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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XuMHHM Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsl COCTABIICHA
Ha OCHOBE TpeOOBaHUW K pE3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOM
porpaMmMbl OCHOBHOTO 0011ero o0OpasoBanus, npeactaBieHHbIXx B @I'OC 00O, a
TakkK€ Ha OCHOBe (elepanbHO pabouelt mporpaMmbl BOCIHUTAHHS M C Y4YETOM
KOHLICTIIUA TIpernojaBaHus ydeOHOro mnpeaMera «XuMHUS» B 00pa30BaTeNIbHBIX
opranu3zanuax Poccuiickon denepanuu.

[Iporpamma 1o xuMuUM Ha€T NOPEACTaBICHUE O IMEJsSIX, OOIIed cTpaTeruu
oOy4YeHWsI, BOCIIUTAHUS U PA3BUTHSI OOYUAIONMIUXCS CPEICTBAMH yI€OHOTO TIPEIMETa,
yCTaHaBIMBAaET  00s3aTEIbHOE MPEIMETHOE  COJEpKaHHe, IpPEeayCMaTpUBAET
pacnpeneseHue €ro mo KiaccaM M CTPYKTYpUpOBaHUE IO pa3jieiaM U Temam
nporpaMMbl 10  XHMHH, OINpEAC/sieT KOJMYECTBEHHbIE M  KAYECTBEHHBIC
XapaKTePUCTUKU COJIEPKAHUSI, PEKOMEHJIYEMYIO TIOCJIEI0BATEIbHOCTh U3YyUCHUS
XUMHUH C YUYETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JIOTUKU Y4€OHOTO
mpoliiecca, BO3PACTHBIX OCOOEHHOCTEH OOydaromuxcs, OMpeNeisieT BO3MOMXKHOCTH
npeaMeTa IS pealu3aluu  TpeOOBaHM K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeIbHOM MPOTpaMMbI Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHuUs, a TaKkKe
TpeOOBaHMI K pe3ysibTaTaM 00y4eHUsI XUMHUH Ha YPOBHE IIeJIel U3yUYeHUs MpeAMeTa U
OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIBHON JESITENBHOCTH O0O0ydYaromerocs 1o
OCBOEHUIO yYEOHOI'O COJIEPIKaHUS.

3HaHWE XUMHUU CIYXKUT OCHOBOM [JIi (pOpMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromnierocs, €ro NpeiCTaBICHUd O MaTepUaJIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb
urparoT GopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSX YHEPTUU U
00 DBBOJIOMHU BELIECTB B MPUPOJE, O MYTAX pEIIeHUs TI00aJbHBIX MpoOJIeM
YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CHIPHEBOW, DHEPreTHYECKOM, IHILEBOU M
AKOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3PaBOOXPAHECHHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET peain3aliui BO3MOKHOCTEHN JJIsl caMOpa3BUTHS U (POPMUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 00111el U HyHKIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBAHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OoOy4JaromMXxcs, HaBBIKOB HMX  CAMOCTOSITEIbHOW  y4eOHOW  JeSTENbHOCTH,
OKCIIEPUMEHTAJILHBIX W HUCCJIEAOBATENIbCKMX YMEHUN, HEOOXOIUMBIX Kak B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAydYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
[IEJTIOCTHOTO B3TJIAJIa HAa €MHCTBO MPHUPOJBI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaOIINXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--
HAay4YHBIM 3HAaHMSM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B IKOJOTHUYECKOE
oOpazoBaHue 00yUYarOITUXCS.

JlanHble HampaBieHWS] B OOyYEHWH XUMUU OOECIEUMBAIOTCS CHENU(DUKOM
colepKaHusi ~ yuyeOHOTO  TpeaMeTra,  KOTOPbIA  SIBISETCA  IMEJarorHYecKd



aIalITHPOBAHHBIM OTpa)KeHHUEM 0a30BOMl HAyKW XMMHH Ha OINpEAeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO O0IIEro oOpa3oBaHMs OPUEHTHUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMBI IE€PBOHAYAIBHBIX IIOHATUNH XUMHUH, OCHOB
HEOPraHWYECKON XMMHUHU U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IOHITUI OPraHUYECKOU
XUMUH.

CtpykTypa conep:KaHHs HPOrpaMMbl 1O XUMHU C(HOPMHUPOBAHA Ha OCHOBE
CUCTEMHOro mnojxojga K e€ m3yuyeHuro. CoJepikaHHe CKIAIbIBAETCA W3 CHCTEMBI
MOHATHM O XUMHUYECKOM JJIEMEHTE M BEIECTBE W CUCTEMBI MOHATHU O XMMHUYECKOU
peakuuu. OO0e 3TH CHCTEMBI CTPYKTYpPHO OpPraHU30BAaHbl [0 MPUHLUILY
IIOCJIEA0BATEIBHOTO PA3BUTHS 3HAHMKW HAa OCHOBE TEOPETHYECKUX IPEIACTABICHUN
Pa3HOro YpOBHS:

— ATOMHO-MOJIEKYJISIPHOT'O YUYEHMS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

— MpPEACTABICHUHN 00 3JIEKTPOIUTHUECKON TUCCOIMAIIMY BEILIECTB B PACTBOPAX.

TeopeTndueckne 3HaHWA  PACCMATPHUBAIOTCS HA  OCHOBE  OMIMPUYECKH
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO
YPOBHSI K JIPYrOMY, BBINOJHAS (YHKIUU OOBSCHEHUS U MPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHUS U BO3MOKHOCTEM IMPAKTHYECKOTO NMPHUMEHEHUS U MOJYYEHUS H3ydaceMbIX
BEILIECTB.

OcBoeHue  MHporpaMMbl 1O  XHMHH  CHOCOOCTBYeT  (POPMHUPOBAHUIO
IIPEJICTABJICHNUS] O XUMUYECKON COCTABJISIOLICH HAYYHOU KAPTHUHBI MUpPA B JIOTUKE €€
CUCTEMHOW IPUPOABI, LIEHHOCTHOIO OTHOUICHUS K HAyYHOMY 3HAHUIO U METOJaM
II03HAHUA B HayKe. M3ydeHre XUuMHUM IIPOUCXOUT C IIPUBJICYEHUEM 3HAHUM U3 paHee
M3YYEHHBIX YUEOHBIX mpeamMeToB: « Okpyxarouuii Mupy», «buoiorus. 5—7 kiacce» u
«Dusnka. 7 Kmacey.

[Ipn u3yyeHnrn XUMHH MIPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XUMUYECKON
HAayKW KakK OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUUYECKOW NeATEeITbHOCTH
YeJIoBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajlaya y4yeOHOro
IpeIMETa COCTOUT B (POPMUPOBAHUHU CUCTEMbI XMMHUUYECKUX 3HAHUA — BAKHEUILINX
(akToB, MOHATUM, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHHUH, TOCTYMHBIX 0000LIEHUI
MHUPOBO33PEHYECKOTO XapaKTepa, sS3bIka HayKH, B MPUOOIIEHNN K HayYHBIM METOJaM
MO3HAHUS TPU W3YYEHHM BEIECTB M XUMHUECKHUX pEaKIHil, B (OPMUPOBAHUU U
pa3BUTUHU TO3HABATENbHBIX YMEHUNA U UX MPUMEHEHUH B Y4eOHO-MO3HABATEIBHON U
y4eOHO-UCCIIEeIOBATENIbCKON  JESITEIbHOCTH, OCBOCHHMM MpaBWil  0€30MacHOro
oOpallleHus C BEIIeCTBAMHU B TIOBCETHEBHOM KU3HHU.

[Ipu W3ydeHMM XUMHHM Ha yYpOBHE OCHOBHOI'O OOLIEr0 OOpa3oBaHHs Ba)KHOE
3Ha4YeHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (opMHUpOBaHME MHTEJUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY TMPUHATHIO PEIICHUM,



CIIOCOOHOM aTalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HaMpaBJIEHHOCTh 00yUYEHHUS Ha CUCTEMAaTUYECKOE MPUOOIICHUE 00YIarOITIXCS
K CaMOCTOSITEJIbHOW TMO3HABATENIbHON AESITENIbHOCTH, HAYYHBIM METOJIaM IMO3HAHUS,
bopMHpYIOLTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— oO0ecrmeyeHue yCIOBUM, CIMOCOOCTBYIOIIUX MPUOOPETECHHIO O0Y4YarOIIUMUCS
OMbITa PA3HOOOPA3HON MACATEIHHOCTH, TO3HAHWS W CAMOIIO3HAHMSI, KITFOYEBBIX
HABBIKOB (KJTFOYEBBIX KOMIIETCHITMI), WMEIONUX YHHBEPCAIBHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB JICSATCIBHOCTH;

— ¢opmupoBaHue 00meH (QYHKIUMOHAIBHOM U  €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUN OOBSCHATH U OLEHUBATDH SIBJICHUS OKPYKAIOILIErO
MUpa, UCIOJIb3YS 3HAHUS U OMbIT, MOJYYSHHbIC MPU U3yUYCHUU XUMUU, IPUMEHSATh UX
[P pelIeHu IpoOiieM B MOBCEIHEBHOM KU3HU U TPYIOBOM JESATEIBHOCTH;

— (opMupoBaHHE y 00yUYAIOMNUXCS TYMAaHUCTHIECKUX OTHOIICHHUHN, TOHUMAHHMSI
IIEHHOCTH XWMHWYECKHX 3HAHWHA ISl BBIPAOOTKH JKOJIOTHYECKH IIeJIeCO00pa3HOTO
MOBEICHUS B OBITY W TPYJAOBOU ACSITEIBHOCTH B IEIISAX COXPAHECHUS CBOETO 370POBBS
Y OKPY’KAIOIIEW IPUPOJTHOMN CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHUS OOIIECUETIOBEUYCCKUX IICHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOpY NpO(UIIs U HAMIPaBICHHOCTH JajdbHEHIIEro 00ydeHHUs.

