHHAIbHBIX E€CTECTBEHHO-HAYYHBIX U XHUMHUYECKHUX
JUCLUIUIMH B By3aX U OpraHU3alusiX CpeHEer0 MpoPecCuoHaIbHOTO 00pa30BaHusl.
B aroli cBs3U n3ydeHue rnpeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacIipeHue # YIUIYyOJICHHE TEOPETUYECKONM U TMPaKTUYECKOW MOATOTOBKU
OOy4JaroMXcs, BHIOPABIIMX OMPEAeIEHHBIA MTPOoPiib 00y4eHUs, B TOM YUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIET0 TMOJYYeHUS XUMHUYECKOro o0pa3oBaHus B
opraHuzanusx npodeccuoHanbHoro ooOpaszoBaHus. Hapsigy ¢ 3TuM, B CBeTe
tpeboBannii ®I'OC COO Kk mIaHUpPyeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pa3oBaTeILHOM MPOTpaMMBbI CPEIHETO O0ITIET0 00pa30BaHUs 3YUCHHUE MMPeIMeTa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlady BOCIUTAHUS U COLMAIBHOTO
pa3BuTUsl OOydarouuxcs, Ha (OPMUPOBAHUE Y HHUX OOIIECMHTEIICKTYaIbHbIX
YMEHUHM, YMEHHMIN paluoHANIM3aluu y4eOHOTO TpyAda M OO0OOMIEHHBIX CIIOCOOOB
JEATEeIIbHOCTH, UMEIOIIUX MEKIUCIUIUIMHAPHBIN, HAIMPEIMETHBIA XapakTep.



CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4deHHUs
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHUu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHM3alli COJAEPKAHMSI 3TUX KypCOB B IMpOrpamMMme IO XHUMHUU 33 OCHOBY
npuHATH ojioxkeHnst ®I'OC COO o paznuunsx 6a30BOTO U YIITYyOIEHHOTO YPOBHEH
U3Y4YEHUS TIPEeIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpTraHWYEeCKass XHWMH» COCTABISIET COBOKYIMMHOCTh NPEIMETHBIX 3HAHWH U
YMEHUH, OTHOCSAIIMUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs NIpeaMera. JDTa CUCTEMA
3HAHMM MOJy4aeT ONpeaeiaEHHOE TEOPETHYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (PaKTOJIOTMYECKOTO MaTepHaa.
Tak, Ha yrinyOn€HHOM YypOBHE HM3ydeHHs TpeaMera obOecreueHa BO3MOXKHOCTD
3HAYMTEIHLHOTO YBEIMYCHHS 00BEMA 3HAHUH 0 XMMHYECKHUX 3JIEMEHTAX U CBOMCTBAX
UX COCIMHEHUI Ha OCHOBE PACIIMPEHUS U YTIyOIeHUS MPEICTaBICHUA O CTPOSHUHU
BEI[ECTBA, XUMHUYECKONM CBS3M W 3aKOHOMEPHOCTSX TMPOTEKAHMS PEaAKIUH,
paccMaTpuBaeMbIX C TOYKH 3PECHUSI XUMUYECKONM KUHETUKH U TEPMOIUHAMUKH.
N3yuyenue mnepuonuyeckoro 3akoHa u llepuoanueckoil CHUCTEMbl XUMHUYECKHX
AJIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHMYECKUX MPEICTABICHHIX
O CTpoeHHMH aroMa. XHMHUYECKas CBsI3b OOBSCHSIETCS C TOYKH 3PCHHS
PHEPreTUYECKUX U3MEHEHHH Mpu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAKKE C TOUKU
3peHus MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUTIOB pEAKIUN JOMOIHSIETCS
dbopMupoBaHHEM TPEACTABICHUH 00 JIIEKTPOXMMHUYECKHX TMpoleccax M|
AIIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHnyeckoil XuMUH Npu
pPacCCMOTPEHUU PEAKIMOHHOM CHOCOOHOCTH COEIWHEHUU yaAenseTrcs o0coboe
BHHUMaHHE BOIMPOcaM 00 JIEKTPOHHBIX 3PdeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEPKaHNE KyPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YUEHHUS JJIsI KJIACCOB OMpPeAeIEHHOT0 Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY HM XapakTep AOMOJHEHMH K OOIIeH cHCTeMe MNpPEeIMETHBIX 3HAHHH)
OKa3bIBAIOT BIMSHHUE CMEXHBIE MpEeAMEThl. Tak, Hampumep, B COJEpKaHHUH
peaMeTa JJis KJIaCCOB XUMUKO-(Pu3ndeckoro npodusis 60bI10e 3HaueHue OyayT
UMETH JIEMEHTHI Y4eOHOTO MaTepHaa 1mo oomen xumuu. [Ipu n3ydennn npeamera
B JIAHHOM CJIy4yae akUEeHT OyAeT cJAellaH Ha OOIIHOCTh METOJOB MO3HaHUS,
OOIITHOCTH 3aKOHOB U TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas TeOpus B PU3UKE), 3aKOHBI COXPAHEHUSI MACChI 1 DHEPTUH, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BEUIECTB U APYTOE.

B To xe Bpemss B coOIepKaHWU TIpenMera JJis KJIacCOB XHMHKO-
Ounonornyeckoro nmpoduiist OONbIIUKA yAENbHBIA BeC OyJeT MMETh OpraHuyecKas
xumus. B aTom ciydae npenocTaBisieTcss BO3MOKHOCTB JJ1s1 00jiee 00CTOSATETLHOTO



PacCMOTPEHMS] XUMUYECKON OpraHu3aluy KJIETKA KaKk OMOJOTHYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K NIPUMEPY, TaKUE CTPYKTYPHbIE KOMIIOHEHTHI, KakK
JUNUABL, O€IKHU, YTIEBObl, HYKJIEMHOBBIE KHCIOTHI U Apyrue. [Ipu 3Tom 3HaHus 0
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB
CIIy’)KaT OCHOBOM JUIS M3YYEHHS CYIIHOCTH MPOIECCOB (DOTOCHMHTE3a, JIbIXaHUS,
MUILIEBAPEHHUS.

B mane ¢GopMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAyYHBIX METOIOB TTO3HAHUS ¥ OIBITa TIPAKTUICCKOTO MTPUMEHEHUS HAYIHBIX
3HAHWI HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH TMpEaMETaMH, BXOIAIIMMHA B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHblE TpenMeTb», «MaTtemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3yyeHuun yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHET0 00111ero 00pa3zoBaHusi (Ha 6a30BOM YpPOBHE),
3a/layeil MEepPBOCTENIEHHON 3HAYMMOCTU SBJsieTCs (OPMHUpPOBAHHWE OCHOB HAayKH
XUMHUH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKOMN JeSTEIHHOCTH
YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBO KyJIbTYpHhl. Penienue 3Toi 3a1aun Ha
yrayOJn€HHOM YpOBHE M3YyYEHHs IpEeAMETa NpearoiaraeT pealnu3aluio TaKhX
LejaeH, Kak:

e (opMupoBaHME TPEACTABICHUN: O MaTepUaTLHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSIX U MTO3HABAEMOCTH SIBIEHUW NPUPOJIbI, 0 MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
o0ecIeyeHnn paloOHAIBHOTO TMPHUPOONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U PUPOIHOI Cpele;

e OCBOCHME CHUCTEMbl 3HAaHUHM, JIEXKAUMX B OCHOBE XHWMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpPa: QyHIAMEHTAIBHBIX
MOHATUH, 3aKOHOB U TE€OPUUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHMM BEIECTBA HAa Pa3HbIX YPOBHSAX — AaTOMHOM, MOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XMUMHUYECKUX PEAKUUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00IINX
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOydJarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHCTEMHBIX XUMHUYECKHMX 3HAHUU JUisi OOBACHEHMS
KITFOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XWMHH, IJIi OOBSCHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPAaMOTHOTO pelieHus Ipo0jieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OIICHKH C ITO3UINI DKOJIOTHYSCKON 0€30IaCHOCTH MOCJIEICTBUM
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJOBEKA, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOIB30BAaHUEM U IEPEPAOOTKON BEIIECTB;
yIIIyOJICHUE MPEICTABICHUHN 0 HAYYHBIX METO/IaX MO3HAHU, HEOOXOJUMBIX
JUI TIPUOOPETEHUS YMEHUW OpPHUEHTHUPOBATHCSA B MHUPE BEIIECTB H
OOBSCHCHHUS XWMHUYECKHX SIBJICHHHA, HMMCIOIIMX MECTO B TMPHUPOJEC, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCEIHEBHOM )KU3HMU.

B nmane peanm3anuu MEpBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GYHKIUI LEIOCTHOW CHCTEMBI CpelHEro oO0Iiero oOpa3oBaHMsS NMPU WU3YYEHHUU
npeaMera «XuUMUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAJAHBIX HMCCIEIOBAHUNA B XUMHUH, (POpMUpOBaAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYabHBIX U TBOPUYECKHX
crocoOHOCTeW oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMUpOBaHHE YMEHHMU M HaBBIKOB Pa3yMHOTO MPHUPOJIONOJIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO1ee 9ncio 9acoB, MPEAYCMOTPEHHBIX ISl H3YUCHHUS XUMUHU HA yriIyOJeHHOM
YpOBHE cpeaHero obmiero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B Heemio).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[TpenMeT 1 3HaYEHNE OPraHUYECKON XUMUH, PEACTABICHNE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHUYECKUX COCANHEHUSAX. TUIbl THOPUIN3AIIMM AaTOMHBIX OpOUTANel yraepoa.
Mexanu3mbl 00pa3oBaHUsS KOBAJE€HTHOW CBsi3M (OOMEHHBIH U JIOHOPHO-
akuenTopHeli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
opranuyeckux BemiecTB. IloHsTHE O CBOOOAHOM pajgukane, Hykieopuie u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpauIEHHa,
ckenetHas. M3omepus. Buabl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
DneKTpoHHBIEC 3(HPEKTH B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUM (MHIYKTUBHBIN 1
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o KiIaccupuKalUu OpraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMKi OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OMBITHI 10 MPEBPALEHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (ILJIaBJIECHUE,
oOyrivBaHUE M TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIeH MOJEKYJ] OpPraHMYeCKUX
BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuan3ains aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmyeckne cBONCTBA
aJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNETUIPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnenue B mpupojie. CriocoObl MoMydeHus: U MPUMEHEHHE aTKaHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI U XUMUYECKUX CBOMCTB MaJIbIX (LIMKJIONPONaH, HUKJIOOYTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOreKCaH) HUKJIoaIKaHOB. CIIOCOOBI OJTyYEHUsI U IPUMEHEHHUE
LUKJIOAJIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT AIKEHOB, SP>-THOpHAN3aIHs
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBA3U. CTpPyKTypHas U reomMeTpuueckas
(umc-Tpanc-) uzomepusi. U3nUecKre CBOWCTBA aJKEHOB. XMMHUYECKHUE CBOMCTBA!
peakluu MPUCOECIUHEHHS, 3aMEIICHHs B O-TOJOKEHWE NpPH JIBOMHOM CBS3H,
nonuMepusanuu 1 okucieHus. [lpasuno MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIyUY€HHUsI U IPUMEHEHUE AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonmnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIUEHOB.

Anxunbl. 'oMoJ0rH4ecKkuil psii alKMHOB, 001as popMysia, HOMEHKIATYpa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
rudpuan3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aTKHUHOB.
XHUMHUYECKHE CBOMCTBA: peaKIUU MPUCOECANHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIUH,
OoKuciieHHs. KHCIIOTHBIE CBOMCTBA aIKWHOB, MMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiui Ha TPOUHYIO CBsA3b. CrOCOOBI MONY4YEHUS U MPUMEHEHUE
QJIKUHOB.

ApomaTuieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psif apeHoB,
oOmast popMmyia, HOMEHKIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMu 3aMeUIeHHsI B OCH30JIbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBineHre 00 OpPUEHTUPYIOIIEM JICHUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
NPUMEHEHUE apOMATUYECKHUX YTIEBOAOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHM), pU(DOPMUHT, TUPOIM3.
[IpoykThl nepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBILIJICHHOCTU U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIy, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMuHOrpymnimy. JlelicTBue Ha TraJOr€HIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa miénoyn. B3auMoaencTBUE NUrajgoreHalKaHOB C MarHUEM W IIUHKOM.
[Tonsitue 0 METAJIJIOOPTaHUUYECKUX COCIMHECHUSX. Hcnonbs3oBaHue
TaJIOTEHIIPOM3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOW BOJBI, pacTBOpa IMEepMaHTraHaTa Kajus, B3aMMOJICHCTBUE alleTWJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriiepoja v BOJOPOJa B OPTAHMYECKHUX BELIECTBAX, OJYYEHUE ITHIICHA U U3YUEHUE
€ro CBOWMCTB, O3HAKOMJIeHHE ¢ Koyutekiusamu «Hedte» u «Yromb», ¢ oOpaszumamu
MJIACTMACC, KaydyKOB M PE3UHBI, MOJICIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
rajoreHNPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:kamue opranudecKue coelMHeHH.

[IpenenbHbie OAgHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa #  kiaccudpukanus. Du3nueckue CBONUCTBA  MPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTaldd, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OTHOATOMHBIE CIUPTHI. [[eficTBHE 3TaHOIAa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XAMHUYECKUX CBOWCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONbL W TiUlepuH. Duznueckue U
XUMHUYECKHE CBOMCTBA: PEAKIIUK 3aMEILICHUs], B3AUMOJICUCTBHE C OPTaHUUECKUMU U
HEOPraHUYECKUMH KUCIOTAMU, KAYECTBEHHAsS! PEAKIMsl HA MHOTOATOMHbBIE CIIUPTHI.
[IpencraBnenne o MexaHU3ME pPeakIuii HyKJIeo()UIbHOTO 3amernieHus. [lefictBrue Ha
opraHu3M yesioBeka. CriocoObl MOJy4eHUs U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
O0eH3oapHOrO snpa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrniocoObl osrydenust v npuMenenne penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETHIBI M KETOHBL. DIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss W HOMEHKJIaTypa. (DU3WUECKHUE CBOWCTBA aJIbICTUAOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJCTHIOB U KETOHOB: PEAKIIUU NPUCOCIUHEHUSI.
OxuciieHue anbJeru/ioB, KauyeCTBEHHbIC peaKkIuu Ha anbaeruipl. CrnocoOsl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIlMU, PEAKIUU C Y4YaCTUEM YTJIEBOJOPOJHOTO pajuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THUIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenu BbICIINX
KapOOHOBBIX KHCJIIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIatypa. Pu3nyecKkue M XHMHUYECKHE CBOMCTBA: THAPOJHM3 B KHUCIOHW M
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, MX MOIOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTHIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranapivBaronme 1 HEBOCCTAHABIMBAIOIIME AUCaxapuibl. [ uaponn3
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
neJToo3bl.  PU3MYECKHME CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJINA3, KAYECTBEHHAS PEaKIUsd C MOAOM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3bI: TUIAPOJIU3, TONyuyeHue 3GUpOB 1eiUT0103bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBHE 3TAHOJIA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHCIIEHHE ASTHJIOBOTO CHHPTA IUXPOMATOM Kajus (BO3MOXKHO HCIOJIb30BaHHUE
BUJICOMATEPHAJIOB), KAaueCTBEHHBIC pEAKIUU Ha albJerujbl (C THAPOKCHIOM
nuammuHcepeopa(l) u runpoxcuaom meau(ll)), peakius riautiepruHa ¢ THAPOKCHIOM
meau(ll), xumMuueckne CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI, B3aUMOJCHCTBUE
pacTBopa roko3sl ¢ Tuapokcuaom meau(ll), B3anmonaeiicTBue kpaxmania ¢ HOAO0M,
pellieHne OJKCIEPUMEHTANbHBIX 3adad 1o TemMaM «CoupTtel U (EHOIBIY,
«Kap6onoBsie kuciaoThl. CI0KHBIE dPUPBD).

A30TcoAepkalue OpraHnyecKue coeJuHEeHHUsl.

AMMHBI — OpraHUYecKue MPOU3BOJHBIE amMmMuaka. Knaccudukaius aMuHOB:
amnpaTHIECKUe ¥ apOMATHYCCKHE; IIEPBUYHBIC, BTOPUYHBIE W TPETHYHEIE.
Crtpoenue monekyin, obmas ¢opMmyna, U30MEpHsi, HOMEHKIATypa U (PU3NUYECKHUE
cBOICTBAa. XMMHUYECKOE CBOMCTBa anu(paTUYECKUX aMUHOB: OCHOBHBIC CBOMCTBA,
AIKUINPOBAHUE, B3aUMOJCHCTBUE TMEPBUYHBIX aMHUHOB C a30THUCTOM KHCJIOTOM.
Conu alKJIaMMOHHS.

AHWINH — IPEICTaBUTEIh aMUHOB apOMaTHUECKOTO psia. CTpOCHHE aHUITHHA.
B3anmHoe BiusHHME Tpynm aToMOB B MoJiekyne aHunuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHmiInHa. KadecTBeHHble peakiiuu Ha aHWIMH. CrocoObl
MOJIYYCHUS] M TpUMEHEHHe anudarnueckux aMuHOB. [lomydyeHue aHWIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHCIIOT:  TAHUIHMH, alaHuH. @Ou3uveckue CBOWCTBA  aMHHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornueckoe 3HaueHre aMUHOKUCIOT. CHHTE3 U THIPOIN3 TIEHTH/IOB.

benku kak mpupogHbie TONMMEphl. llepBudHAs, BTOpHYHAS M TPETHUIHAS
CTpyKTypa OeiakoB. XUMHYECKHE CBONCTBAa OCJIKOB: THUIPOJU3, JCHATypaIus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCHEepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
pacTBopeHHE OEJIKOB B BOJE, JAEHATypalus OEJIKOB NMPU HATPEBaHHUH, I[BETHBIC
peakumu Ha O€nKW, pelIeHHe OSKCIePUMEHTANBHBIX 3aJad 1o TeMmaMm
«A30TcoJiepKaIIe oOpraHuIecKrue cCoeTMHeHus» U «Pacmo3HaBaHre OpraHUYeCKUX
COCITUHEHUI.

BbicoKkoMoIeKyISIpHBIE COeTUHEHUS.

OCHOBHBIE TOHSATUS XUMUW BBICOKOMOJICKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPETHSS MOJICKYIIsIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
nonudTHIEHTepedTanar). Y Tunusanus u nepepaboTka IiacTuka.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JTAaBCaH).

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HaKOMJIEHHE ¢ oOpa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXO/SIIUX B €r0 COCTaB, HAXOKIEHUE MOJIEKYJISIPHON
(GhopMyJIbl OPraHUYECKOr0 COSAMHEHUS M0 Macce (00BEMY) TPOIYKTOB CrOPAHUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH /UM HCXOIHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIbI OPraHMYECKOTO BEIIEeCTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWMCTB MJIM CIOCOOOB MOJYYEHHUS, ONPEEICHUE 01
BBIX0/Ia IPOJYKTA PEAKIUU OT TEOPETHUECKH BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSTUW, TaK W TOHITUH, NPUHATHIX B OTACJIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT0 IIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHHE, H3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, MOJIEKyJa,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (DU3WYECKHE BEJIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, JKOcHUCTeMa, Ouocdepa, Metaboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM U TeTepOTPO(PHBIA THUIl MUTAHUSA, OpOXKEHUE,
dboTocuHTE3, HbIXaHWE, OENKHU, YIJEBOIbI, >KUPbI, HYKJIECHHOBBIE KHUCIOTHI,
(bepMeHTHI.



Feorpa(bml: ITOJIE3HBIC NCKOITA€CMBbIC, TOIIIIMBO.
TexHonorusi: IMUIOCBBIC IIPOAYKTBI, OCHOBLI pPAOMOHAJIBHOI'O IIMTAHMA,
MOOIIUEC CPCACTBA, MAaTCPUAJIBI U3 NCKYCCTBCHHBIX I CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIecKiux 3JIeMeHTOB (S-, -,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DNEeKTpOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(PUTYpallud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKUX SJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U IepruogaM. 3HaYE€HHE NEPUOIUYECKOTO
3akoHa [[.1. Menneneena.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3Mbl 00pa3oBaHUS KOBAJIEHTHOM CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. JHEPrus U IauHa cBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BopoponHas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALIMOHHON XMMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacCTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiuys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHAIILHEIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.



Knaccudukanusa XuMHUECKUX peakiuidi B HEOPraHWYECKOM M OpraHu4ecKOu
XUMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB; 3aKOH COXpAHEHUS W IMPEBpaIICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiiu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMoreHHbI€ U TeTepOTreHHbIE peakiuu. Katanus u KaTaau3aTopsl.

OOpatumMblie U1 HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. DaKTOpbI, BIHUSIONIME HA TOJIOKEHHUE XUMHYECKOTO
paBHOBECHS: TEMIIEpATypa, AaBJICHUE U KOHIICHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanusi. CuibHbIE U cJIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienouHasi. Bomopoansiii mokazarens (PH) pactBopa. I'uaponus cosneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTerneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILIECTB.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUM:
pa3lioKEHHUE TMEPOKCHUIAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpelbl PacTBOPOB C TMOMOIIBI) HHIUKATOPOB, M3YYEHUE BIIMSHUS PA3TUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeTauioB B [lepuoandeckoi cucteMe XuMHUIECKUX JJIEMEHTOB
J.. MenneneeBa U 0COOCHHOCTH CTPOCHHSI UX aTOMOB. DU3MUECKHE CBOMCTBA
HEMETaJUIOB. AJIJIOTPOIUSI HEMETAIIJIOB (Ha MpuMepe KUciopoaa, cepsl, hochopa u
yraeposa).

Bonopon. Ilomydenue, ¢pusnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJIJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.

["anorensl. HaxoxxaeHue B MmpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpoibl. BaxkHelmume KUCIOPOACOACpIKAIINE
COeIMHEHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COeAUHEHUM.

Kucnopoa, o3oH. JlaGopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TOJIYYEHUS
kuciopoaa. Ou3nUecKue U XMMHUUYECKHE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUABI U NEPOKCUBI.



Cepa. Haxoxzaenue B HOpUpOAE, CIOCOObI MOJY4YECHUS, (PU3UYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(1V), oxcun
cepbl(VI). Cepuucras u cepHas KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB CEPHOM
KHUCJIOTHL. [IpuMeHeHune cepbl U €€ COeTMHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMydeHHUs, (QHU3UUecKHe u
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHue azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocOObl MOMydeHUsS, (U3HUCCKUE H
xumudeckue cBoictBa. Dochuapl u dochun. Oxcumsl (ochopa, dochopuas
kucinora u e€ conu. [Ipumenenue ¢ocpopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHHE B HpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHUMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIM. AKTUBUPOBAHHBIA Yyroiib, ancopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIprMeHeHne npocThIX BElIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJyYeHHs, (PU3NYECKHE H
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHeHue KkpeMHus 1 ero coeAnHeHnil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CrmuiaBel METAIIOB.

DNEKTPOXUMHUUYECKUN PsAJl  HanpsokeHuid  MmerauioB.  OOmme  crocoOsbl
NOJTy4eHUS METaJJIOB: THIPOMETAILTYPIus, MUPOMETAILTYPTHS,
anektpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allIUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MeTamuioB |A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX JIEMEeHTOB. HaTpuii u kanuii: momydenue, Gu3ndeckue 1 XUMUIECKUE
CBOMCTBA, NPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUM.

O6mast xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMUYECKAE CBOMCTBA, NMPUMEHEHHE MPOCTHIX BEIIECTB W HX COCIWHCHUH.
JKécTkocTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUSI.

