MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MuHHCTEpPCTBO 00PA30BAHUS, HAYKH U MOJIOJEKHON MOJTUTUKH
Kpacnoaapckoro kpas

AJIMUHUCTPALHUSA MYHUIMIAIBLHOTO 00pPa30BaHNs TOPOJICKOI0 OKPYra ropos

MognucaHo uncpoBoii NoANUCHIO:

Kokopa Masnivka ®apxagosHa

I'Ipmqm?a: A ABNACL aBTc)%os'?;Toro [OKyMeHTa KpaCHOHap KpaCHOHaPCKOFO Kp aﬂ

JHata: 15 Hosbpb 2024 r. 7:49:50

DN: E=uc_fk@roskazna.ru, S=77 Mocksa,

INNLE=7710568760, OGRN=1047797019830,

STREET="B0/bLUOI 3N1aTOyCTUHCKWI Nepeynok, 4. 6,

et el et MAQY COLI Ne80 um. Anarosms CepoBa

Poccumn, CN=KasHaueiicTBo Poccum

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
MeroanueckuM 00beTMHEHUEM 3amecTuTenb AUPEKTOpa Mo Hupexrop MAOY COILL Ne80
€CTECTBEHHO-HAy4YHOI'O LIUKJIA YMP MAOY COIII Ne80 um. A. uM. A. Ceposa

MAQY COLI Ne80 um. A. Cepoa CepoBa

3aboposckas E.A. Jlebenena 1.H. Kokopa M.
ITpoTokoi Ne TTpotokon Ne [Iporokon Ne
oT « » aBrycra 2024 oT « » aBrycra 2024 oT « » aBrycra 2024
PABOYAS ITPOI'PAMMA

(ID 2383542)

yueOHoro npeamera «XuMus. bazoBblil ypoBeHb»

JU1s1 00ygarommxcst 9 Kkiaccon

Kpacuonap, 2024



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHus, IPEACTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (enepanbHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo Xumuu Ja€T TPEACTABICHHE O MENAX, OOUIeH CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPAa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4e€OHOIro
npeaMera, YCTaHABIIUBAET 00s13aTeIbHOE MIPEAMETHOE COJIEpKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUH, OMNPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH TMpeaMeTa s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTataM oO0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peIMETa U OCHOBHBIX
BHUJIOB y4eOHO-ITO3HABATEIILHOW JEATEIBHOCTH OOYYaloIerocs II0 OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
0o0yyJaroierocsi, ero MpeACTaBICHU O MaTepPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOW, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiM3allid  BO3MOXKHOCTEH  JJIT  CaMOpa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOW  JIeSITeIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIIuXcs;



criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJIOTUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COep’KaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABISIETCA  NEJaroruyeckKu
aJanTHPOBAHHBIM OTpakK€eHHEM 0a30BOM HAYKH XMMHH Ha OINpeeIEHHOM dTare e&
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHUE OOYYalOIIMMHCSI CHUCTEMbI IMMEPBOHAUAIIBHBIX TMOHSITUNA XUMHUHU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUN
OPTaHUYECKON XUMUHU.

CtpykTypa coaepskaHusi MPOrpaMMbl IO XMUMHH C(POpMHUpOBaHA Ha OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATHN O XUMHUYECKOM JIEMEHTE M BEIIECTBE U CUCTEMbI TOHITHN O XUMHUYECKON
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbI 110 IPHUHIIMITY
MOCJIEAOBATEILHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TECOPETUUYECKUX IPEIACTABICHUN
PAa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YUYCHHS O CTPOCHHHM aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI M BO3MOKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS W TMOJYUYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYyKalomuid MUp»,
«buomnorus. 5-7 knaccel» u «dusnka. 7 Kimaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESATENPHOCTH YEJIOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKEHUH,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAay4YHbIM METOJaM II03HAHUS IPU M3YYEHUU BEIIECTB U
XUMHUYECKUX peaklui, B (GOPMUPOBAHUU U PA3BUTHH [O3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHUU B YYEOHO-TIO3HABATEIbHONM U y4eOHO-HCCIEI0BATEIbCKON
JESITEIbHOCTH, OCBOCHHM TPaBWJ O€30MacHOr0 OOpalleHus C BEIIeCTBAMH B
ITOBCETHEBHOM KU3HH.

