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INOACHUTEJIBHAA 3AIIUCKA

[IporpamMma 1o XMMHM Ha YpOBHE OCHOBHOT'O 00IIEro 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHMS OCHOBHOI 00pa3oBaTeNbHON MPOTrpamMMbl OCHOBHOI'O
obmero oOpaszoBanus, npeactaBieHHbIX B @I'OC OO0, a Takxke Ha OCHOBe (QenepaabHON
pabouyeil mporpaMMbl BOCIIUTAHUSI U C YYETOM KOHLEMIMHU MpernojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTenbHbIX opranu3anusix Poccuiickoit denepanmu.

[Iporpamma no xuMuum JIa€T MpeACTaBICHHE O ILENsAX, oOmel cTpareruu oOydeHus,
BOCIIUTAaHHUS W Pa3BUTHSA OOYyYArOIIMXCS CPEACTBAMU YUEOHOIO IpeIMeTa, YCTaHABIMBAET
00s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpeyCMaTpUBAeT PacHpe/iesieHue ero no KjiaccaMm U
CTPYKTYpUpPOBaHHUE I10 pa3zesiaM U TeMaM IIPOrpaMMBbl [0 XUMHUHU, ONPEIEISIET KOJINYECTBEHHBIE
U KauyeCTBEHHBIE XapaKTEPUCTHKH COJEP)KAHUA, PEKOMEHIYEMYIO IIOCJIEI0BAaTENbHOCTD
U3Y4YEHUS XUMHUU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH y4eOHOTO
Ipoliecca, BO3pacTHBIX 0COOCHHOCTEH 00yJaromuxcs, OnpeaessieT BO3MOKHOCTH NpeaMeTa JUis
peanu3anuy TpeOOBaHUI K pe3ybTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOT'O 00111er0 00pa30BaHus, a Takke TpeOOBaHUN K pe3ysabTaTaM 00yYeHHUs XUMHUU
Ha YypOBHE IeNeld W3Y4YeHUs TMpeaMeTa M OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIHHOM
JeSTEIbHOCTH 00y4aroIIerocs 0 OCBOCHUIO y4EOHOT0 COEPIKAHUSL.

3HaHUE XUMUH CITYKUT OCHOBOU I (POPMUPOBAaHUSI MUPOBO33PEHHS 00YYaIOIIETOCS, €ro
MPEICTABICHUH O MAaTEepUAIIbHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPaOT (hOpMUpPYyEMBbIE XUMHUEH
MIPEICTABIEHUS O B3aMMOIIPEBPALLICHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B IIPUPOJIE, O MYTAX
pemieHust TI00albHBIX MpoOJIEeM YCTOHYMBOrO pa3BUTUSl 4YEJIOBEYECTBA — CBHIPHEBOM,
HHEPreTUIECKOH, MUIIEBOH U IKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 31paBOOXPAHCHUSI.

N3yuenune xumunu:

CHOCOOCTBYET peaiu3alii BO3MOXHOCTEW JJIsi caMoOpa3BUTHS U (POpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el U PyHKIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOpPMHpPOBaHHE MBIIUIEHHUS] U TBOPUYECKUX CIOCOOHOCTEN o0yuaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITENIbHOW  y4eOHOM  JAEATeNbHOCTH,  OKCHEPUMEHTAIbHBIX U
WCCIIEZIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B TIOBCEIHEBHOW JKM3HH, TaK U B
po¢eCcCHOHAIBHON AEATENbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOrO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI I[E€JIOCTHOI'O
B3IJIs1/1a HA €UHCTBO MPHUPOJIbI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM 3TAllOM B ((OPMUPOBAHUU
€CTEeCTBEHHO--HAYYHON TPaMOTHOCTH 00yUarOIINXCS,

CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HAyYHBIM
3HaHMSM, K TPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ] B DKOJIOTMYECKOe 0Opa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyUYE€HUU XUMHUHU OO€CIeYMBAIOTCS CreHU(pUKON colepikaHus
y4eOHOro mpeaMeTa, KOTOPBIA SABISETCS TMEJarorndeckd aganTUPOBAHHBIM OTPAKECHUEM
0a30BOM HAyKW XUMHH Ha ONpeeIEHHOM dTare e€ pa3BUTHSI.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3oBaHHS OPUEHTHPOBAH HA OCBOCHHE
00y4aroIMMUCS CUCTEMBI II€PBOHAYAIBHBIX MOHATHH XMMHUHU, OCHOB HEOPraHMYECKONH XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUMMBIX IOHATUN OPraHUYECKON XUMUH.

CrpykTypa cozmepkaHusl IIPOrpaMmbl M0 XUMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k €€ usydenuro. CopeprkaHue CKIAIbIBAETCA U3 CHUCTEMBI MOHATUH O XMMHUYECKOM
JIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYecKoW peakuuu. OO0e 3TH CHUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl O NPUHIUIY IOCJIEJOBATEIBbHOIO pPa3BUTHSA 3HAHMNH Ha OCHOBE
TEOPETUYECKUX IIPEICTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO -MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMMHH;

— Y4EHMSI O CTPOEHUH aToMa U XMMHUYECKOH CBS3H;

— MpEeCTaBIECHUH 00 MEKTPOIUTHYECKON TUCCOLMALINN BEILIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUSA pacCMAaTPUBAIOTCS HA OCHOBE OSMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEJOBATENILHO OT OJIHOTO YPOBHS K JIPyromy,
BBINOJIHAS (DYHKUMU OOBSICHEHUS M MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS U BO3MOXKHOCTEU
MIPaKTUYECKOr0 MPUMEHEHHSI U MTOJTyYEHUS N3y4aeMbIX BELIECTB.

OcBoeHue mnporpamMMmbl MO XHMHUH CHOCOOCTBYET (HDOPMUPOBAHUIO MPEJCTABICHUS O
XUMHUYECKON COCTABISIOIIEN HAyYHOW KapTUHBI MHUpA B JIOTHKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOIIEHHS K HAyYHOMY 3HAaHHUIO U METOAAM MO3HAaHUA B Hayke. M3ydeHue xumMuun
IPOUCXOIUT C TIPUBICUCHHEM 3HAHUI M3 paHee U3YyYEHHbIX YYEOHBIX IPEIMETOB:
«Okpyxaromuii Mup», «brnonorus. 57 knaccel» n «®usmka. 7 Kaacey.

[Ipu n3yueHnn XUMHUN IPOUCXOIUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOI HayKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOM JIEATENHOCTH YeJIOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MUPOBOH KyJbTYpbl. 3ajadya y4eOHOro mnpeaMera COCTOMT B (hOpMUpPOBaAHHUU
CHUCTEMBbl XMMHUYECKUX 3HAHUH — BaXHEWIIHMX ()AKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX
MIOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHH MMPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
MPUOOIIEHNN K HAyYHBIM METO/IaM MO3HaHUS [IPU U3YYEHHUH BEILECTB U XUMUYECKUX PEaKLUi, B
(GOpMHpPOBAaHMM U pa3BUTHM [O3HABATEIbHBIX YMEHMH M HX TPUMEHEHHH B YydeOHO-
MO3HABATEIBHON M y4eOHO-HCCIIEI0BATEIbCKOM JEATEIBHOCTH, OCBOCHUN TPAaBUII 0€30MacHOTO
o0pallleHHs C BeIECTBAMU B TIOBCEAHEBHOM KU3HH.

[lpy M3y4YeHWW XMMHU HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS BaXKHOE 3HAYCHHE
puoOpenn Takue e, Kak:

— (opMUpPOBaHHE MHTEIUIEKTYaJIbHO PA3BUTOM JMYHOCTH, TOTOBOM K caMOOOpA30BAHUIO,
COTPY/HUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO PELICHWH, CIIOCOOHON aganTupoBaThcsi K
OBICTPO MEHSIOLIUMCS YCIIOBUSM KHU3HU;

— HanpaBJICHHOCTb OOyYeHHUs Ha CHUCTeMaTH4ecKoe mpuoOlieHne oOyJaromuxcs K
CaMOCTOSITENIbHOM ~ TO3HABaTEJNbHON  JEATENbHOCTH, HAy4YHbIM  METOAAM  IO3HAHUS,
(opMHUPYIOIIUM MOTHBALIMIO U PA3BUTHE CITIOCOOHOCTEN K XMMUHU;

— o0ecrieyeHne YCIOBHH, CIOCOOCTBYIOIIMX NPHOOPETEHUIO OOYYAIOUIMMHUCS OIbITa
pa3sHOOOpa3HOM JEesTEeIbHOCTH, MO3HAHMS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HABBIKOB (KIHOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE ISl Pa3IMUHbIX BUAOB JEATEIbHOCTH;

— (hopmupoBanue obmel QyHKIMOHATBHOW U €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
YlCclie YMEHUH OOBSICHATH M OLICHUBATDH SIBICHUS OKPY’KAIOLIEr0 MHpa, MCIOJIb3ys 3HAHUS U
OIBIT, TOJIyYECHHbIE IPU H3YYEHUH XHMHHU, MPUMEHATh HX MpPHU PpEUIeHHH MpodieM B
IIOBCETHEBHOW KU3HU U TPYJIOBOH JEATENBHOCTH;

— (hopMupoBaHue y 00y4arOMUXCsl TYMaHUCTHYECKUX OTHOUICHUH, TOHUMaHHs [IEHHOCTH
XUMHUYECKHX 3HaHUM JJi1 BBIPAOOTKU 3KOJOTUYECKHU LieIecooOpa3HOro MOBEACHUS B OBITY U
TPYAOBOM IEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 3I0POBbS M OKPYXKAIOIIEH MPUPOLHON
Cpelbl;

— pa3BUTHE MOTHUBALMHU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOECHMs OOILEYEIOBEYECKUX LIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HAIIPaBICHHOCTH JalIbHEHIIEro 00yueHHs.

OOwiee 4ncio 4acoB, OTBEAEHHBIX AJIS W3Y4EHHs] XUMUU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus, coctaBisieT 136 yacos:

B 8 kyacce — 68 JacoB (2 yaca B HeJIEINIO),

B 9 kitacce — 68 yacoB (2 yaca B HEJEIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHbIEe XUMHYECKHE TOHATHSA

IIpenmer xumuu. Posb XMMHM B JKM3HM 4eloBeka. XMMHMs B CHCTEME HayK. Tema u
BemecTBa. DuU3NUECKHe CBOMCTBAa BEIIECTB. ArperatHoe cocTtosiHue BeulecTB. [loHsTHE O
METO/1aX MO3HAHUS B XUMHH. YHCThIC BemecTBa 1 cMecu. CriocoObl pa3aesieHUs] CMECEH.

ATOMBI ¥ MOJEKYNbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTeie U cil0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckass ¢Gopmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOcTaBa BellecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHas
Macca. MaccoBas 10J11 XMMHAYECKOTO 3JIEMEHTA B COEIUHEHUU.

KomnuectBo BemectBa. Monbs. MonsipHass macca. B3anmocCBA3b KOJIMYECTBA, MACChI U
YHclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacu€Tsl mo opMmynaM XMMHUUYECKUX COCTUHEHHH.