OO611ee ynciIo 4acoB, OTBEACHHBIX /I U3YYCHUSI XMMHUHM Ha YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHus, coctaBisieT 136 yacoB: B 8 kiacce — 68 uwacoB (2 yaca B
HeJenro), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumun. Posib XUMUM B )KU3HU YeloBeKa. XUMHUS B CUCTEME HayK. Tena
u BenlecTtBa. Du3nueckrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB.
[lonsitue o meronax mo3HaHus B XuMuHM. Yucteie BemiecTBa U cMecu. CrocoObl
pa3aeieHusl CMeceil.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE BJIeMEHThl. CHUMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas ¢opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BenlecTB. OTHOcHUTENbHAs aToMHas Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEMHEHUU.

KommuectBo BemectBa. Momb. MonsipHas macca. B3anmMOCBsSI3b KOJIMYECTBA,
MacChl W 4YHWCIa CTPYKTYpPHBIX €AWHMI] BemecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Pu3NueCcKUe U XUMHUYECKHE SBJICHUSA. XUMHUYECKas pPeakuuss U €€ NMPU3HAKU.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XuMHUYeckue ypaBHeHuda. Kiaccudukanus
XUMHUYECKUX PEaAKINi (COeqMHEHUS, Pa3JIOKEHUS, 3aMEeIlIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IOCYyI0H, NpaBuWiIaMH pabOThl B JaOOpaTOpUu U
npuémMamMu oOpaleHusi ¢ JabopaTOPHBIM 000PY/IOBAaHHWEM, U3YyYEHUE U OIHCAHUE
(bu3nYecKrX CBONCTB 00Pa3IOB HEOPTAHMYECKUX BEIIECTB, HAOMIOACHUE (PU3MUECKUX
(nyaBlieHWE BOCKa, TasHHUE JbJa, pacTUpaHUE caxapa B CTYNKE, KUIECHHUE U
KOHJICHCAIlUsl BOJIbI) M XHUMHUYECKUX (TOpEHHME CBEUH, MPOKAIMBAHUE MEITHOU
MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCJIOTOM) SIBJICHUN, HAOIIOICHUE U OMUCAHUE
MPU3HAKOB MPOTEKAHUSI XUMHUECKUX PEaKLMid (pa3oKeHne caxapa, B3auMOJEHCTBUE
CEpHOM KHUCJIOTHI C XJOpUIOM Oapusi, pasznoxkenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJICUCTBUE jkene3a ¢ pactBopoM comm meaum (II), mszydenwme
CIIOCOOOB pa3/iesieHrs CMECEeii: ¢ TTOMOIIbI0 MarHuTa, (GUJIbTPOBaHUE, BhIMIAPUBAHHE,
TUCTWIUIALIMSL,  XpoMarorpadusi, MpOBEJACHUE OYUCTKU  IMOBAPEHHOW  COJIH,
HAOJIOZICHUE W OIHUCAHHWE PE3yJIbTaTOB TMPOBEJCHUS OMbITA, WIUTIOCTPUPYIOIIETO
3aKOH COXPAaHEHMs MacChl, CO3JJaHUE MO MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciaopom — sieMeHT M mpocToe
BelecTBo. HaxoxaeHue kucaopoaa B npupoe, pusndeckne u XuMUYecKrue CBOMCTRA
(peakuun topenus). Oxcunapl. Ilpumenenue xucinopoma. CrnocoObl TOTyYEHUS
KHCIIOpOJa B JIA0OPATOPUH U MPOMBILIIIEHHOCTH. KpyroBopoT KHCIIOpoJa B IPUPOJIE.
O30H — a;IoTponHas MoIU(pUKAIUS KUCIOPOA.

TennoBoi 3 (PekT XUMUUECKON peaklnK, TEPMOXUMHUUYECKHE YPaBHEHHUS, IK30-
U J3HAOTEPMHYECKHUE pPEakiuu. TOIMBO: yrojib M METaH. 3arps3HEHUE BO3AyXa,
YCWJICHHE MapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.



Bonopon — anemeHT u nmpocTtoe BemecTtBo. HaxoxaeHune Boaopona B Opupoe,
bu3nUecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CrocoObl mosrydeHus. Kucnorsl
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznveckue CBOKMCTBa BoMbl. Boma kak pactBoputelb. PacTBopsl. HackieHHbie
Y HEHACBILIECHHBIE PacTBOpbl. PacTBOpMMOCTH BemiecTB B Bojae. MaccoBas J10js
BEILIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOoAbL. OcHOBaHuA. Posib pacTBOpoB B
NpUpoJiec W B JKU3HM 4yeroBeka. KpyroBopor Boasl B IMpupoje. 3arps3HEHHE
NpUpPOIHBIX BOA. OXpaHa U OUYMCTKA TPUPOJIHBIX BOJI.

Knaccudukanus weopranmdeckux coequHeHuid. Oxcunsl. Knaccudukarms
OKCUJIOB:  cosiecoOpasyromue  (OCHOBHBIC,  KHUCIOTHbIE, aM(OTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuaoB. @u3nyecKne 1 XUMUYECKHE CBOHMCTBA
OoKkcHuA0B. [lomydeHrne OKCUIOB.

OcunoBanusi. Kiaccudukanus ocHOBaHUN: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHknatypa ocHoBaHuU. @PU3NUYECKHE U XHMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kwucior. dusmyeckue u
XUMHYECKHE CBOMCTBA KuUCIOT. Psan axktuBHoctu MetauioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Howmenkiarypa coiieil. Pu3MYECKHE U XUMHUYECKUE CBOMCTBA COJIEH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCITMHEHMUM.

Xumuueckuii IKcnepumenm:

KaQ4ECTBEHHOE OINPECIICHUE COJECPKAHUSA KHCIOpPOAa B BO3AyXE, MOJYyYEHHUE,
coOupaHue, paclo3HaBaHWE U HW3YYEHHE CBOWMCTB KHCJIOPOJAA, HaOJIOJICHHE
B3aUMOJICHUCTBUSA BEIIECTB C KUCIOPOJIOM M YCIOBUSI BOBHUKHOBEHHUS U MIPEKPAILCHUS
ropenus (mokapa), 03HaKOMJICHHE ¢ oOpa3llaMi OKCHUJIOB M OIHMCAHHUE WX CBOMCTB,
MOJIy4eHHe, COOMpaHue, pacro3HaBaHUE W M3YYEHHUE CBOMCTB BOAOpoja (TOpEeHHE),
B3auMoJielicTBUe Bojoposa ¢ okcuaoM wmeau (II) (BO3MOXXHO HCIOJIB30BaHHE
BUJIEOMATEPHUATIOB), HaOI0/IeHHe O0O0pa3IloB BEHIECTB KOJIMYECTBOM 1| MOJIb,
UCCJIeIOBaHNE OCOOCHHOCTEN PACTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JI0JIEd PacTBOPEHHOTO
BEIIIECTBA, B3aMMOJICCTBHUE BOJBI C METaUIaMu (HaTpUEM U KaJIbIIMeM) (BO3MOXHO
WCIIOJIB30BaHUE BHUACOMATEPHAIOB), HCCIEAOBaHUE OO0Opa3lloB HEOPTaHUUYECKUX
BEILIECTB PA3IMYHBIX KJIACCOB, HAOJIOJACHUE H3MEHEHUS OKPacCKHM WHIMKATOPOB B
pacTBopax KHCJIOT W IIeJodel, u3ydeHue B3aumojehcTBusi okcuma meau (II) c
pacTBOPOM CEPHOM KHUCJIOTHI, KHCJIOT C METAUIaMH, PEAKIMUN HEUTpalnu3alni,
MOJy4€HUE HEPACTBOPHMMBIX OCHOBAHWMW, BBITECHEHHE OJIHOTO METAJUIa JIPYTUM U3
pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a71a4 M0 TeMe «BakHenIne Kaacchl
HEOPraHUYECKUX COCIUHECHUIN.

