MHUHHUCTEPCTBO NPOCBEIEHUA POCCUHCKOW ®EJEPAIIIN

JenaprameHT 00pa3oBaHus M HAyKH TIOMEHCKON 00JIacTH
JlenaprameHT 110 00pa3oBaHui0 AaMuUHUCTpanuu roposa Tobonbcka

MyHHUIUTTATIBHOE ABTOHOMHOE 00111€00pa30BaTe/IbHOE YUPEKICHHE
«Cpennsist obmeoopazoBarenbHas mkoaa Nol 8y

Paccmorpeno CoraacoBano YTBep:KIeHo
Ha 3acenanuu [IIMO yuureneit 3amectutenb nupekropa no YBP  mpukazom MAOY COIII Nel8
MaTEMaTHYECKOTO U €CTeCTBEHHO- /,fv' ot 30.08.2024 Ne88-O

+#— TlaBnoa C.H.

Hay4YHOI'O IIHUKJIa
Iporokon Nel ot 28.08.2024 r. «30» asrycra 2024 ¢

PABOYASA ITPOI'PAMMA

ydueOHOro npeamera (Kypcea)
«XHUMUSL. YrinyOneHHbIH ypOBEHBY

s 10 — 11-x xmaccoB cpeaHero oomero oopazoBaHus
Ha 2024-2025 y4eOHbIi TO1

Cocrasutens: Uramesa E.H., yuntens xumun

Tob6omnsck, 2024 1.



MHNOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma 1o XMMUU Ha YPOBHE CPEIHET0 0OIIEero oOpa3oBaHus pa3paboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Deneparumny, TpeOOBaHUH K pe3ylibTaTaM OCBOCHUS (eliepaibHOil 00pa30BaTeIbHON MPOTPAMMBI
cpennero  obmiero  oOpazoBaHus(POIl  COO), mnpencraBieHHbIX B DenepalbHOM
rocymapcTBeHHOM oOpa3oBatenbHOM crangapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
yuebHoro mpeamera «XuMHsS» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
peaM3yIONIMX OCHOBHBIE 00pa30BaTEeIbHBIC MPOTPAMMbI, © OCHOBHBIX MOJIOKeHUH «CTpaTerun
pasBuTHusl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roga» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpOBHE YIUIyONEHHOTO H3YYEHHsI 3aHMMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOTro o0Opa3oBanus yvamuxcsa 10-11 xmaccoB. Usydyenwme mnpenmera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, MNPOGUIBLHOIO OO0Yy4YeHHs, MpPU3BaHO
obecrieunTh 00IIC00Pa30BATEIBHYI0O U OOIICKYIBTYPHYIO TOJITOTOBKY BBITYCKHUKOB IIKOJBI,
HEOOXOUMYIO TSI aJJanTalllK UX K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HH B COLIMYME, a TAaKkKe
JUISL TIPOJIOJKEHUSI O0ydeHUsl B OpraHu3alusax MpodeccunoHalbHOTO 00pa30BaHUs, B KOTOPBIX
XUMHUS SBISIETCS OJHON M3 IPUOPUTETHBIX AUCHUTUIHH.

B mnporpamme mno xuMuM Ha3zHayeHUE NpeaAMeTa «XHUMHs» TMOIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBMU C OCHOBomnojararomumu mnonoxeHusimu PrOC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPeOOBAaHUMN K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAECTETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
MpOrpamMMoi Mo XUMUU (QYHKIIHH:

. nH(}OPMaIIMOHHO-METOIMUECKasl, peaan3alus KOTOpoi o0ecrieunBaeT MoTydeHHe
MIPEACTABJICHUS O TENSAX, COACpPXKAHUHU, OOIIeH CTpaTeruu OOydeHMs, BOCIIUTAHUS U PA3BUTHS
00yJaromuxcs CpeCTBAMHU MPEeIMETa, H3y4aeMOro B paMKax KOHKPETHOTO MPOQUIIS;

. OpraHM3alMOHHO-TUIAHUPYIOIasi, KOTopas IpeayCMaTpUBAaeT  OIpe/eeHHeE:
NPUHIIMIIOB CTPYKTYPUPOBAHMUSI M TIOCIEIOBATENILHOCTH HM3y4eHHUs y4yeOHOro Marepuana,
KOJMYECTBEHHBIX W KAYeCTBEHHBIX €r0 XapaKTepUCTUK; TMOJIXO0I0B K (HOPMUPOBAHUIO
COJIepKaTEIbHONW OCHOBBI KOHTPOJISI U OLIEHKH 00Pa30BaTEIbHBIX JTOCTIKEHUN 00yJaronuxcs B
paMKax UTOTOBOM aTTecTaliu B opMe eUHOTO TOCYTapCTBEHHOTO SK3aMEHa 110 XUMHUH.

[IporpamMma asist yrioyOiI€HHOTO U3YUEHUS XUMUHU:

. YCTaHABJIMBAaE€T WHBAPHUAHTHOE IIPEJIMETHOE COJep’KaHue, o0sA3aTeabHOE JUIs
M3Y4YeHHS B paMKaxXx OTACNbHBIX mpoduiel, MNpeaycMaTpuBaeT paclpeaencHue u
CTPYKTYPUPOBAHHUE €T0 IO KJIaccaMm, OCHOBHBIM COJIepKaTeIbHBIM JTUHUSAM/pa3iesiaM Kypca,;

. naéT TpPUMEpPHOE pachpeselieHne y4eOHOTO BpPEMEHH, PEeKOMEHAYEMOTO [T
W3Yy4YEHUS OT/ACIbHBIX TEM;

. npeiaraeT MpUMEPHYIO MOCIEA0BATEIHbHOCTh U3YYeHHsI yUeOHOrO MarepHuala ¢
Y4€TOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBSI3CH;

. JA€T METOAMYECKYI0 HHTEpIpETAaIUIo LIeJied M 3a7ad M3y4YeHUs] IpeaMeTa Ha
yriayOn€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CPETHET0o OOIIEero
o0pa3oBaHUs, COJEPKATEIbHON XapaKTePUCTHKU IUTAHUPYEMBIX pE3yJIbTaTOB OCBOCHUS
OCHOBHOM 00pa3zoBaTeNbHOW MPOrpaMMbl cpeaHero oOmero oOpa3oBaHus (JTMYHOCTHBIX,
METamnpeIMETHBIX, TPEIMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHBIX
JIEHCTBHUI 00Yy4aIomIerocsi Mo OCBOCHUIO COACPIKaHUS MPEMETa.

[lo BcemM Ha3BaHHBIM TMO3UIMSAM B MporpaMMe IO XHUMHH MpeaycCMOTpeHa
MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha YpPOBHE OCHOBHOTO 00IIero ooOpa3oBaHuUs. 3a
mpenenaMu  yCTAaHOBJICHHOM TMPOrpaMMON 1O XUMHHM  00s3aTenbHOW  (MHBapUaHTHOMW)
COCTaBJISIIOLIEH conepikaHus y4eOHOTo mpeaMeTra « XUMUs» 0CTaéTcsi BO3MOXKHOCTh BBIOOpA €ro
BAPUATUBHOW COCTAaBIIAIONICH, KOTOpast JOKHA ONPEIEATHCA B COOTBETCTBUM C HAIIPaBJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.



B coorBerctBuM ¢ KoHuentyaabHbiMH mosiokeHuAMH PI'OC COO o HazHaueHUU
peaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cuctemMe AuddepeHInpoOBaHHOTO 00yUYeHUs Ha
YPOBHE cpe/iHero o01iero o0pa3oBaHus XUMUS Ha YPOBHE YIITyOJIEHHOTO U3YUEHUs HAPaBJICH Ha
pean3alnio MPEEeMCTBEHHOCTH C MOCJIEAYIOIIUM ATAlOM HOJy4EHUs] XUMUYECKOTo 00pa3oBaHus
B paMKaxX M3y4Y€HUs CIELMAIBHBIX €CTECTBEHHO-HAYYHbIX U XUMUYECKUX JAUCLHUILIMH B By3axX U
OpraHu3aIusaX cperHero npoheccuoHaabHOro 00pazoBanus. B 3Tol cBsi3U M3ydeHUe mpeaMeTa
«XUMUSL» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U YriIyOJeHHEe TEOPEeTHUECKON U
MPAKTUYECKON MOATOTOBKH OOYYaIOUIUXCs, BHIOPABIINX ONPEeEHHBIN Npoduib o0yyeHus, B
TOM 4YHCI€ C TEPCIEeKTUBON TOCIEAYIOMIEro IMOJNyYeHHsI XUMHUYECKOro oO0pa3oBaHUs B
opraHuzanusax npodeccuoHanbHOro oopasoBanus. Hapsay ¢ atum, B cBete TpedoBanuit ®I'OC
COO k mIaHupyeMBIM pe3ylbTaTaM OCBOCHUS (enepalbHON 00pa30BaTENbHOM MPOTPAMMBI
cpenHero ooOmero oOpa3oBaHUS H3ydeHHE MpeaMera «XHUMHS» OPUEHTUPOBAHO TakXKe Ha
pelieHue 3a1a4 BOCIUTAHHS M COIUAIEHOTO Pa3BUTHS 00yJaromuxcs, Ha (GOpMUPOBAHHE Y HUX
OOLIEMHTEIUIEKTYAIbHBIX YMEHUI, YMEHUI paloHaIU3aliui yueOHOro Tpyda U 000OMEHHBIX
CIOCO0O0B JEATENBHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocTaBngOmUMU MpeaMeTa «XUMHUsS» Ha YPOBHE YIUIyONEHHOTO W3YYEHUS SIBISIOTCS
yrayonéuubie Kypcesl — «Opranuueckas xumus» u «OOmas u HeopraHuyeckas xumusi». [Ipu
OTIpeIeIieHUU TOJIX0J0B K OTOOPY M CTPYKTYPHOW OpraHHM3allMi COACpPX aHHUS 3TUX KYpCOB B
IporpaMMme Mo XMMHUHU 3a OCHOBY NpuHATH nonoxeruss ®I'OC COO o paznuuusx 6a30BOro u
yrayOiIE€HHOTO YPOBHEH U3yUYEHHUS MPEAMETA.

OcHoBy cojaepkanusi KypcoB «Opranmdeckass xumus» u «OOmas u HeopraHudeckas
XUMUS» COCTABIIET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4Y€HUs IpeAMeTa. DTa CHCTeMa 3HAaHUUM IOJIydaeT OMNpEesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
(dakTomoruueckoro Marepuaia. Tak, Ha yriyOJ€HHOM ypOBHE M3y4YeHHUs IMpeaMeTa odecredeHa
BO3MOXKHOCTh 3HAUUTEIBHOIO YBEIMUYEHHs 00bEMa 3HAaHMH O XMMHUYECKHX DJEMEHTax U
CBOMCTBaX UX COEIMHEHUN HAa OCHOBE pACIIMPEHUsS U YIriyOJeHUs MPEeACTaBIECHUN O CTPOSHUU
BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX NPOTEKaHMs PEaKIUil, pacCMaTpUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETUKU U TEPMOJIMHAMUKHU. V3yueHne nepruoguueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XMMHUYECKasl CBsI3b OOBSACHSETCS C
TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUH pu e€ 00pa30BaHUM U pa3pyLIEHUH, a TAKXKe C TOUKU
3peHusi MEXaHU3MOB €€ 0Opa3zoBaHusl. 3yueHne TUIIOB peakluid TOMOIHsIeTCs (OPMUPOBAHUEM
IpeICTaBICHUN 00 ANEKTPOXMMUYECKHX IPOLEccax U DJIEKTPOJIU3€ paciylaBOB U PacTBOPOB
BellecTB. B Kypce OpraHuyeckoil XMMHMU TPU PACCMOTPEHUH PEAKIUOHHOM CIOCOOHOCTH
COEIMHEHUH yzemnsercs ocoboe BHUMAaHUE BOIPOcaM 00 3JEKTPOHHBIX 3(PPeKTax, 0 B3aMMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHi.

Ocoboe 3HaueHHe UMEET TO, YTO Ha COJEpPKAHUE KYPCOB XMMHHU YIIIyOJIEHHOTO YPOBHS
W3Yy4YEeHUS JIJIs1 KIIACCOB OMpeeéHHOro mpod s (TJIaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 00I1Iel cucTeMe MpeIMETHBIX 3HAHUH) OKa3bIBAIOT BIUSHUE CMEKHBIE TPEMETHI.
Taxk, HanpuMep, B coJlep:KaHUU TpeaMeTa Il KIIacCOB XUMUKO-(U3UUECKOro Npoduiist 60Jb1Ioe
3HayeHue OynyT HMMETh 3JeMEHThl ydeOHoro marepuana mo obmeil xumuu. Ilpu usydenun
npeaMeTa B JaHHOM ciiydae akIeHT OyJeT cieflaH Ha OOIIHOCTh METO/I0B MO3HAHUS, OOIIHOCTh
3aKOHOB U TEOPHUIl B XUMHUH U B (PU3HKE: aTOMHO-MOJIEKYJIsIpHas TeopHsl (MOJIEKYIIsIpHAsi TEOPHS B
¢u3nKe), 3aKOHBI COXPAHEHMs] MacChl W SHEPruu, 3aKOHbl TEPMOJAMHAMUKH, 3JIEKTPOJIM3a,
IIPEJICTABICHNS O CTPOCHUHU BEUIECTB U JPYTOE.

B 10 xe Bpems B copepKaHUH MPeAMETa AJIs KJIIACCOB XUMHUKO-OMOJIOTMYECKOT0 NpOoduIs
OobIIN yeabHBIN Bec OyJeT UMEeTh OpraHuyueckas XuMus. B 3Tom ciydae mpenocTaBisieTcs
BO3MOXKHOCThH 1J1s 0oJiee 00CTOSITENbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluy KJIEeTKU KaK
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEpPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JMMHJbI, OEJIKU, YIJIeBOJAbI, HYKJIEUHOBbIE KHCIOTHI U apyrue. [Ipu stom



3HaHMSI O COCTaBE M CBOMCTBAX IIPEICTAaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILLECTB
CIIy’KaT OCHOBOH JJIsl U3Y4EHHUs CYLIHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUS], MUIIECBAPEHUS.

B mane ¢opmupoBaHHS OCHOB HAYYHOTO MHPOBO33PEHHS, OCBOCHHS OOIIEHAYYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayuYHbIX 3HAaHUM U3ydeHUe npeameTa
«XuMus» Ha YriIyOJEHHOM YpOBHE OCHOBAHO HA MEXKIIPEAMETHBIX CBS3AX C YYEOHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obnacteil «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«Matemaruka 1 uHpopMaTuKa» 1 «PycCKuil sI3bIK U JIUTEPATYypay.

[Ipu uzydenun ydyeOHOro mpenMera «XuUMHS» Ha yriIyOJIEHHOM ypOBHE TakXkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3amadeit
NEPBOCTENEHHOW 3HAYMMOCTH sBisieTcs (OpMHUpPOBaHME OCHOB HAyKHM XHMHUHU Kak oOiacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKa M OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Pelienue 3Toil 3amaun Ha yriayOIE€HHOM ypOBHE HU3y4YCHHS
peaMeTa npearnosaraeT peaau3aluio Takux Lesei, Kak:

. dbopMupoBaHHE  TPEJNCTABICHUN: O  MaTepuaJbHOM  E€IUHCTBE  MHDA,
3aKOHOMEPHOCTSIX ¥ IO3HABAEMOCTH SIBJIEHUH ITPUPO/IbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX
HayK 1 e€ BeAylleil poin B 00ECHEUYEHUU yCTOMYMBOIO PAa3BUTHUSL YEJIOBEUECTBA: B PEUICHUU
po0JIeM SKOJIOrMYECKOM, IHEPreTUYECKON U MUILEBON OE€30MaCHOCTH, B Pa3BUTHUM MEIULIMHBL,
CO3JIaHMM HOBBIX MaTEpHAaliOB, HOBBIX HCTOYHHMKOB HEPIUU, B OOECIICUECHUU PALMOHAIBHOTO
IPUPOONOIB30BAHUS, B POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYphI YeTIOBEKa, a TAKKE
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U MPUPOIHON Ccpefie;

. OCBOCHHE CHUCTEMbl 3HAHUM, JICKAIIUX B OCHOBE XMMHUYECKOW COCTaBIISIOLIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA: PYHIAMEHTANIBHBIX MOHSATUH, 3aKOHOB M TEOPUN XUMUH,
COBPEMEHHBIX IPEICTABICHUI O CTPOCHUHU BEILECTBA HA PAa3HBIX YPOBHSIX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HaIMOJIEKYJIIPHOM, O TEPMOJIUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX
NPOTEKaHNUs XUMHUYECKHX PEaKlIUi, O XMMHUYECKOM pPaBHOBECHM, PACTBOpPaX M JUCIEPCHBIX
cucreMax, 00 0OIIMX HAyYHbIX IPUHIMIIAX XUMUYECKOTO IPOU3BOJICTBA;

. ¢dbopMupoBaHHe y OOy4aroUIMXcs OCO3HAHHOTO IMOHUMAaHHs BOCTPEOOBAHHOCTU
CHUCTEMHBIX XMMMYECKHX 3HAaHMUU NIl OOBSICHEHUS KIIOUEBBIX MW M MpoOsieM COBpPEMEHHOM
XUMHUH, A7 OOBSICHEHUS U TPOTHO3UPOBAHUS SBIIEHUN, HMMEIOLUIUX €CTECTBEHHO-HAYUYHYIO
MPHUPOY; TPAMOTHOTO PEIIeHUs MPoOIIeM, CBI3aHHBIX ¢ XMMHEH, MPOTHO3UPOBAHMS, aHAIN3a U
OLICHKH C TIO3MIMH HKOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUI ObITOBOI 1M MPON3BOACTBEHHOMN
JESATEIIBHOCTH 4EJIOBEKa, CBS3aHHOM C XHWMHYECKUM IPOU3BOJCTBOM, HCIIOJIIB30BAHUEM U
nepepadoTKOM BEIIECTB;

. yrayOieHue MpefCcTaBIeHU O HAyYHBIX METO/AaX MO3HAHUS, HEOOXOIUMBIX IS
NpUOOpEeTEeHUs] YMEHUN OPUEHTHPOBATHCS B MUPE BEIIECTB U O0OBSCHEHUS! XUMUYECKUX SIBICHUH,
MMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOM EATENBHOCTH U TOBCEAHEBHOM )KU3HHU.

B mnnane peanuzanuu nepBOOYEpPEAHBIX BOCIUTATENBHBIX W pPa3BUBAIOLIMX (DyHKUIUN
IIEJIOCTHOM CHCTEMBI CpeaHEero oO0IIero oopa3oBaHUs MPH M3YYEHHUHU IpeaMmera «XUMHs» Ha
yrIyOJIEHHOM ypOBHE 0COOYIO aKTyadbHOCTh TPHOOPETAIOT TAaKKUE LIETH U 33]]a4H, KaK:

. BOCTIUTAHUE YOSXKIEHHOCTH B TO3HABAEMOCTH SIBICHHI TPUPOJIBI, YBAXKEHHUS K
IPOLIECCY TBOpPYECTBA B OOJACTH TEOPETUUECKUX W MPUKIATHBIX HCCIENOBaHUI B XMMHH,
(dbopMHpOBaHHE MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH;

. pa3BUTHE MOTHBAIMK K OOYYCHHIO M TTO3HAHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJTIO
¥ CAMOBOCIIMTaHHIO Ha OCHOBE YCBOGHUs 00IIEUeIOBEUECKUX [IEHHOCTEH;
. pa3BUTHE TI03HABATEIbHBIX HWHTEPECOB, HMHTEIUIEKTYalbHBIX W TBOPYECKUX

crocoOHOCTEl  oOydarommxcsi, (GOPMUPOBAHWE Yy HHUX CO3HATEIILHOTO OTHOIICHUS K
caM000pa30BaHMIO M HETIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIIEITHOM PO eCCHOHATBHON
n OGIL[CCTBGHHOﬁ ACATCIIBHOCTH, OTBCTCTBCHHOI'O OTHOLICHUA K CBOCMY 3I0POBBIO U
MOTPEeOHOCTH B 3I0POBOM 00pase KU3HHU;



. dbopMUpOBaHNE YMEHUN W HABBIKOB PA3yMHOT'O MPUPOJONOIH30BAHUS, PA3BUTHE
9KOJIOTUYECKON KYJIbTYphl, NPUOOpPETEHHE OIbITa OOMIECTBEHHO-TIOJIE3HONW HAKOJIOTUYECKOM
JESTEIIbHOCTH.

OO1miee YncIio 4acoB, MPEAYCMOTPEHHBIX JUIs M3YYCHUS! XMMHU Ha YTITyOJIEHHOM YPOBHE
cpenHero obmiero oopa3zoBanus, cocranisier 204 yacos: B 10 kimacce — 102 gaca (3 yaca B HeeIno),
B 11 kimacce — 102 gaca (3 vaca B Heenio).



COJAEP/KAHUE OBYYEHUA
10 KIIACC

OPTAHNYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOl XUMHH.

[IpenMer u 3HaueHUE OPraHUYECKONM XHMHHM, TMPEACTAaBICHHE O MHOroodpasuu
OPraHUYEeCKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHE aTOMa YIJepoAa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYecKasl CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunel rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsI KOBAJCHTHON
cBsi3U (OOMEHHBIN U JOHOPHO-AKIETITOPHBIN ). THUITBI IEpEeKpHIBAHMSI AaTOMHBIX OpOHUTANEH, G- U T-
cBs3u. OpuHapHas, ABOWHas W TpoiHas cBa3b. CrmocoObl pa3pbiBa CBs3edl B MOJEKYJax
oprannveckux Bemects. [loHsTHE 0 CBOOOAHOM panukaie, Hykjaeo(puie U dJIeKTpodue.

Teopus crpoeHuss opraHnyeckux coeauHeHud A.M. byriaepoBa W CcOBpeMeHHbIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHHUSI OPraHUUYECKUX COEAUHEHUH.
Monekynspusie U CcTpyKTypHble (opmynbl. CTpykTypHble (OpMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKeneTtHas. MWM3omepus. Bunuel wu3omepuu: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MOJNEKynax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBnenne o KIacCUPUKAIMKA OPraHNUECKuX BemecT. [lonsaTue o GpyHKIMOHATEHON
rpynme. 'omonorus. ['omonoruueckue psapl. Cucremarnueckass HOMEHKJIATypa OpraHMYeCcKUX
coequaenunii (IUPAC) u TpuBnaibHbie Ha3BaHHSI OTJEIBHBIX MPEICTABUTEICH.

OcobeHHocT W Kilaccu(uUKauus — OpraHMdeckux  peakuuil.  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

OKCIepUMEHTAIIBHBIE METOABI U3YYEHUS BEUIECTB M UX MPEBPAILIECHUN: 03HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaT€pUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (IJIaBieHUe, OOyIJIMBaHWE W  TOpPEHUE),
KOHCTPYHPOBaHUE MOJEJIeN MOJIEKYJI OpraHUUECKHUX BELIECTB.

Yriaesoaopoasl.

Ankanbl. ['oMonorudeckuii psij ankaHoB, oOmias Gpopmyiia, HOMEHKIATYpa U U30MEPHSL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -TMOPHIM3AINSA aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUEeCKUe CBOMCTBA ATKAHOB.

XHUMHYECKUE CBOMCTBA AJIKAHOB: PEAKIIUH 3aMEIIECHUS, N30MEPU3ALIUH, JETUIPUPOBaHUS,
HUKIU3aliy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3Me peakUuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxpaenue B nmpupoae. CriocoObl mosydyeHus: ¥ MpUMEHEHHE aJIKaHOB.

uknoankansl. O0mmas Gopmyna, HOMeHKIaTypa U nzomepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocOoOBI MOMYYEeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Ankensl. ['oMonorudeckuii psij akeHoB, oomas hopmyia, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl alKeHOB, SP>-TMOPHIM3alUs aTOMHBIX OpOHTaseil
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpruueckast (Iuc-TpaHc-) nzoMepus. Ousznueckue
CBOMICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKIUH IPUCOCAVHEHMS, 3aMEIICHHUS B 0O-
MOJIO’)KEHUE TPU JIBOMHOW CBSI3M, MOJMMEpHU3aluu U OKucieHus. lIpaBuno MapkoBHHMKOBaA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYEHUS M IPUMEHEHHE AIKECHOB.