ATIOMUHMI: TToTy4YeHue, pUu3ndeckue 1 XMMUYEeCKue CBOMCTBA, TPUMEHEHUE
MPOCTOrO BEIIECTBAa M €ro coeAuHeHuW. AmoTepHble CBOMCTBA OKCHAA U
TUAPOKCH]IA ATFOMUHUS, THAPOKCOKOMITIIEKCHI aTFOMUHUSL.



OO6miass  xapakTepucTHKa MeTa/uioB 1oOouHbIXx mnoarpymnn  (b-rpymm)
[lepuoanyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duzryeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coearuHeHuil. OKCUIbl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomatsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHre u npuMeHeHne XpoMma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAMHEHUH.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyecknue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuid. OKCHbI,
rugpokcunl u conu xene3a(ll) u xenesa(lll). Ilonydenue u nprumeHeHue xemnesa u
€ro CIUIaBOB.

du3nyeckre U XMMAYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyyenue u
PUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA U €T0 COEUHEHUM.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYEeHHE KOJUIeKIMH «MeTramuibl W CIUIaBb», B3aUMOJECHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJIOB, B3aUMOJIECUCTBUE THAPOKCHUIOB ATIOMUHUS M IIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, pelleHne 3KCIEePUMEHTANBHBIX 3a/1a4y M0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COEAUHEHUSN,
«MeTaibl TJIaBHBIX TOATPYII», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMus U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTHA yenoBedecTBa. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTro uccieaoBanusa. Hayunbie
TMPUHITUIIBI OPTaHU3AIMN XUMUYECKOTO TTPOU3BOACTBA. [[pOMBIIITIEHHBIE CTTIOCOObI
MOJYYEHHs] BaKHEUIINX BEIIECTB (Ha MpUMeEpe MPOM3BOJCTBA aMMHAaKa, CEPHOU
KHUCJIOTBI, MeTaHoJa). [I[poMblIlIeHHbIE CIOCOOBI MOTYyYEHN METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeabl U €ro nocieAcTsusa. Poib XumMuu B
o0ecTicUeHUN YHEPTETUIECKOM OS30ITaCHOCTH.

XuMusi ®W 340poBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.

XuMus TUIIMA: OCHOBHBIE KOMITOHEHTBI, MHUILEBbIE J00aBKU. Pojib XuMuu B
oOecIieyeHnH IMUIIEBOI OE€30IIaCHOCTH.



Kocmetrnueckne u mnapdromepHbsie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOro UCIOJIb30BaHUS MPEnapaToB OBITOBOM XMMUU B TOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTENBCTBE: BaKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OeTOH).

XUMHS B CEIBCKOM X03sicTBE. OpraHu4ecKrue 1 MUHEPAJIbHBIE YI0OPEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTMN.

PacuérHble 3anaumn.

Pacuétel: mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Wi 00bEMY OJJHOTO M3 YUAaCTBYIOIIMX B PEAKIIUHU BELIECTB, MACChI
(00bEMa, KOJIMUECTBA BELIECTBA) MPOAYKTOB PEAKIIUH, €CJIU OJTHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIUH, €CIH OJIHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpa C ONPEACTEHHOM MACCOBOM JOJIEH
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALUX BEILIECTBA B
pacTBoOpe, J0JIM BBIXOJA IPOLYKTA PEAKLIUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H TNpU  HU3YYECHUH OOmed
HEOpPraHU4eCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUHN, IPUHATHIX B OTACIIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO1mue ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHWE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCuPUKalus, NepUOJIUIHOCTh, HAOIIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duszrka: MmaTepusi, MUKpPOMUP, MAaKpOMHP, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaAMOAKTUBHOCTb, MOJIEKYJIA, JHEPI€TUYECKUNA YPOBEHb, BEILIECTBO,
TeNO, 00BEM, arperaTHoe COCTOSIHME BEILECTBA, MJICANbHBIN ras, (u3nueckue
BEJIMYMHBI, €UHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorus: kierka, opranusM, 3Kocucrema, ouocdepa, MeTadboIU3M, MaKpo- U
MUKPOAJIEMEHTBI, OCJKHU, dKUPbI, YTIEBOIbI, HYKICUHOBBIE KHCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

["eorpadusi: MuHEpabl, TOPHBIC MOPOIBI, TIOJIE3HBIE UCKOTIAeMbI€, TOTLIIMBO,
pecypchl.

TexHOoNorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dapmareBTHUECKAS MPOMBIILICHHOCTb, IIPOU3BOCTBO KOCMETUYECKUX
penaparoB, MPOU3BOJCTBO KOHCTPYKLIMOHHBIX MaTEpHAJIOB, d3JEKTPOHHAs
POMBIIIVIEHHOCTh, HAHOTEXHOJIOTHH.



IJDIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHM A ITPOI' PAMMBI I110 XMMHNHA
HA YI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOIPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYPbhI; CIIOCOOHOCTh CTaBUThH IIEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTra «XUMHUS» OTpPaXKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS O CONMATBHBIX HOpPMax | TIPaBUIaX MEKINIHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEILHOCTH MPHU CO3/ITAHUN YISOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U ITO3HABATENIbHBIX 3a/1a4, BHITOJTHECHUN XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XUMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUH U MOCIIEAYIOIIEM aHAIU3E
uH(OpMAIUK O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUI
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUS IIEHHOCTEH 3I0pOBOTO U 0Oe30macHoro obpasza JKHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 30POBBIO;

coOJtoicHUsT TpaBwil 0Oe30macHOro OoOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCHEACTBUN W HEMPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOIICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHWU NPaKTUUYECKUX 3ajad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGeCcCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHH;

YBaKEHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUMBHAYaJbHOW TPACKTOPUHU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, HHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€JIECOO00PA3HOT0 OTHOIIEHUSI K MPUPOJE KaK HCTOUHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHUS
HPKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BaHUS JIOCTHKCHUM XUMHUHM IS
pelIeHus BOMPOCOB PAlIMOHAIBHOTO MPUPO0TIOJIb30BAHMUS;



AKTUBHOTO HENPUATHUS JIEUCTBUW, NPUHOCIUIMX BpEI OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJMYusl Pa3BUTOrO 3KOJIOTHYECKOTO MBIIIIECHUS, SKOJOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHUHU
xemooouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIIECTBEHHOMN NIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpEACTaBICHUs] 00 OKpPYKAalOUIEM MHUpE KaK O €IMHCTBE NMPHUPOAbl U YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
[UBWIN3ALNY: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BaYKHOU POJIM B CO3JJaHUU
HOBO 0a3pl MaTepHAIbHOM KyJbTYpbl, B pEUIEHUU IJIOOAIBHBIX MpPoOIeM
YCTOMUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIICUCHUU YCIOBUI
YCHEIMIHOTO TPY/Ja U SKOJOTUYECKH KOM(POPTHOM KU3HH KaKIOTO WieHa O0IIECTBa;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOMSININUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHBIX (DAaKTOB M UMEIOIIUXCS JAHHBIX C IIEJIbIO MOJIYYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIE0BATEIIbCKOM AESTEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
NEeSATETbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeranpenMeTHbIe PE3yIbTAaThl OCBOCHHS MPOrPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIe0BaHNe, HAOTIOACHHIE, U3MEPEHHE, SKCTIEPUMEHT U JApYyTHE);

YHUBEpCAIbHbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

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

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

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

1) 6a30Bble JJOrMUYecKUe AeiiCTBHS:

CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTaThl AEATEIHLHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS JJII OOBSICHEHUS] OTIAEIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KJIacCU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS] B PACCMATPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKkas (popmysia, ypaBHEHHE XUMUYECKON PEaKIuu
— TIpU pPEIICHUH Y4eOHBIX TO3HABATEIHHBIX W MPAKTHUECKUX 3a1ad, MPUMEHSTH



Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS AJI BBISBICHHUS XapAKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO TMO3HAHMS BEUIECTB U XUMHUYECKHX
peaKkuuu;

bopMyIMpOBaThH LIENIU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIs (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHU;

BJa/IeTh HAaBBIKAMH CAMOCTOSITENIbHOTO TUIAHMPOBAHHUS U  IMPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
0000IIIEeHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3yIbTATOB HCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOUCKY METO/I0B PEIICHHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PAa3JIMYHBIX METO0B
TIO3HAHMSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HWHPoOpManuu (HAy4YHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpaBOYHBbIE MOcCOOus,
pecypcbl HTEepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
peICTaBICHHUS, KPUTHUECKU OILICHUBATH e JOCTOBEPHOCTH u
HEMPOTHUBOPEYHBOCTH;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOMAbI MPU MOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCTIONIb30BaTh HAYYHBIH SI3BIK B KAUYECTBE CPEACTBA TPH PabOTE C XUMUYECKOM
uH(popMaluen: MPUMEHATh MEXNpeaMeTHble ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUAJIOTa WU/UTN
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTAlUEl pe3yJbTaTOB IO3HABATEIBHON JESATEIBHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IIPHU BBIITOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3allii y4eOHOro MPOeKTa, U (HOPMyYIHPOBATH BHIBOIbBI
0 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS IMO3ULIMN B
X0Jie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, ompeneisas €€ Lenud M 3aJa4d, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh NpeIaraéMblid aJropuT™ ACHCTBUN MpU
BBIMIOJJHEHUHM YY€OHBIX UM HCCIIEOBATEIbCKUX 3aJady, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO MX pEIICHUs C Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIECTBIISITh CaMOKOHTPOJb JCSATEILHOCTH Ha OCHOBE camMoOaHajau3a H
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT CIICIU(PUISCKUE IS
y4eOHOTO MpeaMeTa « XUMHUS» HayYHbIC 3HAHWSI, YMEHHUS U CIIOCOOBI JICUCTBHI 11O
OCBOCHHIO, HHTEPIPETAIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJIBI JEATECILHOCTH IO
MIOJIYYCHUIO HOBOTO 3HAHWS WM TPUMCHCHHWIO 3HAHWUN B Pa3IMYHBIX YYCOHBIX
CUTYaIlMsIX, a TAK)KE B pPeabHBIX KU3HCHHBIX CUTYyAITUsIX, CBI3aHHBIX ¢ XuMuel. B
mporpaMme MO0 XHWMHH TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHHUSI.

10 KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIHUBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM 3KOJIOTHYECKOM, SHEPTETUUECKONU U
MUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,



HOBBIX MCTOYHUKOB SHEPruH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YeJI0OBEKA, a TAK)KE IKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILLIEHUS K CBOEMY 37J0POBBIO
Y IIPUPOJIHOM CpENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, S-, P-, d-aTOMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3aIMs AaTOMHBIX OpOuTaned, WOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpHUsS CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COCIWHEHMS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHHUS OpPraHMUYECKUX
BenlecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MacChl BELLIECTB, 3aKOH COXPaHEHUS
U TPEeBpALICHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JIKAIIHE B OCHOBE
NOHMMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; IPEICTABICHUS O
MEXaHU3MaX XUMHUYECKHX pEaKIHi, TEepMOJMHAMHYECKMX U KHHETHYECKHX
3aKOHOMEPHOCTSIX X MPOTEKaHMs, O B3aMMHOM BJIMSITHUM aTOMOB M TPYTIIT aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA M Me30MepHbIN 3ddexTri, opueHtantsl | u Il pona);
(aKTOJOrMYEeCKUEe CBEICHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JeSITEIbBHOCTH YeJIOBEeKa, OOIIMX HAYYHBIX MPUHIIUIIAX XUMHUECKOTO POU3BOICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJA, TEPEepadOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU TIOHATHUH,
yCTaHaBIMBATh UX B3aUMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOIIME MOHATUS MpPHU
OTKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUMH;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKETIETHBIX) (POPMYIT OPTraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUN U PACKPHIBATh UX CYIIHOCTb:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEJACTBOM  COCTABJICHHMS
ANIEKTPOHHOTO OajlaHca JTUX peaKlHil, peakuuid HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TIOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHU;



