MHUHUCTEPCTBO NPOCBEIIEHUSI POCCUMCKOM ®EJNEPAILIMHA
HenapramenT CmouteHCcKoi# 06,1aCTH MO 00pa30BaAHHIO H HAyKe
MyunnuunanbHoe obpazoBanue '"CmoJieHckuii paion' CMoJieHckoit 061acTH

MBOY Ilpuropckas CII

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Ha 3aceJaHuH PykoBogurens [IIMO Hupexrop MBOY
NeJaroruyeckoro coBera y4uTesei OHooruu, I"Ipnrop%ogl CII

XUMUH, reorpaduu, @ /‘/ oA il

e . B.IT” [Tonu3oBIeB

o 4
ITpoToxomn Ne 1 eclle (}
oT «31» aBrycra 2023 .

[Tpukaz Ne 290

/
E.H. Makosa 1 (31, aBrycrta 2023 .

[Tporoxoi Ne 1
oT «28» aBrycra 2023r.

PABOYAS ITPOIT'PAMMA
(ID 805688)

yueOHoro npeamera «XumMus» (ba3oBblid ypoBeHbD)

U1 oOy4Jaromuxcs 8 — 9 KiaaccoB

c. [Ipuropckoe, 2023 roa



IHHOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1Mo XMMHHM Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHMsI COCTaBICHA HAa OCHOBE
TpeOOBaHUN K pe3ynbTaTaM OCBOCHHS OCHOBHOW O0Opa30BaTEIbHOW MPOTpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacrasieHHbx B @PI'OC OO0, a takke Ha ocHOBE (enepanbHOl pabodell mporpaMmsl
BOCIUTAHUS M C y4ETOM KOHIEMLHMHU IMpEenoJaBaHus y4yeOHOro mnpeamera «XuMmus» B 00pa3zoBaTeIbHBIX
opranusanusax Poccuiickoit denepanun.

[IporpamMma mo xumMuM Ja€T MpeACTaBICHUE O IeNsAX, 0O0lel cTpaTeruu oOydeHus, BOCIIUTAHUS U
pa3BuTHs O0y4aroOmMXCsl CPEeACTBaMU y4eOHOTO MpPEIMETa, YCTaHABIMBAET O0s3aTEIbHOE INPEIMETHOE
coJiep>KaHue, MpeaycMaTpUBAeT paclpeiesieHue ero mo KijaccaM M CTPYKTYpUpPOBAHHME IO paslienaM u
TeMaM [porpaMMbl IO XUMHUH, OINpPEACNAeT KOJIMYECTBEHHbIE M KAUYECTBEHHBIC XapaKTEPUCTUKHU
COJIEp>KaHusl, PEKOMEHIyEMYIO0 TOCJIEI0BATEIIbHOCTh H3YYEHHUS XHUMUU C YYETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSA3€H, JOTMKH Y4eOHOTO TIpOIecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydJaroluxcs,
OTpesieNIsieT BO3MOXHOCTH TMpeAMeTa JJs pealu3aluu TpeOOBaHHM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa30BaTeNpbHON MPOTpaMMBl Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs, a Takxke TpeOOBaHUH K
pe3ynbrataM OOyuYeHHs XUMHUHM Ha YpPOBHE LieNiell M3ydeHHus IMpelIMeTa U OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENBHOM JESTEILHOCTH 00YUaIOIIErocs 0 OCBOCHUIO YyUYEOHOTO COIEPKAHMS.

3HaHHE XUMHUHU CIY>KUT OCHOBOWM JJisi (OPMHUPOBAHUS MHPOBO33PEHHS O0O0ydYarollerocs, €ro
MPEJICTABICHAA O MAaTepHUaJbHOM EJIMHCTBE MHUPA, BAXHYIO pPOJIb HIPAlOT (HOPMHpPYEMBIC XUMHEH
MIPEJICTABJICHHS O B3aMMOIPEBPAICHHUSIX SHEPTUU U 00 BOJIOIUHU BEIIECTB B MPHUPOJAE, O MYTSAX PEIICHUS
JI00ANBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHUSI UEJIOBEUECTBA — CHIPHEBOM, SHEPIETHUUECKOW, MHUIIEBOU U
AKOJIOTMYECKOi 0e30macHOCTH, MPoOIeM 3APaBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peann3alii BO3MOKHOCTEH JJIsl CaMOPa3BUTHUS U (POPMUPOBAHUS KYIbTYPbl TUUHOCTH,
e€ o01mel U GyHKIIMOHATHHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHKE MBIIIJICHHUS K TBOPUECKHUX CIIOCOOHOCTEH 00yJarommxcs, HAaBbIKOB UX
CaMOCTOSITEJIbHOM ~ y4eOHOM  JesTeNbHOCTH, SKCHEPUMEHTAIbHBIX U  MCCIEAO0BAaTENbCKUX YMEHUH,
HEO0OXOIUMBIX KaK B MOBCETHEBHOM KU3HH, TaK U B TPO(HECCHOHATBHON JesITeNbHOCTH;

3HaKOMHUT CO CIEHU(HUKONW HAYyYHOTO MBIIUICHHS, 3aKJIAIBIBAET OCHOBBHI IIEJIOCTHOTO B3IJIAAA Ha
€IMHCTBO MPHUPOJBI M YEJIOBEKa, SIBISETCS OTBETCTBEHHBIM JTalloM B (OPMUPOBAHUU ECTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4aroUINXcs;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOrHYECKOE 00pa3oBaHUE 00y4arOIIUX CS.

JlanHple HampaBieHHs B OOy4eHWHM XUMHUU OOECHEeUMBAIOTCS CHENMU(UKON comep aHHUs Yy4eOHOTO
MpeAMETa, KOTOPBIM SBISETCS TMEJAarorndecKu aJarTUPOBAHHBIM OTpaX€HHEM 0a30BOW HAayKW XHMUM HA
OIIpeAECIEHHOM JTare €€ Pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOro OOIIero oOpa3oBaHMs OPHUEHTHUPOBAaH HA OCBOEHUE
00y4aIOIUMUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XMMHH, OCHOB HEOPTaHMYECKON XMMHH U HEKOTOPBIX
OTJIETTbHBIX 3HAYUMBIX TIOHSITHI OPraHNYECKON XUMUH.

CtpykTypa coaepkaHus IPOrpaMMbI IO XUMUU c(POpMHUpPOBaHA HA OCHOBE CUCTEMHOTO MOJX0/a K €€
n3yueHuo. CojepxaHue CKJIaJbIBA€TCSl U3 CHUCTEMBbl MOHATHUH O XMMHUYECKOM 3JIEMEHTE M BEUIECTBE U
CUCTEMBI MOHATHH 0 XUMHUECKON peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHU30BAHbBI M0 MPUHITUITY
MOCJIEZI0BATEIBHOIO Pa3BUTHUS 3HAHUN HAa OCHOBE TEOPETUUECKHUX MPEJICTABICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YY€HHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— IpeCTaBIIEHU 00 ANIEKTPOTUTHYECKON AUCCOIMAIIH BEIIECTB B pACTBOPAX.

Teopernueckue 3HaHUS pacCcMaTPUBAIOTCS HA OCHOBE HIMIMPHUYECKU MOJYYEHHBIX M OCMBICIEHHBIX
(akToB, pa3BUBAIOTCS MOCIIEI0BATENBHO OT OJIHOTO YPOBHS K JPYTroMYy, BBITOJNHSS (YHKIUN OOBSICHEHUS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS M BO3MOKHOCTEH MPAKTHUUYECKOrO0 NPUMEHEHUS U TMOJy4eHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHHE MPOrpaMMbl MO XUMHUHU CHOCOOCTBYET (OPMHUPOBAHUIO TMPEACTABICHUS O XUMHUYECKOM
COCTABJISIFOLIEH HAy4YHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOW MPUPOJIbI, [IEHHOCTHOIO OTHOIICHHS K
Hay9HOMY 3HAHUIO U METOJIaM TMO3HAaHMsI B HayKe. M3ydeHne XuMuu mporuCXOUT C MPUBIICYCHUEM 3HAHUN



U3 paHee M3y4eHHBIX YUeOHBIX MpeaMeToB: «Okpyxkatoumit Mupy, «buonorus. 5—7 kmacce» u «Pusnka. 7
KJIace».

[Ipu M3ydeHUH XUMHH MPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKON IEATEIbHOCTH YEJIOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphI. 3a7ada yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBbI XUMUYECKUX 3HAHUH
— BaXHEHIMX (aKTOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX TOJOXKEHHUH, IOCTYMHBIX O00O0OICHHI
MHPOBO33PEHUYECKOI0 XapakTepa, sA3blka HAayKd, B IMPHOOIIEHMM K HAydHbIM METOJaM II03HAHUS IpU
M3YYEHUU BEUIECTB U XMMUYECKUX peakuui, B (OpMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHHH U MX
IIPUMEHEHUH B y4eOHO-IIO3HABATEJIbHOM M y4yeOHO-UCCIIE0BATEIbCKON €ATEIbHOCTH, OCBOCHUM IPaBUII
6e301macHOro 00paleHus ¢ BEUIECTBAMH B IIOBCETHEBHOM KU3HU.

[Ipu m3yueHNH XMMHH Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS Ba)KHOE 3HAYECHHE MPUOOpENH
TaKue 1eNH, KakK:

— (opMupoBaHHEe HMHTEUICKTYyalbHO pPa3BUTOM JMYHOCTH, TOTOBOM K CcaM000pa3oBaHHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHUIO pEIIEHUH, CIOCOOHOW aJanTHUpOBaThCs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HaMpaBJICHHOCTh OOyYEHUS Ha CHCTEMAaTHYeCKOe MPUOOIIEHNE 00YYarOIIUXCS K CaMOCTOSITENbHOM
MO3HABATEIBHON NIEATENbHOCTH, HAyYHBIM METOAAM IMO3HaHMSA, (OPMHUPYIOIIUM MOTHBAIMIO M pPa3BUTHE
CHOCOOHOCTEH K XUMUU;

— obecrieueHre YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO 00YJAIOIIUMUCS OTBITA Pa3HOOOPa3HOM
NeSITeNIbHOCTH, TIO3HAHMSI U CaMOIIO3HAHUS, KIIFOUEBHIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), MMEOIIUX
YHUBEPCAJIbHOE 3HAYEHUE JIUISl Pa3IMYHBIX BUJIOB I€ATEIbHOCTH;

— ¢opmupoBanue oOmel (QyHKIHOHATBHOW M €CTeCTBEHHO-HAYYHON TpaMOTHOCTH, B TOM 4YHCIIE
YMEHHUM OOBSACHATH U OLICHUBATh SIBJICHUSI OKPY)KAIOIErO0 MHUpA, UCHOJb3Yysl 3HAHUS U OIBIT, [IOJyYEHHBIE
IpU W3YYCHUU XUMHUH, MPUMEHITh UX HpPU pPEUIeHHH NpoOJieM B IOBCEJIHEBHON >KU3HU M TPYHAOBOMN
NeSITENIbHOCTH;

— ¢opMupoBaHHe Yy OOYyYarOIIMXCSd TYMAaHUCTHUYECKUX OTHOIICHUH, TOHUMAHUS IIEHHOCTH
XUMHAYECKUX 3HAHWUU IS BBIPAOOTKH HKOJIOTHYECKH IIE€JIECOO0pa3HOT0 MOBEACHHS B OBITY W TPYIOBOM
JESATEIBbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3710POBbS U OKPYKAIOILIEH IPUPOIHOM CPEJIbI;

— pa3BUTUE MOTHUBALIUU K O0OYUEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE
YCBOGHHUS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mpoduns u
HaIpPaBJIEHHOCTH JaJIbHEHIIET0 00y4YeHHUSI.

OO11ee yKcIo 4acoB, OTBEAEHHBIX IS U3yYEHUsI XMMUU Ha YpOBHE OCHOBHOT'O 00IIEro oOpa3oBaHMUs,
coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefIeNni0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).



COILEPKAHUE OBYYEHUSA

8 KUIIACC

IlepBOoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Poib XMMHM B JKHM3HM 4YellOBeKa. XMMHUS B CHCTEME HayK. Tena W BellecTBa.
dusnueckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOsiHUE BelecTB. [loHATHE 0 METO/1aX MMO3HAHUS B XUMUH.
UucTteie BemecTBa u cMecH. CrIocoOBI pasiesieHUs] CMECeH.

ATOMBI M MOJIEKYJIbl. XUMHYECKUE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKUX 3JIeMEeHTOB. [Ipocteie u
CJIOXKHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi popmyia. BaneHTHOCTh aTOMOB XHUMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BewlecTB. OTHocuTenbHas aroMHass wmacca. OTHOCHUTENbHAs MOJIEKYyJIsipHas Macca. MaccoBasg 1oiis
XUMHUYECKOI'0 3JIEMEHTA B COEAMHEHHH.

KomnuectBo BemiectBa. Monb. MonsipHas Macca. B3auMOCBsI3b  KOJIMUECTBA, MacChl M 4HUClIa
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopmynamMm XMMHUYECKUX COSAMHEHHH.

®usznueckue M XMMHUYECKHE SBJICHHUS. XUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH COXPAHEHMS
Macchl BENIeCTB. XHMHUYECKHME ypaBHeHHs. Kiaccudukamuss XUMHUYECKHX peakuuid (CoenuHEeHUs,
pasoKeHUs, 3aMeleHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOI MOCYAOH, nMpaBuiamMu paboTsl B Jabopatopuu U npuémamu oOpalieHus ¢
na00opaTOpHBEIM 000PYJOBaHUEM, U3yYCHHE M ONMUCAaHHE (PU3MUECKUX CBOMCTB 00Pa3lOB HEOPTaHMYECKHX
BellecTB, HaOmoaeHue ¢u3nyeckux (IJIaBICHHE BOCKA, TasHHUE JIbJla, PACTUpPAHHME caxapa B CTYIKE,
KUIIEHUE W KOHJIEHCAllMs BOJABI) M XUMHUYECKUX (TOPEHHE CBEUYH, MPOKAIMBAHHE MEIHON IMPOBOJIOKH,
B3aMMOJICIICTBIE Mella C KHCIOTOM) SIBJICHMI, HaOJIOJICHWE W OMNHMCAHHE TPU3HAKOB MPOTEKAHUS
XUMHUECKUX peakuui (pas3sioKeHHe caxapa, B3aUMOAECHCTBHE CEPHOM KHUCIOTHI C XJIOpHAOM Oapus,
pasnokenue ruapokcuaa meau (I1) mpu HarpeBanuu, B3auMojeicTBIE Kese3a ¢ pactBopom comu meau (11),
M3ydeHHE CIOCOOOB pa3felieHHs CMEeCei: C TIOMOIIBI0 MarHura, (QWIBTPOBAaHHE, BBIIAPHBAHNE,
TUCTHIUISIMS, XpoMarorpadus, MpPOBEACHHE OYHCTKM IOBAPEHHOW CONM, HAONIOJICHWE W ONHCAHHE
pe3yJIbTaTOB MIPOBEJCHUS OINbITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3/laHuE Mojesel
MOJIEKYI (IIapOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYECKHX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucinopoa — snemeHT u npoctoe BewiecTtBo. Haxoxnenue
KHCIIOpO/ia B MpHpoje, pU3nUeckre U XUMHUecKue cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kucnopoya. CriocoObl MOTy4YeHHs] KUCIOPO/ia B IaDOPaTOPUU U MPOMBIIIIIEHHOCTH. KpyroBopoT kucinopoaa
B nipupoje. O30H — alIOTponHas MOAU(PUKALMS KUCIOPOAA.

