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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMUU Ha YPOBHE OCHOBHOTO 00IIero 00pa30BaHMs COCTaBIICHA Ha
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHS OCHOBHON 00pa3oBaTeNbHON MPOrpamMmbl
OCHOBHOT'O 00111eT0 00pazoBanus, npeactaBieHHbIXx B PI'OC OO0, a Takke Ha OCHOBE
dbenepanbHON paboyeil mporpaMMbl BOCIUTAHUS M C YYETOM KOHIICTIIUH MpPErogaBaHHsl
ydyeOHOro mnpenMera «XuMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
denepannm.

[Iporpamma no XxuMuM 1aéT MpeiCTaBlIeHUE O LENAX, 00IIeld cTpareruu oOy4eHus,
BOCIIUTAHUS U PA3BUTHUS 00yUYAIOIIUXCS CPEACTBAMH YU€OHOTO MPEIMETa, YCTAHABIMBAET
o0s13aTeIbHOE TIPEAMETHOE COJACpKaHWe, MPEIyCMATPUBAET PACIPEACIICHHE €ero IIo
KJIaccaM U CTPYKTypHUpOBaHUE IO pa3jiejiaM U TeMaM MPOrpaMMbl 110 XUMUH, ONIPEIEISIET
KOJIMYECTBEHHBIE W KAauyECTBEHHBIE XapPaKTEPUCTUKHU COACPKAHUSI, PEKOMEHIYEMYIO
MOCJIE0BATEILHOCTh U3YUEHUS XUMUHU C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€M, JIOTMKM Yy4eOHOro TMpoIecca, BO3PACTHBIX OCOOCHHOCTEH OOydJaromuxcs,
ompeensieT BO3MOXKHOCTH MpeaMeTa I peainu3ainud TpeOOBaHMM K pe3ylibTaraM
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON MMpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus, a Takke TpeOOBaHUM K pe3ysibTaTaM OOYYEeHHS XMMHUU Ha YPOBHE IIejei
U3Y4YeHHUs] TpeIMETa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENHHON JIE€ATEIbHOCTH
00y4Jaromnierocs 1o OCBOCHUIO Y4eOHOTO COJIEPIKAHMS.

3HaHME XUMHH CIYXKHUT OCHOBOM Juisi  (OPMHPOBAHUS  MHPOBO33PECHHUS
00yy4aromerocs, €ro MpeCcTaBiIeHU O MaTEepUaIbHOM €IMHCTBE MHUpPA, BaXKHYIO POJIb
UrparoT GopMHUpyeMble XUMHEH MPEACTABICHUS O B3aUMOIPEBPAIIEHUSIX SHEPTUU U 00
ABOJIIOLIMM BEIIECTB B MPUPOJIC, O MYTIX PEHICHUS II00AbHBIX MPOOJIEM YCTOMYUBOTO
pPa3BUTHUS YEJIIOBEYECTBA — CHIPHEBOM, JHEPreTUYECKOW, NMHUIIEBOM W 3KOJOTMYECKOU
0€30MacHOCTH, IPOOJIEM 3IPaBOOXPAHCHMUSI.

N3ydenune xumuu:

CIIOCOOCTBYET pealu3aiid BO3MOXKHOCTEH JjIsi camMOpa3BUTUS U (POpMHUpPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 0011el U HyHKIIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
oOydJaronuxcsi,  HaBBIKOB WX  CAMOCTOSATEIBHOM  y4eOHOM  JIeATEeNbHOCTH,
HKCIIEPUMEHTAIbHBIX U HCCIIEIOBATEILCKUX YMEHHM, HEOOXOAMMBIX KaK B ITOBCETHEBHOM
KU3HH, TaK U B MPO(HeCCUOHATHHOM JIeATeIbHOCTH;

3HAKOMUT CO CHEM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIa/IbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJISIIa HAa E€IUHCTBO TPHUPOJBI M YEJOBEKa, SIBISETCS OTBETCTBEHHBIM JTAloM B
(GbopMUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTU 00yYarOITUXCS;

crocoOCTBYeT (HOPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K TPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE OOpa3oBaHUE
00yUaroIMXcs.

Jlanubple HampaBiieHHs B OOyYeHMM XHWMHUU OOeCHedMBaroTCi CcrneuupuKoin
cojiep>kaHusl y4eOHOro mpeaMeTa, KOTOPBIA SIBJsSCTCS MeAarornyecku aganTHPOBAHHBIM
oTpakeHneM 0a30BOI HAYKU XMMHH Ha OMPEACIEHHOM JTare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa30BaHUS OPHUEHTHPOBAH Ha
OCBOCHHE OOYyYaIOIIMMHUCS CHUCTEMbl TIEPBOHAYAIBHBIX TIOHSATUH XUMHH, OCHOB



HEOPraHWYECKON XMMHH U HEKOTOPBIX OTAEJbHBIX 3HAYMMBIX MOHATHA OPraHHYECKOU
XUMUH.

Crpykrypa coiepXaHUsi OpOrpaMMbl MO XUMHUM C(HOPMHUPOBAHA Ha OCHOBE
CUCTEMHOTO Noaxoza K €€ n3yuenuro. CopeprkaHue CKIaabIBaCTCsA U3 CUCTEMbI IIOHATHN
0 XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATUN 0 XUMHUYECKOM peakiuu. O6e
3TU CUCTEMBI CTPYKTYPHO OPIaHM30BAHbI 110 IPHUHIMUILY ITOCIEI0BATEIBHOIO PA3BUTHUSA
3HaHUHM HAa OCHOBE TEOPETUYECKUX IIPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepuoanueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YY4EHMS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— IIPEJICTAaBICHUN 00 3JEKTPOJUTUYECKON AUCCOLUALINY BEIIECTB B paCTBOPaXx.

TeopeTndeckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX (JAaKTOB, Pa3BUBAIOTCS MOCIEIOBATENILHO OT OJHOTO YPOBHS K JAPYTroMy,
BBIMOJHAS (QYHKIMHM OOBSCHEHHS] W IMPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS U
BO3MOKHOCTEM NPAKTUYECKOTO IIPUMEHEHMS U NIOJIyYEHUs] U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMsbl IO XMMHUH CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABIECHUS O
XUMHUYECKON COCTABIISIIOLIEN HAyYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHON MPUPOJIBI,
LIECHHOCTHOI'0 OTHOILIEHMS K HAy4YHOMY 3HAHMIO U METOJAM II03HaHus B Hayke. M3yuyeHue
XMUMHHU [TPOUCXOUT C MPUBJICUEHUEM 3HAHUN U3 paHee U3yUEHHBIX YUEOHBIX MTPEIMETOB:
«Oxkpyxatomuii Mup», «buosiorus. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Ipy u3ydeHHH XUMUHU MPOUCXOAUT (POPMUPOBAHUE 3HAHMA OCHOB XHUMHYECKOM
HAayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW JI€ATEIbHOCTH
YEJIOBEKa U KaK OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpBI. 3a7a4a y4eOHOro peaMeTa
COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XMMHYECKUX 3HAHUUA — BaXHEHIIMX (aKToB,
NOHATUH, 3aKOHOB M  TEOPETUYECKHX MOJOKEHUW, JIOCTYNMHBIX  0000OUIEeHUN
MHUPOBO33PEHYECKOTO XapakTepa, sA3blka HayKH, B NMPUOOIIEHWU K HAYYHBIM METOJaM
NO3HAHUS MIPU U3YYEHUH BEILIECTB U XUMHUUECKHUX PEaKlUii, B (JOPMUPOBAHUU U Pa3BUTUU
[O3HABaTEJIbHBIX YMEHUH M UX NPUMEHEHHH B Y4eOHO-TIO3HABATENBbHOM U ydeOHO-
UCCIIEIOBATENILCKON JIeATEIbHOCTH, OCBOCHHUU TMpaBui 0€30MacHOro oOpaiieHus ¢
BEILIECTBAMHU B [IOBCEHEBHON JKU3HU.

[Tpu u3yueHuu XUMHHM Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMsI BaXKHOE 3HAUECHUE
npuoOpeNn TakKe 1eJd, Kak:

—  (¢GopMHUpOBAaHHE  HUHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0oOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATUIO  PEIICHUH,
CIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIIHUMCS YCIOBUSAM KU3HU;

— HAMNpaBJICHHOCTh OOYUYEHHUsI Ha CHCTEMaTH4eCKoe MpHOOIIeHNEe 00ydarommxcs K
CaMOCTOSITEJIBHOW TO3HABATEJIBHON JECSATEIBbHOCTH, HAy4YHbIM METOJAaM IIO3HAHUA,
bopMHpYIOLIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecreueHre yCciuoBHi, CIOCOOCTBYIOMIMX MPUOOPETEHNIO 00YUYaIOIIMMUCS OMbITa
pa3HOOOpa3HOM JIEeATENbHOCTH, IO3HAHMS W CAMOINO3HAHMSI, KIIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHLNI), IMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE I PA3JIMYHBIX BUIOB
NEATEIbHOCTH;