Iepuoanueckuii 3akoH u Ilepuoanyeckasi cucreMa XUMHYECKHUX 3JIEMEHTOB
. H. Menpgeneena. Crtpoenne aTOMOB. Xumuueckas CBA3b.



OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBble MONBITKM KJIACCU(PUKAIMK XUMHUYECKUX dieMeHToB. [loHsitue o
rpynmnax CXOJHBIX BJEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMENbHbIE METAILIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPhIE 00pa3yroT aM(OTEpHbIE OKCUIBI U
TUAPOKCHUIBI.

Ilepuonnueckuit 3akoH. llepuoanueckas cucreMa XumMuyeckux 3iaeMmeHToB /1. M.
MenneneeBa. Kopotkonepuonnas u miuHHonepuonHas (opmel [lepuoanueckoii
cucteMbl xuMmuueckux dneMeHtoB JI. M. MenneneeBa. llepuoasl W TpynIibl.
@U3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aroMHbIX sjaep. M3oromel. Dnexktponsl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBhIX 20 XuMudeckux 3nemMeHToB [leproanueckoit
cucrembl J[. M. MenneneeBa. XapakTepuCcTMKa XUMHUYECKOTO DJIEMEHTAa II0 €ro
nonoxkenuto B [leprnoanueckoit cucreme /1. U. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHHUSl paguyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyInaM U Nepruoaam.

3nauenue llepuonnueckoro 3akoHa u Ileproauyeckoil CUCTEMBI XUMHYECKHUX
AJIEMEHTOB U pa3BUTUSA Hayku W npaktuku. Jl. M. MenneneeB — yd€HbIM U
IpaKIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (MOJsipHass ¥ HEMOJSpHas)  CBS3b.
DNEeKTPOOTPULATETBHOCTh XUMHUECKUX AIIEMEHTOB. VIOHHAs CBS3b.

Crenenb okuciieHusi. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iponeccsl
OKHCJICHHSI U BOCCTAaHOBJIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3llioB BEIIECTB METAUIOB W HEMETAJJIOB, B3aWMOJECHCTBUE
TMAPOKCUIA IIMHKAa C pacTBOpPAMHM KHCIOT M WIEJNOYEH, NPOBEIAECHUE OIBITOB,
WUTIOCTPUPYIOITUX TTPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUi (TOpEHUE,
pEeaKIu pa3ioKeHusl, COEAUHEHUS).

Mesrcnpeomemnbnie ceasu

Peanuzanuss MEXNpPEIMETHBIX CBS3€H MpPHU MU3YYEHUH XUMUHA B & Kjacce
OCYIIECTBIISIETCSl Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSITHM,
TaK Y MOHSTUH, SBJISIOMINXCS CUCTEMHBIMU JUIS1 OTAECIBHBIX IPEAMETOB €CTECTBEHHO-
-HAy4HOTO IUKJIA.

OOmue ecTecTBEHHO-HAyUHbIE TOHSATHS: HAy4YHBIM (akT, rumoresa, Teopus,
3aKOH, aHajuu3, CHUHTe3, Kiaccudukanus, NEPUOJUYHOCTb,  HAOIIOACHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

dusuKa: MaTepusi, aToM, SJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbI,
pPaIOaKTUBHOCTh, MOJIEKYJa, DJEKTPUUECKUM 3apsij, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (U3NYECKUE BEIMUYUHBI, CAUHUIIBI U3MEPEHUS,
KOCMOC, IJTaHETHI, 3BE31bI, CoHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, rumpocdepa, MUHEPATIbI, TOPHBIE TTOPOJBI, TOJIC3HBIC
HCKOITa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemecTBO U XMMHUYECKAS] PeaKUMs

[Tepuonnueckuii 3akoH. [lepruoanyeckas cucrema XUMUYECKUX 3aeMeHToB [l. W.
MenpaeneeBa. CrtpoeHHe aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHMH CBOWMCTB
XUMHYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KAIbIUS U UX COCTMHEHUM B
COOTBETCTBHM C MOJIOKEHUEM DJIEMEHTOB B lleprnoanueckoi cucTeMe U CTPOCHUEM
UX aTOMOB.

CrpoeHue BemliecTBa: BHUIbl XHUMHUYECKOW CBSI3U. THUIBI KPUCTATUITMYECKHUX
pPEmETOK, 3aBUCMMOCTDh CBOWMCTB BEIIECTBA OT TUNA KPUCTALIMYECKOW PEIETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYCCKUX BEIIECTB. XUMHUYCCKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PpA3JIWYHBIM KJIaccaM HEOPraHUYECKHUX
COEMHECHUM, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanys XuMHUECKUX PEaKIMK M0 pa3IudHbIM MpHu3HakaM (110 YUCTy U
COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY A (PEKTY, M0 H3MEHEHHUIO
CTEIICHEH OKMCIICHHS XHUMHYECKUX DJIEMEHTOB, IO OOpPaTUMOCTH, IO YYaCTHIO
KaTanu3aropa). IK30- M SHJI0TEPMUUECKUE PEAKIINU, TEPMOXUMHUYCCKUE YPABHCHUS.

[Tonarne o CKOpOCTH XuMHUUYecKoW peaknuu. Ilonarume o0 oOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusix. [[oOHITHEe O TOMOTE€HHBIX U TETEPOTeHHBIX
peakuusx. [londarue o karanuze. IloHsite 0 XMMHU4YEeCKOM paBHOBecHMH. DakTOpBHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pEaKIMh ¢ TOJOKEHUE XUMHYECKOTO

PaBHOBECHSL.
OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, ANEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peakuuu. CocraBnenue YPaBHEHHM

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIMA  C  MUCIOJb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopust 3MEKTPOJIUTHUUECKON AUCCOIUALNU. DJIEKTPOJIUTHl U HEIIEKTPOJIUTHIL
Katnonsl, aHnoHbl. MexXaHU3M AUCCOLMALMKA BELIECTB C PA3JWYHBIMU BHAAMU
XuMudeckon cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIA0bIe DJIEKTPOJIUTHI.

Peakiuun nonHoro obmeHa. YcCOBHs MPOTEKaHUS PEAKIMii MOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE HOHHBIE ypaBHEHUs peakunii. CBOKWCTBA KUCIOT, OCHOBAHHIA
U Ccojlell B CBETe TPENCTABICHUNM OO0 DICKTPOJUTHYECKON  JTUCCOIMAIIHH.
KauectBeHHbIe peakunu Ha HOHBL. [IoHsATHE O TUapONIU3€E COJIE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYEeCKUX
BEIIECTB — META/UIOB M HeMeTauioB (rpadura W ajiMasa), CIOXKHBIX BEILECTB
(xJIopua HaTpus), UCCIEAOBAHNE 3aBUCUMOCTU CKOPOCTH XHMHYECKON PEAKIUU OT
BO3JICHCTBUSI pa3IUYHBIX (DAKTOPOB, UCCIEAOBAHUE DIESKTPOIPOBOJHOCTH PACTBOPOB
BEILECTB, Mpolecca JUCCOUMAlMKA KHUCIOT, IIeodyed u  coieil  (BO3MOXKHO
WCIIOJb30BaHUE BHUJIEO MATEPHUAIOB), MPOBEICHUE OIBITOB, WUIIOCTPUPYIOLIUX
MPU3HAKN TPOTEKAHMsI PEeaKIuii HOHHOTO oOMeHa (oOpa3oBaHME OCaKa, BHIJCIICHUE
rasa, oOpa3oBaHue BO/IbI), OTIBITOB, WJUTIOCTPUPYIOIINX pUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (ropeHue, peakuuu pas3ioKeHUs,
COCJIMHEHHUS ), pPacro3HaBaHWE HEOPTaHWYECKUX BELIECTB C MOMOIIBIO KAYECTBEHHBIX
peaKkiuii Ha HOHBI, pEIICHUE YKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTtanibl U MX coeinHEeHUS

OO6mast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHue U (U3MYECKUE CBOMCTBAa MPOCTHIX
BEII[ECTB — raJloreHoB. XMMHUYECKHUE CBOMCTBA Ha MpUMEpE XJIopa (B3aUMOJEHCTBUE C
MeTallJlaMH, HeMeTajulaMu, Iienodamu). XisopoBoaopoa. CoinsiHas —KHCIIOTA,
XUMHYECKHE CBOMCTBA, MOJyuyeHue, NpuMeHeHue. JleficTBre Xjaopa U XJI0pOBOI0pOaa
Ha OpPTaHu3M YesloBeKa. BaxkHelme XJI0puapl M UX HaX0XACHHUE B IPUPO/IE.