®usnyeckue U XMMHUYECKHUE SIBICHUS. XUMUYECKas peakiuss U €€ INpU3HAKU. 3aKOH
COXpaHEHMS MACChl BEIIEeCTB. XUMHUUeckue ypaBHeHHs. Knaccudukanms XuMUYECKUX peakIuil
(coenuHeHMS, Pa3I0KEHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHYECKOW TMOCYIOW, MpaBWIaMu pabOTHI B J1a0OpaTopuu W MpHEMaMU
oOpaiieHuss ¢ abopaTOpHBIM OOOpYIOBAaHUEM, M3ydeHHE U OMHCaHHE (PU3HUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOACHNE (PU3NUECKUX (TVIaBJICHHE BOCKA, TassHUE JIb/A,
pacTHpaHue caxapa B CTyIKe, KHTIEHHE M KOHJIEHCAIUs BOJbI) U XUMHUYECKHX (TOpeHHEe CBEYH,
MIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTON) SABJICHUH, HaOII01eHNUE
U ONHCAaHWE TPU3HAKOB TMPOTEKAHMA XUMHUYECKHUX peakuuid (pas3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOpHUIOM Oapus, pasnoxkenue ruapokcuna meau (1) mpu
HarpeBaHWH, B3aWMOAeEHcTBHE jxene3a ¢ pactBopoMm comu menu (II), m3ydenme cmocoboB
paszeneHus cMeced: C IOMOIIbI0 MarHura, (QUIbTPOBAHME, BbIIApUBAaHUE, JAUCTUIUIALNA,
xpomaTtorpadusi, TpPOBEIEHHWE OYUCTKA TOBAPEHHOW coONM, HAONIONEHHE U OINHCaHUE
pe3yJIbTaTOB MPOBEJIEHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHHE
MoJieniell MOJIeKy (IIapOCTEPKHEBBIX ).

BasHeiiluue npeacrtaBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech rasos. CocraB Bo3gyxa. Kuciaopon — 37I€MEHT M IIPOCTOE BEIIECTBO.
HaxoxneHnue kucinopoja B mpupoje, Gpu3ndeckue U XMMUYECKHUE CBOWCTBA (peakluy TOPEeHHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl MOJMy4eHHUs KHCIOpoJa B J1abOpaTopuu U
npoMblieHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — auioTpomnHasi MOAU(pUKALUS
KHCIIOPOA.

TeroBoil 3¢pdekT XUMHUECKONW peakluH, TEePMOXUMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMHUECKHE pEaKUUH. TOIUIMBO: Yroib M MeETaH. 3arpsA3HEHUE BO3]lyXa, YCUIICHHE
MapHUKOBOTO d(ekTa, pa3pyiieHne 030HOBOTO CJIOS.

Bonopon — »anemeHT M mpocroe BemecTBo. HaxokneHue Boaopona B NPUPOZE,
(u3nueckue u XUMHUYECKUe CBOWCTBA, MPUMEHEHHUE, CIIOCO0BI MmostydeHus. Kuciorsl u comu.

MossipHblii 00bEM ra30B. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoMcTBa BOAbl. Boja kak pactBoputenb. PactBopbl. HackleHnueie u
HEHACBILLEHHbIE PAacTBOpPbl. PacTBOpUMOCTH BellecTB B Boje. MaccoBas 10Ji1 BEIIECTBA B
pactBope. XUMHUYECKHUE CBOMCTBA BOAbL. OcHOBaHUs. Poyib pacTBOpPOB B NMPHUPOJAE U B KU3HU
yesoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OYHMCTKA
MIPUPOJIHBIX BOJ.

Knaccudukanus nHeopranmueckux coenuHeHuid. Oxcunbl. Knaccuduxanus OKCHIOB:
cosieoOpa3yronire (OCHOBHBIE, KHCIOTHBIE, aM(OTepHBIC) U HecosieoOpa3yromue. HomeHkmaTypa
oKkcu10B. DU3NUECKUE U XUMUYECKUE CBOMCTBA OKCHUIOB. [lonydyeHue okCuaoB.



OcHoBanus. Krnaccudukanuss ocHOBaHMN: MIETOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknatypa ocHoBanmii. duznueckne W XHUMUYECKHE CBOWCTBA OCHOBaHWU. [lomydenue
OCHOBaHM.

Kucnorel. Knaccudukanus xkucnor. Homenknatypa kucinor. @u3ndeckne U XUMHUECKUE
cBoiicTBa KUCHOT. P aktuBHocTu MetauioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknarypa coneil. @uzndeckne U XUMUYECKUE CBOWCTBa cosel. Ilomyuenue
COJIEN.

['eneTndeckas cBsI3b MEXKy KJIacCaMU HEOPraHUYECKHUX COETMHEHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEJEICHUE COJIEepKaHusl KUCIOpo/ia B BO3JIyXe, MOIy4eHue, coOupaHue,
pacro3HaBaHUE U HM3yYEHHE CBOMCTB KHUCIOPOJa, HAOIIOJEHHWE B3aUMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHHUKHOBEHMsSI U TNpEKpallleHus ropeHus (1moxapa), 03HaKOMIIEHHUE C
o0Opa3llaMid OKCHIOB U ONHMCAHHE WX CBOWCTB, IMONY4YCHHE, COOMpaHUE, paclo3HaBaHUE U
W3y4eHHuEe CBOWCTB Bojopoaa (TopeHue), B3auMojeicTBue Bojopoma ¢ okcumom meam (II)
(BO3MOKHO HCIIOJIB30BAHKE BHICOMATEPUAIOB), HAOMOJEHUE 00PA3IOB BEIIECTB KOJIUIECTBOM
1 Moinb, HccleoBaHUEe OCOOEHHOCTEH PACTBOPEHMSI BEIIECTBC PA3IUYHON pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTallaMH (HaTpueM M KajbIleM) (BO3MOXXHO HCHOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIIeIOBaHUE OOpa3lloB HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HaONII0/IeHNe M3MEHEHHs] OKpPAacKd WHIUKATOPOB B PACTBOPAX KHUCIOT U IEJIOYel, u3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTBopoMm cepHOW KHCIOTHL, KHUCJIOT C MeTalslaMH,
peakuuil HeWTpanu3aluM, IOJIYyYeHHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
METaJllIa IPYTHUM U3 pacTBOPA COJIU, PEHIEHHUE SKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe «Baxunenmme
KJIaCChl HEOPTaHUYECKUX COCTUHEHUID.

IMepuoanyeckuii 3axkoH u Ilepuoanueckasi cucrema xumuuyeckux djaemenros /. H.
MenpaeseeBa. CtpoeHne aToMOB. XUMHYeCKas ¢BA3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie TOMBITKH KIACCU(PUKALUKA XHUMHUYECKHX »JJieMeHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIETOYHO3EMEIbHBIC METAJUIbI, TaJOT€HbI, HHEPTHBIC Ta3bl).
DneMEeHTBI, KOTOpbIe 00pa3ytoT aM()OTEpHbIE OKCUIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmoanueckas cucrtema XuMHYecKHX dieMeHToB J[. .
MenpeneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmbl [leprogudeckoid CUCTEMBI
xumuueckux aiiemeHToB Jl. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3HYECKHUNA CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIILI JIEMEHTA.

Crtpoenne aromoB. CoctaB aromHbIx snep. M3ortombl. Onektponbl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XUMUYECKUX AIEMEHTOB [leprnoaudeckoii CUCTEMBI
. W. MenneneeBa. XapakTepHCTUKAa XHWMHYECKOrO 3JIEMEHTAa IO €ro IOJOXKEHUI0 B
Ilepuonnueckoii cucreme /I. . Menneneesa.

3aKOHOMEPHOCTU N3MEHEHHUS panyca aTOMOB XMMHUYECKHUX JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOIaM.

3nauenue llepunonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKHX 3JIEMEHTOB
JUIs pa3BUTUA HayKU U npakTuku. [[. . Mennenees — y4€HbIl U IpayKJaHUH.

XuMuueckas CBS3b. KoBasientHas (nonsipHas u HEMnoJIsipHasi) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. MloHHasI CBs3b.

Crenenp  okucinenuss. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE  peakuuu. IIponeccsl
OKHUCJICHUSI U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

M3y4yeHue o0pa3lioB BEIIECTB METAJIOB W HEMETAIOB, B3aUMOJEHCTBHUE THIIPOKCUIA
LMHKAa C pacTBOpaMU KHCJIOT M ILIEJIOYEH, IMPOBEACHUE OINBITOB, WIIIOCTPUPYIOIIHUX MPUMEPHI
OKHCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIMi (TOpeHHE, PEeaKluK Pa3IoKEeHUs], COSTUHEHUS ).

Meostcnpeomemmnuwie ceasu



Peanuzanus MeXNpeaMETHBIX CBS3€H MPU U3yUYEHUU XMMUHU B 8 KJIacce OCYIIECTBISETCS
yepe3 HCMOJb30BaHME Kak OOIIUX €CTECTBEHHO--HAyYHBIX TIOHATUH, TaK W MOHSITHH,
SIBJIFOIIMXCS] CUCTEMHBIMU ISl OTAEIJIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOT'0 LIUKJIA.

OOmue ecTecTBEHHO--HAy4yHbIE TOHATUSA: HAay4YHbIM (PaKT, THIOTE3a, TEOpus, 3aKOH,
aHanmu3,  CHHTe3,  Kiaccuukauusi,  TMEepHUOAMYHOCTb,  HAONIOJEHHE,  HKCIEPUMEHT,
MOJIENTUPOBaHNE, U3MEPEHNE, MOJIEIb, SIBJICHHE.

@dusuka: MaTepus, aToM, JNIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHWJ, H30TOIBI,
PaANOaKTUBHOCTh, MOJIEKYJa, JJEKTPUYECKUN 3apsjl, BELIECTBO, TeNo, O0BEM, arperaTtHoe
COCTOSIHME BEIEeCTBA, ra3, (pU3MYECKHe BEIWYMHBI, €IUHHIIBI U3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3161, ComHIIE.

buonorus: porocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MHUHEpaIb, TOPHBIE TIOPOJABI, TOJE3HBIE
HCKOIIa€MBbI€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKas peakusi

[lepnonnueckuit 3akoH. Ilepmoanueckass cuctema XuMHUYecKHX dieMeHtoB J[. .
MenpeneeBa. CtpoeHHEe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XUMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOMAOB, Kaldus, KaJIbLUS U HUX COCAUHEHUH B COOTBETCTBUM C
I0JIOKEHHEM JIEMEHTOB B [lepnonyeckoil cucteMe U CTPOEHHEM X aTOMOB.

CrpoeHue BemecTBa: BHJBI XMUMHYECKON CBA3U. THUIBI KPUCTAINIMYECKHUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAIMYECKOM PEIIETKM W BHJA XUMHUYECKOU
CBS3U.

Knaccudukamnuss u HOMEHKIATypa HEOPTaHHMYECKUX BEIICCTB. XUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COEIMHEHHM, T€HEeTHYecKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanms XuMudecKkux peakuui Mo pa3ludHbIM MpH3HAKaM (M0 YUCITY U COCTaBY
yJacTBYIOIIMX B PEAKIMH BEHIECTB, IO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHUCJICHHUS XUMUYECKUX DIIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIH, TEPMOXUMHUECKUE YPaBHEHUSI.