W3rOTaBIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JIS WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPraHUYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpynmne COEIWHEHWH, JJaBaTh MM Ha3BaHUS IO CHCTEMaTHYEeCKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATHJICHTIIUKOIb, (PEHOJ, (QOopManbIeru, aneTalbIerus, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICMHOBAsA, TAJIbMUTHHOBAS KUCIOTHI,
[JIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENENSATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUAX (KOBAJICHTHAs W WOHHAS CBsI3b, OG- U T-CBSA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHHE, (DU3NUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TPEACTABUTEIICH pPa3IUIHBIX KIACCOB
OpPraHMYECKUX BEIIECTB: ATKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, AIbJAECTHUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTBIX W CIIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCAMHECHUN M aMUHOB,
aAMUHOKHCIIOT,  OeNKoB, yraeBomoB (MOHO-, /JU- W  TOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, yMEHHUS TIOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYEeCKUX COCTUHEHUH OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaATh UCTOYHHUKHU YTIJIEBOIOPOTHOTO
CBIpbs (HEPTH, MPUPOIHBIN T'a3, yrojb), CIOCOObI €ro NEPepadOTKU U MPAKTUYECKOE
IPUMEHEHUE TIPOAYKTOB MepepadbOTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HaHUSI — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHHS IPUMEHSITH OCHOBHBIC OTIEpPaIliy MBICIIUTEILHOM
JEATEIbHOCTH — aHaJlu3 U CUHTE3, CpaBHEHHUE, O0O0OIIeHHE, CUCTeMaTU3alulo,



BBISIBJICHUE TIPUYNHHO-CIICICTBEHHBIX CBA3EH — I U3Y4YCHUS CBOMCTB BEILECTB U
XUMHUYECKUX PEAKIU;

c(pOpMUPOBAHHOCTh YMEHUI: BBIABIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M NPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHMS MO OPraHUYECKOM XUMHH JJs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpMUPOBAHHOCTH YMEHUI: MPOBOJAUTH PACYETHI [0 XUMUUYECKUM (POopMyTam
U YpaBHEHUSAM XHMHUYECKUX PEAKIUN C HCIOIb30BaHUEM (U3NYECKUX BEIHMUUH
(Macca, 00bEM ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKACHUIO XUMHUYECKOW (HOpMYyIbI
BEILECTBA T10 U3BECTHBIM MAaCCOBBIM JOJISIM XMMHYECKUX 3JIEMEHTOB, MPOIAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHHII: MPOrHO3UPOBATh, AHAJTU3UPOBATh U OLIEHUBATh
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHOM JAEATEIbHOCTH YEJIOBEKA, CBI3aHHON ¢ mepepaboTKO BEIECTB,
UCIIOJIb30BaTh MOTYUYEHHbIE 3HAHUS JJI IPUHATUS TPAMOTHBIX pELICHUN MpodiemM
B CUTYaIlUsX, CBI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUH 3KCIEpUMEHT (TMOJy4YyeHHEe M U3yYE€HHE CBOMCTB OpraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAILUX OPraHUYECKUX BEILECTB, PEIICHHE HKCIEPUMEHTAIbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, AHAITU3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0J1aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
MIPUPOJHOM CPEIIbl U JOCTHIKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYI0 HHPOpMaILIUIO, IiepepadaThiBaTh €€ U UCIOJIb30BATh B
COOTBETCTBHHU C MOCTABICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUW NPUPOJBI, O MECT€ U 3HAUCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOCCIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
WCTOYHUKOB SHEPTHH, B OOECIEYCHUHU PAIMOHAIBHOTO MPHPOIOIIOIH30BAHUS, B
GbOopMHpPOBaHUM MHPOBO33PEHHUS W OOMIeH KyJbTyphl 4YeJIOBEKa, a TaKKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBI0 M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATUS — XUMUUECKUI DJIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
DJIEKTPOHHAsE 00010YKa aroma, S-, P-, d-aToMHBIC OpOWTaIM, OCHOBHOC U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJICKYyJIa, BaJCHTHOCTb, DJICKTPOOTPHUIATEIIBHOCTh, CTENEHb  OKHUCJICHHS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHCIUTENb, BOCCTAHOBUTEIb, TEIJIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBpAICHUS] SHEPTUM MPU XUMHUUYECKUX PEAKIMIX, 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMUH, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIINE B OCHOBE TOHUMAaHMSI MPUUUHHOCTU
U CUCTEMHOCTH XUMHUYECKHUX SIBIICHHUI; COBPEMEHHbIE TIPEACTaBICHUSI O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJEKYJSPHOM M HAJIMOJICKYJSIPHOM YPOBHSIX;
MPEJICTAaBJCHUSI O MEXaHM3MaxX XUMHUUYECKUX PEaAKLH, TEPMOIWHAMUYECKUX W
KMHETHYECKMX 3aKOHOMEPHOCTSAX MX MPOTEKaHUsA, O XMMHUYECKOM pPaBHOBECHH,
pacTBopax M AMCHEPCHBIX CUCTeMax; (haKTOJOTHMYECKHUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BCIIECTB B OBITY M MPAKTUYECKOW JACSATEIBHOCTH 4YEJIOBEKa, OOIIMX HAyYHBIX
MIPUHITUIIAX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TOHSATHMH,
yCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHU;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX  pEakLui,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKasi, BOJOPOAHAs), THUN KPUCTAUIMYECKOM pEIIETKH
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKOM PEIIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

c(OpMUPOBAHHOCTh YMEHUM: KJIACCUPHUIIMPOBAThH: HEOPraHUUECKHE BEIIECTBA
10 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3IMYHBIM MIPU3HAKAM (YHCITy U COCTaBY
pearupyrommx BELIECTB, TEIIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO CTEIEeHEU
OKHCJIEGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTajgu3zaTopa U JApyrue);
CaMOCTOSITEJIbHO BbIOMpaTh OCHOBAHHUSA M KPUTEpPUM s KiIaccU(PUKAIIU
M3Yy4aeMBbIX BEIECTB U XUMUYECKUX PEaKLUM;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHeneeBa, BaJeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
AIEKTPOHHBIX 000JIOUCK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIM;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHHUM;  peakuuyd  TUAPOJIN3a;  PEaKLUu
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpe T'MIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHYECKUX PEaKIHUA C YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMMMYECKOM pEAaKUMU B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallMe B OCHOBE IPOMBIIUICHHOTO IOJYYEHHsI CEPHOM KHUCIIOTBI, aMMHaKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBJICHUW MpPUPOAbI — HAONOJEHUE, H3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U Uil OOBSICHEHUS XUMHYECKHMX SIBJICHUH, HMEIOLIUX MECTO B MPHUPOJE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ OCO3HAHHOTO MIOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSl MPOBOAUTH PACUYETHI: C HCIOJb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO M3 YYaCTBYIOLIMX B PEAaKLMU BEIIECTB; TEIIOBOTO 3(dexTa
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OMpeIeIEHHOM MAacCOBOM J10JI€l pacTBOPEHHOIO BEIIECTBA WJIM JAaHO B U30BITKE
(MMeeT MpUMecH); A0 BbIXO/AA MPOAYKTA PEAKIINH; 00bEMHBIX OTHOIIEHU ra3oB;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHWE  PEaKlMid  HOHHOTO  OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOTIO COCTaBa HEOPraHWYECKHUX BEIIECTB, ONPENEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOILIBIO MHAWKATOPOB, H3YyYECHUE BIUSHUA
pa3MyHBIX  (PAKTOPOB HA CKOPOCTb XHMMHMYECKOW pEaKIMu, pEeIIeHUe
DKCIIEPUMEHTAJIBHBIX 3adad no Temam «Metamey u  «Hemerammsy) ¢
coOJII0ICHHEM TIpaBMJI 0€30MacHOro oOpallleHus: ¢ BEUIECTBAaMH U JTaOOPaTOPHBIM
o0opyaoBaHueM, GOPMYJIUPOBATH 1ENb UCCIAEAOBAHUS, IPEACTABIATH B PA3JIMYHOM
dbopme  pe3ynbTaThl  JKCHEPUMEHTa, AaHAJIU3UpOBaTh U  OLEHHMBATh  HX
JIOCTOBEPHOCTD;



c(hOpMHUPOBAHHOCTh YMEHHI: COOTIOATh MPaBHJIA MOJIb30BAHUS XUMHUYECKOM
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XHWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITEIPHOCTH B LENSAX COXPAHEHHUSI CBOETO 3JI0POBbs, OKPYKAIOWIEH MPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON HH(OPMAITUHU B PA3TMIHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-HaydHas
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJU3UPOBATh XMMUYECKYIO HH(DOpPMAIIHIO, IepepadaTriBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pasoBare/ibHbIC
padoTshI padoTsbI
pecypcsl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMUM
. bubnunoreka LIOK
[Ipenmer oprannyeckoit xumun. Teopus
. https://m.eds00.ru/d69df650
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8 0 0 ]
5 https://myschool.edu.ru/
YTJIEpOBA. POII
Wroro mo pazueny: 8
Pazpnen 2. Yraesompopoabst
bubmmoteka IIOK
IIpenenbHbie yrieBogOpOABI — aJKAHBIL, https://m.eds00.ru/d69df650
2.1 5 0 0
LUKJIOATIKAHBI. https://myschool.edu.ru/
POII
bu6mmoteka IIOK
Henpenenbable yrieBoaoOpoabl: alKEHBI, https://m.eds00.ru/d69df650
2.2 14 0 1 )
aJIKaJWECHBI, AIKUHBLI. https://myschool.edu.ru/
POLI
but6mmorexa [IOK
https://m.eds00.ru/d69df650
2.3 ApomaThyecKkue yrieBoAopoabl (ApEHBI). 8 0 0 https://myschool.edu.ru/
PoOII
54 [IpupoaHbIE HICTOYHUKH YTIIEBOAOPOJOB U UX 4 0 0 bubmuorexa [IOK
' nepepaboTKa. https://m.eds00.ru/d69df650
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Hroro no pazneny:

35

Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUst

https://myschool.edu.ru/
POIII

bu6nmoreka [IOK
https://m.edso0.ru/d69df650
https://myschool.edu.ru/
POIII

bubnunorexka LIOK
https://m.edsoo.ru/d69df650

3.1 Crprst. derox, 1 https://myschool.edu.ru/
POII
) bubnunoreka LIOK
KapOoHuIbHbIE COSTUHEHUS: alIbJCTH/IbI U
https://m.eds00.ru/d69df650
3.2 keToHbl. KapOoHoBbIe KUCIOTHI. ClI0KHBIE 21 ]
- https://myschool.edu.ru/
a¢upsl. Kupsl. POII
bubmmoteka IIOK
https://m.eds00.ru/d69df650
3.3 Y THCBOEL. d https://myschool.edu.ru/
POII
Hroro no pasneny: 41
Pasznean 4. A3oTcoaepskaniue opraHnyeckue coeJuHEeHUust
bubnunorexa LIOK
4.1 AMHHBI. AMUHOKHUCIOTHI. besku. 12 httDSE//m.edSOO.I‘U/d69df650
https://myschool.edu.ru/
POII
Hroro no pasneny: 12
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Paspnen 5. BeicokoMoJIeKy I pHbIE COeIUHEHUS

bub6nmoreka [IOK
51 B . & CoeMIHe 6 https://m.eds00.ru/d69df650
. BICOKOMOJICKYJISIPHBIC COCTMHCHHUS. https://myschool.edu.ru/
POII
Hroro mo pazaeny: 6
OBILIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME:



https://m.edsoo.ru/d69df650
https://myschool.edu.ru/

11 KJIACC

Kouun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne /i P Konrpoabnsie IIpakruueckue (uitepp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
. bubnunoreka LIOK
Crtpoenue atoma. [lepnoandeckuii 3aKoH
https://m.edsoo.ru/2dd57f24
11 u [lepuoanueckas cucTeMa XUMUYCCKUX 9 0 0 ]
M https://myschool.edu.ru/
anemenToB /1. 1. Menpeneena. PO
bubnunoreka LIOK
Ctpoenue BemniecTBa. MHOrooopasue https://m.edsoo.ru/2dd57f24
1.2 11 1 0 )
BEILECTB. https://myschool.edu.ru/
POII
bu6mmoteka IIOK
https://m.edsoo.ru/2dd57f24
1.3 XUMHYECKUE PEAKIUU. 19 1 3 https://myschool.edu.ru/
POII
Hroro no paszueny: 39
Pasjnen 2. Heoprannueckasi xumusi
bubnunorexa LIOK
https://m.edsoo.ru/2dd57f24
2.1 Hewmeraibi. 31 1 3 https://myschool.edu.ru/
POII
bubnunorexa LIOK
29 W E— 23 1 5 https://m.edsoo.ru/2dd57{24

https://myschool.edu.ru/
POIII



https://m.edsoo.ru/2dd57f24
https://myschool.edu.ru/
https://m.edsoo.ru/2dd57f24
https://myschool.edu.ru/
https://m.edsoo.ru/2dd57f24
https://myschool.edu.ru/
https://m.edsoo.ru/2dd57f24
https://myschool.edu.ru/
https://m.edsoo.ru/2dd57f24
https://myschool.edu.ru/

