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MHOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMmma mo XMMHUM Ha ypOBHE CPEIHEr0 O0IIero oOpa3zoBaHUs
pa3paborana Ha ocHoBe denepanmpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanun B Poccuiickoit denepammmy», TpeOoBaHMA K pe3yapTaTaM OCBOCHUS
benepanbHOI oOpazoBaTeIbHON MPOTPaMMBbI CpeaHEro ob1ero
obpazoBanusi(POIT COO), npeacraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpeaMeTa «XUMHUsD» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoi
denepaliy, peaTu3yIOMIUX OCHOBHBIE 00pa3oBaTeNbHBIC IPOTPAMMBI, U
OCHOBHBIX TIOnokeHun «Crparernn pa3BuTus BocnuTaHuss B Poccuiickon
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsixenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.), a Takke APYruX HOPMATUBHO-TIPABOBBIX AKTOB:

— @enepanbHOTO 3aK0Ha OT 29 nexabps 2012 r. Ne 273-03 «O6 obpazoBaHuu
B Poccuiickon denepaunny;

— @efepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CPEIHETO
ob1mero oopazoBanus (yTB. nmpukazoM Munobpuayku Poccuu ot 17 mas 2012 1. No
413) (manee — ®I'OC COO);

— mpuka3za Munnpocsemenuss Poccun ot 12 aBrycra 2022 r. Ne 732 «O
BHECCHHM W3MEHEHUU B (QeJepalibHbIil TOCYAapCTBEHHBI 00pa30BaTEIbHBIN
CTaHJapT CpelHero  o0mero  o0pa3oBaHUs, YTBEPKAEHHBIA  IPUKA30M
MunuctepcTBa oOpa3oBanus U Hayku Poccuiickoit @eaepanuu ot 17 mas 2012 .
No 413y);

— @eneparbHONW  00pa30BATEIBHOM  MPOTPAMMBI  CPETHETO  OOIIETOo
obpazoBanus (yTB. mprukazom Munmnpocsemerus Poccuu ot 18 mas 2023 r. Ne 371)
(manee — ®OIT COO);

— @epepanpHOl pabodeid MporpaMMBI CpEeIHEro oO0Iero oOpa3oBaHUS
y4eOHOTO TIpeaMeTa « XuMus» (06a30BbIid U yrayonéHnueiii ypoBau) (nanee — OPII
COO);

— npukaza Munnpocsemienusi Poccun ot 21 despans 2024 r. Ne 119 «O
BHECEHUU H3MeHEeHHil B mnpuioxkeHus Ne 1 m Ne 2 x mpukazy MwuHHCTEpCTBa
npocsemienust Poccuiickoit ®@eneparuu ot 21 centsadps 2022 r. Ne 858 «O0
yTBEpXKJIeHUn  (elepaibHOr0  TEepedHs  y4eOHMKOB,  JOMYIIEHHBIX K
WCIIOJIb30BAaHUIO TIPU PEANU3ALNN HUMEIOUIUMX TOCYJAPCTBEHHYIO AKKPEIUTALNIO
o0pa3oBaTeNbHBIX MPOrPaMM HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIEro, CPEeIHEro
obmiero o0Opa3oBaHMsI OPraHU3AIUSMHU, OCYIICCTBISIONIUMH 00pa30BaTEILHYIO
JEATEeIbHOCTh U YCTAHOBJICHUS MIPEJEIBHOTO CPOKA UCTIOJIb30BAHUS UCKIIFOUEHHBIX
y4eOHUKOBY,

- YdeOHoro TTaHa OCHOBHOTO o0miero oOpa3oBaHHUs
I'OCYIAPCTBEHHOI'O BHOJDKETHOI'O OBIIEOBPA3OBATEJIBHOI'O
YUPEXJIEHUA «CPEJHAA HIKOJIA «HEBCKAS» 'OPOJCKOI'O OKPYT A



MAPUYIIOJIb» JJOHELIKOM HAPOJHOUM PECIIYBJIUKHW Ha 2024- 2025
y4eOHbII TOJ1 (B COOTBETCTBUU C MpHKa3zoM MuHHCcTepcTBa npocsemieHus PO or
31.05.2021 No 287 «OO6 yrBepxkaeHuu (GeaepabHOTO TOCYJApPCTBEHHOTO
CTaHJapTa OCHOBHOTO 0OIIero oOpa3oBaHUsA», HA OCHOBaHUHU (enepabHON
00pa3oBaTenbHON MpOorpaMMbl OCHOBHOT'O 00IIeT0 0Opa30oBaHUs, YTBEPKIAEHHON
npukazoM MunucrepctBa npocsetienust PO ot 16.11.2022 Ne 993);

- VYcraBa I'OCYIAAPCTBEHHOI'O BIO/PKETHOI'O

OBILEOBPA3OBATEJIbHOT'O  YUPEXIAEHUA «CPEJHAA  IHKOJIA
«HEBCKASl» TOPOJCKOI'O OKPYI'A MAPUVYIIOJb» JJOHEIKOU
HAPOJJHOM PECITYBJIMKMU (HoBas penakuus), yrB. IlprkasoM MunucTepcrsa
oOpa3zoBanus u Hayku Jlonernkoit Haponnoit Peciyonuku ot 21 uronst 2024 r. Ne
432.

XuMHUslT Ha ypOBHE YIIIyOJIEHHOTO M3Y4YEHHUS 3aHUMAaeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanusi ywammuxcs 10-11 kimaccos.
W3yyenune mipeameTa, peammzyeMoe B yCIOBUAX  Iu(EpeHIMPOBAHHOTO,
npoduiIbHOrO OOy4YeHHUs, MPHU3BAHO OOECTeYUTh O0O0IIEe00pPa30BATENbHYI0 U
OOLIEKYJIbTYpPHYI0 MOJAIOTOBKY BBIIMYCKHMKOB IIKOJbI, HEOOXOIUMYIO MJis
aZlariTaliuy UX K OBICTPO MEHSIOLIMMCS YCIIOBUSM JKU3HU B COLIMYME, a TAKXKe NI
NPOAODKEHNUS OOydeHHs B OpPTaHM3alMAX MPOPEeCcCHOHATBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUS SABJIIETCS OJJHON U3 IPUOPUTETHBIX JUCLIUILINH.

B mnporpamme 1no XMMHM Ha3HAuY€HUE MpeaMera «XUMHUsD IO0JTy4aeT
HOJIpOOHYI0O  MHTEpPIpPETAlHI0 B  COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nonoxeHusiMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH LIE€NIEH, COAEpKaHUS,
pe3ynbTaToB OO0y4deHUs: W TpeOOBaHHW K YPOBHIO MOJTOTOBKH BBIITYCKHHKOB.
CBHUIETENBCTBOM TOMY SIBJISIFOTCSA CJIEIYIOLIME BBIMOJIHSAEMBIE MPOrpaMMOM IO
XUMUU QYHKIIHH:

e UHPOPMAIIMOHHO-METOANYECKAs], pealu3alus KOTOpoil oOecneuyunBaer
NOJlyuYE€HUE NPEJCTaBICHUS O LEIsIX, COJAEpPKAaHWU, OOLIell cTpaTeruu
o0ydeHus, BOCOHUTAHUS U Pa3BUTHs 00yUaIOIUXCS CPEACTBAMH MPEIMETa,
U3y4aeMoOro B paMKax KOHKPETHOTO HNpOdUIIs;

® OpraHM3alMOHHO-TUIAHUPYIOLIAS, KOTOpas peaycMaTpUBaeT
OmpeJeieHUe: NPHUHIMIOB CTPYKTYPUPOBAHHUS M IOCJIEA0BATEIbHOCTH
U3y4€HUs Y4eOHOro Marepuala, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTUK; MOAXO0I0B K (POPMUPOBAHUIO COJIEP/KATEIBHOM OCHOBBI
KOHTPOJII U OIEHKM 0Opa3oBaTEeNbHBIX TOCTHKEHHH OO0y4aronmmxcs B
pamMKax HTOTOBOM aTTtectaiud B (OpME €IUHOTO TOCYAapCTBEHHOTO
’K3aMeHa M0 XUMUHU.

[Tporpamma asist yriryOJI€HHOTO U3yYEHUSI XUMUU:

® YCTAaHABIMBACT MHBAapPUAHTHOE IMPEIMETHOE COJIEp)KaHue, 00sA3aTeabHOe
JUIS W3y4YeHUs B paMKax OTAEIbHBIX mpoduieil, mnpegycMaTpuBacT



pacnpenesnieHie W CTPYKTypUpOBaHHME €ro IO KjaccaMm, OCHOBHBIM
COJIeprKaTeNbHBIM JIMHUSAM/pa3/iesiaM Kypca;

e NaéT NPUMEPHOE PACIPEICICHUE YYEOHOr0 BPEMEHH, PEKOMEHyeMOro
JUTS U3YYCHHSI OTACTBHBIX TEM;

® IQpeQIaracT IMPUMEPHYIO IOCJIEIOBATEIbHOCTh HU3YYEHUS Y4YEOHOro
MaTepuaia ¢ y4€TOM JIOTUKH TOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e 1aéT METOJUYECKYIO MHTEPIPETALNIO LIeJIel U 3a/1ay U3yUEHUs MpeaMeTa
Ha yrJIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpenHero oOmero o0pa3oBaHUsA, COAEPIKATEIBHON XapaKTEPUCTUKU
IUIAHUPYEMBIX  pPEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOU
IpOrpamMMBbl CpEIHETO o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TakKe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATENbHBIX ~ JCHCTBUIM  00ydYaromerocs MO OCBOCHHUIO
CoJIepKaHUs IPEeIMETA.

[Io Bcem Ha3BaHHBIM TO3UIMSAM B MpOrpamMMe MO XUMHUHU MPeTyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4eHHMEM XHUMUM Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanus. 3a mpeleIaMd  YCTAHOBJICHHOW MPOrpaMMON 1O  XUMHUHU
00s13aTenbHON (MHBApUAHTHON) COCTABISIONIEH Colep)KaHusa y4eOHOTO MpeaMera
«XuMus» OCTaéTcss BO3MOXKHOCTH BBIOOpa €ro BapHATHBHON COCTaBIISIONICH,
KOTOpasi JOJDKHA OIpPENENsAThCsl B COOTBETCTBUM C HANpPaBICHUEM KOHKPETHOI'O
npoduiis 00yyeHusl.

B cootBerctBuM ¢ koHuentyanbHbIMM nosnoxkeHussmu PI'OC COO o
Ha3HAYCHUH TPEeIMETOB 0a30BOro u yriayOJaEHHOTO YpPOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOYyYEHHUS Ha YPOBHE CpeaHEro ooOIero obpa3oBaHUS
XUMHUSI Ha YPOBHE YINIYOJIEHHOTO U3Y4YCHUSI HANpaBJIeH Ha peald3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIUM  JTaloM  MOJXYYCHHS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax H3yYeHUS CIEIUANbHBIX €CTeCTBEHHO-HAYUYHBIX U
XUMHYECKHUX JUCHHUIUIMH B By3aX U OpraHH3aIUsIX CpeIHero mpohecCHoHaIbHOTO
oOpazoBanus. B 31Ol cBA3M u3ydeHHe mpeaMera «XHUMHUA» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha paclIMpeHHe U  YIUIyOJIEHHE TEOpPETUYECKOM U
MPAKTHYECKON MOJITOTOBKUA OOYYarOIIMXCsl, BEIOPABIIMX OMPEAeNEHHBIN MPOPHIIb
oOydeHus1, B TOM YHUCIIE C IEPCTIEKTHBON MOCIEAYIONIEr0 MOTyUYeHUsI XUMHUUECKOTO
oOpa3oBaHMs B OpraHu3auusax npogeccuoHaabHoro oopasoanus. Hapsay c atum,
B cBere TpeboBanuii OPI'OC COO Kk IIaHUPYEMBIM pE3yJIbTaTaM OCBOCHUS
(denepanbHOM 00pa30BaTENbHON NPOrpaMMbl CpeIHEro oOmero o0pa3oBaHUs
U3y4eHHE TMpeaAMeTa «XUMHUS» OpPUEHTHPOBAHO TAaKKE€ HA pelIeHHe 3ajad
BOCIIUTAHUSA U COLMAIBHOTO Pa3BUTHS OOydarommxcs, Ha (GopMupoBaHHE y HHX
OOIIEMHTEIUIEKTYalIbHBIX YMEHHUIM, YMEHUN palMoHAIM3alMU Yy4eOHOro TpyJa U



0000IIEHHBIX  CIOCOOOB  JICATEIBHOCTH, HMEIONIUX  MEXKIUCIUIUIMHAPHBIN,
HaJIIPEAMETHBIN XapaKTep.

CocTaBnmuMy TpeaMeTa « XUMHUsS» Ha YPOBHE YIyOJEHHOTO M3ydeHUs
ABIAIOTCA YINIyONnéHHble Kypchl — «Opranuyeckas xumus» U «OOmas u
Heopranuueckas xumush». [lpu onpezaeneHun noaxoaoB K 0TOOPY M CTPYKTYpPHOU
OpraHM3aIli COACPNKAHHS JTUX KypCOB B MpPOTrpamMMme IO XHMHH 33 OCHOBY
npunatel nonoxkeHuss ®I'OC COO o paznuumsx 0a30BOTO W yriayOJIEHHOTO
YPOBHEN U3yUYEHHUS IPEAMETA.

OcHoBy coaepxaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIHOCTb HPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY ypPOBHIO HM3Y4YEHHS IpeaMeTa. JTa CHUCTeMa
3HAaHWW TIOMy4YaeT OMpeneiEHHOEe TEOPETHUECKOEe JOMOTHEHHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIIHIA 00bEM (HaKTOJIOTHIECKOTO MaTepHaIa.
Tak, Ha yriayOn€HHOM ypOBHE H3Y4EHMsI NIpeaMmeTa oOecredyeHa BO3MOXKHOCTh
3HAYUTENIPHOTO yBEJIWYEHUs] OO0BbEMa 3HAHUH O XHUMHUYECKUX DJIEMEHTaxX u
CBOMCTBAxX MX COEJMHEHUI HA OCHOBE PACIIMPEHUS U YIIyOJ€HUs NPeICTaBICHUN
O CTPOCHHH BEIIECTBA, XUMHUYECKON CBS3M U 3aKOHOMEPHOCTSIX MPOTEKaHUS
peakuui, paccMaTpMBaeMbIX C TOYKM 3PEHHUS XUMHUYECKOM KHUHETHUKU W
TepMoAUHaMHUKH. V3ydeHue nepuoanueckoro 3akoHa u Ilepuonnueckoil cuctemsl
XUMHYECKHUX 3JIEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHUX
MPEJICTABICHUSX O CTPOCHHM aToMa. XHUMHYECKas CBSI3b OOBSACHSACTCS C TOUYKU
3pEHUs PHEPTEeTHUECKUX M3MEHEHUH MpH e€ 00pa30BaHUM U Pa3pyIICHUH, a TAKXKe
C TOYKM 3pEHUs MeXaHU3MOB €€ oOpasoBaHus. l3ydyeHue THUNOB peakuuii
JOTONHAETCA  (OPMUPOBAHUEM  NPEJCTABICHUM 00  3JIEKTPOXUMHUYECKUX
mporeccax © JJIEKTPOJIM3E paciljlaBOB M pacTBOPOB BemiecTB. B kypce
OpraHMYECKONM XMMHHM TPU PACCMOTPEHHHM PEAKIHMOHHOW  CIIOCOOHOCTH
COCIMHEHUM yaenseTcss 0co00e BHUMAaHHUE BOMPOCcaM 00 3JIEKTPOHHBIX 3P deKTax,
0 B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Oco0oe 3HayeHWEe UMEET TO, YTO Ha COJCpKAaHHUE KypCOB XHUMHU
yIIyOIEHHOTO YPOBHS M3YYECHHUS VISl KJIACCOB OMPENEIEHHOTO TPpOoduIs (TIaBHBIM
obpazoM Ha HUX CTPYKTYpy H XapakTep JOMOJHEHWUH K OOmmel cucreme
IpEeIMETHBIX 3HaHMI) OKa3bIBAIOT BIMSHHE CMEXHbIE IpeaMeThl. Tak, Harpumep,
B COJEpKaHUM IpeaMeTa NI KJIacCOB XUMHUKO-PU3NYecKoro mnpoduius 0osblioe
3Ha4YeHHe OyayT UMETh dJEMEHTH y4eOHOro Marepuana mo odmei xumun. [lpu
U3y4YCHUU TIpeMeTa B JaHHOM Cllydae akKIeHT OyJneT cJelaH Ha OOIIHOCTb
METOJIOB MO3HAHUSA, OOLUTHOCTh 3aKOHOB U TEOPUM B XUMHUU U B (U3UKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (DU3MKE), 3aKOHBI COXPAHEHUs
Macchl U HSHEPruM, 3aKOHbl TEPMOJUHAMMKH, 3JIEKTPOJIU3a, MPEICTaBICHUS O
CTPOCHHH BEIIECTB U JIPYTOE.



B TO Xe Bpems B coaepXkaHUM IpeaMeTa Uil KJIACCOB  XHUMHKO-
ounosioruyeckoro npoduiisi OOIbIINNA yAETbHBIA BeC OyJeT MMETh OpraHuyecKas
xumusas. B 3TOM cimydae mpeAocTaBiieTCs  BO3MOMKHOCTh  Jjid  Ooliee
OOCTOSITENIBHOTO ~ PacCMOTPEHMsS  XMMMUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K IpUMEpPYy, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KakK JIMNUJbI, OEIKH, YIJIEBOJbI, HYKJICHHOBBIE
KHCIIOTHI U Apyrue. Ilpu 3ToM 3HaHMS O cOCTaBe M CBOMCTBax NIpeICTaBUTENEH
OCHOBHBIX KJIAaCCOB OPraHMYECKHX BEIIECTB CIYXKaT OCHOBOW MJid H3Y4YEHUS
CYILIIHOCTH IIPOLECCOB (POTOCUHTE3A, AbIXaHUs], MUIIEBAPEHUS.

B muane ¢QopmupoBaHMS OCHOB Hay4YHOIO MHPOBO33PEHHUS, OCBOCHHUS
0OIIeHaYYHBIX METOOB IMO3HAHUS U OTBITA MPAKTHYECKOTO MPUMEHEHHUS HAyUHBIX
3HaHWW W3yYeHHEe MpeaMera «XWMHs» Ha YriayOJ€HHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEeIMETaMH, BXOMSIIMMH B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HayuyHble NIpeaMeThl», «Marematuka u
uHpopMaTuKa» 1 «PyccKkuil sI3pIK U IUTEPATYpPa».