[lonsitue o ckopocTn xumudeckoil peakuuu. [loHarne 06 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTeporeHHbIX peaknusx. [lonsarue o
karanuse. IloHaTne o0 XxXuMHYeckOoM paBHOBecHU. DaAKTOpbI, BIMAIOIIME HAa CKOPOCTb
XUMHUYECKON peaKIiy U MOJI0KEHNE XUMUYECKOTO paBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, 3JIEKTPOHHBIA OaJlaHC OKHUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBlIeHHE YpaBHEHHH OKHCIUTEIbHO--BOCCTAHOBUTENIBHBIX
peaxIuii ¢ UCTI0JIb30BAaHMEM METO/A IEKTPOHHOT 0 OanaHca.

Teopust 3MeKTPOIUTUYECKON TUCCOLMALUU. DIIEKTPOJIUTHI U HEINEKTponUuThl. KaTtnonsl,
QHUOHBL. MeXaHu3M JHMCCOLMALMKM BEIIECTB C PAa3IMYHBIMU BHUJAMHU XUMUYECKOWU CBSI3HU.
Crenens aucconuanuy. CUIbHBIE U CJ1a0ble JIEKTPOJIUTHL.

Peakuuy moHHoro oomMeHa. YCioBUS NMPOTEKaHHUA PEaKLUUil MOHHOTO OOMEHa, MOJHBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMsS peakuuid. CBOWCTBAa KUCIOT, OCHOBAHHMI M COJIEH B CBETE
NPEICTaBICHUH 00 SIEKTPOIUTHUYECKOW Iuccoumanuu. KadecTBeHHBbIE pEaKIMUM Ha HOHBI.
[TonaTue o ruiponIn3e CoJIei.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAIMYECKUX PEIIETOK HEOPraHWYECKUX BEUIECTB —
METaJNIOB M HeMeTauioB (TpaduTa ¥ anMasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HATPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHMUYECKOM pEakIMH OT BO3JECUCTBHUS Pa3INYHBIX
(akTOpOB, MCCIIEAOBAHUE DIIEKTPOIPOBOJIHOCTH PACTBOPOB BEILECTB, MpoOIEcca TUCCOLUAINN
KHCIIOT, IIeJoYed M cojie (BO3MOXHO HCIIONb30BAHHE BUJEO MAaTepuasioB), IMPOBEICHUE
OTIBITOB, WJUTIOCTPHPYIOIIUX TMPHU3HAKK MPOTEKAHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJlka, BbIJEJIEHWE Tra3a, oOpa3oBaHHE BOJbBI), OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPDI



OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil (TOpeHHEe, peakLUuu DPa3JIOoKEHUs, COSAUHEHHMS),
pacno3HaBaHUE HEOPraHMYECKUX BEIIECTB C IMOMOINBIO KAaYECTBEHHBIX pEaKluil Ha HOHBI,
pelIeHNE FKCIIEPUMEHTAIbHBIX 3a/1ay.

HemeraJibl M MX coeJUHEHUS

OOmast xapakrepucTuka TajgoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEepHbIE
crenieHn okucieHus. CTpoeHue M (U3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TraJOrEHOB.
XUMHUYECKHE CBOICTBa Ha NpuMepe xyopa (B3aUMOJCHCTBHE C MeTajllaMH, HEeMeTallJlaMH,
menouaMu).  XsopoBogopoa. ConsiHas — KHCIIOTa, XUMHUYECKHE CBOWCTBA, TIOJyYCHHE,
IIpUMeHeHHue. [[elicTBre XJ10pa U XJIOpOBOJOPO/Ia Ha OPraHU3M YeJIoBeKa. BaykHenue XJ1opuasbl
U UX HaXO0XJIEHHUE B IPUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpPOEHHsSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHune U (QU3NYECKUe CBOWCTBA MPOCTHIX BELIECTB —
KHUCJIOpOAa U Cepbl. AJUIOTPOIHBIE MOJU(PHUKAIIMKA KUCIOPOJIa U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBopopoj, cTpoeHue, (GU3MYEeCKue M XUMHUYecKHe cBoWcTBa. OKCHABI CEphl Kak
MIPEICTABUTEIN KUCIOTHBIX OKcHIO0B. CepHasi KHCIOTa, (PU3NYECKHEe M XUMHYECKHE CBOICTBa
(obmme Kak TpeACcTaBUTENs Kilacca KHCIOT M crenududeckue). XUMHUYECKUE peaklvy,
JeXallie B OCHOBE MMPOMBIIUICHHOTO croco0a TMONydeHHs CEpHOM KUCIOTHL. llpumenenue
cepHodl kucnotbl. ComM CepHOM KHUCIOTBHI, KAavyecTBEHHAas peakuus Ha CyJb(aT-HOH.
Haxoxnaenue ceppl U €€ COEOAUHEHUH B NpUPOAE. XHUMHUYECKOE 3arpsA3HECHHE OKPYKarolIen
Cpellbl COeAMHEHUAMHU cephl (KUCIOTHBIE MOKIH, 3arpsA3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI
€ro IpeIOoTBPaLICHMUS.

OOmass xapakTtepucTuka 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHW OKHCICHHA. A30T, pPacIpOCTpaHCHHWE B MpHpOJE, (UIUYECKHE H
XUMHUYecKkue cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHAK, €ro (GU3MYecKHe U XUMUYECKUE
CBOWCTBa, TMOyueHHe U npuMeHenue. Conu aMMOHHUS, UX (PU3HYECKUe U XUMHUYECKIE CBOMCTBA,
npuMeHeHne. KadecTBeHHass peakiysi Ha MOHBl aMMOHUS. A30THasi KHUCIIOTa, €€ IMOJIydeHHe,
¢usnvyeckne W XHMMHYECKHE CBOMCTBa (0OmIMe Kak TpPEACTAaBUTENs Kiacca KHUCIOT |
cneruduueckue). Mcnonp3oBaHUE HHUTPATOB U COJNEH aMMOHMS B KadeCcTBE MHUHEPaJIbHBIX
ynoopeHuit. XuMU4YeCKOe 3arpsi3HEHUE OKpPYXKalolehd Cpeabl COSNIMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHUE BO31yXa, MOYBbl U BOAOEMOB). Docdop, ammoTponmHble MOAUPHUKALMU
bocdopa, puznueckue u xumuyeckue cporctBa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBA, monydeHue. Mcnosab3oBaHue ¢ochaToB B KauecTBe
MUHEPAJIbHBIX yI100pEHUIl.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIICHHUS. YTJEepoJl, aJUIOTPOIIHbIE MOAU(UKAIINH, PaCIPOCTPAaHEHHUE B
npupoje, GU3nUecKue U XMMU4Ieckue cBoiictsa. AncopOuust. Kpyropopot yriiepoga B npupo/e.
Oxcuppl yriaepoaa, ux pU3NYECKUe U XUMHUYECKHE CBOWCTBA, IEWCTBUE HA >KUBBIE OPTaHU3MBI,
MOJTydeHHE U NMPUMEHEHHE. DKOJIOTHYecKue MmpobieMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIO0TE3a INI00aIbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM >Q¢eKkT. YroibHas KHCIOTa U €€
CONM, UX (PU3MUECKHE M XUMHYECKHE CBOICTBa, NOJydyeHHEe M NpuMeHeHue. KauectBeHHas
peakmusi Ha  kapOoHaT-woHbl.  Mcmomp3oBaHue  kapOoOHATOB B OBITY, MEIMIIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO031CTBE.

[lepBoHayasibHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEJAMHEHUSX Yriepoia
(MeraH, BTaH, STWUJIEH, AalETWIEH, 3TaHOJ, TIJULEPUH, YyKCycHas kuciota). [IpuponHsie
HWCTOYHHUKHU YIJIEBOJOPOJIOB (Yrojb, MPUPOJHBINA ra3, HedTh), MPOAYKTHl HX MepepabOTKH
(Oen3uH), UX poiib B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOTOrMYECKH Ba)XKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJax — W HMX pOJM B KHU3HU 4YeJIOBeKa. MarepHallbHOE €JUHCTBO
OpPraHMYECKHUX U HEOPTraHMYECKUX COSIUHEHUH.

Kpemuuii, ero ¢Qusmueckrue W XUMHUYECKHE CBOWMCTBA, IOJY4Y€HHE M IPUMEHEHUE.
Coenunaenuss kpemHusi B npupoje. OOmme mnpexacraBieHuss o0 okcunae kpemuaus (IV) u



KpeMHUEBO kucioTe. CHIIMKAThI, UX UCIIOIH30BAHKE B OBITY, B IPOMBIIIIEHHOCTH. BaxHeiime
CTPOUTENFHBIE MaTepHualibl: KepamMuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [Ipobmembr
0€30MacHOT0 UCTIOIB30BAHUS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKCnepuUMeHm:

M3y4YeHHEe 00pa3Il0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCJIOTHI, MPOBEJACHHE
Ka4eCTBEHHBIX PEAKIIMN Ha XJIOPHUA-HOHBI M HAOIIOJEHNE NMPU3HAKOB WX MPOTEKAHUS, OTIBITHI,
oTpaxkaromue (GU3MYECKUe M XUMHUYECKHE CBONCTBA TaJOreHOB W UX COCIUHEHHUH (BO3MOXKHO
WCIIOIB30BaHUE BHJICOMATEPHAJIOB), O3HAKOMIICHHE C OOpa3liaMy XJIOPHAOB (TaJIOTEHHUIOB),
O3HAKOMJICHHE C oOpasllaMu cepbl W €€ COCIUHEHUSMHU (BO3MOXHO HCTIOJIh30BaHUE
BHJICOMATEepHasoOB), HaOMIOACHUE Tmporlecca OOyrJIMBaHWA  caxapa TMOJ  JICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYE€HHE XUMHUECKUX CBOMCTB pa30aBlieHHON cepHOU
KHCIIOTBI, TIPOBEJCHHE KAYECTBEHHOH peakiMM Ha cynb(aT-uoH U HaONIO/IeHHEe MpHU3HaKa eé
MPOTEKaHMs, O3HAKOMJICHHE C (PU3NUYECKUMHU CBOMCTBAMM a30Ta, (hocdopa U UX COeAUHEHHH
(BO3MOXHO HCTIOB30BAaHUE BUIEOMATEPHAIIOB), 00pa3IiaMu a30THBIX U PocPOpHBIX yI0OpEeHNUH,
MOJIyueHUE, coOMpaHue, paclo3HAaBaHUE M H3Y4YEHHE CBOICTB aMMHaka, IpPOBEACHUE
KAueCTBEHHBIX peakluid Ha HMOH aMMOHUS U Qocdar-uOH W U3yYeHHE NPU3HAKOB HX
MIPOTEKAHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEAbIO (BO3MOXKHO
WCIIOJIb30BaHNE BHUJEOMATEPUAIIOB), M3yUYEHUE MOJIENeH KPHUCTAUIMYECKUX PEHETOK anMasa,
rpaduTa, ¢yiepeHa, O3HAKOMIIEHHE C TIPOIECCOM aACOpOIMHM PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTIEM M YCTPOWCTBOM MPOTHBOrasa, MojdydeHue, cOOupaHue, pacrno3HaBaHue
U M3y4YCHHE CBOWCTB YIJIEKHCIIOTO Tra3a, NMPOBEJCHHE KadeCTBEHHBIX PEaKIMi Ha KapOoHAT U
CUJIMKAaT-UOHbl M U3Y4YEHUE IMPU3HAKOB HX IMPOTEKAHUSA, O3HAKOMJIEHHWE C MPOAYKIMEH
CUJIMKaTHOM TMPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a1ad 1o Teme «Baxuewmme
HEMETAJUJIbl U UX COCTUHEHUSI.