[Tpu u3yyeHUn XMMHU Ha YPOBHE OCHOBHOI'O OOILEro 0Opa30BaHUsSI BAKHOE
3HaYeHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHUIO PEIICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCSI YCIIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHOM JESATENbHOCTH, HAayYHbBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOMO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
pa3IMyYHBIX BUIOB JESTEIBHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHATILHOM U  €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SBICHUS
OKPY’KaIoIller0o MHUpa, MCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
LEJeCO00pa3HOro TMOBEAECHHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHON CPEBIL;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(uiIs U HAmpaBIEHHOCTH NajbHEHUIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHU Ha YpPOBHE
OCHOBHOT0 00111€eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Teproanyeckuii 3akoH. Ilepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XAMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX TMEPHOJIOB, KW, KaIbIUi M UX
COCMHEHUNM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BHJIbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOU PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUH, TCHETUYECKAs CBSI3b HEOPraHNYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX PEAKIIUN MO pa3IMYHBIM MpHu3HaKaM (110 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TemaoBomy 3ddexty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaji3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHICCKUEC
YpPaBHCHUHA.

[loHsiTHE O CKOPOCTH XUMHUYECKOH peakiuuu. [loHsTHE 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsarre o katanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HAa CKOPOCTh XHWMHYECKOW PEAKIUU M TIOJIOKEHUE XUMHYECKOIO

pPaBHOBECHSI.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKILIUH. CocraBieHue  ypaBHEHHIl

OKHUCJIUTEIIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAlUM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp auccornuanuu. CUiabHbIE U ClIa0ble SJIEKTPOIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAlll€éHHbIE HWOHHBIE YypaBHEHUs peakiuil. CBOICTBa KHUCIOT,
OCHOBAaHMM W cojell B CBeTe€ MpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IoHSATHE O TMapOIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCIIIECTB — METAIOB W HeMeTauioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu



OT BO3JICUCTBHS PA3JIUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOMPOBOJIHOCTH
pacTBOpOB BEUIECTB, IMpoLEcca AUCCOLNMALNMA KHCIOT, WIEJIOYEed U COJIeH
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIONIUX ~ TMPU3HAKK  TMPOTEKaHUS  peakuuii HMOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJAbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUIUN
(ropeHue, peakiMu paslIoKeHHs, COCTMHEHNsI), pACTIO3HABAHUE HEOPTraHUYECKUX
BCIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKIMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTABHBIX 3a]1a4.

HemeTasnibl 1 MX coeIMHEHU S

OO6mast xapakTtepucTtuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEHCTBHE C METalUlaM{, HEMeTalaMH, WIeJo4amMH). XJIIOPOBOAOPOI.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMICTBA, MOJY4YEHHE, MpUMEHEHHUE. JlelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpPraHW3M 4YeJjoBeKa. BakHellune XJIopuabl U HX
Hax0XJICHUE B MIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUTOTPOITHbIE MOIU(BHUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHUUYecKkue cBorcTBa. OKCHUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHUJIOB.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpEeACTaBUTENS Kjacca KHUCIOT U crneuudpuyeckue). XHUMHYECKUE pEeaklUu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOcO0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coiau CepHON KUCTOThI, KAYECTBEHHAs! pEAKIMs Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHHM B TPUPOJIEC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KaIoIlel cpeabl COCIUHEHHMSIMU cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILECHUS.

OO6mast xapaktepuctuka 37MeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHE B MPUPOJE,
bu3nyeckue u xumMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMHUAK, €ro
dbu3nYecKre 1 XMMHYECKHUE CBOMCTBA, MoJlydeHue u npumeHenne. Coam aMMOHMUS,
X (U3NYECKUE U XUMUYECKUE CBOWCTBA, MpUMEHEeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJIydeHHe, (U3UYECKHEe M XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENs Kiacca KHUCIOT W crhenuduueckue).
Hcnonp30BaHMEe HUTPATOB M COJIEW aMMOHMS B KAyeCTBE MHMHEPAIBHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3HeHUe OKPYKaIoIel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/ayXa, IMOYBBI W BOJoEéMOB). Docdop,