[MIpu w3ydyennn ydeOHOro mnpeamera «XHUMHS» Ha YIIIyOIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOTO M CpeAHEro obmiero odpa3oBaHus (Ha 6a30BOM
YpOBHE), 3a7jaueil MEepBOCTENCHHON 3HAYUMOCTH SIBISIETCS (POPMHUPOBAHUE OCHOB
HAayKM XHMHUU Kak oOO0JacTh COBPEMEHHOIO €CTECTBO3HAHMS, MPaKTUYECKOU
JEATEIBbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. Pemienne
ATOW 3amayd Ha YrayOJAEHHOM YypOBHE H3YyUEHHs IMpeAMETa IMpernoiaraet
peanu3aluio TaKuX Leel, KakK:

e (GopMUpOBaHME TMPEACTABICHUI: O MaTepUaJbHOM €IWHCTBE MHUpA,
3aKOHOMEPHOCTSAX Y IT03HABAEMOCTH SIBJICHUW MPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B oOecnedeHuu
YCTOWYMBOTO  Pa3BUTHUS ~ YEJIOBEUECTBA: B  pEHICHMH  MpoOieMm
HKOJIOTMYECKOM, IHEPreTUYECKON U MUILEBOM 0€30MacHOCTH, B Pa3BUTHHU
MEJULMHBI, CO3JAHUU HOBBIX MAaTE€pUAIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecreyeHny palrMoOHAIBHOTO MPUPOIONOIb30BaHus, B (OPMUPOBAHUU
MUPOBO33pEHUSI M OOIIEH KyJbTypbl YEIOBEKa, a TAKXKE JKOJIOIMYECKU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U TIPUPOTHOM Cperie;

® OCBOCHME CHCTEMBl 3HAHUW, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTAaBJISIFOLIEN €CTECTBEHHO-HAYYHON KapTUHBI MUpPa: QyHIAMEHTAIBHBIX
NOHATUM, 3aKOHOB W TEOPUH XWMHH, COBPEMEHHBIX IPEACTABICHHUMN O
CTPOCHHH BEIECTBA HA pa3HBIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETHYECKMX 3aKOHOMEPHOCTSAX IMPOTEKAHUS XUMHUYECKUX DPEaKUuil, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX CUCTEMAX, 00 0OLINX
HAy4YHBIX IIPUHLIAINIAX XUMUYECKOTO IPOU3BOJICTBA;



e (dopmupoBaHue y oOyyJaronmxcs OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBSICHEHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOM XUMUHU, JJII OOBSICHEHUS U
MIPOTHO3WPOBAHUS SBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO TPHUPOIY;
IPaMOTHOTO pelieHus MpobiieM, CBSI3aHHbBIX C XMMUEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OIICHKHU C MO3UIINI KOJIOTHYeCKOM 0€301MacHOCTH MOCIEICTBHIMA
OBITOBOM U TMPOU3BOACTBEHHOMN JIEATEILHOCTH YEJIOBEKa, CBA3aHHOM C
XUMUYECKAM MTPOU3BOJICTBOM, HCTIOJIL30BAHUEM H ITEPEepaOOTKON BEIIECTB;

e yrayOjeHWe TIPEACTABICHWM O  HAy4YHBIX  METOJax  TO3HAHUS,
HEOOXOJUMBIX JJIsi TPUOOPETEHUSI YMEHUI OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBIACHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
IPUPOJIE, B MPAKTUUECKOU JIEATETLHOCTH U TIOBCETHEBHOM KU3HH.

B mmane peammzamuu MepBOOYEPEAHBIX BOCIHUTATEIBHBIX M Pa3BHBAIOIINX
GYHKIANA TIETOCTHON CHCTEMBI CPETHEro OOIIero oO0pa3oBaHUS NPH H3YUCHUHU
npeaMera «XuUMUS» Ha  YIIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyaJlbHOCTb
PUOOPETAIOT TaKKUE 1IETU U 3a]]a4H, KaK:

® BOCIUTaHHE YOEKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN TPHUPOJIBDI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTU TEOPETHUUYECKUX U
NPUKJIAAHBIX HCCIICTOBAHUNA B XWMHH, (HOPMHUPOBAHHE MHPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

® pa3BUTHE MOTHUBAIlMM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00111e4YeI0BEUeCKUX [IEHHOCTEH;

® pa3BUTHE [MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKUX
CrocoOHOCTeH oOydJaronuxcs, (HOPMUPOBAHWE y HHUX CO3HATEIHLHOTO
OTHOIIIEHUS K CamM0OOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO YCIIEITHON MpodecCuOHaTbHON U 00IIeCTBEHHOM eI TEIbHOCTH,
OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3JI0POBbIO W TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

e (opmMupoBaHHE YMEHHW W HABBIKOB Pa3yMHOTO IPUPOJIOIOIB30BAHUS,
Pa3BUTHE IKOJOTHIECKON KYJIBTYPBI, MPUOOPETEHNE OTBITa OOIIECTBEHHO-
MOJIE3HOM SKOJIOTUYECKOM JACSTEIHHOCTH.

OO6miee 4YUCIO YacoB, MPEAYCMOTPEHHBIX Uil M3YyYeHHs] XUMHH Ha
yriyOJIEHHOM YPOBHE CpefHero oOmiero odpa3zoBanus, coctaBisieT 204 4acos: B
10 xmacce — 102 gaca (3 gaca B Heaemo), B 11 kmacce — 102 gaca (3 4Jaca B
Hegemo). C 1enpl0 pacIiMpeHHus €W YIUIYOJICHHS TPOrpaMMHOTO MaTepHaa,
MOJATOTOBKM OOYYaIOIMUXCS MEAWIIMHCKON HAMpaBICHHOCTH K YCHENTHOW Caadn
EI'D, konnyecTBO 4yacoB coctaniseT B 10-b kiacce — 136 yacoB (4 yaca B HE/IEIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHUYECKON XUMHUM.

[IpenMer W 3HaYeHHWE OPraHUYECKOW XUMHUH, NPEACTABICHHUE O
MHOT000pa3uH OPraHNYEeCKUX COCTUHEHHH.

DNEeKTPOHHOE CTPOECHHME aTOMa yIJiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsiHUA. BajleHTHbIE BO3MOXKHOCTM aToMma yriepoaa. XHMHYECKas CBSA3b B
OpraHWYECKUX COeTUHEHUSX. TuIbl THOPUAN3alMA AaTOMHBIX OpOHUTANIEH yTaepoa.
MexaHnu3mbl  00pa3oBaHUsS KOBAJEHTHOW CBsI3M (OOMEHHBIM U JIOHOPHO-
aKienTopHbId). TuUMbl TepeKkphIBaHUS AaTOMHBIX OpOHWTaNed, G- U T-CBS3M.
OnuHapHasi, ABOMHas M TpolHas cBsi3b. CrocoObl pa3pbiBa CBA3CH B MOJEKYyJIax
oprannueckux BemiecTB. [loHsiTHE 0 cBOOOJHOM panukane, Hykiaeoduiae u
aIeKTpodue.

Teopus crTpoeHuss opraHuyeckux coequHeHud A.M. bByrtnepoBa wu
COBPEMEHHBIE IIPEACTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOECHUS
OpraHMYECKHUX COEAMHEHUH. MOoNeKkynspHble U CTPYKTYpHbIE  (OPMYJIBL.
CrtpykrypHble (QOpMyJbl pPa3NIUYHBIX BHUAOB: pa3BEPHyTas, COKpallE€HHasi,
ckenetHass. M3omepus. Buasl H30Mepuu: CTPyKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3((EKTH B MOJIEKYJIaX OPraHUYECKUX COCNUHEHUN (MHIYyKTHBHBIN
U ME30MEPHBIN 3P PEKThI).

[IpencraBienne o KiaccUpUKaluMu OpraHmyeckux BeuniecTtB. [lonstue o
dbyHKuHOHaNBHOM rpymnmne. ['omosnorus. I'omonornueckue psinbl. Cucremarnueckas
HOMeHKkIaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHnaibHbIE Ha3BaHUs
OTZCJIBHBIX ITPEACTABUTEIIEH.

OcobeHHOCTH M KiaccU(PUKALMS OpraHuyecKux peakuuid. OKUCIUTETbHO-
BOCCTaHOBUTENBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
O3HaKOMJICHHE C oOpasllaMu OpraHMYeCKHX BEIIECTB M MaTepuaiaMH Ha HX
OCHOBE, OIBITHl II0 MPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU
(mnaBieHue, OOYIIMBaHWE W TOPEHUE), KOHCTPYHMPOBAHUE MOJAENEH MOJEKYJ
OPraHUYECKUX BEIIECTB.

YrieBoaopoasil.

Anxanbl. 'omonorndyeckuil psij ankaHoB, o0mas ¢popMylia, HOMEHKIIATypa U
H30Mepusi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN aJKaHOB, Sp°-
ruOpuan3anms aTOMHBIX OpOuTanel yriepojaa, o-cBsi3b. DU3MUYECKUE CBOWCTBA
AJIKaHOB.



XHWMUYECKHE CBOWCTBA aJKAaHOB: PEAKIUU 3aMEUICHUsA, H30MEpHU3aluH,
JNEruIpUPOBaHUS, [IUKIU3ALMH, TUPOJIN3a, KpeKHHra, ropenus. [Ipeacrasinenue o
MEXaHU3ME PEaKLNi paIuKaTIbHOTIO 3aAMEIIECHHUS.

Haxoxzaenue B mpupone. CriocoObl MOTy4yeHUs: U IPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIaTypa U uzoMmepusi. OcoOeHHOCTH
CTPOCHHUS MW XUMHUYECKHX CBOWCTB MaJbiX (IHUKJIONPOMAH, IUKIOOyTaH) H
OOBIYHBIX (ITUKIIOTICHTAH, ITUKJIOTEeKCaH) IuKiIoankaHoB. CrocoObl MONMydYeHUs U
NPUMEHEHUE ITUKIIOAIKAHOB.

Ankenbl. ['oMosioruueckuil psii aqkeHoB, o0mas Gopmylia, HOMEHKIATYypa.
DIIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI — alKEHOB, Sp’-
ruOpuaM3ays aTOMHBIX opOuTaneil yriepona, 6- W m-cBsi3u. CTPyKTypHas U
reomeTpuyeckas (Iuc-tpaHc-) wu3zoMepusa. Du3MyecKue CBOWCTBA aJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMH IMPUCOEAUHEHUS, 3aMEIIECHUS B O-TIOJOKEHUE
IpU JABOMHOM CBSI3M, MOJMMEpU3aluuu U okucieHud. [IpaBuno MapkoOBHHKOBA.
KauecTBeHHbBIC peakiy Ha JIBOWHYIO CBs3b. CIOCOOBI OYUYEHHS U MPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaneHoB (COnpsKEHHBIC, N30JIUPOBAHHEBIE,
Kymynuposaruvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-nmpucoenunenue. Ilomumepusanus
COMPSDKEHHBIX TMEeHOB. CIocoObI OIYYCHUS U PUMEHEHHE alTKaIUCHOB.

Ankunbl. ['oMonorudeckui psij alkuHOB, oOmias Gopmyia, HOMEHKIaTypa U
MU30MeEpHsl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJKHWHOB, Sp-
ruOpuu3anus aTOMHBIX opOuTaneit yriaepoga. @u3nyecKre CBOMCTBA aJKUHOB.
XHWMUYECKUE CBOKCTBA: PEAKIUU MPUCOCTUHEHUS, TUMEPHU3ALINU U TPUMEPU3ALUU,
OKHCJeHUs. KUCIOTHBIE CBOMCTBA aIKWHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHBIC peakiuy Ha TPOHYIO CBA3b. CIIOCOOBI MOMYYEHUS U TPUMEHEHHE
AJIKUHOB.

ApomaTudeckue yrieBoJopoasl (apeHsl). ['omonoruueckuii psiji apeHoB,
oOmras popmyra, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOoeHHE MOJIeKynbl OeH3ona. Puznyeckue CBOWCTBA apeHOB. XHMHUYECKHE
CBOMCTBa O€H30J1a U €ro FOMOJIOTOB: PEAKIMK 3aMEeIEHUs B OEH30JIbHOM KOJIbLIE U
YTJIEBOJOPOJHOM paguKale, PEaKUUH NPUCOCIUHEHUS, OKHUCIECHUE TOMOJIOTOB
oenszona. IlpencraBieHne 00 OpPUEHTUPYIOUIEM JIEHCTBUU 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpHUMEpPe alKUIbHBIX pPaJUKalioB, KapOOKCHUIHHOH,
TUAPOKCUIIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tomumepusanus ctuposia. CrnocoObl OTydeHUs U
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOAOPOIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3pl. HegTh 1 €€ mpoucxoxaeHue.
KamMeHHbIH yroias U IpoAyKThl ero nepepadbotku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHT (TEPMUYECKUN, KaTAIUTUYECKHI), pUPOPMUHT, TUPOIU3.
[TpomykThl mepepaboTKH HEPTH, MX TPUMEHEHNE B TPOMBIIIIICHHOCTH U B OBITY.

['eHeTryeckas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCaMU yTJIEBOIOPO/IOB.

DNEeKTPOHHOE CTPOCHUE TaJOreHIIPOU3BOIHBIX YIJIEBOAOPOIOB. Peakiuu
3aMEIICHHs] TaJoreHa Ha TUAPOKCOTPYIIY, HUTPOrPYIly, IHAHOTPYMIY,
amMuHOTpymmy. JleficTBHe Ha TaJOTCHIPOM3BOIHBIE BOJHOTO W CIIMPTOBOTO
pactBopa miEnoun. B3auMoJeiCTBHE NUTAIOTCHAIKAHOB C MAarHUEM M IIUHKOM.
[TonsiTue 0 METAJTIOOPTaHUYECKUX COCIMHECHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJEBOJOPOJOB B OBITY, TEXHUKE M TMPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTANbHBIC METOJbl HW3YYCHHUS BEIIECTB W WX MPEBpaICHUM:
n3ydeHue GU3NIECKUX CBOMCTB YIJIEBOJOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peaknuii yrieBOJAOPOIOB Pa3IMYHBIX KJIacCOB (0OOECIBEUYMBAHME OpPOMHOMN WIIH
WOJIHOM BOJIbI, pacTBOpa IEepMaHraHaTa Kajus, B3aWMOJICHCTBUE alleTHJIEHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yriepoga ¥ BOJOpPOAA B OPraHUYECKUX BEIIECTBAX, IOJIYYECHHE OTUJIEHA H
U3yYCHHE €ro CBOMCTB, o3HaKomuieHHe ¢ Koswiekuuamu «Hedte» u «Yromw», ¢
oOpasllaMu  TUIacTMacC, KaydyKOB M PE3UHBI, MOJICIMPOBAHUE MOJIEKYII
YTJIEBOJIOPOJIOB U TAIOT€HIIPOU3BO/IHBIX YTIIEBOJOPOIOB.

Kucaopoaconepxaime opranudeckue coeTuHeHUsI.

[IpenenbHble OAHOATOMHBIC CHUPTHL. CTpoeHHE MOJIeKya (Ha MpuMepe
MeTaHoJda W 9TaHona). ['omomorumyeckuit psa, oOmas dopmyna, H30Mepus,
HOMEHKJIaTypa © kinaccudukamus. Dusmyeckue CcBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpojHBIE CBSI3UM MEXKIYy MOJEKYyJIaMH CIUPTOB.
XVWMHYECKHE CBOWCTBA: pEaKIMH 3aMEIICHUS, JCTUApPATAINHA, OKHCICHHUS,
B3aMMOJICCTBE C OpPraHWYECKUMH W  HEOPTAaHWMYECKUMH  KHUCJIOTaMHU.
KauecTBeHHas peakiids Ha OJHOATOMHBIE CIIUPTHL. [lelicTBHE 3TaHONA U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOJTy4YeHUs U TNPUMEHEHHE OJHOATOMHBIX
CITUPTOB.

[Tpocteie 3¢dupsl, HOMEHKIaTypa U n3oMepus. OCoOOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroaroMHbl€ CHUPTHI — ATWICHIJIMKOIb U TiniepuH. Dusndeckue u
XUMHUYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aUMOJIEHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKHMMH KHCIIOTaMH, KAadeCTBCHHAs PEaKIds Ha MHOTOATOMHBIC
criupthl. [IpencraBieHue o MexaHuU3Me peakuil HYKJICO(DUIBHOTO 3aMEIeHUS.
JeiictBue Ha opraHu3Mm 4esoBeka. CrnocoObl MOMyYeHUS U MPUMEHEHHUE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aMMHOE BIMSHHE THUIPOKCOTPYIIBI U
O0eH301pHOTO snpa. Puszndeckue cBoilcTBa (peHosa. OCOOCHHOCTH XUMHYECKUX



cBoicTB (enona. KauecTBeHHble peaknuu Ha ¢eHosn. TokcuyHOCTh (eHoa.
Crioco6s1 monmyueHust U mpuMeHeHne Gperomna. GeHonpopMaibAaeTHAHAS CMOIA.

KapOoHunbHbIE COEIMHEHUS — AJIbJIETU/IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWIJIBHOW TpYyIIbl. ['oMoIorndeckue psiabl albJeruoB U KETOHOB, 0OIas
dbopmyrna, muzomepuss U HOMEHKIaTypa. DuU3MUEeCKHUE CBOMCTBA allbJIETUAOB U
KETOHOB. XMMHUYECKHE CBOMCTBA aJIbJETUA0B U KETOHOB: PEAKIIUU MPUCOCTUHECHUS.
OxkucieHue anpJeru0B, KAYECTBEHHBbIC peakiuu Ha aubaerujabl. CrnocoObl
MOJIYYEHUS ¥ MPUMEHEHUE AJIbJIETU/IOB U KETOHOB.

OAHOOCHOBHBIE TIpeIeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 30Mepus u HOMeHKIaTypa. Pu3ndeckue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIIbHBIX KapOOHOBBIX KHCJIOT. BOIOpOJHBIE CBS3U MEXKIY
MOJICKYJIaMHA KapOOHOBBIX KHCIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peaknus ASTepUPUKANNKA, PEAKIMH C Y4aCTHEM YIJIEBOJIOPOIHOTO paauKaia.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHSTHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OCcoOCHHOCTH CBOWCTB HEMPEICTbHBIX W aPOMATHYCCKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHUCIIOT, THIPOKCUKAPOOHOBBIX KUCIOT. IIpemcTaBuTenn BBICIINX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MAaJIbMUTHHOBAs, OJICMHOBAs, JUHO/EBAS,
JUHONIeH08as KUCIOThI. CIIOCOOBI MOTYYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxuble >¢upbl. ['omonoruueckuit psij, oOmas dopmyna, HU30MEpHUs U
HOMEHKJIaTypa. PU3NYECKHE U XWMHUYECKUE CBOWMCTBA: THAPOJU3 B KHUCIOW H
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3nvecKue U XMMUYECKUE CBOMCTBA KUPOB: TUIPOIIU3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTaTKU
HETPeETbHBIX JKUPHBIX KUCIIOT. JKUpBI B IpUpPO/IE.

