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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJEHHBIHN
YpOBEHB) COCTaBJIEHa Ha OCHOBE TPeOOBAaHUI K pe3ylbTaTaM OCBOEHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTaBICHHBIX
B ®I'OC OOO, c yuetoM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3paboTaHa C LETbI0 OKa3aHUs METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MpPEIMETY.

[Iporpamma 1mo XuMuM Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMeTa, OIpeesieT 00s13aTeNbHOE IPEIMETHOE COJIEpKaHue, €ro CTPYKTypy MO
pazmenaM M TeMaM, pachpefielieHue [0  KjaccaM, PEKOMEHIyeMYIO
NOCJIE0OBATEIbHOCTh  M3YYEHMS] XHUMHHM C  YY4E€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 1O XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4YEOHOIO IMpeJMeTa B pealu3alud TpeOOBaHMN K IIAHUPYEMbBIM
JUYHOCTHBIM, METalpeAMETHbIM M TPEJAMETHBIM pe3yJbTaTaM OOydueHHUS U B
GbOpMUPOBAaHUY OCHOBHBIX BHJOB y4eOHO-TIO3HABATEIbHON  JIEATEIHLHOCTH
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yueHnne XUMHUM Ha YpPOBHE OCHOBHOrOo 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTYyaJIbHBIX CIIOCOOHOCTEH U
MHTEpPECOB OOydYarouIuxcsi, Ha MPOJOJDKEHHE OOYyYEeHHMsS Ha YPOBHE CPEIAHEro
o011iero oOpa3oBaHusl.

3HaHME XUMHM CIYKUT OCHOBOM I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UTpatoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJAE, O MyTAX pEHICHHs TI00ANTbHBIX MPOOJIEM yCTOHYMBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IPOJIOBOJILCTBEHHOM
po0seM, MpoOIIeMbI IKOJIOTHIECKON 0€30MacCHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopmMupoBaHUsl  KyJbTyphl  JUYHOCTH  OOydYarOUIUMXCs, HMX oOmen u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBIIUJICHUS U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
OKCMIEPUMEHTATIBHBIX W HCCIEAOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B PO(PECCHOHATILHOMN €SI TeIbHOCTH;



3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
MPEICTABICHUN O €IUHCTBE MPUPOIbl U YEIOBEKA, SBJISICTCS KIIOYEBBIM STAllOM B
(bopMHUpPOBaHUN €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YYalOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K ECTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B AKOJOTUIECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUYMBAIOTCSA CIEIM(PUKON
CONlep KaHMsl TIPEeIMeTa, KOTOPBIN SBISETCS NEJaroruvyecKd aJaanTHPOBAHHBIM
OTpaXEHUEM OTIPEICTICHHOTO 3TaIa Pa3BUTHS XUMHH.

YrinyOonéHHBIN Kype XUMHUU OCHOBHOTO 00IIIero 00pa3oBaHus OPUECHTUPOBAH
HA OCBOCHHME OOYYAIOIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUI XUMHUH, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOMOJIAralONUX MPEACTABICHUIN 00IIel XUMHUHU U
OTJICTLHBIX 3HAYNMBIX IMOHATUNA OPTaHUICCKON XUMHH.

CtpykTypa coaepKaHUs MPOTPaMMBI IO XUMHUH C(POpMHUpOBaHA HAa OCHOBE
CUCTEMHOTO Toaxoaa K e€ m3yudeHuro. CojaeprkaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUN O XUMUYECKOU
peakiuu. O0e 3T CHUCTEMbl OPraHU30BaHbI MO MPUHIUITY MOCIEIOBATEIBHOTO
pa3BUTHS 3HAHWW HA OCHOBE TECOPETHUCCKUX MPEACTABICHUI Pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepnoanueckoro 3akoHa JI.M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUHU;

YYEHHSI O CTPOCHUM aTOMa U XUMHYECKOU CBSI3U;

MIPEICTABICHUHA 00 JIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax;

0 XUMUYECKON KMHETUKE ¥ TEPMOAMHAMUKE.

B OCHOBY TeopeTHuecKnX 3HAHWW ITOJOKECHBI AMITUPUYECCKH ITOTYyYCHHBIC
dakTtel. TeopeTndyeckre 3HaHUS PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO YPOBHSI
K JpyromMmy W o00eCneurBalOT OOYydYarIIUMCS BO3MOXKHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOWCTBA, CTPOCHHE M O0OJIACTH TPAKTUYCCKOTO MPUMCHCHHS
N3Y4aeMbIX BEIIECTB.

OcBoeHue coaepKaHUs MPOTPAaMMbI 1O  XMUMHHM  TPOUCXOJUT  C
WCIIOJIb30BAHUEM 3HAHWW W3 paHEe U3YYCHHBIX YYCOHBIX MPEIMETOB:
OKpYXalomuid Mup, Owosnorus, ¢GusnkKa, MareMartuka, reorpadus, TEXHOJOTHS,
UCTOPHSL.

[Iporpamma ocCHOBHOTO 0011ero o0pa3oBaHMsl MO XUMUU (YrayOJIEHHBIM
YpPOBEHb) OpPHUEHTHpPOBAHA HAa COXpaHEHHE (PYHIAMEHTaJbLHOTO XapakTepa
oOpa3zoBaHus, crnenupUKU Y4eOHOrO MpeaMeTra W O00ECTEUCHHE YCIENTHOTO
oOydyeHHsT Ha CJeAylolleM YypoBHE oOpa3oBaHusd. B mporpamMme 1Mo XUMHHU
peanu3yeTcsl pa3BHUBAIOIIas W MPAKTUUYCCKAs HAMPaBICHHOCTh OOYYCHHS] XUMHH,
mupdepenumanust  00ydeHHUs,  BKJIOYarOm@as  OpOQUIbHYIO  MOJTOTOBKY



oOy4Jarommxcss M TMOCJIEAyIolee CaMOOIpeeieHe B BbIOOpE HampaBJICHUS
oOydeHus B Npo(PUIBHBIX KJIaccax.

VYrinyOonéHHoe M3yyeHHWE XUMHUHU  CIIOCOOCTBYET  pealM3aluu  3ajay
npodeccCHoHaTbHON OpUEHTAIIMY 1 HAIIPaBJICHO Ha MPEA0CTABICHUE BO3MOKHOCTH
KOKIOMY OOyYaromeMycsi TPOSIBUTh CBOM WHTEIUICKTYaJbHBIE W TBOPYECKHE
CIIOCOOHOCTH TPH  U3YYEHUH Yy4eOHOro TmpeaMera, HEoOXOauMble IS
POJIOJKEHUS 00pa30BaHus U JalibHEUIEH TPYAOBOU NeATEIbHOCTH.

[Iporpamma 1o xumuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
WCITOJIb30BAaHUSI B 0OpPa30BATEIBHBIX OPTaHU3AIMAX, PEATU3YIOMNUX MPOTPAMMBI
muddepennupoBanHoTro (Yrimy0n€HHOTO, MPOGUIBLHOTO) HW3YYECHHS OTIEIBHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHMsI.

OOpazoBaTenbHble (PYHKIIUU XUMHUU, U3y4aeMON Ha YIJIyOJICHHOM YPOBHE,
peanu3yrloTcsl B mpoiecce GopMUPOBaHUS 3HAHUIT OCHOB XMMHUYECKON HAayKH Kak
00JIacTU COBPEMEHHOTO €CTECTBO3HAHUA, O0JIACTU MPAKTHUYECKON NESITEIbHOCTH
YyeJioBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. 3ajaya y4eOHOTro
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BAKHEHIIINX
(bakToOB, MOHATUHN, 3aKOHOB U TEOPETHUUECKUX MOJIO0KEHUMN, JOCTYIHBIX 0000IICHHI
MUPOBO33PEHYECKOTO XapakTepa, s3blka HAyKW, B MPUOOIICHUH K HAyYHBIM
METOJaM TMO3HAaHUSI TPU H3YUYCHHH BEIIECTB U XUMHYECKUX PEaKIuH,
dbopMHUpPOBaHUN U PA3BUTUHU MO3HABATENHLHBIX YMEHUN U CIIOCOOOB NEATEIHLHOCTH
U WX TPUMEHEHHWH B Yy4eOHO-TIO3HABATEIHHOM M Y4eOHO-UCCIIEeI0BATEIHCKON
JIeATEIbHOCTH, OCBOEHUU TIpaBWJI O€30MaCHOr0 OOpallleHHs C BEIIECTBAMHU B
MMOBCEHEBHOM KU3HHU.

[enu u3ydeHus: XMMHUHU OTPAXKAIOT HAMPABJICHHOCTh 00YUYEHUs HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ MHTEIUIEKTA U 00IIeH KyJIbTYpPHI.