— ¢opMupoBanue 001IeH HYHKIIMOHATHLHON U €CTECTBEHHO-HAYYHOUW IPaMOTHOCTH, B
TOM YHUCJI€ YMEHUN OOBSICHATH U OLIEHUBATh SBJICHHS OKPY>KAIOIIETO MHPA, UCIIOJb3YS
3HaHUS W ONBIT, MOJYYEHHbIE MPU U3YYCHUU XUMUHU, MPUMEHATHh HUX MPU PEIICHUH
po0seM B TOBCEAHEBHOM JKU3HU U TPYAOBOMU JAESATEIBHOCTH;

— ¢dopMHpoBaHUE y OOYYaAIOIMIUXCA TYMAHHUCTHUYECKHMX OTHOIICHUW, MOHUMAaHUS
[EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH SKOJOTUYECKU I1€IecO000pa3HOro
MOBEJCHUS B OBITY U TPYJOBOU JIEATEIHOCTH B LEJISX COXPAHEHHS CBOETO 3/I0POBbS U
OKpYXarouen NpUpOTHON CPEIbI;

— pa3BUTHEC MOTHBAllUA K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIIEUYEIOBEYECKUX LIEHHOCTEW, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOPY MPOGUIIS U HANIPABIEHHOCTH JAIbHEHIIIETO O0YUICHHUS.

OO1iee 4KCIIO 4YacoB, OTBEAEHHBIX ISl M3YyYEHUS XMMHUU HAa YPOBHE OCHOBHOIO
obmero obpazoBanmsi, cocTaBisieT 136 yacoB: B 8 kitacce — 68 gacoB (2 yaca B HEJIETIO), B
9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayabHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Pons XUMUHM B )KM3HU 4YelIOBEKa. XUMUSL B CUCTEME HayK. Tena u
BellecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATpEeraTHOe COCTOsIHKE BellecTB. [loHsATHE O
METO/IaxX MO3HaHUs B XUMUU. YucThle BenecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE AJIEMEHThL. CHUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocThie U CIIOKHBIE BeleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCT aTOMOB XMMHYECKHUX SJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BenlecTB. OTHocUTenbHas aToMHass wmacca. OTHOCHUTeNbHas
MOJIEKYJIsIpHas Macca. MaccoBast 0J11 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUU.

KommuecTBo BemectBa. Moiib. Mossipaast macca. B3auMOCBsA3b KOJIMYECTBA, MACCHI
U 4HClia CTPYKTYpPHBIX €AMHMI] BemecTBa. Pacué€rel mo ¢opmyiaaM XHUMHYECKUX
COE€INHCHUM.

du3nyeckne U XUMHUUYECKHUE SBJICHMsI. XUMHUUYECKasl peakys U €€ NPU3HAKU. 3aKOH
COXpaHEHHUs Macchl BEIEeCTB. XUMHUUYECKHE ypaBHEHMs. Knmaccudukanus XuMUYECKHX
peakuuii (CoeAMHEHUs, PA3I0KEHUS, 3aMEILLIEHUs, OOMEHA).

Xumuueckuii IKCnepumeHm:

3HaKOMCTBO C XUMHUYECKOW IOCYIOW, NIpaBWjiaMu paboThl B J1abOpaTOpuu H
npuéMamMu oOpanieHust ¢ J1a0opaTOpHbIM OOOpYIOBaHMEM, HU3yUYEHHE U OIHCAHHE
(bu3nYECKNX CBOMCTB OOpa3IlOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJICHHE (PUBMUECKUX
(ny1aBlieHHE BOCKA, TassHUE JIbJIa, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJEHCAlUs
BOAbI) U XHUMHYECKHX (FOpPEHHE CBEYM, MPOKAJIMBAHME MEAHOW MPOBOJIOKH,
B3aMMOJICUCTBHE Me€Jla C KUCIOTOW) SIBICHUM, HAONIOACHHE W OINHUCAHHE NPHU3HAKOB
IPOTEKaHUSI XUMHUYECKHMX peakuuid (pas3ioKeHHe caxapa, B3auMOJCHCTBUE CEPHOU
KHCIIOTBI C XJIOpUAOM Oapusi, pasnoxkeHue ruapokcuaa menu (ll) mpu HarpeBanuw,
B3aMMOJIEHCTBHE Kene3a ¢ pacTBopoM coiu Menu (1), uzydyenue cnocoboB pazaeneHus
CMeceil: ¢ TMOMOIIBI0 MarHuTa, (UIbTPOBaHHE, BBINApUBAHUE, AUCTUILIALIUA,
xpomaTorpadusi, MpoBelIeHUE OYMUCTKU IMOBAPEHHOM COJIM, HAOJIIOJIEHUE U ONHCAHUE
pe3yibTaTOB NPOBEIEHHS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCCHl,
CO3/1aHKE MOJIeJIe MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeELIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — aeMeHT 1 mpocToe BEIIECTBO.
HaxoxpaeHue kuciopoja B mpupoje, Pu3nuecKue U XUMHYECKUE CBOWCTBA (peakiuu
ropenusi). Okcuabl. [Ipumenenue xkuciopona. CrnocoObl TOJNYYEHHsS KHCIOpPOJa B
Jabopatopud W TNpoMbIIUIeHHOCTH. KpyroBopor kuciopoma B mpupoge. O30H —
AITOTPOINHAS MOAU(PUKALIMS KUCIOPOIA.