MBEL1a KaK COJIH BBICIINX KaPGOHOBBIX KHCIIOT, HX MOOIIEe JIeHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukamus yrieBoaoB (MOHO-, TU-
U nonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (GpyKTO3a, rajgakro3a, pubosa,
ne3okcupr6o3a. dusndeckue CBOWCTBA M HaXOXKACHHE B mpupome. DOTOCUHTES.
XUMUYECKHE CBONCTBA ITIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aIbJACTUIHOM
TPYII, CIHPTOBOE W MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHuWe TIIFOKO3bI, e
3HAYEHUE B JKU3HEACATEIBHOCTH OpraHu3ma. J(ucaxapuipl: caxapo3a, MajabTo3a U
nakTo3a. BoccTaHaBiMBaOIIME U HEBOCCTAHABIIMBAIOIINE aucaxapuisl. ['uaponus
nucaxapunoB. Haxoxaenue B nipupoje u npuMenenue. [lomvcaxapuabl: kpaxmadn,
INIMKOTeH W 1eiunoio3a. CTpoeHue MaKpoMOJIEKYJl Kpaxmaja, TIJIMKOTeHa U
HeJUI003bl.  DU3MYECKHME CBOMCTBA Kpaxmana M UEJUI0JI03bl. XUMHUYECKHUE
CBOMCTBA Kpaxmalia: TMApOJIN3, KauyeCTBEHHAs pEeakuus C HOAO0M. XUMHUYECKHUE
CBOMCTBa IIEJUTIOJIO3BI: THIPOJIN3, MOdydeHue 3PupoB 1eioio3bl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIETK).



DKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEUIECTB M HMX IPEBPALICHUN:
PacTBOPUMOCTb Pa3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJA C HATPUEM,
OKHMCJIEHUE 3TUJIOBOTO CHHUpPTa B albJAETH] Ha PACKAIEHHOM MEOHOW IMPOBOJIOKE,
OKHCJICHUE STUJIOBOTO CHUPTA JAUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), KAaueCTBEHHbIE PEAKIMM Ha albJCTUIbl (C THUIPOKCHUIOM
muammuHcepeOpa(l) u  rugpokcuaom  menu(Il)), peakuusa raviIepuHa  C
ruapokcuiom Meau(ll), xumuyeckue cBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIIOKO3bl ¢ Tuapokcuaom meau(ll), B3aumoneiicTrue
KpaxMajia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajlad no TeMam «CHupThl U
denounby, «KapooHoBbie KUCTOTHL. Cl0KHBIE Y3DUPHD».

A3oTcoaep:Kalye OpraHnyecKre cCoeAUHEHUsl.

AMWHBI — OPTaHWYECKHUE MPOM3BOIHBIC amMMuaka. Kimaccudukaiys aMuHOB:
amnpaTHIeCKue ¢ apOMATHYCCKHE; IEPBUYHBIC, BTOPUYHBIE W TPETHUYHBIC.
Crpoenne moJiiekys, oOmas Gopmyina, “3oMepus, HOMEHKIATypa U (U3HUYECKUE
cBOMCTBa. XMMHUYECKOE CBOMCTBA alu(aTuuecKMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Comnun anKuIaMMOHUS.

AHWIMH — TIPEACTAaBUTEIb AMUHOB apomartuyeckoro psaa. CrpoeHue
aHwiIMHa. B3anMHOe BiIMsSiHUE TPy aTOMOB B MoJjieKyJsie aHuiuHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CrocoObl
MOJIy4YeHUs] M TpuMeHeHue anudaruueckux amMuHoB. [losydeHue aHWiIMHA U3
HUTPOOEH3071a.

AmuHokuCcIOTE. HoMeHknaTypa u uzomepusi. OTAenbHbIE TPEACTABUTENH Ol
AMUHOKHUCJIOT: TJMUWH, anaHuH. Dusznueckne CBOWCTBA aMHUHOKHCIOT.
XAMHYECKHE CBOWCTBA aMHHOKHCIOT KakK aM(OTEpHBIX  OPTaHHMYECKHUX
COCIMHEHUH, peakuus TMONUKOHJCHCAIlNH, O00pa3oBaHWE MENTHIHON CBS3H.
buonornueckoe 3HaueHNE aMUHOKUCHOT. CUHTE3 U THAPOJIU3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XHWMHUYECKHE CBOWCTBa OEJIKOB: THUAPOJIN3, ACHATYpalus,
KaueCTBEHHBIC PEAKITNN Ha OCIIKH.

DKCIEpUMEHTAIbHbIE METOJIbI M3YyYECHHUS BEUIECTB W HMX IPEBpaAlICHUN:
pacTBopeHHe O€IKOB B BOJIE, JCHATypalusi OCJIKOB MPU HArpeBaHUU, IIBETHHIC
peakuuu Ha O€JIKM, pelIeHHWe OKCIEPUMEHTANBHBIX 3a7a4 [0 TeMaM
«A30TCcoaepKallue  OpraHMyeckue  coeauHeHus» U «Pacmo3HaBanue
OPraHUYECKUX COCTUHEHUI.

BrbicokoMOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIE MOHATUS XMMUH BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHSAS MOJIEKYIsIpHas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCAUHEHUN —
MOJINMEPHU3ALMS U MOJUKOHAEHCAHS.

[Tonmumepuble wmatepuansl. [lmacTmacchl  (MONMMATHIIEH, MOJUIIPOIIMIIEH,
NOJUBUHWIXJIOPHUA, TMOJIUCTUPOJ, TOJNUMETUIMETAKPUTIAT, MOJUKApOOHATHI,
nonudTHIeHTepedTanar). Y tunuzauus u nepepaboTKa IIacTUKA.

DJ1aCTOMEPHI: HaTypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4yKu
(OyTaaueHOBBIN, XJIOPONPEHOBBIN, N30MIPEHOBBIN) U CUITUKOHBI. Pe3unHa.

BonoxkHa: HaTypaiabHbIe (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIaBCaH).

[Tonmmepsl CIIELUATIBHOTO HA3HAYCHHUS (Tedion, KEBJIap,
ANEKTPOTPOBOAIINE TOTUMEPHI, OMOpa3IaraeMbie MOJIUMEPHI).

DOKCIEepUMEHTANbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W WX IpPEBpalICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMy NPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3a1ad 1o TeMe «Pacno3HaBaHue
IJIACTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenne MONEKyIsIpHOH (OpMysBl OpPraHUYECKOrOo COCAUMHEHHS TI0
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaxO0XJECHHE
MOJIEKYJISIPHOM  (OpMyJIbI OPraHMYECKOro COEAMHEHUs 1o Macce (00BEMy)
IPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Mmacce, 00bEMY) HPOAYKTOB
peaKiMyu W/WUIUM HUCXOIHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (POPMYIIBI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHMX CBOWCTB WM CIOCOOOB
IIOJIYYEHMS], ONPENEJICHUE JOJIM BBIXOJA IPOAYKTAa PEAKUUU OT TEOPETUUECKU
BO3MOKHOT0.

MexnpeaMeTHbIE CBS3H.

Peanu3zannst MeXIpeIMETHBIX CBA3EH IIPU W3YYECHUM OPTAHUYECKON XMMHUU B
10 kyacce OCYUIECTBIISETCA YEpe3 HCIIOJIIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaKk M IOHATUM, MPHUHATBIX B OTACJIBHBIX IpPEAMETaX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO111e eCTECTBEHHO-HAYYHBIE MTOHATHUSA: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccu(ukanus, HaOIIOJECHHE, H3MEpPEHHE,
DKCIIEPUMEHT, MOJIEIb, MOJICTTUPOBAHHUE.

®dusrka: Marepus, aroM, DJJIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYyJa,
SHEPTeTUYECKHA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSHUC
BEIECTBA, (DU3UYECKUE BEJIMYUHBI, €JIMHULIBI W3MEPEHHUs, CKOPOCThb, SHEPrus,
Mmacca.

buonorus: knerka, opraHu3M, JKOcUCTeMa, Ouocdepa, MeTadoIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIN M TeTepOoTpOHBIM TUI MHUTAHUA, OpOKEHHUE,



(doTtocuHTE3, IbIXaHUE, OEJKU, YIVIEBOAbI, >KUPbl, HYKJICHHOBBIE KHUCIIOTHI,
(epMEHTBHI.

['eorpadus: none3Hsie NCKOMAEMble, TOTLTUBO.

TexHonorus: mNHUIIEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOTO IHUTAHMUS,
MOIOIIIHUE CPEJICTBA, MATEPHAJIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAS N HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX siAep. XUMHUYECKUM snemeHT. M3oromnbel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHCIA. DHEPreTUUECKHE YPOBHU U
noypoBHHU. ATOMHBIE opOuTanu. Knaccudukamnus XuMHIeCKuX 3JIEMEHTOB (S-, p-,
d-, f-omements). PacmpeneneHue SIEKTPOHOB TIO AaTOMHBIM  OpPOUTAIISAM.
DNEeKTpOHHBIE KOHPUTYpAIIMK aTOMOB AJIEMEHTOB MEPBOrO—4YETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUU, DJIEKTPOHHBIE KOH(PUTYpaIlUd HOHOB.
DIIEKTPOOTPULIATENIBHOCTb.

[lepnognuecknil 3akoH u Ilepuoandeckass cucremMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CBsA3b NEPUOIAYECKOr0 3aKOHA U [leproanyeckoil CUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEHM CTPOCHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX H CJOXHBIX BEHIECTB MO TpynmaM MW NOepuojaM. 3HAYECHHUE
nepuoandeckoro 3akona /[.M1. Menneneesa.

XUMHYECKasi CBSI3b. BHUIBI XMMHWYECKOM CBSI3U: KOBAJICHTHAs, WOHHAS,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBSA3U: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IirHa CBs3U. [1onsIpHOCTH, HANTPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJIGCHTHOW CBsA3U. KpartHbeie cBsa3u. BonoponHas CBA3b.
MeXMONEKYJISIPHBIE B3aUMOICUCTBUSL.

BaneHTHOCTP W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C KX T€OMETPUUYECKUM CTpOEHHEM (Ha MpUMepe COeTUHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHne 0 KOMIUIEKCHBIX COEAMHEHUSAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHHE KOMIUIEKCHBIX COCIWHCHHUM.
[ToHsITHE O KOOPAUHALIMOHHOW XUMUH.

BemecrBa  MOJEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTpOEHHs.  TUIbl
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHbix cucremax. MictuaHable pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHIICHTPAIIMM PACTBOPOB:



MaccoBasi J0Ji1 BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpaus. HacelllieHHbIE 1
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiys u1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHAIbHBIC
Ha3BaHMS OTJIEIbHBIX IIPEACTABUTENICH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanuys XuMHUUeCKUX peakiuii B HEOPraHUYECKOW M OpraHuYeCKOn
XAMHUHU. 3aKOH COXPAHECHUS MACChl BEIIECTB; 3aKOH COXPAHECHUS U MPEBPALICHUS
DHEPTUU TIPH XUMHYCCKHX peakmusX. TermnoBbie 3Q(PEKThl XUMUUECKIX PEaKIIHA.
TepMoxuMUYeCKHe YpaBHEHUS.

CKOpOCTh XMMHYECKOM peaKInu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. KaTanus u kaTanu3aTtopsl.

OOpatuMple 1 HEOOpaTUMBIC pEeaKITMU. XUMHUUYECKoe paBHOBecHe. KoHcTanTa
XAMHUYECKOTO paBHOBecHUsA. (DakTOphl, BIMSIONIME HA IOJO0KEHHE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUECHTPAMHA BEUIECTB, YYACTBYIOIIUX B
peakumu. [punnun Jle [larense.

Onekrponutuyueckas aucconuainusi. CuibHble W clIa0ble DJIEKTPOJIMTHI.
Crenenp aucconmanuu. Cpena BOJIHBIX PAaCTBOPOB: KHUCIOTHAs, HEUTpasibHAas,
nienouHas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHbIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnuTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHST U BOCCTAHOBJICHUSI.
BaxHeiime OKHCIWTEIN W BOCCTAHOBUTEIH. METON SJIEKTPOHHOTO OaiaHca.
DIIEKTPOJIA3 PACTBOPOB U PACILIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALCHUNA:
pa3lioKEHHE TEPOKCHIA BOJOPOJAa B IMPUCYTCTBHM KaTalW3aTropa, MOJACIH
KPUCTAJUTMYECKUX PEMIETOK, IPOBEICHUE PeaKInii HOHHOTO 0OMEHa, OTpeIeIICHNe
Cpelbl PacTBOPOB C MOMOIIBIO WHIMKATOPOB, M3YYCHHUE BIMSHHS Pa3TUUHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOW pEaKIUU M TMOJOKEHHE XHUMHYECKOTO
PaBHOBECHSI.

Heoprannyeckasi xumusi.

[lonoxenne HemertauioB B Ilepmogmyeckod CUCTEME  XUMHYECKUX
anemenToB J.M. MenneneeBa u 0COOEHHOCTH CTPOEHHUsSI WX aTroMoB. Du3nueckue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPONUSI HEMETAJUIOB (HAa MPUMEpPE KUCIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonmydenne, guznyueckre M XUMHUYECKHE CBOWCTBA: PEAKIMH C
METaJUIAMA W  HEMETAJJIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ MapubL.
TonNMBHBIE ATIEMEHTHI.

["amorensl. Haxoxkaenue B Mpupoje, crnocoObl MoiydeHwus, (puandeckue u
XUMHUYECKUE CBOMCTBA. ['aloreHoBOOpOAbl. BaxkHENIINE KUCIOPOACOAEPKAILINE



COeIMHEHMs rajoreHoB. JlabopaTopHbie ¥ MPOMBIIIICHHBIE CIIOCOOBI MOTYYEHUs
rasioreHoB. [I[puMeHeHne rajioreHoB U X COeIMHEHUIA.

Kucmopon, o3oH. JlabopaTopHbIE W MPOMBINIJICHHBIE CIIOCOOBI MOYYCHUS
kuciopoaa. OuU3nueckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. HaxoxpaeHue B TpHpPOAE, CIIOCOOBI TONYYCHHS, (PU3HUECKHEC W
xumudeckne cBorictBa. CepoBomopon, cyiabbumasl. Oxcun cepsi(IV), okcua
cepol(VI). CepHucras W cepHass KUCIOTHI U uX comr. OCOOCHHOCTH CBOKCTB
CepHOU KUCIIOTHL. [IpuMeHeHne cepsl U €€ COeIMHEHNN.

A3zor. Haxoxxnenue B mpupoie, CHOCOObl MONydeHUs, (PU3NYECKUE WU
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpUbl. OKcuabl a3oTa. A30THUCTast U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOUM KUCIOTHI. [IpuMeHenue azora
Y €r0 COeIMHEHHUI. A30THbIE YIOOpEHNS.

®ocpop. Haxoxnenue B mpupoie, CrnocoObl MOMy4YeHUs, (PU3NYECKUE U
xumudeckue cpoiictBa. Dochunpl u pochun. Oxcunsl dochopa, GocdopHas
kuciotra u e€ comu. [Ipumenenme docdopa u ero coeaunenuit. DocdopHbie
ya0OpeHus.

VYrinepon, HaxoXIeHHWE B NOpUpoje. AJUIOTPONHBIE MOAUPUKALUU.
®duznyeckue W XUMHYECKHE CBOMCTBA TMPOCTBHIX BEIIECTB, OOpa30BaHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(IV), yronpHas kucimora u €€
conu. AKTHUBUPOBAaHHBIM yroib, afcopoums. DysiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHu. [IprMeHeHne mpocThIX BeliecTB, 00pa30BaHHBIX YIIEPOIOM, M €ro
COCIUHEHHUN.

Kpemuuii. Haxoxxznenue B mpupoje, CrnocoObl MoiydeHus, GU3NUEeCKUue u
xumuyeckue cporctBa. Oxcun kpeMHus(IV), kpeMHueBas KHCIOTa, CUJIMKATHI.
[IpuMeHeHne KpeMHUs U ero coeqnHeHui. CTEeKI0, €ro NoJIy4YeHne, BUIbI CTEKIIA.

[Tonoxenune MetaimoB B [lepuoguyeckoid cUCTEME XUMUYECKHX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHUS JJICKTPOHHBIX 000JO0YEK aToMOB MeTauioB. OOmue
¢usnyeckue cBoicTBa MeTawioB. lIpuMeHeHne MeTalioB B OBITY U TEXHUKE.
CrutaBel METAJLIOB.

DNEeKTPOXUMHYCCKUN psAI  HaOpsDKeHWH MeTauioB. OOmme  crmocoObl

HOJTYYCHUS METAaJUIOB: THIIPOMETAILTYPIHS, MUPOMETAILTYPTHUS,
anektpometautyprus. Ilonsatue o koppo3un MeTamuioB. CrocoObl 3alIUTHI OT
KOPPO3UH.

OOmas xapakrepuctuka MmeTtamioB [A-rpynnsl [lepuonuueckoil cucTeMsl
XUMHMYECKUX dJeMeHToB. Harpuil u kammii: mnomydyenue, (QuU3MUECKUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHUE IPOCTHIX BEUIECCTB U UX COCAUHEHUMN.

Oobmas xapakrepuctuka metauioB I[A-rpynnel [lepuoauueckoid cuctembl
XUMHUUYECKUX DJJEMEHTOB. MarHuii W KajdblUid: TOdydyeHue, (QU3nYecKue u



XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IMPOCTHIX BEIIECTB U WX COCIAUHECHUM.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

ATIOMHHWI: TTOy4YeHUe, (PU3ndecKre U XUMHUISCKAE CBOMCTBA, MPUMCHCHUE
IIPOCTOTO BEIIeCTBA M €ro coeauHeHud. AM@oTepHbIe CBOICTBA OKcHUIA U
TUIPOKCUIA ATTFOMUHHUSA, TUAPOKCOKOMILIEKCHI aJIFOMUAHUSL.

OOmasgs xapakTepucThuka MeTauioB 1o0ouHbIX noarpynn (b-rpymnm)
[Ieproanyeckoil CUCTEMbI XUMUYECKUX SJIEMEHTOB.

OuU3NYECKNEe U XMMHUYECKHE CBOMCTBA XpOMa U €ro coeauHeHnil. OKCHUIbI U
ruapokcusbl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u auxpomatsl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [loiyyeHne u npuMeHeHne Xxpoma.

Ou3NYecKne W XUMHUYECKHE CBOMCTBA MapraHila M €ro COCIUHEHUM.
Baxwneiime coenunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranat kanusi, €ro OKUCIUTENIbHbIE CBOMCTBA.

@u3nuecKue U XUMHUYECKHE CBOMCTBA JKEJie3a U €ro coeaquHeHuil. OKCupl,
ruapokcusibl u conu xeneza(ll) u sxenesa(lll). [lonyuenue u npuMeHeHHUE Keme3a
Y €r0 CILJIABOB.

DuU3NYECKME U XMMHYECKHE CBOMCTBA MeH U €€ coenquHenui. [lomyyenne n
IIPUMEHEHUE MEJIU U €€ COCAUHECHUMN.

[Muuk: monydyeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIAa M TUIPOKCUIA IMHKA, TUAPOKCOKOMIUIEKCHI HUHKA. [[puMeHeHune
[IMHKA U €r0 COCANHEHUN.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyUYE€HUS BEIIECTB M WX NPEBPALICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cepbl, ¢Gocdopa, xKeine3a, MarHus B
KUCJIOPOJIe, HU3Y4YCHHE KOJuleKuuu «MeTamisl M CIUIaBbl», B3aUMOICHUCTBHUE
HIEJIOYHBIX U IEJI0YHO3EMEJIbHBIX METAJJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
LIEJI0Y€EH, KAYECTBEHHBIE PEAKIIUM HAa HEOPraHUYECKUE aHUOHBI, KATUOH BOJAOPOAA
M KaTHOHBl METAJUIOB, B3aMMOJCHCTBUE THUAPOKCUIOB AJIIOMUHHUS U LUHKA C
pacTBOpaMH KHUCJIOT U WIEJIOYEH, PEIICHUE 3KCIEPUMEHTAIBHBIX 33Ja4 M0 TeMaM
«l"anmorens», «Cepa U e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTaipl TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX TOATPYIIID).