N3yueHne XUMUU HAIIPABIICHO HA JOCTUKEHUE CIEIYIOIINX LEeH:

dbopMUpOBaHUE UWHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

dbopMHpOBaHUE  CUCTEMBl XUMHUYECKHX 3HAHUM KAk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, KaK OCHOBBI JIsi IOHUMAHHS XUMHYECKOM
CTOPOHBI SIBJICHUM OKPYKAIOIIEr0 MUPa, OCBOCHUE SI3bIKA HAYKHU;

NpUOOIICHUE OOydYarolMXcsi K CaMOCTOSITeIbHOM TO3HaBAaTEIBHON U
WCCJIENOBATENILCKOW  JICSITEIBHOCTH, K  HAay4YHbIM  METOJlaM  TIO3HAHWUS,
dbopMupoOBaHEe MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBaHue  00me  (PYHKIMOHAILHOW W €CTECTBEHHO-HAY4YHOU
IPAMOTHOCTH, B TOM UYHCI€ YMEHUU OOBSICHATH M OLICHUBATHh SIBJICHUS
OKPY’KAIOIIEro MUpa, UCIHOJIb3ysl 3HAHWUS M OIbIT, MOJYYEHHbIC NMPU HU3YUYCHUHU



XMMHH, TPUMEHATh WX TPH PEIICHUH TpoOJieM B TOBCETHEBHOW KHU3HU W
TPYIAOBOH ACSITEIHLHOCTH;

pazBuTHe y OOydYalomUXCsl HMHTEpeca K HW3YYCHHIO XUMUU H cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBalMsA K OCO3HAaHHOMY BBIOODPY
COOTBETCTBYIOILIETO PO U HAIIPABICHHOCTH JAIBHEUIIIETO 00yUYCeHHS,;

OCO3HaHHWE IEHHOCTH XMMUYCCKUX 3HAHUU B )KM3HU YEIIOBEKA, MMOBBIMICHUE
YPOBHSI 3KOJOTHYECKOW KyJIbTYpbl, HENPUATHE NCUCTBUN, MPUHOCAIIUX BpEI
OKPYKaIOWIEN CpeJIe U 3J0POBBIO JIOJIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KJTFOUEBBIX KOMITETEHITHH ), HEOOXOJUMBIX JIJISl Pa3IMYHBIX BUJIOB IE€ATEIHLHOCTH.

Ha yrny6nénnoe m3ydeHue ydeOHOro mpenmera «Xumus» orBogutcs 102
yaca B 8 ki1accax (3 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

Xumusi — BaxkHasi 001acTh €CTECTBO3HAHMS M MPAKTUYECKON NESITEIbHOCTH
yenoBeka. [Ipenmer xumuu. Ponb xumum B )ku3HM 4yenoBeka. Kparkue cBeaeHus
00 MCTOpUM BO3HUKHOBEHUS U PA3BUTHs XUMHUHU. XMMHS B CHCTEME HayK. Terna u
BemiectBa. Duznueckue W XUMHYECKHME CBOMCTBA BEUIECTB. ArperaTHble
cocTostHusL BewlecTB. [IOHATHE O TEOPETHYECKUX W SMIUPHUYECKUX METOJax
MO3HAHHUS B €CTECTBEHHBIX Haykax. [IpencraBieHnss 0 HaydyHOM NO3HAHWM HAa
AMIIUPUYECKOM YPOBHE: HAOJIOICHUE, UBMEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE,
BblunciieHue. [IpencraBieHuss 0 HayyHOM MO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKThl, IpOOJIEMa, TUTIOTE3a, TEOPHS, 3aKOH.

SA3b1k xuMun. VICTOUHUKY XUMHUYECKOU MH(DOpMaIuu.

[lonarue o Merogax padOThl ¢ XMMUYECKUMHU BellecTBaMu. O0opyaoBaHue
IIKOJLHOM XHUMHUYEeCKOM Jabopatopuu. IIpaBuna Oe3omacHoro oOpaleHus ¢
BEIIECTBAMHU U JTAOOPATOPHBIM 000PYAOBaHUEM.

Hucrteie BemectBa U cMecu. [Ipuponnsie cMmecu: BO3AyX, IPUPOAHBIN ras,
He(Th, MPUPOHBIE BOJBI, TOPHBIE MOPOALl U MUHEPAJIbI. [IOHSATHE O TOMOTEHHBIX
U TeTEpPOreHHbIX cMecsaX. CrocoObl pa3aeneHus cMmeceit. OuucTka BEIIeCTB.

BemectBa m XuMUYeCKHE peakUUH. ATOMBI W MOJICKYJbl. XUMHUYECKUE
anemMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThble U CIIOXKHBIE BEIIECTBA.
Merauisl U Hemerauibl. BemecTtBa MOJIEKYJISPHOTO M HEMOJIEKYJISIPHOIO
CTPOEHHUS.

Xumudeckas (opMmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3aKkOH MOCTOSIHCTBA cOCTaBa BellecTB. OnpeaeneHue BAICHTHOCTH 3JIEMEHTOB T10
dbopmynam OWHApHBIX COEJUHEHUHW U cocTaBieHue GopMyn OWHAPHBIX
COCIMHEHUI MO BaJEHTHOCTU »3JIeMEHTOB. OTHOCHUTENIbHAsT AaTOMHAas Macca.
OTHOcuTENbHAs MOJIEKYJIsIpHAst Macca. MaccoBast 40JIsl XMMUYECKOrO 3JIEMEHTa B
coenuHennu. HaxoxaeHnue npocreiiiiei (opmyJsibl BEIIECTBA 10 MACCOBBIM J0JISIM
DJIEMEHTOB.

KonmnuecTBo BemectBa. Mosb. MossipHast Macca. B3anmMocCBsIi3p KOJIM4Y€ECTBA,
Macchl W 4YHMCla CTPYKTYPHBIX €IMHHI[ BellecTBa. Pacuetsl mo Qopmynam
XAMUYECKUX COeAMHEHUN. MoJsipHas Macca CMeCcH BelecTB. MoJibHast 07
XUMHUUYECKOTO dJIeMEHTa B coeauHeHuHu. HaxoxkaeHue mnpocreiein (hopMyibl
BEIIECTBA 110 MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ MPU3HAKH.
VYcnoBus NpoTeKaHUss XUMUUYECKUX PEaKLMil. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
AToMHO-MOneKysipHas Tteopusd. KuszHb u aestenpHocTh M.B. JlomoHOcOBa.



XUMHYECKHE ypaBHEHUS. THUIIbI XUMUYECKUX Peakiui (COeAMHEHUS, Pa3IoKEeHuUs,
3aMelleHus, o0oMeHa). Pacuersl o XuMUYEeCKUM ypaBHEHUSIM.

OKCIEpUMEHTAIBbHOE M3YYEHUE BEIIECTB U SBJICHUI. 3HAKOMCTBO C
XUMHYECKOM TOCYyAOH, C TpaBWjiaMud paboThl B Ja0OpaTopuud W TpHUEMaMu
oOpamenusi ¢ gabopaTopHbIM oOOpymoBaHueM. V3ydeHnwme wu ommcanue
bu3nueckux CBOMCTB 00pa3lloB HEOPraHUYECKUX BEUIECTB — METAUIOB U
HeMeTauioB. HaOmionenue ¢usnueckux (IUIaBIeHWE BOCKA, TasHHUE JIbJa,
pacTUpaHHe caxapa B CTYIIKE, KUIIEHHWE U KOHAECHCAIUS BOJAbI) M XUMHYECKHX
(ropeHue cBeuyM, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJIEHCTBUE COIbI WM
Mena C COJSHOM KHCIOTOM) siBieHud. O3HaKOMJIEHHE C OO0pas3llaMH BEIIeCTB
KonuuectBoM | Mosb. HaOmioneHwe u omnMcaHue TNPU3HAKOB MPOTEKAHUs
XUMHYECKUX PeakUuil (pa3iloKeHHE caxapa, B3aMOJCHCTBUE CEPHOM KHUCIIOTHI C
xjopugoM Oapus, TOJy4Ye€HHE U paszioxkeHue ruapokcuaa wmeau (ll) npu
HarpeBaHWM, B3aUMOJIEUCTBUE keine3a ¢ pacTBopoMm conu meau (Il). M3yuenue
cioco0OB  paszzieneHus cMmeced (C  MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbIIIapUBaHUE, AUCTUILIALNS, XpoMaTorpadus), IPOBEIEHUE OUNCTKU TOBAPEHHOMN
conu. HaGmroneHne u onucaHue OMNbITOB, WIIIOCTPUPYIOIIUX 3aKOH COXPaHEHMS
MAacCCBI.

Baskneiinmue npeacTaBuTe/ M HEOPraHNYECKUX BelleCTB

[IpencraBnenns o ra3zax. Bo3nmyx — cMech razoB. CocTaB BO3ayxa. 3aKoH
ABorampo. Momsipublii  00bEM ra3oB. OTHOcUTENbHAss IUIOTHOCTh Ta30B.
OmnpeneneHne OTHOCUTENBHONM MOJICKYJIIPHOW MacChl ra3000pa3HOro BElIEeCTBa IO
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IMpHU
XUMHUYECKUX PEAKIUSAX.

Kucinopon — snemeHT M mpocToe BemecTBo. HaxoxkaeHue kuciopona B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlUu TOPEHUsI U OKUCIICHNUS).
[Iponecchl okucneHnus B xuBoM npupone. Oxcuasl. [IpuMeHeHue kuciopona.
CriocoObl Moy4YeHus: KUCI0po/ia B Ja00paTOpUu U NpOMBIIUIEHHOCTH. [loHsATHE O
karamu3arope. Kpyrosopor kwuciopoga B mnpupomge. O30H — auIOTponHas
Monupukamms kuciopoaa. O30HOBBIA CJIOH, €ro 3HA4YEHHE JUIS IKUBBIX
OopraHu3MoB. Pa3pyiieHre 030HOBOTO CIO4.

TennoBolt 3h(deKT XUMHUUYECKOW peakluuu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- Y DHIOTEpMUYECKUE peakuuu. TorumBo. Mcnons30BaHue yriisi U METaHa B
KayecTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstue o mapHukoBoM 3 dexre.

Bonopox — »smeMeHT M mpoctoe BeniecTBo. HaxoxzaeHue Boaopona B
npupoae, (U3MYECKUE M XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. [lonarue o kucnorax u consx. Mcnonb3oBanue BoJopoJa B KaUeCTBE
TOIUIMBA.



Bona. ®dusnueckue cBoucTBa BoAbl. Boma kak pactBoputesnb. PacTBOphI.
HacpilieHHbIE M HEHACBIIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
dakTOphl, BIUSIONIME HAa PACTBOPUMOCTh TBEPJBIX U Ta3000pa3HBIX BEIIECTB.
CriocoObl BhIpaKeHHSI KOHIIGHTPAIIMU PaCTBOPOB: MAacCOBasi JOJII PaCTBOPEHHOTO
BEILIECTBA, MOJIApHAsl KOHIIEHTpalus. Poiib pacTBOPOB B MpUPOAEC U B KHU3HU
YEeJI0BEKa.