TennoBoii 3 pekT XuMUIEeCKON peakiuu, TEPMOXUMHYECKHE YPAaBHEHHUS, YK30- U DHIOTEPMUUYECKUE
peakuuu. TormBo: yroias U MeTaH. 3arpsi3HEHHE BO3yXa, YCUJIEHUE MapHUKOBOIO 3 deKra, pa3pyuieHue
030HOBOIO CJIOSI.

Bonopon — snemeHt u mpocroe BemiecTBo. HaxokneHue Bopopoia B mpupojne, (usnueckue u
XUMHUYECKHUE CBOICTBA, MPUMEHEHHE, CIIOCOObI momydeHus. KucmoTs u conu.

MousipHblii 00BEM ra3oB. Pacuérhl 10 XUMUYECKUM ypaBHEHUSIM.

duznueckue cBorcTBa BoAbl. Bojma kak pactBoputens. PactBopbl. HacklllieHHbIE 1 HEHACHIILIEHHbIE
pacTtBOpbl. PacTBOpUMOCTH BElIECTB B BOJie. MaccoBasi 10715 BEIIECTBA B pacTBOpE. XMMHUUYECKHUE CBOKMCTBA
BoAbl. OcHOBaHMs. Poilb pacTBOPOB B MPUPOJE M B JKU3HU 4YeloBeka. KpyroBopoT BoAbl B HpUpPO/IE.
3arpsi3sHEeHUE TPUPOAHBIX BoA. OXpaHa M OYMCTKA MMPUPOIHBIX BO/I.

Knaccudpukanus  Heopranmdeckux  coemuHeHwit.  Oxcuawl.  Kmaccudukamuss — OKCHIOB:
cosieoOpasyrolire (OCHOBHBIE, KHUCTOTHBIC, aM(OoTepHbIe) U HeconeoOpasytomue. Homenkiarypa oKCHaOB.
du3nyecKknue 1 XMMUYECKHE CBOMCTBA OKCHIOB. [lonydeHne okcuaos.

OcnoBanus. Kiaccudukanust ocHoBaHuWiA: METOYM M HEpAacTBOpUMBIE OcHOBaHms. HomeHkmarypa
OCHOBaHMU. PU3HUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne ocCHOBaHUM.

Kucnotsl. Knaccuduxanus xucnor. Homenknatypa kucnot. dusznueckre U XUMHUYECKHE CBOMCTBA
kucnot. Psax akrusHoctu metaiuioB H. H. bekerosa. [lomyyenue Kucmior.

Comun. Homenknarypa coseil. @u3nueckre 1 XUMAYECKHe cBoWcTBa conell. [lomydenne coneil.

I'eneTnueckas CBsI3b MEXKIYy KJIacCaMH HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumennt.



KAueCTBEHHOE OMNpEIEICHHE COACpXKaHUS KHCIOpoJa B BO3AyXe, TMOJy4YeHHE, CcOoOHMpaHue,
pacrno3HaBaHHe U U3y4YE€HHE CBOMCTB KHCIIOpOJAa, HAOIIOIeHUE B3aUMOIEHCTBHUS BEIIECTB C KUCIOPOJIOM U
YCIIOBUSI BO3HUKHOBEHHUS W TPEKpaIIeHUs TOpeHus (mokapa), O3HaAKOMIIEHHE C 00pa3laMu OKCHIOB U
OIHMCaHUE UX CBOICTB, MOJy4YeHHE, COOMPAaHUE, PacllO3HABaHUE M M3yYeHUE CBOWCTB BOAOpoAa (FrOpeHHe),
B3auMojeiictBue Bojopona ¢ okcuaoM wmend (ll) (BO3MOXKHO HCIONB30BaHHE BHUIECOMATEPUATIOB),
HaboieHne 00pa3oB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCClIeIOBaHNE OCOOCHHOCTEH pacTBOPEHUs BELIECTB
C pa3IM4YHOM PaCTBOPUMOCTBIO, NPUTOTOBICHUE pACTBOPOB C OINPEIEIEHHOW MAacCOBOM  J0JIEH
pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOABl C MeTaUIaMU (HAaTpUEM U KalblueM) (BO3MOXKHO
UCIOJIb30BaHNWE BUICOMATEPHUATIOB), HCCIECIOBAaHUE OOpPAa3OB HEOPraHUYECKHX BEHISCTB Pa3IMIHBIX
KJIACCOB, HAONIOICHUE WM3MEHEHMsI OKPAaCKU HMHIUKATOPOB B pAcTBOpax KHUCIOT W WIENIOYed, M3ydeHue
B3aumozeiictBuss okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METaJJIaMH, PEaKIHi
HEWTpalu3aluy, IOJIYyYEHUE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOIO MeTaula APYIMM U3
pacTBOpa COJIM, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/lady Mo Teme «BaxHeiime Kiacchl HEOPraHUYECKUX
COCTUHEHUN Y.

[epuoanuecknii 3axkoH u Ilepuoanyeckas cucrema xumuveckux 3j1eMeHToB JI. U. MenaeiieeBa.
CrtpoeHne atomoB. XuUMHu4ecKas cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[lepBple MONBITKH KIacCH(PHUKAIUM XUMHUYECKUX JJIeMEHTOB. [loHsATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIIEJIOYHBIE U HIETIOYHO3EMENbHBIE METAJIbI, TAIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIE
00pa3yroT aM(pOTEPHBIC OKCHJIBI U THIPOKCHIBI.

Ilepuonuueckuit 3akoH. llepuommueckass cucreMa xumuueckux snemeHToB J[. M. MeHneneesa.
Kopotkomnepruonnas u mmaHONIeproanas Gopmsl [lepnonnveckoil cucreMbl XuMu4eckux dnemeHToB . U.
MenpaeneeBa. [lepuonsl u rpymnmnbsl. @U3HUECKUN CMBICI TOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOIa U TPYIIIbI
3JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX saep. M3oTomnbl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI04YEeK
aToMOB nepBbIX 20 xuMuueckux nemMeHToB Ilepuoanueckoii cucremsl [. 1. MenneneeBa. Xapakrepuctuka
XAMHUYECKOT0 3JIEMEHTA IO €ro nojioxkenuto B [lepuoanueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajguyca aTrOMOB XHMHYECKHUX JJIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U EPUOIAM.

3nauenue llepuogmueckoro 3akoHa u IlepuognMveckoil CHCTEMbl XUMHUYECKHUX HJIEMEHTOB IS
pa3BuTHUs Hayku U npakTuku. /. . MenzaeneeB — yu€HbIi U TpaxIaHMH.

Xumnueckasi cBs3b. KoBaneHTHas (MOJsipHAss W HEMOJSAPHAsi) CBs3b. DJEKTPOOTPHUIATEIHHOCTH
XUMHUYECKUX 3JIeMEHTOB. MIOHHas CBS3b.

Crenenp oxucneHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKHUCIECHHS U
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil Ixcnepumenm:

M3y4YeHHe 00paslloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE THUIAPOKCHIA IIMHKA C
pacTBOpaMH KHUCJIOT M MIEJOYEH, MPOBEACHUE OMNBITOB, WJUIIOCTPUPYIONIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX peaklMii (rOpeHre, peakliuy pa3ioKeHHs, COETUHEHNUS).

Meoswcnpeomemnwie céasu

Peanuzamuss MeXnpeaMETHBIX CBSI3€M MpH M3YYEHHMM XMMHUU B 8 Kiacce OCYHIECTBISIETCS uepe3
WCIIOJIB30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX MOHSATHUH, TaK W TMOHATHUM, SIBISIOMIUXCS CUCTEMHBIMU
JUTSL OTJEIBHBIX TPEMETOB €CTECTBEHHO--HAYUYHOI'O LIUKIIA.

OO6mue ecTecTBEHHO--HAy4YHbIC TOHSATHS: HAYyYHBIN (aKT, TUTIOTE3a, TEOpHUs, 3aKOH, aHAJIU3, CUHTE3,
KIaccupUKalus, NEPUOAUYHOCTb, HAOMIOJEHUE, SKCIEPUMEHT, MOJACTHPOBAHUE, H3MEPEHUE, MOJEINb,
SIBJICHHE.

®duznka: mMarepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIHUJ, W30TONbI, pPaJIuOaKTUBHOCTD,
MOJIEKYJIa, DJICKTPUYECKHI 3apsii, BEIIECTBO, TeJI0, OOBEM, arperarHoe COCTOSHHUE BEIIECTBa, Tras,
(u3nUYecKre BeTMUNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeThI, 3BE3/1b1, CONHIIE.

buonorust: potocuntes, nprxanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOIBI, TIOJE3HBIE HCKOMaeMbIe, TOTUIHBO,
BOJTHBIE PECYPCHI.



9 KJIACC

BemecTBo M XMMHYeCKas peakus

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumuuyeckux dsiaeMeHToB [[. M. Menneneesa.
CrpoeHune aTomMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XHUMHUYECKHMX JJIEMEHTOB MEPBBIX TPEX
IIEPUOJIOB, KaJlusl, KaJIbLUs U UX COEAMHEHUN B COOTBETCTBUH C IIOJIOXKEHUEM 3J1eMEHTOB B [lepuoanyeckoit
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMUYECKOW CBA3H. THUIIBI KPUCTAUNIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT THIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHWMYECKHX BEIIECTB. XWUMHUYECKHE CBOMCTBA BEIICCTB,
OTHOCAILMXCS K Pa3IMYHbIM KJIaCCaM HEOPIaHMYECKUX COCIUHEHUN, TeHETUYECKasi CBA3b HEOPraHUYECKUX
BELIECTB.

Knaccudpukanus XUMHUECKUX peakUMid MO pa3jIMYHbIM MpU3HaKaM ([0 4YHUCIY U COCTaBy
YYaCTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3((}eKTy, Mo H3MEHEHHIO CTENEHEW OKUCIICHUS
XUMHUYECKHUX JJEMEHTOB, [0 OOpaTUMOCTH, IO YYaCTHIO KaTalu3aropa). DK30- M IHAOTEPMUYECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsTre o ckopocTu xumudeckor peakiuu. [lonstue 00 oOpaTUMbIX U HEOOPATUMBIX XUMUYECKUX
peakuusix. IloHsATHE O TOMOre€HHBIX M TreTeporeHHbIX peakuusx. I[lonstue o karanusze. [lonsaTue o
XUMHUYECKOM paBHOBECUU. DakTOpbl, BIMUSIOLIME HA CKOPOCTb XUMHUYECKOM PEaKUUU U TOJO0KEHHUE
XMMHUYECKOTO PABHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JIEKTPOHHBIN OamaHc OKHCIIUTEIBHO-
BOCCTAaHOBUTENbHON peakuuu. CoCTaBle€HUE YpaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX pPEaKLUN C
UCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOTO OaaHca.

Teopust 3MEKTPOIUTUUECKON NUCCOLMALMU. DJIEKTPOIUTHI M HEINEKTPONUThl. KaTHOHBI, aHMOHBI.
MexaHu3M JuccolManuy BEIIECTB C PA3IMYHBIMU BUJAMU XMUMHYECKOW CBs3U. CTENEHb AMCCOLMALIMHU.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakuuu wuoHHOrO oOOMeHa. VYcCnoBHS TPOTEKaHUs peaKUUid HMOHHOIO OOMEHa, IMIOJNHBIE U
COKpalll€éHHbIC MOHHBIC YpaBHEHUS peakiuii. CBOMCTBA KUCJIOT, OCHOBAHHM U COJIEH B CBETE MPEICTaBICHUMN
00 3NeKTpoIUMTHYECKON Auccoranyu. KauecTBeHHbIE peakiiny Ha MOHBI. [IoHsATHE 0 TUAPOIH3E CONEeH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJEISIMHU KPUCTANIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U
HeMeTaJUIoB (rpadguTa W anmasa), CIOXKHBIX BEIIECTB (XJOpUAA HaTpusi), UCCIEIOBAHHE 3aBUCHUMOCTU
CKOPOCTM  XMMHYECKOH  peakuuu OT  BO3JCHCTBHA  pa3iMyHbIX  (aKTOpPOB,  HCCIEIOBaHHE
AJEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCa JUCCOLUALUU KUCIOT, 1IeI04e U coiel (BO3MOKHO
UCTOJIb30BAaHUE BHUIEO MATEPUANIOB), MPOBEACHUE OIBITOB, HWUIIOCTPUPYIOUIMX MPU3HAKU IPOTEKaHMS
peaknuii HOHHOTO OOMeHa (oOpa3oBaHWE OcCajKa, BBIAEICHUE Ta3a, OO0pa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil  (rOpeHue, peakuuu
pa3ioKeHus, COEAUHEHMS ), pacliO3HaBaHHE HEOPTaHWYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEeaKIMi
Ha MOHBI, PEIICHNE YKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTayibl M MX coeIMHEHUSA

OOmast xapakTepucTHka rajoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpHbIE CTENeHU
okuciienus. CTpoeHue u puU3nYecKue CBOMCTBA MPOCTHIX BEUIECTB — rajoreHoB. XMMHYECKHE CBOICTBA Ha
npuMepe xyopa (B3auMOJEWCTBHE C MeTallllaMH, HeMeTaulaMH, Iiesnodamu). Xiopoojgopod. ComnsHas
KHMCIIOTa, XMMHMYECKHE CBOICTBa, IOJNy4YeHHE, NpUMeHeHue. JlelicTBHe XJopa W XJOPOBOJIOpPOAA Ha
OpraHM3M uesoBeKa. BakHele XJI0pHUabl U UX HaXOKIEHHUE B IPUPOJE.

O6mras xapaktepuctuka 31eMeHTOB VIA-Tpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbBIC
crerieHd okucineHus. CrtpoeHue W (u3MyecKue CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnoTpornHble MOAU(UKAIIMKM KUCIOpOoJa U cepbl. XUMHUECKHUE CBOMCTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
¢usnueckue U XUMU4eckue cBoicTBa. OKCHIBI cepbl Kak IMPEJICTaBUTENM KUCIOTHBIX OKcuIoB. CepHas
KHCJIOTa, (U3MYECKHEe W XUMUYECKHe CBOWCTBA (OOIME KaK TPEACTaBUTENS Kjacca KHUCIOT |
cnenupuyeckrue). XUMHUUECKUE PEAKLUH, JISKAIMe B OCHOBE MPOMBIIIIEHHOTO CII0C00a MOTyYeHUs CEPHOM
kucnoThl. [Ipumenenue cepHoii kuciaotel. Coslv cepHOM KUCIOThI, KaUeCTBEHHAsl PEaKIHsl Ha CyJb(aT-HOoH.
HaxoxnaeHue cepbl M €€ COEIMHEHUN B NpuUpofe. XHMHUYECKOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelsl
COCMHEHUSIMH cepbl (KUCIOTHBIE JOXIW, 3arps3HeHHe BO3JyXa H© BOJOEMOB), CIOCOOBI €ro
MIpeI0TBPALLECHUSI.