ajuioTponHeie Moaudukanuu ¢Gocdopa, GuznUecKkue U XUMHYECKUE CBOMCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GU3NIECKUE U XMMHUUECKUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocdaroB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3nemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpOJ,  aJJIOTPOIIHBIC
MOAM(UKALIUKM, PACHPOCTPAaHEHHE B MpuUpojae, (U3MUYECKUE U XHUMHYECKHE
cBoiictBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupojie. OKCUIbl yriiepoaa, ux
bu3nYecKue W XUMHUYECKHE CBOWCTBA, JEHCTBHE HAa IKUBBIE OPTaHU3MBI,
MOJIYYCHUE W TPUMEHEHHE. JKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TMOTEIJIEHUS KIWMaTa, MNapHUKOBBIN
abdexT. YronbpHas KucaoTa U €€ coiu, ux (GU3NIECKUe U XMMHUYECKUE CBOICTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUITMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHaUaNIbHBIE TOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, dTAaHOJI, TJIMIIEPUH, YKCYCHAsl KHCIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX pPOJb B OBITY U HPOMBIIUICEHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojgax — U X
poii B JKM3HM UeJOBeKa. MaTepualbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCTMHECHUM.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, MOJYYEHHE H
npuMenenue. CoenuHeHuss KpeMHHst B mpupone. OOuiue mnpeacTaBlieHus 00
okcunie kpemaust (1V) u kpemaueBo kuciore. CUIMKAThI, UX UCIOJIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHeline CTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOTO MCIOJIB30BAHMS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HH.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 0Opa3IOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJ-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawIue (PU3NYECKHe W XUMHUUYECKHE CBOMCTBA
raJIOTCHOB M WX COCIWHEHWU (BO3MOYKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ oOpa3laMud XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMJICHHE C
oOpaslamu cepel ©u €€  CcOeAUHEHUsSIMU  (BO3MOXHO  HCIOJB30BAHHE
BUJICOMATEPHAIIOB), HaOIIOICHNE TIpoliecca OOYTIMBaHUs caxapa IO JIeHCTBUEM
KOHLIEHTPUPOBAHHOM  CEPHOM  KUCIOTHI, U3YYEHUE XHUMHYECKUX CBOMICTB
pa30aBlIeHHON CEPHOM KUCIOTHI, TPOBEIEHUE KAUECTBEHHOM peakuu Ha Cyibdar-
WOH W HaOJI0JieHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBoiicTBamMu a3ora, ¢ochopa W HUX COCNUHEHHHA (BO3MOXKHO HCIIOJIb30BaHUE



BHJIEOMATEepUaIIOB), oOpa3iaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJydYeHUE,
coOuMpaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEACHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUs, B3AMMOIEUCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YECHUE MoZEenen
KPUCTAJUIMUECKUX PEIETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
poLecCOM  aACOpPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOra3a, MOJy4YeHHE, COOMpaHue, paclio3HABAHUE U H3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJICHUE KAaYeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAaT-AOHBl W W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMUEN CHJIMKATHOM NPOMBINUIEHHOCTH, PELUIEHUE OSKCIIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenume HeMEeTaIUIbl U UX COCIUHEHUS.

MeTajuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIOB Ha OCHOBAaHUU
ux nosiokeHuss B llepuommueckor cucreme xumuyeckux siemeHtoB . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTrayundeckasi CBsi3b U
METAJUIMYECKAass ~ KPUCTAJUIMYECKas  pPEIIETKAa.  DJIEKTPOXUMUYECKUH  pAll
HanpspkKeHU MeTtaoB. OU3nyeckne U XUMUYECKHUE CBOMCTBA MeTayioB. OOmue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie meTamnbl: nonoxeHue B [lepuoanueckon cuCTEME XUMHYECKUX
sanemenToB . 1. MenaeneeBa, CTpO€HHE MX ATOMOB, HAXOXJIEHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCHUABI HATpusd W Kanusa. [IpuMeHeHue MIEeNOYHBIX METauIOB U HX
COCIMHEHUM.