Xumudeckue cBoiictBa Bojbl. IloHstne 00 ocHoBaHusx. I[loHsTHe 00
uHaMKaTopax. KpyroBopoT BOAbl B MOPUPOJE. 3arps3HEHUE MPUPOJHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coemuHennid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIATypa OKCHIOB. TpuBHAIbHBIE
Ha3BaHUS OKCHIOB. DU3NUECKHE U XapaKTEPHbIE XUMUUYECKUE CBOMCTBA OKCHJIOB
(B3auMOEICTBHUE C BOJIOM, C KUCIOTAMH U OCHOBAHUSIMU, C JPYTUMH OKCUIAMU).
[Tomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOACPKAIIUX KUCIOTaX.
Kucnorel. Kiaccubukanus kucimoT. MexayHapoaHass HOMEHKIATypa U
TPUBHAJIbHBIC Ha3BaHUs KHUCIOT. PU3MYECKHE M XUMHUYECKHE CBOMCTBA KHUCIOT
(B3auMOEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMHU U COJISIMU).
Psan axktuBHoctn meraiuioB H.H. bekeroma. Ilomyuenwe xucinor. Kucimorsl B
MpUpoe, MPUMEHECHHUE BAXKHEHIIIUX KUCTIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: WIEJIOYM W HEPACTBOPUMBIE
OCHOBaHHUs. MexXyHapoiHas HOMEHKJIaTypa OCHOBaHMM. TpuBHaIbHBIC Ha3BAHUS
ocHoBaHui. Illenoun, ux cBoicTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMH) M CIOCOOBI mojydeHus. HepacTBoprmbie OCHOBaHUS, MX
CBOMCTBA (B3aMMOJCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTyYeHUs. AMBOTEPHOCTb.
[TonsiTue 00 am@oTepHBIX TUAPOKCHIAX (HA MPUMEPE THUAPOKCHUIOB IIMHKA M
AJTIOMUHHMS ). XUMHYECKHE CBOMCTBA (B3aMMOJICUCTBUE C KUCIOTAMHU U IIETOYaAMH )
U TIOJTyYEHUE.

Conu  (cpegnue, KuUCIble, OCHOBHBIC, JIBOWHBIC). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Dusznueckue u
XapaKTEepHbIC XMMHUYECKHWE CBOWCTBA Ha mpuMepe cpeaHux cotieil. [lomydenue
COJIEH.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUI.

DKCIepUMEHTAIbHOE U3YYCHUE BEILIECTB U SIBJICHHI:

KOJIMYECTBEHHOE OMPEAECICHUE COAEPKaHUS KUCI0pOJia B BO3IYXE;

MoJIyuyeHue, CoOMpaHue, paclio3HaBaHUE U U3yUYCHUE CBOMCTB KUCIOPO/Ia;

HaOJIIOJICHUE B3aUMOJICMCTBUSI BEHIECTB C KHUCIOPOJOM U YCIIOBHM
BO3HUKHOBEHUS U MPEKPAICHUSI TOPECHHUS;



O3HAKOMJIEHUE C 00pa3laMyu OKCHUJIOB U ONHMCAHUE UX CBOMCTB;

noJiyueHue, coOupaHue, pacrno3HaBaHHE W M3yYEHHUE CBOICTB BOJIOPOJA
(ropenue);

B3aMMOJICHCTBHE BoAoposia ¢ okcuaom meau (11);

UCCIIEIOBAaHNE OCOOCHHOCTEM pPAaCTBOPEHMS BEHIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO;

MIPUTOTOBJICHUE PACTBOPOB C OMPEIEICHHON MACCOBOM J0JI€l PACTBOPEHHOTO
BEILECTBA;

[IPUTOTOBIICHUE PACTBOPOB C OMNPEACICHHONM MOJIAPHOW KOHIEHTpALUEH
PacTBOPEHHOIO BEILIECTBA;

B3aMMOJIEHCTBHE BOJbI C METAJUIAMHU (HATPUEM U KAJIbLIUEM);

OIIPEEICHUE PACTBOPOB KUCJIOT U IIEJIOYEH C MOMOIIBIO UHAUKATOPOB;

UCCJIEI0BAHUE 00Pa3I[0B HEOPIaHMUYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB;

u3ydeHue B3aumozeicTBusa okcuaa menu (l1) ¢ pactBopoM cepHON KUCITOTHI,
KHCJIOT C METAJJIAMU, PEAKLUI HENTpAIN3aliY;

IIOJIy4YCHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOIO MeETajlla
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJIEUCTBHE TMIPOKCUIA IMHKA C pACTBOPAMU KUCJIOT U LIEI0YEH;

pelieHnue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIAacChl
HEOPTraHUYECKUX COCTUHEHUIN.

Ilepnoanyecknit 3akoH u Ilepuoamyeckast cucreMa XHUMHYECKHX
emeHTOB /I. 1. MenaesieeBa

Crpoennie aToMOB. XUMHYecKasi CBsI3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIE
peakiuu.

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe o
rpynmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: ILEJIOYHBIX U IIEI0YHO3EMEIbHBIX
MeTajulax, rajoreHax, MHEPTHbIX (OJaropoJHbIX) raszax. DJIEMEHTbI, KOTOpPbIE
00pa3zyroT aM(oTepHbIe OKCUABI U TUIAPOKCHUIBI.

ITeprnonnueckui 3aKOH. OTtkpbITHE ITepunoanueckoro 3aKOHA.
Ilepuonuueckass cucremMa xumuuyeckux osnemeHtoB [, WM. MeHnaeneena.
KopoTtkonepuoanas u piauHHONEepuoaHas ¢opmel Tabmuubl «Ilepuoanyeckas
cucteMa xumuueckux snemeHToB /. V1. MenneneeBay. [lepuoabl u rpynmsl (A- u
b-rpymier).

Crpoenne aromoB. CocTtaB aTOMHbBIX sjaep. M3ortombsl. PaanoakTUBHOCTB.
DNeKTpOHBI. DJIEKTPOHHAs OpOUTaNb. DHEPreTUYeCKHe YPOBHH M TOJYPOBHH
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBICE KOH(MUTYpAMM W BJICKTPOHHO-
rpaduueckue Gopmyiabl aTroMoB. DPU3NYECKHM CMBICT TOPSAIKOBOIO HOMEpA,
HOMEpA MepHoJia U rpyIiibl 3aeMeHTa. CTpOeHUEe ANEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIx 20 xumuueckux 3neMeHToB [lepuonnueckoii cucremst J1. 1. Menzaeneesa:



pacupenesieHue 3JIEKTPOHOB 110 JHEPreTHMYECKUM YPOBHSM, IOAYPOBHSAM H
opouransm. Gusnueckuii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHMX JJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKMX CBOWCTB IO TpyHnaM M IEepUoAaM.
M3MeHeHne KHUCIOTHO-OCHOBHBIX CBOVWCTB COEJUHEHUN XMMHYECKHUX AJIIEMEHTOB B
epuojax M rpynmnax. XapakTepuCTUKA XUMHUYECKOTO DJJIEMEHTAa II0  €ro
noJioxkeHuto B [lepunonnueckou cucreme /1. 1. Menaeneena.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku M npaktuku. [[. M. MenneneeB — ydeHbld H
IrpakK1aHUH.

DNEKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBSA3b.
Buapl XMMHYECKOM CBSA3M: KOBAJIEHTHAs IIOJSIpHAs CBA3b, KOBAJICHTHAs
HEMOJISIpHAs CBS3b, MOHHAs CBsI3b. MexaHu3Mbl 0Opa30BaHHs KOBAJICHTHOM U
MOHHOW CBSI3U. DJEKTPOHHBIE M CTPYKTypHbIE (OopMyibl BemecTB. KaTuoHsl u
AHUOHBI.

Kpucramnnmueckue u amop¢Hble BemiecTBa. THUINBI  KPUCTANIMYECKUX
pELIETOK: MOHHAs!, aTOMHAas1, MOJIEKYJIIpHAas U UX XapaKTEPUCTHUKHU.

Crenenp oxucienus. OrnpenenceHue CTENEHEN OKHCIECHHS AaTOMOB B
OMHAapHBIX  coeauHEHUsAX.  OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIE  PEAKLHUU.
[Ipoueccbl OKHUCIEHHMST M BOCCTAHOBJIEHHUS. OKHCIMTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHUI IPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI U
paccTaHOBKa B HUX KOA(P(OUIIMEHTOB METOIOM AJIEKTPOHHOTO OaiaHca.

DKCIIEpUMEHTATBHOE U3YUYEHNE BEIIECTB U SBJICHUMN:

O3HAaKOMJIEHUE C 00pa3laMyd METAJIJIOB U HEMETAJJIOB;

MOJEIUPOBAHUE CTPOCHUS MOJIEKYJl IIPU IIOMOIIHA PHUCYHKOB, MOJECIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYII;

IIPOBEJCHNUE  OIBITOB, WJUIFOCTPUPYIOIIUX  MPHUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX PEAKIUHN (TOpEHHE, PEAKIIMH PA3JIOKECHHUSI, COSTUHEHU ).

MesxknpeaMeTHble CBSI3H

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILIECTBIISIETCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX
MOHSATHM, TAK U TOHATUMN, IPUHSTHIX B OTAEIBHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIE TIOHSTHS: ABJIEHHUE (MPOILECC), HAYYHBIHN (aKT,
TUIIOTE3a, TEOpHs, 3aKOH, AaHalu3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTD,
HaOJI0/ICHUE, SKCIIEPUMEHT, MOJIETIMPOBAaHUE, U3MEPEHUE, MOJICITb.