Anxaguensl.  Knaccudukanus — ankagueHoB — (CONpsDKEHHBIE,  M30JUPOBaHHBIE,
Kymyaupoganusvie). OCOOEHHOCTH MIEKTPOHHOTO CTPOCHUS U XUMHUECKUX CBOMCTB CONPSIKEHHBIX
nueHoB, 1,2- wu 1,4-npucoeguHenue. [lommmepuzarus conpskEHHBIX TUeHOB. CrocoOBI
MIOJIyYEHUS U IPUMEHEHHUE aJIKaJUECHOB.



Anxunsl. ['oMonoruueckuil psii alkuHOB, o0ImIast GopMylia, HOMEHKIIATYpa U U30MEpHS.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKHMHOB, SP-THOpHAM3ALUs aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IIPUCOEAVHEHNS, NUMEPU3aluu U TPUMEPHU3aluK, OKUCICHHs. KHCIOTHBIE CBOMCTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIE peakIy Ha TPOHHYIO CBs3b. CrOCOOBI
IIOJIy4EHUS U IPUMEHEHUE AJIKUHOB.

ApoMaTHyecKHe yriieBo1opobl (apensl). ['oMonoruueckuii psig apeHoB, o0miast popmyna,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIbl OE€H30I1a.
du3nuecKkue CBOICTBa apeHOB. XHMMHYECKHE CBOMCTBa OEH30JIa M €ro TOMOJIOTOB: PEAKIIMU
3aMeIleHUs] B OEH30JIbHOM KOJIBLIE U YIJICBOJOPOJHOM pajJMKaje, pPEeakLUu MPHUCOEIUHEHHUS,
OKHCIICHHE TOMOJIOToB OeH3oua. [IpencraBienne 06 OpUEHTUPYIOIIEM JACHCTBIH 3aMECTUTENIEH B
OCH30JIbHOM KOJIbIIE Ha IpPUMEpEe AIKWIBHBIX PAJAMKaIOB, KApOOKCHIIBHOM, I'MIPOKCUIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Momumepusarust ctuposa. CriocoObl MoTydyeHHs U IPUMEHEHUE apOMaTHYECKUX YTII€BOAOPOIOB.

[Ipuponnsiii ra3. [lomyraeie HedTsaubie Ta3sl. Herh u €€ mpouncxoxaenue. KameHHbIi
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
IPUMEHEHHE B IIPOMBIIUIEHHOCTH U B OBITY.

I'enernueckas cBSA3b MEXKY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaAJOr€HIIPOU3BOAHBIX YINIEBOAOPOLOB. Peakuum 3amemeHus
rajJloreHa Ha THAPOKCOTPYIIy, HHUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJHBIE  BOJHOTO M  CHUPTOBOIO pacTBopa IEno4yu. BzammopeiictBue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O MEeTajIoOpraHMYecKUX COEAUHEHMSX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUS BEIIECTB M HUX NPEBPAIICHUNA: H3y4eHUE
(¢u3nYECKUX CBOMCTB YIIIEBOAOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX PEaKIUil YIII€BOI0POIOB
pa3IMYHbIX KiaccoB (oOeclBeunBaHWE OPOMHONW WM HMOJHOW BOJBI, pacTBOpa IepMaHraHara
KaJIns, B3aUMOJICUCTBHUE alleTUIIEHA C aMMHAYHBIM pacTBOpOoM okcujia cepedpa(l)), kauecTBeHHOE
oOHapyKeHHe yriepoja M BOJOpPOJa B OPraHMYECKHX BEIIECTBaX, MOJY4YEHHE JTHUJICHA U
W3y4eHUE €ro CBOMCTB, O3HakomiieHHe ¢ KoJulekiusamu «Hedts» m «VYromwsy», ¢ obpazmamu
IUIACTMAcC, KAay4yKOB M  DPE3UHBI, MOJEIMPOBAHHE  MOJIEKY]  YIJIEBOJOPOAOB MU
raJIOT€HIIPOU3BOJIHBIX YIJIEBOJOPOJIOB.

Kucnopoacoaepxamme oprannyeckne coeiNHEHUsI.

[IpenensHble ogHOAaTOMHBIE cnUpPTHL. CTpoeHHe MoJsieKyd (Ha MpUMEpe MeTaHojda Hu
sTanona). ['omonoruueckuii psz, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
duznyeckue CBOICTBA NPENENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3U MEXKAY
MOJIEKYJIAMH CIIUPTOB. XMMHUECKNE CBOMCTBA: PEAKIINY 3aMEILIEHUS, IeTHIpaTallui, OKUCIEHUS,
B3aMMOJICICTBHE C OPraHUYECKUMHU U HEOpraHUYeCKUMHU KucioTaMu. KauecTBeHHas peakius Ha
OJIHOATOMHBIE CHUPTHI. JleHCTBHE 3TaHONA W METaHOJa Ha OpraHu3M uenoBeka. CrocoOsbl
MOJIyYEHUs U PUMEHEHHE OJHOATOMHBIX CITIUPTOB.

ITpocteie 3¢upsl, HOMeHKIaTypa 1 u3oMepus. OCOOEHHOCTH (PU3MUECKUX U XMMUYECKHX
CBOMCTB.

MHoOroaroMHele COUPTHI — ATWIEHIVIMKONb U TIULEPUH. DU3NYECKHME U XMMHUYECKHE
CBOMCTBA: pEaKkUUU 3aMEIICHUsA, B3aHUMOACUCTBHE C OPraHWYECKUMU M HEOPraHMYECKHMU
KHCJIOTaMH, KaueCTBEHHAsl PEaKLUsi HAa MHOTOAaTOMHbIE cUpThl. IIpeacraBieHne o MexaHu3Me
peakuuii HykieouIbHOTO 3aMenieHus. [lefictBue Ha opranu3m venoBeka. CriocoObl MomydeHus
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enoin. CTpoeHne MOJIEKYJIbI, B3aUMHOE BIMSHUAE THAPOKCOIPYIIIBI M OEH30JIBHOTO s/pa.
O®usnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE



peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMyYeHUS W MpUMEHEHHe (eHoa.
®denonopManbaeruaHas CMOA.

KapOoHumnbHble COEAMHEHHS — aIbJIErMAbl W KETOHBl. OJEKTPOHHOE CTPOECHHE
KapOOHMIIBHOM Trpymnmnbl. ['oMonoruueckue psijipl alblerUA0B U KETOHOB, oOmias ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MyYecKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOWMCTBA albJETHIOB M KETOHOB: peakuuu npucoequHeHus. OKHUCIeHHE albJeruioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyuYeHHUs U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OHOOCHOBHBIE TpeeNibHbIe KapOOHOBBIE KHUCIOTH. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCHOT. M3omepuss m HoMmeHkinarypa. Du3uueckue CBOMCTBa OJHOOCHOBHBIX
npeaenbHBIX KapOOHOBBIX KUCIOT. BOOpoIHBIE CBS3M MEXTy MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XUMHUYECKHE CBOMCTBA: KHMCIOTHBIE CBOMCTBA, PEAKLMsA ITEPUPHUKALMU, PEaKLIUH C y4yacTHEM
YIII€BOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbMHOW KHCIOTHL. [loHATHE O
IPOM3BOJIHBIX KapOOHOBBIX KHMCIOT — CIOXKHBIX 3¢upax. MHOrooGpasue kapOOHOBBIX KUCIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMaTUYECKHX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KUCJIOT, THAPOKCUKAPOOHOBBIX KuCIOT. [IpencraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHHOBAS, OJCUHOBAS, JUHO.E8AS, JUHONEH08as KHCIOTHL. CrocoOsl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonormueckuii psa, odmas ¢popmyna, ©30MepHs U HOMEHKJIATYpa.
dusnueckue 1 XMMUYECKHE CBOWCTBA: TUAPOIIN3 B KUCION U IIEIOYHON Cpeie.

Kuper. Crpoenue, pusnyeckre U XUMHYECKHE CBOMCTBA KUPOB: TUAPOJIU3 B KHCIOW U
men04Hoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIMX OCTATKH HENPEACIIbHBIX KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBpu1a KaKk coii BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapaktepuctuka yrieBojoB. Kiaccudukamus yrieBogoB (MOHO-, IU- H
nojucaxapuabl). MoHocaxapuIbl: TIOKO3a, (GPyKTO3a, Tanakro3a, pubo3a, Je30KCupruoo3a.
®dusnueckue CBOWCTBA M HaXOXkAeHUe B Ipupoae. PoTocnHTe3. XMMUYECKUE CBOKWCTBA TIIFOKO3bI:
PEAKIMHU ¢ yYaCTHEM CIIUPTOBBIX U aJIbJIETUAHOM IPYIII, CIIUPTOBOE U MOJIOUHOKHCIIOE OpOsKEHHE.
[TprMeHeHune TII0KO03bl, €€ 3HAaUeHHE B KU3HECATEIbHOCTH opranu3Ma. Jlucaxapuasl: caxaposa,
MaJbTO3a M JaKTo3a. BoccTaHaBIMBaromue U HEBOCCTAHABIMBAIOUIME AMcaxapuiabl. I'naponus
nucaxapunoB. Haxoxaenue B npupone u npumeHenue. [lonucaxapuapl: Kpaxmain, IIIMKOTEH U
nemnono3a. CTpoeHHEe MaKpOMOJIEKYJ KpaxMmana, TJIMKOreHa WU Le/unroso3bl. Pusznueckue
CBOICTBa Kpaxmalia U LIeJUII0JIO3bl. XMMHUYECKHE CBOMCTBA KpaxMaia: TUApPOJIN3, KaueCTBEHHAs
peakuus ¢ HOAOM. XHUMHYECKHE CBOMCTBAa LEUIIOIO03bI: THAPOJIN3, MOJy4yeHHe 3(PHUpOB
1esuTos036l. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

OKCIepUMEHTAJIBHBIE METOJIbl M3Y4YEHMsI BELIECTB U MX IPEBPALICHUI: PacTBOPHUMOCTh
Pa3IMYHbIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIAa C HATPUEM, OKUCIIEHUE STHIIOBOTO CIIUPTa
B QJIBJETHU]] HA PACKAIEHHON MEIHOW IPOBOJIOKE, OKHCIEHHE STHJIOBOTO CIHPTA JUXPOMATOM
KaJus (BO3MOKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIE PEaKIMK Ha aJbIeTUuIbl (C
ruapokcugoM auammuHcepeOpa(l) w  rumpokcumom wmenu(ll)), peakuus rimnepuHa C
ruapokcuaoM Meau(ll), xumudeckue cBoiCTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa TJIOK03bl ¢ ruapokcuaom meau(ll), BzaumoneiicTBue kpaxmaia ¢ MOAOM, pelIeHHe
AKCIIEPUMEHTAJIbHBIX 3aj1a4 1o TeMaM «CrupThl U GpeHomnbl», «KapooHoBbie kucioTel. ClioKHbIE

3pUPBD».
A3oTcoepikalie oprannieckne coeTuHeHusl.
AMHMHBI — OpraHWdYecKHe TIPOM3BOJAHBIE amMmuaka. Kilaccupukanus aMUHOB:

anudaTuyecKkue U apoMaTHuecKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOeHUE MOJEKYII,
obmras ¢opmyna, u3oMepus, HOMEHKIATypa U (pu3Mdeckre CBOHWCTBA. XUMHYECKOE CBOHCTBA
anudaTuyecKux aMUHOB: OCHOBHBIE CBOMCTBA, alKUIMPOBAHUE, B3aHMMOIECHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOMN KucaoToU. COoM aJIKUIaMMOHHS.



AHWIVH — NPEJCTaBUTENIb aMUHOB apoMaTruieckoro psaa. CtpoeHne anwinHa. Bzaumuoe
BJIIMSIHME TPYII aTOMOB B MoJjeKyje aHWiMHa. OCOOEHHOCTHM XMMHUYECKUX CBOMCTB aHMJIMHA.
KavectBennsle peakuun Ha aHWinH. CrocoObl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amMHHOB. [losyueHne aHWwIMHA U3 HUTPOOEH301a.

AmuHokucnotel. Homenknatypa u  wusomepuss. OTtaenbHble NPEACTaBUTENN  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCIUHEHHUH, pPEaKIus IOJIMKOHICHCAINH,
oOpa3oBaHue NENTUAHOM cBsi3u. buonornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THAPOIIH3
HENTUI0B.

benkn xax npupoassie nosmMepsl. [lepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluU Ha
OenKH.

DKClepUMEHTAJIbHBIE METOJbl U3y4YEHHUsS] BEUIECTB M UX IPEBpAIICHUN: pacTBOPEHHUE
0enIKOB B BOJIe, IeHATypalusl OeKOB IpU HarpeBaHWM, LIBETHbIE pPEaKLUN Ha OCJIKH, pelIeHHe
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALIUE OPraHUYECKUE COCAUHEHUS» U
«Pacno3HaBaHue OPraHMYECKUX COCTUHEHUI.

BbicokomosiekyIsipHbIe COeJUHEHHUS.

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUI: MOHOMED, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IIOJIMMEPHU3ALUs U TOJINKOHICHCALINS.

[TonumepHbie MaTEepUaIBbL. [Tnactmaccel (monuaTUIIEH, MIOJIMIIPOIIUJIEH,
NIOJIMBUHUIIXJIOPU ], IIOJINCTUPOII, [IOJIMMETUIIMETAaKpUIIar, MOJIMKapOOHATHI,
nosaud THIeHTepedTanar). YTunuzanuus u nepepaboTKa MiIacTHKa.

OnactoMepbl: HaTypalbHbI KaydyK, CHHTETHMUYeCKHe Kayuyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BosiokHa: HaTypasibHBIE (XJIOIMOK, LIEpCTh, HIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrO  HazHaueHus (TedaoH, KeBiap, AIIEKTPOIPOBOJAIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIepUMEHTAJIBHBIE METO/BI U3YUEHUS BELIECTB U UX MPEBPAILECHUN: 03HAKOMIIEHHE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pELIEHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacrno3HaBaHuE IIACTMACC U BOJIOKOH».

Pacuérnsbie 3anaun.

Haxoxxaenne MoieKkynsipHOU (GOopMyIIbl OpraHUYECKOro COEAUHEHHSI [0 MaCCOBBIM JI0JISIM
AIIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOU (OpPMYJIbl OPraHUYECKOTO
COeZMHEHUs 1o Macce (00bEMY) MPOTYKTOB CrOPAaHUs, [0 KOJTMYECTBY BellecTBa (Macce, 00bEMY)
INPOAYKTOB pEaKUUU W/WIM HCXOJHBIX BEIIECTB, YCTAaHOBJIEHHE CTPYKTYpHOU (opmyssl
OpPraHMYeCKOTO BEIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOHCTB MJIM CIIOCOOOB MOJYYEHHS,
oTpezieNieHue JI0JIM BBIXOJa MPOJIyKTa peaklUy OT TEOPETHUYECKH BO3MOMXHOTO.

Me:xnpeamMeTHbIE CBS3H.

Peanusanus MexnpenMeTHBIX CBSI3€M MPU M3y4EHWH OpraHndeckod xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX PEJAMETAX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOm1e ecTeCTBEHHO-HAyYHbIE TMOHATHSA: SBJICHUE, HAY4HbIM (akT, THIoTe3a, Teopus,
3aKOH, aHaJIW3, CHHTE3, KilaccuuKanus, HaOIIOACHUE, U3MEpPEHHE, SKCIIEPUMEHT, MOJElNb,
MOJIETTUPOBAHUE.

®usuka: marepus, aToMm, dJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUYECKUU
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHUE BEIIEeCTBAa, (PU3MUECKUE BEIUYMHBI,
€VHUIIBI U3MEPEHHUs, CKOPOCTh, JHEPIHUs, Macca.



buonorus: xnerka, opraHu3M, 3KocuctemMa, Ouocdepa, MeTadoIU3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII TUTaHUSA, OpoXeHUE, (OTOCHHTE3, IbIXaHHE, OCJIKH,
YTIEBOJIBI, JKUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: mone3Hbie UCKOMIAEMbIE, TOTLIIHBO.

TexHoOTHS: MUIIEBBIC TIPOAYKTHI, OCHOBHI PAIMOHAILHOTO MMUTAHUS, MOIOIIUE CPE/ICTBA,

MaT€pHralibl U3 NCKYCCTBCHHBIX U CHHTCTUYCCKHUX BOJIOKOH.

11 KIIACC

OBLIASA N HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUECKUil aneMeHT. M3oTomnel. CTpoeHne 3J1eKTPOHHbBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. OJHEPreTHUYECKHEe YPOBHU U TOAYPOBHH. ATOMHBIE
opoutanu. Knaccudukaius XMMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnipenesnenue
9JIEKTPOHOB IO AaTOMHBIM OpPOUTAISAM. OJEKTPOHHBIE KOH(UIypalM AaTOMOB 3JIEMEHTOB
NEpBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YKIEHHOM COCTOSHUH, JIIEKTPOHHBIC
KOH(UTypaluuyu HOHOB. DIEKTPOOTPULIATEIbHOCTb.

[lepnonnueckuin 3akoH u Ilepuogudeckas cucrema XumMudeckux snemeHtos .M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUs CBOMCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMH IPOCTBIX M CJIOXKHBIX BELIECTB IO IpynnaMm M
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.J1. Menneneena.

XuMmundeckasi cBsi3b. BHUIbl XMMHYECKON CBSI3U: KOBAJCHTHAs, MOHHAs, METAJIIMYECKAs.
Mexanu3mbl 00pa3oBaHUs KOBaJIGHTHOW CBSI3M: OOMEHHBIN U JOHOPHO-AKIENTOPHBINA. DHEPrus U
JUIMHA cBA3H. [losspHOCTH, HaNpaBIEHHOCTh M HACBHIIAEMOCTh KOBAJIEHTHOW CBs3HU. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBinenre o0 KOMIUIEKCHBIX coeAuHEHUsX. (CocTaB KOMIUIEKCHOIO HOHA:
KOMILJIEKCOOOpa3oBarTenb, JUTaHAbl. 3HAY€HUWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPAWHALIMOHHON XUMUHU.

BemectBa MOJEKYJIIpHOTO M HEMOJIEKYJSIPHOTO CTPOEHMS. THIIBI KpHUCTaNIMYECKUX
peméTOK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsaTtue o nucnepcHbIX cuctemax. Mcrunanele pactBopsl. IIpencraBnenne o KOJUIOUAHBIX
pactBopax. CrnocoObl BbIpaKeHMsI KOHIIEHTpAIlMM pPacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MoJisipHas ~ KOHLEHTpauus. HacbllleHHBIE M HEHACHIIEHHBIE  PacTBOPBHI,
pacTtBopuMoOcTh. Kpucramnornaparst.

Knaccudukanus u HOMEHKIaTypa HEOpPraHHMYECKUX BeELIeCTB. TpuBHAIbHBIE HAa3BaHUS
OTJIENBbHBIX NPEICTABUTEIEH HEOPraHUYECKNX BEIIECTB.

Knaccudukanus XuMHUYeCKHX peakiuii B HEOPraHUYeCKON U OpraHMYecKoi XMMHHU. 3aKOH
COXPAHEHHsI MAacChl BEUIECTB; 3aKOH COXPAHEHWS W INPEBPALICHUS SHEPIUU IMPU XHUMHYECKHUX
peakuusax. Temnosble 3 (HeKTb XUMUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKopocTh XMMHUYECKOH peaklin, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (akTOpoB. | oMOreHHbIE
U TeTeporeHHble peakuuu. Katanus u karanu3aTopsl.

O6parumbie u HeoOpaTUMbIE peakiuu. XHUMHYEeCKoe paBHOBecue. KoHcraHTa
XUMHUYECKOI0 paBHOBecHsA. DakTOphl, BIUSIOLUIME HAa MOJOKEHWE XMMHUYECKOTO PaBHOBECHS:
TEMIIEPATypa, JaBICHUE M KOHILICHTPALMM BEILECTB, y4acTBYIOIMX B peakuuu. [Ipunnun Jle
[Tarensbe.



OnekTponutnueckas mguccouuaius. CunpHble W cnabble  31MeKTponuThl. (CTeneHb
muccouuanuu. Cpena BOJHBIX PAacTBOPOB: KUCIIOTHAs, HEWTpaibHas, LIenovHas. BompopoaHsiid
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiym nonnoro ooMeHa.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakuud. CteneHb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. IIpormeccsl OKHCIEHUS M BOCCTaHOBJEHHUS. BakHelline OKUCIUTENH U
BOCCTaHOBUTEIHU. MeTO/1 2JIeKTPOHHOTO OanaHca. DIEKTPOIU3 PACTBOPOB U PACILIABOB BEIIECTB.

OKClepUMEHTAJIBHBIE METOJIbl H3Y4YEHMsI BELIECTB M HUX IPEBPALICHUI: pa3oKEeHUE
NEepOKCHUa BOJOpOJa B MPUCYTCTBUU KaTaIM3aTOpa, MOJEIN KPUCTALIMYECKHX PEHIETOK,
IPOBEICHUE pPEAKIUH MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IMOMOUIBbIO
WHAUKATOPOB, U3yYCHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH peakiuu 1
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuueckasi xummusi.

[Tonoxenne HemerauioB B Ilepumomnueckoi cucreMe XHMHMYECKUX 3ieMeHToB JI.U.
MenpaeneeBa U OCOOCHHOCTH CTPOCHHMS HMX aToMoB. (DU3NYECKHME CBOICTBA HEMETaJUIOB.
AJToTponust HEeMETaUIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

Bogopon. [lonyuenue, gusndeckie U XUMUYECKHE CBOMCTBA: PEaKIMU C METaUIaMU U
HEMETaJNIaMH, BOCCTAaHOBUTEIbHBIE CBOUCTBA. [ mapuabl. TONIIMBHBIE 3JIEMEHTHI.

lanorensl. Haxoxxnenue B mpupojie, crnocoObl MOdydeHus, (PU3HUecKue U XUMHUYECKUe
cBoiicTBa. ['asioreHoBOIOpOAbl. BakHelMe KHUCIOPOACOAEPKAIIUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble U MPOMBIIITICHHBIE CITOCOOBI MOTYYeHHs TaoreHoB. [IprMeHeHre rajloreHoB u ux
COCIMHEHU.

Kucnopon, o3on. JlabopatopHble U MPOMBIIIJICHHBIE CIOCOOBI MOJYYEHUS KUCIOPOA.
®uznyeckue U XUMUYECKUE CBOMCTBA U TPUMEHEHUE KUCIOpoa U 030Ha. OKCHUIBI U IEPOKCUIBL.

Cepa. HaxoxxneHue B NpuUpoje, CHOCOOBI MOMy4YeHMs, (PU3MUYECKHE M XUMHUYECKUE
cBoiictBa. CepoBogopon, cyabdunasl. Oxeun cepbi(1V), okeun cepsi(VI). CepHucras u cepHas
KACIOTBI U uX coidu. OcoOeHHOCTH CBOWCTB cepHOM KucCHOThl. IlpumeHnenue cepsl u eé
COCTUHEHUH.

A3zor. HaxoxneHue B mpupoae, CHocoObl MONydeHUs, (PU3NYECKHe U XHMHUYECKHE
cBoiictBa. AMMMak, HUTpuAbL. OKcuapl a3oTa. A30THCTas M a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOHM KucinoTsl. [IpuMeHeHMe a30Ta M €ro coeiuHeHHH. A30THBIE
ya00peHusl.

®ocdop. HaxoxaeHue B mpupoje, cnocoObl MOITy4YeHUs, (PU3NYecKHue U XUMHUYECKUe
cBoiicTBa. Dochuast u pochun. Oxcuasl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
docopa u ero coenunenuit. PochopHsie yaoOpeHHs.

VYrnepon, HaxoXAeHHE B TpUpoae. AJutoTpomHble Moaudukanuu. Ddusmdeckue u
XMMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepogoM. Okcua yraepona(ll), okcua
yraepoaa(lV), yronapHas kucinora u e€ coinu. AKTUBUPOBAaHHBIN yroib, aacopOuus. OysuiepeHsl,
rpadeH, yriepoaHble HAaHOTpYOKu. [IpuMeHeHne MpoCThIX BEIIECTB, 00OPa30BaHHBIX YIIEPOJIOM,
Y €r0 COeTMHEHUM.

Kpemuuii. Haxoxnenue B mpupoze, crnocoObl MOXydeHus, Gpu3nyeckue u XUMHUUECKUe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHHUsI U ero
coequHeHuil. CTEKIO0, €ro MOoJIy4eHNE, BUABI CTEKIIA.