Oobmas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTpoeHne W (PU3NYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U CePbl. AJUIOTPOITHBIE MOAU(DHUKAIIMN KUCIOPOAa U
ceppl. XuMUYeckue cBoncTBa cepbl. CepoBOIOpOA, CTpoeHHE, (U3MUecKue u
XUMHUYeCKHue cBoicTBa. OKCUABI CEpbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, (U3NYECKUE U XUMHUYECKHE CBOWCTBA (0OIIMe KaK MpPeCTaBUTEINS
KJjlacca KHUCJIOT U cHenuduueckue). XUMUUECKHE PpEeaklUy, JIeKallue B OCHOBE
IPOMBIIIJIEHHOTO Croco0a MOJIY4YeHHs] CEepHOM KHUCIOThL. I[IpuMeHeHue cepHOM
kucaoTbl. COJaM CEpHOM KHCIOTHI, KauyeCTBEHHAsh pEaKkUus Ha CyJib(ar-HoH.
HaxoxneHue ceppl W €€ COEIMHEHUH B MpHUpoAE. XUMHUYECKOE 3arpsi3HEHHE
OKpY’KaIoIel cpeibl COSTUHEHHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa
1 BOJOEMOB), CITOCOOBI €r0 MPeI0TBPAIICHHUS.

OOmiast xapakTepucTuKa 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHBIC CTETMEHW OKHCIEHHUS. A30T, pacIupoCTpaHEHHWE B MPHUPOJE,
dbusznyeckne U XMMUYecKue cBoicTBa. KpyroBoport azora B mpupoae. AMMHAK, €ro
dusznyecKkrne U XUMUYECKUE CBOMCTBA, MOTydeHrne U mpuMeHnenne. Com aMMOHHMS, UX
duznyeckue U XMMHYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiusi Ha HOHbI
aMMOHHUA. A30THas KUCJOTa, €€ MoJydeHHe, (PU3NUecKre U XUMHUYECKHE CBOWCTBA
(oOmme kak TpeacTaBUTENs Kiacca KHUCIOT u crenuduueckue). Hcmonbp3zoBanue
HUTPATOB U COJIEM aMMOHHUS B Kaue€CTBE MHMHEPAJIbHBIX yIOOpEeHHH. XHUMHUYECKOe
3arpsi3HEHUE OKpYXarolled Cpeapl COEOUHEHHUSIMH a30Ta (KHUCJIOTHBIE OKIH,
3arpsi3HEHHE BO3/yXa, MOYBHI U BOJMOEMOB). Docdop, amioTponHble MOAUPUKAIIAN
docdopa, dusndeckue u xumuieckue cpoictra. Okcun pochopa (V) u dochopnas
KHUCTIOTa, (QU3MYECKHe W XHMHYECKHWE CBOWCTBA, ToOdy4deHHe. lcmonb3oBaHne
dbocdaToB B kKauecTBE MUHEPAIBHBIX YIOOPEHUIA.

O6mast xapaktepuctuka snaeMeHTOB I[VA-rpynmbel. OcOoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTEIICHW OKUCIICHHs. YTJEPOJ, alUIOTPOIMHBIE MOIU(DUKAIINY,
pacnpocTpaHeHHe B MpHUpoAe, (PU3MUECKHE M XUMHUYECKHE CBONCTBA. AICOpOIHS.
KpyroBopot yrinepoaa B npupojae. OKCHIBI yriaepoaa, ux GU3NIecKue U XUMHUIECKHe
CBOMCTBA, JIEHCTBME HA IKUBBIE OPraHU3Mbl, I[OJy4Y€HHUE U MPUMEHEHHE.
DkoJjoruueckre TpoOiemMbl, CBsi3aHHble ¢ okcujpoMm yriaepoga (IV), rumotesa
rJI00JIBHOTO TIOTETUICHUS KJIMMaTa, MapHUKOBBIN 3P (deKT. YTroiabHas KUCIOTa U €€



CONMM, UX (U3NYECKUE M XUMUYECKHE CBOWCTBA, IMOJYyYEHHE M MPUMEHEHHE.
KauectBenHnas peakiusi Ha kapOoHaT-uoHbl. lMcnonb3oBanue kapOOHATOB B OBITY,
MEJIULIMHE, TPOMBIIUIEHHOCTH U CEITbCKOM XO35IMCTBE.

[lepBoHauasbHbIE TIOHATUS 00 OpPraHMYECKUX BEHIECTBAX KAK O COEIMHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, 3TaHOJ, TJIUIEPUH, YKCYCHas KHUCIIOTA).
[IpupoHbIe UCTOYHHUKHU YTIEBOAOPOIOB (YroJib, IPUPOAHBINA ra3, He(Th), TPOAYKTHI
ux TiepepaboTku (OCH3WH), UX pOJib B OBITY W MpoMbINUICHHOCTH. [loHsATHE O
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, Oesikax, yrieBojJax — U UX POJH B KU3HU
yesoBeka. MaTtepruanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCAUHEHUM.

Kpewmuuii, ero ¢pusnueckne u XuMHUYECKUE CBOICTBA, MOJIyY€HHUE U TIPUMEHEHHUE.
Coenunenust kpeMHus B mpupoe. O6mwme npeacrasiaeHus 06 okcuae kpemuawns (1V) u
KpEeMHHEBOU KucaoTe. CUIMKAThI, UX HCIOJIb30BAHUE B OBITY, B MPOMBIILIEHHOCTH.
BakHelilllne CTpOUTENIbHBIE MaTepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipo6iieMbl 0€301acHOrO UCIIONb30BaHUSI CTPOUTEIBHBIX MAaTEPUAJIOB B
ITIOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydyeHHe OOpa3LOB HEOPraHUYECKHUX BEIECTB, CBOWCTB COJSHOM KHCIIOTHI,
IPOBEJICHUE KAaUECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOIEHNE MPU3HAKOB UX
IPOTEKaHUs, OIBITHI, OTpaXkaroue (pU3nueckre U XMMUUYECKHUEe CBOMCTBA raJIOT€HOB
U UX COCIMHEHUHN (BO3MOXXHO MCIIOJIb30BAHHE BUIEOMATEPHATIOB), O3HAKOMIIEHUE C
oOpa3iaMu XJOpUJ0B (TaJOT€HHUJIOB), O3HAKOMJIEHHE C oOOpa3llamMu cepbl U €€
COCIMHEHUAMH (BO3MOKHO HCIOJB30BAHME BHJIEOMATEpHAIOB), HaOJOIEHUE
npolecca OOyIJIMBaHWsS caxapa IM0J JEWCTBHEM KOHLIEHTPUPOBAHHOW CEpHOMU
KHCIIOTBI, HW3YyYE€HUE XUMHUYECKHX CBOHCTB pa30aBIIEHHOM CEpPHOW KHUCIOTHI,
MPOBEICHUE KAYECTBEHHON peakuuu Ha cynb(paT-uOH U HAONIOJCHHE NpH3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (DU3UYECKMMU CBOMCTBaMM a3oTa, ¢ochopa U uX
COETMHEHHH (BO3MOXHO MCIIOJIb30BaHUE BHAEOMATEpUaIoB), oOpa3liaMu a30THBIX U
dbochopHBIX yIOOpeHUH, IONydeHHe, coOHMpaHHe, paclO3HABaHHUE U H3YUYCHHE
CBOMCTB aMMHaka, IPOBEJACHUE KAaYECTBEHHBIX pEaKIMi HAa HOH aMMOHHUS U
docar-uoH U H3ydeHHE TPU3HAKOB HUX MPOTEKaHHs, B3aUMOJIECHUCTBUE
KOHLIEHTPUPOBAHHONW a30THOM KHCIJIOTBI C MEIbI0 (BO3MOYHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), U3YYEHHUE MOJIEIEH KPUCTAJUIMYECKUX PEIIETOK ainMasa, rpadura,
¢dymiepeHa, O3HaKOMJIEHME C MPOLECCOM aJCOpOIMH PacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MpPOTHUBOrasa, MOJy4eHHE, COOHpaHue,
pacno3HaBaHle U W3Y4YEHUE CBOWCTB YIJIEKUCIIOTO Ta3a, MPOBEACHUE KaueCTBEHHBIX
peakuuii Ha KapOOHAaT W CUJIMKAT-UOHBI M M3yYE€HHE MNPU3HAKOB HUX MPOTEKaHUS,
O3HAKOMJICHWE C  NPOAYKLUHMEHM  CWIMKAaTHOM  IIPOMBINUIEHHOCTH, pELICHUE
HKCIIEPUMEHTAJIBHBIX 33J1a4 M0 TeMe «BakHeline HeMeTauibl U X COSAMHEHUS.