®duznka: sBICHUS NPUPOABI, (U3MYECKUE SIBICHHS, BELIECTBO, TEIIO,
bu3nueckue BEIMYMHBI, EJAMHMIIBI H3MEpeHHs, O00bEM, Macca, arperaTHbie
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYJa,



CTPOCHHE Ta30B, KHUAKOCTEH M TBEPHAbIX (KPUCTATMYECKHX) Tell, DICKTPUICCKHU
3apsijl, KOJMYECTBO TETIJIOTHI.

buonorus: 6uocdepa, horocuHTe3, Mpolecchl 0OMEHa BEIIECTB.

['eorpadus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
M0JIE3HbIE UCKOIAeMbI€, TOTLITUBO, BOAHBIE PECYPCHI.

Texnonorus: TexHocdepa, MPOU3BOACTBO, XUMHUECKAE TEXHOJIOTHH, CHIPHE,
KOHCTPYKIIMOHHBIEC MaTEpUAIIBI.

TJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS [TIPOIPAMMBI 110 XUMUHU
HA YPOBHE OCHOBHOI'O OBIL[EI'O OBPA3OBAHUS (YIJIYBJIEHHbBIN
YPOBEHb)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHUs JOCTHUralOTCs B XOJi¢ OOy4eHHMs XMMHUHU B €JAUHCTBE YYEOHOW U
BOCIIUTATEIbHON JI€ATEIBHOCTU 00pa30BaTEIbHON OpraHU3alui B COOTBETCTBHUHU C
TPaJAMLIMOHHBIMU POCCUMCKMMH COLMOKYJIBTYPHBIMA M JIyXOBHO-HPAaBCTBEHHBIMH
LHEHHOCTSIMU, TPHUHATBIMH B OOIIECTBE NpaBWIAMH M HOPMaMu MOBEACHUS U
CIIOCOOCTBYIOT —IpolleccaM CaMOIO3HAHUSA, CaMOPa3BUTHUS M  COLMAIA3AIUN
oOydJarommxcs.

JIMYHOCTHBIE  pe3ydbTaThl  OTPaKalOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOJICTBOBATBbCSl CHUCTEMOW ITO3WTHMBHBIX I[IEHHOCTHBIX OpHEHTALMA U
pacHIMpeHre ONbITa JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YACTH:

1) mIaTpHMOTHYECKOr0 BOCIIMTAHUA:

IPOSIBJICHHE LIEHHOCTHOI'O OTHOLIEHHS K OTEYECTBEHHOMY KYJIbTYpPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACIEIUI0, NOHUMAHUE 3HAYEHUS XUMUYECKON
HAayKW U TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOUIECTBA, B PA3BUTHH 3KOHOMUKH
Poccuu u cBoero peruona;

2) rpa’aaHCKOro0 BOCIIMTAHUA:

IPEACTABICHHE O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOUIEHUWI B KOJUIEKTUBE, TMPOSBICHUE KOMMYHUKATHBHOM KYyJIbTYphl B
Pa3HOO0Opa3HON COBMECTHOM AESTENbHOCTH;

CTpEeMJIEHHE K B3aMMOIOHMMAHUIO U B3aUMOIIOMOIIH B Ipoliecce y4eOHOH U
BHEYUEOHOM! AESITENbHOCTH;

TOTOBHOCTh OLICHMBAaTh CBOE€ MOBEJCHHE W MOCTYNKH CBOMX TOBApHILEH C
NO3ULMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEACTBUI
MOCTYIIKOB;

3) popMUPOBAHUSA LEHHOCTH HAYYHOT' O MO3HAHUS:



MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKU U HEOOXOAMMBIE IS
MMOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MHUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJII Pa3BUTHUS KaXJAOTO YeJIOBEKa
U MPOU3BOAUTEIBHBIX CUJI OOIIECTBA B ILIEJIOM, POJIM U MECTa HaAyKu «XUMUS» B
CUCTEME HAay4YHBbIX NPEACTABICHUA O 3aKOHOMEPHOCTSAX Pa3BUTHA IPUPOJIBI,
B3aMMOCBS3SIX YEJIOBEKA C IPUPOJHON U TEXHOJIOTMYECKON CPENO;

Mo3HaBaTelbHAsI MOTHBAlUg W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBJICHUS W YPOBHS JabHEHIIETro
oOyueHus;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAaHOBKA Ha 3J0POBBIA 00pa3 *KWU3HU, OCO3HAHMUE TOCJIEIACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Js, HAPKOTUKOB, KypeHHs),
HEOOXOJAMMOCTA COOJNIOJIEHUsT TpaBUiI OE30MaCHOCTH TMpPU OOpaIlleHUU C
XUMUYECKUMU BEIIECTBAMH B YUCOHBIX U )KM3HEHHBIX CUTYyaIUsX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMUpOBaHUE IIEHHOCTHOIO OTHOIICHHUS K TPYAOBON JEATEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKAa M K MCCIICOBATEIHCKOM NEITEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHUEH, B TOM YHCIE K
npodeccusiM HaydHOU cepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpean3alii B 3TOU
cdepe;

6) 3K0,10r14eCKOro BOCIIUTAHMS:

OCO3HAHHE HEOOXOUMOCTH OTHOIICHHS K MPUPOJIE KaK UICTOYHUKY KU3HU HA
3emMJie, OCHOBE €€ CYLIECTBOBAHUS,

MOBBLIIIICHWE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX IOCHEACTBUNA IS
OKpYXalomel cpeapl; OCO3HAHWE TJI00ATBHOTO XapakTepa OKOJOTUYECKUX
npo0eM W TMyTel UX PEeIeHUs; CIOCOOHOCTh MPUMEHSTHh 3HAHUS, MOTy4aeMbIe
MpU U3YYCHUU XHUMHH, JJIsI PEIISHUs 3ajJlad, CBS3aHHBIX C OKPYXaIoIIeH cpesoi;
AKTUBHOE HENPUATUE JCHUCTBUM, IPUHOCIIIMX BpEd OKpYXKarollehd Ccpexne;
OCO3HAHHME CBOEH POJIM KaK TpaKJaHWHA U TIOTPEOUTENS B YCIOBHUSIX B3aUMOCBSI3H
MIPUPOJHOM, TEXHOJIOTUYECKOM M COLUAIBHOM Cpell; TOTOBHOCTh K YYacTHIO B
MPAKTUYECKOHN JeATETbHOCTH SKOJOTHUECKON HAIIPABICHHOCTH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeameTHble pe3yNbTaThl OO0YYArOMIMXCS, OCBOMBIIMX MPOTpamMmy IO
XHUMHH OCHOBHOT'O OOIIETO 00pa30BaHusl, BKIIOYAIOT:

YCBOEHUE MEXKIUCIUIUTMHAPHBIX (MEXIPEIMETHBIX) MOHITHH, OTPasKaroIInux
MaTepualbHOE €IWHCTBO MHpa U TMpollecC MO3HaHUs (BEIIECTBO, CBOMCTBO,
JHEprus, sSBICHUE, HAYy4YHBIH ()aKT, 3aKOHOMEPHOCTb, THUIOTE3a, 3aKOH, TEOpPHUf,
HaOII0/IeHUE, U3MEPEHUE, UCCIIEIOBAaHUE, SKCIIEPUMEHT U JPYTHE);

OBJIaJICHUE YHUBEPCAJIbHBIMU YYE€OHBIMU JEHUCTBUAMM (TO3HABATEIbHBIMH,

KOMMYHUKATUBHBIMHM,  PETrYJISTUBHBIMH),  BaXHBIMM  JUII  TIOBBILICHUS
(G ()EKTUBHOCTH OCBOCHHS COJIEpKaHUS y4yeOHOTO IMpeameTa, (pOpMUPOBAHUS
KOMIETEHIIMM, a  TakkKe  MPOEKTHO-UCCIECNOBATENIbCKOM  JEATEIbHOCTU

OoOy4Jaronmxcs B Kypce XuMUU;
CHOCOOHOCTh MX HCHOJb30BaTh B yYEOHOM, MMO3HABATEIBHON U COLMAIBHOMN
IPAKTHKE.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

ba3oBble Jornveckue aAeicTBUS:

YMEHUSI HCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUS MNPU OCBOEHUHU
3HAHUM: PACKPBHIBATH CMBICI XUMUUYECKUX MOHATUN (BBIACHATh UX CYIIECTBEHHBIC
MPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C APYTUMH MOHATUIMH); aHATIU3UPOBATD,
CpaBHUBaTh, 00001IaTh, BHIOMpPATh OCHOBAaHUA Mg KiIacCU(pUKAIMU U
CHUCTEMATHU3alIMM XUMHYECKUX BEHIECTB U XMMHUUYECKHX PEAKLHI; yCTAHABIMUBATH
MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy OOBEKTaMU M3Y4YEHHUS; CTPOUTH
JOTHUYECKHE pacCyXJIeHUs (MHAYKTUBHBIC, JCAYKTHBHBIC, II0 AaHAJOTHH);
npejuiaraTh KpUTEPUH M BBISIBISATH OOIIME 3aKOHOMEPHOCTH W TPOTHBOPEUYHS B
M3yYaeMBbIX TMPOLIECCAX U SABJIEHUSX; MPOBOJUTH BBIBOJBI U 3aKIFOYEHUS; YMEHUSA
MPUMEHSIThL B MPOLIECCE MO3HAHUA TMOHATHUS (MPEIMETHBIE W METaNpeIMETHbIE),
CUMBOJIMUECKHUE (3HAKOBBIC) MOJIEIHU, UCIIOIb3yEeMble B XUMHUHU, MPEOOPa30BhIBAThH
MO/ICJIbHBIC MPEICTaBICHUS — XUMUYECKUIN 3HaK (CHMBOJI dJIEMEHTA), XUMUYeCKas
dbopmyra U ypaBHECHHE XUMHUYECKOW PEAKIIUU — MIPH PEIIeHUN Y4eOHBIX 3ajad; C
Y4ETOM OTHUX MOJEIBHBIX MPEACTABICHUM XapaKTEepU30BaTh HU3yYaEMbIC
XMMHWYECKUE BENIECTBA U XUMHUUYECKUE PEAKIIUH.