OOmast xapakrepuctuka 3yeMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
CTETIEHH OKHUCJICHMs. A30T, pacHpoCcTpaHeHHWe B mpupone, (¢GuU3NYECKMEe U XHUMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupoge. AMMHAK, ero (U3NYECKHEe M XHMHUYECKHE CBOMICTBA, IONyYeHHE H
npumenenue. Conu aMMOHUS, UX (U3MUECKHEe M XMMHUYECKHE CBOWCTBa, nmpuMeHeHue. KadecTBeHHas
peaknys Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MoJy4yeHHue, (PU3UYEeCKHe M XUMHUYECKHUE CBOMCTBA
(obmue kak mpeacTaBUTENs Kiacca KUCIOT W crenududeckue). Vcmonb3oBaHHEe HUTPATOB U colieit
aMMOHHMSI B KayeCTBE MHHEPAJIbHBIX YAOOpeHH. XHWMHUYECKOE 3arps3HeHHE OKpPYKAIOUIeH Cpebl
COCUHEHUSIMH a30Ta (KHUCIOTHBIE JOXKIHW, 3arps3HEHHE BO3JAyXa, MHO4YBbl U BoJI0EMOB). dDocdop,
aiotpornHble Mogudukanuu (ocdopa, duznueckue U xumuyeckue cpoiictBa. Okcun docdopa (V) u
dbochoprHas kuciora, (HU3NYECKUEC W XMUMHYECKHE CBOWCTBA, mojydeHue. Mcmomb3oBanue QocdaroB B
Ka4yecTBE MHUHEPAIbHBIX yI0OpEHUH.

O6mas xapakrepuctuka 31eMeHTOB |VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHbIE
CTETIEHN OKUCIIEHUS. YTJEepo/l, aJUIOTPOITHBIE MOAM(HKALINY, PACTIPOCTPaHEHHE B TPUPOAE, PU3UUECKUE U
XUMHUecKue cBoiicTtBa. Ancop6uus. Kpyrosopot yriaepoaa B npupoje. OKcuasl yriepoaa, ux (pusndeckue
U XMMUYECKHE CBOWCTBa, JCUCTBUE HA JKUBBIC OPraHU3MBI, MOJYYCHHE M MPUMEHEHHE. DKOJOTHUYECKHUEe
nmpoOseMbl, CBsI3aHHBIE ¢ OKcwjaoM yriepoaa (lV), rumoresa TII00AJIBHOTO TOTEIUICHUS KiIMMarTa,
MApHUKOBBIN 2P QeKT. YTolbHas KUCIOTA U €€ CONHU, NX (PU3NUECKUE U XUMUYECKHE CBOMCTBA, MOIYYCHUE U
npuMmenenue. KaduectBenHas peakuus Ha kapOoHaT-MOHBI. Mcnons30BaHue KapOOHATOB B OBITY, MEJIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHayanbHbIe TOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX yriiepoja (MeTaH, 3TaH,
STHJICH, alleTHJICH, 3TaHOJ, TJIMIEPUH, YKCYCHas KucioTa). [IpupogHble HCTOYHUKH YTII€BOAOPOAOB (Yrodb,
MPUPOAHBIN Ta3, HedTh), MPOAYKTHl UX MepepadoTKu (OEH3UH), UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsATHE O OMOJOTMYECKH BaKHBIX BEIIECTBAX: KUPaAX, OCNKaX, YIICBOJAAX — M X POJIM B KU3HU YEIOBEKA.
MartepuanbHOe €AMHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COCAMHEHUN.

Kpemunii, ero ¢usndyeckne M XHUMHYECKHE CBOWCTBA, MOJydyeHHEe W mnpuMeHeHue. CoennHeHUs
KpeMmHus B mpupojie. O6mue npeacrapineHus: 06 okcune kpemuus (1V) u kpemuueBoit kucnore. CHUIUKATHI,
UX WCIIOJIb30BaHHE B OBITY, B NPOMBIIIICHHOCTH. BaXHeWIIHe CTpOUTENbHBIE MaTepHalibl: KepaMHKa,
CTEKJIO, [IEeMEHT, OeTOH, kene300eToH. [IpoGieMbl 6e301acHOro UCTONb30BAHUS CTPOUTEIBHBIX MAaTEPHATIOB
B MOBCEHEBHOM KU3HH.

Xumuueckuii 3xcnepumenm:

u3ydeHne OoOpaslloB HEOPTaHWYECKHUX BEIIeCTB, CBOWCTB COJITHOW KHUCIIOTHI, IIPOBEJICHHE
KaueCTBEHHBIX PEAKIMI Ha XJIOPHUI-UOHBI U HAOIIOIEHUE TPU3HAKOB MX MPOTEKAHUS, OTIBITHI, OTPAXKAIOIIIHE
busnveckne W XUMHUYECKHE CBOWCTBA TaJlOrCHOB W WX COEAMHEHHH (BO3MOXHO WCIOJIB30BaHUE
BUJIEOMATEPHAJIOB), O3HAKOMJIEHHE C 00paslamMH XJOpPHUIOB (raJJOT€HHMIOB), O3HAKOMIJIEHHE C OOpasLamu
ceppl W €€ COeAMHEHUSMH (BO3MOXXHO HCIOJIB30BAHUE BHEOMATEPHANIOB), HAOIIOJCHUE Ipolecca
oOyriauBaHUs caxapa TOJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, HU3YyYCHHE XHUMHUYECKUX
CBOMCTB pa30aBlIE€HHOW CEPHOW KHUCIOTHI, IMPOBEIECHUE KAueCTBEHHOW peaklUu Ha CylbpaT-uOH H
HaOIo/IeHNe TpU3HaKa e€ MPOTeKaHus, O3HAKOMIIEHHE C (PU3NYECKUMH CBOWMCTBaMU a30Ta, (hocdopa U ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEpPHANIOB), oOpa3lamMu a30THBIX M (QochOpHBIX
yaoOpeHuil, mnoixydyeHue, coOupaHue, paclo3HaBaHHME M M3Y4YEHHE CBOWCTB aMMHaKa, IpPOBEIECHUE
Ka4eCTBEHHBIX pPEaKIWii Ha WMOH aMMOHHMA M ¢ochaT-WOH W H3yYeHHE NPU3HAKOB HX TNPOTEKaHUS,
B3aUMOJICHICTBHE KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI € MeIbl0 (BO3MOXHO HCHOJb30BAHUE
BUJICOMATEPHAJIOB), HM3yYEHHE MOJENeld KPUCTAUIMYECKUX PpEMETOK anMmasza, rpadura, ¢ysuepeHa,
O3HAKOMJIEHHE C MPOIIECCOM aJCOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTHBOTA3a, MOydeHHe, COONpaHne, paclio3HaBaHUEe W U3YYCHHE CBOMCTB YTIIEKUCIIOTO Ta3a, MPOBEACHUE
KAueCTBEHHBIX peaklnuii Ha KapOOHAT M CHJIMKAT-MOHBI W U3YyYEeHHE TNPU3HAKOB WX NPOTEKaHUS,
O3HAKOMJICHHE C TPOAYKIHUEH CHIMKATHON MPOMBINIICHHOCTH, PEIICHHE SKCIIEPUMEHTATBHBIX 33134 10
TeMe «BakHelIe HeMeTalIbl U UX COSIMHEHUSD.

MeTasiibl M MX COEIMHEHHUS

OOmiasi XapakTepUCTUKa XHUMHUYECKHX DSJEMEHTOB — METAJJIOB Ha OCHOBAaHUU WX TOJOXKEHUS B
[Tepuonnueckoit cucreme xumuueckux siaemeHTOB [[. M. MengeneeBa m crpoenus atomoB. CTpoeHue
MeTaJoB. MeTannudeckas CBsI3b U METATUYECKasl KPUCTAJUTMUECKasl PeIéTka. DIEKTPOXUMUYECKUMA Psif
HanpspkeHud MetayuioB. Pusnmyeckue M XMMHUYECKUE CBOicTBa MeTamsioB. OOmue crnocoObl MOTydeHHs



MeTauioB. [ToHATHE O KOPPO3UH METAJIIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBbl (CTajb,
YyT'yH, TIOPATIOMUHUHN, OpOH3a) M MX MPUMEHEHHE B OBITY U TPOMBIIIUICHHOCTH.

[Ilenounsle MeTajuibl: mojoxxkeHue B Ilepuonnueckoi cucreme Xumudeckux osnemeHtoB [ H.
MenpeneeBa, CTpOGHHE MX aTOMOB, HaXOXJAeHUE B mpupoae. Puznyueckue U XMMHUYECKHUE CBOMCTBa (Ha
npuMepe Hatpus U Kanusi). OKcuIpl U THAPOKCUIBI HATpUs U Kanus. [IpruMeHeHne menoyHblX METalIoB U
UX COEOUHEHUMN.

[IleroyHO3EeMENBHBIE METAUIBI MAarHUi M KanbLui: mosoxeHue B Ilepuogmdeckonl cucreme
xumuueckux siementoB [[. . MenneneeBa, cTpoeHre UX aTOMOB, HaXOJeHUE B npupojie. dusznyeckue u
XMMHUYECKHE CBOWCTBAa MarHus M KanblMsl. BakHelinue coelMHEHUs KalbLus (OKCUM, TUIPOKCUT, COJIH).
XKécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenue B Ilepuonnueckoit cucreme xumudeckux sieMeHToB J[. M. Menneneesa,
CTpOEHHE aTOMa, HaxOXIeHHe B npupoje. Ousndeckre 1 XMMUYECKHE CBOICTBa altoMUHUS. AMDOTepHbIe
CBOMCTBA OKCUJA U TMIPOKCUIA ATFOMUHUS.

Kenezo: monoxenue B Ilepumonuueckoin cucreme xumuueckux snemeHtoB J[. M. Menneneesa,
CTpPOEHHME aToMa, Haxo)KJeHue B mpupoae. Pusnueckue U XUMHUYECKHE CBoOWcTBa kene3a. OKcuibl,
ruapokcuabl u coiu xxenesa (1) u xxenesa (111), ux cocra, cBoWcTBa U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C OO0pa3llaMM METalIOB M CIUIaBOB, HMX (DU3MUECKUMHU CBOICTBaAMH, H3Y4YCHHE
pe3yabTaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIIOJIb30BaHHWE BHUICOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJA Kaiblusl M HATpus C BOAOM (BO3MOXKHO HCIIOJNBb30BaHHE BUICOMATEPHUAIIOB),
HCCIIEIOBaHNE CBOMCTB MKECTKOM BOJIBL, ITPOLIECCa TOPEHHUS JKele3a B KUCI0po/ie (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMATEPHANIOB), TMPU3HAKOB MPOTEKaHMs] KAYECTBEHHBIX peakUWid Ha HWOHBI: MAarHus, KaJbIus,
amoMuHus, nuuka, cxenesa (II) m xenmesa (1), memu (), HaGmromeHume W oOmMUCaHWE MPOIECCOB
OKpAIlIMBaHUs IJIAaMEHU MOHAMM HATpUsl, KA M KaJablus (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUATIOB),
UCCIIeIOBaHNE aM(pOTEpPHBIX CBOMCTB THUIPOKCHIA QIIOMUHMS UM THAPOKCHAA LIMHKA, pELICHHUE
AKCIIEPUMEHTATBHBIX 33a4 10 TeMe «BakHel1re MeTambl U UX COSAMHEHUS.

XuMHus H OKpyKaloLas cpeaa

BemecTBa 1 Marepuanbl B MOBCEIHEBHOM KM3HU YeJoBeKa. be3omacHoe MCroib30BaHUE BEIIECTB U
XUMHUYECKUX peakuuil B ObITy. [lepBas moMoIlpb Mpu XUMHUYECKUX 05KOI'aX U OTPaBIICHUSX.

XuMUYecKoe 3arps3HeHHe OKpYKarollel cpeabl (mpenenbHasi AOMycTUMas KOHIICHTPAIUsl BEILECTB,
nanee — [1J1K). Poib XuMuu B pelieHHH 3KOJI0THYECKUX Mpooiem.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIIOB, TOJIMMEPHBIE MaTEPHUAIBI).

Mesicnpeomemmwie céasu

Peanuzanus MeXnpeaMeTHBIX CBSI3eH MPU M3YUYEHUH XMMHM B 9 Kilacce OCYIIECTBIISIETCS depes
HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAayYHBIX MOHATHI, TaK M MOHATHH, SBISIOMUXCA CHUCTEMHBIMU
JUIS OT/I€TbHBIX MPEIMETOB €CTECTBEHHO--HAY4YHOT'O IIUKJIA.

OOu1re ecTeCTBEHHO-HAYYHbIC TIOHATHUS: HAY4HbIM (akT, rMnore3a, 3aKOH, TEOpHUs, aHaJIU3, CHUHTES,
KJ1acCupUKalys, NEpPUOAUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJAEIHUPOBAHUE, HU3MEpPEHUE, MOJEIb,
SIBJICHHE, TAPHUKOBBIHN 3((EeKT, TEXHOJIOTUSI, MaTEpUAIIBI.

®dusuka: mMarepus, aToM, IEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIWJ, MU30TOIbl, PaJHOaKTUBHOCTD,
MOJIEKYJIa, JEKTPUIECKUN 3aps]], TPOBOJHHUKH, TOJYIIPOBOAHUKH, TUAIEKTPUKH, (POTORIEMEHT, BELIECTBO,
TeN0, 00BbEM, arperaTHOe COCTOSIHME BEIIECTBA, ra3, pacTBOP, PaCTBOPUMOCTh, KpUCTaNINYeCcKas perérka,
CIJIaBbl, (PU3MUECKUE BEIMYHUHBI, €AMHUIBI MU3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
CounHize.

buonorusi:  gorocuHTe3, AbIxaHue, Ouocdepa, HIKOCHCTEMA, MHUHEpalbHble  YHZOOpeHwUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATeNIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIbl, TOPHBIE TOPO/IbI, TOJIE3HBIE UCKOMIAEMbIE, TOILUIHBO,
BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO 0OO0Iero oOpa3oBaHUsS JOCTUTAIOTCS B
X0Jle OOY4YCHHMs] XUMHH B EIWHCTBE YYeOHOW M BOCIHUTATEIBLHOH JCATCILHOCTH B COOTBETCTBHUH C
TpaauIIUOHHBIMHU pOCCHﬁCKI/IMH COINUOKYJIBTYPHBIMH U JYXOBHO-HPABCTBCHHBIMH LHCHHOCTAMHA, TPUHATBIMU
B 00IIIECTBE MTPABHIIAMU U HOPMaMH ITOBECHHS M CIIOCOOCTBYIOT MPOIIECCaM CaMOITIO3HAHHUS, CAMOPA3BUTHS
Y COLMATN3AIUN 00yJarOIIIXCS.