XuMHS U KU3Hb.

Ponp xumuu B oOecrieueHnn yCTOMYMBOTO pa3BUTUs denoBeuecTBa. [lonsTue
O HAy4HBIX METOJAaX I[IO3HAHUS W METOJOJOTHMM HAy4YHOTO HCCIIEIOBAHUS.
HayuHble TpUHIMIIBI OpraHU3alu XUMUYECKOTO MTPOU3BOACTBRA. [IpOMBIIIITIEHHBIE
CIOCOOBI MOMYYEHHUsT BaKHEUIINX BEIIECTB (HAa MpUMEpE MPOM3BOJICTBA aMMHAKa,
CEpHOM KHUCIOThI, MeTaHosa). [IpomblliieHHbIE CIOCOOBI MOTYYEHUS METAILIOB U
CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHUE OKPYKAIOLIEW Cpelabl U €ro IOCIEACTBUS.
Ponp xumum B 06ecTiedeHUN SHEPTETHIECKON 0€30IMacHOCTH.



XuMHsIT M 30pOBbe 4esoBeKa. JlekapcTBeHHble cpencrtsa. [IpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenaparoB. Pojab XUMUM B pa3BUTUN METULIUHBI.

XWMUsl THIIKA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE 100aBKU. Poip xumum B
o0ecreyeHny MUIIeBON O€301MacCHOCTH.

Kocmernueckue u mnapgromepHbie cpenctBa. boitoBas xumus. [IpaBuna
0€30MacHOr0 HWCMOIB30BaHUS TPErnaparoB OBITOBOM XWMHUU B TOBCEIHEBHOMN
KHU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIME CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCTOH).

XuMHus B CENbCKOM X03stiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KEpaMHKa.
Marepuainsl 11 35eKTpOHUKU. HaHOTEXHONMOT M.

Pacuérnbie 3anaum.

Pacuérbl: mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WIK O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIUHU BEILECTB,
Macchl (00bEMa, KONMMYECTBA BEIIECTBA) MPOAYKTOB pEaKIMH, €CIM OJHO U3
BEIIECTB MMEET MpHUMecH, Macchl (00BEMa, KOIMYECTBA BEIIECTBA) MPOAYKTa
peakumu, €Ciad OAHO M3 BEIIECTB JaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MaccoBOM J0JIEd pacTBOPEHHOTO BEIIECTBA, MAacCOBOM JOJA W MOJSPHOU
KOHIICHTpAllUM BEILlECTBa B pPacTBOpPE, JOJM BbIXOAA MPOAYKTa pEaKUUu OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi  MeXIpeIMETHBIX  CBsi3ed NpU  HM3ydyeHUH OOmed
HEOpraHM4ecKol XuMHuM B 11 Kkiacce ocymIeCTBISETCS Yepe3 UCIIOJIb30BAHUE KAK
OOIINX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK W MOHATHH, MPUHITHIX B OTACIBHBIX
IPEeIMETAX ECTECTBEHHO-HAYYHOTr'O I[UKJIA.

OO1ue ecTeCTBEHHO-HAYyYHbIE TIOHATHUSA: SIBJICHHUE, HAYYHBINA (aKT, TUIOTE3a,
TEOpusi, 3aKOH, aHAJU3, CUHTE3, KJIacCU(PUKALUs, MEPUOJINIHOCTh, HAOIIOACHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIENb, MOJIETUPOBAHHUE.

®duszrka: MaTepusi, MUKPOMHUP, MAKPOMUD, ATOM, JIEKTPOH, IPOTOH, HEUTPOH,
MOH, U30TOIIbl, paINOAKTUBHOCTh, MOJIEKYJIa, JHEPreTUYECKUI YPOBEHB, BELIECTBO,
TENO, O00BbEM, arperaTHoe COCTOSIHME BEIIECTBAa, WJEANbHBINA ras, (u3NuecKue
BEJIMYMHBI, €AUHUIIBI U3MEPEHUS, CKOPOCTh, SHEPrHUs, Macca.

buosorus: kneTka, opraHusM, 3KOCHUcTeMa, Onocdepa, MeTadoIm3M, MaKpo-
¥ MHUKPODJIEMEHTHI, OCTIKHU, KUPBI, YTIIEBOAbI, HYKJICHHOBBIE KHCIOTHI, (DEpMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U ITOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPO/bI, TOJE3HbIE UCKOMAEMbIE, TOILIIUBO,

pecypchl.



TexHonorus: XMMHUYECKas IIPOMBINIJIICHHOCTh, MCTAJLUIYPIHUA, CTPOUTCIIBHBIC
MaTcpUalibl, CEIbCKOXO03SHMCTBECHHOC IMPOU3BOACTBO, NMHUIICBAA ITPOMBIIIJICHHOCTD,
(bapMaL[eBTI/I‘-IeCKaH IMPOMBIIIJIICHHOCTD, IMpOU3BOACTBO KOCMCTHYCCKUX
[IpcrapaToB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHUCTEMHO-JIESITEIHLHOCTHBIM TMOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHErO
obmero oOpa30BaHUS BBIJICICHBI CIACAYIOIMIHE COCTABIISIONINE: OCO3HAHUE
0OyJaronMMHUCs POCCUUCKOM TpakIaHCKOW HMJACHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOONPEICIICHUIO; HATUYUE MOTUBALIUU K
00y4eHHI0; TOTOBHOCTb W CIOCOOHOCTh OOYYalOUIMXCsS pPYKOBOACTBOBATHCS
NPUHATHIMA B OOIIECTBE TMpaBWIaMd U HOPMaMU TIOBEJCHUS;, HaJU4yue
MIPaBOCO3HAHUS, IKOJIOTHIECKON KYJIBTYPBI; CHOCOOHOCTh CTABUTH IIEIH M CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE peE3ynbTaThl OCBOCHUS NpeAMETa «XHUMHS»  OTPAKAKOT
c(hOpMUPOBAHHOCTh OMbITA TMO3HABATEILHOM M MPAKTHUUECKON JeATEeIbHOCTU
00yJaronuXxcsi B MPOIECCe pean3aiiii 00pa3oBaTEIbHOMN IEATeTLHOCTH.

JInyHOCTHBIE peE3ynbTaThl OCBOCHUS NpeAMETa «XHUMHS»  OTPAKAKOT
c(hOpMUPOBAHHOCTh OTBITA I[103HABATEIIBHOW W MPAKTUYECKON JESATEIHHOCTU
oOydJaronuxcsi B MpoIlecce peanu3aiuu o0pa3oBaTeIbHON JCSTEIBHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPAB U 00S3aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M NpaBUiiaX MEKIUYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M TMO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUUYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPWHUMATh MOTHBBI, HAaMEPEHUS, JIOTHKY U
apryMEHTBI JPYTUX MIPU aHAIU3€ PA3IMYHBIX BUJIOB YUECOHOU JAEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

IEHHOCTHOIO OTHOLICHUS K HWCTOPUYECKOMY M HAydYHOMY HACIEIUIO
OTE€YECTBECHHON XHUMMHU,

YBOXEHUS K TPOIECCY TBOPYECTBA B 0OJACTH TEOPHUH M TPAKTHICCKOTO
NPUWIOKEHUSI XUMHHM, OCO3HAaHMSI TOTO, YTO JaHHbIE HAYKH €CThb pPE3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U IPAKTUKOB;



UHTEpECa M I03HABAaTEIbHBIX MOTHUBOB B IIOJIYYEHUHM U IOCIEIYHOLIEM
aHanmm3e MHPOpPMAINH O MEePEIAOBBIX JOCTIKEHUSAX COBPEMEHHOW OTEYECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPAaBCTBEHHOI'O CO3HAHUs, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBSI3aHHBIC C XUMHUECKUMHU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IIOBEJIEHHWE M IOCTYIIKM CBOMX TOBAapUUIEH C
NO3ULIMK HPAaBCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM OCO3HAaHMs IOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHHUS IEHHOCTEH 370pOoBOr0 © 0e30macHOro olpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3UUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHns TIpaBUJl  O€30MacHOr0 OOpaIleHUss C BEMIECTBAMHU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBHOCTH;

NOHUMAaHUS LEHHOCTH NPABWI HHAWBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HHU JIOCH;

OCO3HaHUsl MOCHEACTBUM W HENPUATHS BPEAHBIX NMPHUBBIYEK (YIOTpeOsIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B Y4e€OHO-HCCIEI0BaTENbCKON
NESTEIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JpYyrux BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHUM MPaKTUYECKUX 3adad
COLIMAJIbHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbl);

MHTEpeca K MPaKTHYECKOMY M3YUYEHHIO MPOQPECCHl pa3aIuuyHOTO poja, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUHM 110 XUMUU;

YBaXEHUS K TPy, JIIOISIM TPyAa U pe3ysbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HHIMBHIYaJlbHOW TpPaeKTOPUU
oOpazoBaHusi, Oyaymied npodeccun U pealn3allid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIUTAHUSA:

HKOJIOTUYECKU ILI€JIECOO0PA3HOr0 OTHOLIEHUS K HPHUPOJIE KAK HCTOYHHUKY
CYILIECTBOBAHMS KM3HU Ha 3eMJIE;

NOHMMaHHUS TJI00aJbHOrO XapakTepa SKOJOTMYECKHX MpoOJseM, BIUSHUSA
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUATBHOU CPEAbL;



OCO3HaHUS HEOOXOJUMOCTH HCIIOJIB30BAHUSI JOCTIKCHUA XUMHUHU IS
pelIeHUsI BOIPOCOB PAIMOHAIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCHUCTBUH, MPUHOCIIIUX BpEIl OKPYXKAIOLIEH
IPUPOIHON cpejie, YMEHHUS TPOTrHO3UPOBATh HEOJIArONMpUATHBIE IKOJIOTUYECKUE
IIOCJICICTBUSA PEANPUHUMAEMBIX JEUCTBUM U IIPEAOTBPALLATD UX;

HAJIMYKS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, YKOJIOTHYECKON KYIbTYPHI,
OIIbITa NEATENbHOCTH 3KOJIOTUYECKOU HANpaBJICHHOCTH, YMEHUSA
PYKOBOACTBOBAaTbCSI UMM B MO3HABATEIbHOM, KOMMYHUKATUBHOW W COLMAIBHOMU
MPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HACOJOTUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HAyKW U OOIIECTBEHHON MIPAKTHKH;

NOHUMAaHUSl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJlid B
bopMHpPOBaHUN PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
TIpeACTaBICHUs] 00 OKpYKAIOIEM MHpE Kak O €IMHCTBE MPHUPOABI M YEIIOBEKa, B
MO3HAHUW TIPUPOJHBIX 3aKOHOMEPHOCTEH W PpEIICHWH TPOOJIeM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOSXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHHM JJII COBPEMEHHOMU
UUBUJIM3AUUU: B €€ T'yMAaHMCTUYECKOM HAIPAaBICHHOCTH W BaXXHOU pPOJIM B
CO3/TaHMM HOBOW 0a3bl MaTepUaIbHOW KYJIbTYpPhl, B PEIICHUH TJI00ATbHBIX
mpo0eM yCTOMYMBOTO PAa3BUTHUS YEIIOBEYECTBA — CHIPHEBOHM, JYHEPTETHUYECKOMU,
MUIIEBON M DKOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00eCTIeueHUN
YCJIOBUM YCHENTHOTO TPY/la U IKOJIOTHYECKH KOMMDOPTHOM KU3HHU KaXKIOTO YJIeHA
00I111eCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAaHUA CYIIHOCTH METOJIOB
MO3HAHUSA, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIIOIb30BATh
MoJIy4aeMble 3HAHUS JIJIs1 aHAIM3a U OOBSICHEHUS SBJICHUM OKPY’KAIOIIEro MUpPA U
MIPOUCXOSIINUX B HEM M3MEHECHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKTFOYCHUS Ha
OCHOBE Hay4dHbIX (DaKTOB M HMEIOIIUXCS JAHHBIX C LEIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XUMHUYECKHWE 3HAHUS IS
penieHust IpooJieM B peabHbIX KU3ZHEHHBIX CUTYaIIUSX;

MHTEpPECA K MO3HAHUIO, UCCIIEIOBATENBCKOM NEATENBbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMPEpPHIBHOMY OOpa30BaHUIO U
caM0O0Opa30BaHMUI0, K AaKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHUM 1O XUMHH B
COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpy/Aa B paziuyHbIX cepax mpodeccruoHanbHON
JEATETbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOSHUS MPOTPaMMBI 10 XMMHH Ha YPOBHE
CpenHero oo1ero oopa3oBaHus BKIKOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHS  MHPOBO33PCHUS  OOYUYaIOIIUXCS
MEXKIUCIUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOMICHAYYHBIC TOHITHS, OTPAXKAFOIIHE
IICJIOCTHOCT, HAYYHOH KapTHHBI MHpa W CHCHH(PHUKY METOJIOB ITO3HAHU,
UCTIONb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, JHEPIHsl, SIBJICHHE,
IIPOIECC, CHCTEMa, HAyYHBIA (DaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIIOBaHIE, HAOIIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPyTHE);

YHHUBEpCaJIbHbIC y4eOHBbIC NEHCTBUSA (ITO3HABATCIIbHBIC, KOMMYHHUKATHBHEIC,

pEryJsiTUBHBIE), o0ecrevynBaromnme (dbopmupoBaHue (yHKIHMOHATBHOM
IPaMOTHOCTH U COLIMAJIbHON KOMITIETEHIIMU 00yYaroUIXCs;
CIIOCOOHOCTb oOyuaroumxcs HCIIOJIb30BAaTh OCBOCHHBIE

MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON U COLMAIIBHOMN MTPAKTHUKE.

MertanpeaMeTHbIE PE3YyJAbTAaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMH
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

1) 6a30Bble JJOoru4YecKue JaeicTBUsI:

CaMOCTOSITEJIbHO  (popMynupoBaTh W aKTyaJIM3UpOBaTh  MpoOsIeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

ONpEACNATh LENU JCATEeNbHOCTH, 3ajiaBasi mapaMeTpbl W KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCII0JIb30BaTh IMPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUSA:
BBIJICJIATh XapaKTEPHbIC MPU3HAKKU TMOHSATUM U YCTAHABIMUBATh UX B3aUMOCBSI3b,
WCITIOJIB30BaTh COOTBETCTBYIONINE TOHITHS JIJIS1 OOBSICHEHUS OTACIBHBIX (DaKTOB U
SIBIICHUI;

BBHIOMpaTh OCHOBAaHUS M KPUTEPUU JJId KJIaCCU(PUKAIIMU BEIIECTB H
XUMHUYECKUX PEaKIUM;

YCTAaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHUE PaCCyXJACHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH U IPOTHBOPEYHUS B paccMaTPUBAEMBIX
SBJIICHUSAX, (POPMYJIUPOBATH BBIBOIBI U 3aKIIOUCHUS;



IPUMEHSATH B IPOLIECCE ITO3HAHUS UCIIOJIb3YEMbIE B XHUMHHM CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBHIBATH MOJIEIBHBIE IIPEICTABICHU — XUMUYECKUI
3HaK (CHMBOJI) DJIEMEHTa, XUMUYecKas (opmysa, YpaBHEHHE XHUMUYECKOU
peakuuu — IMpU PEIICHWU YYEOHBIX MO3HABATENBHBIX M IPAKTHUUECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIC IIPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKUX PEAKLIUM.

2) 6a3oBble HccIea0BaATEILCKHE AeiiCTBHSI:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEaKLnil;

(GopMyIMpOBaTh LEIH U 3a/1a4d UCCIIEA0BAHUS, UCIIOJIb30BaTh IOCTABJICHHBIE
U CaMOCTOSATENbHO CQOPMYIUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HAaBBIKAMHU CAMOCTOSATEIBHOIO IIAHUPOBAHUS U IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popMyJIHpOBaTh
0000111eHS ¥ BBIBOBI OTHOCUTENIBHO TOCTOBEPHOCTHU PE3yIbTAaTOB HCCIIEI0BAHNS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJEIAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIIEOBAaTENIbCKOM U MPOEKTHOU
JESTEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
INOMCKY METOJIOB pEUICHUs] MNPaKTUYECKUX 3a/ay, NPUMEHEHUIO pa3IMYHBIX
METO/IOB ITO3HAHMSI.

3) padora c unpopmanueii:

OpUEHTHPOBAThCS B pA3IUYHbIX MCTOYHMKAX HH(poOpManuu (Hay4dHO-
NOMYJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJEP)KaHUA, CIPaBOYHBIE IMOCOOWS,
pecypcsl HTepHeTa), aHAMU3UPOBaTh MHPOPMAIHIO PA3IWYHBIX BUAOB U (Hopm
IIPE/ICTABIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTb;

(GOopMyIMpPOBATH 3alpPOCHl U TPUMEHATH PA3NIMYHBIE METOJbI MPU MOUCKE U
orOope wuH(pOpManuK, HEOOXOMAUMOW IS BHINOTHEHHUS Yy4eOHBIX 3ajad
OIIPENIETIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U Pa3IU4HbIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMy  MHpeACTaBICHUS
uHbopMaIuu (Cxemsl, TpaduKH, AUATPAMMBI, TAOIHIIBI, PUCYHKH U JIPYTHE);

UCIIOJb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa MHpu paboTe cC
XUMHYECKON HH(OpMAIMel: TNpUMEHSATh MEXIpeAMETHble ((usmueckue u
MaTeMaTHUYECKUE) 3HAKU U CUMBOJIbL, (hOpMYJIbl, a00OpeBUATypbl, HOMEHKIATYPY;



HCIIOJIB30BATh 3HAKOBO-CUMBOJIHNYCCKUC CPCACTBA HATI'TLAIHOCTH.