Uroro no pazneny: 54
Paznen 3. XuMus u :KU3HL
bubnunorexa LIOK
MeToapl MO3HAHUS B XUMUHU. XUMHUSA U https://m.edsoo.ru/2dd57f24
3.1 9 )
JKU3Hb. https://myschool.edu.ru/
POII
Wroro mo pazneny: 9
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME:



https://m.edsoo.ru/2dd57f24
https://myschool.edu.ru/




IHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
Konu4yectBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoTshI

[Ipenmer u 3HaYEHUE OPraHUYECKON
XUMUH, TIPEJICTABIICHUE O bubnunoreka LIOK

1 1 0 0
MHOT000Pa3uu OPTaHUICCKUX https://m.eds00.ru/3686e6f5
COCTUHEHUH.
DNEKTPOHHOE CTPOEHUE aToMa
yriaeposaa (OCHOBHOE U BO30YKIEHHOE Bbu6mmoreka [JOK

2 1 0 0
coctosinus). BajieHTHBIE BOBMOXKHOCTH https://m.edsoo.ru/Oce6fd4c
aToMa yriepo/a.
XuMudeckas CBsI3b B OpraHM4ECKHUX

3 COCAMHCHMAX. MeXaHU3MBbI 1 0 0 bubnuoreka [{OK
00pa3oBaHMs KOBAJECHTHOM CBSI3H, https://m.edso00.ru/8d39f5c8
CIIOCOOBI pa3pbiBa CBSI3EH.

4 Teopus cTpoeHHs OpraHM4EeCKUX 1 0 0 bubmuoteka [IOK
coequHeHuit A. M. Byrneposa. https://m.edso0.ru/9e595ch8
Bunel nsomepun: cTpykTypHas,

5 IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 0 0 bu6muoreka [JOK
3¢ EKTH B MOJIEKYIaX OpraHMYECKUX https://m.edsoo.ru/b0e61661
COCIMHECHUM.
[IpencraBienue o ki1accuPpUKAUN U

but6mmorekxa [IOK
6 CHUCTEMAaTHYeCcKasi HOMEHKJIaTypa 1 0 0
https://m.edsoo.ru/c212dd21

(IJUPAC) oprannyecKkmx BEIECTB.
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https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21

7 Knaccudukanus peakuuii B Bu6mumotexa [JOK
OpraHN4eCKOM XUMHUH. https://m.edsoo.ru/ba5706aa

8 Cucremaru3anus U 0000IICHUE 3HAHUM bubnuorexa [JOK
10 TEME. https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias

9 dhopmyna, HOMEHKIATypa U U30MEpHs, bubnmnoreka HOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOEHUE MOJIEKYII.

10 du3nYecKre U XMMUYECKUE CBOMCTBA bubnnorexa [IOK
AJIKAHOB. https://m.edso00.ru/3137711c
HaxosxaeHue ankaHoB B IIPUPO/IE.

11 CnocoObl TTOTyYeHHS U 1T II)/IMpeHeHI/Ie bubmmorexa [IOK

i P https://m.edsoo.ru/259b0a5hb
AIKaHOB.
[ukmoankanel: oomast popmyna,
HOMEHKJIaTypa ¥ U30MEpPHsI,
12 ocobe ocyp CTpoe ’ ec bubmmorexa LIOK
HHOCTH CTPOCHHUS U XUMHUYCCKHUX
. P https://m.edso0.ru/156730d2
CBOMCTB, CIOCOOBI OJTyYEHUS U
MIPUMEHEHUE.
Pemenue pacu€THpIx 3a1a4 Ha
ompeieJICHUE MOJIEKYIISIPHON (OPMYITBI
OpPTraHMYECKOI0 BEIIECTBA 1O
13 MI;CCOBBIM OJISIM aTOMOB 3JICMCHTOB Bubmmorexa [IOK
g ’ https://m.edsoo.ru/bf84d8eb
BXO/IAIIHUX B €70 COCTaB.
Cucremaru3anus U 0000IICHUE 3HAHUH
0 TEME.
AJIKEHBI: TOMOJOTHYECKUH psij, oOmas
P Bubmiorexa [IOK
14 ¢dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE

" NPOCTPAaHCTBCHHOC CTPOCHUC

https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

MouieKysl. CTpyKTypHasi U LIUC-TPaHC-
M30MEpHsl aJIKCHOB.

15 du3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubnuorexa [JOK
ankeHoB. [IpaBuino MapkoBHUKOBA. https://m.edsoo.ru/21069ccd
16 CriocoOsl MosTydyeHus: U IpUMEHEHUe bubmmoreka [JOK
AJIKEHOB. https://m.edso0.ru/665dc058
[IpaxTuueckas padbora Ne 1 o teme
17 "[TonyueHue 3TUICHA M H3YYCHHUE €T0 bubmorexa LIOK
N i | v https://m.edsoo0.ru/0941eed8
CBOMCTB".
Pemenne pacu€THbIX 3a1a4 HA
18 OTIpeIeNICHUE MOJICKYISIPHOU (HOPMYITBI bubmmorexa LIOK
pel YIp pMYy https://m.edsoo.ru/e9ea9921
OpPraHUYECKOTO BEIIECTBA.
AJKagueHbl: CONPSKEHHBIE,
19 W30JIMPOBAHHbBIC, KyMYJIHPOBaHHBIC bubmmorexa LIOK
p > KYMYIHP ' https://m.eds00.ru/04298c0a
Oco0eHHOCTH AJIEKTPOHHOTO CTPOESHHUS.
20 XHUMHUUYECKUE CBOMCTBA CONPSKEHHBIX bubnmnoreka HOK
JIMEHOB. https://m.edsoo.ru/e561253d
21 CriocoObl ToTy4eHus1 ¥ IPUMEHEHNE bubmuoreka [IOK
AITKaJINEeHOB. https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHUM psJl, o01Ias
29 ¢dbopMyIia, HOMEHKJIATypa, 3JIEKTPOHHOE bubmuoreka [IOK
Y IIPOCTPAHCTBEHHOE CTPOCHHUE https://m.edsoo.ru/68b6cc4c
MOJIEKYJI, (PU3UIECKHE CBOMCTBA.
23 XUMHYECKUE CBOMCTBA aJIKUHOB bubmmorexa LIOK
' https://m.eds00.ru/23493a93
24 KadecTBeHHBIC peakiiy Ha TPOMHYIO bubnmnoreka [JOK

CBs3b.

https://m.edsoo.ru/7b1c48da



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da

o5 CriocoObI MoJTydeHUs: U IPUMEHEHUE bubmmoreka [JOK
AJIKMHOB. https://m.edsoo.ru/a6f9alea

26 Pemenue 3agau: pacu€rsl 1o bubnmnoreka HOK
YPABHEHUIO XUMUUYECKOU PEaKLIH. https://m.edsoo.ru/5db8e526
Cucrematusauus 1 00001IeHHE 3HAHUI

27 H H https://myschool.edu.ru/ POIII
10 TEME.

ApeHbl: TOMOJIOTHYECKUH i, 00111as
opMyJia, HOMEHKIATypa.
28 gHEKsIOHHoeIIH Ociq;HCTBeHHOC bubmiorexa LOK
p poctp https://m.edsoo.ru/a92a7094
CTpOCHHE MOJIEKYJ O€H30J1a U TOIyoJa,
ux GU3NYECKUE CBOMCTBA.

29 XUMHYECKHE CBOMCTBA apEHOB: bubmmoreka [JOK
peaKuu 3aMEILCHHUS. https://m.edsoo.ru/a44alae4
XHUMHUYECKUE CBOWCTBA APEHOB:

30 €aKIMH IPUCOETUHEHS, OKUCIIEHNE bubnnorexa LIOK
P p ’ https://m.edsoo.ru/a44alae4
rOMOJIOTOB O€H304a.

31 Oco0EHHOCTH XUMHUYECKHX CBOWCTB bubnuoreka [{OK
CTUpOIIA. https://m.edsoo.ru/d5018a54
Pemenue pacu€THpix 3a1a4 Ha

32 oTpeieNieHue MOJIEKYIIpHOU (HOpMYIIbI bubnmorera LOK

p yp pMY https://m.edsoo.ru/53461a2c
OpPraHUYECKOTO BEIIECTBA.

33 CriocoOblI TOTy4eHUsT ¥ IPUMEHEHNE bubnuoteka [JOK
apEeHOB. https://m.edso00.ru/6f717d09
I'enetnyeckas CBS3b MEKIY

34 Pa3IMYHBIMU KJIACCAMU https://myschool.edu.ru/ PO

YTJIEBOJIOPOIOB.
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Pacuérel 10 ypaBHEHUSAM XUMUYECKHUX

35 peaknuii. CucteMaTuzamus u https://myschool.edu.ru/ POIII
000011IeHNE 3HAHUHA 110 TEME.

36 Hpupoaustii ra. Honyrubie egasie https://myschool.edu.ru/ PO
rasbl.

37 KaMeHHbIi1 yrosib 1 IpoayKThl €10 bubnmnoreka HOK
nepepadoTKH. https://m.edso0.ru/69b3398b
Hedth 1 ciocoOs € nepepaboTKHy.

38 [IpumeHneHue MpoayKTOB MepepadoTKu bubmmorexa [IOK

https://m.edsoo.ru/21f9de78

HedrH.
I'eneTnyeckas CBS3b MEKIY

39 Pa3TMYHBIMH KJIaccaMu https://myschool.edu.ru/ POIII
yTJI€BOJIOPOOB.
l"anorenonpousBoaHbIE

40 YTJI€BOIOPOOB: 3JEKTPOHHOE bubmuoreka [IOK
CTPOECHUE; PEAKIIUH 3aMEILICHUS https://m.edso00.ru/82b4d759
rajioreHa.
JleicTBHE 1Ien0oYer Ha

41 ranoreHpr) HBBOJIHEIC. https://myschool.edu.ru/ POIII
BzanmoseiicTBre IUTAJIOTeHATKAHOB C
MarHueM U IIUHKOM.

42 Cucremaru3anus U 0000IICHUE 3HAHUH bubmuoreka [{OK
o pazzaeny "YrieBoaopoasr". https://m.edso00.ru/20e89f22

43 KonrponsHas pabora no teme bu6muoreka [JOK
"VYrneBonoposr". https://m.edso0.ru/95c9e298
[IpenenpHBIC O,ZIUHoaTOMHBIe CIIUPTHI: BuGmorexa [IOK

44 TOMOJIOTUYECKHH psiJi, o01as

dhopmyna, CTpoeHHE MOJICKYII,

https://m.edsoo.ru/df04c5cd
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MU30MepHsl, HOMCHKIIATYpa,
kiaccudukanys, puznyeckue
CBOMCTBA.