JIMYHOCTHBIE PE3Y/IbTaThl OTPAKAIOT T'OTOBHOCTH OOYYAIONIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
IIO3UTUBHBIX IIEHHOCTHBIX OpI/IeHTaI_[I/Iﬁ N PACIIMPCHHUEC OIIbITa ACATCIBHOCTHU Ha eé OCHOBC, B TOM 4YHUCJIC B
YJaCTH:

1) naTpruoTHYeCKOro BOCIUTAHUS:

IIEHHOCTHOT'O OTHOIICHHS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY M HAYYHOMY HACJIC/IHIO,
MOHVMAHHUS 3HAYEHUS XMMUYECKOW HAyKH B JKU3HH COBPEMEHHOTO OOINECTBA, CIIOCOOHOCTH BIAJETh
JOCTOBEPHON MH(OpMAIIMEH 0 MEPEIOBBIX JTOCTHKECHUAX U OTKPBITHUSIX MHUPOBOM M OTEYCCTBCHHOW XHMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

ONpeACTaBJICHUA O COHUAIIBHBIX HOPMax MW IIpaBUJIaX MCKIMYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBCE,
KOMMYHHUKATHBHOH KOMIIETCHTHOCTH B OOIIIECTBEHHO IMOJIE3HOU, y4eOHO-UCCIIEI0BATEIBCKON, TBOPUCCKOM
U IPYTUX BUAAX JIEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH IIPU BBITIOJIHEHUH
y4eOHBIX, TTO3HABATEIBHBIX 3a/1a4, BBIMOJHCHUH XHUMHUYECKHX DKCIEPUMEHTOB, CO3/JaHUU Y4COHBIX
MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aHMOTIOMOIIX B MPOIECCE ITOW YIEOHOU e TEIILHOCTH,
TOTOBHOCTH OIICHUBaTh CBOE TOBEJCHHME W TOCTYIKHA CBOMX TOBAPHILIECH C IMO3WUIMH HPABCTBEHHBIX U
MPAaBOBBIX HOPM € YYETOM OCO3HAHHMS MOCIEACTBUIM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O MO3HAHUS:

MHPOBO33PCHYCCKUEC TMPCACTABICHUA O BCIICCTBC H XUMHUYECKOU pCaKkuun, COOTBCTCTBYIOIINC
COBPEMECHHOMY YPOBHIO Pa3BHTHSI HAYKH M COCTaBJISIFOIIME OCHOBY JUIS MOHMMAHUS CYIHOCTH HAay4yHOU
KapTUHBI MHpa, OPCACTABJICHUSA 00 OCHOBHBIX 3aKOHOMCPHOCTAX PpPa3BUTHUA MNPUPOJAbI, B3aNMMOCBA3AX
YeJI0OBEeKa C MPUPOTHOM CPEIoi, O POJIM XMMHH B ITO3HAHUH ITUX 3aKOHOMEPHOCTEH;

IMO3HAaBATCJIbHBIC MOTHBBI, HAITPABJICHHBIC Ha IMOJTYYCHHE HOBBIX 3HAHUHI 110 XHUMHU, HGO6XOI[I/IMBI€
s 0OBsCHEHUS HAOMIOAAeMBIX TMPOILECCOB U SBICHHM, TMO3HABaTeNbHON, WH(MOPMAIMOHHONW W
YUTATEIbCKON KYyJIBTYpbl, B TOM 4YHCIIE HABBIKOB CaMOCTOSITENIbHON padoThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYYEHHI0O U TO3HAHUIO, JF0O03HATETBHOCTh, TOTOBHOCTh H CIIOCOOHOCTH K
caMo00pa3oBaHUIO, TPOEKTHOH M HCCIEAOBATEIbCKOM JEATEeIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YEHHS B ajbHEHIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUC HCHHOCTHU XWU3HHU, OTBCTCTBCHHOI'O OTHOLICHHA K CBOCMY 310POBbBIO, YCTAHOBKHM Ha
3I0pOBBIM 00pa3 >KWU3HU, OCO3HAHWE TOCIEACTBUNM M HEMPHITHE BPEAHBIX MPUBBIUEK (YIMOTpeOIeHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHHS), HEOOXOIUMOCTH COOJIO/IEHUS MPaBUl OE30MaCHOCTH MPU OOpaIEHUU C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpEC K MPAKTUYECKOMY H3yUEHHUIO Mpodeccuii U TpyAa pa3InyHOTO Poja, YBAKECHHE K TPYAY H
pe3yJibTaTaM TPYAOBOM JEATEIBHOCTH, B TOM YHCJI€ HAa OCHOBE MPHUMEHEHUS] NPEAMETHBIX 3HAHUW IO
XUMHH, OCO3HAHHBIA BHIOOp WHIWBUAYaTbHOUW TPACKTOPUH TPOAODKEHUS 00pa3oBaHUs C Yy4ETOM
JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCICIIHON
npodecCHOHANBEHON JEATeTbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccHoHATEHOM cpejie;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

9KOJIOTHYECKH I1eIecO00pa3Hoe OTHOIICHHUE K MPUPOJIC KaK UCTOYHUKY JKH3HU Ha 3emiie, OCHOBE e&
CYIIECTBOBAHMSI, TMOHMUMAaHHE IIEHHOCTH 3JI0pOBOTO M Oe3omacHOro oOpa3a KH3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICUXMUYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH COOIOICHUS



npaBuiI 0€30MaCHOTO MOBEACHHS MTPHU padOTe C BELIECTBAMH, a TAKXKE B CUTYAIHSIX, YTPOXKAIOIIUX 310POBBIO
W SKU3HH JIIOJICH;

CIIOCOOHOCTH TPHUMEHATh 3HAHWS, TMOJy4YaeMble MPH HM3YUYCHUW XWMHH, UIsl PELICHUS 3amad,
CBSI3aHHBIX C OKPY/KAIOIIEH MNPUPOIHOW CPENoi, JJIS TOBBIIMICHUS YPOBHS HSKOJOTMYECKOW KYJIbTYPHI,
OCO3HAHMA TTI00AIFHOTO XapaKTepa YKOJIOTUYECKUX MPOOJIeM U MyTei UX PELICHUs MOCPEICTBOM METO/I0B
XUMHUHU, OSKOJOTMYECKOIO  MBILIUIEHUS, YMEHUS PpPYKOBOACTBOBAaTbCA WM B  II03HABATEJbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe mMeTanpeaMeTHBIX pe3yabTaTOB BBIIEISIOT 3HAYUMBIE IS (DOPMUPOBAHHSI MUPOBO33PEHUS
oOlIeHay4YHbIe MOHATHS (3aKOH, TEOpHSs, NMPHUHIMI, TUHoTe3a, (akT, CUCTeMa, MPOIecC, IKCIEPUMEHT U
ApyTroe.), KOTOPbIE UCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax U IMO3BOJSIIOT Ha OCHOBE
3HAaHUW U3 ATHX NOpeaMeToB (OpMHpPOBATH NPEACTABIEHUWE O LEIOCTHOW HAyyHOW KapTUHE MHpa, U
YHHUBEpCaJbHbIE Yy4eOHBbIE NeHCTBUS (MO3HABATEIbHBbIE, KOMMYHHKATHBHBIC, DPETYJIATHBHBIE), KOTOPHIE
oOecnieunBalOT (OPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJITAHUPOBAHUIO M OCYIIECTBICHHUIO
yueOHOI eI TeTbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHUS UCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJIEHUSI TP OCBOEHUU 3HAHUN: PACKPBIBATh CMBICI
XUMHUYECKUX TMOHATUHN (BBLAEIATh MX XapaKTE€pHbIE NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTUMU
MOHATHUSIMH ), UCIIOJIb30BATh MOHATUS ISl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SIBICHUMN, BEIOUPATh OCHOBAHUS
U KpUTEpUH U1 KIACCU(PHUKAIMM XUMHUYECKHX BEIIECTB W XUMHUYECKMX pEaKUui, yCTaHaBIUBAThH
MPUYMHHO-CIICICTBEHHBIE CBSI3HM MEXIy OOBEKTaMU U3Y4YCHHs, CTPOUTH JIOTMUECKHUE PACCYXKIACHUS
(MHIYKTUBHBIE, J€TYKTUBHBIE, 10 aHAJIOTHH), A€JaTh BbIBOJbI U 3aKIIIOYEHHUS;

YMEHHE TPUMEHATh B TMpoIecce TIO3HAHUSA TMOHATUS (MpeIMETHbIE W  MeTampeIMEeTHbBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH, HCIIOJIb3YEMbIE B XUMHH, TPEOOPA30BBIBATH IIMPOKO NMPUMEHSEMBIE B
XUMHH MOJICNIbHBIE TMPEACTAaBICHUS — XMMHUYECKHI 3HaK (CHMBOJ 3JIEMEHTa), XUMHuYeckas (opmyrna u
YpaBHEHHE XHMHUYECKOM pEaKIMM — IpH pPELICHUH Y4eOHO-NIO3HABATENIbHBIX 3ajad, C Y4YETOM 3THUX
MOJIETIbHBIX MPEACTABICHUI BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKU H3y4aeMbIX 0ObEKTOB
— XUMHYECKHMX BEIIECTB M XMMMUYECKHUX pEaKUui, BbIABIATH OOLIME 3aKOHOMEPHOCTH, NPUYMHHO-
CJIE/ICTBEHHBIE CBSI3U U TPOTUBOPEYUS B U3yUAEMBbIX MPOIECCaX U SABICHUSIX.

Ba3oBble uccienoBarenbckme 1eiCTBUS:

YMEHHE HCIIONIb30BaTh IIOCTABICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHHA, a TAKXKE B
KauyecTBE OCHOBBI U1 (POPMHPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKIEHUI;

npuoOpeTeHue OmblTa [0 IUIAHUPOBAHUIO, OPraHU3allud U IPOBEJIEHHIO  YYECHHMUYECKUX
SKCIIEPUMEHTOB, YMEHHE HAOII0AATh 3a XOJJOM IPOIIECcCa, CAMOCTOSTEIbHO TPOrHO3UPOBATh €r0 Pe3ysbTar,
¢dbopmynHMpoBaTh 0600IIEHHS M BBIBOBI 10 Pe3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIISATh
OTYET O MpoAeTaHHON padoTe.

Padora ¢ undopmanmeii:

yYMEHHE BbIOMpATh, AHAJU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO Pa3IMYHBIX BUJIOB U (PopMm
MIPEJICTABJICHHSI, TIOJYy4aeMyl0 U3 Pa3HBIX HCTOYHUKOB (HAYyYHO-TIOMYJSPHAs JIUTEpPATypa XUMHUYECKOTO
coJiep’KaHusi, CIpaBOYHbIe MocoOus, pecypcbl MHTepHETa), KpUTHUECKH OLIEHUBATh IPOTUBOPEUYMBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHHE MPUMEHATh pa3JIMYHble METOJbl U 3alpochl NpU MOUCKE U OTOOpe HHPOpMALUH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAWMBIX JJIsl BBHIMOJHEHHS Y4YeOHBIX U TMO3HABATENbHBIX 3a7ad
onpeAenéHHOro  TUMa, NpuoOpeTeHHe ombiTa B  00JacTH  HMCHOJb30BaHUS  MH(POPMAIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIa/ICHUE KYJIbTYPO aKTUBHOT'O MCIOJIb30BAHUS PA3IMUYHBIX TOMCKOBBIX
CHUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMaJbHYIO (QOpMy TMpeAcTaBieHUs uHOpMalUuu U
WUTIOCTPUPOBATH pelllaeMble 3a/1a4l HECIIOKHBIMHU CXeMaMU, AuarpaMMaMu, IpYyruMu GopMamMu rpaduKe U
UX KOMOMHAILIMAMHU;

YMEHHUE HCIIOJIb30BaTh U aHAJTU3UPOBATh B Mpolecce yueOHOM M Hccae10BaTelbCKON JIeATeIbHOCTH
MH(OPMALIMI0O O BIMSHUM [POMBIIJIEHHOCTH, CEIbCKOIO XO3sIiiCTBa M TpaHCIOPTa Ha COCTOSIHHE
OKpY>Karollel NPUPOJHON CPEIBL.

KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:



YMEHHUS 33/1aBaTh BOMPOCHI (B X0JI¢ Auajnora u (WJIn) IUCKYCCHH) TIO CYIIECTBY 00CYXKIaeMOUl TEMBI,
(bopMynHUpOBaTh CBOM MPEJIOKEHNUSI OTHOCUTEIBHO BBIOJIHEHUS MTPEI0KEHHON 3a1auH;

YMEHHSI TPEACTABIATH IOJIYYEHHbIE PE3YJIbTaThl I103HABATEIBHOW NEATEIBHOCTH B YCTHBIX H
MACBMEHHBIX TEKCTax; JAeNIaTh IPE3CHTALMI0 PE3YJIbTATOB BBINOIHEHUS XHUMHUYECKOTO HKCIIEPUMEHTA
(;1rabopaTopHOTrO OIBITa, TA00PATOPHOM pabOTHI MO HCCIETOBAHNIO CBOWCTB BEILIECTB, YUCOHOTO MPOEKTA);

yMEHHSI Y4eOHOro COTpPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IIO3HABATEIBbHON W
MCCIIEIOBATENILCKONW JIEATENPHOCTH TPU PELICHUHM BO3HUKAIOMIMX Npo0jeM Ha OCHOBE yuéTra oO0IuX
MHTEPECOB U COTJIACOBaHUS MO3ULIMIA (00CYKIeHHs, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBI», KOOPAUHALIHS
COBMECTHBIX JICHCTBUIL, ONIpe/ie]IeHne KPUTEPUEB 110 OLIEHKE Ka4eCTBA BBITIOJIHEHHOW PabOTHI U IpyTHE).

PeryasiTuBHble yHHBepcaJIbHbIE YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOATENIBHO ONPENENIATh LEIu  JACATEIBHOCTH, IUIaHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESATENBbHOCTb, BbIOMpaTh Haumbosee
3¢ deKTUBHBIE CIIOCOOBI PEHICHUsT yYEOHBIX M TO3HABATENbHBIX 3a/1a4, CAaMOCTOSTEILHO COCTABIATH WIIH
KOPPEKTUPOBATh MPEIIOKEHHBI AITOPUTM ACHCTBUN IPHU BBIIOJIHEHUHM 33JaHUI C y4ETOM MOJYyYEHHUS
HOBBIX 3HAHHMH 00 M3y4aeMbIX OOBEKTaX — BEUIECTBAX M PEAKIMAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO
pe3yibTaTa 3asBJICHHOM LI€JIM, YMEHUE HCIOJIb30BaTh M AHAJIM3UPOBATH KOHTEKCTHI, IPEIJIaracMble B
YCJIOBUH 3aJJaHHI.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB IO OCBOEHHUIO O0S3aTENBHOTO COJECpPYKAHHS, YCTAHOBJIEHHOTO
naHHOU (enepanpHOM paboueil mporpaMMoii, BBIACNSIOT: OCBOCHHBIE OOYYalOUIMMUCS Hay4yHbIe 3HAHUS,
YMEHHMS U CHOCOObI JeHCTBUI, cienuduueckue Uil NpeaMeTHON 00aacTu «XHUMHUs», BUIBI I€ATEIbHOCTU
M0 TIONYYEHUIO HOBOTO 3HAHUS, €ro HMHTEpHpeTaluy, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IUYHBIX
Y4eOHBIX U HOBBIX CHTYaIUsX.