KoMMyHHKAaTHBHBIE YHHBepPCAJbHbIE YUeOHbIE NeHCTBHS:

3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMBI B XOJI¢ JHAJIOTa H/HIIN
JUCKYCCHH, BBICKA3bIBaTh HJICH, (POPMYJIUPOBATH CBOM MPEITIOKCHHUS
OTHOCHUTEIILHO BBITTOJIHCHUS TPEIOKCHHON 3a1a4H;

BBICTYIIaTh C MPE3CHTAIUCH Pe3yJbTaTOB IO3HABATCIIBHON JEATCIILHOCTH,
TIOJTyYEHHBIX CAMOCTOSITEIIbHO HJIH COBMECTHO CO CBEPCTHHKAMM IPH BBIMIOJTHCHUN
XUMHYECKOTO SKCICPUMEHTA, MPAKTHYSCKOH pabOThI IO HCCICIOBAaHUIO CBOHCTB
U3y4aeMbIX BEIICCTB, peaau3alii yIeOHOTO IMPOoeKTa, U (OPMYIHMPOBATH BBHIBOIBI
10 Pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUN ITyTEM COIIACOBAHMS ITO3HMIIMHA B
xo0J1e 00CyXIeHHS 1 0OMEHAa MHCHHUSIMH.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe JeHCTBUSA:

CaMOCTOSATENIbHO IJJAHUPOBATh M OCYIIECTBIIATH CBOI I0O3HABATEIbHYIO
NEeATENbHOCTh, OIpeneisis €€ Leaud M 3aJadyd, KOHTPOJIHMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh IMpeljlaraéMblii aJrOpUTM ACHCTBUM mpu
BBITIOJTHEHUH YYE€OHBIX UM UCCIIEOBATENLCKUX 3a7ad, BbIOMpaTh Hamboiee
3¢ (}EeKTUBHBIA CMOCOO0 WX peHIeHHs C YYETOM TMONY4YeHHs] HOBBIX 3HAHUU O
BEILECTBAX U XUMHUECKUX PEAKLIMSIX;

OCYLIECTBJIATh CaMOKOHTPOJIb [JEATEIbHOCTM HAa OCHOBE CaMOaHaiIu3a u
CaMOOILICHKH.

HPEJIMETHBIE PE3YJIBTATHBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMBI [0 XUMUHU Ha yTiyOJI€HHOM
YPOBHE Ha YPOBHE CpEIHEro o0Imero oOpa3oBaHMs BKIIIOYAIOT CHELMPUUECKUE
JUIs y4eOHOTo NpeaMeTa « XUMHUsD) HayyHble 3HaHUS, YMEHUS U CLIOCOOBI 1eMCTBUN
[0 OCBOEHUIO, MHTEPIPETALUU U NPEeoOpPa30BaHUIO 3HAHUM, BUJBI JACSITEILHOCTU
M0 TMOJYYCHHIO HOBOTO 3HAHMS M MPUMEHEHHUIO 3HAHWW B PA3IUYHBIX YYEOHBIX
CUTYAaIUSIX, & TAKKE B PEAJbHBIX JKU3HEHHBIX CUTyallUsiX, CBA3aHHBIX C XUMHUEH. B
IporpaMme IO XHMMHHM HPEIMETHBIE PE3yJIbTAaThl IPEACTABIECHBI 110 T0JaM
U3Y4YCHHUS.

10 KJJACC

[IpenMeTHble pe3yNbTaThl OCBOECHMS Kypca «OpraHuyeckas XHUMHS»
OTPAXKAOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAYCHUU OPraHUYECKOU
XUMHUU B CHCTEME C€CTCCTBCHHBIX HAyK M €€ poju B 00ECIeUeHWH YCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PELICHUHU MPOOJIEM IKOJIOTHUYECKOM, SJHEPTeTHUECKON U
MUIIEBOI 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHun PalMOHAIIBHOTO
MIPUPOOTIOIL30BaHNsI, B (OPMHUPOBAHWHA MHUPOBO33PEHUS M OOIIEH KyJIbTYpPHI
YyeJIoBeKa, a TAaKXKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
370POBBIO U IIPUPOIHOM Cpelie;

BIIQJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArat0IINAE MOHATUS — XUMHUYECKHM 3JIEMEHT, aTOM, AP0 U 3JIEKTPOHHAS
obonouka aroma, Ss-, p-, d-aTOMHBIE OpOWTANHM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSA aToMa, TrulOpuau3aius aTOMHBIX OpOWTaliel, HWOH, MOJIeKYIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00BEM, YTIECPOIHBIN CKeNeT, (yHKIIMOHATbHAS
TpyIIa, pagdkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIC, COKpaIIEHHBIC,
CKEJICTHBIC), M30MEpHUsI CTPYKTypHasi M MPOCTPAHCTBEHHas (TeoMeTpuueckas,
ONTUYECKAs), H30MEpPbl, TOMOJIOTUYECKUN psAJl, TOMOJIOTH, YIJIEBOAOPOJIBI,
KUCJIOPOJI- U a30TCOJEPKAIINE OPraHUYECKUE COEAUHEHUSI, MOHOMED, IOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCAUHEHUS; TEOPUHU, 3aKOHBI
(mepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHUX
BemecTB A. M. ByTnepoBa, 3aKk0H COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpPEBpalCHUS DSHEPrUM TP XUMUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHUS TPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUM; MPEICTABICHUS
0 MEXaHM3MaX XUMHUYECKUX peakui, TEPMOJMHAMUYECKUX W KHUHETUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUsI, O B3aUMHOM BJIMSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYJIax (MHIYKTUBHBIA U Me30MepHbI 3dekTsl, opuentantsl | u Il pona);
(baKkTOJOTUYECKUE CBEJCHHUS O CBOMCTBAX, COCTaBe, IMOJYYECHUU U 0O€30MacHOM
WCIIOJIb30BAHUN BAXKHEWUININX OPTraHUYCCKUX BEIISCTB B OBITY W TMPAKTHUECKOU
JEATCIbHOCTH  4YEJIOBEKa, OOIMMX  HAyYHbIX  MNPUHIUMNAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTE€PHBIC NMPU3HAKUA TOHSATHUH,
YCTAHABIIMBATh MX B3aUMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHATUS MPHU
OIMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTraHUYECKUX COCTUHECHUN;

c(hOpMUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTABJIEHUS MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCcKuX
BEIIIECTB;

COCTaBJIATh YPAaBHEHUS! XUMHUYECKUX PEAKIUNA U PACKPBHIBATh UX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLUHMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca »JTUX peakiuii, peakiuil HOHHOro OOMeHa IyTéM
COCTABJICHHUSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHU;



M3TOTaBIIMBaTh MOJIEIN MOJIEKYJI OPraHUYECKUX BEUIECTB ISl MIUTKOCTPALUH
UX XUMUYECKOT0 Y MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHMM: YCTAHABIMBATH MPUHAIICHKHOCTbh H3YUEHHBIX
OpPraHMYECKUX BEIIECTB [0 KX COCTaBY M CTPOCHHID K ONPEACIEHHOMY
KJIAcCy/Tpynne COeJWHEHUM, JaBaTb UM Ha3BaHMUS 10 CHUCTEMAaTHYECKOU
Homenknarype (IUPAC) u npuBoauUTh TpUBHAIbHBIE HAa3BaHUS IS OTACIBHBIX
MPEJACTABUTENIE OPTraHUYECKUX BEILIECTB (ITUJIEH, AlleTUJICH, TOJIYOJ, TJUIEPUH,
ATUJICHTIIUKOIb, (EHON, (OPMATBIACTHI, aleTaIbJCTHI, aleTOH, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
[JIMIMH, ajJaHuH, MaJbTo3a, (PpyKTO3a, aHWJINH, TUBUHWII, U3OIPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh yMEHHUSI OMNPEACNATh BHJ XUMHUYECKOW CBSA3U B
OpPraHMYECKUX COCIUHEHUSIX (KOBAJIEHTHasT W WOHHAs CBA3b, G- M T-CBSI3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKEHHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOCHUE,
bu3nUeckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH pazIUYHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJKAHOB, [IUKIOAIKAHOB, aJIKEHOB, AJIKaJIUCHOB,
QJKWHOB, AapPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIUPTOB, aJlbJCTU/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
AMUHOB, AMHHOKHUCJIOT, O€JKOB, yTJIeBOJAOB (MOHO-, JAM- W TOJHUCAXAPHUJIOB),
WUIKOCTPUPOBaTh ~ TEHETHYECKYIHD  CBSI3b  MEXKAY  HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIUH C UCIOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKJATh Ha KOHKPETHBIX MPUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTUHEHHM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
coIpbsi  (HeTh, NPHUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mepepadoTKu U
MPaKTUYECKOE TPUMEHEHHUE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh BIAJEHUSI CUCTEMOW 3HAHUM O €CTECTBEHHO-HAYUYHBIX
METO/IaxX TO3HAHUS — HAOIOJCHUH, U3MEPCHUH, MOJICTUPOBAHUH, YKCIICPUMEHTE
(pea’IbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOopMHUPOBAHHOCTH YMEHHUS MIPUMEHSTh OCHOBHBIE onepanuu
MBICIIUTENILHON JESITENIbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3AIMIO, BBISBJICHUE MPUYMHHO-CICICTBEHHBIX CBS3EH — ISl M3YyUYCHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISITh B3aUMOCBSI3b XUMUUYECKUX 3HAHUI C
MOHATUSAMHU U TIPEJCTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIJIS
0oJjiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUaJbHOIO0 €IWHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONW XUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYIO PUPO/LY;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOBOAUTH PACUETBl 1O XHUMHYECKUM
dbopMyllaM U ypaBHEHHMSIM XUMHUUYECKUX PEaKIMil C HMCIOIb30BaHUEM (PHU3UYCCKHUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, aHAJTU3UPOBATh M OIICHUBATH
C MO3ULMH  DKOJIOTHYECKOH  0€30IacHOCTH  IOCJIEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIESITEILHOCTH YEJI0OBEKA, CBSI3aHHOM C epepabOTKOM BEIIECTB,
WCIIOJIB30BATh MOTYYEHHBIC 3HAHUS IS TIPUHATHS TPAMOTHBIX PEIICHUH MpooieM
B CUTYallUsIX, CBA3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUM: CAaMOCTOSITEIBHO IUJIAHUPOBATh M TIPOBOJIUTH
XUMUYECKUH SKCIIEpUMEHT (MOJyYeHHEe W M3Y4YEHHE CBOWCTB OPraHUYECKHX
BEIIECTB, KAYECTBCHHBIC pPEAKIMU YIJIEBOJOPOJOB PpA3JIMYHBIX KIJIACCOB W
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTATbHBIX
3a7a4 110 PACMO3HABAHUIO OPTraHMYECKHX BEILIECTB) C COOJIOJCHUEM IPaBHII
0e30macHOro OOpallleHHs ¢ BEIIeCTBAaMU M J1Ta0OpaTOpHBIM O0OPY/IOBAHHUEM,
dbopMyIUpoBaTh 1I€JIb HWCCIEAOBAaHMS, MPEJACTABISITh B pa3iudyHor dopme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hopMUPOBAHHOCTh YMEHUM:

coOJrrogaTh MpaBUjIa SKOJOTHYECKH I1eJIECOO00PA3HOI0 MOBEICHHUS B OBITY M
TPYAOBOM JEATENBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0POBbS, OKPYKAIOIICH
MPUPOJIHON CPEIbl U IOCTHXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOIO JCHCTBHUSI Ha >KUBBIE OPraHU3MBI
ONpeJICTEHHBIX OPraHUYECKUX BEIIECTB, MOHKUMas cMbICH nokaszarens [TJK;

aHAJIM3UPOBATh I1EJECOO00PA3HOCTh MPUMEHEHUS] OPraHUYECKHX BEIICCTB B
MPOMBIILJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBISATH IE€JICHANPABICHHBIM TOUCK
XUMHUYECKOW MH(MOPMAILIMK B PA3IMUYHBIX UCTOYHUKAX (HayyHas ¥ yueOHO-HaydHAas
JauTepaTypa, CpeacTBa MmaccoBor nHpopManuu, UHTEpHET U Apyrue), KPUTHISCKH
aHAJIM3HPOBATh XUMUUYECKYI0 MHGPOPMAIIHIO, TIepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOM 3a1auei.



11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHMS Kypca «OOImas W HeopraHudeckas
XAMUSD) OTPAXkKaKoT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN: O MaTepUaJIbHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTAX M IMO3HABAEMOCTH SBIICHUU NPUPOABI, O MECTE W 3HAYCHUU
XUMHUH B CHCTEME €CTCCTBCHHBIX HAyK M €€ poju B 00€CIeUeHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUHM MPOOJIEM 3KOJOTHUECKOW, DHEPTEeTUYCCKON W THUIICBOU
0€30MacHOCTU, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHATIOB, HOBBIX
HMCTOYHUKOB SHEPIHM, B OOECMEUEHUHU PaAlMOHAIBHOTO MPHUPOONOIb30BAHUS, B
dbopMHpPOBAaHUM MHUPOBO33PEHHUS U OOIIEH KyJbTyphl YEJOBEKa, a TaKkKe
9KOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHWS K CBOEMY 3J0POBBIO M TPHPOITHOU

cpene;
BJIQJICHAEC  CHCTEMOM  XUMHYECKMX  3HAHWHK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAraloIINe IOHATUS — XUMHUYCCKHHM OJJIIEMCHT, aToM, SIpO aToMa,

M30TOIIbI, JJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIN, OCHOBHOE U
BO30YXJEHHOE COCTOSIHMSI aTOMa, TUOpUAM3alMs aTOMHBIX OpOUTANIel, WOH,
MOJIEKYJ1a, BAJICHTHOCTb, JJIEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYecKasi CBsA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYECKas, BOJOPOIHA),
KpUCTaJUIMYECKasg pelETKa, XUMHYECKash PEakius, pacTBOpP, DJICKTPOJIMTHI,
HEDJICKTPOJIMTHI, JJIEKTPOJUTHYECKAsT JIUCCOIMAIMSA, CTENEHb JIUCCOLMAIINM,
BOJIOPOJHBINA TIOKA3aTellb, OKHUCIIHMTENIb, BOCCTAHOBHUTENb, TEIIOBOM 3dPeKT
XUMHUUYECKON peakiuu, CKOPOCTh XUMUYECKON Peakii, XUMHUUECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TCOPHS AICKTPOJMTHYCCKON THUCCOLMAINHU, MEePUOIUICCKUM
3akoH JI.1. MenaeneeBa, 3aKOH COXpaHEHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAICHUS] SHEPTUU MPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK
XUMHHM, MHPOBO33PCHUYECCKUE 3HAHUS, JIeKAIIME B OCHOBE IOHUMAaHUSA
MNPUYUHHOCTA M CHUCTEMHOCTHM  XUMMYECKMX  SIBJICHUWM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSPHOM U
HAJIMOJIEKYJIIPHOM YPOBHSIX; TIPEJCTABICHUS O MEXaHU3MaX XUMUYECKUX PEaKIUi,
TEPMOJUHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSX HX MPOTEKaHUs, O
XUMHUYECKOM PaBHOBECHH, PACTBOPaX U JUCIEPCHBIX CHCTEMax; (PaKTOJIOTHUECKUe
CBEJICHUS O CBOMCTBAax, COCTaBe, MOJY4YCHUH U OE30IIaCHOM HCIIOJIb30BaHUU
BOKHEUIITUX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW ACSITCIBHOCTH
YeJI0BEKa, OOIIMX HAYYHBIX MPUHIIAIIAX XHMHUYIECKOTO TIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUM: BBISABIISATH XapaKTEPHbIC MPHU3HAKW TTOHSITHM,
YCTAHABJIMBATh MX B3aMMOCBSI3b, UCIIOJb30BATh COOTBETCTBYIONIME MOHATUS MPH
OIMCAHUN HEOPTaHMYECKUX BEILIECTB U UX MPEBPALLICHU;



c(hOpMUPOBAHHOCTh YMEHHUSI HMCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JIJIS
coctapneHuss GOpMyNl  BEIIECTB M  YpPaBHEHUH XHUMHUYECKUX  PEaKIIUH,
cuctematnyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTH YMEHHUSI ONIPEIECTISATh BAJICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHUSX, BUJ XUMUYECKOU CBSI3M (KOBaJECHTHAs,
VWOHHAs, METaJNIMYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOM pEemETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCHUMOCTHh CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM PpEIIETKH, OOMEHHBIM U
JIOHOPHO-aKLENTOPHBII MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM CBSI3H;

cOpPMHUPOBAHHOCTh ~ YMEHHWH:  KiIaccu(uuupoBaTh:  HEOPTraHHUECKHE
BEILIECTBA M0 UX COCTABY, XMMUYECKHUE PEAKIIUU MO PA3JIMUYHBIM MMPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BeIIeCTB, TEIUIOBOMY 3(PdeKTy peakinuu, U3MEHEHUIO
CTENeHEeN OKUCIICHUS AIIEMEHTOB, 00PaTUMOCTH, YYACTHIO KaTalu3aTopa 1 Ipyrue);
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAaHMS M KpUTEpUU I KiacCUpUKAIUU
M3y4YaeMBbIX BEIIECTB U XUMUYECKHUX PEAKIIHM;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIMYECKOro 3akoHa [l.
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpPMUPOBAHHOCTh YMEHHUMN: XapaKTE€pU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB W MOHOB XHMHUYECKHUX DJJIEMEHTOB MEPBOrO—YETBEPTOTO IEPHUOJIOB
[Tepuoguueckonr  cucrembr  JI.MI.  MengeneeBa,  uCHoib3yss  TMOHSATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUYECKUE MOAYPOBHU», «S-, p-, d-aTOMHBIE
opOHuTanM», «OCHOBHOE M BO30YKIEHHOE DHEPreTUYECKUE COCTOSHHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHUYECKHUX DJIEMEHTOB W HX
coequHeHM 1o nepuonam u rpynmnam  I[lepuwoamyeckon cucremsr J[. .
MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS
UX DJICKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XMMHAYECKHME  CBOMCTBA  BEHIECTB  PA3JMYHBIX  KJIACCOB,  IOJITBEPKIATH
CYLIECTBOBAHUE TE€HETUYECKOM CBS3M MEXKIY HEOPraHWYECKHMH BEIIECTBAMHU C
ITIOMOILBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINM;

c(hOPMUPOBAHHOCTh YMEHHUS PpAaCKpbIBaTh CYIIHOCTb: OKHCJIHUTEIIbHO-
BOCCTAaHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTaBICHHS AJIEKTPOHHOTO OanaHca
TUX PEAKIUU; peakuii MOHHOTO OOMEHa MYTEM COCTaBIICHHUS WX TMOJHBIX U
COKpAIIEHHBIX  WOHHBIX  YPaBHEHWM;  peakuud  TUAPOJIN3a;  PEaKUuu
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS);



c(OPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEAKIM ¢ y4€TOM MX DHEPreTUYECKHUX XaAPAKTEPUCTHUK, XapaKTep
U3MEHEHUS] CKOPOCTH XHMMHUYECKOM pEeaKuu B 3aBHCUMOCTH OT pa3IMYHBIX
(akTOpOB, a TAKKE XapaKTep CMEILEHUS XUMUYECKOI'0 PAaBHOBECHS 110]1 BIUSHUEM
BHEIIHUX Bo3jeicTBuil (mpunuun Jle [larense);