MeTtasiibl 1 MX COeIUHEHUS

OO11as XxapakTepuCTUKAa XUMUYECKUX AJIEMEHTOB — METANIOB Ha OCHOBAaHUH UX
noJjioxkeHus B [lepuoanyeckon cucreme xXuMudeckux 3iiemeHToB JI. 1. MenneneeBa u
cTpoeHusi aroMoB. CTpoeHHe MeTaIoB. MeTalmmyeckass CBsI3b U METAJUIMYECcKas



KpUCTAUTMYECKAsl PEIIETKA. OJIEKTPOXUMUYECKUN psii  HaMpsSHKEHW METaJlIoB.
duznyeckrue U XUMUYECKHE CBOWMCTBA MeTauioB. OOIue crnocoObl MOTy4YeHUs
MeTauioB. [loHsATHE O KOPpPO3UMM METAIIOB, OCHOBHBIE CIOCOOBI 3aIIUTHl MX OT
Koppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IIPOMBIIUICHHOCTH.

[[lenouynble MeTamibl: MmoJiokeHue B llepumonnueckoil cucreMe XHUMHYECKHX
anementoB [[. WM. MeHneneeBa, CTpOCHHE HMX aTOMOB, HAXOXIEHUE B IMPUPOJE.
duznyeckne U XUMHYECKHE CBOWCTBA (Ha mpuMmepe Hatpus U Kanus). OKCHIbI U
TUJPOKCUIBI HATPUS U Kanus. [[puMeHeHre EeT0YHbIX METAJIJIOB U UX COCMHEHUM.

[[lenoyno3emenbHblE  METAIbl MAarHUM M KaJdbLlMM: TOJOXKEHHE B
[lepnogmueckon cucrteMe xuMudeckux sneMeHToB Jl. M. MenneneeBa, cTpoeHUE UX
aTOMOB, HaxoXXJeHUe B npupoje. Ou3nueckue U XUMUYECKHE CBOMCTBA MarHus U
Kayiblusl. BaxkHelive coeMHEHUs KaJlblUs (OKCUI, TUAPOKCHUA, coyH). XKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AJOMUHUI: TI0JI0keHUE B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa, CTpO€HHME aroMa, HAaxXOXJIeHUWE B Impupoge. Pusuueckue u
XUMHUYECKHE CBOMCTBa alMOMUHUA. AMQOTEepHbIE CBOHWCTBA OKCHUIa W THIPOKCHUIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuoamdeckoit cucreMe xumMudeckux snementos [1. WM.
MeHieneeBa, CTpOEHHUE aTOMa, HaXOXKJIEHUE B npupoae. PU3nuecKkue U XUMUYECKHE
cBoMcTBa skene3a. Oxcuabl, ruapokcuasl U comu xeneza (II) m xeneza (III), ux
COCTaB, CBOWCTBA U ITOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHME ¢ oOpa3llaMd METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMU, U3y4YCHUE PE3YJbTaTOB KOPPO3UU METAIOB (BO3ZMOXKHO MCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), OCOOECHHOCTEN B3aMMOJECUCTBUSI OKCHJA KaJbllUsl U HATPUS C
BOZIOM (BO3MOXXHO HCIOJIb30BaHUE BHJICOMATEPHAIOB), HCCIEJOBAaHUE CBOWCTB
HKECTKOM BOJBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOAE (BO3MOKHO MCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), NPU3HAKOB IPOTEKAHHUS KAYECTBEHHBIX pEaKUHWl HAa HWOHBIL:
MarHusi, Kajbllus, amioMuHusa, IuHka, xkene3a (II) w xemeza (III), memu (I1),
HaOJIIOICHUE W ONKMCAaHKUE TIPOLIECCOB OKPAIIMBAHUS IJIAMEHW MOHAMH HATPHS, KaJus
U Kaiblus (BO3MOXKHO  HCIIOJB30BaHUE BHUAEOMATEPHANIOB), HCCIECIOBAHHE
aM(pOTEPHBIX CBOMCTB THUIPOKCHAA ATIOMHHHUS M TUIPOKCHAA IIMHKA, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4 110 TeMe «BakKHEHIIe METAJJIBI U UX COCTUHEHUS.

XUMHA M OKPYKAIOLIAS Cpeaa

Bemectsa u Marepuansl B TIOBCEIHEBHOM JKM3HM 4YeJlOBEKA. be3omacHoe
HCIIOJIB30BaHUE BEIIECTB M XMUMHUYECKHX peakuuil B ObITy. IlepBas momoib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHUE OKpYXKaloliel cpenbl (MpeaesbHasl JOMmyCcTUMast
KOHIIeHTpaiusi BemecTs, nainee — [1/IK). Ponb xumMuu B pelieHHH 3KOJIOTHUYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:



U3ydeHue O0Opas3IioB MaTepPHAIOB (CTEKJIO, CIIaBBl METaJUIOB, IOJUMEPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanuzaiiusi MeXNpeIMETHBIX CBs3€H MpU H3YYEHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX IMOHSTHH,
TaK Y MOHATHUH, SBISIOMIMUXCS CHCTEMHBIMH ISl OTACIBHBIX IIPEIMETOB €CTECTBEHHO-
-HAyYHOTO ITUKJIA.

OOmme ecTeCTBEeHHO-HAyYHBIEC TOHATHS: HAY4YHBIA (DAKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHajdu3, CHHTE3, KilacCUpUKANWs, MEePUOJAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHUE, MOJICTh, SIBJICHUE, TAPHUKOBBIN 3P deKT,
TEXHOJIOTHSI, MaTEPHAJIBI.

duznka: MaTepus, aTOM, JJICKTPOH, TPOTOH, HEUTPOH, MUOH, HYKJIUI, U30TOIIHI,
PaMOAaKTUBHOCTH, MOJIEKYIIA, SJICKTPUICCKUN 3aps]l, TPOBOTHUKH, ITOTYITPOBOTHUKH,
TUDJICKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIIIECTBA, Ta3, pPAacTBOpP, PACTBOPUMOCTb, KpHUCTAIMYECKas PpEMIETKa, CIUJIaBHI,
dbu3nyecKkrue BEIWYMHBI, EIUHUIIBI HU3MEpPEHUs, KOCMHYECKOE IPOCTPAHCTBO,
TIaHeThl, 3BE3/1b1, ComHITe.

buonorus: dortocuHTe3, AbIXxaHWe, Ouocdepa, SKOCHUCTEMa, MHUHEpPaJbHbBIC
yn00peHus, MUKPOAJIEMEHTBI, MAaKpOAJIEMEHTHI, TUTATEIbHbIC BEIISCTRA.

['eorpadus: armocdepa, ruapochepa, MUHEpaNIbl, TOPHBIC MOPOJBI, MOJIE3HBIC
MCKOIIaeMbI€, TOIIJTUBO, BOJTHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE ~ pE3yNbTAaThl OCBOCHHS IPOTPAMMBI  OCHOBHOTO  OOIIETo
oOpa3oBaHUs JIOCTUTAIOTCS B XOA€ OOyYEeHHMs] XMMHH B E€JUHCTBE Y4YeOHOU W
BOCIIUTATEIILHON JCSITEILHOCTH B COOTBETCTBHM C TPAIWIIMOHHBIMH POCCHUCKAMH
COLIMOKYJGTYPHBIMH ¥ JTyXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, TIPUHSATHIMH B
oOIIleCTBE TMpaBUJIaMH W HOPMAaMHU TIOBEJCHUS W CIOCOOCTBYIOT MpoleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COITHAIIN3AIINNA 00YJIarOIIUXCSI.

JImaHOCTHBIC pe3ynbTaThl OTpaXxaroT TOTOBHOCTH o0yJaromuxcs
PYKOBOJICTBOBAThCS CHCTEMOM MO3UTHBHBIX IICHHOCTHBIX OPUCHTALIMIA M PACIIIMPEHHUEC
OTIBITA JACSATEIBPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCIIMTAHUS:

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUCCKOMY M
HAyYHOMY HACICAWIO, ITOHUMAaHHMsS 3HAYCHUS XHMHUYCCKOW HAyKH B IKHU3HHU
COBPEMEHHOT0 00IIecTBa, CIMOCOOHOCTH BIAJETh JOCTOBEpPHOW HH(MOpMaIeil o
MEPEIOBBIX JOCTMKEHUSX M OTKPBITHUSX MHUPOBOM W OTCYECTBEHHOW XWMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;



2) rpaskKAaHCKOr0 BOCIUTAHMSA:

MPEACTAaBICHUS] O COIMAIbHBIX HOpPMax U MpaBUIaX MEXKIMYHOCTHBIX
OTHOUIEHUN B KOJJIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOM U JIPYTUX BHUAAX JIEATEIBLHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JESATENbHOCTH TIPU  BBINOJHEHUU
y4eOHbIX, TO3HABATENbHBIX 3aJlay, BBITOJIHECHUH XUMHUYECKUX OSKCIEPUMEHTOB,
CO3JaHUM YYEOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHMMAHHUIO U B3aMMOTIOMOIIH B
IpoIecce 3TOM y4eOHOM NesTENbHOCTH, TOTOBHOCTU OIICHUBATH CBOE MOBEJCHHUE U
MOCTYIKM CBOUX TOBApHILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHHUS MOCIEACTBUM NOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY VYpPOBHIO DAa3BUTHS HAayKd M COCTaBIISAIOIINE
OCHOBY JJisl TOHUMaHMs CYIIHOCTH HAy4YHOM KapTUHBI MHpa, MpPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
IPUPOJIHON CpeioH, O POJIM XMMHH B IO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

NO3HABaTEJIbHbIE MOTHBBI, HalpaBJICHHbIE Ha IOJY4YEHHE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOAUMBbIE HJisi OOBSICHEHMs] HaOJIOJaeMbIX NPOLECCOB WU SIBJICHMI,
NO03HABATEJIbHOM, MHMOPMAIIMOHHOM M YWUTATENbCKOW KYJIbTYpPhl, B TOM YHCIIE
HaBBIKOB  CaMOCTOATEIbHOW pabOThl € y4yeOHBIMH TEKCTaMH, CIIPAaBOYHOM
JUTEPATypO, JOCTYNMHBIMH TEXHUYECKUMH CpEACTBAMH  WH(GOPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYy4YeHHI0 H TO3HAHUWIO, II0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaM0O00pa30BaHUIO, MPOEKTHON U UCCIEA0BATENbCKON JeATENbHOCTH,
K OCO3HAHHOMY BBIOOPY HANPaBIEHHOCTH U YPOBHs 0OYUYCHHsI B TaTbHEHUIIIEM;

4) popMHUPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTHU JKU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10POBBIO,
YCTaHOBKM Ha 3[0pOBBIA 00pa3 >KU3HH, OCO3HAHUE MOCIEACTBUM M HENpUATHE
BPEIHbIX  MpUBbIYEK  (YMOTpeOJIeHHsT  alKOrojis, HApKOTUKOB,  KYypEHHS),
HEOOXOMMMOCTH  COOJIOJIGHUS  TMpaBUil  OE30MacHOCTH TPU  OOpalleHHH ¢
XUMHYECKUMHU BELIECTBAMH B ObITY U peabHOM KU3HHU;

5) TPpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPAKTUUYECKOMY H3Y4YEHHIO Mpodeccuil U TpyAa pas3iudHOTO poja,
YBO)XCHHE K TPYAY M pe3ysbTaTaM TPYAOBOH NEATEIHLHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS PEIMETHBIX 3HAHUI 10 XUMHUHU, OCO3HAHHBIA BHIOOP WHIAMBUAYATHHON
TPACKTOPUH TMPOJOHKCHHUST 00pa3oBaHUs C YYETOM JHUYHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHEIIHON
po(hecCHOHAFHOM JEATEIIBHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHH, TOTOBHOCTH
aIarTHPOBaThCA B TPO(HECCHOHATILHOU Cpelie;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKHU 11€JIECO00pa3HOEe OTHOIICHUE K MPHUPOJE KaK UCTOYHHKY KU3HU
Ha 3emie, OCHOBE €€ CYLIECTBOBaHMs, NOHMMAaHHE IIEHHOCTH 3J0pPOBOTO H



Oe3omacHOro o0Opa3a JKM3HHM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXHYECKOMY 3J0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOJCHUS
npaBuil 6€30MacHOr0 MOBEACHUS MpHU paboTe ¢ BElIeCTBaMH, a TAKXKe B CUTYaIHsX,
YTPOXKAIOIINX 3/I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH TMPUMEHATHh 3HAHUS, MOJydaeMble NpPH HU3YyYEHUU XUMHUH, IS
pelieHus 3a/1ay, CBS3aHHBIX C OKpY)KaloUled MPUPOAHOU CpeoM, NJisi MOBBIIICHHUS
YPOBHSI  DKOJOTHYECKON  KYJIbTYpbl, OCO3HaHUs  IJO0AJbHOTO  XapakTepa
AKOJIOTMYECKUX MpOOJIEeM W MyTeM HUX PEIICHUs MOCPEICTBOM METOJ0B XHUMUH,
AKOJIOTMYECKOTO MBIIUICHUS,, YMEHHSI PYKOBOJICTBOBAaTbCSI MM B ITO3HABATEILHOM,
KOMMYHHKATUBHOW U COLMAIBHON ITPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDHI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAYUMBIEC IS
dbopMUpOBaHUSI MUPOBO33PECHUSI OOIIEHAYUYHbIE MOHATUS (3aKOH, TEOpHUsl, MPUHIIUII,
runore3a, (axkt, cucTeMa, TMPOIECC, OKCHEPUMEHT U JpYyroe.), KOTOpHIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX TMpeaMeTax M TIO3BOJIAIOT Ha
OCHOBE 3HAHMM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHOMN
HAyYHOW KapTHMHE MHpa, U YHUBEpCAJIbHbIE yueOHbIE NeHCTBUS (ITO3HABATENbHEIE,
KOMMYHUKATHUBHBIC, PETYJSTUBHBIE), KOTOphle obOecneunBaloT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOATEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
JEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

Bba3oBble Joruyeckue aeiicTBUA:

YMEHHUSI UCTIOJIH30BATh MPUEMBI JIOTHYECKOT'O MBIIIJICHUS TIPU OCBOCHUY 3HAHUM:
PacKpbIBaTh CMBICI XUMUUYECKUX TMOHSTHH (BBIACIATH UX XapaKTEpPHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMU TOHSTUSIMHU), UCIOJIB30BaTh MOHSATUS IS
OOBSICHEHUS OTNIEJIbHBIX (PAKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUSI U KPUTEPUU JJIS
KJaccU(PUKAIMM XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUi, yCTaHABIUBATH
MPUYUHHO-CJICICTBEHHBIE CBSA3U MEXIYy OOBEKTaMU M3y4YCHHUS, CTPOUTH JIOTUUECKHE
paccyxJeHus (MHIYKTUBHbBIE, NEIYKTUBHBIC, 1O AaHAJIOTHH), JENaTh BBIBOJBI H
3aKJIIOYCHHS;

yMEHUE TPUMEHSTh B Tpollecce TO3HaHUS TMOHATUS (TIPEIMETHhIE U
MeTarpeIMETHbIC), CUMBOJMYECKUE (3HAKOBBIC) MOJIEIH, UCIOJIb3yeMble B XUMHH,
peo0pa3oBbIBaTh IMIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJICTbHBIC TMPEJACTaBICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XuMHu4eckas ¢GopMmysia U ypaBHEHUE
XUMHUYECKON peakIiud — MpHU pelieHUd y4eOHO-TI03HABATENIBHBIX 3a]lad, C YYETOM
ATUX MOJICJIbHBIX TIPEACTABICHUN BBIABISITE M XapaKTEPU30BATh CYIIECTBEHHBIE
MPU3HAKU M3YYaE€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHUUYECKUX PEaKIIUH,
BBISBJISITH OOIIME 3aKOHOMEPHOCTH, TPUUUHHO-CJICACTBEHHBIE CBSI3U U ITPOTUBOPEUUS
B M3y4YaeMbIX MPOIECCAX U SBJICHUSIX.

ba3oBble ucciaegoBare/ibCKue 1eiCTBUA:

YMEHHE HCMOJb30BaTh ITOCTABJICHHBIE BOIMPOCHI B KAadeCTBE HWHCTPYMEHTA
MO3HAHUA, a TAK)KE B KaUe€CTBE OCHOBHI I (POPMHUPOBAHUS TUTIOTE3bI TIO MPOBEPKE



MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

npuoOpeTeHNe OMbITa MO IJIAHUPOBAHUIO, OpraHU3allud W MPOBEACHUIO
YUYEHMUYECKUX OKCIIEpUMEHTOB, YMEHHE HaOJIIoJaTh 3a XOJOM  Ipollecca,
CaMOCTOATENLHO IMPOTHO3UPOBATH €ro pe3yjbTaT, (popMylupoBaTh 000OIIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO ONBITA, UCCIEAOBAHUS, COCTABISATH OTUET O
poJieIaHHoM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHHE BBIOMpaTh, aHAJU3UPOBATh U HMHTEPHPETUPOBATH HH(POpPMALIHIO
pa3IMyYHBIX BUAOB M (OPM MpEICTaBICHUS, MOTYyYaEMYI0 U3 Pa3HBIX MCTOYHHUKOB
(Hay4HO-TIOMyJIIpHAs TUTEpaTypa XUMUYECKOTO COACPKAHHUs, CIIPaBOYHbIE TTOCOOUS,
pecypcsl MHTepHETA), KPUTUYECKU OLIEHUBATH MPOTHUBOPEUYMBYIO M HEJOCTOBEPHYIO
uH(pOPMAIIHIO;