[[lenoyHO3EeMENBHBIE METAJUIBI MAarHud W KaJbLMK: TIOJIOKCHUE B
[Tepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. Pu3nuecKkne 1 XUMAYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelnve coequHEHUS KalblUs (OKCHI, THUIPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJtoMUHUN: TIoJ103)keHue B [leproinueckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoOeHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMUHHS.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3JEMEHTOB /1.
N. MeHpneneeBa, CTpOEHHE aToMa, HAaXOXAeHHWEe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, THAPOKCHIBI U comu xxenesa (1) u sxenesa
(1), ux cocraB, CBOWCTBA U TOJyUEHUE.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, H3yUYECHHE PpE3YJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCITOJIb30BAaHUE BHJIEOMATEpPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KaJIbI[USI W HATpus C BOJOM (BO3MOYKHO HCIIOJB30BaHUE BHJICOMATEPUATIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOLlECCa TOPEHUS JKeJe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIOJB30BAaHWE  BHUICOMATEPUANOB), MPU3HAKOB  MPOTEKAHMS
KAUEeCTBECHHBIX PEAKIMA HAa MOHBI: MarHusi, KajblMs, alIOMUHUS, [IUHKA, JKeye3a
(1) u xenesza (111), meau (11), HaOMOACHUE W ONMCAHUE MPOIIECCOB OKPAITHBAHHMS
MJJaMEHH MWOHAMU HATpusl, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIAPOKCHIA ATTFOMUHUS
Y TUAPOKCHUJIA IMHKA, PEUIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxkHnelmue
METAJUIbl U KX COCTUHECHHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa u marepuanbl B IMOBCEAHEBHOW KU3HM ueloBeka. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolled cpeanl (MpeaesbHas J0MmycThuMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
po0em.

Xumuueckuii IKCnepumenm:

H3yueHHue oOpaslloB MaTepUaJiOB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeIMETHBIX CBSI3€d MPU M3YYEHUH XUMHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHWE KaK OOIMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KiIacCU(pUKAIMs, TEePUOJANYHOCTh, HAOII0ICHUE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aroMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JICKTPUUYECKUN 3apsif, MPOBOJAHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, Ia3, PpaCTBOP, pACTBOPUMOCTh, KpUCTAILNINYECKAs
pemeéTKa, CruiaBbl, (PU3MYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHMs, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.



buonorusi: ¢orocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHUHEPATbHBIC
yI00pEeHHs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMU W JTYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMHU, IPUHATBIMU B
oOIiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COILIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIECHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEIUIO, NOHUMAaHHS 3HAYECHUS XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOr0 OOILIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPENOBBIX JOCTHMKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NIPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESTEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU IpU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecce€ OITOM Y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEAEHHWE M IIOCTYNKM CBOMX TOBApHUILEH C ITO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS ITOCIEACTBUN IOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKHM U COCTABIISIOLINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

[I03HaBaTEIbHbIE MOTHBBI, HAIIPABJICHHBIE HA IOJIYyYEHHE HOBBIX 3HAHUU I10
XUMHUHM, HEOOXOIUMBbIE i1 OOBSCHEHHUS HaOJII0OaeMbIX MPOLECCOB U SIBICHUH,
M03HABATENbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU M
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Js, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TPUMEHEHMs TMPEJAMETHBIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJOHKEHUS 00pa3oBaHus ¢ YYETOM JTMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMmHON NpodhecCUOHATBbHON AESTENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPHUPOAE KaK HCTOYHHUKY
JKA3HU Ha 3€MJIE, OCHOBE €€ CYILECTBOBAHMUS, IOHUMAaHUE LIEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ OE30MACHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyallHsIX,
YTPOXKAKOIIMUX 340POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSL ~ 3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HAaHHS TJ00aJIbHOIO  XapakTepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaIMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAYUMbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHUS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopwus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS JIJI1 OOBSICHEHUS OTJIEIBHBIX (J)aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3YyYCHHS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMmudeckas G(opmysia U YypaBHEHHUE
XUMHUUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATENIbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJIETBHBIX MPECTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCH B Kaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBACMBIX CYXKICHU;

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHHUYECKHX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM IMporiecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAITUIO
pPa3TUYHBIX BUIOB U (GOPM MPEACTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JHUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIC
nocobusi, pecypcsl MHTepHEeTa), KpPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHSATh Pa3uvyHble METObl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O MUCIOJIb30BaHUS PA3JIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE HCIIOJIb30BaTh M AaHAJIM3MpPOBaTh B IIpolecce Y4eOHOH W
MCCJIEI0BATENBCKOW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ¢ Juaiora W (WiM) JIHUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUSI  MPEACTABISATH  INOJYYEHHBIE  pE3yJibTaThl  [MO3HABATEIBHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJlaTh MpPE3eHTALUIO
pPE3YNbTATOB BBIMOJHEHUS XMUMHUYECKOTO IKCIEpUMEHTa (J1a00paTOPHOrO OMbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITEJIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITI0JIB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON padodeil mnporpamMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
NESITEIbHOCTH 10  TOJYYEHHUIO HOBOTO  3HAHMS, €ro  HWHTEepPHpeTalnH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYaIIHIX.