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTepU30BATh XHMHUYECKHE pEaKIUH,
JeXallie B OCHOBE NPOMBIIUICHHOIO IOJYYEHHS] CEPHOM KHCIOThI, aMMHUaKa,
oOmre HaydHble MPUHIMUIBI XUMHUYECKUX MPOU3BOJICTB; I€I€CO00Pa3HOCTD
IPUMEHEHNSI HEOPraHMYECKUX BEIIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOYKHU
3pEHHsI COOTHOLIEHUS PUCK-T10JIb3a;

c(hOPMUPOBAHHOCTh BIJIAJICHUS CUCTEMOM 3HAHMM O METOAAX HAYYHOIrO
MO3HAHMS SIBICHUWA TPHUPOAbI — HAOMIOJEHUE, W3MEpEHUe, MOJCIMPOBAHNUE,
AKCINEPUMEHT (pEalbHbIA U MBICIEHHBIN ), HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHUS IPUMEHATH 3TU 3HAHMS IIPU SKCIIEPUMEHTAIBHOM HCCIIEI0BAHUM BEILECTB
U Uil OOBSICHEHUS] XUMHYECKHUX SBJICHUH, HMEIOLUX MECTO B MPHUPOJE,
PAKTUYECKOH JESTEIIbHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHSI BBISABIIATh B3aUMOCBSI3b XMUMUYECKHX 3HAHUU C
HNOHATUSAMU W TPEJCTABICHUSAMH JPYTHX €CTECTBEHHO-HAYYHBIX IIPEAMETOB IS
0oJjiee 0CO3HAHHOTO TOHMMaHUsI MaTepUaIbHOIO €MHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACUYETHI: C HCIOJIB30BAHUEM
MOHATUH «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALUS»;
Macchl BeIIeCTBa WM 00bEMA rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WK 00bEMY OJHOIO M3 YyYacCTBYIOIIMX B PEaKIMM BEIIECTB; TEIIOBOro 3(dekra
peakuyy; 3HA4YE€HHsI BOJOPOJHOIO IOKAa3aTelsii PACTBOPOB KHUCJIOT M ILIEIOYEH C
M3BECTHOM CTETMEeHBIO JUCCOLMAIMU; Macchl (00bEMa, KOIMYECTBa BEIIECTBA)
IPOJYKTa PEAKUUH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAHO B BHUJE PacTBOpaA C
onpeAenéHHON MacCOBOM J10JIed PacTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(MMeeT IpUMECH); I0JIM BbIXOJa MPOIYKTa peaKIMK; 0ObEMHBIX OTHOIICHUH I'a30B;

c(hOpMUPOBAHHOCTh YMEHUM: CaMOCTOSITENIBHO IJIAHUPOBATh M IPOBOIUTH
XUMHYECKU  OKCTIepUMEHT  (MpOBEACHHE  peakuuid  HWOHHOTO  OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOIO COCTaBa HEOPraHUYECKHUX BEIIECTB, ONPEACIICHUE
Cpelbl pacTBOPOB BEUIECTB C IIOMOIIBID HWHIMKATOPOB, HW3YYEHUE BIMUSHUSA
pa3aMuHbIX  (AKTOPOB HA  CKOPOCTb XUMHUYECKOW  pEakluu, pelIeHHUe
AKCIEPUMEHTANBHBIX 3a7ay 1o TemaM «Mertamieyy u  «Hemerame») ¢
COOJIIOZICHUEM TIPaBUJI 0€30MacHOr0 OOpaIIeHHs C BEIIECTBAMHU U J1aOOpaTOPHBIM
o0opynoBaHueM, (GOpMyJIHpPOBAaTh LEIb HUCCIEJOBAHUS, IMPEACTABIATh B
pa3iauyHoOil opMe pe3ysbTaThl SKCIEPUMEHTA, AHAJTU3UPOBATh U OLEHUBATh UX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUH: COOJIIOIaTh MPaBUJIA MTOJIb30BAHUS XUMUYECKON
ocyn0M M jabopaTopHBIM O0OpyAOBaHHEM, OOpaIeHHs C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIUSMH IO BBINOJHEHUIO JIAOOPATOPHBIX XMUMHUYECKHUX
OTIBITOB, HKOJOTHYECKH 1EJIeCOO0pa3HOTO TMOBEJACHUSI B OBITY UM TPYAOBOU
JEATEIIbHOCTH B LIEJIIX COXPAHEHUSI CBOErO 3JI0POBbSI, OKPYKAIOIIEH MPUPOIHOU
cpeabl U JIOCTMXKEHHUS €€ YCTOMUMBOTO pa3BUTHUSA, OCO3HABaTh OIACHOCTH
TOKCHUYECKOT'O JICUCTBUSL HA YKUBBIC OPTaHU3MbI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMMas cMbIch nmoka3arens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHUI: OCYIIECTBIATH II€JICHANIPABICHHBIM TOUCK
XUMHUYECKON MHGOPMAIIK B PA3TUYHBIX UCTOUHHUKAX (Hay4YHasi U yueOHO-Hay4YHas
JUTEpATypa, CpecTBa MaccoBO nHPopMauuu, IHTEpHET U Ipyrue), KpUTUYECKH
aHATM3UPOBATh XUMHUYECKYIO WH(MOpMaIiio, mepepadbaTeiBaTh €€ M UCIOJIB30BATh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE 10-b KJIACC

KoanyecTBo yacos DJIEKTPOHHbIE
Ne /1t HanmeHoBaHue pa3aesioB U TeM Kontpoas | IlpakTnuec (uudposbie)
NMPOrpaMMel Bcero HbIE KHe o0pa3oBareJIbHbIC
padoThI padoThI pecypchl
Pa3znea 1. Teopernueckne 0CHOBBI OPraHUYeCKO XUMHHU
[Ipenmet opranmyeckoit xumuu. Teopust
1.1 CTPOECHUSI OPraHUYECKUX coeMHEHU A. M. 11 |
bytneposa
Hroro no pazneny 11
Paszgea 2. YrieBogopoasl
)1 [IpenenpHbIe YTIeBO0POIb — aJKaHbI, 10
UKJIOAJKAHBI
27 HenpenenbHble yTriieBOIOPOIbI: aJTKECHBI, 18 |
aJIKaJIMEHbI, aJTKUHbI
2.3 ApomaTudecKkue yrieBoJ0pO Ikl (apeHbI) 12
54 [IpupoaHble HCTOYHUKH YTIEBOIOPOIOB U 5
ux nepepadboTka
2.5 ["anoreHnpon3BOAHBIE YTIIEBOAOPOIOB 4 |
Hroro no pazneny 49

Paznen 3. Kucisiopoacoaep:kaimme OpranHn4ecKue coeuHeHUus




3.1 Crouptsl. @eHon 14
KapOoHuibHbIE COCTUHEHUS: AJIbJICTUbI U
3.2 keToHbl. KapOoHoBBIe KUCTOTHI. CIIOXKHBIE 25
a¢upsl. Kupsl
3.3 YraeBoasl 12
Hrtoro no paszneny 51
Paszneua 4. A3oTcoaep:kaniue opranHnyecKue coeJnHeHn s
4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 15
Hroro no paszneny 15
Pa3znen 5. BoicOokOMOJIEKYJISIPHbIE COeIMHECHUSA
5.1 BricokoMoliekynsipHbIE COETUHEHNUS 10
Hroro no pazneny 10
OBUIEE KOJIMHECTBO YACOB IIO 136

I[TPOI'PAMME




11-b KJIACC

KosnuecTBo 4acoB 3JIeKTpOHHLIe
HauMeHoBaHMe pa3iesioB U TeM KonTpoJab (ungposbie)
Ne i/t IpakTHuec
Iporpammal Bcero HbIe o0pa3oBaTejibHbIE
KHe padoThbI
padoThI pecypcbl
Pa3znen 1. Teoperuueckne 0CHOBbI XUMUM
Crpoenne aroma. [lepnognueckuit
11 3akoH M Ilepuonnueckas cucrema 9
' XAMHAYECKHUX 31eMeHToB /. 1.
MenneneeBa
12 Crpoenue BemectBa. MHOrooOpasue 12 |
BEIIIECTB
3(1
1.3 XUMHUYECKHUE PEAKLINU 21 1 KOHTPOJILHaA
U2
TEKYIIHE)
Hroro no pazneny 42
Pa3znen 2. Heopranunyeckasi Xumusi
2.1 HemeTtamnst 31 1 3
2.2 MeTtanibl 23 1 2
Hroro no pazneny 54




Pasznea 3. Xumus v :Ku3HL

MeToabl mO3HAHUS B XUMHUHU. XUMHS U

3.1 6
KU3Hb
Hroro no pazneny 6
8 (6
OBUIEE KOJIMYECTBO YACOB II1O 102 KOHTPOJIbHBI
[TPOIT'PAMME X+2

TEKYLIUX )




IHOYPOYHOE IIVTAHUPOBAHUE

10-b KJIACC
KosuuecTrBo yacoB Jomam JJIeKTPOHHBIE
Ne Tema ypoka Kontpoas | IlpakTn | Hee Nata uuppoBbIe
n/n Bcero | HbIe yeckue 3alaHU | u3y4deHusi = oOpa3oBaTejibHbIE
padoThI padorsr | € pecypchl

HpeI[MeT U 3HAUCHUE 1 § §1’ 2’ school-collection.edu.ru

OpPraHUYECKON XUMUH

DJIEKTPOHHOE CTPOCHUE §1, 2, school-collection.edu.ru

aToma yrjiepoja. 15,

BanentHbie 1 ymp. 10

BO3MOKHOCTH aToMa

yriepoaa

XHUMHYECKas CBIA3h B §3’ 4, school-collection.edu.ru

OpraHN4eCKHuX yIIp. 4,

COCOIUHEHUSIX. 5

MexaHu3MBbl

o0OpazoBaHHs {

KOBAJICHTHOM CBSI3H,
CIocoObI pa3pbiBa
CBSI3CH.

BxoaHas KoHTpoJIbHAS
pabora.



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Teopus cTpoeHuUs §16, school-collection.edu.ru
4 OPraHMYCCKHUX 17,

coenquHeHun A. M. yIp. 35,

byrtneposa 6

§18, school-collection.edu.ru

Buasl uzomepun: 19
5 CTPYKTYypHas, ’

IIPOCTPAHCTBEHHAS. }9/Hp -4

OneKkTpoHHBIE 3P DEKTHI §18, school-collection.edu.ru
6 B MOJIEKYJIax 19,

OpPraHn4€CKuX yrp. 4,

COE€INHCHUH. 9

HpeI[CTaB.HeHI/Ie 0 §2()’ school-collection.edu.ru

KJIacCU(pUKALUU U 21,
7 CHCTEMATUYECKas yrp. 3,

HomeHknatypa (IUPAC) 4

OPTraHUYECKHUX BEIIECTB

Knaccudukanus §22, school-collection.edu.ru
8 peaKuui B OpraHu4eCcKou ymp. 4

XAMUU

Knaccudukanus §22, school-collection.edu.ru
9 peakIuii B OpraHu4ecKou yop. 4

XAMUU
10 CucreMaTH3aIMsI U §23’ school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

0000111eHIE 3HAHUH TI0 ymp. 3,
TeME 6
1 Jlnarnoctuyeckas
KOHTpOJIbHAs paboTa
AJIKAHBL: §24, school-collection.edu.ru
TOMOJIOTUYECKUH P, ymp. 5,
obmas popmyna, 7,10
12 HOMEHKJIATypa U
M30MEPHSL, IIEKTPOHHOE
Y IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI
dusnueckue u §25, school-collection.edu.ru
13 XAMHUYECKUE CBOMCTBA yIp. 3,
aJIKaHOB 9
§26, school-collection.edu.ru
Haxoxxnenne aikaHoB B
14 yop. 3,
MPUPOJE. 4.5
§26, school-collection.edu.ru
15 CriocoObl OTy4YEeHUS U yip. 3,
MIPUMEHECHHE aJTKAHOB.
4,5
[{ukoankaHbl: 001as §27, school-collection.edu.ru
16 dbopmyIia, HOMEHKJIATypa ymp.3

U U30MepHus,
0COOEHHOCTH CTPOEHUS U



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

XUMHYECKHX CBOMCTB,
CIIOCOOBI OTYYEHUS U
MPUMEHECHUE

17

[{uknoankanel: o01mas
(dopMyia, HOMEHKJIATypa
U U30Mepus,
O0COOCHHOCTH CTPOCHHUS U
XUMHYECKHX CBOMCTB,
CIIOCOOBI OTYYEHUS U
IpUMEHEHUE

§27,
ynp.3

school-collection.edu.ru

18

Pemenne pacu€THpix
3a]a4 Ha OIIpE/ICIICHUE
MOJIEKYJIIPHOI (pOpMYyIIbI
OpraHu4eCcKOro
BEILECTBA 10 MACCOBBIM
JOJISIM aTOMOB
AJIEMEHTOB, BXOAIINX B
€ro COCTaB.

§27,
yIp. 8

school-collection.edu.ru

19

Pemenune pacu€THbix
3a71a4 Ha OIpEETICHUE
MOJIEKYJISIPHOUN (POPMYJIIbI
OpPraHUYECKOro
BEIIIECTBA [0 MACCOBBIM
JIOJISIM aTOMOB
AJIEMEHTOB, BXOJSIIUX B

§27,
yop. Ha
JUCTE

school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/

€ro CoCTaB.

Pemrenue pacy€rHbix §27, school-collection.edu.ru

3a/1a4 Ha OIIPE/ICIICHUE yIIp. HA

MOJIEKYJISIPHOUN (pOPMYJIbI JINCTE
20 OpPraHN4eCcKOro

BEILIECTBA 10 MAaCCOBBIM

JIOJISIM aTOMOB

DJIEMEHTOB, BXOIAINUX B

€ro COCTaB.

Cucrematuszanusa u §27, school-collection.edu.ru
21 00001IeHIE 3HAHUH TI0 yIp. Ha

TEME. JINCTE

AJIKEHBI: §28’ school-collection.edu.ru

TOMOJIOTHYECKUN DAL, ymp. 6,

obmas hopmyra, 8,9
22 HOMEHKJIATypa,

DJIEKTPOHHOE U

IIPOCTPAHCTBEHHOE

CTPOEHHUE MOJIEKYIL.

CTpYKTypHaH U LI1C- §28’ school-collection.edu.ru
23 TPaHC-U30MEPUS ynp. 6,

AJIKEHOB. 8,9

dusnueckue u §29’ school-collection.edu.ru
24 XAMHUYECKUE CBOMCTBA yIp. 2,

ankeHoB. [IpaBuio 5



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

MapkoBHUKOBA

dusnyeckue u §29, school-collection.edu.ru
75 XAMHUYECKUE CBOMCTBA yop. 2,

ankeHoB. [IpaBuio 5

MapkoBHUKOBa

§30, school-collection.edu.ru

CriocoObl OTy4YEeHUS U
26 yIp. 35,

IIPUMEHEHUE AJIKEHOB 7

[TpakTuueckas pa60Ta No CTp. school-collection.edu.ru
27 1 o teme "[lonyuyenue 412

STUJIEHA U U3YYECHUE €ro

cBOMCTB"

Pemenue pacu€THbIx §30, school-collection.edu.ru

3a71a4 Ha OIIPELEIICHUE yop. 8
28 MOJIEKYJISIPHOUN (pOPMYJIbI

OpPraHUYEeCKOro

BELIECTBA

Pemenue pacy€THbIx §30, school-collection.edu.ru

3a71a4 Ha OIIPELEIICHUE ymp. 8
29 MOJIEKYJISIPHOUN (pOPMYJIbI

OpPraHUYeCcKOro

BELIECTBA

AJKagueHsbl: §31, school-collection.edu.ru
30 COIPSKEHHBIE, yop. 1,



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

W30JINPOBAHHEIE,
KyMYJIUPOBaHHBIE.
OcobeHHOCTH
AIEKTPOHHOT'O CTPOCHUS

3l XUMHUYECKHE CBOMCTBA §31, 2, school-collection.edu.ru
COIPSKEHHBIX TUECHOB 4
32 school-collection.edu.ru
Crioco0sI oNTydeHus U ’
32 yop. 3,
IMPUMCHCHUC AJIKAAVCHOB 5
32 school-collection.edu.ru
CriocoObl OTy4YEeHUS U ’
33 yop. 3,
IMPUMCHCHUC AJIKAAVCHOB 5
AJIKUHEBL: §33, school-collection.edu.ru
TOMOJIOTUYECKUH P, yop. 2,
obmas hopmyina, 4,5
34 HOMEHKJIaTypa,
3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI,
(u3nYecKue CBOICTBa
34 school-collection.edu.ru
XuUMHUECKHE CBOUCTBA ’
35 yop. 2,
AJIKNHOB
11
36 KaueCTBEeHHbIE peakun §34, school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Ha TPOMHYIO CBS3b

yIp. 6

§35, school-collection.edu.ru

37 CriocoObl TOTy4YEeHUS U yip. 1,

MPUMEHECHUE aJTKUHOB )

Pemtenune 3anau: pacqéTH §35’ school-collection.edu.ru
38 110 YPaBHEHUIO ynp. 4

XUMHUYECKOUN peakInu

CucremaTnzanus u §33, school-collection.edu.ru
39 00001IeHIE 3HAHUH TI0 yp.3,6

TeMe

ApEHBI: TOMOJIOTHYECKUI §36, school-collection.edu.ru

psin, obmas ¢popmyna, yop. 1,

HOMEHKJIATypa. 2,8
40 DJIEKTPOHHOE U

MIPOCTPAHCTBEHHOE

CTPOCHUE MOJIEKYI

O€H30J1a U TOJIyoJIa, UX

dbu3nUecKue cBOCTBa

ApEHBI: TOMOJIOTHYECKUM §36, school-collection.edu.ru

psin, obmias ¢popmya, yop. 1,

HOMEHKJIATypa. 2,8
41 DIIEKTPOHHOE U

IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKY
O€H30J1a U TOJIyoJIa, UX



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

(u3nYecKue CBOICTBa

XUMHUYECKHE CBOMCTBA §37, school-collection.edu.ru
42 apEHOB: peakluu ymp. 8,
3aMeICHUS 9
XUMHNUYECKHE CBOVCTBA §37’ school-collection.edu.ru
apEHOB: peakluu 10, 11
43 MIPUCOECTUHEHMUS,
OKHCJICHUE TOMOJIOTOB
OeHzona
OcobednocTu §38’ school-collection.edu.ru
44 XAMHUYECKUX CBOMCTB yIp. 3,
CTUpOJIA S
Permmeaue paC‘léTHLIX §38’ school-collection.edu.ru
3aJ1a4 Ha OIPEICIICHUE yup. 7,
45 MOJIEKYJISIPHOUN (pOPMYJIbI 8
OPraHUYECKOro
BEIIECCTBA
Permmeaue paC‘léTHBIX §38’ school-collection.edu.ru
3aJ1a4 Ha OIPEICIICHUE ymp. 7,
46 MOJIEKYJISIPHOUN (pOPMYJIbI 8
OPraHUYECKOro
BEIIECCTBA
47 CrocoOBbI MOJIyYEHUS U §38’ school-collection.edu.ru

IIPUMCHCHHNC apCHOB

ymp. 6



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

I'eneTnueckas CBA3b §32, school-collection.edu.ru
43 MEXKy pa3IndHbIMU ymp. 6,

KJIACCaMH 7

YIJIEBOJOPOIOB

I'eneTnueckas cBA3b §32, school-collection.edu.ru
49 MEXKy pa3IundHbIMU ymp. 6,

KJIACCaMH 7

YIJIEBOJOPOIOB
50 Pacuértel o YpaBHCHUAM §28’ school-collection.edu.ru

XAMHUYECKUX PEAKIUU. yrp. 9

CucremaTtuzanus u §28, school-collection.edu.ru
51 0000111eHre 3HAHUM 110 yIp. 9

TEeME.