ba3oBble wucciaenoBare/ibcKue [IeMCTBUA (METOAbI HAYYHOIO IO3HAHUA
BeILECTB U SIBJICHUI):

YMEHUSI MPHUMEHITh METOAbl HAYYHOTO IMO3HAHUS BEIIECTB M SIBJICHUW HA
SMIIUPUYECKOM W TEOPETUUYECKOM YPOBHSAX B Yy4eOHOW TMO3HABATEIBHON U
MIPOEKTHO-UCCIIEI0BATEIBCKOM JEATEIbHOCTH;



YMEHMsI MCHOJIb30BaTh IIOCTABJIEHHBIE BOIPOCHI B KAaue€CTBE HMHCTPYMEHTa
HO3HAHUS U CAMOCTOSITENIbHO CTaBUTh BOIPOCHI; AaHATIU3UPOBATH (PAKTHI, BBISBIISATH
u (opmynupoBaTh NpoOJIEMY, ONpEAENATh LEdb W 3aladd, COOTBETCTBYIOLIUE
pElIeHHIO POOJIEMBI; TPEeAiaraTh OMUCATEIbHYIO HIIM OOBSICHUTENBHYIO THIIOTE3Y
U OCYIIECTBJIATH €€ IMPOBEPKY; YMEHHUS IMPOBOJUTH HM3MEPEHUS HEOOXOIMMBIX
apaMeTpoB, BBIYUCICHUS, MOJCIUPOBaHHE, HAOIIOACHUS U SKCIIEPUMEHTHI
(peanbHbIE W MBICIEHHBIE), CaMOCTOSITEIbBHO IPOrHO3MPOBATh PE3YJbTATHI,
dbopMynupoBaTh 0000IIEHHS U BBIBOJABI MO pPE3yJbTaTaM MPOBEACHHOTO OIbITA,
WCCJIEI0BAHUS, COCTABJIATh OTUET O MPOJIEIAHHOMN padoTe;

Pabora ¢ nunopmanmeii:

YMEHHSI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOpMaALUU (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE IOCOOus,
pecypchl MHTepHeTa); aHaIM3upoBaTh HHPOPMALIUIO U KPUTUYECKU OLIEHUBATH €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHGOpPMAIMIO, 3HAYUMYIO JJI pEIIeHUs y4eOHOW 3aJauu; yMEHHs NPUMEHSTh
pa3auuHble METOABl M (QOpPMYyJIUpPOBaTH 3allpochl MpU TIOUCKE U OTOOpE
uHpopMaluy, HEOOXOIUMOM MJis BBINOJHEHUS Y4YEOHBIX 3a/lad; HCIOJIb30BATh
MH()OPMAIMOHHO KOMMYHHMKATHUBHBIE TEXHOJIOTMM M Pa3jMYHbIE IMOMCKOBBIE
CUCTEMBI; CAMOCTOSITEIbHO BBIOMPATh ONTUMAJIbHYIO (OPMY NPEACTABICHHUS
uHdopmaruu (cxembl, TpaQuKd, TUArpaMMbl, TaOJHIIBI, PUCYHKH W JpYyrue
(GopMbI); YMEHHS HCIOJIb30BaTh HAYYHBIN SI3bIK B Kaue€CTBE CpencTBa pabOThl C
XUMUYECKON uH(pOpMaIel; MPUMEHATh MEXIpeAMETHbIe ((usmyeckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJibl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJISTHOCTH.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA:

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUHN):

MPEACTABIATh TOJYYEHHBIC PE3yJIbTaThl MO3HABATEIBLHON JIESITEIHLHOCTH B
YCTHBIX W TMHCHBMEHHBIX TEKCTax; IMMyOJWYHO BBICTYNaTh C IIpe3CHTaIuen
pE3YyJAbTATOB BBIMOJHEHUSI XUMHUYECKOTO OJKCIEepUMEHTa (UCCIEA0BATEIBCKOM
7a00paTOPHON MM MPAKTUYECKON pabOThI, yueOHOTO MPOEKTA); B XOJe qUaiora u
(WIM) TUCKYCCHUM 3aJ1aBaTh BOMPOCHI IO 00CYX IaeMOM TeMe U BBICKA3bIBATh UJCH,
GbopMyIUpPOBaTH CBOM TPEJIOKEHHSI OTHOCUTEIBHO BBITIOJHEHUS MPEITI0KEHHOM
3a/1ay.

2) ymeHus yaeOHOTO COTpYAHUYECTBA (TPYIOBass KOMMYHHUKAITH):

y4acTBOBaTh B TPYIMIOBBIX (opMax pabOTHI: TIAHUPOBATH OPTAaHU3AIHIO
COBMECTHOM pabOThl, ONpENeNsiTh CBOIO pOJb, PACHpENeNsTh 3aJadyd MEXIy
YJIeHaMH TPYMIBI, BBIIOJHATh CBOIO YacTb pPaOOThl, KOOPAMHUPOBATH CBOU



JEUCTBUS C AEUCTBUSIMU JAPYTMX UWICHOB KOMAHbI, ONPEACIATh KPUTEPUU IO
OIICHKE KadyeCTBa BBIMOJHEHHOW pabOTHI; periaTh BO3HHUKAIOIIHME IPOoOJeMbl Ha
OCHOBE YyueTa OOIIMX MHTEPECOB M COIJIaCOBAaHUS TMO3MUIMNA, y4acTBOBaTh B
oOcyxneHnn, OOMEHE MHEHHUSMH, «MO3TOBOM INTypMe» U Jpyrux Qopmax
B3aMMOJICUCTBUSL.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

OBnazieHWe YHUBEPCATbHBIMU YYEOHBIMH PETYJISTUBHBIMU JEHCTBUAMHU
BKJIIOYAET Pa3BUTHE CaMOOPraHU3allMM, CAMOKOHTPOJS, CAMOKOPPEKIUU, B TOM
YyucCIe:

YMEHUSl pelIaTh y4eOHbIE W MCCIEOBATEIbCKUE 3a1aud: CaMOCTOSITEIbHO
BBIOMpATh CIIOCOO pelleHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BBHIOMpATh HauboJee MOAXOMSAIMMA C YY4EeTOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUERB), TUIAHUPOBATH CBOIO Pa0dOTy MPHU PEIICHUH y4eOHON WITH
UCCJIEIOBATENICKOW  3a7auyd; HAa  OCHOBE  IIOJYYEHHBIX  pPE3yJIbTaTOB
dbopmynupoBaTh 0000IIEHUS] U BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
MPOIIECCOB; AHAJIM3UPOBATh PE3YyJbTAaThl: COOTHOCUTH CBOM JCHCTBHUS C
IJIAHUPYEMBIMU  PE3YyJbTaTaMH, OCYIIECTBISATh CAMOKOHTPOIb JI€SITENbHOCTH;
KOPPEKTUPOBATH CBOIO JIESITEIBHOCTh HA OCHOBE CAMOAHAJIM3a U CAMOOIIEHKHU.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yJabTaThl OCBOCHUSI MPOTPAMMbl MO XUMHU OCHOBHOIO
obmiero obpa3oBaHUs Ha YIIIYOJICHHOM YPOBHE MMEIOT OOIEe COJepkKaTeIbHOS
AIpO C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOTO YPOBHS, COTJIACOBAHBI MEXIY
co00H, YTO TO3BOJSIET PEANTM30BBIBATH YINIYOJIEHHOE M3YyYEHHE KaK B paMKax
OTHIEJbHBIX KJAcCOB, TaK M B paMKax peajlu3allid HWHIUBUAYaAJIbHBIX
00pa3oBaTEIbHBIX TPACKTOPUM, B TOM YHUCIIE MCIOJIb3Ysl CETEBOE B3aUMO/ICHCTBUE
opranuzanuu. [lo 3aBepiieHHH pean3alii MPOTPAMMBbI YTIIYOJICHHOTO YpPOBHS
oOydJaromfecss CMOTYT JieTaJbHee OCBOWTH MaTepuall, OBJIAJETh PACIIMPEHHBIM
KPYTroM MOHSTUN U METOJIOB, peliaTh 3a/1aur 00Jie€ BLICOKOTO YPOBHS CJI0KHOCTH.

[IpenMeTHbIe pe3ysIbTaThl BKJIIOUYAIOT: OCBOCHHE OOYUYAIOITUMUCS HAYYHBIX
3HaHWM, yYMEHUH U CHOCOOOB JEHWCTBHUM, CHEIMUPUUECKUX I MPEAMETHOU
obnmactTu «XUMHUS»; OCHOBBI HAYYHOTO MBINUICHUS;, BUABI JIEATCILHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHHS, €ro WHTEpHpeTanuu, MNpeoOpa3oBaHUI0 U
NPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX U PEATbHBIX JKU3HEHHBIX YCIOBUSX;
o0ecrneurBalOT BO3MOXKHOCTh YCHENTHOTO OOY4YeHHS Ha CJECAYIOIIEM YpPOBHE
oOpa3oBaHUs.