MeTa/uibl M UX COeTUHEHUS

OOmiass xapakTepUCTHUKA XHUMHUYECKHUX DJIIEMEHTOB — METaUIOB Ha OCHOBAaHUU UX
nonoxxeHus B [lepuonnueckoi cucreme xumuueckux sneMeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTrauioB. MeTramuyeckass CBf3b M METAUIMYECKas KpHUCTAJIMYecKas
peméTka. DNeKTPOXUMUYECKUM psAl HaNpsHKeHUH MeTauioB. Dusmyeckne M XUMUYECKHE
cBoiicTBa MeTaisioB. OOmIMe crocoObl MmonydeHuss MeTauioB. [IoHsATHE O KOPPO3UU METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI KX OT Koppo3uu. CruiaBsl (CTalb, YyTryH, JIOPAUTIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MTPOMBIIILJICHHOCTH.

[[lenounble MeTauIbL: MOJIOXKEHHUE B [leproanyueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXxOXAeHUE B npupoje. Puznueckue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U THAPOKCHIBI HATpHUs U Kaius. [Ipumenenune
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUII.

[I{esrouHO3EMENBHBIE METAJUIBI MarHuid M KajabUui: MonoxxkeHue B Ilepuogmueckoit
cucreme xumuueckux anemeHtoB [[. M. MeHnpneneeBa, CTpOEHME MX aTOMOB, HAaxO0XKJICHUE B
npupoge. Ousnyeckne 1 XMMHUYECKHE CBOMCTBA MarHus M Kaiplusd. BakHelmue coenuHEeHus
KanbIust (OKCHII, TUIPOKCU], comr). JKECTKOCTD BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmomuHuil: nonoxkenue B llepuonnueckor cucreme xumuueckux siemeHTtoB J[. .
Menaeneesa, CTpOEHHE aTOMa, HaxoXkJAcHUE B npupoje. Ou3nueckue 1 XMuMHUYECKHUE CBOMCTBA
anmoMuHus. AMQOTepHbIe CBOMCTBA OKCH/IAa U THJIPOKCHU]IA AJIFOMUHHUS.

Kenezo: mnonoxenue B llepuoguyeckoit cucreme xumuueckux osaementoB . .
MenpeneeBa, CTpOEHHE aTOMa, HaxoXkAeHUEe B npupoje. Ouznueckue U1 XMMUYECKUE CBOMCTBA
xene3a. Okcunbl, rugpokcuasl u conu xenesa (II) u xeneza (IIl), ux cocras, cBolcTBa U
MOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O0pa3llaMM METa/lIOB M CIUIaBOB, MX (PU3UYECKHMMH CBONCTBaMH,
U3Y4YEHHUE pE3YJIbTaTOB KOPPO3UM METAJIOB (BO3MOYKHO MCIIOJIB30BAHME BHUAEOMATEPHUAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJbIMs U HATPHs C BOJOM (BO3MOXHO HCIOJIb30BaHHUE



BHUJIEOMATEpPHUAJIOB), HUCCJEIOBAHME CBOMCTB >XECTKOM BOJbI, Ipollecca TOPEHHs Keje3a B
KUCJIOposie  (BO3MOXHO  HWCIIOJB30BAaHHWE  BHUJIEOMATEPHAIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIMil HA MOHBI: MarHus, KaJbliUs, aJIFOMUHUA, LIMHKA, *kene3a (II) u xeneza
(III), memau (1), HaGmroeHMe U OMHMCAaHKE MPOILIECCOB OKPAIIMBAHUS [UIAMEHM MOHAMH HaTpus,
Kallusl U Kaiblus (BO3MOXKHO HCIIONB30BaHHE BUIACOMATEPHAIOB), HUCCIeI0BaHNE aM(OTEPHBIX
CBOWCTB T'HJIPOKCHAA AIFOMUHMS U THAPOKCH/IA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 10
TeMe «BakHellre MeTaibl U UX COCTUHEHUSD.

XuMHS H OKPYIKAOLIAs cpeaa

BemiectBa u Matepuansl B HOBCEIHEBHOM KU3HU 4YellOBEKa. be3omacHoe HCIOJIb30BAaHUE
BEIIECTB M XUMHUYECKHX peakuuil B ObITy. [lepBas moMomipb Npu XHMHUYECKHUX OXOrax u
OTPABJICHUSAX.

XuMUYecKoe 3arpsi3sHeHHe OKpY)Karollel cpelpl (MpeaenbHas JOMycTUMasi KOHIEHTpalus
BemecTs, naiee — [1JIK). Pons XxuMuu B pelieHnn 3KOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3loB MaTepraioB (CTEKIIO, CIUIABbl METAJIOB, IIOJTMMEPHBIC MATEPHAIIBI).

Meoswcnpeomemmnnie ceasu

Peanuzanust MeXnpeaMETHBIX CBS3EH MPHU M3YUYEHUU XUMUHU B 9 KIlacce OCYIECTBIISCTCS
yepe3 HCIMOJb30BaHHWE KaK OONIMX €CTECTBEHHO-HAYYHBIX TMOHSATUH, Tak U TOHSATHI,
SIBJISTFOLUXCSL CHCTEMHBIMU JIJIs1 OTAEIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE MOHATHS: T HAy4yHBIH (DakT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaNM3,  CHUHTE3,  KIacCUpUKaIUsi,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIEPHUMEHT,
MOJIETUPOBaHNE, U3MEPEHUE, MOJIEINb, SIBJICHHE, TAPHUKOBBIN 2P PEKT, TEXHOIOTHS, MATEPUAIIHI.

®usuka:  Marepusi, aToMm, OJJEKTPOH, HPOTOH, HEUTPOH, HMOH, HYKIHJ, H30TOIbI,
PaANMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUM 3apsij, MPOBOJHHMKH, MOJYIPOBOJHUKH,
TUDIICKTPUKHY, (POTOIIEMEHT, BEIIECTBO, TEJO, O0BEM, arperaTHOE€ COCTOSIHWE BEIIEeCTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTaJUIMYeCKas peméTKa, CIjiaBbl, (U3NYECKHUE BEIUYHHBI,
€IMHUIIBI U3MEPEHUs, KOCMUUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE311b1, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocUcTEMa, MUHEPATbHBIE YIOOPEHHUS,
MHKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: atMocepa, ruapocdepa, MHHEpaNbl, TOPHBbIE TOPOJbI, TOJE3HBIE
HCKOIaeMbI€, TOILIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIUYHOCTHBIE PE3YJBbTATbBI

JIM4HOCTHBIE pPE3ylbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIETO 0O0pa3oBaHUs
JIOCTUTAIOTCS B X0JI¢ OOYYCHUS XUMHUU B €IMHCTBE YICOHOW M BOCITUTATEIIEHOM JCSITSIIEHOCTH B
COOTBETCTBUM C  TPAJAULIMOHHBIMU  POCCHUWCKHUMH  COLMOKYJIBTYPHBIMH H  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHATHIMH B OOIIIECTBE IpaBWJIaMU M HOPMaMHU TOBEJCHUS U
CIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS M COITMATN3AINN 00yJaIOIUXCS.

JIMYHOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIUXCS PYKOBOJCTBOBATHCS
CUCTEMOU TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIlMH M pACIIMpPEHUE OMbITa JCATEILHOCTH Ha €
OCHOBE, B TOM YHCJIE€ B YaCTH:

1)maTpuoTHYEeCKOro BOCIUTAHUA:

IIEHHOCTHOTO OTHOINICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HACJICUIO, TOHMMAHHS 3HAYCHUS XUMHUYECKOH HAyKH B JKU3HH COBPEMEHHOI'O OOIIeCTBa,
CIOCOOHOCTH BJIAJETh JIOCTOBEPHOW WMH(MOpPMAIMEl O MEePEOBBIX JOCTHKEHUSIX U OTKPBITHSIX
MUPOBOM U OTEYECTBCHHOW XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpPOWCTBE
MHUpa ¥ 00IIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

MPEACTaBICHUS O COIMAIBHBIX HOPMaxX W TpaBUIaX MEKIUYHOCTHBIX OTHOIICHUH B
KOJIJICKTHUBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 0OIIIECTBEHHO MTOJIC3HOM,
y4eOHO-MCCIIeI0BATEeIbCKOM, TBOPUECKOW MW JPYrUX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPA3HON COBMECTHOM ACSITEIHHOCTH NP BHITIOJHEHUN YYEOHBIX, TO3HABATEIbHBIX 337124,
BBIMIOJTHEHUH XHUMHUYECKUX OSKCIEPUMEHTOB, CO3JaHHHM YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHHWIO ¥ B3aHMOIIOMOIIHM B IPOIECCE ITOW ydeOHOW IesATEIIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TOBENEHUE M TOCTYNKH CBOUX TOBapHINEH C TO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHHMS ITOCIICICTBUH IMTOCTYITKOB;

3)IEHHOCTH HAYYHOI'0 O3HAHHUA

MHPOBO33PCHUECKAE  TPEJACTABICHUS O  BEIIECTBE W XUMHYECKOH  PEaKIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBISIOIIUE OCHOBY JUIS
MMOHMMAHHUS  CYINHOCTH HAyYHOW KapTHHBI MHpa, NPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3AMMOCBA3SIX YEIIOBEKa ¢ MPUPOHON Cpesoid, 0 ponu
XMUMHH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYCHHE HOBBIX 3HAHUU MO XUMHH,
HEoOXoIUMBbIe JJi1 OOBSICHEHWS HAOIIOMaeMbBIX TIPOICCCOB W SBJICHHUM, ITO3HABATEIHHOM,
MH(OPMAIIMOHHON U YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPaTypOH, JOCTYITHBIMH TEXHHUYCCKHMH CpPEJCTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

HWHTEpEC K OOYYEHUWIO M TO3HAHMIO, JTIOOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOEKTHON M MCCIIEAOBATEIBCKON JESATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTH M YPOBHS OOYYCHHMsI B TAJIbHEHIIICM;

4)dopMupoBaHNS KYJIbTYPBI 310POBbS.