K xonmy oGyuenust B 8 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpPa)kaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIINXCS YMEHUI:

® PpACKpbIBATH CMBICII OCHOBHBIX XMMHUYECKUX IOHSATHUN: aTOM, MOJIEKYJa, XUMUYECKUU 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEILIECTBO, CMeCh (OJHOPOAHAS U HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCHTEJIbHAs aTOMHAsi U MOJIEKYJISIPHAsE Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBasl J0Jii XMMHUYECKOTO 3JEMEHTa B COCJUHEHHH, MOJSPHBIA OO0BEM, OKCHI, KHUCIOTa,
OCHOBAaHHWE, COJIb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKas peakus,
KJaccu(uKalus peakuuil: peakiuy COECIUHEHHUs, peaKkIMH pa3ioKeHUs,, PeaklMH 3aMelleHus,
peakuuu oOMEeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKLUH, TEIIOBOU 3(PPEeKT peakiuu, siApo aroma,
JIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOUTalb, paJuyc aToma, XMMHUYecKas CBs3b, MOJSpHAs U
HETOJISIPHAsT KOBAJIECHTHAsI CBsSI3b, HOHHAs CBS3b, MOH, KaTHOH, aHWOH, PACTBOp, MaccoBas JI0JIs
BellecTBa (MIPOLEHTHAs! KOHLIEHTPALHs) B pacTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHMYECKUX MOHATUN U MPUMEHSATH 3TH MOHATHUS MPU
OINMCAaHUU BEIIECTB U UX MPEBPAILLEHUM;

® UCMOJb30BaTh XHUMHUYECKYIO CHUMBOJIMKY U1 COCTaBJIE€HUS (OPMYJ BEIIECTB M YypaBHEHH
XUMHYECKHUX PEAKIIN;

® ONpeleNsTh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COECJUHEHUSX, CTENEHb OKHUCICHHS
3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, NMPUHAMJIEKHOCTh BELIECTB K ONpEAEeTEHHOMY KIaccy
coeiMHeHui Mo GopmMynam, BUJ XUMHUECKON CBSI3U (KOBAJIEHTHAsl U MOHHAs) B HEOPraHUYECKUX
COETMHEHUSX;

e packpsiBaTh cMbica [lepuonnueckoro 3akoHa [I. MI. MenneneeBa: 1eMOHCTpUPOBAaTh IOHUMaHUE
MEPUOANYECKON 3aBHCHUMOCTH CBOWCTB XHUMHYECKHMX JJIEMEHTOB OT HX IIOJOXKEHUS B
[Iepnonnueckoil cucrteMe, 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHMs, 3aKOHa ABOTaJipo;

® ONUCHIBATh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuonnyeckoil cUCTEMBl XMMHYECKHUX
AJIEMEHTOB: pa3InuaTh MOHATUS «TJaBHas moarpynna (A-rpymnma)» u «nobounas noarpymnna (b-
rpymna)», Majble U OOJIbIIINE MEPUOJIbI, COOTHOCUTH 0003HAUYEHHUS, KOTOpbIEe UMEIOTCS B TaOIuIe
«Ilepnonnyeckas cucremMa xumuueckux odsiemeHToB JI. W. MennpeneeBa» ¢ 4MCIOBBIMHU
XapaKTepUCTHUKAMHU CTPOCHMSI aTOMOB XHMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsn siapa, olliee
YHCJIO 2JIEKTPOHOB M PACHPEEIIEHNE UX 10 IJIEKTPOHHBIM CJIOSIM);



KJIacCU(UIIUPOBATh XUMHUYECKHUE SJIEMEHTHl, HEOPTaHMUECKUE BEIIECTBA, XMMHUYECKHE PEaKIUuH
(110 YMCIly U COCTaBY yYacTBYIOIIUX B PEAKIIMU BEILECTB, MO TEINIOBOMY 3P DEKTY);
XapaKTepu3oBaTh (ONUCBHIBaTh) OOLIME XUMHMUYECKHE CBOICTBAa BELIECTB DPA3JIMYHBIX KJIAcCOB,
MIOATBEPKasi ONMCAHUE IPUMEPAMHU MOJIEKYJIIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XMMHUYECKUX
peaKUuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX Ka4ECTBEHHOI'O COCTABA, BO3MOKHOCTH
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBUSAX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISIPHYIO U MOJSPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOI0 3JIeMEHTa MO0 (OopMylle COECIUHEHHs, MACCOBYIO JOJIO BELIECTBa B PacTBOpE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEaKIuH;

IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHHTE3, CPAaBHEHUE,
00o0111eHue, cucTeMaTH3altIo, KIaCCU(PUKALINIO, BBIABICHUE IPUUYNHHO--CIEICTBEHHbBIX CBSI3eH —
JUIS U3y4EHUs CBOMCTB BEUIECTB M XMMHUYECKHX pEaKLUil, €CTECTBEHHO-HAY4YHbIE METOJIbI
II03HaHUs — HAOJI0IeHUE, U3MEPEHNE, MOJIEIIMPOBAHUE, SKCIIEPUMEHT (peaJIbHbI U MBICICHHBII);
CIIeZIOBaTh IMpaBHJIaM IIOJIb30BaHUS XUMHUYECKOW MOCYNOM M 1abopaTopHbIM 000pYyIOBaHUEM, a
TaKKe MpaBHJaM OOpAIlIeHUs! C BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIHMSMHU IO BBITOJHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJIYYEHUIO U COOMpPaHMIO Tra3000pa3HbIX BEILECTB
(BomOoposa M KHCIOpOJA), IMPUTOTOBJIEHUIO PAaCTBOPOB C ONPEIEIIEHHONM MaccoBOW jaoiei
pacTBOPEHHOIO BELIECTBA, IUIAHUPOBAaTh M IMPOBOJUTh XHMHUYECKHE OKCIIEPUMEHTBI IIO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEM W KHUCIOT C TOMOIIBI0 HWHIUKATOPOB  (JaKMYyC,
¢benondranert, METUIOPAHK U IPYTHE).

K xoHuy oOyueHus B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)kaTh
c(OPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX IMOHSITHNA: XMUMHUYECKUH AJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTUOH, AaHHOH, IPOCTOE  BEILIECTBO,  CJI0)KHOE  BELIECTBO,  BaJEHTHOCTbD,
NEKTPOOTPHULIATENILHOCTD, CTENEHb OKUCIICHUS, XUMHYECKas peaklMs, XUMUYecKas CBs3b,
TEIUIOBOU A(PQEKT peakiiy, MOJb, MOJSAPHBIH O00BEM, pacTBOP, AIIEKTPOIMTHI, HEIIEKTPOIUTHI,
IEKTPOJIMTUYECKAs JUCCOLMAIMs, PpPEeaklUUd HOHHOro OOMeHa, KaTaau3aTop, XHUMHYECKOe
paBHOBecHe, OOpaTHUMbIe U HEOOpPATUMbIE PEAKLUH, OKHUCIUTEIHHO-BOCCTAHOBUTEIFHBIC PEAKIIHH,
OKHCIIUTEb, BOCCTAHOBHUTEb, OKHUCIEHHWE U BOCCTAaHOBJEHHE, AJIOTPONHs, aM(OTEpHOCTb,
XUMHYECKas CBSA3b (KOBAJIEHTHAs, HOHHAs, METAJUIMYECKas ), KpUCTaNInYecKasi petéTka, Koppo3ust
METAJIJIOB, CILIABbI, CKOPOCTh XUMUYECKON peakluu, IpeaenbHO JonycTuMas koHueHTpanus I1TIJIK
BEIIECTBA;

WJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUI W MPUMEHATH T MOHATHS IpU
OIMCAaHUU BELIECTB U UX NPEBPALLEHUN;

HCIOJIb30BaTh XMMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBlieHUS (GOpMyJ BEUIECTB M ypaBHEHUI
XUMHYECKUX PEAKIINI;

ONPEAEIATh BAJIEHTHOCTh M CTENEHb OKHUCICHUS XHMUYECKUX DJIIEMEHTOB B COCIUHEHMSIX
Pa3IMYHOTO COCTaBa, INPHUHAUIEKHOCTH BEIECTB K ONPENEIEHHOMY KJIAcCy COEAVMHEHHMH I10
¢dbopMynaM, BUJI XUMHUYECKON CBA3M (KOBaJE€HTHas, MOHHAs, METAININYECKas) B HEOPTaHUYECKUX
COEMHEHUSX, 3aps)l MOHA MO0 XHMHYECKOH (opmyrne, xapakTep cpelbl B BOAHBIX pPacTBOpax
HEOPraHMYECKUX COCAMHEHUN, THUI KPUCTAININYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;
packpsiBaTh cmblca Ilepuogmueckoro 3akona J[. M. MenneneeBa M JE€MOHCTPUPOBATH €r0
MOHMMAaHME: ONHUCHIBATh W XapaKTepu3oBaTh TaOnuuHylo ¢opmy Ilepuonnyeckoil cucreMsl
XUMHAYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATHS «TJlaBHas noArpynna (A-rpymnma)» U «moOouyHas
noarpynna (b-rpynma)», maneie u Oonbline MEPHOJbl, COOTHOCHTH OOO3HAUEHHUS, KOTOpHIE
UMEIOTCS B TEPUOJUUECKOM Taliuile, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsijl A1pa, o0IIee YUCIIO JIEKTPOHOB U paclipeieieHue X Mo
AJEKTPOHHBIM CJI0SM), OOBIICHATH 00IIHME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JIEMEHTOB U UX
COEMHEHMH B NIpeieax MajblX IEPUOIOB U INIaBHBIX MOATPYII C Y4ETOM CTPOECHHSI UX aTOMOB;
KJIaCCU(UIMPOBATh XUMUYECKHE HJIEMEHThI, HEOPIaHWYECKUE BEIECTBA, XMMHYECKHE DPEaKIHH
(110 YKCITy M COCTaBY YYacTBYIOUIMX B PEAKIIMU BELIECTB, IO TEIUIOBOMY 3((deKTy, Mo N3MEeHEHUIO
CTETEeHEN OKUCIICHNUS XUMHUYECKUX 3JIEMEHTOB);



XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHeuu(UYecKHe XUMHUYECKHE CBOMCTBAa MPOCTHIX H
CJIOXKHBIX BEILECTB, MOATBEPKIas ONUCAHUE IIPUMEPAMHU MOJIEKYJISPHBIX U MOHHBIX YPaBHECHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

COCTABJISAITh YPABHEHMS JIEKTPOJIUTUYECKON AUCCOLMALUU KHUCIIOT, IIEJI0YEeH U COJIEH, MOJIHbIE U
COKpaIléHHBIE YpaBHEHHs PEaKLUUH HMOHHOTO OOMEHA, YpPaBHEHUS PEaKIMid, MOATBEP>KAAIOIINX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKMCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUUN IOCPEICTBOM COCTAaBICHUS
9JIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BO3MOYKHOCTH IPOTEKaHMs
XUMHUYECKUX IIPEBPALLECHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCHUTENBHYIO MOJEKYJSIPHYIO M MOJSPHYIO MacChl BEILECTB, MACCOBYHO [OJIIO
XMMHUYECKOI0 3JIeMEHTa MO0 (OopMyle COECIUHEHHs, MACCOBYIO JOJIO BELIECTBa B PacTBOpE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU pEaKInHy;

coOJroIaTh MpaBWila IOJb30BaHUS XUMHUYECKOW MOCYAOH M 1a0opaTOpHBIM 0OOpYAOBaHHEM, a
TaKXe IMpaBujia OOpallleHUs] C BEUIECTBAMH B COOTBETCTBMU C MHCTPYKLHSAMM IO BBIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO TOJIYYEHHIO M COOMpaHHMIO Tra3000pa3HBIX BEIIECTB
(aMMHaKa 1 yrIeKucioro rasa);

IIPOBOJUTH  PEAKUMH, IOATBEPKIAIOIIHAE KAYECTBEHHBIM COCTaB  Pa3JIMYHBIX  BEILECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOPHI-, OpOMHI-, MOIUA-, KapOoHaT-, ¢ocdar-, CHIUKaT-,
cynb(ar-, TMAPOKCUI-MOHBI, KATUOHBI AMMOHHS U MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJHBIX paCTBOpPax HEOPraHUYECKHUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIEPAllMU MBICIUTEIbHON NEATENbHOCTH — aHAIU3 U CHHTE3, CPAaBHEHUE,
0000111eHHe, CUCTEeMATU3alUI0, BBIABICHUE NPUYMHHO-CIEICTBEHHBIX CBA3CH — I H3ydeHHs
CBOMCTB BEIIECTB M XMMHMYECKUX pEaKIMi, €CTeCTBEHHO-HAY4YHbICE METOAbl IIO3HAHUS —
HaOJI0ieHNE, U3MEPEHNE, MOIETIMPOBAHNE, SKCIIEPUMEHT (PEalIbHbIM U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KIIACC
KosuyecTBO 4acoB
Ne n/m HaumenoBaHue pa3/ie/ioB U TeM POrPaMMbI Kontpoabubie IIpakTHueckue JJICKTPOHHEIC (11 PPOBLIC)
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHYECKHE MOHATHUSA
11 Xumus — BakHas 00JIaCTh €CTECTBO3HAHUS U 5 2 bu6mmoreka [IOK
NPAKTHYECKOH JIESITEIbHOCTH YeI0OBeKa https://m.edso0.ru/7f41837c
1.2 BemecTBa u XuMHUECKHE pEeaKITUU 15 1 ﬁgﬁ;ﬁ;iﬁiﬂﬁﬂ £41837¢
Hroro mo pazneny 20