K xoHIy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpacKpbIBaTb CMBICJ OCHOBHBIX XHMHYECKUX TIOHSITHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HWOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO,
CI0KHOE BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPHULATEIIBHOCTh, CTENECHBb
OKHUCJICHHS, XUMUYECKasl PEaKITis, XUMUIECKast CBS3b, TEIUIOBOU d(PdeKT
peakiuy, MOJib, MOJISIPHBIA ~ 00BEM,  PacTBOp,  DAJICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, BJICKTPOIUTHYECKAs IUCCOLMALNSA, PEAKIIMA HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE pEaAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCJIUTEIb,  BOCCTAHOBUTEIb, OKHCICHHME M  BOCCTaHOBJICHHE,
ajutoTponus, aMm(pOTepHOCTh, XUMHUYECKas CBI3b (KOBaJICHTHas, MOHHAs,
MeTaJTMYecKas), KpUCTAIMYecKass pemneTka, KOpPpo3us METaJlIoB,
CIUIaBbI, CKOPOCTb XHMMHYECKOM PpEAKIUM, IMPEACIbHO JOMyCTHUMAast
koHueHTpanus [1/IK Bemecrna;

e WUIIOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU W
MPUMEHSTh 3TU MOHATHUS MPHU ONMKMCAHUU BEIIECTB U UX MPEBPAILCHUM;

e HCIOJIB30BaTh XHUMHUYECKYH) CHMBOJUKY IS COCTaBIICHHS (QopMyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUA;

e ONPEAEHATHh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopMmyrnam, BHUJI XUMHUYECKOU
CBs3U (KOBaJCHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYCCKHUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PEIETKHM KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAaHHWE: ONHUCHIBATH M XapaKTEpHU30BaTh
Tabauunyo Gopmy Ilepuogndyeckold CUCTEMbl XUMHYECKUX AIIEMEHTOB:
pa3uyath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0o003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECKON TadmuIEe, ¢
YUCJIOBBIMM  XApPAaKTEPUCTHUKAMU  CTPOCHHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsa  sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHie HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTA B M3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCAUHECHUU B



npejenax MaJlbIX MEPHOAO0B U TJIABHBIX MOJTPYMI ¢ YYETOM CTPOSHUS MX
aTOMOB;

KJIACCU(PUITMPOBATh XMMHUYECKHE SJIEMEHTHI, HCOPTaHUYECKHE BEIIECTBA,
XUMUYECKHE peaknuu (10 YKUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, MO0 TEIIOBOMY 3(PEKTy, MO U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XUMHYECKUX JICMCHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME W CHEIU(PUUICSCKHE XUMHUYCCKHE
CBOMCTBA TIPOCTHIX U CIIOXKHBIX BEIIECTB, TMOJATBEPXKAas OIHUCAHUC
MpUMEpPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPaBHEHUS JJIEKTPOJUTHUYECKON JHUCCOIMAIMU  KHUCIIOT,
HIeJIOYEH U COJIeH, MOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIOMUX CYIIECTBOBAHUC
TEHETUYECKOM CBS3HM MEK/Ty BEIIECCTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥  MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coONoaTh  MpaBUja  MOJb30BAHUA  XUMHMYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpaimeHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBHITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TOIYYCHUI0O WU COOMPaHHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIUM,  TOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
uonua-, kapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYCHHBIX METAJUIOB, NMPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIIMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHN3
U CHHTE3, CpaBHEHHE, OOOOIICHWE, CHUCTEeMATH3aIMI0, BBHISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€M — /I WM3YYCHHUS CBOWCTB BEIIECTB U
XAMHUYECKUX PEaKIHid, eCTECTBEHHO-HAyYHBIE METOABl TMO3HAHHUS —
HaOOIeHNE, M3MEPEeHHe, MOJCITUPOBAaHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIH ).