OCO3HAHWE IIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHUE IMOCIEJACTBHA U HEMPHUITHE BPEIHBIX
MPUBBIYEK (YIMOTpEOJECHUS ajKOTroJisd, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOJIOICHUS
MpaBmwI 0€30MACHOCTH TMPHU OOpAIIEeHWH C XMUMHYECKUMHU BEIIECTBAMHU B OBITY U peaNbHOMN
JKHU3HU;

5)TpynoBoro BocnuTaHus:

HWHTEPEC K MPAKTUYECKOMY M3yUEHHUIO MPOQEeCcCrid M Tpyaa pa3IudHOro pojia, YBaXKEeHUE K
TPYAy U pe3yibTaraM TPYIOBOW JEATEIHHOCTH, B TOM YHCIE HAa OCHOBE INPUMEHEHUS
NpPEeJAMETHBIX 3HAHWW TI0 XHMHUH, OCO3HAHHBIM BBHIOOp WHAMBUIYaJbHOH TpPAaCKTOPUHU



MPOJIOJKEHHSI O0pa30BaHHUS C YYETOM JIMYHOCTHBIX WHTEPECOB U CIOCOOHOCTH K XUMUH,

0OIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCHENTHOM MpOo(EeCCHOHATBHON eATEeIbHOCTH U

pa3BUTHSA HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHLCS B IPO(HECCUOHATILHOM Cpeie;
6)7K0/10rMYeCKOro BOCIUTAHUA:

9KOJIOTHUECKH 11e1ecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CyIeCTBOBAaHMS, TOHMMAaHUE IEHHOCTH 3JI0POBOTO0 M Oe30macHOro obpasa >KHW3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DH3MYECKOMY U TICUXHUYECKOMY 370POBBIO,
OCO3HAHWE MIEHHOCTU COOJIIOICHHUS TIPaBMIJI 0€30TIaCHOTO MOBEJECHUS TIPHU paboTe C BEIECTBAMH,
a TaK)K€ B CUTYAIUSAX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HU JIIOACH;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHUS, MOJydYaeMble NPU HM3YYEHUM XUMHHU, JUIsI PelIeHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH IPUPOJHOM CPEIOH, ISl TTOBBIIEHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbl, OCO3HAHHUS IJ100AIbHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTel MX pelleHus
MOCPEJCTBOM METOJIOB XUMHUU, IKOJIOTHYECKOT0 MBIIUICHHS, YMEHHSI pPYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIMAIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MerampeIMeTHBIX pe3ylbTaTOB BBIACISIOT 3HAYMMBIE AN (OPMHUPOBAHUA
MUPOBO33pEHHUsT OOIICHAYYHBIC MOHATHS (3aKOH, TCOPHS, NMPHUHIIMII, TUIIOTe3a, (PaKT, cucTema,
MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4eOHBIX
peIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHHM U3 3TUX MPEIMETOB (POPMUPOBATH MIPEICTABICHUE O
[EJIOCTHOW HAayYHOW KapTHHE MHUpa, U yHHUBEpCalbHbIE y4eOHbIe NEHCTBUS (TIO3HABAaTEIbHbIC,
KOMMYHUKATUBHBIE, PETYJISTUBHBIC), KOTOPhIE O0ECIEUYUBAIOT (OPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUTAaHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM e TEIBHOCTH.

I[Mo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIe 1eHCTBUS

Ba3oBrble Jjornyeckue neicTBUA:

YMEHUSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHM 3HAHMI:
pacKpbIBaTh CMBICI XUMHUYECKUX TOHATHNA (BBLACNATh HMX XapakTepHble MpPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C JIPYTUMU MOHATUSIMH), UCTIOIB30BATh MOHATHS I OOBSICHEHUS
OTIEeNbHBIX (DaKTOB M SBICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU MM KIaCCH(PHUKAIUU
XUMUYECKHUX BEIIECTB M XUMUYECKHUX PEAKINH, YCTaHABIUBATh IPUYMHHO-CIICJICTBEHHBIE CBS3H
MEXy 00BEKTaMH U3y4eHUs, CTPOUTDH JIOTUUECKUE pacCyXAeHUs (MHAYKTUBHBIC, e TyKTHBHbIC,
10 aHAJIOTUH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHUS MOHATHS (MPEAMETHBIE U METAmnpeAMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOIb3yeMble B XHUMHUHU, MPeoOpa3oBBIBATH IIHPOKO
MpUMEHsSIEMbIE B XUMHH MOJIeTIbHbIC TPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XuMudeckass (opmyna W ypaBHEHHE XHMHUYECKOW pEakmuu — TMPU PEIICHUH y4eOHo-
MO3HABATENbHBIX 3a/a4, € Y4ETOM OITHUX MOJEIbHBIX MPEJICTABICHUNA BBIABIATH U
XapaKTEepU30BaTh CYIIECTBEHHbBIE MPU3HAKA H3Yy4aeMbIX OOBEKTOB — XHMHUUYECKHX BEIIECTB U
XUMHYECKHUX PEAKIIMi, BBISBISITH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBCHHBIC CBSI3U U
MIPOTUBOPEYUS B U3yUAEMBbIX IIPOLIECCAX U ABJICHUIX.

basoBbie ucciieoBaTe/ibCKie 1eHCTBUA:

YMEHHUE HCHOJb30BATh IMOCTABICHHBIE BOIPOCH B KA4eCTBE MHCTPYMEHTA MO3HAHUsA, a
TaKKE€ B KadecTBE OCHOBBI i (OPMHUPOBAHUSI THUIOTE3bl IO MPOBEPKE TNPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXK/ICHUI;

MPUOOpPETEHNE OMbITa MO IUIAHUPOBAHUIO, OPTraHU3alMU W TMPOBEICHUIO YUYEHUYECCKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJ0M MPOIlecca, CaMOCTOSTEIbHO TPOrHO3UPOBATH €0
pe3ynbrat, GopMyIUpOBaTh OOOOIICHHS] M BBIBOJLI IO PE3ylIbTaTaM MPOBEAEHHOTO OIBITA,
HCCIeIOBaHUs, COCTABIISTh OTUET O MPOJIENIaHHOM paboTe.

Pabora ¢ naopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX BHIOB
1 (OpM TIPEICTABICHHUSI, MTOTy9aeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JINTEPATypa



XMMHUYECKOTO COJIepKaHus, CIpaBOYHble TmocoOus, pecypchl HWHTepHeTa), KpUTHUECKU
OILIEHUBATh TPOTHBOPEUYNBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE NPUMEHSTH Pa3IMuHbIe METO/Ibl U 3aIPOCHI MIPU MOUCKE U 0TOOpe MH(pOpMAUU U
COOTBETCTBYIOIIHX JaHHBIX, HEOOXOAMMBIX JIJISl BHITIOJTHEHHUST yIEOHBIX U TO3HABATEIBHBIX 3a/1a4
OTIpeNIeIEHHOr0 TUMA, MPHOOpETeHHEe OomblTa B 00JaCTH HCIOJIb30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHIA, OBJIAJICHHE KYIbTYPOH aKTHBHOT'O MCIIOJIE30BAHHS PAa3TMIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAaIbHYIO (opMy mpeacTaBiIeHUs
WHPOPMAIIMK M WUTFOCTPUPOBATH pEIIaeMble 3a/1a4ll HECIOKHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popMamu rpa@uky ¥ ©X KOMOMHALIUSAMU;

yYMEHHUE WCIIONb30BaTh M aHAIU3UPOBATh B Tpolecce y4eOHOW M HCCIen0BaTEIbCKON
JeSITETLHOCTH UH(OPMAIIHIO O BIMSHUU MPOMBIIIUIEHHOCTH, CEIBCKOT0 X03IHUCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOILIEH MPUPOTHON CPEBI.

KomMyHHUKaTHBHBbIe yHUBepcaJlbHbIe Y4eOHbIe 1elCTBHA:

YMEHHUsSI 3aJlaBaTh BOIPOCH (B XoJe nauaimora W (WJIM) JUCKYCCHH) TI0 CYIIECTBY
oOcyxnaeMoii TeMbl, (HOPMYIHPOBATH CBOM NPEJIOKEHUS] OTHOCHUTEIIHHO BBITIOJHEHUS
NpEe/VIOKEHHOH 3a/1a4H;

YMEHUS MPEACTABISATH NOJTYYSHHBIE PE3YIIbTAaThl IO3HABATEILHON ACSITEILHOCTH B YCTHBIX
¥ THACHBMEHHBIX TEKCTaxX; JIeJIaTh MPE3CHTALMIO0 pPEe3yJbTaTOB BBIOJHCHUS XHMHUYECKOTO
JKCIIepuMeHTa (JTabOpaTOPHOTO ONBITA, JTAOOPATOPHOW pPAOOTHI MO WCCIEIOBAHUIO CBOWCTB
BEIIIECTB, yUeOHOTO MTPOCKTA);

YMEHUSI Y9eOHOTrO COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEIOBATEIILCKOW JICATENIBHOCTH TPH PEIICHHH BO3HHKAKOIIUX TPOOJeM Ha OCHOBE YyuéTa
oOLIMX MHTEPECOB U COIJacoBaHMs MNO3MIMH (00CyXkaeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIUHAIIAS COBMECTHBIX JIEHCTBHM, OTPEICIICHHE KPUTEPUEB 110 OIICHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHble yHMBepPCcAJIbHbIE YUeOHbIE IeCTBHS:

YMEHHUE CaMOCTOSITEIIbHO ONPEACIISTh IETH JeATeIFHOCTH, IJIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBAaTh WU TNPH HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO JICATEILHOCTh, BHIOUPATH
Haubonee HQPQEeKTUBHbIE CHNOCOOBI pelIeHHs Y4YeOHbIX M IO3HAaBaTENIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTHPOBATH TMPEAJIOKEHHBIH aNrOPUTM JCUCTBUH TpU
BBITIOJIHEHUH 33JaHAN € YYETOM TIIOJIyYCHHUS HOBBIX 3HAHMHA 00 M3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLHUAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3ysbTaTa 3asBICHHOM LIy,
YMEHHUE HCIOJIb30BATh U aHAJTM3UPOBATH KOHTEKCTHI, TIPEJIaraéMbIe B YCIIOBHH 3a/1aHUH.