[Tonoxxenune metaninos B [leproaudeckoit cucreMe XUMHIECKHX JIeMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O0mue Gu3nueckue CBOMCTBAa METAIJIOB.
[IpumeneHne MeTayioB B ObITY U TexHHUKe. CIIaBbl METAIIOB.

DNEeKTPOXUMHUYECKUI psii  HampshkeHWd MetaiwioB. OOmme crnocoObl  MOTydeHHs
METAJIJIOB: TUAPOMETAIUTYPTHUs, TUPOMETAITYPIUsi, anekTpomeTautyprus. [lonstue o koppo3uu
MeTasuioB. CriocoObl 3aIUTHI OT KOPPO3UH.

O6mras xapaktepuctuka MetawioB |A-rpynmel [leprognyeckoit cUCTEMbl XMMHUYECKUX
sneMeHToB. Harpwuii u kanuil: momydenue, pu3MuecKue M XUMHUYECKHUE CBOMCTBA, PUMEHEHUE
MPOCTHIX BEIIECTB U UX COETUHEHUI.



O6mas xapakrepuctuka MetauioB IA-rpynmsl [leproauueckoil cuCTEMbl XMMUYECKUX
3JIeMEHTOB. MarHuii u Kanpluii: ojydyeHue, pusndeckre u XMMHYECKHUe CBOICTBA, TPUMEHEHHE
MPOCTHIX BEHIECTB U X coeArnHeHUH. JKECTKOCTh BOABI U CITOCOOBI €€ YCTpaHEHHS.

AnroMuHui: nonydeHue, Gusndeckrue U XMMHUECKUE CBOWMCTBA, IPUMEHEHHE MPOCTOrO
BEIIECTBA M €r0 COSAMHECHHUA. AMGOTEpHBIC CBOWCTBA OKCHAA W THAPOKCHUAA ATIOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmast xapakTepucTuka MetauioB moOounbix moxarpymnmn (b-rpymm) I[lepuoanueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

dusnueckrue 1 XUMHUYECKHUE CBOMCTBA XpoMa U €ro coeAnHeHUM. OKCUABI U TUIPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomarbl, UX OKHUCIUTEIHHBIC CBOWCTBA.
ITony4yeHnue U npuMEeHEHUE Xpoma.

dusznueckue M XUMUYECKHE CBOMCTBA MapraHua M €ro coequHeHuid. Baxuneinmme
coenunenus mapranua(ll), mapranna(lV), mapranna(VI) u mapranuna(VII). Ilepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

dusnueckre U XUMUYECKHE CBOMCTBA JKeJie3a U ero coequHeHuid. OKCHUIbI, THAPOKCHIBI U
conu xene3a(ll) u sxeneza(lll). [Tonyuenue u npumMeHeHHe kKeye3a U ero CIUIaBOB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA MEAU U €€ coeanHeHuil. [loryuenue u npuMeHeHume
MeIU U €€ COCTMHEHUM.

[{uuk: moydenue, GU3NIeCKue 1 XUMHUYECKHE CBOMCTBA. AM(OTEPHBIC CBOHCTBA OKCHJIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne nuHKa U ero COeAMHEHU .

DKCHEepUMEHTAIBHBIE METOJIbl M3YUYEHMsI BEIIECTB W HMX TMPEBpAIlCHHI: H3ydeHUe
0o0pa31i0B HEMETaJIOB, TopeHue cepel, Qochopa, xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIEKIMHU «MeTasulbl M CIIaBbl», B3aUMOJICHCTBHE LIEIIOYHBIX U HIEJOYHO3EMEIbHBIX METAIIOB
C BOJIOH (BO3MOXHO HCIIOJIb30BaHHE BUJECOMATEPHAIIOB), B3aMMOJCHCTBUE IIMHKA M JKeje3a C
pacTBOpamMu KHCIIOT U IIEJI0YeH, KaYeCTBEHHBIE PEaKIIMU Ha HEOPTaHMYECKUE aHWOHBI, KATHOH
BOJOPO/Ja M KaTHOHBl METAJJIOB, B3aUMOJEUCTBUE THUAPOKCHAOB QIIOMUHMS W ILHMHKA C
pacTBOpaMu KUCJIOT W LIeJoueH, pelieHre 3KCIepUMEHTAbHBIX 3a/1a4 1o TeMaM «['aloreHsn»,
«Cepa u e€ coeIMHEHU», «A30T 1 Pochop 1 uX coeNUHEHUs», «MeTaulbl TTIaBHBIX TOATPYIII,
«MeTaiel MOOOYHBIX MOATPYIII.

XuMUA U )KU3Hb.

Ponp xumun B obecrieueHnH yCTOMYMBOTO pa3BUTHS ueioBeuecTBa. [loHsATHE O HaydHBIX
METO/1aX MO3HAHUS U METOAOJIOTUH HAYYHOTO HCcliefoBaHus. HayuHble MPUHIUITBI OpraHU3alun
XUMHUYECKOTO TIPOU3BOACTBA. [IpOMBINIUICHHBIE CITOCOOBI MOYYSHHUSI BaXKHEHIINX BEIIECTB (Ha
npuMepe MPOU3BOJICTBA aMMHAKa, CEPHOW KHUCIOTHI, MeTaHouna). [IpoMblniieHHbIe CIOCOOBI
MOJIyYEHUSI METAJJIOB M CIUIaBOB. XHMMHUYECKOE 3arpsA3HEHUE OKpPYXKalolled Cpelapl U €ro
nocneAcTBusl. Poib XumMun B 00ecrieueHUN SJHEPTeTUIECKON OE30MacHOCTH.

XuMHS W 310pOBbE 4elloBeKa. JlekapcTBeHHble cpencTBa. [IpaBmiia HMCMOIB30BAHMSA
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTUU MEIUIUHBI.

XWMHS TIAIIU: OCHOBHBIE KOMITOHEHTHI, MTUIIEBbIE 100aBKU. Poib XxuMun B 00eCTieYeHUH
MUILIEBOH Oe30MacHOCTH.

Kocmernueckue n napdromepnbie cpenctsa. beitoBas xumus. [lpaBuia 6e3zomacHoro
WCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCEHEBHOMN KU3HHU.

XUMHS B CTPOUTEIHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEepHAIIbI (LIEMEHT, O€TOH).

XuMus B CeIbCKOM X03siicTBe. OpraHuYecKrue 1 MUHEPATbHBIE YIOOPESHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalibl, KPACKH, CTEKJIO, KepaMHKa. Marepuaisl
JUIs1 3JIeKTpoHuKH. HaHoTexHonoruu.

Pacuérhrle 3agaun.

Pacuérpl: mMacchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaklUU BEIIECTB, Macchl (00bEMa, KOIMUYECTBA
BEIIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMAa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKkiuHu, €cld OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C



OIPENENEHHONM MAacCOBOM JOJIEd PACTBOPEHHOIO BEIECTBA, MAaCCOBOM JOIM U MOJISIPHOU
KOHLEHTPAllUU BEILECTBA B PAacTBOPE, IOJIA BBIXOAA HPOAYKTa PEAKLIUH OT TEOPETUYECKU
BO3MOKHOTO.

Me:xnpeamMeTHbIe CBS3H.

Peanuzanus MEXIpeIMETHBIX CBA3EH NMPH U3y4eHUU OOIIEeH U HEOPTaHUYECKON XUMHUH B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HOHATHH,
TaK U NOHSTUN, IPUHATHIX B OTJEJIbHBIX IIPEAMETAX €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOwire ecTeCTBEHHO-HAy4YHbIE MOHATHS: SIBJICHUE, Hay4HbIM (akT, rumoresa, Teopus,
3aKOH, AaHaJIM3, CHHTE3, KiIaccuuKauus, I[EePUOJUYHOCTb, HAOIIOJCHUE, W3MEPEHHE,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

@dusuka: marepusi, MUKPOMHUpP, MAKPOMHpP, aTOM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH,
U30TOINBbl, PAaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTUUECKUl YpOBEHb, BELIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, UIealbHbIN I'a3, (pU3NUecKre BEIUUNHBI, EAUHULIBI U3MEPEHUS,
CKOPOCTb, JHEPIHUs, Macca.

Buomorusi: knerka, opraHuM3M, OJKOCHCTeMa, Ouocdepa, MeTadonIM3M, Makpo- H
MHUKpPORJIEMEHTBI, O€NKH, >KUPbI, YIJIEBOAbI, HYKJIEUHOBBIC KHCIOTBI, ()EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U IIOTOK SHEPTHH B SKOCUCTEMAX.

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, OJE3HbIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorusa: XUMHYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPrus, CTPOUTEIBHBIE MATEPHAIIBI,
CEJIbCKOXO35MCTBEHHOE IPOMU3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBILIIEHHOCTb, IIPOU3BOJCTBO KOCMETHYECKHUX Ipenaparos, IIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaT€pPHAJIOB, dJIEKTPOHHAS IIPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMW HA
YIJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBHMM € CHCTEMHO-IEATEILHOCTHBIM IOAXOJAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJIbTaTOB OCBOSHUS MpeIMeTa « XMMUS» Ha YPOBHE CPEHET0 0011ero 00pa3oBaHUs BEIICICHBI
CICMYIONIME COCTaBIAIONIME: OCO3HAHHWE OOYYAIOIIUMHCS  POCCHMCKON  TI'paKIaHCKOU
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPA3BHTHIO, CAMOCTOSITEILHOCTH U CaMOOIPEIEICHHIO;
HaJM4Yhe MOTHBAllMM K OOYYCHHIO; TOTOBHOCTH MW  CIIOCOOHOCTh  OOYyYaroIIUXCs
PYKOBOJCTBOBAThCS MPUHSATHIMA B OOIIECTBE MpPAaBWJIAMH W HOPMAMH TIOBEICHUS; HaJIH4Yne
MIPaBOCO3HAHUS, PKOJIOTUYECKON KYJIBTYPBI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH KU3HCHHBIC
IIJIAHBL.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMUS» OTPakKaroT chOpMUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON M TIPAKTHYECKOUN NEATSIEHOCTH 00YUaIONMUXCs B MPOIIECCe peaTn3aun
00pa3zoBaTebHON ACATEIHHOCTH.

JIMIHOCTHBIE PE3yNIbTaThl OCBOCHHUS MpeaIMeTa «XUMUS» OTPaXaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM NEeATENbHOCTH 00yUYaIolUXCcs B MPOIlecce peann3aun
00pa30BaTeIbHON IEATEITBHOCTH, B TOM YHCIIC B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

OCO3HaHUs 00YUYAIONUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBOKEHUS K
3aKOHY U MPaBOMOPSIIKY;

MIPEJICTABJICHHUSI O COIMAILHBIX HOPMAax W TPaBHJIAX MEKIUYHOCTHBIX OTHOIICHUH B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATEIIBHOCTH IPU CO3/IaHUU YUEOHBIX MPOCKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apTYMEHTBI JPYTHX
MIPY aHAJIHM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIHbHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHUS:

IIEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY U HAy4YHOMY HACIEAMIO OTEYECTBEHHOM
XVMUH,

YBOKEHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPHUH M MPAKTHUECKOTO MPHIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHBIE HAYKH €CTh PE3y/IbTaT JIUTCILHBIX HAOIIOACHHUIA,
KPOMOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, TOCTOSIHHOTO TPYAA YYE€HBIX U IPAKTHKOB;

WHTEpeca W TI03HABATCIbHBIX MOTHBOB B IIOJIYICHHH W TIOCIEAYIONIEM aHAN3e
uH(OPMAIIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS,

CIIOCOOHOCTH OIICHUBATh CHUTYallMHM, CBS3aHHBIE C XHMHUYCCKHUMH SBICHUSMH, H
NPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJIEHUE U TOCTYNKHA CBOMX TOBApHUIIEH C MO3UIUN
HPABCTBEHHBIX M ITPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIICICTBHIA MTOCTYITKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:

MMOHUMAaHUS IIEHHOCTEH 310poBOro W 0Oe30MmacHoro oOpa3a >KM3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

coOmroieHnst TIpaBuil O6e30macHOro OoOpaIleHusl ¢ BelecCTBaMH B OBITY, IMOBCEIHEBHOM
JKU3HU, B TPYIOBOU JIESATEIHHOCTH;

MMOHUMAHUS IICHHOCTH TPaBWI WHAUBUAYATHLHOTO W KOJJIEKTUBHOTO O€301acHOTO
MOBEJICHUS B CUTYAIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;



OCO3HAHUS TOCJEICTBUN W HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aIKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) TPy10BOr0 BOCHIUTAHUA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BaTEIbCKOM JEeSTENIbHOCTH,
00I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JI€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YaCTHE B PEIICHWU MPAKTUYECKUX 3a/lad COLMAIBHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3y4eHHUIO0 Ipodeccuil pa3iuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHHUsI K TPYLY, JIOISIM TpyAa U pe3yabTaTaM TPYJOBOU AESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHAYAJILHON TPacKTOPUU OOpa30BaHUS,
Oynyuieil mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) 9KOJIOrHYECKOr0 BOCIIUTAHUS:

9KOJIOTUYECKH 1EJIECO00Pa3HOr0 OTHOIICHUS K MPUPOIEC KaK UCTOUHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHMMAHUA TTI00aTLHOTO XapaKTepa YKOJOTHUECKUX MPOOIIeM, BIUSHUS SIKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HaHUsI HEOOXOAMMOCTH MCIIOIb30BAHMS JOCTHKEHUN XUMUU JJIS PEIICHUSI BOIIPOCOB
paIoOHaIBHOTO MIPUPOIONOIB30BaAHUS;

AKTUBHOTO HEMPUATHS JACUCTBUHN, MPUHOCAIINX BPEI OKPYKAIOIICH MPUPOJHOU Cpeje,
YMEHHsI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEIIPUHUMAEMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJU4MUsl PA3BUTOIO SKOJOTUYECKOrO MBILUICHUS, 3KOJOTHYECKON KYyJIbTYphl, OMNBITA
JEATETLHOCTH  DKOJIOTUYECKOM HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJICTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN U COLIMATbHON MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

MHPOBO33PEHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
00IIECTBEHHON TIPAKTHUKHY;

MOHUMAaHUS CHEeUPUKH XUMHUU KaK HayKd, OCO3HaHUA €€ ponu B (HopMUpOBaHUHU
paIoOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHHS 00 OKpYKaroIeM
MHpE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHWM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHrnr IpoOieM COXPaHEHUsl TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYUMOCTH XHUMHH [ COBPEMEHHOW IUBWJIM3AIMH: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH W BaXKHOW POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJbTYpHbI, B PEIICHUN TII00aTBHBIX MTPOOIEM YCTOWYHUBOTO PA3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOH M DJKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
00ecreueHnH yCIOBUN YCTCIIHOTO TPYJAa U AKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAyYHON TPaMOTHOCTH: TIOHMMAaHHS CYIIHOCTH METOJOB TTO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BATh MONy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHUS SIBJICHWU OKPYXKAIOIIET0 MHpa M MPOUCXOISAIINX B HEM HM3MEHEHUWH,
YMEHHUsI IeJ1aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (J)AKTOB M MMEFOIIUXCS TaHHBIX
C 1IeJIBIO MOYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIEHO UCIIOJIB30BaTh XUMUYECKUE 3HAHUS AJIS PEIICHUSI TTPOOIeM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUSX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEIBCKON AESTENbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY T[IOJYY€HHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSAMH;



MHTEpeca K OCOOCHHOCTSAM Tpyda B pa3IUuHBIX cdepax mnpodeccuOHaTbHON
JeATEIILHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHUSI NMPOTPAMMBI 110 XMMHUH Ha YPOBHE CPEIIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMBbIC JUIsI (OPMHPOBAHUS MHUPOBO33PEHUS] OOYYAOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXmpenMeTHbIe) 00IIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTus, SIBJICHUE, MPOLECC, CHCTeMa, HAyYHBIH (aKkT, MPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTHe);

yHUBEpcaJbHble  y4eOHble  AeicTBUs  (TIO3HABAaTEIbHbIE,  KOMMYHHKAaTHUBHBIE,
peryJsTHBHBIC), oOecneunBaroniye (GOpMHUpOBaHHE (QYHKIMOHATBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYYAIONIMXCS  MCIOJb30BaTh  OCBOCHHBIC  MEXIUCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJbHbIC y4YeOHBbIC NEHCTBHSI B IIO3HABATEIHLHOW U
COLMAJIbHOM MTPAKTHKE.

MeranpeaMeTHbIe PE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

1) 6a30Bble JIOrHYeCKHE TeiiCTBUS:

CaMOCTOSITENTFHO (DOPMYIHPOBATh M aKTyalM3MpPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNATh LENU ACSITENbHOCTH, 3aJaBas NapamMeTpbl M KPUTEpUU HUX JOCTHKEHHS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

WCIONb30BaTh MPHU OCBOCHMM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIACISTH
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBAaTb KX B3aUMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE MOHITUS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI> OCHOBAHHMA U KPUTCPHUU IJIA Knaccnquaunn BCHICCTB U XUMHNUYCCKUX pCaKHI/II\/JI;

yCTaHaBJIMBATh IPUUMHHO-CIEACTBEHHBIE CBSA3H MEXI1Y U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYXJEHUs (MHAYKTUBHBIC, NEAYKTUBHBIC, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOYCHU S,

MPUMEHSITHh B TMPOIECCE MO3HAHUS UCIONB3YEMbIe B XUMUU CUMBOJIMYECKUE (3HAKOBBIC)
MO/JIEJIH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
xumMudeckas (GopMmyna, YypaBHEHHE XHMHUYECKOM peakIuu — TpU PEIIeHuHd Y4eOHBIX
IMMO3HAaBATCJIbHBIX U MTPAKTUYCCKUX 3a/lad, IPUMCHATHE HA3BAHHBIC MOACIIbHBIC ITPCACTABICHUA I
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4a€MbIX BEUIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCJIeN0BATENbCKHE e CTBHS:

BJIAJIETh OCHOBAMH METOJI0B HAYYHOI'O [TO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHII;

dbopmynupoBaTh 1ETW W 3a7a4d  WCCJIEJAOBAHMS, WCIIONB30BaTh TOCTABICHHBIE U
CaMOCTOSITENNLHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KaUe€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
1151 GOPMHUPOBAHUSI TUTIOTE3HI TI0 MPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXICHUH;

BJIAZICTb HABbIKAMU CAMOCTOATCIIBHOTO IIJIAHUPOBAHHUA W IMPOBCACHUA YUYCHUYCCKUX
SKCTIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOMIOAATh 32 XOJOM IIpollecca, CaMOCTOSTEIHHO
IOPOTHO3UPOBATh €ro pe3yibTar, (opMymupoBaTb 000OIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJICITAaHHON
pabore;



npuoOpeTaTh OMBIT YYCHUYECKOW MCCIEeI0BATENbCKOH M TPOEKTHOH AEATeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIleHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCS B pa3IMYHBIX HCTOYHMKAX HWHPOpPMALUU (HAYYHO-TIOMYJISIpHAsS
JauTepatypa XHMMHYECKOIO COJEp)KaHus, CIpaBouyHble 1ocoOusi, pecypcbl HHTepHera),
aHaATM3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM IPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(dbopMynIHpOBaTh 3ampochl M MPUMEHSTH PaA3IMYHBIE METOABI MPHU TOUCKE U OTOOpe
uHpopMaLuu, He0OXOAMMOM Ul BBIIOJIHEHHsI yUeOHbIX 3a/1ay OIPeNeIEHHOTO THIIA;

NpUOOPETaTh OMBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BbIOMpaTh ONTUMAIbHYIO (OpMY HPEACTaBICHUs UHPOpMALUK (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

HCIOJIb30BAaTh HAYYHbI $A3BIK B KadeCTBE CpEIACTBA IpU paboTe € XUMHUYECKOU
uHpopMaLuell: NPUMEHATb MEXIpeIMeTHble ((pU3MUecCKue M MaTreMaTU4yecKue) 3HaKu U
CHMBOJIBI, (popMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC Y4eOHbIC 1eliCTBUA:

3a1aBaThb BOIIPOCHI 11O CYIICCTBY OGCY)K,HaeMOP’I TEMBI B XO0AC Auajaora 1/WIIH AUCKYCCHU,
BBICKa3bIBaTh UJCH, q)OpMy.]'H/IpOBaTI) CBOM NPCIJIOKCHUA OTHOCUTCIIBHO BBIITOJIHCHUA
HpeﬂHOX(eHHOﬁ 3aJa4u,

BBICTYIIATh C IPE3EHTALMEH PE3YJbTaTOB IIO3HABATEIBHON AEATEIBHOCTH, MOJIY4YEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH 1P  BBIIOJHEHUM XUMHUYECKOIO
HKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4aeMbIX BELIECTB,
peanu3anuu y4eOHOro MpoeKkTa, M (OpMYyIUpPOBaTH BHIBOJBI MO pe3yJbTaTaM MpPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIaCOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMU.

PeryasiTuBHble yHUBEPCaAJIbHbIC Y4eOHbIE 1eHiCTBUSA:

CaMOCTOSITENIbHO TJIAHUPOBATh M OCYLIECTBIIATH CBOIO NO3HABATENIbHYIO JEATEIbHOCTD,
onpenenss e€ eI M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIroOpuT™M JEUCTBUN NPU BBHINOJHEHUHM Y4EOHBIX U HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb JIEATEIHHOCTH HA OCHOBE CAaMOaHaJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOSHUS MPOTpaMMBbl IO XUMHH Ha YriyOJEHHOM ypOBHE Ha
YPOBHE CpeIHEro oOLero oO0pa3oBaHMs BKIIOYAIOT clieMU(pHUYEcKue sl y4eOHOro npenmera
«XUMHUS» HaydHble 3HAHHUSA, YMEHHS U CHOCOOBI JIEHCTBUH IO OCBOEHHUIO, WHTEPIpETAluH U
npeoOpa30BaHUIO 3HAHHM, BUABI IEATEILHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAaHUW B Pa3IMYHBIX y4eOHBIX CUTYyallMsX, a TaKK€ B pPEaJbHBIX >KU3HEHHBIX CUTYyallUsX,
CBSI3aHHBIX C XMMHEN. B mporpamme 1o XMMHUM PEAMETHBIE PE3YJIbTaThl IPEACTABIIEHBI 110 FOJaM
U3Yy4YECHUSI.