Pa3nen 2. BaxkHeiilune npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB

2.1 Boznyx. Kucnopoa. [Tonsarue 06 okcumax 6 EESSJ.I:I;I/?T:ZKCE&S{J(/? £41837¢

2.2 Bonopona.Ilonsitue o kucinorax u comusx 8 1 ﬁgg;?lﬁ?ezzcﬁgﬁﬂ £41837¢

2.3 Bona. PactBopsl. [TonsiTHe 00 0OCHOBaHUAX 5 1 1 Eﬁﬁ/ﬁeﬁi&%ﬂ £41837¢

2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHEHUMN 11 1 1 ﬁggsﬁ?/%rée%asi(.)rﬁﬂ £41837¢
Wroro no pazneny 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoanyeckas cucrema xumudecknx 3j1eMmeHToB /[. . Mengeneea. CtpoeHue aToMoB. XUMHYeCKAas
-BOCCTAHOBHUTEJIbHbIE PEAKLMHU

cBsA3b. OKHCINTEIbHO
[Iepnoanueckuii 3axoH u [lepnoanueckas cucrema

3.1 xumuueckux 3neMeHToB [I. 1. Mennene-esa. Ctpoenue 7 1 Eggsjil;llﬁ.eezasg)(.)r{fﬂ £41837¢
aToMa
32 Xumuueckas cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIBHBIC 3 1 bu6mmoreka [IOK
peakuu https://m.edsoo0.ru/7f41837c
Hroro no pasneny 15
PesepBHOE Bpemst 2
[Ipomexxyrounas arrecrarus. [IpoBepounas padota 1 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 S) 6
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9 KJIACC

KoandyecTBo 4acoB

JaeKkTpoHHbIe (LM pPOBbLIE)

Ne ni/m HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI Beero Konrpoubusie IIpakruueckue 06 pPA30BATEIBHEIE PECyPChI
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpeHue u yriyOneHne 3HaHU OCHOBHBIX Pa3JIeIOB 5 1 Bu6muotexa [JOK
Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHUECKHUX PEAKIIHM 4 bubmorexa LOK
https://m.eds00.ru/7f41a636
13 DJIEKTPOIMTHYECKAS AUCCOLUALINS. XUMUYECKHUE 8 1 1 bu6nmoreka [IOK
peaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nea 2. HemeTa/ibl M MX COeIMHEHHS
21 OO6mias xapakTepucTuka XuMuaeckux 3aemMeHToB VIIA- 4 1 bubmmoreka [JOK
rpymmbl. ['agoreHs https://m.edsoo.ru/7f41a636
29 OO01mas xapakTepuCcTHKa XUMUYECKHIX dy1eMeHTOB VIA- 6 bubnnoreka [JOK
rpymnbl. Cepa u e€ coeTMHeHUs https://m.edsoo.ru/7f41a636
23 OO6mias XxapakTepucTUKa XUMHUUECKHUX 3J1eMeHTOB VA- 7 1 bubmmoreka [JOK
rpymmbl. A30T, Gocop U UX COSAUHCHHUS https://m.edsoo.ru/7f41a636
24 OO0m1as xapakTepucTUKa XUMHUUECKUX deMeHTOB |V A- 8 1 5 bubmuorexka [IOK
rpynnbsl. YTIepoa U KpeMHHH B UX COSTMHEHUS https://m.edso0.ru/7f41a636
Hroro no paszneny 25
Pazgen 3. MeTanibl M HX COCIMHEHUS
. bubnuoreka [{OK
31 (Obpte CBOACTEA MeTalIoB 4 https://m.edsc]i).ru/7f41a636
3.2 BakHelimnre MeTaiIbl 1 UX COSIUHEHUS 16 1 2 Egggﬁ;:i:ii?ﬁn 412636
Hroro no paznery 20

41

Paznea 4. Xumus 1 oOKpysKamomas cpeaa

BCHICCTBa M MaTCpHrajibl B )KU3HU YCIIOBCKA

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

ITpomesxytounas arrecrauus. [Iposepounas pabora

bu6nuoreka [IOK

PesepBHOE Bpemst

NP, W W
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https://m.edsoo.ru/7f41a636
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TEMATHYECKOE INTAHUPOBAHHUE (MHAUBUAYAJIBHOE OBYYEHUE HA TOMY)

8 KJIACC
KoauuyecTBo yacoB
Ne n/mm HanmeHoBaHHne pa3aesioB ¥ TeM IPOrpaMMBbI K 11 J1eKTpoHHEIE (UH(POBLIE)
0 p porp Beero OHTPOJbHBbIE PaKTH4YECKHE 06pazoBaTebHbIE PecyPebl
padoTbI padoThI
Pazgea 1. IlepBoHavyajbHbIe XUMHYECKHE MOHATHS
XuMHST — BakHast 00J1aCTh €CTECTBO3ZHAHUS U bubaunoreka [IOK
1.1 N 3 1 ]
NPAaKTHYECKOM JeITEIHbHOCTH YeJI0BEKa https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 B K K 1
CHICCTRA M XHMIHCCKHIE peaKiiii 0 https://m.edso0.ru/7f41837c
Hroro no pazgeny 13

Pa3znea 2. BaxHelinue npeacTaBuTe/ I HEOPraHU4eCKUX BelleCTB

bubmuoreka [IOK

2.1 Bosnyx. Kucnopoa. Ilonsitue 06 oxcumax 3 https://m.edso0.ru/7f41837c
bubmuoreka [IOK

2.2 Bonopon.ITonsiTre o KUCIIOTax U COMISAX 3 https://m.edso0.ru/7f41837¢
bubmuoreka [IOK

2.3 Bona. PactBopsl. [lonsTHE 00 OCHOBaHHUAX 2 1 https://m.edsoo.ru/7f41837¢
2.4 OCHOBHBIC KIIACCHl HEOPraHMYSCKUX COCAUHECHUN 5 bumuoreka LIOK

: P A https://m.edsoo0.ru/7f41837¢c

Wroro mo pazneny 13

Pasnen 3. llepunoguuecknii 3axoH u Ilepuoguyeckas cucreMa xumMmu4eckux 3j1eMeHToB JI. M. MenneneeBa. CtpoeHue aToMoB. XMMHYeCKas

cBA3b. OKHCINTEIBLHO-B

OCCTAHOBHUTECJ/IbHBIC PCAKIINHA

Ilepnoanueckuii 3akoH u [lepuoguueckas BuGmorexa LIOK
3.1 cucTeMa XuMudeckux 3jaemMenToB /. M. Menaene- 2 httos://m.edsoo.ru/7f41837¢
eBa. CTpoeHue aroma Jim. .

39 Xumudeckas cBs3b. OKUCIUTEILHO- 4 bub6moreka [IOK

' BOCCTaHOBHUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/7f41837¢c
Uroro no paznuen 6 bubmnoreka [IOK

Py https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 1 1 bubnnoreka [IOK

https://m.edsoo.ru/7f41837¢c
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9 KJIACC

KoJsinyecTBo yacos 3
Ne i/l HanmeHoBaHue pa3aesioB U TeM MPOrpaMMbl Beero KOHTpOJbHBIE MpakTHaeckue : g:;TO[::TIZIJI;LeH(SZ(I]:E:;;clg
padoThI padoTbI
Pazjes 1. BemecTBo M1 XUMHMYECKHE PeaKIUl
11 [ToBTOpEeHue u yriybjaeHne 3HaHUH OCHOBHBIX 3 bubmuoreka [IOK
paszenoB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 3 bu6moreka [JOK
peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHUYECKAS TUCCOIUALNs. XUMUUECKUE 4 bu6moreka [IOK
peakiiy B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro mo pazneny 10

Paznena 2. HemeraJiibl M UX cOeAUHEHHUS
21 OO61mas xapakTepucTUKa XUMHUECKHUX JIEMEHTOB 5 bu6muotexa [JOK
VIIA-rpymmsl. ["ajgoresst https://m.edso0.ru/7f41a636
29 OO0m1as XxapakTepuCTUKa XUMUYECKUX JIEMEHTOB 4 bubmuoreka [IOK
VIA-rpynmer. Cepa u e€ coeTMHeHUs https://m.edsoo.ru/7f41a636
23 OO61mas xapakTepucTUKa XUMHUECKHUX JIEMEHTOB 3 bu6muotexa [JOK
VA-rpynmsl. A30T, pochop U UX COeTUHEHHSI https://m.edso0.ru/7f41a636
o | Somempemepe s ewees | BuGorea 10K
COCIHHCHS https://m.edso0.ru/7f41a636
Hroro no pazaeny 13

Paszgen 3. MeTasibl 1 HX COeINHEHUS

. bubmuoreka [IOK
31 Obmwe cBoiicTsa MeTAIIOB 2 https://m.edso00.ru/7f41a636
3.2 BaxkHeIme MeTauibl 1 UX CO€IUHEHUS 8 bubmmorexa LIOK
' https://m.edsoo.ru/7f41a636
Wroro mo pazneny 10

Pa3nen

4. Xumus ¥ OKpYysKaoLias cpeaa

4.1

BemecTtBa u MaTepualibl B JKU3HHU YCIIOBCKA

but6moreka [IOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
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Hroro no pasneny

Pe3epBHOE Bpems

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636
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https://m.edsoo.ru/7f41a636

ITOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KoanuectBo 4acoB
Ne Tema ypoka KO(:-IT - cOH Hara
/i Beero POJIbHBbIE pPaKTHYeCKHe W3y deHHS
padoThbI padoThbl
1 [Tpenmer xumuu. Ponb XxuMuu B %HU3HU YesoBeka. Tena u BeniecTBa 1
2 [TonsiTvie 0 MeTOAAX MO3HAHUS B XUMUU 1
3 Ipaxmuueckas paboma Ne 1 «IlpaBuia paboTsl B 1TaO0OpaTOPUH U TPUEMBI 1 1
oOparteHus ¢ 1a0opaTOPHBIM 000PYIOBAHUEM
4 YucTeie BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei 1
5 Ilpaxmuueckas paboma Ne 2 «Paznenenue cMecel (Ha mpuMepe OYUCTKH 1 1
MTOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1
7 XUMHUYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) XUMHUECKUX 3JIEMEHTOB 1
8 [IpocThie U ClIOXKHBIC BEMIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1
10 3aKOH MMOCTOSIHCTBA COCTaBa BEIIeCTB. XuMudeckas ¢popmyina. BaaeHTHOCTh 1
ATOMOB XUMHYECKHUX JIEMEHTOB
11 OTtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS. MOJIEKYJISIpHAsI Macca 1
12 MaccoBas qoiIst XUMHYECKOT0 YJIEMEHTA B COEIMHECHNU 1
13 KomuuecTtBo BemecTBa. Moinb. Mossipaast Mmacca 1
14 DU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKask PEaKIus 1
15 [Ipu3Haku 1 ycaoBHsI MPOTEKAHMSI XUMUYECKUX PEAKITHIl 1
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. XUMUYECKHE YPAaBHEHUS 1
17 BBILII/ICJECHI/I}I KOJIMYECTBA, MACChI BEIIECTBA MO YPAaBHEHUSAM XUMHUECKUX 1
peakiui
18 Knaccudukanms xuMuaeckux peakiuii (CoeAMHEHUS, Pa3IoKeHUs, 1
3aMeleHus, oOMeHa)
19 M. B. \.J:[OMOHOCOB — yu€HbIi-aHIuKIoneIucT. O000IIEHNE U CUCTEMATH3AITIS 1
3HAHUHN
20 KonTposbHasi padora Nel o Teme «BerniecTBa 1 XUMHUYECKHE PEAKITHID 1 1
21 Bo3ayx — cMmech razos. CocraB Bo3ayxa. Kuciopoa — 351eMeHT U pocToe 1
BeniecTBo. O30H
22 duznyeckue 1 XUMUUECKHE CBOMCTBA KUCIOPOa (peakiuu OKUCIEHuS, 1




ropenue). [lonstue 06 okcumax

Crioco0bI mostyueHus KUCI0poa B 1a00paTopruu M MPOMBIIIUIEHHOCTH.

23 1
[TpumeneHue kuciaopoa

24 TernoBoit 3 PekT XuMUIeCKON peakiiu, MOHITHE O TEPMOXUMUYECKOM 1
YPaBHEHHH, 3K30- ¥ SHAOTCPMHUUCCKUX PEAKIUAX

o5 TomnmuBo (HedTh, Yroiab 1 MeTaH). 3arps3HeHre BO3ayXa, CIOCOObI €ro 1
PEIOTBPALIICHHS

2% Ipaxmuueckas pau60ma MNe 3 o Teme «llomyuenue u cobupanue KUCIOpoaa, 1
U3YyYCHHE €r0 CBOMCTBY

27 Bonopon — anemeHT u npocroe BemiecTBo. Haxoxaenue B npupoze 1

28 duznyeckue U XUMUYECKHe CBOMCTBA Bojiopoaa. [Ipumenenue Bogopoaa 1

29 [ToHsiTHE O KUCIOTaX U COMAX 1

30 CrniocoOsl MostydeHus BOAOPO/a B 1abOpaTopuu 1

31 Ipaxmuueckas pau60ma Ne 4 o Teme «[lonyuenue u cobupanue BoJopoa, 1
U3yYCHHE €r0 CBOHCTBY»

32 MomnsipHblil 00BEM ra3oB. 3aKoH ABOTaIpPO 1

33 Boruncnenus 00bEMa, KOJIMYECTBa BEIIECTBA ra3a Mo ero M3BECTHOMY 1
KOJIMYECTBY BEIIECTBA I 00bEMY

34 Brrancnenust 00bEMOB ra3o0B 10 YpaBHEHHIO PEAKIIMH HAa OCHOBE 3aKOHA 1
00BEMHBIX OTHOIIICHUH Ta30B

35 dusnueckre 1 XUMHUYECKHE CBOMCTBA BOJBI 1

36 CoctaB ocHoBaHui. [ToHsITHE 00 MHAMKATOPAX 1

37 Bopna xak pactBoputens. HachllieHHbIE 1 HEHACBILIIEHHBIE PACTBOPBHI. 1
MaccoBasi 1oJIsl BeIIECTBa B PacTBOPE

38 Hpaxmu?ecmuﬂ paboma VN_O 5 [0 TeMe «HPI/IFOTOBJ‘ICHI/I@ pacTBOpOB C 1
OTIpeIeIEHHONW MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBAY

39 KonTpoabnas padora Ne 2 no teme «Kucnopona. Bogoposa. Boga» 1

40 OKcuapl: cOCTaB, KiIacCudUKaIMsI, HOMEHKIIATypa 1

a1 [TomyyeHne U XUMHYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 1
OKCHJIOB

42 OcHoBaHMs: cOCTaB, K1accu(pHUKaIMsl, HOMEHKIAaTypa 1

43 [TosnydyeHne u XUMHYECKHE CBOMCTBA OCHOBAHUM 1

44 Kucnotsr: cocras, knaccudukarysi, HOMCHKIaTypa 1

45 [TonyyeHne u XMMUYECKHE CBOMCTBA KMCIIOT 1




46 Counu (cpenHue): HOMEHKIATypa, COCOObI MOTYyYSHHsI, XUMUYECKHE CBOMCTBA 1

47 Ipaxmuyeckas paboma Ne 6. Pemienue 3KCIepUMEHTAIBHBIX 33124 110 TEME 1
«OCHOBHBIE KJIACCHl HEOPTaHMUYECKUX COCTUHEHHI

48 ['eHeTnyeckas CBsI3b MEXAY KJacCaMU HEOPTraHUUECKUX COCTUHEHHM 1

49 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1

50 KOHTpOJIl)l;I'Z'lSI padora Ne 3 o Teme "OCHOBHBIE KJIACCHI HEOPTAaHMYECKUX 1
COCTMHEHU N

51 [TepBble NOMBITKU KJIaCCU(PUKAUU XUMUYECKUX J1eMEHTOB. [loHsTHE O 1
rpynmnax CXOJHBIX 3JIEMEHTOB