NPEAMETHBIE PE3YJIbTATHI
B cocraBe mnpenMeTHBIX pPE3yIbTATOB IO OCBOCHHUIO O00S3aTEIBHOTO COACPIKAHUSA,
YCTAaHOBJICHHOTO JaHHOW enepaiibHOM pabodyell MporpaMMmoid, BBIACIAIOT: OCBOCHHBIC
OoOydarolMMuUCsT HAay4HbIE 3HAHUS, YMEHHS H CHOCOOBI JEWCTBUH, crenududeckue s
MPEIMETHON 001acTH «XUMUs», BHIBI NEATEIBHOCTH IO TOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSX.
K xonmy oOyuenust B 8 kiacce mpeiMeTHBIE pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUIA:
® PacKphIBaTh CMBICI OCHOBHBIX XWMHUYECKHUX MOHSATHI: aTOM, MOJEKYJa, XUMUIECKUN
AJIEMEHT, TMPOCTOE BEIIECTBO, CJIOKHOE BEMIECTBO, CMeCh (OAHOpPOTHAS U
HEOJTHOPOJIHAsI), BAJICHTHOCTh, OTHOCUTEJbHAs aTOMHAs M MOJICKYJsIpHAs Macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSIPHAS Macca, MaccoBas JIOJII XHMHUYECKOTO
DJIEMEHTa B COCIMHEHHH, MOJISIPHBIA OOBEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COIb,
IEKTPOOTPHUIIATEILHOCTD, CTCTICHh OKHUCIICHHSI, XUMUYECKAasl pEaKInsl, KJIacCH(PUKAIII
pEaKIMii: peaKkiMi COSAUHEHHSI, PEAKIIUN PA3JIOKCHHS, PEaKIMK 3aMEILCHHS, PEaKIHU
00MeHa, 9K30- U IHAOTEPMHUCCKHE PEAKIINH, TETUIOBOH 3(PPEKT peakiuu, SApo aToMa,
QJICKTPOHHBIN CJIOW aTroma, aToOMHas OpOWTaj b, PaaUyC aToMa, XUMHUYECKas CBS3b,



MOJISIPHAsE M HENOJsipHAsh KOBAJIGHTHAs CBsI3b, MOHHAs CBS3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBasi J0Js BelllecTBa (IPOLEHTHAsI KOHLIEHTPAllKs) B PACTBOPE;

® JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKUX IMOHATUA WU MPUMEHATH 3TU
MOHATUS [IPU ONMCAHUY BEIIECTB U UX MPEBPALICHUN;

® UCIOJB30BATh XUMHUYECKYIO CHUMBOJHKY IS COCTaBIeHHS (OpPMYyJ BEIIECTB U
YPaBHEHUN XMMUYECKUX PEaKLUH;

® OmpelessTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OHMHApHBIX COCAMHEHHUSX, CTEHCHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
Onpese€HHOMY KJIacCy COEIMHEHMH 1o QopMmyiaM, BHJI XUMHYECKOW CBS3U
(xoBaJIeHTHas! M1 MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

e packpsiBaTh cMbIch [lepronnueckoro 3akona /l. M. MeHneneeBa: 1€eMOHCTPUPOBATH
MMOHUMaHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB XUMHYECKHX 3JEMEHTOB OT MX
nosoxkeHuss B Ilepuonmyeckoil cucreme, 3aKOHOB COXPAaHEHHS MacChl BEILECTB,
ITOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHHs, 3aKOHAa ABOTaIpo;

® ONUCBHIBATh W XapakKTepu3oBaTh TalOnMuHyio ¢opMmy Ilepuonnyeckoil cucreMsl
XUMHUYECKUX JJIEMEHTOB: pa3iuyaTh MOHATHs «TJIaBHas moArpynmna (A-rpymma)» u
«mmobounas moxarpynma (b-rpynma)», Maneie W OONBIIME TEPHOIBI, COOTHOCHUTH
0003HaYeHMs1, KOTOpble UMeroTcsi B Tabmuie «lleprogudeckas cucteMa XUMUYECKHX
snemenToB J[. 1. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XMUMUYECKHX JJIEMEHTOB (COCTaB M 3apsa  sapa, oOIIee YUCIO 3JIEKTPOHOB U
pacnpe/esieHie uX Mo 3J1eKTPOHHBIM CII0sM);

e Kiaccu(pUUIMPOBATh XUMHUYECKUE JIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XUMUYECCKUE
peakiuu (10 YMCIYy U COCTaBY YYAacTBYIOIIMX B pPEAKIUU BEUIECTB, MO TEIIOBOMY
spdexry);

® XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JINYHBIX
KJIaCCOB, MOATBEPXKJas  ONUCAHHE [pUMEpaMU  MOJIEKYJSAPHBIX  YpPaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUIA;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBPAIEHUN B PA3INYHBIX YCIOBUAX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOI0 3JeMeHTa 1o (popMylie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUECKON peaKIiu;

® TPUMEHSTh OCHOBHBIE ONEpPALUU MBICIUTEIHHOU NESITEIbHOCTA — aHAJU3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CUCTEMATH3alUI0, KIAaCCHU(PUKAIINIO, BBISIBICHHE MPUUYUHHO-
-CJICJICTBEHHBIX CBSI3€M — JIJII M3YYECHUS CBOMCTB BEIIECTB U XHUMHUYECKUX pPEaKIUM,
€CTeCTBEHHO-HAY4YHble ~ METOJbl ~ TO3HaHWs  —  HaONMIOJeHue,  HU3MEpeHue,
MOJICIMPOBAHUE, YIKCTIEPUMEHT (pEasIbHbIN U MBICIIEHHBIH ),

e cCleAoBaTh TpaBUJaM I[IOJIb30BAHUS XUMHUYECKOM TOCyAoH ©  1ab0paTOpHBIM
0o0opy/sOBaHHEM, a TakXKe IMpaBUiIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUM C
WHCTPYKIUSIMHU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTMBITOB MO MOJTYYSHUIO
u coOupaHui0 Ta3000pa3HBIX BEIIECTB (BOAOpPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C ONPEAEIEHHON MAacCOBOM J0JIEM paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKHE HKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TOMOILBIO0 MHJIUKATOPOB (JTAKMYC, (heHOIPTaNCHH, METUIOPAHXK U APYTHE).

K xonmy oOyueHust B 9 kjacce mpeiMeTHBIE pe3yiIbTaThl HA 0A30BOM YPOBHE JOJKHBI
OoTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMECHHM:
® pacCKpbIBaATb CMBICII OCHOBHBLIX XHMHUYCCKHX HOHATHH: XUMUYCCKUHI 3JIEMCHT, aToOM,
MOJIEKYJa, NOH, KATHOH, aHHOH, TIPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, BaJIECHTHOCTH,
SJICKTPOOTPULATCIIBHOCTb, CTCIICHb OKHCJIICHUA, XUMHUYCCKas pPEaKlusd, XUMHUYCCKaA



CBSI3b, TEIUIOBOU A (EKT peakiuu, MOJb, MOJSPHBIA 00BEM, paCTBOP, IIMEKTPOIUTHI,
HERJIEKTPOJIUTHL, DJIEKTPOJUTHYECKAs] UCCOLMAIUs, peaklUud HOHHOrO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMMbIE U HEOOpaTUMBIC pPEaKIIHH,
OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIIMH,  OKHUCJIHTENb,  BOCCTAaHOBHUTEIb,
OKHCJICHHE ¥ BOCCTAaHOBJIIEHHUE, aIOTpOnus, amMpOTepHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HWOHHAS, METAUTMYECKas), KPUCTAJUIMUECKas pemeéTka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaAKLUHU, MPEIeTbHO TOMyCTUMAs
koHneHTpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TOHATUM U MPUMEHATH 3THU
MOHATUS [IPU ONMCAHUU BEIIECTB U UX MPEBPALICHUN;

WCIIOJIH30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISl COCTaBJCHHS (OpPMYT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKLUN;

ONpENENATh BAJIEHTHOCTh W CTENEHb OKHUCJIEHUS XUMUYECKHX JJIEMEHTOB B
COEIMHEHUSAX PaA3JIMYHOIO COCTaBa, MPHUHAIJIECKHOCTh BEIIECTB K OINPEACIIEHHOMY
KJIACCy COEIMHEHUH 1o Qopmynam, BUI XUMUYECKOW CBsI3U (KOBAJICHTHAs, WOHHAS,
MeTaJlJIn4yeckasi) B HEOPraHWYEeCKUX COCJAMHEHMSIX, 3apsij HOHA IO XUMHYECKOH
dbopMmyre, xapakTep Cpeasl B BOJHBIX PAacTBOPAaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON peETKH KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbici [lepuonnueckoro 3akona . . MeHneneeBa u 1eMOHCTPUPOBATh
ero NMOHMMAaHHE: OMHUCHIBATh U XapaKkTepu3oBaTh TabnuuHyo dopmy Ilepuoanueckoit
CHUCTEMbl XUMHUYECKHUX OJJIEMEHTOB: pPa3ju4aTh MOHITHS «rjaBHas mnoxarpymnmna (A-
rpynmna)» ©u «mobouHnas mnoxarpynmna (b-rpymma)», manple W OONBIINE TEPUOIBI,
COOTHOCUTh 00O3HAuUEHUs, KOTOpbIE MMEIOTCSI B IEpPUOAUYECKOM Tabmuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsj Aapa, 00Ilee YUCiIo IEKTPOHOB U paclpe/eNIeHne UX IO AIEKTPOHHBIM CJIOSAM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B HW3MEHEHMH CBOWMCTB JJIEMEHTOB U HX
COCIMHEHUN B MpeJenax MajbIX MEPUOAOB M TJABHBIX MOATPYII C YYETOM CTPOCHUS
HX aTOMOB;

KJIaCCU(PUITUPOBATh XUMHUECKUE AJIIEMEHTHI, HEOPTaHMUECKHE BEIIECTBA, XUMUYECKUE
peakiuu (10 YMUCIYy U COCTaBY YYacCTBYIOIIMX B PEAKIUU BEIIECTB, 1O TEIUIOBOMY
s¢deKTy, Mo U3MEHEHUIO CTETIEHEeH OKUCIICHUS XUMHUECKHUX 2JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) 0OmKEe M cHernupUYECKHe XUMHYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/asl OMUCAHUE MTPUMEPAMU MOJIEKYIISIPHBIX U
MOHHBIX YPAaBHEHHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIIUM;

COCTaBJISITh YPABHEHUS DJICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IEI0YE U COJIEH,
MOJTHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, ypaBHEHUS PEaKIIHid,
MOATBEPXKIAIOIMINX CYIIECTBOBAHUE T'€HETUYECKOM CBS3M MEXIy BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IMOCPEACTBOM
COCTaBIICHUS DJIEKTPOHHOTO OaaHca dTUX PEaKIui;

[POTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBHCUMOCTH OT MX CTPOCHHUS, BO3MOXKHOCTH
IIPOTEKAHUsI XUMUYECKUX IIPEBPAILICHUN B PAa3JIMYHBIX YCIOBHSX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JOJIFO XUMHUYECCKOT'O 3JIEMCHTA I10 (bOpMyHC COCAUHCHUS, MACCOBYIO NOJIKO BCIICCTBA B
pacTBope, MPOBOJAUTH PACUYETHI [0 YPABHEHHUIO XUMUYECKON pEeaKIuu;

coOMroaTh MpaBWia IOJB30BAaHUS XHUMHYECKOW TIOCYJIOH U J1TaOOpaTOPHBIM
o0Oopy/loBaHHEM, a TaK)Ke MpaBWia OOpAIleHHs C BEIIECTBAMH B COOTBETCTBHH C
HUHCTPYKIUSAMHE IO BBIMOIHEHHUIO JTa00PaTOPHBIX XUMUIECKUX OIBITOB TI0 MOJYyYCHUIO
¥ COOMPAHMIO Ta3000pa3HBIX BEMIECTB (aAMMHAKa U YTIIEKUCIIOTO ra3a);