10 KJIACC

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUSA Kypca «OpraHnyecKasi XUMHsD) OTPaXaroT:

C(OPMHUPOBAHHOCTh TMPEACTABIECHUI: O MECTEe M 3HAYEHUU OPraHUYeCKOW XHMHUHU B
CHCTEME ECTECTBEHHBIX HAYK U €€ poH B 00ECIICUCHHH YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA B
peleHUH Mpo0JIeM HKOJIOTHYECKOM, SHEpreTHYecKOH M MUILEBOM 0e30MacHOCTH, B pa3BUTHU
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHHUKOB HHEPIUU, B O0ECIEYCHUU
PaLMOHATIBHOIO MPUPOJIONONIB30BaHMs, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
YeJIOBEKa, a TAK)Ke IKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U MIPUPOTHON
cpere;

BJIAJICHUE CHCTEMOM XMMMYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJATrarOLIUe
HOHSTHUS — XHMUYECKHI SJIEMEHT, aTOM, SIJPO M dJIEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHbIE
opOuTany, OCHOBHOE M BO3OYKIEHHOE COCTOSHHS aToma, THOpHIM3aIis aTOMHBIX OpOUTAaJeH,
UOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPHULATENBHOCTb, CTENEHb OKMCIECHUS, XUMHUUYECKas
CB$13b, MOJIb, MOJISIPHASI MAcCa, MOJISIPHBINA 00BEM, YTTIEPOIHBIN CKeNeT, PYHKIMOHATIbHAS TPYIINA,
panukan, CTPYKTYpHble (GOpMynbl (pa3BEPHYTBIE, COKpALIEHHbIE, CKEJETHBIE), H30MEpUs
CTPYKTYpHasi ¥ MIPOCTPAHCTBEHHAs (F€OMETPUYECKasi, ONTHYECKAsi), H30MEPHI, TOMOJIOTHIECKUI
psii, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOJ- M a30TCOAEpXKAle OpPraHMYeCKUe COEAMHEHUS,
MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHHUS; TEOPHH, 3aKOHBI
(mepuogmyeckuii 3akoH J[. . MenneneeBa, Teopus CTPOCHHS OpraHMYECKUX BemiecTB A. M.
BytnepoBa, 3aK0H COXpaHEHHs MacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHHUS SHEPTHH TTPU
XUMHUYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMHUHU, MUPOBO33PEHUYECKHE
3HAHUS, JIeXKAIUe B OCHOBE MOHWMAHUS MPUYMHHOCTH U CUCTEMHOCTH XMUMHYECKHX SBIICHHIA;
NpPEJCTaBICHU O MEXaHU3MaX XMMMYECKHX PEaKIMH, TePMOJUHAMHUYECKUX U KHMHETHYECKUX
3aKOHOMEPHOCTSIX WX MPOTEKaHHUs, O B3aMMHOM BIIUSTHUHM aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIax
(MHIYKTUBHBIA U Me30MepHbIi 3 dexTsl, opuenTanTsl | u |l poaa); pakronoruveckue cBeneHus
O CBOWCTBaX, COCTaBe, IMOJYYEHUH W 0€30MacHOM HCIIOIB30BAHUHN BAXHEHIINX OPTaHUYECKUX
BEIIECTB B OBITY M MNPAKTUYECKON JEATEIBHOCTH YEIOBEKa, OOLIMX HAy4YHBIX HPUHIUMIAX
XUMHYECKOI0 IPOU3BOJICTBA (Ha MPpUMEPE MPOU3BOICTBA METaHOJIa, IepepadOTKN HEPTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTE€pPHbIE MPU3HAKU MTOHITUH, yCTAaHABIUBATb
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIHE IMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOWCTB OPraHMYECKUX COEMHEHUM;

c(OPMUPOBAHHOCTh YMEHUI:

UCIOJIb30BATh XUMUYECKYIO CHMBOJIUKY JJISl COCTABJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKENIETHBIX) (POPMYIT OpraHU4YECKHX BEUIECTB;

COCTaBIIATh YpaBHEHUS XHMHUYECKHX pEaKIUi W pacKpbplBaTh MX CYIIHOCTb:
OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIX PEAKIIMI TIOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOTO OalaHca
3TUX pEaKUMH, peakuuii MOHHOTO OOMEHa MyTEM COCTABIEHHS UX IOJHBIX U COKPAIIEHHBIX
WOHHBIX YPAaBHEHU;

M3rOTaBIMBATh MOJEIN MOJEKYJd OPraHMYeCKUX BELIECTB JUId WJUIIOCTPALUU HX
XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

cOPMHPOBAHHOCT, ~ yYMEHHUH:  yCTaHaBIMBaTh  NPUHAAJICKHOCTh  H3YUYEHHBIX
OpPraHMYeCKHUX BEIIECTB II0 HMX COCTaBy M CTPOCHHIO K OMNpPENeNEHHOMY KIacCy/Tpyrie
COEZIMHEHUH, JaBaTh UM Ha3BaHUs 1o cucremarndyeckoil Homenkinatype (IUPAC) u npuBoautsb
TPUBMAJIbHBIE Ha3BaHUs MJI OTAENbHBIX IPEACTAaBUTENCH OpPraHMYEeCKUX BEUIECTB (ITHJICH,
alleTUJICH, TOJYOJI, TIUIEPHH, STHICHTINKOIb, (PeHo, hopMalbIeri, aleTaibIerusl, aleToH,
MypaBbHHAasl KHCJIOTa, YKCYCHasi KUCJIOTA, CTEApUHOBAsA, OJCHMHOBAs, MaJbMUTUHOBAS KHCIIOTHI,
[JIMIUH, aJaHWH, MalibTo3a, (PpyKTO3a, aHWIWH, IUBUHWI, W30MPEH, XJIOPONPEH, CTUPOT H
JpyrHe);

c(OPMHPOBAHHOCTh YMEHHS OIPENENIATh BHJ XUMHUYECKOW CBSI3U B OPTraHUYECKUX
COEIMHEHUX (KOBAJICHTHAs! U UOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);



c(OPMHPOBAHHOCTh YMEHUSI MPUMEHSTH IOJIOKEHUSI TEOPHHM CTPOSHUSI OPraHMYECKHX
BeiecTB A. M. byrtnepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTpOCHHUS;

cOpPMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTpoeHHe, (usnueckue u
XMMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTAaBUTEINCH pa3IMUHBIX KJIACCOB OPTaHUYECKUX BEUIECTB:
QJIKaHOB, LHUKJIOAJIIKAHOB, AJIKCHOB, AJKaJHEHOB, AJKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, AJIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXHBIX 3(HUPOB, KHUPOB,
HUTPOCOECTUHEHUN U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJHCAXaPUIIOB),
WUTIOCTPUPOBATh TEHETUYECKYI0 CBSA3b MEXKAY HHMH YPaBHEHHSMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIH ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMHPOBAHHOCTh yMEHHUSI TOATBEPXKJIAaTh HAa KOHKPETHBIX MpUMEpax XapakTep
3aBHCUMOCTH PEaKIMOHHON CIOCOOHOCTH OPraHMYECKUX COEAMHEHUHW OT KpaTHOCTU U THUIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31 ), B3AUMHOTO BJIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEepPHU30BaTb HCTOYHUKU YTIIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W NPAaKTUYECKOe NPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OPMHPOBAHHOCTh BIAJICHUSI CHUCTEMOW 3HAHMHA O ECTECTBEHHO-HAYYHBIX MeETOJax
MO3HAHUS — HAONIOJICEHWH, W3MEPEHUH, MOJEIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH 9TH 3HAHUS;

chOpPMUPOBAHHOCTh ~YMEHHUS TMPUMEHSATH OCHOBHBIC OMNEPALUU  MBICIUTEIHHOU
NEeSTeTbHOCTH — aHalIW3 W CHHTE3, CpaBHEHHE, O00O0O0IIeHHe, CHUCTEMAaTH3alMIO, BBISBIICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — /JIsl M3yU€HUsl CBOMCTB BEIIECTB M XUMUYECKUX PEaKIUi;

c(OPMHPOBAHHOCTh YMEHHIA: BBISBIISITh B3aUMOCBS3b XUMUYECKUX 3HAHUH C MMOHATHIMUA
U TpPEJCTAaBICHUAMU JPYTUX €CTECTBEHHO-HAyUHBIX NPEIMETOB s 0ojee OCO3HAaHHOTO
MOHMMaHHS CYINIHOCTH MaTepHajJbHOTO €IWHCTBA MHpA, UCIOJIH30BATH CHCTEMHBIE 3HAHUS II0
OpPraHMYeCcKOl XUMHMHU JJIsi OOBSICHEHHs U MPOTHO3UPOBAHUS SIBICHUHN, HMEIOIINUX €CTECTBEHHO-
HAYYHYIO TIPUPO.Y;

c(OPMHPOBAHHOCTh YMEHMH: NPOBOAUTH Pacu€Thl MO XHUMHYECKHM GopMylIaM MU
YPaBHEHHUSIM XUMHUYECKUX PEAKIMi C HCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacu€Thl M0 HAXOXKICHHI0O XMMUYECKOH (hOpMYJIBI BEIIECTBA 10 M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, MJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTH YMEHHIA: TPOTHO3UPOBATh, AHAJTTM3UPOBATh U OLEHUBATDH C TTO3UIHHA
HKOJIOTHYECKOM ©0€30MacHOCTU IOCHEACTBUS OBITOBOM W IMPOM3BOACTBEHHON JESTEIbHOCTH
YEJIOBEeKa, CBS3aHHOM C TIEepepabOTKON BENMIECTB, HCIOJIB30BAaTh TOJYyYEHHBIE 3HAHUS IS
NPUHATHS TPAMOTHBIX PEIIeHUH MPOOJIeM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENILHO IJIAHUPOBATh M TPOBOIUTH XUMHUECKHUI
HKCIEPUMEHT (TIOJIyUe€HHE U U3yUYeHHE CBOMCTB OPraHNYEeCKUX BEIECTB, KAUYECTBEHHbIE PEAKLIUU
YIIIEBOAOPOIOB PA3IMUHBIX KJIACCOB M KHCIOPOICOACPIKAIINX OPTaHMUECKUX BEIIECTB, PEIICHHUE
HKCIEPUMEHTANIBHBIX 3a/1a4 110 PACIIO3HABaHUIO OPTaHUYECKUX BEIIECTB) C COOJIIOICHUEM MPaBHIT
Oe3omacHOro odOpalieHus C BellecTBaMHM U Jab0opaTOpHbIM 000pyAOBaHUEM, (HOPMYIHPOBAThH
LeNlb  HMCCIENOBAaHUs, TMPEACTABIATh B pa3UYHOM (QopMe pe3ynbTaThl dIKCIEPUMEHTA,
aHATM3UPOBATH U OIEHUBATH MX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOJro/1aTh MpaBwIa SKOJOTHUYECKH IIEIeCO00Pa3HOTO TMOBEACHUS B OBITY M TPYIOBOM
JEeSITeIbHOCTH B LEISIX COXPAHEHHUS CBOETO 370pPOBbs, OKPY)KAIOLIEH NpPUPOAHON cpensl U
JOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JEHCTBUSA Ha >KUBBIE OPTaHU3MBI OINpPENEIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMAas cMbIch noka3arens [1JK;

aHAJM3UpPOBaTh  LIEJIECOOOpPAa3HOCTh  NPUMEHEHHS  OpPraHWYECKMX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0Nb3A;



c(hOPMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH IICJICHATIPABICHHBIA TOUCK XHUMHYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas M y4yeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi HMH(popmauuu, VHTEpHET M Jpyrue), KPUTUYECKH aHATU3UPOBATh XHMHUYECKYIO
uH(popMalnIo, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C MOCTABIIEHHON y4eOHOI
3a/1a4en.

11 KITIACC

[Ipenmernsie pe3yabTaTbl OCBOeHHA Kypca «OOmas ¢ HEOpraHudyecKas XUMUs»
OTPAXKAIOT:

c(OPMHPOBAHHOCTH MPEJICTABICHHUI: O MATEPUATBHOM EIMHCTBE MUPA, 3aKOHOMEPHOCTSX
Y TI0O3HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE Y 3HAUYEHUU XUMHH B CHCTEME €CTECTBEHHBIX HAyK
u e€ poiau B 00ECIEYeHUH YCTOWYMBOTO PA3BHUTHUSA, B PELICHUU MPOOJIEM HKOJIOTHYECKOM,
SHEPreTUYeCKOM U TMUIIEeBOM OEe30MacHOCTH, B Pa3BUTHM MEIUIUHBL, CO3JAaHMM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPrud, B  OOECHEUEHHWU  PalMOHAIBHOIO
MPUPOIONOIB30BaHUs, B OPMUPOBAHUN MUPOBO33PEHUS U OOIICH KyIbTYpbl 4YEJIOBEKA, a TAKKE
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO M IIPHUPOTHON CPEIE;

BJIAJICHUE CHUCTEMOW XMMHMYECKUX 3HAHHWM, KOTOpas BKIIIOYAET: OCHOBOIOJATrarolIne
HOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AEKTPOHHAsI 000I04YKa aTOMa, S-
, p-, d-aroMHBIe OpOWMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, THOPUIM3AIUS
aTOMHBIX OpOWTaneil, MOH, MOJEKyJa, BaJEHTHOCTb, AJIEKTPOOTPULATEIbHOCTh, CTENEHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOpOJIHAs),
KPUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas PEaKLMs, PacTBOP, SJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
3JIEKTPOJINTUYECKAs] ~ JUCCOIMAlMs, CTENEeHb JUCCOLMAllMM, BOJOPOAHBIM  ITOKa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBON 3()h(PEKT XUMHUUECKON peaklMy, CKOPOCTh XUMHUECKON
peaKkuMy, XHMHUYECKOe pPABHOBECHE; TEOPUHM U 3aKOHBI (TEOpHUS DIEKTPOJIUTHYECKOM
quccounanuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXpaHEHUs U MPEBPALEHUs SHEPTUM MPU XUMHUYECKUX PEAKLMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI A3BIK XUMHH,
MHUPOBO33PEHUYECKHUE 3HAHUsA, JIEKAIIUE B OCHOBE IOHUMaHUs NPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKHX SIBJICHUI; COBPEMEHHBIE IIPEJICTABIICHNS O CTPOCHUU BEIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIPHOM M HAJMOJIEKYJSIPHOM YPOBHAX; IPEACTABICHUS O MEXaHU3MaX XHUMHUYECKUX
peaKkiui, TEPMOJAMHAMHUYECKMX M KHHETUYECKHX 3aKOHOMEPHOCTSAX UX NPOTEKaHus, O
XMMHUYECKOM PAaBHOBECHHM, PACTBOpAX U JHUCIEPCHBIX CHcTeMax; (PaKTOIOTHYECKUe CBEIEHUS O
CBOICTBaxX, COCTaBe, MOJYyYEHUN M O€30IaCHOM MCIIOJIb30BAHUM BaXHEHIINX HEOPraHMYECKUX
BEIIECTB B OBITY M MpPAaKTUYECKOW MAEATENbHOCTH YeJIOBEKa, OOIIMX HAy4YHBIX MPHUHIUIAX
XUMHYECKOTO ITPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHIA: BBISIBIISITh XapaKTePHbIE MPU3HAKY TIOHATHH, yCTAHABITUBATh
UX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MOHATUS NMPU ONMHCAHWUM HEOPTaHWYECKHX
BEIIECTB U UX IIPEBPALLECHU;

c(OPMUPOBAHHOCTh YMEHHUS HCIOIb30BaTh XUMHUECKYI0 CUMBOJIUKY JJIsSi COCTABICHUS
dopMyn BemeCTB M ypaBHEHHH XUMHUYECKUX pEaKLUH, CUCTEeMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbIE Ha3BaHHS OT/ICIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUS ONPEIEIATh BAJICHTHOCTh U CTENIEHb OKUCIIEHUS XUMUYECKUX
AIIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHasA, MeTalInyeckKas,
BOJIOPOJIHAS ), THIT KPUCTAIITMYECKOH PeIIETKH KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3M M THUMA KPUCTAJUIMYECKOH pEeImETKH, OOMEHHBIH U JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(OPMHPOBAHHOCTh YMEHMIA: KJIACCU(PHUIMPOBATH: HEOPraHWYECKHUE BEILIECTBA IO HX
COCTaBY, XMMHMUYECKHE PEaKUUU IO Pa3JIUYHBIM MPU3HAKAM (YUCIY M COCTaBY pPearupyrouIux
BEIIECTB, TEIUIOBOMY d3((EKTy peakuuu, H3MEHEHHIO CTENEHEW OKHCICHHs 3JIEMEHTOB,



00paTUMOCTH, y4YacTUIO KaTajau3aTopa U JpYIue); CaMOCTOSTENbHO BBIOMPATh OCHOBAaHUS U
KPUTEPHHU U1 KJIacCU(UKALMHN N3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIUMI;

c(OpPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICH Mepuogudeckoro 3akoHa J[. W.
MenpgeneeBa U JI€MOHCTPUPOBaTb €0  CUCTEMATU3UPYIOILYIO, OOBACHUTEIBHYHD U
IPOTHOCTUYECKYIO (YHKIINU;

c(OPMHUPOBAHHOCTh YMEHMH: XapaKTEPU30BATh 3JIEKTPOHHOE CTPOEHHUE aTOMOB U MOHOB
XUMUYECKHX JJIEMEHTOB IIE€pBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenpeneeBa, UCIONIB3Yys MOHATHUS «IHEPIETUUYECKUE YPOBHU», «IHEPIETUYECKUE IOLYPOBHMY,
«S-, p-, d-aToMHBIE OPOUTAIIHY, «OCHOBHOE M BO30YXIEHHOE YJHEPIrEeTUICCKUE COCTOSTHHS aTOMa,;
OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHs CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M UX COCIMHEHHH 10
nepuonaM u rpynmnam Ilepuoguueckont cucremsl . M. MenneneeBa, BaJleHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHMSI UX JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh yMEHHWI: XapaKTepH30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE
CBOICTBA BEIIECTB Pa3IUYHbIX KJIACCOB, NOATBEP)KIATh CYLIECTBOBAHME I€HETHMYECKON CBA3U
MEXy HEOPTaHHYECKMMU BEIIECTBAMH C IIOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKHUX
pEaKI;

c(OPMHPOBAHHOCTH YMEHUS PACKPBIBATH CYIIHOCT: OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX
peaKuMii MOCPeCTBOM COCTABJICHHSI 3JICKTPOHHOI'O OajlaHca 3TUX peaklUil; peakuuil HOHHOrO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPAUIEHHBIX HOHHBIX YpaBHEHHI; peakuuil
THJIPOJIM3a; PeaKkUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB LUHKA U
ATIOMUHHUS);

C(OPMHUPOBAHHOCTh YMEHHUS OOBSCHATh 3aKOHOMEPHOCTH INPOTEKAHUS XHUMHUYECKUX
peakuui ¢ y4€TOM MX DHEPreTHYECKHUX XapaKTEPHUCTHK, XapaKTep HW3MEHEHHMS CKOPOCTH
XMMHUYECKON PEeaKIMU B 3aBUCHUMOCTU OT Pa3iIMuYHBIX (PaKTOPOB, a TaKXKe XapaKTep CMEIICHUs
XUMHYECKOI'0 PaBHOBECHUS I10/1 BIUSHUEM BHEIIHUX Bo3aeicTBuil (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPH30BATh XUMUUECKUE PEAKIUH, JISKAIINE B OCHOBE
MPOMBIIIIEHHOTO TIOJYyYEHUS] CEpHOW KHUCJIOThL, aMMHaka, OOIIue HaydHble MPUHIUIIBI
XUMHUYECKHX TPOU3BOJCTB; LEIeCO00pPa3HOCTh NPUMEHEHUS HEOPraHWYEeCKHX BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0Nb3A;

c(OPMHPOBAHHOCTH BJIA/ICHUS CUCTEMO 3HaHUI 0 METO/1aX HAYYHOTO MO3HAHUS SIBIICHUI
IPUPO/IbI — HAOIOIEHNE, U3MEPEHNE, MOAECTUPOBAHNE, SKCIIEPUMEHT (PeabHbIA U MBICIIEHHBI ),
UCIIOJB3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHHA IPUMEHITh OTH 3HAHUSA IIpU
HKCIEPUMEHTAJIbHOM HCCIEAOBAaHUN BEIIECTB M Ui OOBSCHEHHS XHMHUYECKHUX SIBICHUH,
MMEIOLINX MECTO B IPUPOJIE, IPAKTHUUECKOH EATENBHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HH;

c(OPMUPOBAHHOCTh YMEHUS BBISIBISTH B3aUMOCBSA3b XUMUUYECKUX 3HAHUM C TOHITUSIMU U
NpPEJCTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHbIX IpeAMETOB s Oojiee OCO3HAHHOTO
ITOHUMAaHUs MaTepUaIbHOIO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTH YMEHUS TPOBOJIUTH PACUETHI: C UCIIOJIB30BAaHUEM ITOHATUN «MacCOBas
JI0JIsl BEILIECTBA B PaCTBOPE» M «MOJISIpHAsi KOHLIEHTPALIKs»; MacChl BellecTBa Wik 00bEMa rasa no
U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCe UM OOBEMY OIHOTIO M3 YYaCTBYIOUIUX B pEaKLUUU
BEIIECTB; TEIUIOBOTO 3 (pexTa peakuu; 3HaU€HUs BOJOPOJIHOTO MOKA3aTelsi paCTBOPOB KUCIOT U
mejao4Yed ¢ M3BECTHOM CTENEeHbI0 TUCCOIMAlMU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
MIPOJIYKTa PEAKIMH, €CJIM OJHO M3 MCXOIHBIX BEHIECTB JAHO B BHJIE PACTBOPA C ONPENEIEHHON
MaccoBOM J0y1el paCTBOPEHHOTO BEIIECTBA HITH JIAHO B U30BITKE (MMEET MPUMECH ); TOJTU BBIXO/A
IPOAYKTa peakuu; 0ObEMHBIX OTHOLICHUH T'a30B;

c(OPMHPOBAHHOCTh YMEHUI: CAMOCTOSTENIFHO IJIAHUPOBATh U MPOBOJUTH XUMHUECKHUI
9KCHEPUMEHT (IIPOBEACHNE PEAKIIMIA HOHHOTO OOMEHA, MOATBEPKACHNE KAYECTBEHHOTO COCTaBa
HEOPraHUYECKHUX BELIECTB, OIPEAEICHUE CPEbl PACTBOPOB BELIECTB C ITOMOILBI UHIUKATOPOB,
U3y4eHHE BIHUSAHMS pa3IUYHbIX (PAKTOPOB HAa CKOPOCTh XMMHYECKOH peakiuu, pelIeHHe
HKCIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «Metamibl» u «Hemeramib») ¢ coOMOACHUEM TPaBHI
Oe3omacHOTO OOpalieHuss ¢ BEIeCTBaMU M JabOpaTOpHBIM 000pyAOBaHHEM, (HOPMYIHUPOBATH



LeNb HMCCIENOBAaHUS, TMPEICTaBIATh B pa3nuyHOM (opMe pe3yabTaThl SKCIEPUMEHTA,
AHAJIN3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTS;

c(OPMHPOBAHHOCTh YMEHUI: COOIOIATh MPABUIIA MTOJIB30BaHUA XUMHUYECKON MOCYI0H U
1a00paTOpHBIM 000PYOBaHUEM, OOPAILIEHNUS C BEILECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU 1O
BBITTOJIHEHUIO JTAOOPATOPHBIX XUMHUECKUX OTBITOB, SKOJIOTHUECKH 1IETIECO00Pa3HOTO TOBEACHUS
B OBITY M TPYIOBOH JEATENbHOCTH B LEISIX COXPAHEHUS CBOETO 3/10POBbs, OKpYXarolei
IPUPOJHOM Cpelbl M JOCTHXKEHMS €€ YCTOMYMBOIO PAa3BUTHs, OCO3HAaBaThb OIACHOCTh
TOKCHYECKOrO0 [JEHCTBUS Ha JKHUBBIC OPIaHU3MBI ONPEACIEHHBIX HEOPraHMYECKUX BEILECTB,
noHumasi cMbica nokaszaress [TJIK;

C(OPMHUPOBAHHOCTh YMEHHMH: OCYIIECTBIISATH IIEJICHANPABICHHBI MOUCK XHMHUYECKOM
uHPOpPMALlUK B PA3IMYHBIX MUCTOYHUKAX (HayyHas M ydeOHO-HaydHas JHUTEparypa, CpeicTBa
MaccoBo HH(popmanuu, MHTepHeT M Jpyrue), KpUTUYECKH aHAJIM3MPOBATH XMMUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCII0JIB30BATH B COOTBETCTBUM C IMOCTaBICHHON yueOHOMI
3aJ1avuen.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne  HawummenoBanue @ KoauuecTBo yacoB OcHOBHBbIE Buabi DJ1eKTPOHHBIE BocnuraTtebHbIi
n/  Pa3ieioB U TEM Bcee KoHTpoub Ipakruuec BHABI AesATeTbHOCTH (uudpossbie) KOMIIOHEHT
o NporpaMMbl ro HBIE KHe AesiITeJIbHOCTH no o0pa3oBaTeJ/ibHbI npo)opHeHTano
PadoThI PadoThI o0yualomuxcst ¢popmupoBanuro e pecypchbl HHbIi MUHUMYM
(pyHKIHOHAIBH
0ii rpPaMOTHOCTH
odyuyawuuxcs
Paszpnen 1. Teoperuyeckne 0OCHOBbI OPraHU4eCKON XMMHHU
1.1 [Mpenmer 8 1 0 oéradesaiom AHaIM3UPOBATH, bubnuoreka [IOK =~ ®opmupoBanue
OpraHUYeCKOn CHCTEMOI1 HHTEPIPETUPOBA https://myschool.e = MHpOBO33peHUA,
xumun. Teopust XUMHYECKUX Tb IAaHHBIC 1 du.ru/ COOTBETCTBYIOLIETO
. enaThb
CTPOCHUSA 3HaHUH, '300 eTCTBYIO COBPEMEHHOMY
TBETCTBYIOILU
TaHUYECKUX KoTOpas YPOBHIO pa3BUTHA
OpraHuiee oTopa € BBIBOJIBI HAVKH T
COeJIMHEeHHMIT A. BKJIIOYAET: O6BACHUTS 6y 3
TBEHHOM
M. byrieposa TEOpUH U MOTCHIIHATBHBIE OOIICCTBCHHO
3aKOHBI (TEOpUs  TPUMCHEHHUSI TIPaKTHKH,
CTpOCHHS €CTECTBEHHOHAYY TTOHUMaHHUs
Cenn(UKA XUMUAN
OPTaHUYECKUX ngo 3HAHUA )19 10 <1)
o0rmiecTBa KaK HayK{
BemecTB A. M. m YR,
OCO3HaHUS €€ POJH B
Bytnepoga,
(dhopMupoBaHUH
3aKOH
paIoHaIBHOTO
COXpaHEeHHUs
HAYYHOTO
MAcChl MBIIICHHS,
BEIIECTB); CO3/IaHUN
3aKOHOMEPHOCT LLeJIOCTHOTO
u, MIpeICTaBIeHUs 00
CHUMBOJIMYECKH