52 [Iepnoanueckuii 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB /1. 1
H. Meunneneena

53 [Tepuopl, rpymnbl, MOATPYIIIIHI 1

54 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl 1

55 CtpoeHue 3IIeKTPOHHBIX 000104eK aTOMOB 31eMeHTOB [leproauueckoit 1
cucremsl [[. 1. Menaeneesa

56 XapakTeprucTUKa XMMHYECKOTO 3JIEMEHTA 10 €T0 MOJI0KEHHUIO B 1
ITepuonuueckoii cucreme JI. 1. Menpaeneera

57 3nauenue [lepuonnyeckoro 3aKoHa Juisl pa3BUTHS HAyKH U npakTuku. J. 1. 1
MenzeneeB — y4€HbIN, IEAaror U rpakKIaHuH

58 DNEKTPOOTPUIIATEILHOCTh ATOMOB XUMUYECKUX JIEMEHTOB 1

59 HNonHasa xuMuueckas cBs3b 1

60 KoBasienTHas nonsipHasi XMMUYECKasi CBSA3b 1

61 KoBaneHntHas HenossipHasi XUMUYECKas CBSI3b 1

62 CrerneHb OKUCIICHUS 1

63 OKHCITUTEITEHO-BOCCTAHOBUTEIIBLHBIC PEAKITHH 1

64 OKHCITUTENIN U BOCCTAHOBUTEITN 1

65 Kounrpoabnas padora Ne 4 no teme «CTpoeHne aromMa. XUMHUYECKAsI CBSA3hY 1

66 IMpomexyrounas arrectanus. [IpoBepouHas padora 1

67 O00011IeHYE U CUCTEMATU3AIUs 3HAHUN 1

68 O06o01IeHre U cucTeMaTu3alus 3HaHu| 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




9 KJIACC

Koaun4gecTBO 4acoB

Ne Tema ypoxka Kont IT Aara
1/ Beero POJIbHBIE PaKTHYeCKHe wayeHus
padoThI padoThI
1 [Iepnoanueckuii 3axoH. [lepuonnueckas cuctemMa XMMU4ECKUX 3i1eMeHToB /1. U. 1
Meunpeneena
2 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XMMUYECKHUX AJIEMEHTOB MEPBBIX TPEX 1
MEepPHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB 1
4 Buibl XMMUYECKOM CBSI3M M TUIIBI KPUCTAUIMUECKUX PEIIETOK 1
5 Kontpoabnas padora Ne 1 o teme «IloBropenue u yriy0iaeHue 3HaHUMA 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»
6 Kitaccupukanust XMMUYECKHX PEAKIIHHA 110 Pa3InIHBIM IIPU3HAKAM 1
v ITonsiTHE O CKOPOCTH XUMHUUYECKOHN peakiuu. [IoHATHE O TOMOTE€HHBIX U 1
TreTEPOreHHBIX PEaKLMIX
8 [lonsiTue o XHMAYECKOM PABHOBECHH. @akTOopbl, BIUSAIOIINE HA CKOPOCTh 1
XUMHUYECKON PEAKIIUU U TTOJIOKEHNE XUMUIECKOTO PABHOBECHS
9 OKHUCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1
10 Teopus snexkTpoauTHueckoi aucconuanuy. CUIbHBIC U Clladble AIEKTPOIUTHI 1
11 HonHblE ypaBHEHMsI peaKkLui 1
12 XuMHUYecKue CBoﬁchBa KHCIIOT U OCHOBAaHUH B CBETE MpeACTaBIeHUI 00 1
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
13 XUMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 dJIEKTPOITMTHUECKOM 1
JUCCOIMAIN
14 [lonsiTue 0 rugponIU3e coneit 1
15 O00011eHNe U CUCTEMAaTU3ALNS 3HAHUH 1
16 lIpakmuueckas paboma Ne | «PenieHue 3KCIIEpUMEHTATBHBIX 3a/1a49» 1 1
17 KonTtpoubHnas padora Ne 2 o teme «NEKTPOIUTUYECKAS TACCOLUALUS. 1 1
XUMHUUECKUE PEAKIIUU B PACTBOPAX»
18 OO01mas XxapakTepuCTHKA raIOreHOB. XMMHUYECKHE CBOMCTBA Ha MIPUMEPE XJIopa 1
19 XnopoBogopoa. CosisiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA, MOIYYEHHE, 1
MIPUMEHEHUE
20 Ilpakmuuecxas paboma Ne 2 o teme «llomydeHue ConsTHON KUCIIOTHI, 1 1

U3yYEHUE €€ CBOUCTBY»




Breraucnenus mo YPaBHCHHUAM XUMHUYCCKUX peaxunﬁ, €CJIM OAWH U3 pCarcHTOB

21 1
IaH B U30BITKE

22 OO0m1as xapakTepucTUKa 3J1eMeHTOB V| A-rpyIib 1

23 AnnotponHsie Monudukanuu cepbl. HaxoxaeHue cepbl U e€ coeIMHEeHUN B 1
npupozae. XuMHYECKUE CBOMCTBA CEPhI

24 CepoBogopoj1, cTpoeHHE, (HU3HMUECKUE U XUMUIECKUE CBOWCTBA 1

o5 Oxcunpl cepol. CepHast KHCTIOTa, (pU3HYECKHe U XUMUYECKHE CBOMCTBA, 1
IPUMEHEHHE
XUMHUECKUE PEAKIIIH, JIeXKAIIE B OCHOBE MPOMBIIIUIEHHOTO CIIOc00a

26 MOJIyYEHUS CEPHOM KUCIOTHI. XMMHUECKOE 3arps3HeHNE OKPYKAIOIIeH Cpeibl 1
COCIMHEHUSIMU CEPhI

27 Brprunciienne MaccoBoil 101 BBIXOJA IPOAYKTA PEAKLIMHU 1

28 OO61as xapakTepucTHKa 3JeMeHTOB VA-Tpymnnbl. A30T, paclipocTpaHEHUE B 1
npupoje, Gu3NYECKrue 1 XUMUIECKHE CBONCTBA

29 AMMHUak, ero ¢pu3nuecKue 1 XMMUYECKUE CBOMCTBA, MOJTYYeHHE U TPUMEHEHNE 1

30 Hpaukmuqecmﬂ paboma Ne 3 nio Teme «llonydyenne ammuaka, U3yuyeHUe €ro 1
CBOWCTB»

31 A3OTHas KACIOTa, € Pu3nuecKue U XMMUIEeCKHUEe CBOHCTBA 1
Hcnonp30BaHre HUTPATOB U COJICH aMMOHHS B KAUECTBE MHUHEPATbHBIX

32 ynoopenuii. XUMHUECKOE 3arpsi3HEHNUE OKPYKAIOIIEH Cpeibl COeTUHEHUIMU 1
a3oTa

33 ®ochop. Okcnn ibocq)opa (V) u pochopnas kucnota, pusndeckue u 1
XUMHYECKHE CBOMCTBA, IMOJTydeHHE

34 HcnonwszoBanue GpocdaToB B Ka4eCTBE MUHEPATBHBIX YIOOpEHHI. 3arpsi3HeHNe 1
npUpoaHoii cpenbl hocharamu

35 Yraepon, pacnpocTpaHeHue B PUpoJE, (hu3ndeckre U XUMHUECKHE CBOICTBa 1

36 Oxcuapl yriaepoja, ux Gpu3nueckue U XMMU4YeCKHe CBOMCTBA. DKOJIOIHYECKHUe 1
npoOJieMbl, CBsi3aHHbBIC ¢ OKcuaIoM yriepona (1V)

37 VYronbHast KUCHOTA U €€ CONu 1

18 Ilpakmuueckasa paboma Ne 4 o teme "llonydyeHue yriaeKucioro rasa. 1
KauectBennas peaxius Ha kKapOOHAT-HOH"

39 [TepBoHaYaTEHBIC TIOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHHIX 1
yriepoaa

40 Kpemnuii u ero coennuenus 1

41 Ilpakmuueckasa paboma Ne 5. Pelienue sKCriepuMEHTAIbHBIX 33/1a4 M0 TeMe 1




«BaxHenIe HeMeTaJIbl U UX COSTUHEHUI)

Kontpoasnas padora Ne 3 no teme «Baxuelme HeMeTalIbl U UX

42 1
COETUHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX AIEMEHTOB — METaJUIOB. MeTaminueckas
43 CBS3b U METAJUIMYECKAsi KpUCTAILUINYECKas peli€éTka. Pu3ndecKkue CBOMCTBA 1
METaJIJIOB
44 XUMHUYECKUE CBOMCTBA METAJIOB. DJIEKTPOXUMUUYECKUIN PSAJT HAPSHKECHU N 1
METAJIOB
45 O6urme cnocoObl MOJIYCHHS METAIIIOB. CrutaBbl. Berauciienus mo ypaBHEHUSIM 1
XUMHUYECKHUX PEAKIIHii, €CIM OJIUH U3 PEareéHTOB COACPIKUT MPUMECH
46 [TonsaTHe 0 KOPPO3UN METATIIOB 1
47 [IlenoyHbIE METAILIIB 1
48 Oxcuibl ¥ THIPOKCHIBI HATPUS U Kallus 1
49 [[lenoyHo3eMeNIbHBIE METAIIBI — KAJIBIIUM M MarHui 1
50 Baxueiime coeIMHEHNS KaabLUs 1
51 O06001IeHre U cUCTeMaTU3alus 3HAHUN 1
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1
53 Hpakmuqeaf'aﬂ paboma Ne 6 o Teme "JKECTKOCTh BOJIbI K METOIBI €€ 1
yCTpaHCHHUS
54 AoMUHUHT 1
55 AMdoTepHbIE CBOMCTBA OKCHIA U THIIPOKCHUIA 1
56 Kenezo 1
57 Oxcwuel, ruapokcu sl u conu sxenesa (1) u xenesa (111) 1
58 O06o011eHre U crucTeMaTu3allvs 3HaHu| 1
59 Ilpakmuueckasa paboma Ne 7. Pelienue sKCriepuMEHTAIbHBIX 33/1a4 M0 TeMe 1
«BakHEWITNEe METaUTbl U UX COSIUHCHHUS)
Brrurcnenus o ypaBHEHUSIM XUMHYECKHAX PEAKIIUNA, €CIIA OJIMH U3 PEarcHTOB
60 JaH B M30BITKE WIH COACPKUT MIPUMECH. BBIUnCIeHNS MacCOBOM TOJTM BBIXO/1a 1
MIPOYKTA PEAKITUN
61 O00011IEHNE ¥ CUCTEMATU3ALMs 3HAHUN 1
62 KonTpoabsHnas padora Ne 4 no teMe «BakHelre MeTaIbl U KX COSTUHEHUS» 1
63 BemecTBa 1 Marepualbl B MOBCEAHEBHOW KU3HU YeJIOBEKa 1
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl 1
65 Posib XMMUH B pelIeHNH SKOJIOTHYECKUX MTPOOIeM 1




66 IIpomesxyTounasi arrectanus. [IpoBepounas padora 1
67 O06001IeHre U CUCTEMaTH3aIis 3HAHUH 1
68 O0001IeHre U CUCTEMAaTH3aIUs 3HAHUIA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHUE (MHAUBU/AYAJIBHOE OBYYEHHUE HA TOMY)

8 KVIACC
KoJsinuecTBo 4acos
Ne Tema ypoka KonT 1 Aara
/i Beero POJbHBbIE pPaKTH4YeCcKue A
padoTbI padoTbl
1 [Ipenmer xumuu. Posib XUMUM B )KU3HU YEJIOBEKA. T€a U BeleCcTBa 1
Ilonsmue o Mmemooax nO3HAHUsL 8 XUMUU
5 [Tpaktuueckas padora Ne 1 «IIpaBuia paboTsl B 1a00paTopun U NPHEMBI 1 1
oOparieHus ¢ J1abopaTopHBIM 000PYIOBAHUEM)
3 Uucteie BemecTBa U cMec. CriocoObl paseieHus cMecei 1
Ilpakmuueckas paboma Ne 2 «Pazoenenue cmeceti (Ha npumepe o4ucmku
NOBAPEHHOU CONU)»
4 ATOMBI U MOJIEKYJIbI 1
5 XUMHUYECKUE AEMEHTBI. 3HAKU (CUMBOJIBI) XHMHUYECKUX DJIEMECHTOB 1
6 [IpocThie 1 CI0XKHBIC BEIIECTBA 1
AmomHo-monexynsipHoe yuenue
7 3aKoH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUUecKas popmya. 1
BaneHTHOCTh aTOMOB XUMHUYECKUX JICMECHTOB
8 OTtHocutenbHas aroMHasi Macca. OTHOCUTENIbHAsI MOJIEKYJIsIpHAasl Macca 1
9 MaccoBas 10JIs1 XMMHUYECKOT0 dJIEMEHTA B COSIMHEHNN 1
10 KomuectBo BemectBa. Moib. MosnsipHast Macca 1
Du3zuyeckue u xumuyecKkue senenus. Xumuieckas peakyus
Ilpusnaku u ycnosusi npomexkaHus XUMu4eckux peaxyuii
11 3aKoH COXpaHEHUS MAacChl BEIIECTB. XUMUUECKUE YPAaBHEHHS 1
Buluucnenus xonuuecmsa, maccul 8ewyecmaa no ypasHeHUsIM XUMUYECKUX
peaxyutl
12 Krnaccudukanus XHMAYECKUX peaKIui (COCTUHEHHS, Pa3I0KCHHUS, 1
3aMeleHus, 0OMeHa)
13 M. B. JlomoHOCOB — ytiéHLIﬁ-aHuHKnonenHCT. O60061meHue u 1
CUCTEMAaTHU3aIlns 3HAHUH
Koumponvuas paboma Nel no meme «Bewecmesa u xumuuecxkue peaxyuuy
14 Boznyx — cmechk ra3oB. Cocras Bo3ayxa. Kucinopom — aneMeHT u 1

IMpOCTOC BCUICCTBO. O30H




Dusuueckue u xumuieckue c8OUCMBA KUCI0pOOa (pearkyu OKUCTeHUs,
eopenue). [lonamue 06 okcuoax

15

Crnioco6bI nostyyeHust KUCI0poaa B J1aOOPpaTOPUK U IPOMBILIUIEHHOCTH.
IIpumeHeHue kucnopoaa

16

TeruoBoi 3¢ppekt XxuMuueckoi peakuu, MOHATHE O TEPMOXUMUYECKOM
yYpaBHEHHUH, 3K30- U SHIOTEPMUUECKUX PEaAKIIUIX