45 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX bubnmnoreka HOK
OJIHOATOMHBIX CIIUPTOB. https://m.edsoo.ru/26ee34fe
46 CriocoObI TTOTy4eHUsT U IPUMEHEHNE bubnmnoreka HOK
OJIHOATOMHBIX CITUPTOB. https://m.edso0.ru/484100000000000
[IpocTeie 3¢upsl: HOMEHKIATYpa U
47 I/Iii)Me us i)C(I:(ieHHOCTI/I (bHSZECCKI/IX u bubmmorexa [JOK
pHd, . https://m.edso0o.ru/c2c788b2
XUMHYECKHUX CBOMCTB.
MHOroaroMHsbl€ CIIMPTHI:
48 STWJICHTJINKOJIb U TJIUIEPHH, UX bubmmorexa [IOK
UL, . https://m.edsoo.ru/ee4d84aa
¢bu3nyecKkrue 1 XUMHUYEeCKHe CBONCTBRA.
CriocoObl MoTy4eHUs1 U IPUMEHEHUE bubnnorexa [JOK
49
MHOTI'0ATOMHBIX CIIUPTOB. https://m.edsoo.ru/d12e567d
@DeHoT: CTPOCHUE MOJIEKYIIbI,
50 ¢uznyeckue cBoicTBa. TOKCUYHOCTh bubmmorexa LIOK
' https://m.edsoo.ru/2ce726f8
¢beHona.
bubmmoreka IIOK
51 X 7 .
HMHECKHE CBOHCTBA (eHora https://m.edsoo.ru/037ca5f9
59 CriocoOsl MosTyueHus: U IpUMEHEHUe bubmuoreka [IOK
¢benona. https://m.edsoo.ru/c77ddf4c
[IpakTnueckas pabora Ne 2. Pemenue
53 SKCIIEPUMEHTAIBHBIX 3a1a4 [10 TEME bubmmorexa TIOK
" P " https://m.edsoo.ru/fd0ced09
CrupTts! u GeHombI".
54 CucreMmaru3anus 1 0000IIeHHE 3HAHUH bubmuoreka [{OK

10 TEME.

https://m.edso0.ru/1810ch9b
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AnbJieruibl U KETOHBI: 3JIEKTPOHHOE
CTpOeHHE KapOOHUIILHOU TPYIIIbI;

bubnunorexa LIOK

55
TOMOJIOTHUYECKHE PSIbI, 001IIast https://m.edsoo.ru/b139beaa
dhopmyna, u3oMepHs 1 HOMEHKJIATypa.

56 AnbAeTubpl U KETOHBI: (PU3NYSCKUE bubnmoreka [JOK
CBOWCTBA; PEAKIMHU IPUCOCIUHEHUS. https://m.edso00.ru/c887425c

57 Peaknuy oKHUCIIEHUS U KAUECTBEHHBIE bu6nmoreka [IOK
peaKurH AJIbJAETUIOB U KETOHOB. https://m.edsoo.ru/a393baa9

58 CriocoOblI nostyyeHust aabAeruj0B U Bbu6mmoreka [JOK
KETOHOB. https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEIETIbHBIC

59 KapOOHOBBIE KHCJIOThI, 0COOCHHOCTH bubmorexa HOK

P ’ https://m.edsoo.ru/fecOb113
CTPOCHHS UX MOJIEKYIL.
HN3omepusa 1 HOMEHKIaTypa
60 Ka 6050131)1)( KHCIIOT ny(gmnqewne bubmmorexa [JOK
P N ’ https://m.eds00.ru/700cc87b
CBOIiCTBA.

61 XHUMHYECKUE CBOMCTBA MPEAEIbHBIX bubnnorexa [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT. https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOMCTB MypaBbHHOMN

62 KHCIIOTBEL. MHOroo0pasue kapOOHOBBIX bubmorexa HOK

' P 3 https://m.edsoo.ru/bb31be71
KHCJIOT.
Oco0eHHOCTH CBOMCTB: HENIPEAETbHBIX
¥ apOMaTHYECKHX KapOOHOBBIX,
63 MUKapOOHOBEIX, THAPOKCHKAPOOHOBEIX bubmorexa HOK
P ’ P p https://m.edso0.ru/83a08773
kucnot. [IpencraBuTenu BHICIIUX
KapOOHOBBIX KUCIOT.
64 [TonsiTHE O MPOM3BOIHBIX KAPOOHOBBIX bubnuotexa [JOK

KHCJIOT.

https://m.edsoo.ru/0d162d9d
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CriocoObl osTy4eHHs 1 IPUMEHEHNE

bubnunorexa LIOK

65
KapOOHOBBIX KHCIIOT. https://m.edso00.ru/7c065c9d
CrnosxxHbie 3(hUPBI: TOMOJIOTHYECKUN

66 si]1, o01Iast hopmyina, u3oMepus u bubmorexa LOK
PAA, 0bm pMy’a, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa.

67 du3ndecKkue 1 XUMUYECKHE CBOMCTBA bubmuorexa [IOK
3¢upoB. https://m.edsoo.ru/ad6b94b2
Pemenue pacu€tHeix 3a1a4: o

ABHCHMIO XMMUYECKOM peaKIuu, Ha

68 yp p . " https://myschool.edu.ru/ POIII
oTpesieNieHue MOJIEKYIIpHOU (HOpMYIIbI
OpPraHUYECKOTO BEIIECTBA.

[IpaxTnueckas padora Ne 3. Pemenue

69 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [IOK
"Kap6oHoBbie kucnoThl. CI0XKHBIE https://m.eds00.ru/486671fb
3¢upsr".

70 XKupsl: ctpoenue, pusnueckue u bubmmnorexka HOK
XUMHUYECKHE CBOICTBA (TUAPOIIN3). https://m.edsoo.ru/a19c5b98
Oco6eHHOCTH CBOMCTB KUPOB,

71 COZIEpIKAINX OCTATKH HEMPEeIeTbHBIX bubmorexa HOK

Aeprat pest https://m.eds00.ru/b0331922
KUPHBIX KUCTOT. JKUpHI B IPUPOJIE.
Mpi1a Kak COJIM BBICIINX KapOOHOBBIX

7 KHCIIOT, KX MOIOIIICE JCHCTBHE. bu6nunorexa LIOK
IlonsaTHe 0 CUHTETHYECKUX MOIOIINX https://m.eds00.ru/3c566565
cpenctBax (CMC).

['eneTnueckas cBsI3b yrieBOJIOPOJIOB U
- P BuGmiorexa LIOK
73 KHUCJIOPOJICOACPKAITUX OPTraHUYECKUX

BEIIECTB.

https://m.eds00.ru/56790c96
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74

Pacuérel 10 ypaBHEHUSAM XUMUYECKUX
peaKkuuid.

75

76

77

Cucremaruzanus u 0000LIEHUE 3HAHUM
10 TEME.

OO01mas xapakTeprcTHKa YTIICBOIOB U
KJ1accuukanus yriieBooB (MOHO-, IH-
1 TIOJTUCaXapHJIbl ).

Mounocaxapubl: pu3nuecKrue CBOMCTBa
Y HaXO0KJIeHUE B IPUPOJIE.

bu6nmoreka [IOK
https://m.edsoo.ru/f8eaf2eb

bub6nmoreka [IOK
https://m.edsoo.ru/7a9693al

bubnunoreka LIOK
https://m.edsoo.ru/b4bdda2d

78

79

80

[IpumeHneHue I0K03bl, €€ 3HaU€HUE B
AKHU3HEESATEIIbHOCTH OpraHu3Ma.

Jlucaxapuibl: caxapo3a, MajlbT03a U
nakTo3a. HaxoxaeHue B npupose u
IIPUMEHEHUE UCAXAPUJIOB.
[Tonncaxapupl: cTpoeHHUE
MaKpOMOJIeKyJ, (hu3nyeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHUE.

bubmuoreka [{OK
https://m.edsoo.ru/5e61122d

bubnuoreka [{OK
https://m.edsoo.ru/eb0384e7

bubmmoreka IIOK
https://m.edsoo.ru/72a04508

81

[TonsiTHe 06 NCKYCCTBEHHBIX
BOJIOKHAX.

bubmmoteka IIOK
https://m.eds00.ru/6216e766

82

Pemenne pacueTHsIX 3a1a4 Ha
OIIpEEIICHUE JT0JIA BBIXOAA MIPOLYKTA
peakyu OT TEOPETUUYECKH
BO3MOXKHOTO.

bubnmnorexa LIOK
https://m.edsoo.ru/7fde47ef

83

84

Cuctemaru3zanus 1 0000IIeHne 3HAaHUN
0 pazaeny.

KonrtponsHas pabora no teme
"Kucnoponacoaep:xaiue opraHn4ecKkue
COEUHEHUS "

bu6nunorexa LIOK
https://m.edsoo0.ru/08d4364c

but6mmorekxa [IOK
https://m.edso0.ru/42c6678e



https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e

AMUHBIL: KJIaccu(pUKaIys, CTpPOCHNE
MOJIeKYJI, o0mas popmyiia, u3oMepus,

bubnunorexa LIOK

8 HOMEHKJIaTypa U pu3nyueckue https://m.edsoo.ru/efa7e6ca
CBOICTBA.

86 XUMHUYECKHE CBOMCTBA aTH(PATHISCKUX bubnmoreka [JOK
AMUHOB. https://m.edsoo.ru/1bc5cf80
AHWINH: CTPOCHUE aHWIINHA,

87 O0COOCHHOCTH XUMHUYECKHX CBOMCTB bubmmorexa [JOK

https://m.edso0o.ru/39cd21f1
aHUJIMHA.

88 CriocoOsl MoTyueHus: U IpUMEHEHUE bubmmorexa [JOK
anupaTHIECKUX aMHUHOB. https://m.edsoo.ru/eal38763
AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
nuzoMepusl, (pu3ndeckue CBOICTBa. bubmmorexa [JOK

89
OtnenbHbIC NPEICTABUTEH O~ https://m.edsoo.ru/d1773e80
aAMUHOKHCIIOT.

XnMHUyecKkre CBOMCTBA aMUHOKHCIIOT,

90 X OMOJIOTHYECKOE 3HAUYCHHE bu6mmoteka IIOK
aMUHOKUCIIOT. CUHTE3 U TUAPOIH3 https://m.edsoo.ru/77df705a
MENTH/IOB.

o1 benku kak npupoHbIE TOTUMEPHI; bubmuoteka [IOK
CTPYKTYpHhI O€JIKOB. https://m.eds00.ru/429e9899

. bubmuoreka [{OK

92 XUMHYECKHE CBOMCTBA OCIIKOB. https://m.eds0o.ru/6237306d
A30TcoieprKalliue reTepoluKINIYecKre

93 coenuHeHMs. HyKIIeMHOBBIC KUCIIOTHI: bubmmoreka [JOK

COCTaB, CTPOEHHUE U OMOJIOTUYECKAst
pOJIb.

https://m.edsoo.ru/521d1431



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
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https://m.edsoo.ru/521d1431

[Tpaktuyeckas padora Ne 4. Pemenue
HKCTIEPUMEHTANIBHBIX 337134 [0 TeMe

bubnunorexa LIOK

94
"A3zoTcoaepKaliue OpraHn4ecKue https://m.edsoo.ru/8e3c02d1
coenuHeHus".
[TpakTuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME Bu6mumoteka [JOK
95 "
Pacno3naBanue opraHuuecKux https://m.edsoo.ru/bde3fdf6
coeTuHeHun".
KonTponbhas padota no teme
96 "A30TCcoeprKaIre OpraHnaecKre bubmorexa LIOK
P " P https://m.edsoo.ru/ce561bc7
COeIUHEHUS "
OcHOBHbIE IOHATUS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COSMHEHUN U bubnnorexa [JOK
METO/BI UX CUHTE3a —II0JIUMEPU3ALIHS https://m.edsoo.ru/7aa63ebd
Y TIOJIMKOH/ICHCALIUS.
08 [Inactmaccel. YTunuzanus u bubnuoreka [{OK
nepepadoTKa MIaCTHKA. https://m.edsoo.ru/82242e0f
99 DnacToMepbl: HaTypaJbHbBIN bubmuoreka [JOK
CUHTETUYECKUE KayuyKu. Pe3una. https://m.eds00.ru/246103ec
Boisiokna: HatypanbHbIE,
100 HCKYCCTBEHHBIC, CHHTCTUICCKUE brbmmorexa LIOK
Y ’ ) https://m.eds00.ru/5963a601
[TonuMepsl cienManbHOTO Ha3HAUEHUS.
ITpakTuyeckas pabora Ne 6. Pemenue
101 AKCIICPUMEHTAIIbHBIX 33724 110 TEME bubnunorexa LIOK