TennoBoi > (PekT XUMHUECKOW peakluu, TEPMOXUMUYECKUE YpaBHEHUS, DK30- U
SHAOTEPMUYECKUE peakuu. TOMIMBO: Yyrojib U MEeTaH. 3arps3HeHUe BO3/1yXa, YCUIICHHE
NapHUKOBOTO 3 (deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopoa — snemeHT M npocTtoe BemecTtBo. HaxokaeHue Boaopoza B IMPUPOLE,
¢usznyecKkue U XMMHUYECKHUE CBOMICTBa, MPUMEHEHHUE, CIOCOObl moiyueHus. Kucnorsl u
COJIN.



MounsipHbIit 00BEM Ta30B. Pacdu€Thl 0O XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOKWCTBAa BOJbl. Boma kak pactBopurenb. PactBopbl. HacklenHbie 1
HEHACBILIEHHBIE PACTBOPBI. PACTBOPMMOCTB BEIIECTB B BOJAE. MaccoBas 10715 BEIIECTBA B
pactBope. XUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHuUA. Poib pacTBOpOB B MPUPOJE U B
YKU3HU 4esoBeka. KpyroBopoT Boabl B IpHpoAE. 3arpsi3sHEHNE MIPUPOAHBIX BoA. OXpaHa u
OYHCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranudeckux coequnenuit. Oxcuapl. Knaccuduxaius okcuaos:
coyieoOpazyrommue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIC) H HEcoJeo0pa3ylomue.
Homenknarypa okcnmoB. @uU3NUECKHE U XMMHYECKHE CBOMCTBA OKCHIOB. llomyuyeHwne
OKCHUJOB.

OcuoBanus. Knaccudukarus OCHOBaHW: MIETOYA W HEPACTBOPHUMBIE OCHOBAHMS.
Homenknatypa ocHoBaHuii. @PU3MYECKHE W XHMHUYECKHME CBOWCTBA OCHOBAHUM.
[TomydyeHnrne OCHOBaHHUM.

Kucnotel. Knaccuduxamuss xucnor. Homenknatrypa kucior. ®Pusznueckue Hu
XUMHYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCTM MetaiuioB H. H. bekerosa. Ilonyuenue
KHUCJIOT.

Comu. Homenknatypa coneid. DU3MYECKHME U XUMHUYECKUE CBOWMCTBA COJEH.
[Tosnyuenue counen.

['eHeTnueckas CBsA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAQ4ECTBEHHOE OIPEJICIICHUE COACPHKAHUS KHUCIOPOJia B BO3AYyXE€, IOJYyUYEHHUE,
cobupaHue, pacrno3HaBaHWE W U3YYEHHE CBOMCTB KHCIOpOJa, HaOJIoAcHUE
B3aHMOJICMCTBUS BEIIECTB C KHUCJIOPOJIOM M YCJIOBHS BO3HUKHOBEHUSA W MPEKPAILICHUS
roperust (moxxapa), O3HaKOMJIEHHE C oOpa3llaMu OKCHIOB M OINUCAHHE HX CBOICTB,
noJlyuyeHue, coOupaHue, paclo3HaBaHWE U HW3YUYEHHE CBOMCTB BojopoAa (TopeHue),
B3auMoJielicTBue Bojopona ¢ okcupoM wmeau  (ll)  (Bo3MOXXHO HCTHOJIB30BaHKE
BUJIEOMATEPUAIIOB), HAOIIOIeHIE 00Pa3IIOB BEMIECTB KOJTUYECTBOM | MOJIb, HCCIIEOBaHHE
0COOEHHOCTE PacTBOPEHHUS BEUIECTB C PA3IMYHON PaCTBOPUMOCTHIO, TIPUTOTOBIICHUE
pacTBOPOB C ONPEAECIEHHON MACCOBOM JOJIEN pACTBOPEHHOI'O BEILIECTBA, B3aUMOICHCTBUE
BOABI C MeTaulaMu (HaATpUeM ©  KajibllieM) (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJICOMATEPUATIOB), HCCIEIOBAaHUE OOpa3llOB HEOPTaHWYECKUX BEIIECTB Pa3IHMYHbIX
KJIACCOB, HAOIOZICHNE U3MEHEHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIIOT U IIEJI0YEH,
u3ydeHue B3zaumojaerctBusi okcuna meau (Il1) ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT C
METAJUIAMH, PEaKIUHd HEWTpaau3alud, TM[OJIyYEHUE HEpPaCTBOPUMBIX OCHOBAHUU,
BBITECHEHHME OJIHOTO METAaJlIa IPYTMM W3 PACTBOPA COJIM, PEUICHUE SKCIIEPUMEHTAIbHBIX
3aJ1a4 o teMe «BaxHenne KIacCbl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoanuyecknii 3akoH u Ilepuoanyeckas cucreMa XMMHUYECKHUX djIeMeHTOB JI.
N. MenaeneeBa. Crpoenne aroMoB. XuMHYeCKass CB3b. OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