Tonnuso (negpms, yeonv u meman). 3acpsaznerue 8030yxa, cnocoobl e2o
npeoomepauyenus

Ipakmuueckas paboma Ne 3 no meme «Ilonyuenue u cobupanue
KUCTIOpOOa, U3yYeHUue e20 C80UCMB)

17

Bogopon — anemeHT u npocToe BemecTBo. Haxoxaenue B mpupose

Dusuueckue u xumuyeckue ceoticmaa 6000pooa. llpumernenue 600opooa

18

ITonsTHE O KUCIOTAX U COJISIX

Cnocobwi nonyyenus 600opooa 6 1abopamopuul

IIpaxmuueckasn paboma Ne 4 no meme «llonyuenue u cobupanue
6000p00A, U3YUEHUE €20 CEOLCTB)

19

MomnsipHblil 00bEM Ta30B. 3aK0H ABOTaipo

Buluucnenus ob6véma, konuuecmea ewjecmsa 2a3a no €20 U38eCMHOMY
KOIU4ecmay 8euecmed uiu o0vemy

Buruucnenus 06vémos eazos no YPAaeHeHUurw peakyuu Ha OCHoee 3aKOHA
00BLEMHBIX OMHOUEHU 24308

Duzuyeckue u Xumudeckue ceoucmed 600l

21

CocraB ocHoBanuil. [loHsiTHE 00 MHANKATOPAX

22

Bona kak pactBoputenb. HachillieHHbIE 1 HEHACHIIIEHHBIC PACTBOPBI.
MaccoBasi 10715 BEIIECTBA B pacTBOPE

Ilpakmuueckas paboma Ne 5 no meme «lIpucomoenenue pacmeopos ¢
ONnpedenéHHol Macco8oll 0ojiell pacmeopEeHHO20 8eUleCTNEA)

Konmponvuas paboma No2 no meme «Kucnopoo. Booopoo. Booay

23

OKCI/II[BII COCTasB, KJ'IaCCI/I(I)I/IKaLII/IH, HOMCHKJIaTypa

Tlonyuenue u xumuueckue c60UCmMEa KUCTOMHBIX, OCHOBHBIX U
amghomepHwviX OKCUO08

24

OcHoBaHuA: COCTaB, KJIaCCI/I(pI/IKaL[I/IH, HOMCHKJIATypa

HOJZylleHue U XumMu4eckue ceolcmea 0CHOBAHUIL

25

Kucnotsr: COCTaB, KJ'IaCCI/I(I)I/IKaI_II/IH, HOMCHKIJIATypa




HOJZylleHue U XUMu4eckue ceolicmea Kuciom

26

Conu (cpenHue): HOMEHKIIATypa, CIoCOObI MOTy4eHHs, XUMUYECKHEe
CBOMCTBA

Ilpakmuueckas paboma Ne 6. Peuwienue dKCnepumMeHmanbHblx 3a0ay no
meme « OCHOBHbLE KNACCHl HEOP2AHUYECKUX COeOUHEHU)

T'enemuueckas ces3v Meofcdy Kaaccamu Heopeanu4eCcKux CcoeOuHeHUll

27

O06001IeHME ¥ cUCTEMATU3AU 3HAHUN

Konmponvuas paboma Ne3 no meme "OcHnogHbie K1accvl HeopeaHu4ecKux
coeounenu"

H€p8bl€ nonvslimkKu KJZGCCM@L{KCZL;L{M xumuveckux anemenmos. llonamue o
cpynnax CXOOHbBIX I/IEMEHMO8

28

[Tepuognueckuii 3akoH u llepuonnueckas cucteMa XUMUYECKUX
anemeHToB /I. 1. MeHaeneeBa

Ilepuoowi, epynnwi, noocpynnoi

29

CTpOCHI/Ie aroMoB. CocTaB aTOMHBIX AACP. H3oTorbl

Cmpoenue 31eKkmpoHHbIX 000104eK amomos 3nemenmos Ilepuoouueckoil
cucmemnt []. Y. Menoeneesa

Xapakmepucmuxa Xumuyuecko2o 3NeMeHma no €20 NOJLONCEHUIO 8
Ilepuoouuecxou cucmeme /{. Y. Menoeneesa

3uauenue Ilepuoouueckozo 3akona 015 pazeumusi HayKu u npakmuxu. /.
U. Menoenees — yuénwiii, nedacoe u epa’rcoanuu

3ﬂeKmpoompub;ameﬂbHocn1b amomoe XumudecKux 371emernios

30

HonHasa xumMuyeckas CBA3b

31

KoBaneHnrnas MoJisipHast XUMHUYCCKaAs CBA3b

32

KoBaneHnrnas HCMOJIIpHasA XUMHUYCCKAs CBA3b

Cmenenv oxucienus

33

OKHCIUTEITBHO-BOCCTAHOBUTEIIHHEIC pcaKkuuu

Oxucaumenu u 60CCIMAHOBUMENU

Koumponvuas paboma Ne4d no meme « Cmpoenue amoma. Xumuueckas
CBA3b)»

Obobwenue u cucmemamuzayus 3HAHUL

Obobwenue u cucmemamuzayus 3HAHUL

34

[Tpomexyrounas arrectanus. [IpoBepounas pabora




OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME
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9 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acosB

Bcero

KonTpoJbHble
padoTbI

IIpakTnyeckue
padoTbl

Jlara
U3yYeHHs

[Tepunonnueckmii 3akoH. [lepronnueckas cucTeMa XUMHYECKUX
anemenToB [[. 1. MeHieneena

3akonomepHocmu 8 usMEeHeHUU C8OUCME XUMUUECKUX DTIeMEHMO8 NePBbIX
mpéx nepuooos

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB

BI/I,I[BI XHUMHYCSCKON CBSI3HM U THUIIBI KpUCTAJINYCCKHUX peH_IéTOK

Konmponvuas paboma Nel no meme «Ilosmopenue u yenybnenue 3Hanuil
OCHOBHBIX pazoenos Kypca 8 Kaaccay

Knaccugukarmss XMaMHYeCKUX PEaKIfid 0 Pa3IMYHBIM MTPU3HAKAM

[ToHsiTHE O CKOPOCTH XUMUYECKOM peakiuu. [[oHATHE O TOMOT€HHBIX U
TETEPOTCHHBIX PEAKIIUSIX

Tlonsamue o xumuueckom pasHoeecuu. @axmopbz, sluArowue Ha
CKopocmb XUMUYECKOU PeAKyUU U NOJIOHCEHUE XUMUHUECKO2O0 PABHOBECUS

OKHCIIUTEIFHO-BOCCTAHOBUTEIILHEIC pPCaknu

Teopus anexkrponuTudeckoi nuccounanuu. CuiabHbIE U cl1adble
IIEKTPOJIUTHI

HoHHBIE ypaBHEHHUsI peaK Ui

© o N O

XUMHUYECKHE CBOMCTBA KUCIIOT 1 OCHOBAHUM B CBETE MPECTaBICHUHN 00
ANEKTPOJIMTHYECKON JUCCOLUALTUN

Xumuueckue ceoticmea coneil 8 ceeme npeocmagienuti 0o
SNEeKMPOIUMUYECKOU OUCCOyUayuu

Ilousmue o euoponusze coneii

10

O00011eHNEe U CHUCTEMATU3AIINA SHAHUHI

IIpaxmuueckas paboma Ne 1. « PeuwieHue 3KkCnepumenmanbHbiX 3a0ayy»

Koumponvuas paboma Ne2 no meme «nexkmponumuueckas
ouccoyuayus. Xumuueckue peakyuu 8 pacmeopaxy

11

OO11ast XxapaKTEepUCTHKA TaJIOTCHOB. XUMUYECKHUE CBOMCTBA Ha IIPUMEPE
XJiopa

12

Xnoposopopoa. ConsiHast KUCIIOTa, XMMUUYECKHE CBOICTBA, OTyYeHHE,
MIPUMEHEHUE




Ipaxmuyeckas paboma Ne 2 no meme «Ilonyuenue conanoul KUciomol,
usyyeHue eé ceolucme

Buiuucnenus no YPABHEHUAM XUMUYECKUX peam;uﬁ, eciu 00OuH U3
peazenmos oam 6 uzovimie

13

O6mas xapakrepucTtuka 3emMenToB VIA-rpymisl

Annomponnuvle mooughuxayuu cepwi. Haxooicoenue cepul u eé coeounenuti
6 npupooe. Xumuueckue c0UCMBA cepbl

14

CepoBopopos, cTpoeHue, Gu3nyecKue 1 XuMUYeCcKrue CBOMCTBa

15

Oxcunpl cepbl. CepHast KMcI0Ta, PU3MUECKUE U XUMUYECKHE CBOWCTBA,
IIPUMEHEHHE

Xumuyeckue peakyuu, nexcaujue 8 0OCHO8e NPOMbIULIEHHO20 CROCODA
NONYyYUeHUsl CEPHOU KUCIOMbL. XUMUYecKoe 3aepsisHeHue OKpysicarouel
cpeobl COeOUHEHUAMU Cepbl

16

Brrunciienue MaccoBoii 101 BBIXOJA MTPOIYKTA PEAKLIHMHI

17

OO611as XxapakTepucTrKa 31eMeHTOB VA-Tpymiibl. A30T,
pacnupocTpaHeHHe B IpUpose, Gu3ndeckue 1 XUMHYECKHE CBOHCTBA

AMMMCZK, €eco ¢M3MQ€CKM€ u xumuueckue ceoﬁcmea, nojy4derue u
NnpumMererue

Ipaxmuueckasa paboma Ne 3 no meme «llonyuenue ammuaxa, usyyenue
e2o ceolicmey

18

A30THas KUCoTa, €€ Gu3nuecKne U XMMHUYECKHE CBOICTBA

Hcnonvzosanue Humpamos u coneu aMmMoHUs 8 Ka4ecmee MUHepalbHbIX
Yoobpenuii. Xumuueckoe 3azpsasHenue okpyscaioujeli cpeosl
COeOUHEHUAMU a30ma

19

®dochop. Oxcua pocdopa (V) u dochopHas kucinora, puznueckue u
XUMHUYECKHE CBONCTBA, MONTyUYCHHE

Hcnonvzosanue ghocghamos 6 kauecmee MuHepanbHwvix yOoOpeHuUll.
3aepsiznenue npupooHoli cpedwvi hochamamu

20

Yrnepon, pactipocTpaHeHue B Ipupojie, GU3NIECKUe U XUMUYECKHE
CBOICTBA

Oxcuobl yanepooa, ux guzuuecKkue u Xumuyeckue ceocmad.
Dkonocuueckue npobiemvl, cészanuvie ¢ okcuoom yenepooa (1V)

21

VYroapHas KHUCIIOTa U €€ COU

Ilpakmuueckas paboma Ne 4 no meme "llonyuenue yenexucinoeo 2asa.
Kauecmeennas peaxyus na kapoonam-uon"




22

[lepBoHavyanbHbIEC MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O
COCIMHEHUSX yIIIEpOAa

23

Kpemuuii u ero coenHeHus

Ipaxmuueckas paboma Ne 5. Pewienue sxcnepumeHmanvHulx 3a0a4 no
meme «Basicnetiuiue nememannsl U ux cOeOUHeHUs»

Konmponvuas paboma Ne3 no meme «Badicnetiuiue Hememanivl u ux
COCOUHEHUAY

24

OO0m1as XxapakTepruCTUKa XUMUYECKHUX AJIEMEHTOB — METAJIIOB.
Merannndeckas CBSI3b U METAJUIMUECKasi KpUCTAITNYECKasl peréTKa.
dusnyeckre CBOMCTBA METALIIOB

Xumuyeckue ceolicmea Memanios. NeKmpoxXuMudecKuil pso
HANPANCEHUU Memaios

Obwue cnocobwt nonyuenus memannos. Cniaswl. Boruucnenus no
VPABHEHUAM XUMUYECKUX PeaKyull, eciu OOUH U3 PeazeHmos COOepICUN
npumecu

Tonsmue o Koppo3uu memailoe

25

[[lenounbie METATIIBI

Oxcudbl u 2uOPOKCUOBL HAMPUSL U KATIUSL

L]enounozemenvHvie memanibl — KAnbyuti U MA2HUU

26

Bakneiinmme coequHeHUS KaJbIIU

Obobwenue u cucmemamu3ayust 3HAHULL

JKécmrocmu 600bl u cnocobwl eé ycmpanenus

Ilpakmuueckas paboma Ne 6 no meme "Kécmxocmsb 600b1 u Memoovl eé
ycempanenus"

27

AJTIOMUHAHT

Amghomepnvie ceoticmea oxcuda u 2uOpPOKCUOQ

28

Keneso

Oxcuowi, 2uopokcuowt u conu sicenesa (1) u ocenesa (111)

Obobwenue u cucmemamu3ayusi 3HAHUL

Ipaxmuuecxasn paboma Ne 7. Pewienue skcnepumenmanbHuix 3a0ay no
meme «BaswcHetiuiue memainnvl U ux coeOuHeHUs»

29

Breruucienus mo ypaBHEHUSIM XUMHUYECKUX PEAKINi, €CIIH OMH U3
peareHToB JIaH B M30BITKE WA COJAEPKUT MpUMECcH. Beruncienus
MacCCOBOM JIOJIM BBIXOZ[a MPOIYKTA PEAKIITHHI




30 O06o01IeHre U crucTeMaTH3aIus 3HaHUu’ 1
Konmponvuas paboma Ne4 no meme « Badxcuetiviue memainivl u ux
COCOUHEHUSL)
31 BemecTBa 1 Marepuaibl B MOBCETHEBHON KU3HH YETIOBEKa 1
32 XHUMHYECKOE 3arps3sHEHUE OKPYKAIOIIEH CpeJIbl 1
33 PoJib xuMuuM B pelIeHNH 3KOJIOTHYSCKUX TTPOOIIeM 1
Obobwenue u cucmemamuzayusi 3HAHUL 1
Obobwenue u cucmemamuzayusi 3HAHUL 1
34 ITpomexxyTounas arrectanus. [IpoBepounas pabora 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI1 YYEHUKA

1) Xwumusa, 8 xmacc/ I'abpuensu O.C., Ocrpoymor WN.I'., CrmaakoB C.A., AKIHOHEpHOE OOIIECTBO
«M3narenbcTBO «lIpocBemenune»

2) Xumwus, 9 xmacc/ I'abpuensa O.C., OcrpoymoB WM.I'., CmagkoB C.A., AKIuoHEpHOE OOIIECCTBO
«M3nparenbcTBO «lIpocBemenune»

METOAUYECKHUE MATEPUAJIbI IJISA YYUTEJIA
Xumus. 8-9 kiaccel. ba3oBeiii ypoBeHb. Metoaudeckue pekoMeHaanuu K yueonukam ['adpuensuna O.C.,
Octpoymona N.I'., Cnagkosa C.A.

MU ®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bu6nuoteka LIOP:

https://m.edso0.ru/7f41837c

https://m.edso00.ru/7f41a636
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