K xoHumy oOyuenuss ¢ 8 kKaacce y oOyudarwmierocs OyayT copMHUpOBaHbBI
CIICyIOIe TPEIMETHBIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSTHUH: aTroM, MOJEKYJa,
XUMUAYECKUN D3JIEMEHT, METAJJI, HEMETalul, aJUIOTPOIUs, MPOCTOE BEILIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsI W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEIIbHAsA aTOMHAs M MOJICKYJISIpHAsg Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAs Macca, MaccoBas JOJISI XHMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIpHBIN 00BbEM, OTHOCUTENbHAS TJIOTHOCTh Ta30B, OKCUJI, KUCJIOTa, OCHOBAHUE,
colib, amMOTepHbIN OKcHua, amM(pOTEPHBIA THUIPOKCHI, XHUMHYECKash peaKIlus,
KJ1IaccuUKaIys peakivii: peakiud COCIUHEHUs, PEAKIUU Pa3I0XKEeHUs, peaKIun
3aMelIeHUs, peaklu OOMEHa, 3K30- W JHAOTEPMHUUECKUE PEaKIUH; TEIIOBOU
abdexT peakiuu; SAPO aToOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTallb,
paguyc atroMma, XUMUYEeCKas CBS3b, MOJSIPHAS U HENOJSIpHAs KOBAJICHTHAs CBS3b,
VOHHAs CBf3b, MWOH, KaTHOH, AaHWOH, pPacTBOp, MAaccoBas JOJIs BEIIECTBA
(mpolLieHTHasi KOHIIEHTpAlusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpAIIMsS BEIIECTBA B
pacTBOpE; AIECKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJIEHHUS, OKHUCIUTEIN W
BOCCTaHOBUTEIH, OKHCJICHUE u BOCCTAHOBJICHUE, OKHUCJIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU, METO/I DJICKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATH  B3aMMOCBSI3b  OCHOBHBIX XMMHYECKUX TIOHATHH W
MIPUMEHATH 3T MOHITHUS MPHU OMIMCAHUU BEIIECTB M UX MPEBPAILICHUN;

WCIIOJIb30BaTh XMUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINN;

OTIPEJIENISITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTEMCHb OKHUCJICHHUS JJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, MPUHAJIECKHOCTH
BEILECTB K ONPEACICHHOMY KJIaCCy COEMHEHUH 1o (hopMyiam, BUIAbl XUMUYECKON
CBsI3U (KOBAJICHTHON M MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSX;

pPACKpbIBaTh CMBICI 3aKOHOB COXPAHEHMUS MacChl BEUIECTB, IOCTOSIHCTBA
cocraBa, llepmogmueckoro 3akona [[. M. MeHneneeBa, aTOMHO-MOJIEKYISPHOU
TEOpUH, 3aKOHA ABOTraJIpo M €ro CIEICTBUM, MPEICTABICHUN O HAYYHBIX METOAaX
MO3HAHMUS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUECKUX METOAaX
VCCJIEIOBAHUS BEIIECTB U U3YUYECHUS XUMUUECKUX PEAKIIUM;

JIEMOHCTPUPOBATh NOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIOKeHUs B [lepuonnueckoi cucreme:

OMHUCBHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuogudeckoi
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATHUS «TJjaBHas moiarpynmna (A-
rpynmna)» u «nobounas noarpymmna (b-rpymnma)», «Mansie mepuoab» U «OO0JbIINe
MIEPUOIBI»;



COOTHOCUTH 0003HAUCHHUs, KOTOpPbIe MMEIOTCsA B Tabiuie «llepuommueckast
cucreMa Xumuyeckux osnemeHtoB JI. WM. MeHngeneeBay, ¢  YHCIOBBIMHU
XapaKTECPUCTHKAMU CTPOCHHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsil
sqipa, 00IIIee YMUCIIO0 AIEKTPOHOB U PACTIPEIEICHUE HX 0 JIEKTPOHHBIM CJIOSIM);

OOBSCHATH CBS3b TOJOXKEHUS OdJIeMeHTa B llepmommdeckoil cucreme C
pacrmpeielicHHeM SJICKTPOHOB 10 JHEPreTHYCCKUM YPOBHSAM, ITOJAYPOBHAM U
OpOHUTAISIM aTOMOB TIEPBBIX YETHIPEX IIEPHOJIOB;

KJIacCU(PUIMPOBATh XMUMHYECKHUE DJIEMEHTHI, HEOPTaHWYCCKHE BEIECTBA,
XUMUYECKUE PEAKIHH (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, TI0
TeroBoMy 3G (heKTy);

XapaKTepru30BaTh (OMUCHIBaTh) (UIMYECKUE M XHMHYECKHE CBONCTBA
MPOCTBIX M CJIIOKHBIX BEIIECTB: KUCIOPO/Ia, BOAOPOA, BOABI, OOIINE XUMHUECCKHC
CBOMCTBa OKCHJOB, KHCJOT, OCHOBAaHHH W COJICH, TEHETHUYCCKYIO CBSI3b MEXKIY
HUMH, TIOATBEPXKIAs MPUMEpPaMU MOJEKYIISIPHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINH;

OMHCBHIBATh POJIb KHCIOPOa, BOJAOPOAA M BOJBI B MPUPOIHBIX IMPOIECCax, B
JKUBBIX OpPraHU3MaXxX, UX MPUMEHECHHE B PA3IMYHBIX OTPACISAX MPOMBIINIICHHOCTH,
BO3MOYKHOE MCTIOJIb30BAHKE B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSCHATh W TPOTHO3MPOBATH CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHMS, BO3MOXXHOCTH IPOTCKAHMS XUMHUYECKUX IPEBpaIleHuNd B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJTFO XUMHUYECKOTO 3JIEMEHTa B COSTUHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMyJie COCAMHCHHS, HaXOIUTh
MPOCTEHITYI0 (popMyITy BEIIeCTBa 10 MAaCCOBBIM MJIM MOJIBHBIM JIOJISIM 3JICMEHTOB,
MaCCOBYIO JIOJIFO BEIIIECTBA B PACTBOPE, MOJIIPHYIO KOHIICHTPAIIMIO BEIIECTBA B
pacTBOpe, MTPOBOIUTH PACUETHI IO YPABHEHUSAM XUMUYCCKOHN peaKIny;

MIPUMEHSATh OCHOBHBIE OTECpAIlii MBICIUTEIHFHOW JSATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIECHNE, CUCTeMaTH3aIiI0, KIIacCU(UKAIIUIO, BBISBICHUE
MPUYUHHO-CICACTBEHHBIX CBSI3¢M — 11  M3YYCHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKINi, ECTECTBEHHO-HAYUYHbIE METOJbI TTO3HAHUS — HAOIIOACHHUE,
U3MEpCHHE, MOJACIUPOBAHUE, SKCIEPUMEHT (pealbHBIA W MBICICHHBIA) — IS
OCBOCHHMSI YICOHOTO COJICPIKAHMUS,

pacKphIBaTh  CYIIHOCTh TMPOIIECCOB OKWCIEHUS ¥  BOCCTAHOBJICHUS,
COCTABJISITh YPaBHEHUS TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(METOI0M 2JIEKTPOHHOTO OaiaHca);

YCTaHABJIMBATh CBS3UW MEXKIYy pealbHO HAOMI0IaeMbIMH XHUMHYECKUMHU
SIBJICHHSIMU ¥ TIPOIIECCAMHU, TTPOMCXOISIIMMH B MaKpO- U MUKPOMHUPE, OOBSICHATH



MPUYUHBI MHOTOOOpPa3us BELIECTB, COOTHOCUTh XUMUYECKHUE 3HAHUS CO 3HAHUSIMU
JIPYTUX Y4eOHBIX MPEIMETOB;

cobmonaTh TpaBwia  Oe3omacHOM  paboTel B Ja0OpaToOpuu  IpHU
WCITOJIP30BAHUU XUMHUYECKONH TIOCYIbl W OOOpyJOBaHUS, a TakKe IMpaBuiia
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBHHM C HMHCTPYKIUSMH BBITTOJTHCHHS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PabOT MO MOJYYCHUID U COOMPAHUIO
ra3oo0pa3HbIX BeIlecTB (BOJAOPO/AA U KHUCIOpPOa), MPUTOTOBICHUIO PACTBOPOB C
ONPEAECICHHOW  MAacCOBOM  JIOJIEM  PacTBOPEHHOTO  BEIIECTBA, PELICHUIO
AKCIEPUMEHTANbHBIX 3a7ad 10 TemMe «OCHOBHBIE KJIACChI HEOPraHUYECKUX
COCIMHCHUI;

JEMOHCTPUPOBATh  BJIAJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIONIEH yMEeHHsI O€30IacHOro oOpaIlieHusl ¢ BEIeCTBAMH, HUCIOIb3YEMbIMU
B TIOBCETHEBHOM KU3HH, & TAKKE 3HAHUE MTPaBUJI MOBEACHUS B LIEJIIX COCPEKECHUS
3I0POBbSI U OKPYKAIOIIEH CPEBI.