U SI3BIK XUMHH;

OKPY>KaroIIeM MHpe
Kak O €IMHCTBE



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

MHPOBO33pPEHYE
CKHE 3HAHUS,
JIe)KaIye B
OCHOBE
IMOHUMAaHUs
MPUYUHHOCTH U
CHCTEMHOCTH
XHMHYECKHX
SIBIICHUI.
VCMAHABIUBAI)
m
MIPUHAIICKHOC
Th U3yYEHHBIX
OpTraHUYCCKUX
BEIIIECTB IT0 UX
COCTaBY H
CTPOCHHUIO K

TIPUPOJIBI U
YeIOBeKa, B
MTO3HAHUH
MIPUPOTHBIX
3aKOHOMEpPHOCTEN U
perIeHnH IpodIeM
COXpaHEHUS
MIPUPOTHOTO
paBHOBeCHS
Bocnuranue
TOTOBHOCTH H
CIOCOOHOCTH K
HEMPEePHIBHOMY
00pa3oBaHUIO U
camMo00pa30BaHMIO,
K aKTHBHOMY
MOJTyYE€HUIO HOBBIX
3HAHUH 110 XUMUH B

ONpeIeICHHOM COOTBETCTBUU C
y JKU3HCHHBIMU
KJIaccy/rpyme MOTPEOHOCTSIMH;
COCIUHEHUH,

JlaBaTh UM

Ha3BaHUSA 110

CHCTEMAaTUYECK

ol

HOMEHKIIaType

(IUPAC)

1.2 Peaxuuun cocmaenfom AHanM3upoBaTh, bubmoreka [JOK | ®opmupoBanue
OpPraHMYECKUX ypaBHEHUS HHTCPIPETHPOBA https://myschool.e = MupoBo33peHUs,
COEIMHEHUIA XUMHUYECKHX Th TaHHBIC 1 du.ru/ COOTBETCTBYIOLIETO

peakiuii u  enarh COBPEMEHHOMY
packpbiBath nx | COCTBCTCTBYIOIIH YPOBHIO Pa3BUTHS
€ BBIBOIBI

CYIIHOCTB:

HayK{ U
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OKHCIIUTETHHO-
BOCCTaHOBUTEI
BbHBIX peaKIui
MTOCPEACTBOM
COCTaBJICHHS
AJIEKTPOHHOTO
Oamanca 3THX
peaKIui,
peaxiuin
HMOHHOTO
obMeHa TyTEM
COCTaBIIEHUS HX
TTOJTHBIX u
COKPAIIEHHBIX
MOHHBIX
YpaBHEHUH;
8bIABAIOM
B3aMOCBA3b
XUMHNYECCKHUX
3HAHUU c
IIOHATUSIMHU nu
MIPEACTABIICHUS
MU JpYyrux
€CTECTBEHHO-
Hay4YHBbIX
NPEAMETOB 1A
Oonee
OCO3HAaHHOTO
IIOHUMAaHUusA
CYIITHOCTH
MaTepHAITBHOTO
CIUHCTBA MHUpa,
WCIIOJIb30BaTh
CHUCTEMHBIC

OOBICHUTD
[IOTEHLUAIBHBIE
[IPUMEHEHNS
€CTECTBEHHOHAYY
HOTO 3HAHUS I
ob1ecTBa

001IecTBeHHOM
TIPaKTHKH;
MTOHUMAaHUS
crieln(hUKA XUMAH
KaK HayKH,
0CO3HaHUs €€ poJv B
dhopmupoBaHUT
paIoHAIBHOTO
HAy4YHOTO
MBIIIICHAS,
CO3/TaHUHU
IIEJIOCTHOTO
MIpeICTaBICHUS 00
OKpYXaroIieM MUpe
KaK O eIMHCTBE
MIPUPOJIBI U
YeIOBeKa, B
IIO3HAHUHN
NIPUPOAHBIX
3aKOHOMEPHOCTEN U
pemiennu npodiem
COXpPaHEHUs
MIPUPOJTHOTO
paBHOBECHS
Bocnuranue
TOTOBHOCTH U
CITIOCOOHOCTH K
HENPEPBIBHOMY
00pa30BaHUIO U
caM000pa30BaHHMIO,
K aKTUBHOMY
TMMOJIY4YCHUIO HOBBIX
3HAHUH 110 XUMHUH B
COOTBETCTBHU C




3HAHUSA o KU3HEHHBIMHU
OpraHu9IEeCKOM ITOTPEOHOCTSIMU;
XUMHUH JUTS
OOBsICHEHUST U
MIPOTHO3UPOBAH
s SIBIICHUH,
MMEIOIITIX
€CTEeCTBEHHO-
HAy4YHYIO
HIpUpONY;
HUroro mo paznemy 10
Pazpnen 2. YrieBoaopoasl
2.1 IIpenensHbIe 5 UCNOAB3YIOM Onucatp u bubmmoreka [IOK = Bocnuranue

YTJIEBOIOPOJIBI — XUMHYECKYHO OLICHUTH https://myschool.e | yoexnénHnoctu B

aJIKaHbI, CUMBOJIUKY IS Croco0bI, du.ru/ 0c0001 3HAYNMOCTH

IHKJI0ATKAHBI COCTABJICHUS KOTOpBIC XUMUH IS
MOJIEKYJISIPHBIX HCILIOHBYIOT COBPEMEHHOM
U CTPYKTYPHBIX YUGHEIE, UTOOEI LMBWIN3ALMY: B €€

" . obecreynTh g

(pa3BépHyTOIA, HAIEKHOCTD T'YMaHUCTHYECKOM
COKpALIEHHOH) JAHHBIX H HaIpaBJIe€HHOCTH U
hopmy JOCTOBEPHOCTH BOKHOH POIIA B
OpPraHUYECKUX 00BSICHEHU] CO3JJaHUH HOBOM
BEIIECTB U 0a3bl MaTepUATBHON
YpaBHEHUI KYJIBTYPBI, PELLICHUN
XUMHUYCCKUX I‘J'IOGELHI)HBIX
peaKIuii, npo0aem
U3roTaBJINBATH YCTOﬁqHBOFO
MOJIEIH pa3BUTHUA U
MOJICKYIT AKOJIOTHYECKHU
OpPraHMYECKUX KOM(DOPTHOM KU3HU
BEIIECTB IS KXKIO0T0 4iieHa
WJLTIOCTPALIAN 00I1eCTBA;

ux
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XUMHYECKOTO H
MPOCTPAHCTBEH
HOTO CTPOEHUS;
Xapaxkmepuzyio
M COCTaB,
CTpOEHHE,
dbu3udeckue u
XUMHYECKHE
CBOMCTBA

Bocrmranne
€CTEeCTBCHHO-
Hay4HOH
TPaMOTHOCTH:
IMOHHMAaHUS
CYIITHOCTH METOJIOB
IMO3HAHUS,
WCTIONTE3YEMBIX B
€CTEeCTBECHHBIX
HayKax,
CIIOCOOHOCTHU
HCIOJIB30BATh
MOJTyJaeMble 3HAHUS
DI aHAIIM3a U
00BSCHEHUS
SIBIICHUI
OKPYXKAroIIero Mupa
Y TIPOUCXOIAIINX B
HEM U3MEHEHMU,
YMEHHUS JeNNaTh
000CHOBaHHbBIE
3aKIIIOYCHUS Ha
OCHOBE HAYIHBIX
($hakToB U
AMEIOIINXCS JaHHBIX
C TIEJIBIO TIOTyYCHUS
JIOCTOBEPHBIX
BBIBOJIOB;
Bocnuranne
CIIOCOOHOCTH
CaMOCTOSITEIIHHO
HCIIOJIb30BATh
XUMHYECKHE 3HAHUS
IS peTIeHUs




2.2

Hemnpenenpasie 14
YTIICBOIOPOIBI:

AJKCHBI,

aNKaJIUCHBI,

AJKUHBI

xapaxmepuzyio
M COCTaB,
CTpOCHHUE,
¢dusnueckue u
XMMHUYECKUE
CBOMCTBA
nposoosim
BBIYUCIICHUS TI0
XHUMHUYECKUM
YpaBHEHUSIM
(Mmaccpl,
00BéMa,
KOJINYeCTBa
HCXOJTHOTO
BEIIECTRA UK
MPOIYKTA
peakiuu 1o
W3BECTHBIM
Macce, 00bEMy,
KOJINYECTRY
OJTHOTO U3
HCXOJTHBIX
BEIIIECTB HIIH
MPOAYKTOB
peaxuun);
cobardarom
MpaBuiIa
MOJIb30BAHUS
XUMHUYECKOU
MOCYJI01 U

AHaTU3UPOBATH,
HWHTEPIPETHPOBA
Th IaHHBIE U
JIeNaTh
COOTBETCTBYIOIITH
€ BBIBOJIBI
OLesuBaTh
Hay4JHBIC
apryMEHTHI U
JI0Ka3aTeNbCTBa
13 Pa3IMIHBIX
HCTOYHHUKOB
(mampumep,
rasera,
HNurepHer,
JKypHAJIbI)

bu6nmoreka IJOK
https://myschool.e
du.ru/

pobiieM B
peabHBIX
KUZHEHHBIX
CUTYAIHSIX;
Bocnuranue
yOexIEHHOCTHU B
0C000# 3HAYUMOCTH
XUMHH JJI5
COBpEMEHHOMN
IUBWJIN3AIAH: B €€
T'YMAaHUCTHYECKON
HaIpaBJICHHOCTU U
BAKHOU pOJU B
CO3JIaHUH HOBOM
0a3bI MaTepUATBHOMN
KYJbTYpbI, PEIICHUU
TIO0ATBHBIX
mpobieM
YCTOMYUBOTO
pa3BUTHA U
AKOJIOTHYECKHU
KOM(DOPTHOM KU3IHU
KKIO0TO 4iieHa
00I111eCTBa;
Bocnutanue
€CTECTBEHHO-
Hay4HOH
TPAaMOTHOCTH:
MMOHUMAaHUS
CYILIHOCTH METOJIOB
MMO3HAHWS,
WCTIOJIb3YEMBIX B
€CTECTBEHHBIX
HayKax,
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J1a00paTOPHBIM
obopymoBanue
M, a TaK¥xKe
MpaBwiia
oOpareHus ¢
BEIIECTBAMH B
COOTBETCTBHH C
WHCTPYKITUSIMHU
o
BEITIOJTHEHUTO
mabopaTOPHBIX
XUMHYECKAX
OTIBITOB;
RIGHUPYIOM U
BbINOIHAIOM
XUMUYECKHM
JKCIIEPUMEHT
(mpeBpaleHus
OpPraHUYECKUX
BEIIECTB MPH
HarpeBaHuH,
MOJTy4eHue
ITHJICHA U
U3y4YEeHHE €T
CBOMCTB,
Ka4C€CTBCHHBIC
peaxnun
OpPraHNYECKUX
BEIIECTB) B
COOTBETCTBUHU C
MpaBUJIAMHA
TEXHHUKHU
0e30macHOCTH
npu

CITOCOOHOCTH
HCIOJIB30BaTh
MOJTyJaeMble 3HAHUS
JUISL aHATIA3a U
00BSICHEHHS
SIBIICHUI
OKPYKAroIIero Mupa
Y TIPOUCXOSIINX B
HEM N3MCHCHHH,
YMEHHs JIeNaTh
000CHOBaHHEIE
3aKITFOYCHHS Ha
OCHOBE HayYHBIX
(hakToB U
HAMEIOIINUXCS JAHHBIX
C TEIBI0 IOTyYeHHS
JIOCTOBEPHBIX
BBIBOJIOB;
Bocnuranne
CIIOCOOHOCTH
CaMOCTOSATEIIBHO
HCIOJIB30BATh
XAMHYECKUE 3HAHUS
JUTSL PEIICHUS
mpo0ieM B
peaIbHbIX
JKH3HEHHBIX
CUTYaIUIX;
Bocnuranne
WHTEpeca K
MO3HAHUIO U
HUCCIIEI0BATEIHLCKOM
JEATEIHbHOCTH,




oOpareHuu ¢
BEIIECTBAMU U
1ab0opaTOPHBIM
obopymnoBanue
M,
IPEICTaBIATh
pe3yabTaThl
XUMHAYIECKOTO
IKCIEPUMEHTA
B (hopme
3ammucu
ypaBHEHUI
COOTBETCTBYIO
LIUX peakuui u
(dhopMynmupoBaT
b BBIBOJIBI Ha
OCHOBE 3THX

2.3

ApomaTtudeckue
YIIIEBOAOPOIBI
(apensr)

pE3yJIbTaTOB;
xapaxmepuzyio  TIpennoxuTh

M COCTaB, CIoco0 HAyYHOTO
cTpoenue, HCCIIeIOBAHUS

JIAHHOT'O BOTIPOCa
¢dusnyeckue u

XUMHUYECKHE
CBOMCTBA

bubmuoreka IIOK
https://myschool.e
du.ru/

Bocnuranue
yOEXKIEHHOCTH B
0Cc000¥ 3HAYNMOCTH
XUMHH IS
COBPEMEHHOM
[UBUIIH3AINN: B €€
T'YMaHUCTHYECKOM
HaIpaBIEHHOCTH U
BA)KHOH poJH B
CO37aHUU HOBOH
0a3bl MaTepUaTbHON
KYJIBTYPBI, PELICHUN
TII00aTBbHBIX
npobaem
YCTOMUYUBOTO
pasBUTHS U
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SKOJIOTHYECKH
KOM(OPTHOU KU3HH
Ka)XK70ro 4JIeHa
00I111eCTBa;
Bocrmranne
€CTECTBCHHO-
Hay4HOH
TPaMOTHOCTH:
IMOHHMAaHUS
CYIITHOCTH METOJIOB
IMO3HAHUS,
WCTIONTE3YEMBIX B
€CTEeCTBCHHBIX
HayKax,
CIIOCOOHOCTHU
HCIOJB30BATh
MOJTyJaeMble 3HAHUS
JIJIS aHAIIM3a 1
00BsICHEHNS
SIBIICHHUH
OKpPYXKaroIlero Mupa
Y TIPOUCXOJIAIINX B
HEM U3MEHEHMU,
YMEHHSI JIeNIaTh
000CHOBaHHbBIE
3aKIIOYCHHUS Ha
OCHOBE Hay4YHBIX
(hakToB U
MMEIOIINXCS JaHHBIX
C TEJBIO TTOTyICHUS
JIOCTOBEPHBIX
BBIBOJIOB;
Bocnuranne
CIIOCOOHOCTH




CaMOCTOATCIIBHO
HCII0JIBb30BAaTh
XUMHUYCCKUEC 3HAHUA
IJI pCHICHUA

mpobiieM B
peaIbHBIX
KU3HECHHBIX
CUTYAIHSIX;

2.4 IIpuponusie Gopmupyrom Onucars u Bubmuorexa HOK | Bocnuranue
UCTOYHUKHI Ope/CTaBieHHe | OLICHHUTH https://myschool.e | yoexnénHoCTH B
YIJIEBOJOPOJIOB U 0 XUMHUYECKOM CIIoco0Bl, du.ru/ 0c00011 3HAYMMOCTH
HX epepaboTKa cocrapisitoiem | KOTOPBIC XUMHH JJIS

€CTECTBEHHO- HCTIOTIE3YIOT COBPEMEHHOU
Hay4HOU YUGHEIE, HTOOLI LMBUWIN3ALMU: B €€
o0ecneyuThb -
KaPTHHB MHPA, o aenoen T'YMaHUCTHYECKOH
POIU XUMUH B JAHHBIX H HaIpaBIeHHOCTH U
MMO3HAHUH JIOCTOBEPHOCTh Ba)KHOU POJIH B
SIBJICHUI 00BACHEHUN CO3JaHUH HOBOU
MIPUPOJIBI, B 0a3bl MaTepUANTBHON
(hopMupOBaHUHN KYJbTYpbI, PEIICHUU

MBIILICHHS U
KYJIBTYPBI
JINYHOCTH, €€
(YHKIMOHANBH
on
IPaMOTHOCTH,
HE00X0 MO
JUTSI pEIIeHUS
MPaKTHYECKUX
3aj1a4 U
9KOJIOTUYECKH

000CHOBAHHOTO

r100abHBIX
npo0aem
YCTOHYUBOTO
pa3BUTHUA U
9KOJOTHYECKHU
KOM(OPTHOM KU3HU
Ka)kKJIOTO YIeHa
00111eCTBA;
Bocnuranue
€CTECTBEHHO-
Hay4YHOH
IPaMOTHOCTH:



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

OTHOIICHUS K
CBOEMY
3JI0POBBIO U
MIPUPOTHON
cperne;
xapaxmepuzyio
M UCTOYHHUKH
YTJIEBOIOPOTHO
TO CBIPbS
(aedrs,
MPUPOIHBINA
ras, yroib),
CIoco0bI X
nepepaboTKu U
MPaKTHYECKOE
MPUMEHEHHUE
MPOJYKTOB
nepepadboTKy;
cobmodarom
npaBuiIa
9KOJIOTHUYECKH
1IEJIeCO00pa3HO
T'0 ITIOBEACHUA B
OBITY 1
TPY1OBOI
JCATCIIBHOCTHU B
HEIsX
COXpaHeHUs
CBOETO
3JI0POBBS U
OKpYyXKaroleu
HPUPOIHOU
cpenbl,
0CO3HABATh

IMOHHMAaHUS
CYITHOCTH METO/IOB
IMO3HAHUS,
WCTIONTE3YEMBIX B
€CTEeCTBECHHBIX
HayKax,
CITOCOOHOCTH
HCIOJIB30BATh
MOJTydaeMble 3HAHUS
JUUISL aHATIA3a U
00BSCHEHUS
SIBIICHUI
OKpPYXKAroIIero Mupa
Y TIPOUCXOIATINX B
HEM N3MCHEHHH,
YMEHHs JIeNaTh
000CHOBaHHEIE
3aKIIOYCHHUS Ha
OCHOBC Hay‘IHLIX
($hakToB U
MMEIOIIMXCS JaHHBIX
C LIEJIBIO TIOJYUYCHHS
JIOCTOBEPHBIX
BBIBOJIOB;
Bocnuranne
CIIOCOOHOCTH
CaMOCTOSTEILHO
HCIOJIBE30BATh
XUMHUYCCKUEC 3HAHUA
JUTSL PEIIEHUS
pobieM B
peanbHbBIX
JKA3HEHHBIX
CUTYaIUSX;




OITaCHOCTD
BO3JICHCTBHS Ha
JKUBBIC
OpTaHU3MBI
OIpEEIEHHBIX
OpPTaHUYECKHUX
BEIIECTB,
IMIOHUMAas
CMBICT
ITOKa3aTelrs
I[TJIK, mosicHATH
Ha IpuUMepax
CIIOCOOBI
YMEHBLICHUS U
MpPEeAOTBpAlICH
YA UX BPEIHOTO
BO3JICHCTBHS Ha
OpraHu3M
YeJI0BEKa,

Bocrmranne
HHTEpeca K
0COOCHHOCTSIM
TpyJa B pa3IMIHBIX
cthepax

PO eCCHOHATTLHOM
JIeSITEIIBHOCTH.
Bocrmranne
SKOJIOTHYECKH
11eIecoo0pa3Horo
OTHOIICHUS K
MpHUpoJIe, KaK
HMCTOYHUKY
CYIIECTBOBaHUS
’KU3HU Ha 3eMIIe;
IMOHHMAaHUS
r100aIbHOTO
XapakTepa
9KOJOTHYECKUX
po0eM, BIHSHUS
SKOHOMHUYECKUX
MIPOIIECCOB HA
COCTOSTHHE
HPUPOJHON U
COLMAJIbHOW CPEJIBI;
OCO3HAHUS
HEOOXOAMMOCTH
HICITOJIB30BaHUS
JOCTH)KEHUHN XUMUH
JUTSL PEIICHUS
BOITPOCOB
paIrnoOHAIIBHOTO
MIPUPOIOTIOIB30BAHH
a4

b




2.5

T'anorennpousBon
HbIE
YIJIEBOAOPOIOB

4

Xapaxmepuzyio
M COCTaB,
CTpOCHHE,
¢dusnueckue u
XHMHYECKHE
cBOIicTBa
npo8oosim
BBIYHCIICHHS T10
XUMHYECKAM
yYpaBHEHHSM
(maccpl,
00BEMa,
KOJIYECTBa
HUCXOJIHOTO
BEILIECTBA WIN
IPOIYKTa
peaxuu no
U3BECTHBIM
Macce, 00bEMy,
KOJINYECTBY
OJTHOTO U3
HCXOHBIX
BEILECTB HIIH
HPOJYKTOB
peaxiumn);

Onucarp u
OIICHUTh
CII0COOBI,
KOTOpBIC
HCTIONB3YIOT
y4EHBIC, YTOOBI
obecreunThb
HaIEKHOCTD
JAHHBIX U
JIOCTOBEPHOCTh

bubmuoreka LIOK
https://myschool.e
du.ru/

Bocrmranne
yOEXKIEHHOCTH B
0c000¥ 3HAYNMOCTH
XUMHH JIJIS
COBpPEMEHHOM
LIUBUJIN3ALMHN: B €€
FYMAaHUCTHYECKOU
HaIpaBJICHHOCTH U
Ba)XHOU poJu B
CO3JaHUH HOBOH
0a3bl MaTepUANTBHOMN
KYJbTYpbI, PEIICHUN
r100aTbHBIX
mpobieM
YCTOMYUBOTO
pa3BUTHUA U
9KOJIOTHYECKH
KOM(OPTHOM KU3HU
KaXX70ro 4IeHa
00111€ecTBa;
Bocnuranne
€CTEeCTBECHHO-
Hay4HOU
TPaMOTHOCTH:
IIOHUMAaHUs
CYIIIHOCTH METOJIOB
O3HAHUA,
HCIIOJIb3YEMBIX B
€CTCCTBCHHBIX
HayKax,
CITOCOOHOCTH
HCIIOJIb30BATh
MoJTyJaeMbIe 3HAHUS
JUIS aHAJii3a 1
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00BSICHEHUS
SIBIICHUI
OKPYKAaroIIero Mupa
Y TIPOUCXOSIINX B
HEM N3MCHEHHH,
YMEHHS IeNaTh
000CHOBaHHEIE
3aKITFOYCHUS Ha
OCHOBE HayYHBIX
(hakToB 1
AMEIOIINUXCS JAHHBIX
C TETBI0 IOMYYeHHS
JIOCTOBEPHBIX
BBIBOJIOB;
Bocnuranue
CIIOCOOHOCTH
CaMOCTOSTEILHO
HCIOJIB30BATh
XUMHUYCCKUC 3HAHUSA
JUTSL PEIICHUS

mpo0ieM B
peabHBIX
KH3HEHHBIX
CHUTYAIIHsAX;
HUroro mo paznemy 34
Pazpnen 3. Kucinopoaconep:xaunue opranndeckme coequHEeHUs
3.1 Criuptel. deHon 10 0 1 xapaxmepuzyio AHaNM3UpOBATH, bubmuoreka ITOK | Bocnuranue
M COCTaB, UHTEPIPETUPOBA https://myschool.e = y6exnéuanoctu B
CTPOEHHUE, Th TAHHBIC 1 du.ru/ 0CO00M 3HAYUMOCTH
enaTh
(usnyeckue u A XUMHH JJIs
COOTBETCTBYIOILN .
XUMHYECKUE Y COBPEMEHHOI
€ BBIBOJIBI

CBOIiCTBa

[UBWJIN3AIUU: B €€
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FYMAaHUCTHYECKOU
HaIpaBJICHHOCTH U
Ba)XHOU poOJHU B
CO3/IaHUHU HOBOM
0a3bl MaTepraIbHOM
KYJbTYpBbI, PEIICHUN
TIO0ATBHBIX
pobaem
YCTOMYUBOTO
pa3BUTHA U
9KOJOTHICCKH
KOM(DOPTHOM KUZHU
Ka)KJIOTO WICHA
00I111IeCTBa;
Bocnutanue
€CTECTBEHHO-
Hay4HOH
TPaMOTHOCTH:
IIOHUMAaHUs
CYIITHOCTH METOJIOB
O3HAHUA,
HCIIOJIb3YEMBIX B
€CTCCTBCHHBIX
HayKax,
CIIocoOHOCTH
HCIIOJIB30BaTh
MoJTyJaeMble 3HAHUS
IUIST aHATH3a U
OOBSICHEHHMS
SIBJICHUT
OKPY’KaOIIEeTo MHpa
U TIPOUCXOJAIIUX B
HEM W3MEHEHH,
YMEHUA €1aTh




3.2

KapOonunbHbIe
COCJIMHEHMUSL:
QIIBJICT Ul U
KETOHBI.
Kap6onossie
KUCIIOTHI.