[lepBble MOMBITKH KIACCH(PUKAIMKA XUMUYECKUX deMeHToB. [loHaTHe 0 rpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEIOYHBIE U IIEJIOYHO3EMEIbHBIE METAIIbI, FaJlOT€Hbl, UHEPTHHIE
rasbl). DJIIEMEHTBI, KOTOpbIE 00pa3yroT aM(OTEPHBIE OKCUIIBI U THAPOKCHU/IBI.



[lepnognueckunt 3akoH. Ilepuonnueckas cucrema xumumyeckux anemeHntos /1. WM.
Menneneesa. KopoTkonepuonnas u imuHHoneproaHas popmsl [leproaunueckoi cuctemsl
xumuueckux aneMeHToB 1. Y. Menneneesa. Ilepuonsl u rpymmbsl. @U3NUECKAN CMBICIT
IOPSIKOBOIO HOMEpa, HOMEPOB IEPHUOA U IPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oronel. Omexktponsl. CtpoeHue
3JIEKTPOHHBIX 000J0YeK aToMOB NepBbIX 20 XUMUUECKUX 3i1eMeHTOB [leproaumueckoi
cuctembl JI. M. MenneneeBa. XapakTepucTUKa XHMHYECKOTO OJJIEMEHTa IIO €TI0
nonokenuto B [lepunoanueckoit cucreme /1. U. Menneneena.

3aKOHOMEPHOCTH  W3MEHEHUS pajuyca aTOMOB XUMHUYECKHX  3JEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYIIaM U IEPUOJAM.

3nauenne llepuoanueckoro 3akoHa u Ileproanyeckoil CHCTEMBI XUMHUYECKHX
AJIIEMEHTOB IS pa3BUTHUS HayKu U npakTuku. 1. 1. MenaeneeB — yu€HbIl U IPaKIaHUH.

Xumuueckas  cBsi3b. KoBajlieHTHas  (TOJisApHAsT M HENOJSpHAs)  CBS3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKHX IEMEHTOB. VIOHHAs CBA3b.

Crenenp oxucneHus. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE peakuuu. lIporeccel
OKHUCJIEHUS U BOCCTaHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lioB BEILIECTB METAIOB U HEMETAJNIOB, B3aUMOJEHCTBHE THAPOKCUIA
IIMHKA C pacTBOPaMM KHUCJIOT MU WIEJIOYEH, IIPOBEIECHUE OIBITOB, HIUIIOCTPUPYIOIIUX
IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuil (TOpeHne, peakuy pas3ioKeHus,
COEIMHEHMS).

Mesicnpeomemmnuoie céasu

Peanmuszanpss MEXKIpEeIMETHBIX CBA3€H MNpPH H3YYEHHMM XUMHM B &8 Kiacce
OCYLIECTBIISIETCS YE€PE3 MCIOIb30BAHUE KAK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATUMN, TaK
U TIOHATUH, SBJSIIOIIUXCA CUCTEMHBIMH JUIA OTHAENBHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOT'O IIMKJIA.