"Pacno3HaBanue miacTMacc u
BOJIOKOH".

https://m.edsoo.ru/3aebd77a



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
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O0001IeHYE ¥ CUCTEMATU3 AU

bubnunorexa LIOK

102 usydenioro Matepuana no rewe 1 https://m.edso0.ru/6a22ble8
BBICOKOMOHCKYHﬂpHBIe COCOAUHCHUA .
OBIIEE KOJMYECTBO YACOB I10 107

[TPOTPAMME



https://m.edsoo.ru/6a22b1e8

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH https://myschool.edu.ru/

1 1 0 0
35eMeHT. M30TomnsI. POII

5 CrpoeHue 3JIeKTPOHHBIX 000JI0UYEK aTOMOB, 1 0 0 bu6mmoteka [JOK
KBAHTOBBIC YHCJIA. https://m.edsoo.ru/b4d9fffa

3 Knaccudukanms XuMHU9ecKuX JIeMEHTOB (S-, 1 0 0 bubnuoreka [IOK
p-, d-, f-amemenTsI). https://m.edsoo.ru/61294af9
Pacnipenenenue 35eKTpOHOB IO ATOMHBIM bubnnorexa [JOK

4 1 0 0
opOHUTaTISM. https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOHPUTYpAIIUU aTOMOB

5 BJICMFe[IIjI)TOB B OCHO];iI)-IOIV}I’Iz/I BO30YXAEHHOM 1 0 0 bubmorexa LOK

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

6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 0 0 bubnnorexa [JOK
DNeKTPOOTPUIIATETEHOCTb. https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas
cucTeMa XMMU4Yeckux anemeHToB /1. U. bubmuoreka [{OK

7 . y 1 0 0
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEM https://m.eds00.ru/16957c01
CTPOEHHUS aTOMOB.
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB

8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMU 1 0 0 bubnmnorexa [JOK

IIPOCTBIX M CJIOKHBIX BELIECTB 10 IPYIIIAM U
Hepuoiam.

https://m.edso0.ru/f8468927



https://myschool.edu.ru/
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

Cucremarusanys 1 00001IEHUE 3HAHUMT 10

bubnunorexa LIOK

9
TEMeE. https://m.edsoo.ru/8fad2942
Bunnl xumnudeckou cBsi3u. MexaHu3MEI
00pa30BaHMs KOBAJICHTHOU CBSI3H. bubnmnoreka HOK

10
Bonopoanas cBsi3b. MexMONIEKyIsIpHbIE https://m.edsoo.ru/5a8072af
B3aUMO/ICVCTBUSL.

BaneHTHOCTP U BaJIeHTHBIE BOZMOKHOCTH
11 aToMOoB. CBSI3b JIEKTPOHHOM C TYpBbI bubmmorexa [JOK
' P TPYXTYP https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX T€OMETPUUYECKHM CTPOECHUEM.

12 [IpencraBieHust 0 KOMIUIEKCHBIX Bbu6moreka [JOK
COEIMHEHMSIX: COCTAB U HOMEHKJIATypa. https://m.edsoo.ru/8c66b12a
BemectBa MoneKyIsspHOTO U

13 HEMOJIEKYJISIPHOTO CTPOCHHUS. THUIIbI Bbu6mmoteka [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIIECTB.

14 [IonsiTHE O TUCTIEPCHBIX CHCTEMAX. bubmmoreka HOK
[IpencraBnenue o0 KOJUIOUIHBIX pacTBOPAx. https://m.edsoo.ru/da2c70e4
WctruHHBIE pacTBOPHI: HACBIILIEHHBIE

15 HEHACBIIIEHHBIE, PACTBOPUMOCTh brbmmorexa [JOK

1 > P P : https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst.

16 CriocoOsI BeIpaKEHUS! KOHIICHTPAIIUU bubmuoreka [IOK
pacTBOpOB. https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ ncnosib30BaHUEM MOHITHN

17 "MaccoBas J0Jd PacTBOPEHHOIO BemecTna" bubmmorexa TIOK
| P P . ’ https://m.edsoo.ru/785e0ab4

MOJISIpHAs] KOHIEHTparus'".
18 Krnaccudukanus u HoMeHKIaTypa bubnuoreka [IOK

HCOPTraHNYCCKUX BEIICCTB.

https://m.edsoo.ru/bf9e108d



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d

Cucremarusanys 1 00001IEHUE 3HAHUMT 10

bubnunorexa LIOK

19
TEMeE. https://m.edsoo.ru/8d2c6a3a
KonrponsHas padora o temam "Crpoenue
aroma. [leproauueckuii 3aK0H U
bubnunoreka LIOK
20 [Teproandeckasi cucTeMa XUMUYECKUX
.o https://m.edso00.ru/70a60aa4
anemenToB /. 1. Menneneesa", "Crpoenune
BemecTBa. MHOrooOpasue BemniecTs".
Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
21 3aK0H COXpaHEHNS MACChI BEIIECTB, 3aKOH buGnuorexa [IOK
P ’ https://m.eds00.ru/6335cdd2
COXPAHEHHUS U IPEBPAIIECHUS SHEPTUU NTPU
XUMHUYECKHUX PEaKIIHSIX.
29 TernoBbie 3PPEKTH XUMUYECKAX PEAKIIHIA. bubnuoreka [IOK
TepMoxuMHUyecKkre ypaBHEHHS. https://m.edsoo.ru/d1db86da
93 Boeruucnenus no ypaBHEHUSIM XUMHUYECKUX bubmuoteka [IOK
peakuil ¥ TePMOXUMHUYECKUM YPABHEHUSM. https://m.eds00.ru/87b13954
CKOpOCTh XMMHUYECKON peakiinu, eé
P peaidt https://myschool.edu.ru/
24 3aBHCHMOCTH OT Pa3JIUYHBIX (PAKTOPOB. POII
Karanus u xatanuzaropsl.
https://myschool.edu.ru/
25 ['oMoreHHbIe U reTeporeHHbIE PEAKIIUH.
POLI
[IpakTnueckas padbora Ne 1 o reme "Bnusiue
26 a3JMYHBIX (DAaKTOPOB HA CKOPOCTh Bubmmorexa [IOK
P . P " P https://m.edsoo.ru/1facaldl
XUMHYECKON peakuuu'.
97 O6patumbie 1 HEOOPATUMBIE PEAKITUH. bubnmoreka [JOK

XHUMHUYECKOE paBHOBECHE.

https://m.eds00.ru/30952f9b



https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://myschool.edu.ru/
https://myschool.edu.ru/
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b

[TpakTruyeckas padora Ne 2 o teme "BnusHue

28 A3JIMYHBIX ()AKTOPOB HA TOJIOKCHUE bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
XUMHUYECKOTO paBHOBECHS".

DnexTponuTryecKkas auccoruanus. CUibHbIE
29 " CJIa6II))I€ aMeKTposuThl. CTETeHb bubmmorexa [JOK
P ' https://m.eds00.ru/5f766bdf
JUCCOITAITUH.
HNonnoe npoussenenune Boabl. Cpeaa BOJHBIX

30 acTBO OBp Bo oﬂo HBII IIIIOKa?;:TjJH) ( );{) bubmmorexa [JOK
P POB. BOROPOA P https://m.eds00.ru/3966ca89
pacTBopa.

31 I'maponus coneid. Peaknuu, nporekaroniye B bubmmoreka [JOK
pacTBOpax 3JAEKTPOJUTOB. https://m.edsoo.ru/09d5adbd
[IpakTuueckas padbora Ne 3 o Teme

32 "XHUMHYECKHE PEAKIIUU B PaCTBOPAxX bubmmorexa [JOK

f) B P P https://m.edso0.ru/2e3daeb0
AJIEKTPOJIUTORB".

33 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIE PEAKIINH. bubnnorexa [JOK
Baxueriime OKUCIUTENN U BOCCTAHOBUTEIIH. https://m.eds00.ru/56226060

34 MeTo/ 37IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnuoreka [{OK
Oananca. https://m.edso0.ru/fb691387

35 DNEKTPOIN3 PACTBOPOB U PACIIIIABOB BEILIECTB brbmmorexa [TOK

P P P P B ' https://m.edso0.ru/93fb97d2

36 Pemenue 3aga4 pa3aMyHbBIX TUIIOB bubmorexa HOK

&P ' https://m.eds00.ru/5a859d16
37 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmorexa HOK
A&P ’ https://m.edsoo.ru/5afa265d

38 Cucremaru3anus 1 0000IIICHUE 3HAHUM 110 bubmuoreka [{OK
Teme "XUMHUYECKHE peaKkuu'. https://m.edso00.ru/c161eb85

39 KonrtponbHas pabora o Teme "Xumuueckue bubmuoreka [JOK

peakuun".

https://m.edsoo.ru/a8a0a930



https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
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https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930

[Tonoxenne Hemerasuios B [lepuoauyeckon
CHCTEME XMMHUYECKHUX dnemMeHToB /. 1.

bubnunoreka LIOK

40
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. PU3NYECKHE CBONMCTBA HEMETAJIIIOB.
41 Annotponusi HeMETauIoB (Ha IpUMeEpe bubmmoreka [JOK
KHCIIOpoJ1a, cephl, (hocdopa u yriiepoaa). https://m.edsoo.ru/ef92c91c
42 Bonopon: nonydenue, pusznueckue u https://myschool.edu.ru/
XMMHYECKHUE CBOMCTBA. ['Mapuibl. POIII
["aytoreHsl: HaX0XKICHUE B MPUPOJIE, CITOCOOBI
43 nmoTydeHus1, GU3NICCKUE U XUMUICCKHE bubmorexa HOK
Y’* ’ https://m.edso0.ru/4e223795
CBONCTBA.
lManorenoBonopoasl. Baxxnenmue
44 KHCJIOPOJICOACPIKAIINE COCTUHCHHUS bubmorexa HOK
p p https://m.edso0.ru/6b3255e6
TaJIOTCHOB.
JlaBopaTopHbie U TPOMBITIUIEHHBIE CITOCOOBI
45 roaydeHus ranoreHoB. [I[pumeHnenne bubmorexa [JOK
i P . https://m.edsoo.ru/6971aca4
raJIOTCHOB M MX COCIMHCHHUIA.
[IpakTuueckas paborta Ne 4. Pemenue
46 AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME bubmorexa HOK
" P " A https://m.edso0.ru/8b26fecd
I'amorensr".
Kucnopon: naboparopHslie ¥ MPOMBIIIITICHHbIE
47 CHocoObI MOMy4YeHUs, PU3NIECKUE U bubnmoreka [JOK
xumuueckue cpoiicrBa. O30H. [Ipumenenne https://m.edsoo.ru/c8abc36a
KHCJIOPOJIa U 030HA.
bubnunorexa LIOK
48 OKCHUIBI M IEPOKCHU/IBI.
g p A https://m.edsoo.ru/5¢8816a0
bubnunorexa LIOK
49 Pemenwie 3a1a4 pa3TuIHBIX THIIOB.

https://m.edsoo.ru/2b6d8b4b



https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
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Cepa: HaX0XJCHUE B IPUPOJIE, CIIOCOOBI

50 MoTy4deHus1, GU3NICCKUE U XUMUICCKHE bubmmorexa [JOK
Elq ’ https://m.edsoo.ru/46afael6
CBOICTBA.
bubnunorexa LIOK

51 C .

CPOBOLOPOL, CYIbPHIL https://m.eds00.ru/7c875999
Kucnoponcoaepxkaiiue coelMHEHUS CEPHI. bubmmoreka [JOK

52 . .