HpI/IpO,Z[HLIﬁ ras. §39’ school-collection.edu.ru
52 [TonyTHbIE HEDTSAHBIE ymp. 6

rassl

KameHHBIN yToJib U §4()’ school-collection.edu.ru
53 IIPOAYKTHI €0 yop. 1,

nepepaboTKu 2

HedTh u criocoOs! eé §40, school-collection.edu.ru
54 nepepadoTKy. ynp.3

[IpumeHeHue POayKTOB

nepepaboTKu HePTH
55 He(bTb U CIIOCOOBI €6 §4()’ school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

nepepaboTKu. yrp.3
[IpumeHenne MpOaYKTOB
nepepaboTku HeDTH
I'egeTnueckas CBSI3b 841, school-collection.edu.ru
56 MEXIY Pa3InyHbIMU cxema 9
KJ1accamu
YIIIEBOJIOPOIOB
["anoreHONPON3BOAHBIE 842, school-collection.edu.ru
YIJIEBOIOPOIOB: ynp. 6,
57 DJIEKTPOHHOE CTPOCHUE; 9
peaKuuy 3aMeIeHUs
rajioreHa
JleiicTBUe mieaoueii Ha §42, school-collection.edu.ru
raJIOT€HIIPOU3BOIHBIE. yIp.
58 BzaumonelicTBue 13, 14
JIUTaJIONCHAJIKAHOB C
MAarHveM U [IUHKOM
Cucrematuszanusa u §42, school-collection.edu.ru
59 0000111eHIEe 3HAHHH T10 yop. 16
pasaeny
"YrineBoaoposr"
60 KontponrsHas padoTa no §42, school-collection.edu.ru
teme "YrieBoaopoas” ymp. 15
61 IIpeenbHbIe §43, school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

OJTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHM PsI,
obmas hopmyia,
CTPOCHUE MOJICKYI,
HU30MepHs,
HOMEHKJIaTypa,
KJ1accuduKaius,
bu3nYecKre CBONCTBA

yIp. 6

XHUMHWUYECKHE CBOUCTBA §44’ school-collection.edu.ru
62 MpeIeIbHBIX ymp. 9,

OJTHOATOMHBIX CIIUPTOB 11

XUMHYECKHE CBOUCTBA §44’ school-collection.edu.ru
63 MPEICITbHBIX ymp. 9,

OJTHOATOMHBIX CIIUPTOB 11

CrniocoOblI rosryueHust u §44, school-collection.edu.ru
64 IIPUMEHEHUE ymp. 4,

OJIHOATOMHBIX CITHPTOB 5

CrniocoOblI mosryueHust u §44, school-collection.edu.ru
65 IIPUMEHEHUE ymp. 4,

OJIHOATOMHBIX CITHPTOB 5

HpOCTHe 3(1)1/112)},1: §44’ school-collection.edu.ru

HOMEHKJIATypa 1 ymp. 6,
66 H30MepHsi, 0COOEHHOCTH 7

buznYecKux u
XUMUYECKUX CBOMCTB



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

MuoroatroMHBIE CIIUPTHI: §45’ school-collection.edu.ru
OTUJICHTJINKOJIb 1 yip. 4,
67 TJIMLEPHUH, UX 5
(dusnueckue u
XUMHYECKHE CBOMCTBA
MHuoroaromMHbie CIIUPTHI: §45’ school-collection.edu.ru
OTUJICHTJINKOJIb 1 yup. 4,
68 TJIMLEPHUH, UX 5
(dusnueckue u
XUMHYECKHE CBOMCTBA
CrocoObI MOJIy4YEHUS U §45’ school-collection.edu.ru
69 IPUMEHEHUE ymp. 6,
MHOT'OATOMHBIX CITMPTOB 8
denour: CTpPOCHHEC §46’ school-collection.edu.ru
70 MOJICKYJIbI, PU3NIECKHUE yop. 3,
cBoMcTBa. TOKCMYHOCTH 4
dbenona
71 XUMHUYECKHE CBOVCTBA §46’ school-collection.edu.ru
dbenona ymp. 6
7 CrocoObI TOJIyYCHUS U §46’ school-collection.edu.ru
npUMeHeHue eHona yop. 8
[TpakTudeckas padora No §46, school-collection.edu.ru
73 2. Pemienue ymp. 9

SKCIICPUMCHTAJIbHBIX



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

3aaa4 no teMe "CrupTsl

u (heHonb!"

Cucremaruzaius u § 45, school-collection.edu.ru
74 0000111eH1E 3HaHUH 110 ymp. 7,

TeMe 9

ANbaeruabl U KETOHBL: §47’ school-collection.edu.ru

AJIEKTPOHHOE CTPOCHUE ymp. 2,

KapOOHUJIBLHOM TPYIIIIHL; 3
75 TOMOJIOTUYECKUE PAJIBI,

obmas hopmyia,

U30MEpHUs U

HOMEHKJIaTypa

AJpaeruapl 1 KETOHBL: §47, school-collection.edu.ru

3JIEKTPOHHOE CTPOCHUE yop. 2,

KapOOHUIBHON TPYTIIHI; 3
76 TOMOJIOTHYECKUE PSIBI,

obmas ¢popmyna,

M30MEpHS U

HOMEHKJIaTypa

ANbaeruabl U KETOHBL: §47’ school-collection.edu.ru
77 (u3ndeckre CBONCTBA; ynp. 4,

pEAKLMH TTPUCOCTUHEHUS 5

Peakmn okucieHnd u §48’ school-collection.edu.ru
78 KA4ECTBEHHBIC PEAKIINU yop. 2,

aJbJIETUI0B U KETOHOB 7



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

79 CrocoOBbI I1OJIy4YEHUS §48. school-collection.edu.ru

aJbJETUIOB U KETOHOB Yup. 3

OI[HOOCHOBHBIG §49’ school-collection.edu.ru
20 npeesbHbIe KapOOHOBbIE yop. 2,

KHCJIOTBI, 0COOCHHOCTH 3

CTPOCHHUA UX MOJICKYII

OIHOOCHOBHEBIE §49’ school-collection.edu.ru
81 npeesbHbIe KapOOHOBbIE yop. 2,

KHCJIOTBI, 0COOCHHOCTH 3

CTPOCHHUA UX MOJICKYII

HN3omepus n §49, school-collection.edu.ru
22 HOMEHKJIaTypa ymp. 1

Kap6OHOBBIX KHCJIOT, UX

bu3nYecKre CBONCTBA

I/I30Mep1/1;1 u §49’ school-collection.edu.ru
23 HOMEHKJIaTypa ymp. 1

Kap6OHOBBIX KHCJIOT, UX

bu3nYecKre CBONCTBA

XUMHUYECKUE CBOUCTBA §49’ school-collection.edu.ru
g4 NpeAeIbHBIX ymp. 8

OJHOOCHOBHBIX

Kap6OHOBBIX KHUCIIOT
25 XUMHNUYECKHE CBOVCTBA §49’ school-collection.edu.ru

NpeAeIbHbIX ymp. 8
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OJIHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OCco0OeHHOCTH CBOICTB §51, school-collection.edu.ru

MYPaBbUHOU KHCIIOTHI. yop. 1,
86

MHoroo6pasue 4

KapOOHOBBIX KUCJIOT

Oco0OEeHHOCTH CBOICTB: §51, school-collection.edu.ru

HENPEAEIbHBIX U ymp. 5,

apOMaTUYECKUX 6

KapOOHOBBIX,
87 TUKapOOHOBBIX,

THAPOKCUKAPOOHOBBIX

kuciot. [IpeacraBurenu

BBICIINX KapOOHOBBIX

KHUCJIOT

§50, school-collection.edu.ru

[ToHsiTHE O IPOU3BOIHBIX
88 yop. 3,

KapOOHOBBIX KUCJIOT

6,7

CrocoObI TIOJTYICHUS U §50, school-collection.edu.ru
89 IIPUMEHEHUE ymp. 8

KapOOHOBBIX KUCIIOT

Croxgeie 3(1)1/11351; §50, school-collection.edu.ru
90 TOMOJIOTHYECKUH P, yrp. 3,

obmas hopmyia, 4

WU30MEPHS U
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HOMEHKJIaTypa

dusnyeckue u §50, school-collection.edu.ru
91 XAMHUYECKUE CBOMCTBA ymp. 4

a¢upoB

Permmeaue paC‘léTHLIX §5()’ school-collection.edu.ru

3aj71a4: 1O YPaBHEHUIO ymp. 9

XMMHWYECKOM peakiuu, Ha
92 ONIpE/ICIICHUE

MOJIEKYJIIPHOI (pOpMYyIIbI

OPraHUYECKOro

BEIIICCTBA

HpaKTI/I‘{eCKaSI pa60Ta No CTp. school-collection.edu.ru

3. Pemienue 414
93 AKCIIEPUMEHTAJIBHBIX

3a7a4 1o TeMe

"KapOoHOBBIE KUCIIOTHI.

Crnoxusie 3¢pupst"”

}KI/IpH: CTpOCHHE, §63’ school-collection.edu.ru
94 (dusnueckue u yop. 1,

XMMHUYECKHE CBOMCTBA 2,3

(runponus)

OcoOEHHOCTH CBOWUCTB §63, school-collection.edu.ru
05 YKUPOB, COEPKALIUX ymp. 4,

OCTAaTKH HEMpeAeIbHBIX 6

YKAPHBIX KACIIOT. JKupsI
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B TIpUPOJIC

MbUTa Kak COJIU BBICIINX §63’ school-collection.edu.ru

KapOOHOBBIX KUCIIOT, UX ymp. 8
26 MOIOIIIEE ACUCTBUE.

[TonsTue o

CHHTCTUYCCKHUX MOIOIINUX

cpeactBax (CMC)

T'eHeTnueckas CBSI3hb §63’ school-collection.edu.ru
97 YIJIEBOJAOPOJIOB U ymp. 6

KHUCJIIOPOACOACPIKAIIIUX

OpPraHn4YCCKHX BCIICCTB

. §63, school-collection.edu.ru

Pacuérsl no ypaBHEeHHSIM
98 Ny ynp. 5,

XUMHUYICCKUX PCAKIIUU 7

Cucremaruzaius u §63, school-collection.edu.ru
99 0000111eH1Ee 3HAaHUH 110 yop. 11

TEMC

OO6m1as xapaKTepUCTHKA §58, school-collection.edu.ru

YTJIEBOJIOB U yop. 1,
100 KJ1accuuKaIus 3

yTJIeBOJIOB (MOHO-, TH- U

MOJINCAXAPUIbI)

MOHOC&X&pI/II[BII §59’ school-collection.edu.ru
101 (u3nyeckue CBONCTBA U ymp. 3
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HAXOXJICHUE B MIPUPOJIC

MoHocaxapusl: §59, school-collection.edu.ru
102 XUMHYECKUE CBOWCTBA U ynp. 3
HaXO0X/JCHUE B IIPUPOJIE
[IpuMeHeHuEe TITIOKO3bI, §60, school-collection.edu.ru
103 €€ 3HauYCHUE B ymp. 5,
KU3HEIEATEIIbHOCTH 6
OprasHusma
Jucaxapuasl: caxaposa, §61, school-collection.edu.ru
MaJIbTO3a U JIAKTO3A. ymp. 10
104 Haxoxnenue B mpupojie
Y IPUMEHEHUE
JACcaxapuaoB
[Tonucaxapuasl: §62, school-collection.edu.ru
CTPOCHHUE ynp. 4,
105 MAaKpOMOJIEKYI, 7
busnueckue u
XUMHUYECKHE CBOMCTBA,
MIPUMEHCHUE
[Tonucaxapuasi: §62, school-collection.edu.ru
CTPOECHHUE ymp. 4,
106 MaKpOMOJIEKYI, 7

(dusnueckue u
XUMUYECKHE CBOMCTBA,
IPUMEHEHUE
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TToastue 00 §69’ school-collection.edu.ru
107 HCKYCCTBEHHBIX yop. 5,
BOJIOKHAX 7
Pemenue pacyeTHbIX §70, school-collection.edu.ru
3a/1a4 Ha OIPECIICHUE ymp. 4,
108 JIOJIM BBIXOJa IMPOAYKTa 5,6
peakuuu ot
TEOPETUUECKU
BO3MOKHOT'O
Pemenne pacueTHbIx §70, school-collection.edu.ru
3a71a4 Ha OIIPEIEIICHUE yrp. 4,
109 JIOJIU BBIXOJA TPOAYKTA 5,6
peakuuu ot
TEOPETUYECKU
BO3MOXHOI'O
Cucremaruzaius u §70, school-collection.edu.ru
110 0000111eH1E 3HaHUH 110 yap. 10
pasneny
KontponrsHas paboTa no §69, school-collection.edu.ru
TEME ymp. 5
111 "Kucnopoacoaepxamue
OpPraHu4YEeCKHUe
CcoeTUHEHUS"
112 AMWUHEBL: KJ]aCCI/I(bI/IKaHI/ISI, §52, school-collection.edu.ru
CTPOEHUE MOJIEKYII, ymp. 2
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obmas hopmyra,
U30MEPUS,
HOMEHKJIaTypa U
(u3nYecKue cBOCTBa

AMUHEL: KﬂaCCI/I(l)I/IKaHI/IH’ §52, school-collection.edu.ru

CTPOEHUE MOJIEKYII, ymp. 2
13 obmas hopmyra,

WU30MEpHH,

HOMCHKIJIATypa U

bu3nYecKre CBONCTBA

. §53, school-collection.edu.ru

XHUMHYECKHUE CBOMCTBA
114 yop. 5,

aJII/I(I)aTI/ILICCKI/IX AMHHOB 3

AHWIIUH: CTPOCHUE §54, school-collection.edu.ru
115 aHWJIMHA, 0COOCHHOCTH ymp. 8.

XUMHYECKUX CBOMCTB 10

AHUJINHA

AHWIVH: CTPOCHHUE §54, school-collection.edu.ru
116 aHWJIMHA, 0COOCHHOCTH ymp. 8.

XUMHYECKUX CBOMCTB 10

AHUJINHA

CrocoOBnI TIOJTY9ICHUS U §54, school-collection.edu.ru
117 MIPUMEHCHUE yrp. 9

am(paTHICCKUX aMIUHOB
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AMUIHOKHCIOTEL: §64, school-collection.edu.ru
HOMEHKJIATypa 1 yop. 9,
118 uzomepus, GU3NIecKre 10
cBoiicTBa. OTaEIbHBIC
IIPEJICTABUTEIH O
AMUHOKHCJIOT
XuMHUYeCcKHe CBOMCTBA §65, school-collection.edu.ru
aAMUHOKHCIIOT, UX ymp. 2,
119 OMOJIOTUYECKOE 4
3HaYCHUE aMUHOKHCIIOT.
CHHTE3 U TUIPOIIN3
MENTUI0B
benku Kak MpUPOIHBIC §66, school-collection.edu.ru
120 IIOJIUMEPBI; CTPYKTYPBI yop. 3,
OeNKoB 4
. §66, school-collection.edu.ru
XUMHUUYECKHUE CBOKCTBA
121 yop. 5,
OeJKoB
6
A30Tcoz[ep>1<amne §56, school-collection.edu.ru
reTEPOLUKIINYECKUE yrp. 4,
122 COE€INHCHHUS. §67,
HyxJienHOBBIE KHUCIIOTHI: yIp. 3,
COCTaB, CTPOCHUE U 7

Ouojornyeckas POJIb
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A30Tco)1ep)1<amp1e §56’ school-collection.edu.ru
reTEPOLUKIINYECKUE yrp. 4,
123 COCAUHCHUSI. §67,
HyknenHOBBIE KHCIIOTHI: yIp. 35,
COCTaB, CTPOCHUE U 7
OunoJioruveckas pojb
[TpakTrueckas pabora No §57, school-collection.edu.ru
4. Pemenue ymp. 10
AKCIEPUMEHTAJIbHBIX
124 3ajJa4 o TeMe
"AzoTcozepKaiimne
OpraHuYecKue
coeMHeHUS"
[TpakTudeckas padora No Crp. school-collection.edu.ru
5. Pemienue 331,3.1
AKCIIEPUMEHTAJIBHBIX
125 3ajJa4 o TeMe
"Pacno3HaBaHue
OpraHUYECKUX
coenuHeHun"
KonrtponrsHas paboTa mo Crp. school-collection.edu.ru
126 teme "A3zoTcoaepkanue 331,3.2

OPraHUYEeCKHue
coenqnHeHud"
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OCHOBHBIE TTOHSITUS §69’ school-collection.edu.ru

XUMHUHU yIp. 8

BBICOKOMOJIEKYJIAPHBIX
127 COE€INHEHUN U METObI

UX CUHTE3a —

MOJIUMEpU3AU U

MOJIMKOHICHC ALY

OcCHOBHEIE TOHATUS §69, school-collection.edu.ru

XUMHUHU yIp. 8

BBICOKOMOJIEKYJISIPHBIX
128 COCIUHEHHUU U METObI

UX CUHTE3a —

MOJIUMEPU3ALUS U

MMOJIMKOHICHC AU

IInactmaccrl. BoiokHa §7()’ school-collection.edu.ru
129 Yrunuszauus u ynp. 5, 6

nepepadboTKa IJIacTUKa

IInactmaccrl. BostokHa §7()’ school-collection.edu.ru
130 Yrunuzanus u ymp. 5, 6

nepepadoTKa IIacTUKa

aﬂaCTOMepLI: §32’ school-collection.edu.ru

HATypaJIbHbIN ymp. 5

131

CUHTETUYECKUE KAYyUyKH.
Pe3una
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DI1aCTOMEDPBL: §32, school-collection.edu.ru
132 HaTypaJIbHBII | ymp. 5
CUHTETUYCCKHEC KayIyKH.
Pe3una
133 O06o00111IeH1E U ) |
cucTeMaThu3anus 3HaHU!
134 O00011IeHNE U ) i
cucTeMaTu3anus 3HaHui
135 O060011eHNE U ) 1
cucTeMaTu3anus 3HaHui
136 O0600111eH1E U ) 1
cucTeMaThu3aus 3HaHUN
OBILEE KOJIMYECTBO 136

YACOB I10 ITPOTPAMME



http://school-collection.edu.ru/

11-b KJIACC

KoaunuyecTBO 4acoB 1 DJIeKTPOHHbIE
aTa
KonTpo.a nuppoBbIe
Neni/m | Tema ypoka Bcer p IlpakTuyeck = H3y4e bp
bHbIE oOpa3oBareJibH
0 ue padoThl HUA
padoThI ble pecypchl
Atom. CoCTaB aTOMHBIX SIED. school-
1 o 1 collection.edu.ru
XUMMYECKUM dJIEMEHT. MI30TOmbI
CtpoeHue 3IeKTPOHHBIX 000JI0YEK school-
2 aTOMOB, KBaHTOBBIE YHCIIA. | | collection.edu.ru
JluarHoctTudeckas KOHTPOJIbHas paboTa
Kiaccudukanus XuMHU4eCKUX JIEMEHTOB school-
3 (s-, p-, d-, f-anemenTh1) AHanus 1 collection.edu.ru
KOHTPOBJILHOU Pa0bOTHI
Pacnpenenenue 3J1eKTPOHOB IO AaTOMHBIM school-
4 opoUTAIIM 1 collection.edu.ru
DNeKTpOHHbIE KOHPUTYpAIIUU aTOMOB school-
5 DJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1 collection.edu.ru
COCTOSTHUH
DJIeKTPOHHBIC KOH(PHUTYpAIIUH HOHOB. school-
6 1 collection.edu.ru
DIIEKTPOOTPULIATENBHOCTD
[lepnoanueckuii 3akoH u lleprnoanueckas school-
7 cucTeMa XuMu4Ieckux 3nemenToB J1. U. 1 collection.edu.ru
MeHnneneeBa, CBA3b C COBPEMEHHOU
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TEOPUEN CTPOEHHUSI AaTOMOB

3aKOHOM€pHOCTI/I U3MEHEHHUS CBOMCTB
XUMHWYCCKHUX 3JICMCHTOB H O6p33yeMBIX

school-
collection.edu.