OO11ue ecTeCTBeHHO-HAYUHbIE TOHSATHUS: HAyYHBIH (PakT, rumoresa, Teopusi, 3aK0H,
aHallu3, CHUHTE3, KiIaccuuKalus, NEepPUOAUYHOCTb, HAOIIOJEHUE, HKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusuka: Marepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHWZ, W30TOIIbI,
PaZ0aKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKHI 3apsif, BEUIECTBO, TE€JI0, 00BEM, arperaTHoe
COCTOSHME BEIECTBAa, ra3, (PU3WYECKUE BEJIMYMHBI, €IUHHUIBI H3MEPEHUs, KOCMOC,
IUIaHETHI, 3BE361, COHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MHHEpabl, TOPHBIE MOPOJbI, IOJE3HBIE
MCKOMAEMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KNIACC

BemecTBo M XMMHUYeCKasi peaKus

Ilepuonnueckuit 3akoH. Ilepuommueckas cucreMa xumMudeckux sneMeHToB /1. U.
MenpaeneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB XMMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaIUs, KAIBLUA U UX COCIMHEHUN B COOTBETCTBUH C
IIOJIO’KEHHUEM IEMEHTOB B [leproinueckon CUCTEME U CTPOEHUEM MX aTOMOB.



CrtpoeHue BeliecTBa: BUAbI XUMUYECKOUN CBA3U. THUIBI KPUCTATUIMYECKUX PEMIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIMYECKOW PEMIETKH U BUIa XUMUYECKOM
CBSI3H.

Knaccudukanuys 1 HoMeHKIaTypa HEOPTaHUYECKHUX BEIIECTB. XUMUYECKHUE CBOMCTBA
BEILIECTB, OTHOCSAIIMXCA K Ppa3IM4YHbIM KJIacCaM HEOPraHWYECKUX COEIUHEHHI,
r€HETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanysa XUMUYECKUX pEaKIHUi MO0 pa3IMYHbIM TMpU3HaKaM (M0 YHUCIy H
COCTaBy YYaCTBYIOIIMX B PEAKIMHU BEILIECTB, MO TEIIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO
CTENEHEH OKHUCJICHHSI XUMUYECKUX DJEMEHTOB, IO OOpPaTUMOCTH, TIO YyYaCTHIO
KaTanu3aropa). IK30- U SHJAOTEPMUUECKUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTue o ckopocTH xuMudeckoi peakuuu. Ilonarue o006 o0OpaTUMBIX W
HEOOpAaTUMBIX XHUMHYECKUX peaknusx. [IoHSITHE O TOMOTEHHBIX W TETEePOTECHHBIX
peakuusx. [lonstue o karammsze. IloHsaTHE O XMMHYEeCKOM paBHOBecHH. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XMMUYECKOM PEAKIUU U ITOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCIUTETFHO-BOCCTAHOBUTEILHBIE PEAKIIUHU, JIEKTPOHHBIN OaIaHC OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHOU pEaKLNH. CocraBnenue YpaBHEHUI OKHCIIUTEIIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUHN C UCTIOJIb30BAHMEM METO/1a AJIEKTPOHHOTO OalaHca.

Teopust BIAEKTPONUTUYECKOW NUCCOLMAIMU. OJNEKTPOJHUTHI U HEIIEKTPOJIHTHI.
Katnonsl, aHuoHbsl. MeXaHU3M [AWCCOLMALMA BEUIECTB C PA3IUYHBIMU BHUAAMHU
XuMH4eckoil cBsizu. Ctenens aucconuanuu. CUIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakuiuu noHHOTO OOMEHA. Y CJIOBUS MPOTEKaHUs PeAKIIUi HFOHHOTO 0OMEHa, MOJTHbIE
Y COKpAIIEHHBIC MOHHBIE YpaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUM U COJICH B
CBETE MPEACTaBICHUN 00 3IEKTPOIUTHYECKON Trucconnauu. KauecTBeHHbIE peakIuy Ha
noHbl. [[oHsTHE O TUAPOIU3E COEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJESMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHUUYECKUX BEIIECTB —
METaJUIOB M HeMeTauioB (rpadura M aiMasa), CIOKHBIX BEIIECTB (XJIOpUIa HATpHs),
MCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMU OT BO3JICUCTBUS PA3JIMUHBIX
(GbakTopoB, HCCIIEIOBAaHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB  BEIECTB, Ipollecca
JTUCCOIIMAITY KUCJIOT, IEJI04Yel U coJiel (BO3MOKHO UCIIOJIb30BAaHUE BUICO MATEPUAIIOB),
MPOBEJEHNUE ONBITOB, HWLIIOCTPUPYIOIINX MPU3HAKK MPOTEKAHUS PEaKIUid HOHHOTO
obmeHa (oOpa3oBaHHME OcCajka, BBIJICJICHHE Ta3a, OOpa30BaHHWE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPHl OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuii (TOpeHue,
peakiuy pasJIOKEHUs, COCIUHEHUS), pPaclo3HAaBaHWE HEOPraHWYECKUX BEIIECTB C
MOMOIIbIO KAYECTBEHHBIX PEAKIIAI HA MOHBI, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a/1a4.