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3jiesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMust — BakHasg 00J1acThb
€CTECTBO3HAHUS U
1.1 N 10 1 2 https://lesson.edu.ru/catalog
HpaKTI/I‘IGCKOI/I NCATCIIBHOCTHU
YyeJIOBEKa
BerecTBa 1 XuMH4ecKue
1.2 m 17 https://lesson.edu.ru/catalog
peakiu
Wroro no pazneny 27
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bosnyx. IToustue o ra3zax.
2.1 X 19 1 1 https://lesson.edu.ru/catalog
Kucnopon. Oxcunbt
Bonopon. Ilonarue o
2.2 8 https://lesson.edu.ru/catalog
KHCJIOTaX U COIAX
Boga. Pacteopsl. Ilonstre 00
2.3 g P 10 1 https://lesson.edu.ru/catalog
OCHOBaHHUAX
OCHOBHBIE KJIaCCHI
2.4 . 8 1 https://lesson.edu.ru/catalog
HeOpFaHI/ILIeCKI/IX COCAUHCHU N
Hroro no paszneny 45

Pa3nen 3. [lepuoanueckuii 3axkon u Ilepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 14 https://lesson.edu.ru/catalog
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CtpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCIINTEIIBHO- 16
BOCCTaHOBUTEJIbHBIE PEAKLINH
Hroro mo pazueny 30
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://lesson.edu.ru/catalog

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbi
IIpeamer xumuu. Pojab XuMuu B JKU3HU
1. e 1 https://lesson.edu.ru/catalog
yesoBeKa
Tena u BeecTBa. PU3NUECKUE U
2. - . 1 https://lesson.edu.ru/catalog
XHMHYECKHUE CBOMCTBA BEIECTB
3. dOu3ndecKkue U XUMUYECKHE SIBICHUS 1 https://lesson.edu.ru/catalog
[IpakTuueckas padbora Ne 1 mo Teme
"[IpaBuna paboTHI B 1aOOpaTOPUHU U
4, p" p patop 1 1 https://lesson.edu.ru/catalog
puEéMBI 0OpalleHus ¢ Tab0PaTOPHBIM
obopynoBanuem"
Yucrele BemecTBa 1 cMecu. CriocoObl
5. m . 1 https://lesson.edu.ru/catalog
pazzeneHusi cMecen
[IpakTuueckas padbora Ne 2 o teme
6. "Paznenenue cmecell (Ha mpumMepe 1 1 https://lesson.edu.ru/catalog
OUYHMCTKHU NOBapeHHOM conn)"
7. ATOMBI U MOJIEKYJIBI https://lesson.edu.ru/catalog
8. CraproBasi KOHTpPOJIbHAs paboTa 1 https://lesson.edu.ru/catalog
9. IIpocTeie U CIIOXKHBIE BELIECTBA https://lesson.edu.ru/catalog
BerecTBa MONEKYISIPHOTO B
10. m YA 1 https://lesson.edu.ru/catalog

HEMOJICKYIISIPHOTO CTPOCHUA



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

Xumuueckasi popmyna. BaneHTHOCTb

11. https://lesson.edu.ru/catalog
aTOMOB XMMHUYECKUX DJIEMEHTOB
OmnpeneneHue BAJICHTHOCTH aTOMOB 110

12. P i https://lesson.edu.ru/catalog
dhopmynaM OMHAPHBIX COCTMHEHUN
OTHOcHUTENbLHAsA aTOMHAas Macca.

13. https.//lesson.edu.ru/catalog
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca
Brruncinenuss OTHOCUTENBLHOM
MOJICKYJIIPHOM MacChI BEIIESCTB

14. Y vp ’ https://lesson.edu.ru/catalog
MOJISIPHOW MacChl, MacChl BEIIECTB U
KOJINYECTBA BEILIECTBA
MaccoBast 10JIs1 XUMHYECKOI'0 dJI€EMEHTA

15. https://lesson.edu.ru/catalog
B COE€IMHEHNH
Haxoxnaenue nmpocreiimien GopmyIibt

16.  BemiecTBa IO MACCOBBIM JIOJISIM https://lesson.edu.ru/catalog
9JIEMEHTOB
Brruucnenus npocreimieit hopmysibl

17. BeIlleCcTBa IO MaCCOBBIM HJIM MOJIBHBIM https://lesson.edu.ru/catalog
JIOJISIM DJIEMEHTOB

18.  KommugectBo BemecTBa. Moib https://lesson.edu.ru/catalog

19.  MongpHas Macca CMeCH BELIECTB https://lesson.edu.ru/catalog
XUMHUYECKHE SIBJICHUS. X UMUYECKas

20. . https://lesson.edu.ru/catalog
peakmus u e€ mMpu3HaKu

21.  3aKOH COXpaHEHHUsS MACChl BELIECTB https://lesson.edu.ru/catalog
AToMHO-MoneKkynsapHas Teopus. JKu3Hb

22. yp p https://lesson.edu.ru/catalog
U nearenbHocTs M. B. JIomoHOCOBa

23.  XUMHMYECKHE YPaBHECHHUS https://lesson.edu.ru/catalog



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

24.

25.

26.

27.

THUIbI XUMHAYECKUX PEaKLINI

Brruncnenus no ypaBHeHUsAM
XMMHMYECKON PEaKIMU: KOJIMYECTBA
BEILECTBA, MACCHI 110 U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE PEAr€HTOB
WJIY TIPOJYKTOB PEAKLUU

Beruncnenus no ypaBHeHUAM
XMMHMYECKOHN PEaKIUU: KOJINYECTBA
BEILECTBA, MACCHI 110 U3BECTHOMY
KOJIMYECTBY BEIECTBA, MACCE PEATEHTOB
WJIY TIPOJYKTOB PEAKIUU

XHUMHYECKUE JIEMEHTHI

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

28.

Bo3nyx — cMmech ra3os. [lonstue o
ra3ax.

https://lesson.edu.ru/catalog

29.

30.

3akoH ABorajipo. MosnsipHblil 00bEM
ra3os

Brrunciienus 00bEMa, KOJIMUeCTBa

BCIIICCTBA I'a3da 110 U3BECTHOMY €TI0
KOJIMYCCTBY BCUICCTBA, O6’LéMy

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

31.

32.

33.

OtHoCHUTENBHAS IIJIOTHOCTh T'a30B

OrnpeneneHre OTHOCUTEIbHON
MOJICKYJIIPHON MacChl Ta3000pa3HOTO
BEIIECTBA 10 U3BECTHOI OTHOCUTEIILHOU
MIOTHOCTH

BrlunciieHnsa oTHOCUTEIHLHON
MOJIEKYJIIPHOM MacChI ra3a o U3BECTHOU

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog
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OTHOCHUTEJILHOU IIJIOTHOCTU

OO0bEMHBIE OTHOILIEHUS Ta30B MPU

34. https://lesson.edu.ru/catalog
XUMHYECKUX PEAKIUAX
Kucnopona — nireMeHT U mpocToe

35. PO p https://lesson.edu.ru/catalog
BEIIECTBO

36.  KpyroBopoT KHCIOPOAA B IPUPOJE https://lesson.edu.ru/catalog
O30H — aJuIOTPOIIHAA MOIU(pUKaAIUA

37. p A uKan https://lesson.edu.ru/catalog
KHUCJI0poJia
TommmBo. Mcrions3oBanue yris 1 MeTaHa

38. B KadecTBE TOIUIMBA. 3arps3HEHUE https://lesson.edu.ru/catalog
BO3/IyXa.
Boluucnenus no ypaBHeHUSIM
XUMHUYECKON PEAKIIUU: KOJTUYECTBA
BEIlECTBa, 00bEMA, MACChI 10

39. B https://lesson.edu.ru/catalog
M3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WIIH
MPOJIYKTOB PEAKLIUU
KourpomnsHasa padora Ne 2 o teme

40. P P " https://lesson.edu.ru/catalog

Boznyx. Kucnopoa. Oxcus

Bonopox — 3meMeHT U IpocToe

41, FIOPOA p https://lesson.edu.ru/catalog
BEIIECTBO
CrocoOsI TTOJIYyYEHNST BOIOPOIa B

42. yi H1OPOAL https://lesson.edu.ru/catalog
nabopaTopuu ¥ MPOMBIIIIIEHHOCTH
Hcnonp30BaHue BOAOPOIa B KAUECTBE

43, H1OpOAL https://lesson.edu.ru/catalog
TOIIJINBA

44, TToustue o xkucnorax u consax. Cocras https://lesson.edu.ru/catalog
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https://lesson.edu.ru/catalog

45.

46.

47.

KHUCJIOT U COoJiel

BbrurciieHus mo ypaBHEHUSIM
XMUMHUYECKON PeaKInu: KOJINIeCTBa
BEIECTBa, 00BEMA, MACCHI 10
M3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WIN
MPOAYKTOB PEAKIIMU

dusnyecKkrue U XAMUYECKHAE CBOMCTBA
BoJIbl. Bosa B mpupose

CocraB OCHOBaHUM

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

48.

49.

PactBopel. PacTBOprMOCTE BelecTs B
BOJIE

[IpakTuueckas padora Ne 3 mo Teme
"[IpuroroBiieHrEe paCTBOPOB C
ONpeAeIEHHON MacCCOBOU JTOJIEN
PAacTBOPEHHOTO BEIIECTBA.
[IpuroroBneHune pacTBOPOB C
ONpeeIEHHON MOJISIPHOU
KOHIIEHTpALUE paCTBOPEHHOTO
BemecTna"

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

50.

51.

Ponp pacTBOpoB B IpUpOaE U )KU3HU
yenoBeka. KpyroBopoT BosibI B Ipupoje
3arpsi3HeHue NpupoJHbIX Boa. OxpaHa
OUYHMCTKA IPUPOJHBIX BOJI.

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

52.