CrnoxHble 3PUPHL

Kupset

21

xapaxmepuzyio
M COCTaB,
CTpOCHHUE,
¢dusnyeckue u
XUMHYECKUE
CBOMCTBA
cobmodarom
mpaBuiia
MOJIb30BaHUS
XUMUYECKOU
MOCYy101 U
n1a00paTOpHBIM
obopynoBanue
M, a TaKKe
MpaBuiIa

[Ipennoxuts
CHoCco0 HayYHOTO
HCCIIEIOBAHMS
JTAHHOT'O BOTIpOCa

bubmoreka IIOK
https://myschool.e
du.ru/

000CHOBaHHEIC
3aKITFOYCHUS Ha
OCHOBE HayYHBIX
(hakToB u
HMEIOIINXCS JAHHBIX
C TEIBI0 OMyYeHHS
JIOCTOBEPHBIX
BBIBOJIOB;
Bocnuranue
CITOCOOHOCTH
CaMOCTOSATEIBHO
HCTOJIb30BaTh
XUMHYECKUE 3HAHUS
JUTSL peIIeHUs
mpo0yieM B
peaTbHBIX
JKU3HEHHBIX
CUTYAIHSIX;
Bocnuranne
yOEeXKIEHHOCTH B
0c000¥ 3HAYNMOCTH
XUMUU 15
COBPEMEHHOM
[UBUJIN3AIUU: B €€
T'YMAaHUCTHYECKOH
HaIpaBJICHHOCTH U
BAKHOU pOJIU B
CO3JIaHMHU HOBOM
0a3bl MaTepUATBHON
KYJBTYPbI, PEIICHUU
ri00aIbHBIX
npodiaem
YCTOMUYUBOTO
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oOpareHus ¢
BEIIECTBAMH B
COOTBETCTBHH C
WHCTPYKITUSIMHU
o
BBITIOJTHEHHTO
J1abopaTOPHBIX
XUMHYECKAX
OTIBITOB;
RIGHUPYIOM U
BbINOIHAIOM
XUMHUYECKUN
SKCTIIEPUMEHT B
COOTBETCTBHH C
MpaBHIIaMHU
TEXHUKHU
Oe3omacHOCTH
npu
oOpalleHuH ¢
BEIICCTBAMH U
nabopaTopHBIM
o0opyoBaHue
Mﬂ
MPEJICTABIISITh
pe3yJIbTaThl
XUMHYECKOTO
IKCIIEPUMEHTA
B hopme
3aInucu
YpaBHEHUH
COOTBETCTBYIO
IUX peakuil u
¢dopmynupoBar
b BBIBO/IbI Ha

pa3BUTHS U
SKOJIOTHYECKH
KOM(OPTHOM KU3HH
Ka)kK70ro 4JIeHa
00111eCTBa;
Bocnuranne
€CTEeCTBCHHO-
Hay4HOH
TPaMOTHOCTH:
IMOHHMAaHUS
CYITHOCTH METO/IOB
IMO3HAHUS,
WCTIONIE3YEMBIX B
€CTEeCTBCHHBIX
HayKax,
CIIOCOOHOCTH
HCIOJB30BATh
MOJTy4aeMbIe 3HAHUS
JUTSL aHAIIA3a |
00BIACHEHUS
SIBIICHHUI
OKPY’KaFOIIEro Mupa
Y TIPOUCXOJIAIINX B
HEM U3MEHEHMU,
YMEHHSI JIeNIaTh
000CHOBAHHBIE
3aKIIOYCHHUS Ha
OCHOBE Hay4YHBIX
(hakToB U
AMEIOIIMXCS JaHHBIX
C LIEJIBIO TOJYUYCHHS
JIOCTOBEPHBIX
BBIBOJIOB;




3.3

VYrineBoasl

OCHOBE 3THX
pE3yIIbTaTOB;

xXapaxkmepusyro
M COCTaB,
CTpOCHHE,
¢usnueckue u
XHMHYECKHE
CBOMCTBa

Omnucats 1
OIICHUTD
CII0COOBI,
KOTOpHIE
UCIIOJIB3YIOT
yu€Hble, YTOOBI
o0ecneyuThb
HaJIE>KHOCTD
JMAaHHBIX U
JIOCTOBEPHOCTD

Bu6nmoreka IJOK
https://myschool.e
du.ru/

Bocnuranue
CIIOCOOHOCTH
CaMOCTOSTEIIBHO
HCTIOJIb30BaTh
XAMHYCCKUE 3HAHUS
JUTSL PEIICHUS
npobiem B
peaTbHBIX
JKA3HEHHBIX
CUTYAaIHSIX;

Bocnuranue
yOeXIEHHOCTHU B
0c000M 3HAYMMOCTH
XUMUHU IS
COBPEMEHHOU
LMBUIIM3AIUM: B €€
T'YMaHUCTHYECKOM
HaIpaBIEHHOCTH U
BA)KHOH poJH B
CO3JaHUH HOBOU
0a3bl MaTepUATBHON
KYJBTYpbI, PEIICHUU
r100aabHBIX
po0iieM
YCTOMYUBOTO
pa3BUTHUA U
JKOJIOTHYCCKHU
KOM(DOPTHOM KU3HU
KaX70ro 4jIeHa
00111eCTBA;
Bocnuranne
€CTECTBCHHO-



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

Hay4HOH
TPaMOTHOCTH:
IMOHHMAaHUS
CYIITHOCTH METOJIOB
IMO3HAHUS,
WCTIONTE3YEMBIX B
€CTEeCTBECHHBIX
HayKax,
CIIOCOOHOCTH
HCIOJIE30BATh
MOJTyJaeMble 3HAHUS
DI aHAIIM3a U
00BSCHEHUS
SIBIICHUI
OKpPYXKAroIIero Mupa
Y TIPOUCXOIATINX B
HEM N3MCHEHHH,
YMCHI/ISI acaTtb
000CHOBaHHbBIE
3aKJIIOYCHHUS Ha
OCHOBC Hay‘IHLIX
($hakToB U
HMEIOIIMXCS JaHHBIX
C IICJIBIO MTOJTyUEHUS
JIOCTOBEPHBIX
BBIBO/IOB;
Bocnuranne
CIIOCOOHOCTH
CaMOCTOSITEITLHO
HCITONIB30BaTh
XUMHUYCCKUEC 3HAHUA
JUTSL pEIICHUS
pobieM B
peanbHBIX




JKH3HEHHBIX
CUTYAIHIX;
Bocrmranne
HHTEpeca K
0COOCHHOCTSIM
TpyJa B pa3IMIHBIX

cthepax

PO eCCUOHATTEHOM
TESTEeTLHOCTH.
Hroro mo paznemy 40
Paszpnen 4. Azorcoaep:kamue opraHudeckue coeIuHEeHUs
4.1 AMUHBL. 12 1 2 BbLISABIAIOM Omwcats 1 bubnuoreka IIOK = Bocnuranme
AMWHOKHUCIIOTBL. XapaKTEepHbIE OLCHUTH https://myschool.e = y0exxnénnocTtH B
benku MpU3HAKHU Croco0bI, du.ru/ 0CO00M 3HAYNMOCTH
HOHSATHIA, KOTOPBIC XUMHH JUIs
yCTaHABIUBATh HMCTIOJIB3YIOT COBPEMEHHOU
yu€Hble, YTOOBI i
ux IUBHWIN3AINH: B €&
o0ecrnevnTh 8
B3aHMOCBSI3b - T'YMaHHCTHYECKOM
3aMMOCBSI3b, HAIEKHOCTD YMaHUCTUIECKO
HCIIOJIB30BaTh JAHHBIX H HaIpaBJICHHOCTH U
COOTBETCTBYIO JIOCTOBEPHOCT BaXHOM POJIH B
e MOHATUA 00BICHEHUN CO3JlaHUUN HOBOM

MIPU OITMCAHUU
COCTaBa,
CTPOEHUS U
MpEBpAILICHUI
OpraHMYECKUX
COCIUHCHMI,
Xapaxkmepuzyio
M COCTaB,
CTpPOCHHE,
¢duznueckue u
XUMUYECKUE
CBOICTBa

0a3bl MaTepUaATLHON
KYJIBTYPbI, PEIICHUU
rI00aTbLHBIX
npo0em
YCTOHYUBOTO
pa3BUTHUA U
9KOJOTHYCCKHU
KOM(DOPTHOM KU3HU
Ka)KJIOTO YICHA
00111eCTBA;
Bocnuranne
€CTECTBEHHO-



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

cobaroarom
MpaBwiia
MTOJIE30BaHUS
XUMUYECKON
MOCYJI0M U
1ab0opaTOPHBIM
obopymoBanue
M, a TaK¥xKe
MpaBwiia
oOpareHus ¢
BEIIECTBAMH B
COOTBETCTBHH C
WHCTPYKITUSIMHU
o
BEITIOJTHEHUTO
mabopaTOPHBIX
XUMHYECKAX
OIIBITOB;
RIGHUPYIOm U
BbINOIHAIOM
XUMHUUYECKUN
9KCTIEPUMEHT
(menaryparus
OenKoB mpu
HarpeBaHuH,
IIBETHBIC
peaxnun
0enKoB) B
COOTBETCTBUHU C
MpaBUJIAMU
TCXHHUKHN
0e30macHOCTH
npu
oOpalleHuH ¢

Hay4HOH
TPaMOTHOCTH:
IMOHHMAaHUS
CYITHOCTH METO/IOB
IMO3HAHUS,
WCTIONTE3YEMBIX B
€CTEeCTBECHHBIX
HayKax,
CITOCOOHOCTH
HCIOJIE30BATh
MOJTyJaeMble 3HAHUS
JUUISL aHATIA3a U
00BSCHEHUS
SIBIICHUI
OKpPYXKAroIIero Mupa
Y TIPOUCXOIATINX B
HEM N3MCHEHHH,
YMCHI/ISI acaTtb
000CHOBaHHBIE
3aKJIIOYCHHUS Ha
OCHOBC Hay‘IHLIX
(hakToB U
HMEIOIIMXCS JaHHBIX
C LIEJIBIO TIOJYUYCHHS
JIOCTOBEPHBIX
BBIBO/IOB;
Bocnuranne
CITOCOOHOCTH
CaMOCTOSITEIHLHO
HCITONIB30BaTh
XUMHUYCCKUEC 3HAHUA
JUTSL PEILICHUS
pobieM B
peanbHBIX




BCIICCTBAMH U

KN3HCHHBIX

1a00paTOPHBIM CUTYyaLUsIX;
obopynoBanue Bocnuranne
M, HHTEpeca K
IPEICTaBIATh 0COOEHHOCTSIM
pe3yabTaThl TpyZAa B pa3IUyHbIX
XUMHAYECKOTO cthepax
IKCIEPUMEHTA npodeccuoHaIbHON
B (hopme TESTEeTLHOCTH.
3ammucu
YpaBHEHUI
COOTBETCTBYIO
LIUX peakuui u
(dhopMynmupoBaT
b BBIBOJIBI Ha
OCHOBE 3THX
PEe3yJIbTATOB;
Hroro no pazneny 12
Pazpnen 5. BoicokoMouieKyIsipHbIe COeUHEHUSA
51 BricokoMonekyis 6 0 gopmupyrom OueHuBaTh bubmoreka [IIOK | Bocimranme
PHBIE COEIUHEHUS yMEHUe Hay4HbIE https://myschool.e = y0exxnénnoctH B
KPUTHYECKH apryMCHTEI 1 du.ru/ 0Cc000¥ 3HAYMMOCTH
ananmsupoBatp ~ /OKasaTcIbCTea XUMHH IS
XUMUYECKYIO 13 Pas/laHBIX COBPEMEHHOM
WHPOPMAITHIO, HCTOHHHKOB UBIITU3AINN: B €€
(Hammpumep, .

NMONYHaeMylo U3 | ooy T'YMaHHUCTHYECKON
pasHbIX WnTepHer, HaTpaBJICHHOCTH U
WCTOYHUKOB KypHAIIBI) Ba)XHOH pOJIH B
(cpenctBa CO3/IaHUU HOBOM
MaccoBOM 0a3bl MaTepUaTbHON
UH(POPMAIIH, KYJIBTYDBI, PELICHUN
WntepHer u rI100ANTBHBIX
JIPYTHX); npodiaem



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

cobiodaiom
MpaBwiia
MTOJIE30BaHUS
XUMUYECKON
MOCYJI0M U
1ab0opaTOPHBIM
obopymoBanue
M, a TaK¥xKe
MpaBwiia
oOpareHus ¢
BEIIECTBAMH B
COOTBETCTBHH C
WHCTPYKITUSIMHU
o
BEITIOJTHEHUTO
mabopaTOPHBIX
XUMHYECKAX
OIIBITOB;
RIGHUPYIOm U
BbINOIHAIOM
XUMHUUYECKUN
JKCIIEPUMEHT B
COOTBETCTBUHU C
MpaBUJIAMHA
TCXHUKHN
0e30macHOCTH
npu
oOpalleHuH ¢
BellleCTBaMHU 1
71a60paTOPHBIM
o0opypoBaHue
M’
MPEICTABIISITh
pe3yabTaThl

YCTOMYUBOTO
pa3BUTHS U
SKOJIOTHYECKH
KOM(OPTHOM KU3HH
Ka)X70ro 4iIeHa
o0111eCTBa;
Bocmmranne
€CTECTBCHHO-
Hay4HOH
TPaMOTHOCTH:
IMOHHMAaHUS
CYITHOCTH METO/IOB
IMO3HAHUS,
WCTIONTE3YEMBIX B
€CTEeCTBCHHBIX
HayKax,
CITOCOOHOCTH
HCITONIB30BaTh
MOJTy4aeMble 3HAHUS
JUISL aHaJii3a 1
00BIACHEHUS
SIBIICHHUH
OKPY’KaIoIIero Mupa
U IIPOUCXOIAIIUX B
HEM U3MEHEHMU,
YMEHUA €1aTh
000CHOBAHHBIE
3aKJIIOYEHHUS Ha
OCHOBEC HAyYHBIX
(hakToB U
NMCHOIINXCA JaHHbIX
C TIEJTBIO TIOTyYCHUS
JIOCTOBEPHBIX
BBIBO/IOB;




XUMUYECKOTO Bocnuranue
JKCIIEpUMEHTA CITOCOOHOCTH
B (hopme CaMOCTOSITEIIEHO
3aIcu WCIIONTE30BaTh
ypaBHEHUI XIMHYECKUE 3HAHUS
COOTBETCTBYIO JUTSL pETIeHuUs
MUX peakui 1 mpobiieM B
(dhopmynmupoBaT peaTbHBIX
b BBIBOJIBI HA KUZHEHHBIX
OCHOBE 3THX CUTYaIusX;
pe3ynbTaTOB; Bocnuranue
WHTepeca K
0COOEHHOCTSIM
TpyJa B pa3INIHBIX
cthepax
npoeccuoHaIbHON
JIeSATEIIEHOCTH.
Hroro mo pasneny 6
OBLIEE 102
KOJIMYECTBO
YACOB IIO

[NPOIT'PAMME




11 KJIACC

n/

Paznen 1. TeopeTnueckue 0CHOBBI XUMHU

11

1.2

Haumenon
aHue
pa3aesioB u
TeM
nporpaMmm
bl

Crpoenue
aToma.
[Iepnoaunue
CKHUH 3aKOH
u
Ilepnonuue
cKas
cucreMa
XUMHYECKH
X
AJIEMEHTOB
. .
Menenees
a

Crpoenue
BEIIIECTBA.
MHuoroo6pa

KoanuyecTBO 4acos

KoHuTtpoJsb
HbIE
padoThI

Bce

11 1

IIpakTHye
CKHe
padoThI

OcHOBHBIE BHIBI

AesITeTbHOCTH
o0y4yaromuxcst
Osnaoesaiom
Hay4YHbIMU
METOJIaMH TTO3HAHUS
BEILIECTBA u
SIBJICHUH, poib
JKCIIEPUMEHTA u
TEOPUA B XHMHH,
MOHATHSA: BEILIECTBO,
XAMHUYECKHI
JJIEMEHT, aToM,
MOJIEKYIIa, VIOH,
W30TOIIBI;
COBpPEMEHHBIE
MPEACTaBICHUS 0
CTPOCHUH aTroma,
MEPUOINYECKU I
3aKOH.

paclwmparoT

IHOHATHA. BEIICCTBO,

QJUIOTPONUS,  HOH,

Buani
HAesATeJbHOCTH
1o
(popmupoBanu
10
pyHkunonainb
HOW
rPaMOTHOCTH
ody4yaromuxcst

XapakTepHU30B
aTh 3JIEMEHTHI
MaJbIX
TIEPUOJIOB T10
150.¢
ITOJIOKEHHUIO B
I[ICXD
JIL..MeHnnene
€Ba MPOBOJIUTh
CaMOCTOSITENb
HBIN TTOUCK

ONPEACIIATh
BaJICHTHOCTDH U
CTENEHb
OKHCIICHUS,

DJIeKTPOHHBIE
(uugposbIe)

odpa3oBaTebHbIE

pecypcst

bu6anoreka LIOK
https://m.edsoo.ru/2

dd57f24

but6mmoreka [IOK
https://m.edsoo.ru/2

dd57f24

BocnurareabHbI
i KOMIIOHEHT
npodopueHTanu
OHHBIH
MHHHMYM

Bocnurtanue
yOEKIEHHOCTH B
ocoboit
3HAYMMOCTH XUMHH
JUIs1 COBpPEMEHHOM
LHUBUIM3ALMU: B €€
TYMaHUCTHYECKOM
HATPaBIEHHOCTH H
Ba)KHOU poJH B
CO3IaHHUHU HOBOU
0a3sbl
MaTepuanibHOU
KYJBTYPHI,
peleHnu
TJI00ATBHBIX
npoOieM
YCTOMYMBOTO
pasBuTUA U
9KOJIOTUYECKHU
KOM(OpPTHOH
JKU3HU KOXK]IOTO
YJieHa O0IIeCTBa;



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

3UC
BC€IICCTB

XMUMUYECKas CBS3b,
BaJICHTHOCT,
OTHOCHTEJIbHAS
aToMHast u
MOJICKYJISIpHAs
Macchl,
AIIEKTPOOTPHIIATEND
HOCTBb, CTETIeHb
OKHCIICHHS,  MOJb,
MOJISIpHAsE ~ Macca,
BEIIIECTBA
MOJICKYJISIPHOTO U
HEMOJICKYJISIPHOTO
CTpOCHWUS,
MOJIIPHBIA ~ 00BEM,
pacTBOpHI,
DIIEKTPOJIHT,
HEDJIEKTPOJIUT,
TIPUYHHBI
pasHooOpa3us
BEIIIECTB.

THII
XUMHUYCCKOM
CBSI3H, 3apsiT
HOHa,
00BACHATH
3aBUCUMOCTD
BEIIECTB OT UX
cocTaBa H
CTPOCHHS,
00BACHATH
npupoay
XUMHYECKOH
CBSI3H,
XapaKTEepPU30B
aTh CTPOEHUE
U CBOICTBaA
M3YYEHHBIX
COCIUHCHHH,
XapaKkTepu30B
aTh BEIECTBA,
UCIIOJIb3yEMbIE
B
CTPOUTEINBCTBE
, )KUBOITHCH,
CKYJBIITYpE,
nonurpaduu,
apXUTEKTYpeE,
XapaKkTEepU30B
aThb BEIIIECTBA,
BIIMAIONINE Ha
310pOBbE
YyeJIoBeKa
(MMHEpaJIbHBIE
BOJBI U JIp.),

Bocmuranne
€CTECTBEHHO-
Hay4HOUI
TPaMOTHOCTH:
MTOHUMAaHUS
CYIITHOCTH METOJOB
MTO3HAHUS,
WCTIOJIb3YEMBIX B
€CTECTBEHHBIX
HayKax,
CIIOCOOHOCTH
HCIIOJIb30BAaTh
MoJTyJaeMble
3HAHUS IS
aHaln3a u
OOBSICHEHHS
SIBJICHUH
OKPY>KaloIIero
MHUpa U
MIPOUCXOJISIIUX B
HEM M3MEHEHUM,
YMEHHUS JeNaTh
000CHOBaHHBIE
3aKIIFOYCHUS Ha
OCHOBE HAYYHBIX
(hakToB U
HMMEIOIIUXCS
JIAHHBIX C IEIBIO
TTOJTYICHIS
JTOCTOBEPHBIX
BBIBOJIOB;
Bocnuranne
CITOCOOHOCTH
CaMOCTOSTEIIBHO




MPOBOJUTH
CaMOCTOSTCIb
HBIHN ITOMCK
XUMHYECKOM
uHpopmaruu
c
HCIIOJIb30BaHU
€M Pa3IMYHbIX
HCTOYHHKOB,
HCIOJIb30BaTh
KOMIIBIOTEPHBI
€ TEXHOJIOTUH
ISt
00paboTKu,
nepeayu,
MIPE/ICTABJICHU
s XUMHAYECKOH
uH(popMaLuu;
HCIO0JIb30BaTh
IpUOOpPETEHH
bIC 3HAHUS B
MPAaKTUYECKOU
H
IMOBCEIHEBHOM
JKM3HH,
MIPOBOJIUTH
XUMHUYECKUI
AKCIIEPUMEHT
o
pacro3HaBaH!
O BaXKHEHUIITNX
OpTraHUYECKUX
H

UCTIOJIb30BaTh
XUMHAYECCKHE
3HAHUS JUIS
pereHus npoodireM
B pPEaNbHBIX
JKUZHEHHBIX
CUTYyaIUsX;




13

XUMHUYECKHA
€ peakuuu

19

PacKpBIBAIOT
HOHSTHS:
AIIEKTPOIIHUT
HEJJIEKTPOJIUT,
ANEKTPOITUTUIECKAS
JMCCOLMAIN,
OKHCITUTEITb,
BOCCTAHOBHUTEIIb,
OKHCIIEHHE,
BOCCTaHOBJICHUE,
TEIUIOBOU 3P PeKT
peakiuu, KaTaaus,
XUMHUYECKOoe
paBHOBECHE, 3aKOHbI
MOCTOSTHCTBA
COCTaBa
COXpaHEHHs MacChl
BEILIECTB, TEOPHIO
AIIEKTPOIUTUYECKOM
JICCOIMALINY.

HEOpPTraHN4YCCK
HnX BCUICCTB

OTIpEIETIATh
XapaKkTep
cpenbl B
pacTBopax,
OKHCIIMTECIb,
BOCCTAHOBUTE
JIb, OOBSICHSATE
3aBUCHMOCTD
CKOPOCTH
XUMHYECKOH
peaKIuy U
XHUMHUYECKOTO
paBHOBECHS OT
Pa3ITUYHBIX
(bakTOpoB;
MIPOBOJIUTH
CaMOCTOSTEIb
HBIN TTOUCK
XHUMHYECKOH
uH(popManuu
c
HCIOJIL30BaHU
€M Pa3IMYHbIX
HCTOYHUKOB,
HCIO0/Ib30BaTh
KOMITHIOTEPHBI
€ TeXHOJIOTUH

bu6nmorexa LIOK
https://m.edsoo.ru/2
dd57f24



https://m.edsoo.ru/2dd57f24
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JUTSE
00paboTku,
nepeaaun,
MIPE/ICTABJICHU
1 XUMAYECKON
uHpOpMaINK;
UCIIOJIb30BATh
npuoOpeTeHH
bI€ 3HAHUS B
MPaKTUYECKOU
u
MOBCEIHEBHOM
JKU3HU.