9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

9 KVIACC

KounyecTBO yacoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
[lepuoauueckuii 3aK0OH.
[Tepuonnueckas cucrema
1 XUMHYECKHX 37eMeHToB /[. 1 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59
MengeneeBa. UHCTpyKTax 1o
TEXHUKN 0€30I1aCHOCTH.
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBONCTB XUMHUYECKHUX DIIEMEHTOB 1 bubnnorexa [IOK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB
3 Knaccudukanus 1 HOMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMHU4uecKoM CBS3U 1 THITBI 1 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5 «IloBTOpEHUE U yriyOaeHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeioB Kypca 8 Kiaccay
Knaccudukanus XuMHuecKux
peaxIuii Mo pa3IMyHbIM
5 npusHakaM.CKopocThb 1 bubnuoreka [IOK
pEaKIn,rOMOT€HHBIE U https://m.edsoo.ru/00adbcb0
reTeporeHHblie peakuu. llorsTre o
XUMHUYECKOM PaBHOBECHH
bu6mmoreka [JOK
7 OKHUCIUTEIHLHO-BOCCTAHOBUTEIbHEIE 1

https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

peaKIuu.

XUMHYECKUE CBOMCTBA HA PUMEPE

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC bubmuorexa [JOK
8
peakuuu https://m.edsoo.ru/00adc28c
9 OKHUCIHUTENIBHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUYECKON
10 nuccoralui. CUIIbHBIC M ClIa0ble bubmmorexa [JOK
’ https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 Honnsie ypaBHEHHS peaKIuit bubmorexa LHOK
yp peak https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHMI B CBETE IPECTABICHU N bubmorexa LHOK
pv https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLIHAIIIHI
XHUMHYECKUE CBOMCTBA COJICH B CBETE
13 HpeACTaBICHUI 00 bubmmorexa LIOK
e . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
14 Ilonsatue o rugponuse conei bubmmorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HaHUU https://m.edsoo.ru/00addd12
ITpakTuueckas padora Ne 1.
16 «lfemeHHe 3I<cnlz: HMEHTAIbHBIX bubmmorexa [OK
p https://m.edsoo.ru/00addbfa
3a7a4»
KonTponbnas padota Ne2 o teme
17 «INMEKTPOIIUTHIECKAS TUCCOITUAIIHS bubmorexa HOK
P g HHA- https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
18 OO0mras XxapakTepucTHUKa rajJoreHOB. bubnmnoreka [JOK

https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

xJiopa

XnopoBogopoa. CossiHast KUCIIOTa,

bu6mmoreka [IOK

19 XMMHYECKHE CBOMCTBA, ITOJyUEHHUE,
i https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTrueckas padota Ne 2 o Teme
20 «[lony4yeHue coNsTHON KUCIOTHI bubmmorexa LIOK
yi N N ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTBY»
Boruncnenus o ypaBHEHUAM
21 XUMUUYECKUX PEAKLIUNA, €CII OQUH U3 bubmorexa HOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO6m1as XxapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnnoreka [JOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnnoreka [JOK
du3nyeckre U XMMUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 du3nyeckre 1 XMMUYECKHE CBOMCTBA bubmmorera LOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOT'O CII0c00a
26 MIOJIyYEHUS CEPHOU KUCIIOTBI. bubnnoreka [JOK
XHMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpeibl COeAMHEHUSIMU
cepbl
27 Brrunciaenue MaccoBoii 10JIM BBIXOAa bu6mmoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

IPOAYKTA PeaKuu

https://m.edsoo.ru/00adec8a

OO011ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHeHHE

bu6mmoreka [IOK

28
B IIpupoze, GU3NIecKue u https://m.edsoo.ru/00adeeat
XUMHYECKHUE CBOMCTBA
AMMUaK, ero GuU3nvYecKue u
29 XUMHUYECKHE CBOWCTBA, IMOTyYEHUE U bubmorexa HOK
> oIy https://m.edso0.ru/00adf004
MPUMEHCHUE
[TpakTrueckast pabota Ne 3 o Teme
30 «Ilomydyenre aMmmuaka, U3yuyeHue ero bubmorexa LHOK
. I ke https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas KUCI0Ta, e€ (PU3NIeCKue U bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATHHBIX
32 0o0peHuii. XUMHYECKOe bubmorexa HOK
YAODP ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u
33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta (b(pgsn(qe)CKHe " bubmorexa HOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue Gocdatos B
34 KaueCcTBE MUHEPAIbHBIX yI00pEHUI. bubnunoreka [JOK
3arpsi3HEeHUE MPUPOJTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHuE B
poaL, pactipoctp bubmuorexa [JOK
35 npupoe, Gu3nYeckue 1 XUMHUYECKUe