IPOBOIUTH PEAKLIMH, TOATBEPIKIAIONINE KAYSCTBEHHBI COCTaB PAa3IMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM IYTEM XJIOpHI-, OpoMHI-, HOAMI-, KapOoHat-, Qocdart-,
CWJIMKAaT-, Cyab(aT-, T'MIPOKCUA-UOHBI, KATUOHbl AMMOHMS M HOHBI M3y4YEHHBIX
METAJUIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHMUECKUX BEIIECTB;
IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHOM NEATENIbHOCTH — aHAIW3 U CUHTE3,
cpaBHEHHE, O000OIIeHHEe, CHCTEMAaTHU3aLMIO, BBIABICHUE NPUYMHHO-CIEICTBEHHBIX
CBs3eM — JUId M3y4YeHHsI CBOICTB BELIECTB M XHMHYECKHUX PEaKLHi, €CTeCTBEHHO-
Hay4YHble METOABl T[O3HaHMA — HAOJIOAEHWE, UW3MEpPEeHUe, MOJCINPOBAHHE,
HKCIIEPUMEHT (peabHbIN U MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
N . KonauvecTBo yacoB 1eKTPOHHbIE Cnmcok UTOroBbIX Crocod
H; p::;l;’[;(l)—l;)];a::; Bee Kounrpoasb TMpakTHyeckue (undpoBbIe) IJIAHMPYEMBbIX OLlEHKH
—_— 06pa3oBATEbHbIE pe3yJibTaToB ¢ HTOTOBBIX
I NIporpaMMel ro paGoTHI padoTnl pecypesI yYKa3aHHMeM 3TANOB UX | IJIAHHPYEMBbIX
dopmupoBanusn pe3yJIbTaToB
Pasnea 1. [lepBonayajibHble XUMUYeCKHE TOHATHS
1.1 | Xumusg — BaxkHast 5 2 Bu6mmoreka [JOK PackpsiBaTh cMBICT Y CTHBIH o1poc
o0macThb https://m.eds00.ru/7f41 = OCHOBHBIX XMMHYECKHX
€CTECTBO3HAHUS U 837¢c TIOHATHH;
MPAKTUYECKOU
NeATeTbHOCTH
YeIoBeKa CrnenoBath mpaBuiiaM [TpakTrueckas
MOJIb30BaHUsl XUMUYECKON paboTa
MOCYI0H U 1aG0paTOpPHBIM
o0opymoBaHuEM
1.2 BemectBa u 15 1 BubnmmoTexa [HOK HJ’IJ’IIOCTpHpOBaTB YcTHBIN o1IpoC,

XUMHUYCCKUEC pCAKIIUN

https://m.edsoo.ru/7f41
837¢c

B3aUMOCBA3b OCHOBHBIX
XUMHUYECKUX MOHATHU U
NPUMEHSATDH YTH MOHATHS
IPY OMHCAHUU BEUIECTB U
WX IIPEBPALLICHHI;

MpaKkTUYecKast
paboTa,
perieHue 3a1ad,
XUMHAYCCKHM
JUKTAHT,
KOHTpPOJIbHAS

pabota



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[IpumMeHATh OCHOBHBIE
onepanuy MbICIUTEIbHON
JeSITeILHOCTH — aHaJIU3 U
CUHTE3, CPAaBHEHHE,
0000111eHHE,
CHCTEMaTH3aIlHIO,
KJIaCCHU(UKAIIHIO,
BBISIBJICHUE TPUYUHHO-
-CJICZICTBEHHBIX CBSI3€H —
JUISl U3YYEHHSI CBOMCTB
BEIIIECTB U XUMHUCCKUX
pEaKLHii, ECTECTBEHHO-
HAy4YHbIE METOJIbI
MMO3HAHUS — HAOJIOAEHHE,
U3MepeHue,
MOJICJIMPOBAHUE,
9KCIIEPUMEHT (peasbHbIN U
MBICJICHHBIM;




Uroro no pazgeny

20

Pa3pnen 2. BaxxHeiimme npeacTaBuTe M HEOPraHMIeCKUX BeleCTB

2.1 Bo3ayx. Kucnopon. 6 bubimoreka [IIOK OnpenenaTs BaJICHTHOCTh
[Tonsarue 00 https://m.edsoo.ru/7f41 | aTOMOB JIEMEHTOB B
OKCHJIax 837c OMHAPHBIX COCTUHCHHUSX,
2.2 Bonopox. Ilonsatue 8 Bu6imotexa LIOK CreneHb OKHCICHUS VYcTHBIH ompoc,
0 KHCIIOTaxX M COJISIX https://m.eds0o.ru/7f41 | JI€MEHTOB B OMHAPHBIX  MPAaKTHYECKas
837c COEIMHEHMSIX, pabora,
MIPUHA]IEKHOCTD pelieHue
BEIIECTB K 3azady,
ONpeAECIEHHOMY KJIAcCy XUMHYECKUN
COEITMHEHUI 110 JTUKTaHT,
dbopmynam, BUj KOHTPOJIbHAS
XUMUYECKON CBS3U pabota
(xoBaJIeHTHas M MOHHas) B
HEOPraHMYECKHUX
COEJIMHEHUSX;
2.3 Bona. PactBopsrI. 5 Bu6nuoreka IJOK XapakTepH30BaTh YerHblit onpoc,

IToustue 06
OCHOBAHUIX

https://m.edsoo.ru/7f41
837¢c

(onuceiBaTh) o0IIME
XUMHUYECKHUE CBOMCTBA
BEILIECTB PA3JIMYHBIX
KJIACCOB, MOATBEPK/1asi
OIHCaHue IpUMepamMu
MOJICKYJISIPHBIX
YpaBHEHUH
COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIIHii;

[TpakTnueckas
paborta,
peuieHue
3azad,
XUMUYECKHUN
JIAKTaHT,
KOHTpPOJIbHAS
pabota



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

2.4 OCHOBHEIE KJIaCChI 11 1 1
HEOPraHMYECKHUX
COeTUHEHNN

bu6nmorexa LIOK
https://m.edsoo.ru/7f41

837¢c

Hcnonb3oBaTh
XUMHYECKYIO CUMBOIIUKY
JUTSL COCTaBIICHUS (hOpMYyIT
BEIIECTB M YpaBHEHUM
XUMHYECKHUX PEaKIIHii;
CrnenoBaTh nIpaBHIIamMm
MOJTb30BAHUST XUMUIECKOH
MOCYIOH 1 JIaOOPaTOPHBIM
000pyZI0BaHUEM, A TAKKE
mpaBuiiaM oOpalieHus ¢
BEIIECTBAMH B
COOTBETCTBHH C
WHCTPYKITUSMU TIO
BBITIOJTHEHHUEO
1abopaTOPHBIX
XUMHUYECKHX OIBITOB IO
MOJIYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIECTB
Hcnonp3oBath
XUMHUYECKYIO0 CUMBOIIUKY
JUTSL COCTaBJICHHS (hOPMYIT
BEILIECTB U YPABHEHUH
XUMHUYECKUX PEAKIUI

[IpakTueckas
pabora,
KOHTPOJIbHAS
pabota

Hroro no pazgeny 30

Paznen 3. Ilepuoguveckuii 3axon u [lepuoanyeckasi cucrema xummuueckunx 3jiemMenToB /[. U. MenaeneeBa. CTpoeHne aToMoOB.

Xumuuyeckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu

3.1 [lepuoanueckuii 7

but6mmoreka [IOK

PackpbiBath cMBICT

Y CTHBI o1poc



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

3aKOH U
[Tepuonnueckas
cucremMa
XUMUYECKUX
anemenTtoB /I. W.
Menneneena.
Crtpoenue aToma

https://m.edsoo.ru/7f41

837¢c

[lepunonnueckoro 3akoHa
. . Menneneena:
JEMOHCTPHUPOBATH
MMOHUMaHUE
MIEPUONYECKOMN
3aBUCHMOCTH CBOMCTB
XUMUYECKHUX DJIEMEHTOB
OT UX TIOJIO)KCHUS B
[lepnonnueckoi cucreme,
3aKOHOB COXpaHEHUs
Macchl BELIECTB,
MOCTOSTHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO
YU€HHUsI, 3aKOHA
ABorazapo;

Boruucnars
OTHOCHUTEIIbHYIO
MOJICKYJISIPHYIO U
MOJISIPHYIO MacChl
BEILIECTB, MACCOBYIO JOJIO
XUMHUYECKOI0 AIEMEHTA
1o ¢popmMyse COeTUHEHHS,
MacCOBYIO J0JIIO
BEILIECTBA B pacTBOPE,
MIPOBOJIUTH PACUYETHI MO
YPaBHEHUIO XUMHUYECKOU
peaKIuy;

OrnuceiBaTh 1
XapaKkTepU30BaTh
TabnuuHyto Gopmy

XUMHAYECKUH
JIMKTAHT,
TECTUPOBAHUE



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuoanueckoil cucTemsl
XUMHYECKHUX DJIEMEHTOB

[NPOI'PAMME

32 Dy —— 8 bu6mmoreka LIOK Hcnonb3oBath Pemenne
OKHCITHTEIEHO- https://m.edsoo.ru/7f41 XUMHYECKYIO CHMBOJIUKY y4eOHBIX U
BOCCTaHOBHUTEIILHEI 837c JUIsL cOCTaBNeHus popmyn | HPAKTHKO"

& peaKIHH BEIECTB U ypaBHeHHf“I :i“::;E)OBaHH
XUMHYECKHUX PEaKIIHii,
OnpenensTh BAJIGHTHOCTh | Y CTHBIN OIIpocC
aTOMOB 2JIEMEHTOB B CamoorieHka ¢
OMHAPHBIX COCIUHCHHUSIX | HCIIOJIH30BAHHE
M
«OLEeHOYHOr O
JTUCTA»
butmmoreka [IOK
Hroro no pazgeny 15 https://m.edsoo.ru/7f41
837c
bubnunorexa LIOK
PesepsHoe Bpems 3 https://m.edsoo.ru/7f41
837c
OBILIEE KOJIMYECTBO
YACOB IIO 68



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoanuectBo yacos Cnmcok UTOroBbIX Cnocod
HanMeHoBAN e DJIeKTPOHHBIE IUIAHUPYeMbIX OLICHKH
J:;—)H pa3/iesioB U TeM Bc ff:::TpOﬂb IIpakTHyeckue f)lgz(zl:z)(:}ab:gmnue PE3yILTATOB ¢ HTOTOBLIX
nporpaMmb ero paGoThI yKa3aHHeM 3TanoB UX | IJIAHUPYeMbI
padoThI pecypcbl dopMupoBanus X
pe3yJIbTaToB
Paspnen 1. BemecTBo 1 XMMHYeCKHE peaKIUH
11 [loBTOpEHME M ) 1 bubnnoreka [IOK PackpeiBaTh CMBICI KontpoinbHas
yTIyOeHHe 3HAHHMA https://m.edso00.ru/7f41 | OCHOBHBIX XUMHYECKHUX pabora
OCHOBHBIX pa3/ieioB a636 HOHATHI
Kypca 8 kiacca
1.2 OCHOBHBIE 4 butmmoreka [IOK CamocrosTen
3aKOHOMEPHOCTH https://m.edso0.ru/7f41 pHas pabora,
XUMHYECKHIX a636 XUMHUYECKHMA
peakuuit JTUKTAHT
1.3 DnexrpoiauTHyeckas = 8 1 1 bubnuorexa [JOK KontponbHas
JIACCOLMAIMS. https://m.edsoo.ru/7f41 pabora,
XuUMHUYECKHe a636
peakuuu B
pacTBopax
Htoro mo pazneny
17
Pa3nea 2. HeMeTaJIBI H X COeTHHEHHUS
2.1 Obmas 4 1 bubanoreka [JOK PackpeiBaTh cMBICI [TpakTHuecka
XapaKTEPUCTHKA https://m.edsoo.ru/7f41 | Ileppoauyeckoro 3aKkoHa | s paboTa,
XUMHUYECKHX a636 J. . Menneneesa n XUMUYECKHI
sneMeHTOB VIIA- ACMOHCTPUPOBATH €T'0 JUKTAHT