Hemerajuibl U UX COeAMHEHUS

OO6m1as xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC
crerieHn okuciienusi. CtpoeHre u (pu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB — rajJOTCHOB.
XUMUYECKHE CBOMCTBA HA MPpUMEPE XJiopa (B3aUMOJICHCTBUE C METalIaMH, HEMETaJlJIaMH,
uienouamu). XsopoBoaopoa. CoisiHasi KHCJIOTAa, XMMHUYECKHUE CBOWCTBA, MOJYYEHUE,
IIPUMEHEHHE. [[eMCTBHE XJIOpa W XJOPOBOAOPOJAa HAa OpPraHu3M 4YelloBeKa. BaxHeimmne
XJIOPU/IbI M UX HAXOXKIEHUE B IPUPOJIE.



OObmas xapaktepuctika 31eMeHToB VIA-rpynnsl. OcOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. Ctpoenne u PU3nyecKue CBOMCTBA MPOCTHIX BEIIECTB
— KHUCIIOpoia U cepbl. AJIJIOTPONHbIE MOAU(MUKAIIMN KUCIOpoAa U cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOAOPOI, CTpOCHHUE, (PU3UUECKUE U XUMHUECKUE CBOMCTBA. OKCUIBI
cepbl Kak MPEJICTABUTENU KHUCIOTHBIX OKCcHJIOB. CepHas KUCIOTa, (PU3UYECKHE W
XUMHUYECKHEe CBOMCTBa (00IME KaK MPEeACTaBUTENs KJacca KUCIOT U ClenuUUecKue).
XUMHUECKHUE PEaKIINH, JIeKAaIlUe B OCHOBE MPOMBIIIJIECHHOTO CIIOC00a MOJIyYeHHs! CepHOM
KHUCIIOTHL. [Ipumenenue cepHoii KUcIOThl. COM CEpHOM KUCIOThI, KAUECTBEHHAS pEaKIIUs
Ha cynbdar-uoH. Haxoxknenue ceppl M €€ COCAMHEHUU B TPHUPOAE. XUMHUUECKOE
3arpsi3HEHHE OKPYKAIOILEH CPeIbl COEAMHEHUSIMU CEPBI (KUCIOTHBIE JOKIH, 3arps3HEHUE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAICHHS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEPHbIE CTENEHH OKUCIEHUS. A30T, paclpOCTpaHEHUE B MPHUPOAE, (pU3UUECKUE U
XUMHUYecKue cBoiicTBa. KpyroBopor azora B mpupoje. AMMHUAK, €ro (u3nueckue u
XMMHYECKUE CBOWMCTBA, MOJy4YeHHE U NpuMeHeHue. Coiau aMMOHMS, UX (usnueckue u
XUMHYECKHE CBOKCTBA, MpUMEHEHNE. KauecTBeHHas peakus Ha HOHBI aMMOHUS. A30THas
KHCJIOTA, €€ NoJlyuyeHue, GU3nIecKrue 1 XUMUUECKHe CBOMCTBRA (001IMe KaK IPEeICTaBUTEIIs
Kjlacca KUCIOT U crneuuduueckue). Mcnoib30BaHME HUTPATOB M COJIEH aMMOHMS B
KayeCcTBE MHUHEpAIbHBIX YAOOpPEHUH. XUMHUUECKOE 3arps3HEHUE OKpYKaoleH Cpeibl
COECIMHEHUSIMU a30Ta (KUCIOTHBIE NOXKIH, 3arps3HEHHE BO3yXa, IMOYBBI U BOJOEMOB).
®docdop, amnorponHsie MoaupuKanuu Gocdopa, pu3nNUEcKre U XUMUYECKHUE CBOMCTBA.
Oxcug dochopa (V) u dochopnas kuciora, GU3MYECKHUE U XUMHUUYECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaueCcTBE MUHEPAIBHBIX YA0OPEHUM.