YMEHHE TPUMEHATH Pa3IUYHbIE METOJIbI W 3alpoChl NMPHU TMOHCKE U OTOOpE
uHQOpMAIUU M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX W TMO3HABATEJIbHBIX 333y OMNPEAENIEHHOrO THUIMA, NMPUOOPETEHUE OIbITA B
0o0JaCTH  HWCIOJIb30BaHUs  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJbTYpOW aKTUBHOTO HCIIOJIB30BAHUS PA3MUYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANIbHYIO (OpMY MpeAcCTaBiIeHUS WHGOpPMAIUU U
WUTIOCTPUPOBATh  pelIacMble 3aJladyd  HECIOXKHBIMU CXEMaMH, JuarpaMMaMH,
apyrumu hopmMamu rpaduki 1 UX KOMOMHAIIUSAMY,

YMEHHE WCIOJb30BaTh M  aHaJM3UpOBaTh B TMpolecce ydyeOHOW W
UCCJIEIOBATENBCKOW JICSITENPHOCTH HHPOPMALMIO O BIUSHUM TMPOMBIIIIIEHHOCTH,
CENIbCKOTO X03sICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH MTPUPOIHOMN CpEeIbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUS 3a/1aBaTh BOMPOCHI (B X0J€ auajiora u (Win) AUCKYCCUU) MO CYIIECTBY
oOcyxmaeMol  TeMbl, (OPMYJIHUPOBATH CBOM  MPEIJIOXKEHUS  OTHOCUTEIBHO
BBITIOJIHEHUS MPEIOKEHHOM 3a/1a4u;

YMEHUS MPEACTABIATH OJYYCHHBIC PE3YIbTAThl TO3HABATEIILHON JEATEIbHOCTH
B YCTHBIX U MHCHMEHHBIX TEKCTaX; JelaTh MPE3CHTALUI0 PE3YJIbTATOB BHITIOJIHCHUS
XUMHUYECKOTO DKCIEpUMEHTa (J1a00paTOPHOTO OMBITa, J1A0OpaTOpHOW pPabOTHI IO
WCCJICIOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO MIPOEKTA);

YMEHHMsSI Y4eOHOTrO COTpPYJHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEJILHON U MCCIE0BATENIbCKON JEATENIbHOCTH NPU PELICHUH BO3HHMKAIOUINX
npobjieM Ha OCHOBEe Yyuéra OOIIMX HHTEPECOB U COIVIACOBAHUS IO3UIIMM
(oOcyxaeHnss, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD», KOOPJIUHAIIHS COBMECTHBIX
NEeUCTBUH, ONpejeicHue KpPUTEPHUEB MO OIICHKE KauyecTBa BBIOJHEHHONW pabOThl U
JpyTHe).

Pery/siTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHS:

YMEHHE CaMOCTOSITENIbHO ONPENeNiTh IIed JACATEeIbHOCTH, IJIaHUPOBATh,
OCYILECTBIISATh, KOHTPOJUPOBATH M MPH HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO
NeSTeTbHOCTh, BHIOUPaTh Hanbosiee d(PPEKTUBHBIE CIOCOOBI PEIICHUS YYEOHBIX H
MO3HABATENbHBIX  3a/lad, CaMOCTOSITEIbHO COCTABJISATh WM KOPPEKTHUPOBATH



IIPEUIOKEHHBIA AJITOPUTM JACHMCTBUM IIPU BBITIOJIHEHUH 3a1aHUM C YYETOM ITOJTyYEHHUS
HOBBIX 3HAHUN 00 u3y4aeMbIX OOBEKTaX — BEIECTBaX U PEAKIUAX, OLICHUBAThH
COOTBETCTBHE IMOJYYEHHOIO PE3yJIbTaTa 3asABJICHHOMN L€, YMEHUE HCIIOJIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, PE/IJIAra€MbIE B YCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe npenMETHBIX pE3yJbTaTOB IO OCBOEHHUIO  00s3aTEILHOIO

COJIEp)KaHMs, YCTAHOBJICHHOTO JIaHHOW (eaepaibHOM paboueil MporpaMmoi,
BBIJICIISIIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAay4YHbIE 3HAHUS, YMEHHS M CIOCOOBI
NEHUCTBUMN, CTIEM(PUICCKUE IS TTPEAMETHON 001acTH «XUMUS», BUIBI TSI TCIEHOCTH
0 TOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEpPHpeTanud, NpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSIX.

K xoniy oOyuyenus B 8 kjacce mpeaMeTHBIE pe3ysbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

e PacKpbIBaThb CMBICJI OCHOBHBIX XHMHUYECKUX I[IOHSITUW: aTOM, MOJIEKYJa,
XUMUYECKUN DJJIEMEHT, IPOCTOE BEILIECTBO, CIIOKHOE BELIECTBO, CMEChH
(omHOpOJHAs M HEOJHOPOJIHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas U
MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasl J10JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJIIPHBIA OOBEM,
OKCHJl, KHCIIOTA, OCHOBAaHMUE, COJb, DIEKTPOOTPULATEIBHOCTh, CTECIICHb
OKHUCJICHHS, XUMHUYECKas peakius, KiIaccuduKamus peaxkiui: peaxiuu
COEJIMHEHHUS, PEAKIIMHU PA3I0KEHUS, PEAKIIMH 3aMELIEHUs, peaKlud 0OMEHa,
9K30- U SHAOTEPMUYECKUE PEAKIIMH, TEIJIOBOU 3(PPEKT peakiuu, sapo aToMa,
AJIEKTPOHHBIN CJIOM aroma, aToMHas OpOUTalb, PaAlyC aToMa, XUMHYECKas
CBA3b, MOJIIPHAs W HENOJSIPHAs KOBAJIECHTHAs CBSA3b, WOHHAS CBSI3b, MOH,
KaTHOH, AaHWOH, pPacTBOp, MaccoBas JOJs BewecTBa (MpPOLEHTHas
KOHLIEHTpAaIMsl) B pacCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUUYECKUX TIOHATHUH U
IIPUMEHSATH T MOHTHUS PU ONIMCAHUU BELIECTB U UX MPEBPAILCHUM;

e HCIOJIb30BaTh XMMHUUYECKYIO CUMBOJMKY JJIsi COCTaBJICHUSI (DOPMYI BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINM;

e OMNpEAeNATh BAJICHTHOCTb AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMSX,
CTEIEHb OKHCIIEHUS AJIEMEHTOB B OMHAPHBIX COEAMHEHUSAX, IPUHAJJIEKHOCTD
BEUIECTB K ONpPEENIEHHOMY KJacCy COEIWHEHUH 1o Qopmyiam, BUA
XUMUYECKOM CBsi3W  (KOBaJIGHTHAsT W HMOHHAsg) B  HEOPraHUYECKHUX
COECIMHEHUSX;

e packpeBaThb cMbIica llepuogmueckoro 3akona JI. WM. Mennaeneesa:
JEMOHCTPUPOBATh [MOHUMAaHUE NEPUOJMYECKONM 3aBUCUMOCTH CBOWCTB
XUMHYECKUX DJIIEMEHTOB OT HX MOJOKEeHUs B llepmonnueckoi cucreme,
3aKOHOB COXPAHEHUS MACChl BELIECTB, ITOCTOSIHCTBA COCTAaBa, ATOMHO-
-MOJIEKYJISIPHOTO YUYE€HHs, 3aKOHAa ABOraapo;

e ONUCHIBAThH U XapaKTepu3oBaTh TabIM4YHYI0 hopmy [lepronnueckoit cucTeMsl
XAMHUYECKUX DJJIEMEHTOB: pa3iuyaTh MOHATHUS «IJIaBHAs [MOJArPyMIa



(A-rpynna)» u «mnobounas mnoxarpynna (b-rpymma)», mameie u Oosnbline
HNEPUOABI, COOTHOCUTb OO0O3HAUEHUs, KOTOpbIE MMEITCS B TalnuIe
«I[lepuoguueckas cucrtema xummuueckux snemeHToB J[. M. MenneneeBa» c
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHMHUYECKUX 3JIEMEHTOB
(coctaB M 3apsn sapa, oOlLIee YMCIIO AIEKTPOHOB U PACIPEAEICHUE UX IO
AJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh XUMHUYECKHE JIIEMEHTBl, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIYy M COCTaBy YYacTBYIOUIMX B pPEaKUUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOATBEPKIAs ONUCAHUE MPUMEPAMHU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

IPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOYKHOCTHM IIPOTEKAaHHS XUMHUYECKUX IPEBpALICHU B
Pa3IMYHBIX YCIOBUSIX;

BBIYKCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYHO MaccChl BELIECTB,
MacCOBYIO JIOJII0 XMMHMYECKOTO JJIEeMEHTa 1o (opMmysie COeIuHEHMUs,
MacCOBYIO JIOJIFO BELIECTBA B PACTBOPE, MMPOBOAUTH PACUYETHI 110 YPABHEHUIO
XUMHUYECKOMN pPEaKInH;

IIPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHONW AECATEIBHOCTH — AHAIN3 U
CUHTE3, CpaBHEHHUE, O0000IlIeHUe, CHUCTeMaTU3alulo, Kiaccu(pUKaIuio,
BBISIBJICHUE TPUYMHHO-CIEJCTBEHHBIX CBSI3€M — J/JI1 M3YyYEHHs] CBOMCTB
BEILECTB U XUMHUYECKUX PEAKINil, €CTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS
— HaOJroJIeHrne, U3MEpEeHue, MOIECIUPOBAHUE, SKCHEPUMEHT (peasibHbId U
MBICJICHHBIN);

CJIEI0OBaTh MPaBUJIaM MOJIb30BaHUSI XMMUYECKOM MOCYA0M U J1a00paTOpHBIM
o0OpyZOBaHMEM, a TaKXkKe TMpaBWiaM OOpallleHHus C BEIIeCTBAMH B
COOTBETCTBUM € MHCTPYKUMSMH 1O  BBINOJHEHHIO  J1aOOpaTOPHBIX
XUMHUYECKHUX OMBITOB MO MOJYYEHHUIO U COOMpPAHUIO ra3000pa3HbIX BELIECTB
(Bogopoa M KHUCJIOpOAa), MPUTOTOBJICHHUIO PAcCTBOPOB C OINpeAenEéHHON
MacCcoOBOM J10JI€l PacTBOPEHHOIO BEIECTBA, IJIAHUPOBaTh M IPOBOJIUTH
XUMHUYECKHAE HKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB WIECIOYEN H
KHCJIOT C MOMOILBI0O UHIUKATOPOB (JIakMyc, (heHos(pTanent, METUIIOPaHX U

JpyTHe).

K xoHiy o0yueHus B 9 kjacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

PACKPBIBATh CMBICTT OCHOBHBIX XUMUYECKUX MOHATHI: XUMUUYECKUMN SJIEMEHT,
aToM, MOJIEKYyJla, WOH, KAaTUOH, AaHWOH, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, BAJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHHS,
XUMUYECKas PEaKIvs, XUMUUYECKas CBsI3b, TEIUIOBOM d((PeKT peakiuu, MoJib,
MOJISIPHBIN 00BEM, pacTBop, 3JIEKTPOJIUTHI, HEJJICKTPOJIUTHI,
AIIEKTPOJIUTHIECKAST TUCCOIMAIINS, PEAKIIMM MOHHOTO OOMEHa, KaTaJu3aTop,



XUMHYECKOE paBHOBECHE, OOpaTUMble U  HEOOpaTUMBbIE  peakiuH,
OKHUCJIUTEIIBHO-BOCCTAHOBUTENBHBIC PEAKIIMM, OKUCIIUTENb, BOCCTAHOBUTEIID,
OKHCJICHUE M BOCCTaHOBJICHHE, aJUIOTPONHsl, aM(OTEPHOCTb, XMMHUYECKas
CBSI3b (KOBAJICHTHAsl, MOHHAsI, METaJNIN4YecKas), KpUcTalJInueckas penérka,
KOPpO3Hsl METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW pPEaKLUH, MPEACIBHO
nonycrtuMas konneHtpanus [1JIK Bemecrtsa;

WUIIOCTPUPOBAaTh  B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKMX IIOHATUH U
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U X MPEBPAILCHMIA;
UCIIOJIb30BaTh XMMHUECKYI0 CUMBOJHKY JIJISi COCTaBIICHUSI (DOPMYIT BEIIECTB
Y YPAaBHEHUU XUMUYECKUAX PEAKIINN;

ONPENENATh BAaJEHTHOCTh M CTENEHb OKHUCIIEHHS XMMHUYECKHX 3JIEMEHTOB B
COCIMHEHUAX  PA3IM4YHOrO  COCTaBa, NPHHAMJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIaccy COeAMHEHUH no (opmysaMm, BUJ XUMUYECKON CBA3U
(KOoBaJICHTHAsi, MOHHAs, METAJUINYECKasi) B HEOPTaHUYECKUX COEIUHEHUSX,
3apsi]] MOHA MO XUMHUYECKOU (popmyIie, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPTraHWYECKUX COEAVHEHUM, TUIl KPUCTAJUIMYECKOW PEeIIETKH KOHKPETHOTO
BEILIECTBA;

packpsiBaTh cmblci Ilepuonnueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBAaTh €ro IMOHHMAaHWE: OIMChIBaTh M  XapaKTEepU30BaTh
TabnnuHyto ¢opmy Ileprognueckoil cHUCTEMBbl XHMHUYECKUX 3IJIEMEHTOB:
paznuyaTh MOHATHS «IJaBHas mnoarpynmna (A-rpynma)» U «1oOo4Has
noarpynna (b-rpynma)», Manble u OOJbLIME MEPUOJBI, COOTHOCHUTH
0003Ha4YeHUs, KOTOPbIE UMEIOTCA B NEPUOJUYECKON TaONIHIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsn sapa, 0011Iee YUCIIO AIEKTPOHOB U PaclpeiesIeHue UX MO 3JIEKTPOHHBIM
Cl0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
AJIEMEHTOB M MX COEIMHEHUH B Mpelenax MajblX I[EPUOJOB M TJIABHBIX
HOATPYIIII ¢ YYETOM CTPOCHHUSI X aTOMOB;

KJIACCU(PUIIMPOBATh XUMHYECKHE JJIEMEHThl, HEOPraHWYEeCKHE BEIIECTBa,
XUMHUYECKHE peakuuu (M0 YHUCIy W COCTaBy YYacTBYIOIIUX B PEAKIUH
BEUIECTB, MO TEIJIOBOMY 3()(eKTy, MO H3MEHEHHIO CTENEHEH OKHCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMMCHIBATh) oOOLIME U creuuuyecKkue XUMHUYECKHe
CBOMCTBAa TMPOCTBIX M CIOXHBIX BELIECTB, MOATBEP)KIAs OMUCAHUE
OpUMEPAMH  MOJIEKYJISIPHBIX M HMOHHBIX YpPaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTABJISITh YPaBHEHUS AJEKTPOJIUTHUECKON TUCCOIMAIMU KUCIIOT, HIeI0Yei
U COJICH, TOJIHBIE U COKpAIlIEHHbIE YPaBHEHHUS pPEAKUUNA HOHHOTO OOMEHa,
yYpaBHEHUSl peaKIui, MOATBEPKIAIOIMIUX CYIIECTBOBAHUE T'€HETHUYECKOU
CBSI3M MEXJ1y BELIECTBAMH Pa3JIMYHBIX KIJIACCOB;

packppiBaTh  CYIIHOCTh  OKHCJIMTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLIMA
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiuii;



IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKAHMS XMMHYECKUX TMPEBpALIEHUH B Ppa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJI0 XHMHUYECKOrO0 JJIEeMEHTa 10 (opmylie coeauHeHus,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI M0 YPABHEHUIO
XUMHUYECKOH peaKInu;

coOJII0IaTh MpaBWia MOJIb30BAHUSA XUMHUYECKON MOCYAOH U J1abopaTOpHBIM
o0oOpylOoBaHUEM, a TakXe TMpaBuja oOpalieHus ¢ BEHIeCTBAMH B
COOTBETCTBUM € MHCTPYKIHSIMH 1O  BBINOJHEHHIO  JTAOOPATOPHBIX
XUMHYECKHUX OTBITOB MO TMOJYYEHHUIO U COOMpPAHUIO ra3000pa3HbIX BELIECTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOJIUTH PEAKIIMH, TOITBEPKIAIONINE KaUeCTBEHHBI COCTaB Pa3IMYHBIX
BEIIIECTB: pACIIO3HABATh OMBITHBIM MYTEM XJOpUJI-, OpOMHUI-, HOIUI-,
kapOonat-, ¢ocdar-, cuIuKar-, cyiabdar-, THIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI YW HOHBI M3YUYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OIEpaIlUU MBICIUTEIBHONU ACATEIBHOCTH — aHAIIU3 U
CHUHTE3,  CpaBHEHUE,  O00O0OUIeHHe,  CHUCTEMAaTU3allll0,  BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBA3€H — JJIsi U3Y4YEHUSI CBOMCTB BEILECTB U
XUMUYECKAX PEAKIUH, ECTCCTBEHHO-HAYYHBIC METOMbI IO3HAHUS —
HaOO/IeHNE, W3MEpPEHHE, MOJCIUPOBAHNUE, OJKCIEPUMEHT (peanbHBI H
MBICJICHHBIN).
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