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

rpynnsl. ['agorenst MMOHUMAaHUe
2.2 OO6mmas 6 bubmuoreka [IOK Knaccudunuposats YcTHBIM
XapaKTePUCTHKA https://m.edso0.ru/7f41 | XUMHUYECKHE DJIEMEHTHI, orpoc,
XUMHUYCCKUX a636 HCOPraHn4cCKue XUMHUYECKUMN
351eMeHTOB VIA- BCIICCTBA, XUMUYICCKHUC JUKTAHT
rpynnsl. Cepa u eé peaxknuun
COCTMHEHMUS
2.3 O6mmas 7 but6mmoreka [IOK XapakTepru3oBaTh [TpakTruecka
XapaKTePUCTHKA https://m.edsoo.ru/7f41 | (onuckIBaTh) OOIITHE U s pabora,
XUMHUYECKHX a636 CrienrupUIeCcKue YCTHBIN OTBET
s1emMeHToB VA- XUMHYECKHUE CBOMCTBA
rpyImsL. A3oT, MPOCTBIX U CIOXKHBIX
docdop u ux BEIIIECTB, MOATBEPKIAS
COCIMHEHNS OMMCcaHue NpuMepamMu
MOJIEKYJISIPHBIX U HOHHBIX
yYpaBHEHUI
COOTBETCTBYIOIIHNX
XUMHYECKHUX PEaKIU
24 Oo6mas 8 bu6mmorexa LIOK WnmroctpupoBath Kontponbnas
XapaKTePUCTHKA https://m.edsoo.ru/7f41 | B3aMMOCBSI3b OCHOBHBIX pabora,
XUMHYECKUX a636 XUMHYECKUX MMOHATHN U IIpaKTUYECKast
snemenToR IVA- MIPUMEHATH 3TH TOHATHUS pa6ora
IPYIIEL. YIIepon U IIPU OMKUCAHUU BEIIECTB U
KPEMHHUIT U UX UX TPEBPALLECHAN
COCIMHEHUS
Hroro mo pazneny 25

Pa3gea 3. MeTa/sibl M UX COCANHEHU ST



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

3.1 OO01ue cBOMCTBA 4 bu6nmorexa LIOK PackpsiBath cMbICT VY CTHBIA
METAJUIOB https://m.eds00.ru/7f41 | OCHOBHBIX XUMHUYECKHUX orpoc,
a636 HOHATUH XUMHYECKHUI
JUKTaHT
3.2 Baxneiimme 16 1 bubnmnoreka [JOK Hcnonb3oBath KoHTponbHas
METaJUIBI U UX https://m.edso00.ru/7f41 | XuMHYECKyIO CHMBOJIMKY | pabora,
COeMHEHHS a636 JUISL COCTABJICHUS (hOPMYIT IPaKTHYECKas
BEIIECTB U YpaBHEHUI pabota
XUMHYECKHUX PEaKIU
Hroro no pazueny 20
Paznen 4. Xumus 1 oKpyKamomas cpeaa
4.1 BemecTBa n 3 butmmoreka [IOK [IpuMeHsITh OCHOBHBIE CamocrosTen

MaTepuasl B
KU3HH 4EJI0BEKA

https://m.edsoo.ru/7f41

a636

Oonepaluy MbICIUTEIbHON
NeATeITbHOCTH — aHaJIU3 U
CUHTE3, CPAaBHEHHE,
0000111EHHE,
CUCTeMaTH3AaIHIo,
BBISIBJICHUE TPUYUHHO-
CJIEJICTBEHHBIX CBS3EH —
JUTSL U3Y4EeHHS CBOMCTB
BEILECTB U XUMUYECKUX
pEaKLHii, ECTECTBEHHO-
Hay4YHbIE METO/IbI
MO3HAHUS — HAOJIIOACHHE,
U3MepeHue,
MOJIETMPOBAHUE,
9KCIIEPUMEHT (pealibHbIN U
MBICJICHHBIN ).

pHas paborTa,
YCTHBIN
o1poc



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

Hroro no pazneny

bubnunorexa LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
a636
OBIIEE KOJIMYECTBO
YACOB IIO 68

[NPOI'PAMME



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

9 KJIACC

KoanuectBo yacos Cnmcok UTOroBbIX Cnocod
HanMeHoBAN e DJIeKTPOHHBIE IUIAHUPYeMbIX OLICHKH
J:;—)H pa3/iesioB U TeM Bc ff:::TpOﬂb IIpakTHyeckue f)lgz(zl:z)(:}ab:gmnue PE3yILTATOB ¢ HTOTOBLIX
nporpaMmb ero paGoThI yKa3aHHeM 3TanoB UX | IJIAHUPYeMbI
padoThI pecypcbl dopMupoBanus X
pe3yJIbTaToB
Paspnen 1. BemecTBo 1 XMMHYeCKHE peaKIUH
11 [loBTOpEHME M ) 1 bubnnoreka [IOK PackpeiBaTh CMBICI KontpoinbHas
yTIyOeHHe 3HAHHMA https://m.edso00.ru/7f41 | OCHOBHBIX XUMHYECKHUX pabora
OCHOBHBIX pa3/ieioB a636 HOHATHI
Kypca 8 kiacca
1.2 OCHOBHBIE 4 butmmoreka [IOK CamocrosTen
3aKOHOMEPHOCTH https://m.edso0.ru/7f41 pHas pabora,
XUMHYECKHIX a636 XUMHUYECKHMA
peakuuit JTUKTAHT
1.3 DnexrpoiauTHyeckas = 8 1 1 bubnuorexa [JOK KontponbHas
JIACCOLMAIMS. https://m.edsoo.ru/7f41 pabora,
XuUMHUYECKHe a636
peakuuu B
pacTBopax
Htoro mo pazneny
17
Pa3nea 2. HeMeTaJIBI H X COeTHHEHHUS
2.1 Obmas 4 1 bubanoreka [JOK PackpeiBaTh cMBICI [TpakTHuecka
XapaKTEPUCTHKA https://m.edsoo.ru/7f41 | Ileppoauyeckoro 3aKkoHa | s paboTa,
XUMHUYECKHX a636 J. . Menneneesa n XUMUYECKHI
sneMeHTOB VIIA- ACMOHCTPUPOBATH €T'0 JUKTAHT
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rpynnsl. ['agorenst MMOHUMAaHUe
2.2 OO6mmas 6 bubmuoreka [IOK Knaccudunuposats YcTHBIM
XapaKTePUCTHKA https://m.edso0.ru/7f41 | XUMHUYECKHE DJIEMEHTHI, orpoc,
XUMHUYCCKUX a636 HCOPraHn4cCKue XUMHUYECKUMN
351eMeHTOB VIA- BCIICCTBA, XUMUYICCKHUC JUKTAHT
rpynnsl. Cepa u eé peaxknuun
COCTMHEHMUS
2.3 O6mmas 7 but6mmoreka [IOK XapakTepru3oBaTh [TpakTruecka
XapaKTePUCTHKA https://m.edsoo.ru/7f41 | (onuckIBaTh) OOIITHE U s pabora,
XUMHUYECKHX a636 CrienrupUIeCcKue YCTHBIN OTBET
s1emMeHToB VA- XUMHYECKHUE CBOMCTBA
rpyImsL. A3oT, MPOCTBIX U CIOXKHBIX
docdop u ux BEIIIECTB, MOATBEPKIAS
COCIMHEHNS OMMCcaHue NpuMepamMu
MOJIEKYJISIPHBIX U HOHHBIX
yYpaBHEHUI
COOTBETCTBYIOIIHNX
XUMHYECKHUX PEaKIU
24 Oo6mas 8 bu6mmorexa LIOK WnmroctpupoBath Kontponbnas
XapaKTePUCTHKA https://m.edsoo.ru/7f41 | B3aMMOCBSI3b OCHOBHBIX pabora,
XUMHYECKUX a636 XUMHYECKUX MMOHATHN U IIpaKTUYECKast
snemenToR IVA- MIPUMEHATH 3TH TOHATHUS pa6ora
IPYIIEL. YIIepon U IIPU OMKUCAHUU BEIIECTB U
KPEMHHUIT U UX UX TPEBPALLECHAN
COCIMHEHUS
Hroro mo pazneny 25

Pa3gea 3. MeTa/sibl M UX COCANHEHU ST
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3.1 OO01ue cBOMCTBA 4 bu6nmorexa LIOK PackpsiBath cMbICT VY CTHBIA
METAJUIOB https://m.eds00.ru/7f41 | OCHOBHBIX XUMHUYECKHUX orpoc,
a636 HOHATUH XUMHYECKHUI
JUKTaHT
3.2 Baxneiimme 16 1 bubnmnoreka [JOK Hcnonb3oBath KoHTponbHas
METaJUIBI U UX https://m.edso00.ru/7f41 | XuMHYECKyIO CHMBOJIMKY | pabora,
COeMHEHHS a636 JUISL COCTABJICHUS (hOPMYIT IPaKTHYECKas
BEIIECTB U YpaBHEHUI pabota
XUMHYECKHUX PEaKIU
Hroro no pazueny 20
Paznen 4. Xumus 1 oKpyKamomas cpeaa
4.1 BemecTBa n 3 butmmoreka [IOK [IpuMeHsITh OCHOBHBIE CamocrosTen

MaTepuasl B
KU3HH 4EJI0BEKA

https://m.edsoo.ru/7f41

a636

Oonepaluy MbICIUTEIbHON
NeATeITbHOCTH — aHaJIU3 U
CUHTE3, CPAaBHEHHE,
0000111EHHE,
CUCTeMaTH3AaIHIo,
BBISIBJICHUE TPUYUHHO-
CJIEJICTBEHHBIX CBS3EH —
JUTSL U3Y4EeHHS CBOMCTB
BEILECTB U XUMUYECKUX
pEaKLHii, ECTECTBEHHO-
Hay4YHbIE METO/IbI
MO3HAHUS — HAOJIIOACHHE,
U3MepeHue,
MOJIETMPOBAHUE,
9KCIIEPUMEHT (pealibHbIN U
MBICJICHHBIN ).

pHas paborTa,
YCTHBIN
o1poc
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Hroro no pazneny

bubnunorexa LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
a636
OBIIEE KOJIMYECTBO
YACOB IIO 68

[NPOI'PAMME
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