Hroro no
39
pasaeny
Pa3nea 2. Heoprann4ieckasi Xumust
pacKpbIBalOT xapaktepuzoB  bubmmorexa [IOK = Bocrnuranune
2.1  Hemeramast 31 CHOBHBIE METAJUIBI U = aTh CTPOCHHE https:/m.edsoo.ru/2 = YOEXKIEHHOCTH B
CILIABBI UX POIIb B U CBOMCTBA dds7f24 ocoboi
3HAYNMOCTHU XUMHUHU
JKU3HU YEJIOBEKa, OCHOBHBIX .
KJIACCOB JUTS COBPEMEHHOI
HEMETAaJIbI, o i
COEJIMHECHUHU, Bubnuoteka ]_[OK LUBUJIU3ALUU. B €€
2.2 Meramwsl 23 KHCTIOTHI (CepHas, XapaKkTeph30B hitps://m.edsoo.ru/2 ~ TYMAHHCTHYECKOIi
YKCYCHas), IO, = HU3yUYEHHBIX Ba)KHOH POJIH B

BCIICCTB OJIA



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

aMMHUaK,
MUHEpPAJIbHBIC
ynoOpeHusi, Ha3BaTh
BEIIECTBA 110
«TPUBUAIBHON» U
MEKTYHapOAHOMN
HOMEHKJIATYpe,
OIpenenaiaTh
MPUHATJIC)KHOCTD
BEII[ECTBA K Pa3HbIM
KJIacCcaM.

310POBbBS
YyeJIoBEKa, B
IIOBCEIHEBHOMI
JKU3HH, B
MIPOMBIIIICHH
OCTH;
MIPOBOJIUTH
CaMOCTOSTCIb
HBIHN ITOMCK
XUMHYECKOH
uHpopmaruu
c
HCIIOJIL30BaHU
€M Pa3JIMYHbBIX
HCTOYHHUKOB,
HCI0JIb30BATh
KOMITHIOTEPHBI
€ TEXHOJIOTUH
IbIE:
00paboTKH,
nepeaayu,
MIPE/ICTABICHH
s XUMHUUYECKOM
uH(popMaLnu;
HCIO0JIb30BaTh
IpUOOpPETEHH
bIC 3HAHUS B
MPAKTUYECKOU
51
MMOBCETHEBHOM
JKU3HH, YMETh
MIPOBOJIUTH
XUMHYECKUH
AKCIIEPUMEHT

CO3JaHHH HOBOM
0a3ml
MaTepuabHON
KYJBTYPHI,
pereHuN
rI100aITbHBIX
mpooiaemM
YCTOMYUBOIO
Pa3BUTHS U
SKOJIOTHYECKH
KoM(pOpTHOH
JKH3HU KaXKI0r0
YjieHa OOILEeCTBa;
Bocmuranne
€CTECTBECHHO-
Hay4HOUI
TPaMOTHOCTH:
IIOHUMaHUsA
CYIIIHOCTH METOJIOB
[MO3HAHUS,
HCIIOJIb3YEMBIX B
€CTCCTBCHHBIX
HayKax,
CITOCOOHOCTH
HCIIOJIb30BaTh
MOJTy4aeMbIe
3HAHUA TJIA
aHalm3a u
00BICHEHHMS
SIBIICHHI
OKPY’KaroIIero
Mupa u
IPOUCXOIAINX B
HEM M3MEHEHUH,




o
pacro3HaBaHu
10
OpraHUYECKUX
u
HEOPTraHUYECK
UX BEUIECTB

YMEHHS JeNIaTh
000CHOBaHHBIE
3aK/IIOYEHUS Ha
OCHOBE HayYHBIX
(hakToB U
HMEOIINXCS
JaHHBIX C 1EJIbI0
TTOJTyYeHUS
JTOCTOBEPHBIX
BBIBOJIOB;
Bocnuranue
CIIOCOOHOCTH
CaMOCTOSTENBHO
HCII0Ib30BaTh
XHUMHUYECKHE
3HAHUS s
perreHus mpodiaem
B PEATILHBIX
JKU3HEHHBIX
CUTYaIUsIX;
Bocnuranme
WHTEpeca K
MMO3HAHHUIO U
HCCIIEN0BATEILCKO
W 1eITEeIbHOCTH,

Hroro mo 54
pazaeny
Pa3nen 3. XuMus u :Ku3Hb
Metonasl xapaxkmepusyom [IpennoxuTs BuGmmoreka LIOK Bocnuranue
3.1  mnosHaHus B 9 COCTaB, CTPOCHHE, criocod https://m.edsoo.ru/2 y6e>i<z[v'e'HHocm B
XM ¢usnueckue u Eiﬁ:ﬁgganm dd57f24 ocoboit



https://m.edsoo.ru/2dd57f24
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XUMHS U
JKA3Hb

XAMHAYECKUE
CBOIicTBa

JTAHHOTO
BOTIpOCa

3HAYUMOCTH XUMHUHU
JUISL COBPEMEHHOM
IUBUIIN3AINNA: B €€
T'yMaHUCTHYECKOU
HaIPaBIEHHOCTH U
BXXHOM poiu B
CO3JIaHUU HOBOM
0a3bl
MaTepuatbHOU
KYJIBTYPHI,
pelIeHnn
TJI100aTBHBIX
mpooeM
YCTOMYUBOIO
pa3BUTHS 1
HKOJIOTUIECKHI
KoM(opTHOM
SKU3HHU KaXKI0TO
4jIeHa 00IIeCTBa;
Bocnuranue
€CTeCTBEHHO-
Hay4HOU
TPaMOTHOCTH:
IIOHUMaHUA
CYIIIHOCTH METOJIOB
[MO3HAHUS,
HCIIOJIb3YEMBIX B
€CTCCTBCHHBIX
HayKax,
CIIOCOOHOCTH
HCITOJIB30BaTh
MOJTyJacMbIe
3HAHUA 1JIA
aHajam3a u




OOBSICHEHHS
SIBJICHUH
OKPY’KaroIIIero
MHpa U
MPOUCXOASIINX B
HEM M3MCECHCHUH,
YMEHHS JeNaTh
000CHOBaHHEIE
3aKIFOYCHHUS Ha
OCHOBE HayYHBIX
(hakTOB U
HMEIOIIHXCS
JAHHBIX C IEIBIO
TTOJTyYeHUS
JIOCTOBEPHBIX
BBIBOJIOB;
Bocnuranne
CIIOCOOHOCTH
CaMOCTOSITEITHHO
HCIIOJIb30BaTh
XUMHNYECCKHUEC
3HAHUA TJIA
pertienus mpooiemM
B peaJIbHBIX
JKH3HEHHBIX
CI/ITyaHI/IHX;

Hroro mo
pazaeny
OBIIIEE
KOJIMYECTBO

102




YACOB I10
I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE PecypChl
padoThI padoThI
IIpeamer u 3HaueHue
OpraHM4YeCKON XUMHH,
1 MPEACTABJICHHUE O 1 bubmmorexa [IOK
pea https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYECKUX
COCTUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
sepojia (OCHOBHOE U
2 1}3]:)361))1(;[61(11{06 COCTOSTHWSI) 1 buGnuorexa [IOK
y ' https://m.edsoo.ru/Oce6fd4c
BanieHTHBIE BO3BMOXHOCTH
aToma yriepojaa
Xumuyeckas CBsI3b B
OpPTraHUYECKUX COCTUHECHUSIX.
3 MexaHu3mMbl 00pa3oBaHUs 1 bubmorexa LOK
. p https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoeHus
4 OpraHNYECKUX COCTUHEHUN A 1 bubmorexa HOK
P ’ https://m.eds00.ru/9e595ch8
M. bytieposa
Buasr nzomepun:
5 CTPYKTYypHas, 1 bubmuoreka [IOK
MPOCTPAHCTBEHHAS. https://m.edso0.ru/b0e61661

OnexTpoHHbIE 3G (DHEKTHI B



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

MOJIEKYJIaX OpraHUuYEeCKUX
COETUHEHUN

IIpencrasnenue o
KJaccu(uKauu u

6 CUCTEMaTHYCCKas bubmorexa LIOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bu6nmorexa LIOK
OpraHN4YeCKON XUMHH https://m.edsoo.ru/ba5706aa

8 Cucremaru3anus u bubnunoreka LIOK
0000111eHNE 3HAHUH I10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKUN
psina, obmas popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubnunoreka LIOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYIT

10 DOu3nvecKrue U XUMUUIECKHUE bubmmoreka IIOK
CBOMCTBA aJIKaHOB https://m.edso0.ru/3137711c
HaxosxxaeHnue ankaHoB B

11 npupojie. Criocoosl bubmuoreka [IOK
MOJyYECHUS U IPUMEHEHNE https://m.edso0.ru/259b0a5b
aJIKaHOB
[uxnoankansl: oOmas
dhopmyna, HOMEHKIATypa 1

12 n3oMepusi, 0COOCHHOCTH bubnuotexa [JOK

CTPOCHHS U XUMHUYECKHX
CBOWCTB, CITIOCOOBI MOJTy4EHHS
U IPUMEHEHUE

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
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Pemrenne pacu€THbIX 3a1a4 HA
OIIpEEIICHUE MOJIECKYJIIPHOU
(bopMyJIbl OPraHNYECcKOro
BEIIECTBA I10 MACCOBBIM

bu6nmoreka [IOK

13 JIOJISIM aTOMOB JJIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJSIINX B €70 COCTaB.
CucremaTtuzanus u
00001IIeHIEe 3HAHMI 110 TeMe
AJIKEHBI: TOMOJIOTHYECKUH
psia, obmas popmyina,
HOMEHKJIaTypa, SJIEKTPOHHOE
14 u HpOCTpaH};I")FBeHHOC ’ bubmmorexa LIOK
https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYIL.
CrpyKTypHas ¥ LUC-TpaHC-
M30MepHsl ATKEHOB
dusznueckrue 1 XUMHIECKHE
15 CBONCTBA alkeHoB. [IpaBuio bubmmorexa [JOK
https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CrniocoOsl monyueHus: u bubnnorexa [JOK
IIPUMEHEHHE AJIKCHOB https://m.eds00.ru/665dc058
[Ipaktuueckas padota Ne 1 mo
17 teMe "[lonydenue sTuieHa u bubimorexa LOK
N https://m.eds00.ru/0941eed8
W3Yy4YEHUE €ro CBOMCTB
Pemenue pacu€THbIx 3a1a4 Ha
18 ompeielICHUE MOJIEKYISIPHOMN bubnuotexa [JOK
(hopMyITBI OPTaHHUYECKOTO https://m.edsoo.ru/e9ea9921
BEILIECTBA
19 AJKaJIUeHBI: COMPSIKEHHBIE, bubnunorexa LIOK

W30JIMpPOBaHHbIE,

https://m.eds00.ru/04298c0a



https://m.edsoo.ru/bf84d8eb
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KYMYJIHPOBaHHBIE.
Oco6eHHOCTH 3IIEKTPOHHOTO
CTpOEHUs

20 XUMUYECKHE CBONCTBA bubmuorexa [JOK
CONPSKEHHBIX JTUECHOB https://m.edsoo.ru/e561253d
CriocoObl TTOTy4eHHS U bubnmnoreka HOK

21
MPUMEHEHUE AJIKAJIMECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKUI
psia, obmas popmyina,

99 HOMEHKJIaTypa, AIEKTPOHHOE bubnunoreka LIOK
Y MIPOCTPAHCTBEHHOE https://m.edsoo.ru/68b6cc4c
CTPOCHHE MOJIEKYI,
¢bu3nveckre CBONCTBA

93 XUMHUYECKUEe CBOMCTBA bubnunoreka LIOK
AJIKUHOB https://m.edso0.ru/23493a93

24 KauecTBenHsble peakuuy Ha bubmmnorexka HOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CrniocoOsl monyueHus: u bubnmnorexa [JOK
IIPUMEHEHHE aJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anau: pacu€Tsl o

26 YPaBHEHHUIO I)[(I/IMIE%CKOIZ bubamorexa LOK

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

97 CucremaTtuzanus u
000011IeHIe 3HAHUI 110 TeMe
ApEeHBI: TOMOJIOTHYECKUH Psi,

28 obmas hopmyna, bubmmoreka [JOK

HOMEHKJIATypa. DJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE

https://m.edsoo.ru/a92a7094
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CTpOCHHE MOJICKYN OeH301a U
TOJTyOJIa, UX (PU3UUECKUE
CBOICTBA

29

30

31

XHUMHYECKHE CBOMCTBA
apEeHOB: PEAKIUU 3aMEeILICHUS
XUMU4YeCcKHe CBOMCTBA
apeHOB: PeaKIun
MIPUCOCTUHEHUS, OKUCIICHUE
rOMOJIOT'0B OEH30J1a

Oco0EHHOCTH XUMHYECKUX
CBOMCTB CTHUPOJIa

bub6nmmoreka [IOK
https://m.edsoo.ru/a44alae4

bu6nmoreka [IOK
https://m.edsoo.ru/a44alae4

bubnunoreka LIOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€THbIX 3a1a4 HA
OIIpeCIICHUE MOJIEKYJIIPHON
(bopMyJIbl OPraHNYECcKOro
BELIECTBA

bubnunoreka LIOK
https://m.edsoo.ru/53461a2c

33

CrniocoObl mostyueHus u
MIPUMEHEHHE apEeHOB

bubmmoreka IIOK
https://m.edsoo.ru/6f717d09

34

35

36

I'enernueckas CBSA3b MEXKAY
Pa3IMYHBIMH KJaccaMu
YTIIEBOIOPOIOB

Pacuétel 10 ypaBHEHUAM
XUMHYECKHUX PEAKIIHM.
Cucrematuzanus u
000011eHIe 3HaHU 110 TeMe

IIpuponusiit ras. [lomyrHele
He(TSIHbBIE ra3bl

37

KameHHbIi1 yross 1 MpoTyKThl
€ro nepepadoTKu

but6mmorekxa [IOK
https://m.eds00.ru/69b3398b
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38

Hed1b 1 ciocoOsl eé
nepepabotku. [Ipumenenne
IPOJIyKTOB MEPEpabOTKH
HedtH

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

39

['enernueckas cBsA3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOJOPOIOB

40

l"anorenonpousBoaHbIE
YTJIEBOIOPOOB: 3JIEKTPOHHOE
CTPOCHHUE; pEaKINU
3aMELIEHUS rajoreHa

bubnuoreka [{OK
https://m.edsoo.ru/82b4d759

41

JeiicTBue menouei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumopeiictBue
IHUTrajJoreHaaKaHoOB C MArHUEM
H IIUHKOM

42

43

44

CucremaTtu3zanus u
0000111eHE 3HAHUH 10
pazneny "YrieBoaopoasr"
KonTponbHas pabota mo teme
"Yranesonopoast”

[IpenenbHbIE OMHOATOMHBIE
CHUPTBL: TOMOJIOTHUECKUI
psa, obmas dpopmyna,
CTPOEHUE MOJIEKYII,
M30Mepusl, HOMEHKIIaTypa,
Kkinaccudukanys, puznyeckue
CBOMCTBA

bubnmorexa LIOK
https://m.edso0.ru/20e89f22

bubnmorexa LIOK
https://m.edso00.ru/95c9e298

but6mmorekxa [IOK
https://m.edsoo.ru/df04c5cd



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

45 MPEACIIbHBIX OJTHOATOMHBIX bubmmorexa [JOK
peAl a https://m.edsoo.ru/26ee34fe
CIUPTOB
CriocoObI mosryueHust u
46 MIPUMEHEHHUE OJTHOATOMHBIX bubmmorexa [JOK
P https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie 3dupsr:

47 HOMEHKJIATypa U U30Mepus, bubnuoreka [IOK
0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/c2c788b2
XMMHYECKHUX CBOMCTB
MHOroaToMHbIE€ CIIUPTHI:

48 STWJICHTJIMKOJIb U TJIULEPHH, bubnnorexa [JOK
uX (pU3MYECKHe U XUMHYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CrniocoOsl mostyueHus: u

49 MIPUMEHEHUE MHOTOaTOMHBIX bubmmorexa [JOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHoT: CTPOCHUE MOJIEKYIIBI,
50 (pml/mecm/l;)e CBOICTBa ’ bubmorexa LOK
' https://m.edsoo.ru/2ce726f8
Tokcuunocth penona

51 XHUMUYECKUE CBOMCTBA bubmmoreka IIOK
(dbenomna https://m.edso0.ru/037ca5f9

59 CrniocoOsl monyueHus: u bubnmnorexa [JOK
npuMeHeHue (heHosna https://m.edsoo.ru/c77ddf4c
[TpakTruyeckas pabora Ne 2.

53 Pemenue but6mmorekxa [IOK

9KCIIEPUMEHTAIBHBIX 3a7a4
no teme "CrupThl U GeHoss!"

https://m.edsoo.ru/fd0ced09
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CucreMaTusanus

bubnunorexa LIOK

54
000011IeHNE 3HAHUH 110 TEME https://m.edso0.ru/1810ch9b
ANbIeruapl ¥ KETOHBI:
ANEKTPOHHOE CTPOCHHE
55 KapOOHWIILHOM TPYIIIIHI; Bu6mumoteka [JOK
TOMOJIOTUYECKUE PALBI, https://m.edsoo.ru/b139beaa
obmas hopmysa, u3oMepus u
HOMEHKJIaTypa
AJBIerunpl 1 KETOHBI:
56 (du3HUecKre CBOWCTBA; bubmorexa OK
’ https://m.eds00.ru/c887425¢
peaKuy MPUCOCTUHCHUS
Peakiyu okuCaeHHS U
57 KauyeCTBEHHBIE pEaKIUMU bubnnorexa [JOK
p https://m.edsoo.ru/a393baa9
aJIbIETUI0B U KETOHOB
58 CriocoOblI nosryyeHust bubnuoreka [IOK
alIbAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEIETbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubmmnoreka HOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYIT
N3omepust 1 HOMEHKIAaTypa
60 KapOOHOBBIX KHCIIOT, X bubmorexa HOK
P o https://m.eds00.ru/700cc87b
(bu3nueckue cBOcTBa
XnMHyeckre CBOMCTBA
61 IIpENEIbHBIX OJHOOCHOBHBIX bubmorexa LHOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
62 Oco0EHHOCTH CBOWCTB bubmuoreka [{OK

MYpaBbHUHOM KUCIIOTHI.

https://m.edsoo.ru/bb31be71
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Mmoroo0pasue kapOOHOBBIX
KUCIIOT

OcobeHHOCTH CBOUCTB:
HETpeAeTbHBIX U
apOMaTUYECKHUX KapOOHOBBIX,

63 IIMKapOOHOBBIX buGnuorexa [IOK
P ’ https://m.eds00.1u/83a08773
THAPOKCHKAPOOHOBBIX
kuciot. [IpencraBurenu
BBICIITUX KapOOHOBBIX KHCIIOT
64 [TonsiTre 0 MPOU3BOAHBIX Bu6moreka [JOK
KapOOHOBBIX KHUCJIOT https://m.eds00.ru/0d162d9d
CrniocoOsl mostyueHus: u
65 MIPUMECHEHHE KapOOHOBBIX bubmorexa HOK
P P https://m.edsoo.ru/7c065c9d
KHCIIOT
CnoxxHbie A(DUPHI:
TOMOJIOTHYECKHUH psif, oOrmas bubmuoreka [IOK
66
dbopMmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOu3nvecKkrue U XUMUYECKHUE bubmmoteka IIOK
CBOMCTBa 3(UpOB https://m.edsoo.ru/ad6b94b2
Pemenue pacuéTHpix 3amay:
110 YPABHEHHUIO XUMHYECKON
68 peaxkuuu, Ha ONpeeIIeHUue
MOJIEKYJISIPHOHN (OPMYITBI
OpPraHUYECKOTO BEIIECTBA
[TpaxTrueckas padota Ne 3.
but6mmorekxa [IOK
69 Pemenwue

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.eds00.ru/486671fb
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o Teme "KapOoHoBEIe
KUCIOTHI. CioxHbIE 3pupb!"

JKupsl: cTtpoeHnue,

bub6nuoreka [IOK

70 M3UYECKUE U XUMHUYECKUE
¢ . https://m.edso0.ru/al19c5b98
CBOMCTBA (TUIPOJIU3)
OcoOeHHOCTH CBOMCTB
YKUPOB, COAEPKAIINX OCTATKH bubnmnoreka HOK
71
HEIPEICIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KucaoT. JKupsl B Ipupoie
MpL1a Kak COJIA BBICIIUX
KapOOHOBBIX KUCJIOT, UX
72 moroliee aercreue. [lousrue Bubmiorexa OK
' https://m.eds00.ru/3c566565
0 CUHTETHMYECKHX MOIOIIUX
cpenctBax (CMC)
I'enetnueckas cBs3b
73 YIJI€BOIOPOAOB U bubmuoreka [IOK
KHUCIIOPOJACOAEPKALINX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIIECTB
74 Pacuétel 10 ypaBHEHUAM
XUMHYECKHUX PEaKIIHii
Cucremaru3anus u bubmmoreka IIOK
75 .
0000111eHIe 3HaHU 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucTHKa
76 YTJIIEBOJIOB U Kiaccuukarus bubmuoreka [IOK

YTI€BOI0B (MOHO-, 1U- U
MOJIMCaxapu/Ibl)

https://m.edso0.ru/7a9693al
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Monocaxapuabl: Gpusnyeckue

7 CBOICTBA U HAXOX/ICHUE B bubmorexa LIOK
A https://m.edsoo.ru/b4bdda2d
pupoe
[IpuMeHeHue roKo3sl, €€

78 3HAUCHHUEC B bubnunorexa LIOK
KU3HEAEATEIIbBHOCTH https://m.edso00.ru/5e61122d
opranusma
Jucaxapupl: caxapo3sa,

79 MajabTO3a U JIaKTO3a. bu6nmorexa LIOK
Haxoxnenue B npupone u https://m.edsoo.ru/eb0384¢e7
MIPUMECHECHHE JHCaXapHIOB
[Tonucaxapupl: CTpoeHHE

80 MaKpOMOJICKYJI, PUINICCKUE bubnnorexa [JOK
1 XUMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMCHCHUE

81 [TonsiTHE 006 UCKYCCTBEHHBIX bubnmnorexa [JOK
BOJIOKHAX https://m.edso00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha

82 ONpEAEIIEHUE JOJIM BbIXO1a bubmuoreka [IOK
MIPOIYKTa PEAKLIUK OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOXKHOTO
CucremaTtuzanus u

83 000011IeHIEe 3HAHU 110 brbmmorexa [TOK

B https://m.eds00.ru/08d4364c
pazneny
KonTponbhas pabota no teme
" bu6muoreka [JOK
84 Kucnopoaconepxamnue

OpraHuYecKue CoeaMHEHUs"

https://m.edsoo.ru/42c6678e
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AmuHBL: K1accudukarnys,
CTPOCHHE MOJICKYJI, 001Iast

bubnunoreka LIOK

85 opMyJIa, H30MepUI
bopmyna, P, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nueckue
CBOICTBa
86 XuUMHUYeCKUe CBOMCTBA bubnunorexa LIOK
anrpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUIMH: CTPOCHHUE aHWIINHA,
87 0COOEHHOCTHA XUMHUYECKUX Bubmiorexa IOK
o https://m.edsoo.ru/39cd21f1
CBOMCTB aHWIMHA
CrniocoOsl mostyueHus: u
88 MpUMEHEHHE aTu(haTHISCKUX bubmorexa HOK
p https://m.edsoo.ru/eal38763
aMHUHOB
AMWUHOKHUCIIOTHI:
HOMEHKJIaTypa U U30Mepus,
89 ¢u3nyeckre CBONCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/d1773e80
OTtnenpHBIEC IPEICTABUTENH Ol
AMUHOKHUCIIOT
XUMHYECKHE CBOMCTBA
AMHHOKHCJIIOT, UX
90 OHOJIOTHYECKOE 3HAUCHUE bubnnorexa [JOK
https://m.edsoo.ru/77df705a
amMuHOKHUCIOT. CHHTE3 U
THJIPOJTU3 TICTITHIOB
Benku kak ipupoaueie
91 HOJIMMEDHEL, (I:)T ; TYPBI bubnmorexa LOK
PBL; CTPYKTYP https://m.eds00.ru/429¢9899
O€eJIKOB
92 XHUMUYECKUE CBOMCTBA but6mmorekxa [IOK

0€eJIKOB

https://m.edsoo.ru/6237306d
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93

94

95

96

A3zoTcoaepxkaiiue
TeTEePOIUKITHYECKHIE
coeauHeHus. HykiienHOBEIE
KHCJIOTBI: COCTaB, CTPOCHHUE U
OuoJsIorn4ecKas poJib

[TpakTuyeckas padora Ne 4.
Pemenne

AKCIIEPUMEHTAJIbHBIX 3a71a4
1o Teme "A3oTcoaeprKaiiue
OpraHUYeCKUe COeTUHEHU"

[IpaxTnueckas padora Ne 5.
Pemenue
AKCIICPUMEHTAIIbHBIX 337124
o Teme "Pacno3naBanue
OpraHNYeCKUX COeTMHEHUN"

KonTponbhas padbota no teme
"A3oTcoaepxaliue
OpraHu4ecKue coeAuHeHus"

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

bubnunoreka LIOK
https://m.edsoo.ru/8e3c02d1

bubnunoreka LIOK
https://m.edsoo.ru/bde3fdf6

bubmmoreka IIOK
https://m.edsoo.ru/ce561bc?