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcupsl yraepoaa, ux Gpusndeckue u
XUMHYECKHE CBOWCTBA.

bubmuoreka [JOK

36 DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHIOoM yrieposa (1V)

37 YronbHas KUCIOTa U €€ Coln bubmiorexa LIOK

https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"[TonyueHune yriaekucioro rasa. bubnmoreka [JOK

38
KadectBenHas peakiys Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPraHUYECKHX BEIIECTBAX KaK O bubnuorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTiepoaa
40 Kpemuuii u ero coennnenus bubnuorexa LIOK
https://m.eds00.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenune

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoteka [JOK
«BaxHenme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

Kontponbnas padota Ne3 no teme
42 «BaxHenmme HeMeTalulbl U UX Bubmmorexa LIOK
https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
AJIEMEHTOB — METAJIIOB.

43 Merannmndeckas CBsI3b U bubmuorexa [JOK
METAJNTNYECKask KpUCTaTMYEeCKast https://m.edsoo.ru/00ae103e
peméTrka. Pu3nyecKkue CBOMCTBA
METAJIJIOB

44 XUMHUYeCKHe CBOMCTBA METAILIIOB. bu6mmoreka [IOK
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DIEKTPOXUMUYECKUN PSiJ
HaIPSOKEHUH METAJIIOB

https://m.edsoo.ru/00ael1156

O061rme crnocoObl MoTy4eHHs
MeTaiuioB. CiutaBbl. BerauciieHust mo

45 aBHEHUSIM XUMUYCCKUX PEaKIUI buGnnorexa [IOK
P DeaKHI, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKHUT
IpUMeECH
46 IToHsaTre 0 KOPPO3UU METAILIOB buGnnorexa LIOK
PP https://m.edso00.ru/00ael1278
bu6mmorexa [IOK
47
[lenoumsie meramel https://m.edsoo.ru/00ael14b2
48 OKcuabl U THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJnusg https://m.edsoo.ru/00ael14b2
49 [IlenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ae15e8
50 Baxkueiime coequHEHNA KAJIbIIUS Bubmorexa ITOK
4 H https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATHU3AIHS
3HaHUU
JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmoreka [IOK
52
YCTpPaHEHUS https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOIBI €8 bubnmnorexa [IOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHCHUS
bubmuorexa [JOK
54 A i
JTEOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHA U bub6nuorexa [IOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64
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bubmuorexa [JOK

o Keieso https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCUIBI M COJIU KeJe3a bubmuoreka [JOK
(1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CHCTeMAaTH3aIINS
3HAHUH
[TpakTruueckas padora Ne 7. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME bubnnoreka [JOK
59 .
«BaxkHenmme MEeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS»
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
PEareHTOoB J1aH B U30BITKE WU bubnunoreka [JOK
60
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BbIXO/a MPOAYKTa
peakiuu
61 O06o0011eHre U cucTeMaTH3alus
3HAHHH
Konrtponsnas padora Ne4 o teme
62 «Baxueimme MeTabl 1 UX
COETMHEHUS»
63 BemectBa u matepuansi B bubnuoteka [JOK
IIOBCEIHEBHOU KU3HU UeJI0BeKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponbs xumuu B pelieHuu bubnnoreka [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHEIi ypok. O000IICHHE 1 bubmmoreka [JOK
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cUCTeEMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O0001ICHNE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHNE U 1 bubnmoreka [JOK
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYEHUKA:

Xumus 9 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., JIéBkun A.H.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA:

["abpuensn O.C., bepe3kun I1.H.,YmakoBa A.A. KoHTpoJibHBIE U TPOBEPOYHBIE
paboThl MO xuMuUM 9 Kiacc.

INabpuensu O.C., OctpoymoB N.I',Benenckas A.I'. Xumus B TecTax u 3aadax

[Mabpuensn O.C., JIsicoBa I'.I'..Benenckas A.I'. HactonpHas kHura
yuuTens, XuMus 9 knacc.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET:

https://resh.edu.ru
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