BriunciieHns ¢ UCOIb30BaHUEM
rpauKOB PaCTBOPUMOCTH JIsl pacUETOB
pacTBOPUMOCTH BELLECTB

https://lesson.edu.ru/catalog
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https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
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CI/ICTeMaTI/ISaI_[I/ISI 3HAHUM 10 TEMaM

53.  "Bogpopox. Bona. PacTBopsl. https://lesson.edu.ru/catalog
OcuoBauus"
Oxcuapl: cocTas, KilaccuuKarms

54. ’ b ’ https://lesson.edu.ru/catalog
TpI/IBI/IaJIBHHe Ha3BaHUIA
Tlonyyenue nu XuUMHUYECKHE CBOMCTBA

55. yi https://lesson.edu.ru/catalog
OKCHUIIOB
HOH?ITI/IG O THAPOKCHUAAX — OCHOBAHUAX

56. P https://lesson.edu.ru/catalog
1 KUCJIOPOJICOACPKAIINX KHUCIOTaX
dusznyeckre 1 XUMHUYECKHAE CBOIICTBA

57. https://lesson.edu.ru/catalog
KHUCJIOT

58.  IlomyuyeHue KUCIOT https://lesson.edu.ru/catalog

59.  Kiaccudukanus ocHOBaHUH https://lesson.edu.ru/catalog

€J104M, UX CBOMCTBA U CIHOCOOBI

60. m ’ https://lesson.edu.ru/catalog
MOJTy4eHUs
HepacTtBopuMBIE OCHOBAHUS, UX

61. pu p ’ https://lesson.edu.ru/catalog
CBOMCTBA U CIIOCOOBI MOTYUEHUS
[TonsiTre 06 aM(OTEPHBIX THAPOKCHIAX:

62. XMMHYECKHE CBOWCTBA U IOJIyYECHUE. https://lesson.edu.ru/catalog
[IprMeHeHne Ba)KHEUIINX OCHOBaHUI
Conu: cocras, Ki1accu(huKaIus

63. ’ b ’ https://lesson.edu.ru/catalog
TPUBUATBHBIC HA3BAHUS
duznueckue 1 XUMUYECKHE CBOMCTBA

64. . . https://lesson.edu.ru/catalog
couneid. [lonyuyenue coneit
I'eHeTnyeckas CBA3b MEXKIAY KiIacCaMH

65. y https://lesson.edu.ru/catalog

HEOPraHWYECKUX COCTMHEHUIN
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66.

[Tpaktuyeckas padora Ne 4. Pemenue
HKCHEPUMEHTAIBHBIX 33/a4 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COCTUHEHUN )

https://lesson.edu.ru/catalog

67.

Beruucnenus no ypaBHeHHUIM
XUMHAYECKON PEaKIuK: KOJIHMYECTBA
BEIIlECTBA, 00bEMA, MACCHI 110
M3BECTHOMY KOJIMYCCTBY BEIIECTBA,
00bEMY, Macce peareHTOB WK
MPOJIyKTOB PEAKIIHH

https://lesson.edu.ru/catalog

68.

Brrunciiennss Macchl MPOAYKTa peakuuu
110 U3BECTHOM Macce OJTHOTO U3
HUCXOAHBIX BCIICCTB, B3ATOI'O B BU/IC
pacTBopa, CoiepKaIlero onpeaenEHHY0
MacCOBYIO JIOJIF0 pAaCTBOPEHHOTO
BEIlleCTBa

https://lesson.edu.ru/catalog

69.

KonTponsnas padora Ne 3 o teme
"OcHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHun"

https://lesson.edu.ru/catalog

70.

71.

[TepBbie MONMBITKH KIacCUPUKAITIT
XUMHUYECKHUX DJIIEMEHTOB

Ilonsatue o rpymmnax CXOoaHbIX 3JICMCHTOB

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog

72.

DneMeHTHI, KOTOpbIe 00pa3yIoT
aM(pOTepHBIC OKCUJIBI ¥ TUIPOKCHUIBI

https://lesson.edu.ru/catalog

73.

74.

Ilepnoanuecknii 3akoH. OTKpBITHE
[Iepnonnueckoro 3akoHa

KOpOTKOHCpHOI{HaH " JJIMHHOIICPpUOJHAA

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog
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¢dopmel [Tepuonndeckoii CUCTEMBI
XUMUYECKUX dyiemeHToB J[.1.

MemneneeBa
75.  Ilepuoasl u rpynimsl https://lesson.edu.ru/catalog
76. OCHOBHBIE CBEICHUSI O CTPOCHUHU aTOMOB https://lesson.edu.ru/catalog
77.  CocTaB aTOMHBIX s1IEP https://lesson.edu.ru/catalog
78. HsoTorbI Kak pasHOBHAHOCTH aTOMOB https://lesson.edu.ru/catalog
XAMHYECKOI0 JIEMEHTA
79.  DIEeKTpOHBI https://lesson.edu.ru/catalog
80.  DnexkTpoHHas opOUTAID https://lesson.edu.ru/catalog
81. DHEPETHHCCKHE YPOBHH H NIO1YPOBHH https://lesson.edu.ru/catalog
aroma, S-, p-, d-opoutanu
DNeKTpOHHBIE KOH(MUTYpAIUH U
82.  aneKTpoHHO-TpaduuecKue GopMyIIbl https://lesson.edu.ru/catalog
aTOMOB
CtpoeHue 31eKTPOHHBIX 000JI04eK
83. 4TOMOB nepBbix 20 XHMH%VCKHX https://lesson.edu.ru/catalog
snemeHTOB lleproanyeckoi cucteMbl
J.. Menneneena
3aKOHOMEPHOCTH U3MEHEHUS painyca
84. ATOMOB XUMITHCCIHIX SICMEHTOB, https://lesson.edu.ru/catalog
METALTNYECKUX U HEMETAUTUYECKUX
CBOMCTB 10 Tpynnam 1 nepuoam
H3MeHeHne CBOMCTB COeJUHEHMI
85.  XMMMYECKHX DJIEMEHTOB B IEPUOJAX U https://lesson.edu.ru/catalog

rpymnmnax



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

XapakTepucTUKa XUMUYECKOIO JIEMEHTA

86. 10 ero noJioxkeHuto B [lepronnueckon https://lesson.edu.ru/catalog
cucreme /.M. Menneneesa
3nauenue [leprnoanyeckoro 3akoHa u
HC 1510) I/I‘-IGCKOﬁ CHUCTCMBI XUMHNYCCKHUX

87. prol https://lesson.edu.ru/catalog
DJICMCHTOB JJISI Pa3BUTHS HAYKH U
MPAKTUKHU
DIEKTPOOTPULIATEIHHOCTE XUMHUUECKUX

88. pooTpHI https://lesson.edu.ru/catalog
3JIEMEHTOB

89.  KoBaseHTHas nossipHas CBA3b https://lesson.edu.ru/catalog

90.  KoBasieHTHas HEMOJAPHAA CBA3b https://lesson.edu.ru/catalog

91. HMounas cBsa3p https://lesson.edu.ru/catalog
3JI€K OHHBIC U CT TYPHBIC (POPMYVYJIBI

92. P PYKTYP (bopmy https://lesson.edu.ru/catalog
BEIIECTB
Kpucrammueckue u aMop(HbBIE

93. p Po https://lesson.edu.ru/catalog
BeIleCTBA
TI/IHI)I KPUCTAIIINYCCKUX CIHéTOK H UX

94. p p https://lesson.edu.ru/catalog
XapaKTEPUCTUKU
[IprunHbI MHOrOOOpa3us BEIIECTB,

95. | 3aBHUCHUMOCTBH CBOMCTB BEIISCTB OT https://lesson.edu.ru/catalog
COCTaBa M CTPOCHUS

96. CreneHp OKUCICHUA https://lesson.edu.ru/catalog
OKHUCINTEIFHO-BOCCTAHOBUTEIHHBIE

97. https://lesson.edu.ru/catalog
peakiuu
XI/IMI/I‘IeCKI/Ie AJICMCHTBI — OKUCIINTCIIN

98. https://lesson.edu.ru/catalog

1 BOCCTAHOBHUTCIIN
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99.

CocraBjicHUE YPaBHEHUI OKHUCIIUTEIBHO-
BOCCTAaHOBUTCIIBHBIX peaKHHﬁ, METO/
ANIEKTPOHHOTO OaslaHca

https://lesson.edu.ru/catalog

100.

BorunciieHus mo ypaBHEHUSAM
XUMHAYECKON PEaKIuK: KOJIHMYECTBA
BEIIlECTBa, 00bEMA, MACChI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WIIN
MPOJIyKTOB PEAKIIHH

https://lesson.edu.ru/catalog

101.

102.

KonTponbnas padora Ne 4 o teme
"Ctpoenue aroma. XuUMHUYECKas CBSI3b"

Brruucnenus npocreniei
MOJIEKYJISIPHOM (pOPMYIIBI BELIECTBA 11O
W3BECTHBIM MAaCCOBBIM JIOJISIM 3JIEMEHTOB

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

https://lesson.edu.ru/catalog

https://lesson.edu.ru/catalog
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITIPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus: 8-# Kkiacc: yriyOJleHHBIH ypoBeHb: yueOHuK; 1-e uznanue, 8 xkinacc/ ['abpuensn O.C., Octpoymo U.I'., CnagkoB

C.A. AxunonepHoe obmectBo «M3marensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. I'abpuensu O.C., BockoOoitnukosa H.I1., AmykoBa A.B. HacronbHas kaura yuutens. Xumus. 8 ki1.: Metonuyeckoe mocodue. - M.: JIpoda,
2021.

2. I'abpuensu O.C., SAurykoa A.B. Terpanp 1uist 1ab0paTOpHBIX ONBITOB ¥ MpakTudeckux padot. 8 k. K yaeonuky O.C. ['abpuernsna
"Xumus. 8 knacce". M.: [Ipoda, 2022.

3. I'abpuensa O.C. Meronnueckoe mocodue k yueonuky O.C. 'abpuensHa "Xumus'". 8 ximacc / O.C. T'abpuensa. - M.: JIpoda, 2021. - 109.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://www.chemnet.ru T'azera «Xumusi» u caiit st yuurens «51 uay Ha ypoK XUMHN)

http://him.1september.ru Enunas xomtekuus [IOP: [IpenmerHas koyuiekius « XUMHUsD»

http://school-collection.edu.ru/collection/chemistry EcrecTBenHO-Hay4HbIe SKCTIepuMeHTHL: XuMus. Komnekiust Poccuiickoro

o61meo0Opa3oBaTesbHOro IOpTajIa


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnmukGepoBoii

http://wwwalhimik.ru Bcepoccuiickast 0MMITHAAa IKOJIBHUKOB 110 XUMHUHU



http://experiment.edu.ru/
http://wwwalhimik.ru/
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