97

OCHOBHBIE TTOHSITUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHNH U METOIbI X
CUHTE3a —IOJIMMEPU3als U
MOJUKOHJICHC AU

bubmmoteka IIOK
https://m.edsoo.ru/7aa63ebd

98

99

[Tmactmaccel. YTunuzamus u
nepepadoTKa MIacTUKa

DnacToMepbl: HaTypaJbHbBIN
CUHTETUYECKHE KAYUYKH.
Pesnna

but6mmorekxa [IOK
https://m.edsoo.ru/82242e0f

bu6nunorexa LIOK
https://m.edso0.ru/246103ec



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
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100

BonoxkHa: HaTypanbHBbIE,
HCKYCCTBEHHBIE,
cuHrernueckue. [lomumepsl
CIELUAIbHOTO Ha3HAYEHUS

bubnunorexa LIOK
https://m.edsoo.ru/5963a601

101

[TpakTuyeckas padora Ne 6.
Pemenue
AKCIICPUMEHTAIbHBIX 33724
o Teme "Pacno3naBanue
IUIACTMACC ¥ BOJOKOH"

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

102

O06o0mmenue u
CUCTEMAaTU3aLMsI U3YYEHHOT O
MaTepuaia 1o TeMe
"BpicOKOMONEKYISIpHBIE
coenuueHus"

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

OBILIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102



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

11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuueckue A op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 Atom. CocTaB aTOMHBIX SJIED. 1 bubmuorexa [JOK
Xumuyeckui sneMent. M30Tomnst https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 bubnnorexa [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaeckux 1 bubnuoreka [IOK
3JIEMEHTOB (S-, p-, d-, f-a51eMenHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnoreka [JOK
ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
DJIeKTPOHHBIE KOH(DUTYPALUU
5 aTOMOI]: BJIeMeHTOBq; OZEOBHOM u 1 bubmorexa HOK
. https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1 bubnunorexa [JOK
DNeKTPOOTPULIATETLHOCTh https://m.edso0o.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
7 XUMHYECKUX 31eMeHToB J[. U 1 bubmorexa HOK
o . https://m.eds00.ru/16957c01
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
8 XUMHUYECKUX IJIEMEHTOB U 1 bubmorexa HOK
https://m.edsoo.ru/f8468927
00pa3zyeMbIX UMH MPOCTHIX U



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
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CJIOKHBIX BCUICCTB 110 I'pynIiaM 1
nepuoaam

Cucremaruzanus u 00001IeHue

bu6mmoreka [IOK

9
3HAHUM 110 TEME https://m.edsoo.ru/8fad2942
Bunn xuMuueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
10 KOBAJIEHTHOM cBs13U. BomopogHas Bubmorexa ITOK
’ P https://m.edso00.ru/5a8072af
CBA3b. MexXMOIIEeKyIIsIpHBIC
B3aMMO/ICHCTBUS
BanieHTHOCTB 1 BaJICHTHBIC
1 BO3MOXHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C https://m.edsoo.ru/3d2ca093
UX TEOMETPUUYECKUM CTPOCHHEM
[IpencraBiaeHUss 0 KOMIUIEKCHBIX
12 COEIMHEHUSAX: COCTAB U bubmmorexa LOK
’ https://m.edso00.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoneKkyasspHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHUs. THIbl bubnnorexka [JOK
KPUCTAJNINYECKUX PELIETOK U https://m.eds00.ru/e167635b
CBOICTBA BEIIIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
14 IIpencraBienne 0 KOJUIOUIHEIX bubmmorexa LHOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
HctrunHBIC paCTBOPHI: HACKHIIIICHHBIS
15 W HEHACHIIIIEHHEBIE, PACTBOPUMOCTD bubnnorexa LIOK
> P P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnmoreka [JOK

pacTBOpOB

https://m.edso0.ru/328e653a



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

Pemrenune 3a71a4 ¢ HCOIB30BaHUEM
HOHATHUH ""MaccoBas I0JIA

bubmuoreka [JOK

17
pacTBOpEHHOTO BeliecTBa, https://m.edsoo.ru/785e0ab4
"MoJiipHas KOHIleHTpanus"

18 Knaccu¢ukanus 1 HOMEHKIaTypa bubmumoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
CucreMaru3anus 1 0000IIeHIE bubmuorexa [JOK

19 .
3HaHUM 110 TEME https://m.edsoo.ru/8d2c6a3a
KontposbHas paboTa mo temam
"Ctpoenue atoma. [lepuognueckuii

20 3akoH u [lepuoauyeckas cucreMa bubnnoreka [JOK
XAUMHYECKUX d1eMeHToB /I, . https://m.edso00.ru/70a60aa4
Menneneesa", "CtpoeHue BeiecTna.

Mmuoroo6pasue BemecTs"
Kiaccudukanms XuMuaeckux
peaKunii B HEOPTraHUYECKOU U

21 OpraHUYeCcKON XUMHH. 3aKOH bubnmnorexa [JOK
COXpAHEHUS MacChl BEIECTB; 3aKOH https://m.eds00.ru/6335cdd2
COXpaHEHHUS U MPEBPAIICHUS YHEPTUU
MIPU XUMUYECKHIX PEAKITUSIX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 eakuii. TepMOXUMHUYECKUE bubmorexa [IOK
P - P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus no ypaBHEeHUSIM

23 XUMHYECKHUX PEAKIUN U bubmmorexa [TOK

P https://m.eds00.ru/87b13954
TEPMOXUMHUYECKIM YPaBHEHHSIM
CKOpOCTh XMMHYECKOU peaKIinu, eé
24 3aBUCUMOCTD OT Pa3JIMYHBIX

¢dakropoB. Katanus u karaau3aTopbl



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
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I'omoreHnnsie u TCTCPOTCHHLBIC

25
peakuuu
[IpakTuyeckas padora Ne 1 o Teme
26 "BiusiHue pa3nuvHbIX (GaKTOpPOB Ha bubmmorexa LOK
p . p " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU PEaKITUU
97 OO6parumbie 1 HEOOpATUMBIS bubnnoreka [HOK
peakuuu. XuMHUYECKOE paBHOBECUE https://m.eds00.ru/30952f9b
[IpakTuueckas padora Ne 2 o Teme
08 "BrnusiHue pa3nuyHbIx GaKTOpOB Ha bubnuorexa [JOK
MOJI0KEHUE XUMHUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHus"
DNEKTPOIUTHYECKAS UCCOIUAITHS.
29 CI/IHLEI),Ie 1 ci1a0bble JIEKTPOTUTHI bubmorexa LHOK
P ' https://m.eds00.ru/5f766bdf
Crenens Auccoanuu
HNonnoe npoussenenue Boabl. Cpena
30 BOJIHBIX .’ECTBO (I)IB Bomo Ho Hmpﬁ " bubmmorexa [JOK
g P POB. BOROPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneil. Peakuuu,
31 1} (I)[fexafo ue B aCTBz)l ax bubmmorexa [JOK
P . P p https://m.edso0o.ru/09d5a9bd
JEKTPOJIUTOB
ITpakTruyeckas pabora Ne 3 o Teme
32 "XUMHUECKUE PEAKIIUU B PACTBOPAX bubmmorexa [JOK
P 1 P P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC
33 eakuuu. BaxxHeilue okUCIUTENU U bubmmorexa [OK
peaKttn. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTto/ 371eKTPOHHOTO (3J€KTOHHO- bubnnorexa [JOK

HWOHHOTO) OanaHca

https://m.edsoo.ru/fb691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387

35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2

36 Pemenne 3a1a4 pa3iMyHbIX THIIOB bubnnorexa LIOK

p https://m.eds00.ru/5a859d16

37 Pemrenne 3ama4 pa3InyHbIX THIIOB bubmorexa LHOK

AT p https://m.edsoo.ru/5afa265d
Cucremarusamnus 1 00001IeH1E
38 3HAHUH 110 TeMe "XUMHYECKUE buGnnorexa LIOK
| https://m.edsoo.ru/c161eb85
peaku

39 KonTponbhas padota no teme bubnuoreka [IOK
"Xumuueckue peaxiuu" https://m.edsoo.ru/a8a0a930
ITonoxeHue HEMETAILIOB B
[Tepuoanueckoii cucreme

40 XUMHUYECKUX dieMeHToR /1. M. bubmuorexa [JOK
MenzeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOCHHUS X aTOMOB. Du3nueckue
CBOICTBa HEMETAJLIIOB
ANOTponus HEMETaIOB (Ha

41 npuMepe Kuciaopoaa, cepsl, pochopa bubmmorexa LIOK

pHMEp PO, CEPEL, p https://m.edsoo.ru/ef92c91c
U yTIeposa)

42 Bonopona: nonydyenue, pusndeckue u bubnnorexka [JOK
XMMHUYECKHE CBOMCTBA. ['napuibl https://m.edsoo.ru/0aa8f613
["aymoreHsl: HAXOXKICHHUE B IPUPOJIC,

43 CTIOCOOBI OTYYCHUS, PU3UIECKUE H bubmmorexa [OK

i L https://m.edso00.ru/4e223795
XUMHAYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue
bu6mmoreka [JOK
44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUSI

TraJIOrCHOB

https://m.edsoo.ru/6b3255e6



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
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JlabopaTopHble 1 IPOMBIIIIICHHBIC
CIIOCOOBI MOJTYYEHHSI FaJIOT€HOB.

bubmuoreka [JOK

45
[IpumeHeHne rajoreHoB U ux https://m.edsoo.ru/6971aca4
COETUHEHUN
[Tpaktuyeckas padora Ne 4. Pemenue
46 SKCIIEPUMEHTANIbHBIX 3a7a4 10 TEME bubmorexa [IOK
" P | https://m.edsoo.ru/8b26fecd
I'amorensl
Kucnopon: naboparopHeie u
IIPOMBIIIIJIEHHBIE CIIOCOObI
47 MOJTy4YeHHUsI, PU3NICCKUE U bubamorexa LOK
7 ’ . https://m.edsoo.ru/c8abc36a
XAMUYECKHe cBoKMcTBa. O30H.
[IpuMeHEeHHEe KHCI0pOo/ia U 030Ha
bu6mmoreka [IOK
48 0)
KCHABL I TIEpOKCHIRT https://m.edsoo.ru/5¢8816a0
49 Perienne 3aga4 pa3IMyHbIX TUIIOB bubmorexa HOK
atp https://m.edso0.ru/2b6d8b4b
Cepa: Hax0KIE€HUE B IPUPOJIE,
50 CH(I;)CO6BI MOJIyYEHUs (;I/ISI:/I‘IGCKI/IC u bubnuorexa LIOK
YACTI, https://m.edsoo.ru/46afae16
XHMHYECKHE CBOMCTBA
bu6mmorexa [IOK
51 CepoBoaopo, ¢
POBOZIOPOIL, CY b GHEL! https://m.edso0.ru/7¢c875999
Kucnopoxaconepkamimue coe JHHEHUS
52 cepul gCO6€HHF())CTI/I CBOMCTB CEPHOM bubmorexa HOK
PEL. P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[IpakTnueckas padbora Ne 5. Pemenue
53 SKCIIEPUMEHTAIBHBIX 3a1a4 [10 TEME bubmorexa LOK
" P . f,l https://m.edsoo.ru/0afb05e4
Cepa u e€ coemuHEeHUs
54 A30T: HaX0XJACHUE B IPUPOJIE, bubnmnoreka [JOK

CITIOCOOBI MOJIy4YCHH, (I)I/I3I/I‘-IeCKI/IC n

https://m.edsoo.ru/badd2255
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XHUMHYECKHE CBOMCTBA. AMMHUAK,
HUTPHUIBI

Kucnopozconepxaniue coeTuHeHUS

bu6mmoreka [IOK

55 . Ocob i
asota UCO CHHOCTH CBOHCTS https://m.edsoo.ru/e2965afe
a30THOU KHUCIIOTHI

56 [Ipumenenue azora u ero bubnnoreka [HOK
COCTMHEHUI. A30THBIC YA0OpEHUS https://m.edsoo.ru/129f5059
dochop: HaxXOXKIEHHUE B IPUPOJIE,

57 CocoObl NOTy4YeHUs, PU3NUECKUE U bubnnorexa [HOK
XUMHUYecKue cBoricTBa. Dochuibl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcuasl docdopa,

58 dhocho c((i)) eq;KaI: ne kuciotel. Conu bubamorexa LOK

p I“[ prratt ’ https://m.edsoo.ru/c7a2d429
(hochopHOIt KUCTOTHI

59 [Tpumenenne dhocdopa u ero bubnnoreka [JOK
coenunennii. Dochopusie ynoopeHus https://m.edso0.ru/a218070a
ITpakTryeckas pabora Ne 6. Pemenue

bu6mmoreka [JOK
60 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
https://m.edso0o.ru/8175ac3f
"A30T 1 gocop u ux coenuHeHus"
VYrnepos: HaxoXJIeHUE B IPUPOJIE,

61 AJIOTPONHbBIE MOAU(UKALINY; bubnnoreka [JOK
¢bu3nyeckre 1 XMMHUYECKHE CBOMCTBA, https://m.edsoo.ru/leb19f9e
MIPUMEHEHUE
Oxkcup yraepoaa(ll), oxcn

62 ne I([)yel;(l\I/)) . (OJ'I)BHaSI KiCHOTa u bubmmorexa [OK
Y POl e https://m.edsoo.ru/dba58adf
e€ conu

b K

63 Pemenwne 3a1a4 pa3nuyHbIX TUIIOB nommorexa O

https://m.eds00.ru/6029b609
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Kpemuuii: Hax0KI€HUE B IPUPOJIE,

64 CIocoOBI MoJydeHus, pu3nueckue u bubmmorexa [JOK
YHACHIA, https://m.eds00.ru/143558ab
XUMHUYECKHE CBOICTBA
65 Oxkcun kpemuusi(1V), kpemuuenas bubnunoreka [HOK
KHCJIOTa, CUJIMKATHI https://m.edso0.ru/3170e7b1
[IpuMeHeHne KpeMHHS U €TO bubnmoreka [JOK
66 coequHenuii. CTeKo, ero https://m.edso0.ru/393cdac0
MOJIy4YE€HUE, BUJIBI CTEKIIA https://m.edso0.ru/5823cefb
67 Pemenue 3amay pa3aMvHbBIX THIIOB bubmorexa HOK
AP https://m.edsoo.ru/b624f801
68 CucremaTu3anus 1 00001IeHNE bubnmnoreka [JOK
3HaHui o teme "Hemeraninr" https://m.edso0.ru/6e864db5
69 KonTponbhas padota no teme bubnnorexa [JOK
"Hemeramisr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIbHON bubnunoreka [JOK
paboThI, KOPPEKITUS OMINOOK https://m.edso00.ru/2b7e9510
[Tono>xeHue METaNIOB B
Ilepuonnueckoi cucreme
71 XAMUYECKHUX DJIEMEHTOB. bu6mmoreka [JOK
OcobeHHOCTH CTPOCHUS https://m.eds00.ru/9839c16c¢
AIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
O6mue dpuznyeckue cBocTBa
72 MetasuioB. [IpuMeHeHne MeTanioB B bubmmorexa [JOK
P https://m.edso00.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetasuioB. Kopposust bubnuorexa [JOK

METAJlJIOB

https://m.edsoo.ru/42b872e3
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bubmuorexa [JOK

74 Pemtenue 3amay pa3iiMuyHbIX TUIIOB
P https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUH P
75 HanpspkeHuii MetayuioB. OO0mue buGnnorexa LIOK
p ' https://m.edso0o.ru/94eb377a
CHOCOOBI OJTYyYEHUS] METALIOB
OO01mas xapakTepucTHKa METaJJIOB
|A-rpynnel [lepruoauueckoii cuctemsl
XUMHUYECKHUX IeMeHTOB. Hatpuii u bubnmoreka [JOK
76 .
Kaluii: mony4yeHue, pusndeckue u https://m.edsoo.ru/e12c26b3
XMMHUYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN
OO01mmas xapakTepucTHKa METaNIOB
[lA-rpynmst [lepuoanueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
77 Maruuii 1 KaJIbLIUNA: [IOJIYYEHUE Bubmorexa ITOK
F oIy N https://m.edso0.ru/7c3e49c0
(du3nyecKre U XUMHUYECKHE CBONCTBA,
MIPUMEHEHHE TTPOCTHIX BEIMIECTB U X
COEMHEHHI
78 JKécTKkoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9
AnroMuHU: nony4yeHue, Gpusnueckue
79 Y XMMUYECKHE CBOMCTBA bubmmorexa [OK
’ https://m.eds00.ru/0e79b266
MIPUMEHEHUE
AMpoTepHbIe CBOMCTBA OKCHIA U
80 TUJPOKCH]IA ATFOMUHHS, bu6mmorexa [IOK
TUAPOKCOKOMILUIEKCHI aTFOMHUHMS, UX https://m.edso00.ru/5d12d318
MIPUMEHEHUE
81 Pemenwue 3a1a4 pa3TuIHBIX THIIOB



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318

[TpakTuyeckas padora Ne 7. Pemenue

bubmuoreka [JOK

82 AKCIICPUMEHTAIIbHBIX 33724 110 TEME
ORETIED A0 https://m.edso0.ru/27adaf43
Mertasibl TJIaBHBIX TTOATPYIII
OO01mas xapakTeprcTHKa METaJJIOB
83 no6ouHbIX moarpynn (B-rpymm) bubnmoreka [JOK
[Tepuonnueckoit cucTemsl https://m.eds00.ru/610d7431
XUMHUYECKUX AJIEMEHTOB
DOu3nvecKrue 1 XUMHUUYECKUE CBOMCTBA
84 XpOMa U €ro COeIMHEHNN, UX bubmnorexa [IOK
p ’ https://m.eds00.ru/9911bef3
MIPUMCHCHUE
Baxneiimme coeiMHEHUST MapTaHIia.
85 [TepmanranaT Kaaus, €ro bubmorexa LHOK
p ) https://m.eds00.ru/039d69c8
OKHCIIUTEIHHBIE CBOMCTBA
dusnyeckre 1 XMMUUYECKHE CBOMCTBA
86 JKele3a M €ro COSAUHCHUM. bubmuorexa [JOK
ITonyyenue u npUMEHEHUE CIUIABOB https://m.edsoo.ru/1b7f8741
xKenesa
dusnyeckre 1 XUMHUIECKHE CBOMCTBA
87 MeIU U €€ COeqUHEHUI, NX bubmorexa [TOK
’ https://m.edso0.ru/2bc0f954
MIPUMEHEHUE
dusnvecKkue U XUMHUYECKUE CBOMCTBA
88 IIMHKA U €T0 COeTUHEHNM, NX bu6mmoreka [IOK
IIpUMEHEHUeE. | UIPOKCOKOMITIEKCHI https://m.edsoo.ru/b1f2beal
IIMHKA
[IpakTnueckas padbora Ne 8. Pemenue
bu6mmorexa [IOK
89 IKCIIEPUMEHTAILHBIX 337124 110 TeMe
" " https://m.edsoo.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYIIIT
bu6mmoreka [JOK
90 Pemrenue 3aa4 pa3imIHBIX THITOB

https://m.edsoo.ru/a8b83d83



https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83

O0001IeHYE ¥ CUCTEMATU3 AU

91 M3Y4YEHHOI0 MaTepuaa 1o TeMe bubmmorexa LIOK
HEYHCHHOTO MATep https://m.eds00.ru/e91fe975
Merannbl
92 KonrponsHas pabora o teme bubnuoreka [IOK
"Meramisr" https://m.edso0.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOJIBHON bubnnoreka [HOK
93
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN
94 YCTOMYMBOIO Pa3BUTUS bubnnorexa [HOK
yenoBeuecTBa. [loHATHE 0 HAYUHBIX https://m.edso0.ru/080fe1f0
METOJIaX UCCIIeI0BAaHUS BEIIECTB
Hayunbie npuHIUITBEI OpraHU3aluu
95 XUMHUYECKOTO IPOU3BOICTBA. bubnuorexa [JOK
[TpombInIeHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
MOJIyYEHUs] BaXKHEHUIIINX BEILIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKpY’KaroIien Cpebl H ero bubmmorexa [OK
Py p https://m.edso00.ru/9f11bf51
MOCJIE/ICTBUS
97 XuUMHS ¥ 37J0pOBbE YEJIOBEKaA. bubnmnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso00.ru/a6552721
Xumus nuiy. Poias Xxumuu B
98 o0ecrnevyeHny MUIIeBOn bubmmorexa [JOK
B https://m.edsoo.ru/1f7b5bd2
6e30macHOCTH
99 Kocmernueckue u nappromepHbie bubnnoreka [JOK
cpeacTta. beiTtoBas xumus https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTEIBCTBE.
. bubmuorexa [JOK
100 Baxmweiimme cTpouTenbHbIE U

KOHCTPYKIMOHHBIC MaTCPHAJIbI

https://m.eds00.ru/61e69003



https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003

XUMUS B CEJILCKOM XO35MCTBE.

101 Oprannueckue ¥ MUHEPAJIbHbBIC 1 E::f:;;f;;?ﬁlf 1395874
ynoOpeHus
102 Cucremaru3anus U 0000IICHUE 1 bubmuorexa [JOK
3HaHUH 110 TeMe https://m.eds00.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 10 xkmace/ I'abpuensa O.C., Octpoymos WU.I'., Ilonamapes C.1O., AkinonepHoe 001ecTBo

«3natenbeTBo «JIpoday

METOAUYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

1. Metoauaeckoe mocodue. 10 kmacce (aBropst O. C. ['abpuensu, U. I'. Octpoymos, C. A. Cnagkos) - M.:
IIpoceemenue, 2019

2. Ilporpamma kypca xumun ansi 10—11 kiaccos o0meoOpa3oBaTenbHbIX yupexaeHuit (aropser O. C.
I'a6puensu, U. I'. Octpoymos, C. A. CnaakoB) - M.: IIpocsemenue, 2019

3. Pabouas tetpans. 10 kmace (aBtopst O. C. ['abpuensn, C. A. CnagkoB) - M.: Ilpocsemenue, 2021

4. Terpans 1uist 1aGOpaTOPHBIX OMBITOB U NpakTHdeckux padot. 10 kinacc (asropsr O. C. ['adbpuensy, U. B.
Axcénona) - M.: IIpocsemenue, 2021

5. Xumus B Tecrax, 3afadax u ynpaxuenusx. 10 kinace (aBropsl O. C. N'abpuensn, U. B. Tpuryouak) - M.:
Ox3amen, 2021

6. KontposbHbie U camocTosTelibHbIe padoTh 1o xuMuu. 10 kiace (aBtopsl O.C. I'abpuensn, U. T,

Octpoymos, C. A. CrnagkoB) - M.: Dx3ameH, 2023

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH UHTEPHET
http://www.chemnet.ru Tazera «Xumus» W cadt s yuurens «S Way Ha ypOK XHMHK»
http://him.1september.ru  Engunas  kommekrums  ITOP:  TlpemmerHass — Koilekums — «XHMHSI»

http://school-collection.edu.ru/collection/chemistry ~ EctecTBeHHO-Hay4HBIE IKCIEPHUMEHTBI:  XHMHUSL

Komnexnus Poccutickoro 0011e00pa3oBaTEIHLHOTO roprana
http://experiment.edu.ru AJIXUMUK: caifr JLIO. AnmkOepoBoit
http://mww alhimik.ru Bcepoccuiickast OJIMMITHA/IA HIKOJIbHUKOB (o) XUMHUH

http://chem.rusolymp.ru  Opranuueckast XWMHS: DJIEKTPOHHBIM y4YeOHHK JUIA CpPEIHEH  IIKOJIBI
http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: 3NEKTPOHHBIH yueOHUK
http://www hemi.nsu.ru OTKpBITHIH KOJIIEIDK: Xumust
http://www.chemistry.ru  JlucraHumoHHass  ONMMIMaAa IO XHMHH:  TEJICKOMMYHHKAI[HOHHBIN

00pa3oBaTeIbHbIH TPOEKT