HpCI[CTaBJIGHI/IG O KOJUIOMIHBIX pacTBOpax

8
HMMU TIPOCTHIX U CIOKHBIX BEIIECTB I10
rpynmnaM 1 nepuojam
CucreMaru3anus 1 00001IeHre 3HAHUI school-

9 110 TeMe collection.edu.ru
Bunel xumudeckon ¢Bsi3u. MexaHu3MEbl school-

10 o collection.edu.ru
00pa3oBaHUs KOBAJICHTHON CBSI3H.

1 BonopoaHas cBsi3b. MeXMOJIEKyIsIpHbBIE
B3aIMOJIECTBUA
BanenTHOCTE 1 BaJIeHTHEIE BO3MOKHOCTH school-

1 aToMOB. CBSI3b DJIEKTPOHHOMN CTPYKTYPHI collection.edu.ru
MOJIEKYJ C UX T€OMETPUUECKUM
CTPOCHHUEM
[IpencraBieHus 0 KOMIUJIEKCHBIX school-

13 collection.edu.ru
COCMHEHUSIX: COCTaB U HOMEHKJIaTypa
BemectBa MOJIEKYJISIPHOTO U school-

14 HEMOJIEKYJIIPHOTO CTpOoeHHs. THITBI collection.edu.ru
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB
[TonsiTHE O TUCTIEPCHBIX CUCTEMAX. school-

15 collection.edu.ru
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Hctunnbie PaCTBOPLI: HACBINICHHBIC U

school-

collection.edu.ru

16 HEHACBIILICHHBIE, PACTBOPUMOCT.
Kpucrammoruaparst
Croco0bI BEIPaXKEHHS KOHIIEHTPALUH school-

17 PACTBOPOB collection.edu.ru
Pemenue 3a1a4 ¢ HCNIOIB30BaHUEM school-

18 MOHATHUH "MaccoBas J10Jis1 PACTBOPEHHOTO collection.edu.ru
BemlecTBa", "MoJIsipHas KOHIEHTpauus"

19 Knaccuukanys 1 HOMEHKIATypa school:
HEOpPraHNn4eCKHX BEIICCTB collect on.geu.
CucremMaTH3aIs ¥ 0000IICHUE 3SHAHNN school-

20 O TeMe collection.edu.ru
KoHnTposnbHas pabora 1o remam school-
"Crtpoenue atoMa. [leproauuecKuii 3aKoH collection.edu.ru
u [lepuoauyeckas cucteMa XUMHYECKUX

21
anemenToB /. 1. Menpaeneena',

"Crpoenue BeniectBa. MHOroooOpasue

BelecTB"

Knaccudukanuys XuMUIeCKUX peakiuil B school-
HEOPTraHUYECKOM U OPraHUYeCKON XUMHUH. collection.edu.ru

22 3aKOH COXpaHEHUSI MACChI BEIIECTB; 3aKOH
COXpPaHEHUS U MPEBPALCHUS SHEPTUU NTPU
XUMUYECKUX PEAKIUSIX

23 TernoBbie 3G HEeKThl XUMUYECKUX school-
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peakuui. TepMOXUMUYECKUE YPABHEHNUS

collection.edu.

Brrancienns no ypaBHEHUSAM

school-
collection.edu.

24 XUMUYCCKUX PEaKIui 1 ru
TEPMOXUMHUYECKUM YPaBHCHHUSIM
CKOpOCTh XUMUYECKOHN peaKknu, €€ school-

25 3aBHCUMOCTH OT Pa3IHMYHBIX (PAKTOPOB. collection.edu.ru
Karanu3s n katanuzaropsl

school-

26 ["'OMOT¢HHBIC U TETEPOTCHHBIC PEAKIUH collection.edu.ru
[Tpaxtrueckas pabota Ne 1 mo Teme school-

27 "BrusiHie pa3iudHbIX (HaKTOPOB HA 1 (Tekymias) collection.edu.ru
CKOPOCTb XMMUYECKOW peakuun"
OOpaTtuMbie U HEOOpATHUMBIC PCAKIIHH. school-

28 collection.edu.ru
XHUMHUYECKOE PABHOBECUE
[Ipaktuueckas pabora Ne 2 o Teme school-

29 "BiusiHAE pa3nTuyHbIX (GaKTOPOB Ha 1 (Texyrmmas) collection.edu.ru
MOJIOXKCHUE XUMUYIECKOTO paBHOBECHS"
DIEKTPOTUTHYCCKAS TUCCOIUALIHS. school-

30 CunbHBIC U ClTa0bIe AJICKTPOJIUTHI. collection.edu.ru
CTeneHpb AUCCOIMAITUIH
HNonnoe npousseaenue Bojbl. Cpena school-

31 BOJHBIX PacTBOPOB. BogopoaHbIi collection.edu.ru

nokazateinb (pH) pactBopa
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I'mapomms coneit. Peakuyu, npoTekaromume

school-

32 collection.edu.ru
B PacTBOpax JIEKTPOJUTOB
[Ipaktuueckas pabora Ne 3 o Teme school-

33 "XUMHUUYECKHE PEaKIIUU B PACTBOpPAX collection.edu.ru
ANEKTPOIUTOB"
OKUCINTENBHO-BOCCTAHOBUTEIIbHBIC school-

34 peakiuy. BakHelmme okucauTeny u collection.edu.ru
BOCCTAHOBUTEHU
MeTo 3IEKTPOHHOTO (3IEKTOHHO- school-

35 I/IOHHOI‘O) 6amanca collection.edu.ru
DIIEKTPOJIN3 paCTBOPOB M PACILIaBOB school-

36 BCIICCTB collection.edu.ru

school-
37 Pemenue 3a1a4 pa3inyHbIX TUTIOB collection.edu.ru
school-

38 Pemenune 3a1a4 pa3nuyHbIX TUIIOB collection.edu.ru
Cucremaruzanus u 000011IeHIE 3HAHUN school-

39 " " collection.edu.ru
1o TeMe "XMMHYECKHUE pEeaKun
KouTposbHas paboTa 1o Teme school-

40 " " collection.edu.ru

XHUMUYECKHUE PEAKIIUH

ITonosxeHne HEMETaII0B B school-

41 [Tepuoanueckol CUCTEME XUMUYCCKUX collection.edu.ru

anemeHToB Jl. 1. MeHnaeneeBa u
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OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
dusnueckre cBOMCTBA HEMETAILIOB

AJ'IJ'IOTpOl'II/IH HCMCTAJIJIOB (Ha IIpuMepe

school-

42 collection.edu.ru
KHCJI0poaa, cepbl, hocdopa u yriepoaa)
Bonopox: nonydenue, Gu3nuecKye u school-

43 o collection.edu.ru
XUMUYECKre CBOMCTBA. [ uipup
["anoreHpl: HaX0XKIEHUE B IPUPOJIE, school-

44 CIIOCOOBI TOYyYEHUs, PU3HUIECKUE 1 collection.edu.ru
XMMHUYECKUE CBOMCTBA
I"anorenoBonopoabl. Baxkueiimme school-

45 KHCIIOPOJICOAEPKAIINE COETUHEHUS collection.edu.ru
raJIOTCHOB
JlaGopaTopHbI€ U TPOMBIILIJICHHBIE school-

46 CIIOCOOBI ITOJYYEHHUS TAJIOT€HOB. collection.edu.ru
[IprMeHeHME TaIOTeHOB U UX COEAUHEHHN
[Tpaxtuueckas pabota Ne 4. Pemenue school-

47 9KCIIEPUMEHTAIBHBIX 33149 10 TEME collection.edu.ru
"T"amorensr"”
Kucnopon: maboparopssie u school-

43 IPOMBIIIIEHHBIC CIIOCOOBI TIOTyYCHHS, collection.edu.ru
(U3UYeCKre M XUMHIECKUE CBOMCTRA.
O3oH. [IpuMmeneHune Kucaopoaa u 030Ha

school-
49 OKcHJIbI M IEPOKCHU/IBI collection.edu.ru
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school-

50 Perrenue 3a1a4 pa3jiMyHbIX TUIIOB collection.edu.ru
Cepa: HaXOXK/JICHHE B TIPUPOJIC, CIIOCOOBI school-

51 MOJIYYCHUS, PU3HUCCKUC M XUMHUYCCKHEC collection.edu.ru
CBOWCTBA

school-

52 CepoBomopo/1, CyabhuIbI collection.edu.ru
KucnopoacoaepsKaliie COeIMHEHHUS CEPEL school-

53 o o collection.edu.ru
OCOOCHHOCTH CBOWCTB CEPHON KHUCIIOTHI
[Tpaxtrueckas pabota Ne 5. Pemenue school-

54 HKCIIEPUMEHTAIBHBIX 3a1a4 110 TEME collection.edu.ru
"Cepa u e€ coequHeHUs"
A3BOT: HaX0XJIeHHE B IPUPO/IE, CTIOCOOBI school-

55 MOJTyYCHUS, PU3NICCKUEC M XUMUICCKHUEC collection.edu.ru
CBOMCTBA. AMMUAK, HUTPHUIBI
Kucnopoaconepxaimue coequHeHus school-

56 a3ota. OCOOCHHOCTH CBOMCTB a30THOM collection.edu.ru
KHCJIOTBI
[TpuMeHeHHe a30Ta U €r0 COCTUHCHUI. school-

57 collection.edu.ru
A30THBIC y100pCHHS
docdop: HaXOXKIEeHUE B IPUPOJIE, school-

58 CTHIOCOOBI MTOTy4YeHUS, PU3NIECKUE U collection.edu.ru

XuMu4yeckue cBorictra. dochuas u
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dbochun

Oxkcunsl pocdopa, pochopcoaepxarue

school-

59 . collection.edu.ru
kucioThl. Conu hochopHON KUCTOTHI
[Tpumenerne Gocdopa 1 ero coeTMHEHMUIA. school-

60 collection.edu.ru
®docdopHbie yI00peHHS
[IpakTiaeckas pabora Ne 6. Pemenue school-

61 9KCIIEPUMEHTAIBHBIX 33149 10 TEME collection.edu.ru
"A3zoT u ochop u ux coequHeHN"
Yraepoa: Hax0XKIECHUE B IPUPOJIE, school-

> aJUTOTPOIIHBIE MOTU(DHUKAIIVH; collection.edu.ru
(hU3UYeCKUe M XUMHYECKHE CBOMCTBA,
MIPUMEHECHUE
Oxkcup yraepona(Il), okcupa yrinepoga(IV), school-

63 " collection.edu.ru
yroJibHasi KUCJIOTa U €€ COIN

school-

64 Pemenune 3a1a4 pa3nuyHbIX TUTIOB collection.edu.ru
Kpemuuii: HaxoxaeHue B IPUPOJE, school-

65 CIIOCOOBI MMOyYeHNUs, PU3NIECKUE U collection.edu.ru
XUMHYECKUE CBOMCTBA
Oxkcup kpemuus(I1V), kpemHueBas school-

66 collection.edu.ru
KHUCJIOTA, CUJIUKATHI
[IprMeHeHne KpEMHUS U €r0 COETMHEHU. school:

67 collection.edu.ru

CTCKJIO, €TI0 IIOJYYCHHUC, BUABI CTCKIIA
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school-

68 Pemienue 3a1a4y pa3nuyHbIX TUIIOB collection.edu.ru
Cucremaruzaius u 000011IeHIE 3HAHUN school-
69 " " collection.edu.ru
1o teme "HemeTasuisl
KonTtponbshas pabora o teme school-
70 " " collection.edu.ru
Hemerauisl
- AHanus3 pe3ysIbTaToB KOHTPOJIBHOM school-
collection.edu.ru
paboThI, KOPPEKIIHS OITHOOK
ITonoxxenue meramnos B [lepnoanyeckoi school-
7 CHCTEME XUMHUYECKUX DIIEMEHTOB. collection.edu.ru
Oc00EHHOCTH CTPOEHHUS 3IEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB
O6uue pu3nUecKue CBOWCTBA METAJIJIOB. school-
73 collection.edu.ru
[IpumeHeHre METaIOB B OBITY U TEXHHUKE
school-
74 CnnaBbsl MeTauioB. Koppo3usi MeTajuioB collection.edu.ru
school-
75 Pemenune 3a1a4 pa3nuyHbIX TUIIOB collection.edu.ru
DIEKTPOXUMHUYECKUN PSJT HAIPSKEHUIM school-
76 MeTa/uioB. OO0IIHe CIOCOOBI OTYYCHHUS collection.edu.ru
METAJIJIOB
77 OO611ast xapakTepucTuka MeTaioB [A- school-

rpynnsl [lepruoauyeckoil CUCTEMBI
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XUMHYECKUX 3JIeMEHTOB. HaTpuii n
KaJlluii: moay4deHue, Gu3ndeckue u
XUMUYECKHE CBOMCTBA, TPUMEHEHUE
MIPOCTHIX BEIIECTB M UX COETMHEHUI

collection.edu.ru

OO6mrast xapakTepucTuka MetaioB [1A-
rpynmnsl [leproauyeckon CuCTEMBI
XMMHUYECKHUX JIEMEHTOB. Maruuii u

school-
collection.edu.ru

78 .
KaJIbI[UI: TTOTy4YeHHUE, PU3NIECKUE U
XUMHYECKUE CBOWCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAUHEHUN
YKEcTKOCTH BOIBI M CITOCOOBI €8 school-

79 yCTpaHeHus collection.edu.ru
ATIOMUHUIA: TONTydeHue, PU3UUECKHE U school-

80 o collection.edu.ru
XUMUYECKUE CBOMCTBA, TPUMEHEHHE
AmM@oTepHbIe CBOWCTBA OKCHA U school-

o1 THAPOKCH/IA ATFOMHUHHS, collection.edu.ru
TUPOKCOKOMILICKCHI AIFOMUHMUS, UX
MIPUMEHECHUE

school-

82 Pemenune 3a1a4 pa3nuyHbIX TUTIOB collection.edu.ru
[Ipaktuueckast pabora Ne 7. Pemenue school-

83 HKCIIEPUMEHTAIBHBIX 3a1a4 110 TEME collection.edu.ru
"Mertaiuibl rIaBHBIX oArpynm'

84 OO611ast xapaKTepuCTUKa METAJIIIOB school-
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no6ouHbIx noarpymi (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB

collection.edu.

du3nYecKrue 1 XMMUYECKUE CBOMCTBA

school-

85 o collection.edu.ru
XpOMa M €ro COSAMHEHUM, UX TPUMCHEHHUE
Baxxnenmme coeTuHeHrs Mapraia. school-

86 [TepmaHTaHaT KaJIusl, €0 OKHUCIUTEIbHBIC collection.edu.ru
CBOMCTBA
du3nYecKrue 1 XMMHUYECKHE CBOMCTBA school-

87 Kelesa M ero coeaunenuii. [lomyuenue u collection.edu.ru
IIPUMEHEHHE CIIJIaBOB KeJe3a
duznyeckrue 1 XMMHUUYECKHE CBOMCTBA school-

88 . o collection.edu.ru
M U €€ COeIMHCHUH, NX PUMEHEHNE
duznyeckrue 1 XMMHUUYECKHE CBOMCTBA school-

89 LIMHKA U €T0 COCIUHEHUN, UX collection.edu.ru
npuMeHeHne. | HIPOKCOKOMIUTIEKCHI IIMHKA
[TpakTuaeckas padora Ne 8. Pemenue school-

90 9KCIIEPUMEHTAIBHBIX 33149 10 TEME collection.edu.ru
"MeTanmisl TOOOYHBIX TOArpyM"

school-

91 Pemenune 3a1a4 pa3nuyHbIX TUTIOB collection.edu.ru
O000111eHNE U CUCTEMATH3ALNS school-

92 U3yYCHHOT0 MaTepHaa o TeMe collection.edu.ru

"MeTtajuibl"
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school-

93 Kontponwsnas padota o reme "Metamib" collection.edu.ru
AHanu3 pe3ynbTaTOB KOHTPOJIbHOMN school-

94 collection.edu.ru
paboThI, KOPPEKIIHS OITHOOK
Ponb xuMuu B 06ecrie4eHrH yCTOMYUBOTO school-

95 pa3BuUTHs YeoBeuecTBa. [loHsaTHE O collection.edu.ru
Hay4YHBIX METOJIaX UCCIEAOBAHUS
BEILIECTB
Hayunble npuHUOMIBel Opranu3anuu school-

96 XHUMHYECKOTO TPOM3BO/ICTBA. collection.edu.ru
[IpompblliIeHHBIE CTTOCOOBI MOTYYEHHUS
BAKHEHMIINX BEIIECTB
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEeH school-

97 collection.edu.ru
Cpeabl U €ro NOCIeACTBUSA
XuMHS ¥ 30POBbE YETOBEKA. school-

98 collection.edu.ru
JlekapcTBeHHBIE Cpe/ICTBA
Xumus nuiy. Poias xumuu B school-

99 . collection.edu.ru
obecrie4eHnH MUIEeBOM 0€30MacHOCTH
Kocmernueckue u napdromepHbie school-

100 collection.edu.ru
cpeacrtBa. beIToBast XuMus

101 O00011IeHNE U CUCTEMATU3ALU 3HAHUI

102 O060011IeHue U cucTeMaTH3alus 3HaHU!
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OBIIEE KOJIMHECTBO YACOB I10
I[TPOI'PAMME

102

8 (6
KOHTPOJIbHBIX
+ 2 TeKyIluX)




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

« Xumus, 11 kmace/ Epemun B.B., Ky3pmenko H.E., JIpoznoB A.A., Jlynun
B.B.; moxm penmakmumert Jlynuna B.B., OOmectBo ¢ orpaHuYeHHOMN
OTBETCTBEHHOCTHIO «J[PODAY»; AkinuoHepHoe o01mecTBO «M31aTenbCcTBO
«IIpocsemenune»;

» Xumus, 10 kmacc/ Epemun B.B., Ky3smenko H.E., Jlpoznos A.A., Jlynun
B.B.; moxm penakmumert Jlynuna B.B., OOmecTtBo ¢ orpaHuYeHHOMN
OTBETCTBEHHOCTBhIO «JIPODA»; AkinuoHepHoe ob6mecTBo «M3narenscTBo

«HpOCBCHIGHI/IC»;

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJIA
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

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

Poccutiickas anekTpoHHas mkoja https://resh.edu.ru
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