Oco0eHHOCTH CBOMCTB CEPHON KHCIOTHI. https://m.edsoo.ru/8cfa2548
IT 6ota Ne 5. P
paieTiHpcie pabota 22 CLICHHE https://myschool.edu.ru/
53 AKCIIEPUMEHTANIbHBIX 3a7a4 110 Teme "Cepa u POIII
e€ coenuHeHus".
A3OT: HaXOXJIeHUE B MPUPOJIE, CIIOCOOBI
54 moTydeHus1, GU3NIECKHUE U XUMUICCKHE bubmorexa HOK
Y’* ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMUAK, HUTPHU/IBL.
Kucnopoaconepxaiiye coefuHEHHS a30Ta. bubnunoreka LIOK

55 N .

Oco6eHHOCTH CBOMCTB a30THOM KUCIIOTHI. https://m.edsoo.ru/e2965afe

56 [IpumeHneHue a30Ta U €ro COeIMHEHUM. bubmuoteka [IOK
A3OTHBIE yI0OpEHHS. https://m.eds00.ru/129f5059
dochop: HaxOKICHHUE B IPUPOJIE, CIIOCOOBI

dop 8 PHPOA bubnuoreka [{OK
57 NOJTy4eHUsl, PU3NIECKUE U XUMUUYECKHE
N https://m.edsoo.ru/9a6b43ec
coiicTBa. Pochuel u pochuH.

58 Oxcunsl hocdopa, pochopconepxarne bubnmoreka [JOK
Kuca0Thl. Conut pochOpHOI KUCTOTHI. https://m.edsoo.ru/c7a2d429
[Ipumenenne pocdopa u ero coenMHEHUIA. https://myschool.edu.ru/

59
®docdopHbie ynoOpeHus. PO
ITpakTuyeckas pabora Ne 6. Perenue

N bubnunoreka LIOK

60 IKCIIEPUMEHTAILHBIX 33124 10 TeMe "A30T U

dhocdop u ux coenuHeHus "

https://m.edsoo0.ru/8175ac3f
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Yraepoa: HaXOXKJIEHHUE B IPUPOJIE,

61 AJUTOTPOITHBIE MOTU(PUKALINH; PUHIESCKUE 1 bubmmorexa [JOK
P f[ T https://m.edso0.ru/1eb19f9e
XUMHYECKHE CBOMCTBA, TPUMCHECHHE.
62 Oxcun yriepoaa(ll), okcua yriepona(1V), bubnmnoreka HOK
YroJIbHasi KUCJIOTa U €€ COJIH. https://m.edsoo.ru/dba58adf
63 Pemenwue 3a1a4 pa3nuIHbIX TUIIOB bubmorexa LOK
A&P ' https://m.eds00.ru/6029b609
KpeMmuuii: HaxoJIeHUE B PUPOJIE, CIIOCOOBI
64 H(I))JI eHUs (1)1/131/1?1ec1<ne u znfmltlleCKHe bubmmorexa LIOK
Elq ’ https://m.edso00.ru/143558ab
CBOWCTBA.
65 Oxcun kpemuusi(1V), kpeMHueBast KUCIOTA, bubnnoreka [JOK
CUJIMKATBI. https://m.edsoo.ru/3170e7bl
. bubnunoreka LIOK
[IpMeHEeHHE KPEMHUS U €r0 COeIMHEHUH.
66 C https://m.edsoo.ru/393cdac0
TEHIIO, €TO TOJYHCHHE, BIIBL CTCIIA. https://m.edsoo.ru/5823cefb
67 p https://myschool.edu.ru/
SIICHUE 33]1a9 PA3IMYHBIX THIIOB. POIII
68 Cucremaru3zanus u 0000IIeHUE 3HAHUM 110 bubmuoreka [IOK
teme "Hemerasmibr". https://m.edsoo.ru/6e864db5
bubnmorexa LIOK
69 K 0 "H ",
OHTpOJIbHAs paboTta mo TeMe "Hemeramibt https://m.edsoo.ru/d0A84CT6
70 AHanus pe3ynbTaToB KOHTPOJIbHOMN paboThI, bubnuoreka [IOK
KOPPEKIIHSI OITHOOK. https://m.edsoo.ru/2b7e9510
[Tonoxenue meraiuios B Ilepuoanyeckoii
71 CHUCTEME XMMUYECKHUX DJIEMEHTOB. bubmuoreka [{OK

Oco0OeHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB.

https://m.edso0.ru/9839c16¢
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7 OO6mue ¢puznyecKue CBOMCTBa METAIIIOB. bubmmoreka [JOK
[IpuMeHeHne MeTaIoB B OBITY M TEXHHUKE. https://m.edsoo.ru/51dac9d3
73 CmuiaBsl MeTamioB. Koppo3ust meTaios. bubmmorexa [JOK
https://m.edsoo.ru/42b872e3
74 Pemenue 3amay pa3iMmvaHBIX THIIOB. bubmmorexa [JOK
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUUECKUN Psiji HAPSHKEHUI
75 MeTayuioB. OOIIHe CrIocOOBI TOTyUSHUS bubmorexa OK
https://m.edsoo.ru/94eb377a
METaJIJIOB.
OOm1ast xapakTepucTiKa MeTaiioB |A-rpymrbl
[leproanueckoit CUCTEMbI XUMHUYECKUX
76 snemeHTOB. Hatpuii u kanuii: nmoiay4yeHue, bubmmoreka [JOK
(bU3MYECKre U XMMUYCCKHUE CBOMCTBA, https://m.edsoo.ru/e12c26b3
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COCIMHEHUM.
O6mas xapakrepuctruka metayios [A-
rpynisl [leppoauyeckoit cuctemsl
77 XUMHYECKUX IJIEMEHTOB. Maruui u KaJbLUid: bubmuoreka [IOK
nojry4eHue, pU3nuecKkue U XMMU4YecKHue https://m.eds00.ru/7c3e49c0
CBOMCTBA, IPUMEHEHNE NIPOCTBIX BEILECTB U
UX COCIUHEHM.
78 XKeéctkocTh BOABI M CIIOCOOBI €€ YCTpaHEHHUS. Bubmmorexa [IOK
https://m.edsoo.ru/c74bfae9
79 ANIOMUHMI: TIOTy4eHue, pusnyeckue u bu6muoreka [JOK
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE. https://m.edsoo.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHA M THIPOKCHIA
80 QTIOMUHUS, THIPOKCOKOMIUIEKCHI aTFOMUHHS, bubmorexa [IOK

UX IPUMEHEHUE.

https://m.edsoo.ru/5d12d318
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81 Pemenue 3amayu pa3iMmvaHBIX THIIOB.
Ja4 p POII
[IpakTrueckas padota Ne 7. Permenue
82 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bubmmorexa [JOK
ORETIED . https://m.eds00.ru/27adaf43
Mertasuipl TJIaBHBIX TTOATPYIIT".
OO01mmas xapakTeprcTUKa METaNIOB TTOOOYHBIX
83 noarpymn (b- ) Ilepuoanueckoi buGnuorexa [JOK
by Pyt P https://m.eds00.ru/610d7431
CUCTEMbI XUMHYECKHUX JIEMEHTOB.
84 dusnuecKkre 1 XMMUYECKHE CBOMCTBA XpoMa U bubnnorexa [JOK
€ro COeIMHEHUH, UX IPUMEHEHUE. https://m.edsoo.ru/9911bef3
Baxneiimme coefMHEHUST MapTaHIia.
85 [TepmaHTaHaT Kajaus, €ro OKUCIUTEIbHBIC bubmorexa HOK
pv ’ https://m.eds00.ru/039d69c8
CBOWCTBA.
dusnyeckue 1 XUMHUECKHE CBOMCTBA JKelle3a
86 u ero coenuHeHuu. [lomydeHne u mpuMeHeHHne bubmorexa LOK
' i P https://m.edso0.ru/1b7f8741
CIUTABOB jKeJie3a.
87 dusnveckue U XUMHUYECKUE CBOMCTBA MEJIU U bubmmoteka IIOK
€€ COeIMHEHM, UX PUMEHEHHE. https://m.edsoo.ru/2bc0f954
dusnyecknue 1 XUMHYECKUE CBOMCTBA IUHKA H
88 €ro COeqMHEHUN, UX IIPUMEHEHHE bubnmorexa [JOK
’ p ' https://m.edsoo.ru/b1f2beal
' IpOKCOKOMITIICKCHI ITUHKA.
ITpakTuyeckas pabora Ne 8. Pemenue
bubnunorexa LIOK
89 9KCIIEPUMEHTANBHBIX 33724 110 TeMe
" " https://m.edsoo.ru/a6e352ea
Mertainbl TOOOYHBIX TOATPYHH".
90 Pemenue 3amay pa3sInyHBIX THIIOB bubnuorexa [JOK
P ' https://m.eds00.ru/a8b83d83
o1 O06o0011eHne U cucTeMaTU3alus U3Y4eHHOTO bubmuorexa [IOK

MaTepuaia 1o reme "Merambl'.

https://m.edsoo.ru/e91fe975
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bubnunorexa LIOK

92 KontponbHas padota o Teme "Metaisr". 1 https://m.edsoo.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThI, bubmmoreka [JOK
93 1
KOPPEKIIHSI ONTHOOK. https://m.edso0.ru/9ebff2fd
Ponb XxumMun B obecrieueHIH yCTOWYHUBOTO
94 a3BHUTHUA 4YelioBeuecTBa. [[oHATHE O HAYYHBIX 1 bubmmorexa [JOK
P ‘ 7 https://m.eds00.ru/080fe10
METO/aX UCCIEAOBAHUS BEUIECTB.
HayuHble npUHIUIIBI OpraHU3aIiH
95 xm\};qecxofo nuomBopcma 1'[H OMBIIICHHBIC 1 bubmmorexa [JOK
p A _ p https://m.edsoo.ru/2e45a44f
CHIOCOOBI TIOTYYCHHS BAXKHEUIITNX BEIICCTB.
96 XHUMHUYECKOE 3arpsi3HEHUE OKpYkKarolen 1 bubnnoreka [JOK
Cpebl U €ro MOCIEACTBUS. https://m.edsoo.ru/9f11bf51
97 XuMus U 3710pOBbe yesoBeKka. JIekapcTBEHHbIE 1 bu6mmoteka [JOK
CpeACTBa. https://m.edsoo.ru/a6552721
08 Xumusg . Poab xumun B o0ecrieueHnu 1 bu6nmorexa LIOK
MUIIEBON O€30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napromepHbie CpeicTBa. 1 bubmmnoreka HOK
beiToBas xumus. https://m.edsoo.ru/da42d5a9
X¥MHS B CTpOUTENBCTBE. BaskHenmue
100 CTPOUTETBHBIE U KOHCTPYKIIMOHHBIE 1 brbmmorexa [TOK
P 12468 https://m.eds00.ru/61e69003
MaTepuabl.
101 XUMHS B CEIBCKOM X03siiicTBe. OpraHnyeckue 1 bubnmnorexa [JOK
Y MUHEpaJIbHbIE y100peHUS. https://m.edsoo.ru/fd39587d
102 Cucremaru3anus 1 0000IICHUE 3HAHUM 110 1 bubmuoreka [{OK
TEMeE. https://m.edso0.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; yrinyonennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u np.; nox penakmueit Jlyanna B.B. O6mecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpoceemenue»

» Xumusi; yriayonaenHoe ooyuenue, 11 kmacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; moa penakuueit Jlynuna B.B. ObmecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTenbeTBO
«IIpocsemienue»

O.C.I'abpuensn. Xumus. 10 kinacc.: yueonuk/O.C. I'abpuensu. - M.: Jlpoda,
2020-223.
O.C.TI'abpuensa. Xumus. 11 kinace.: yueonuk/O.C. 'abpuensu. - M.: Ipoda,

2020-223.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Epémun B.B. Xumus. Yrinyonennsiii ypoBensb. 11 kinacec. Metonuueckoe

rmocooue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/
POIII
bubmmoreka IIOK
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