Oo6mas xapakrepuctuka 3nemMeHToB |V A-rpynnbel. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTEepHbIE  CTENEHU  OKHUCIECHMs.  YTIJIepOoJA,  aIOTPOIHblE  MOAu(UKaAIUH,
pacnpocTpaHeHue B Mpupoje, (U3MUYECKUEe W XUMHUYECKHME CBOMCTBA. AJcopOuus.
KpyroBopot yriepoaa B mpuponae. OKcuasl yriepoaa, ux (pusnueckue u XUMHUUYECKUE
CBOMCTBA, JICVCTBUE HA KUBBIE OPIaHU3MBI, [TOJIyYEHUE U TPUMEHEHUE. JKOJOTHYECKHE
poOIemMbl, CBA3aHHBIE ¢ OokcuaoM yriepona (IV), rumore3a rinobGanbHOTO MOTEIMICHUS
KJIMMaTa, TMapHUKOBBIN 3(deKT. YroibHas KuCIOTa W €€ COoJd, UX (PU3NYECKHE U
XMMHUYECKHUE CBOMCTBA, MOTy4YeHHE U TpuMeHeHne. KauecTBeHHast peakiiys Ha KapOoHaT-
uoHbl. VMcnonp3zoBanue kapOOHATOB B ObITY, MEAMIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SUCTBE.

[lepBoHauasnbHbIE TOHATHS OO OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSIX
yriaepoja (MeTaH, 3TaH, ATWJIEH, AlUETWIEH, ATaHOJI, TIIMLEPHH, YKCYyCHas KHUCIO0Ta).
[TpupoHble HCTOYHHUKHU YTIEBOAOPOJIOB (Yrodib, IPUPOAHBINA Ta3, HEPTh), MPOAYKTHl UX
nepepaboTku (0€H3UH), UX POJIb B OBITY U MPOMBIIIUICHHOCTH. [ToHATHE O OMOJIOTHYECKU
BAXKHBIX BEILIECTBAX: >XHMpaX, OelikaxX, YIJIeBOJaXx — M UX POJU B JKU3HHU YEJIOBEKa.
MatepuaibHOE €AMHCTBO OPTAHMYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemunii, ero gusnyeckne U XUMUYECKUE CBOWCTBA, MOJTYYEHUE W TMPUMEHEHUE.
Coenunenust kpemHusi B npupoje. OOmume npeactaBiaeHuss 00 okcuae kpemaus (1V) u
KpeMHHUeBOM kucioTe. CHIMKAThl, UX HCIOJb30BaHHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxneiiiye CTpoWTeNnbHBIE MaTepuajbl: KepaMHKa, CTEKJIO, LIEMEHT, OETOH,



xene300eToH. [Ipobrembl 0e30MacHOTO0 MCHOIB30BAaHUSI CTPOUTEIBHBIX MAaTEpPHAJIOB B
IIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydyeHHE O00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHOM KHCIIOTHI,
IPOBEJCHUE KAaYECTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAONIOJEHHE NPU3HAKOB HX
IPOTEKAHUs, OIBITHI, OTpaXaroIye (HPU3NIECKUe U XUMUYECKUE CBOMCTBA T'aJIOTEHOB U X
COeIMHEHMH (BO3MOKHO UCIIOIb30BaHUE BUJICOMATEPHAIIOB), O3HAKOMIIEHHUE € 00pa3liaMu
XJIOpUJIOB (TaJIOTEHUIOB), O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COCIUHEHUSIMU
(BO3MOXKHO HCIIOJIb30BAHHUE BHJICOMATEPHANIOB), HAOIIOACHME Ipoliecca OOYTIMBaHUS
caxapa moJ ACHMCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KHCIJIOTHI, U3yYEHHE XUMHUYECKHUX
CBOMCTB pa30aBJIE€HHON CEpHOM KHCIOTBI, NPOBEICHHE KAauECTBEHHOM peaKkIuu Ha
cynb(haT-uoH U HaONO/IeHHE TIpU3HaKa e€ MPOTeKaHUs, O3HAKOMIICHUE C (PU3MYECKUMU
cBoiicTBamMH a3ora, ¢ochopa U UX COEAUMHEHHH (BO3MOXKHO HCIIOJIH30BAHHE
BUJICOMATEpHUANIOB), 00pa3llaMu a30THbIX U (QOocOpHBIX YIOOpPEHMI, MOIyUYECHHUE,
coOupaHue, paclo3HaBaHUE U U3yYEHUE CBOMCTB aMMHaKa, IPOBEACHHE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHMS M (ocpaT-UOH W H3YUEHHE MPU3HAKOB HX IMPOTEKaHUS,
B3aMMOJCHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUJCOMATEPUAJIOB), W3YYEHUE MOJEIEH KPUCTALIMYECKUX PEHIETOK
anMasa, rpadura, QysuiepeHa, 03HaKOMJIEHHE C MPOIECCOM aJcOpOLUU PacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTUBOrasa, MoJlyueHue, CoOupaHue,
pacro3HaBaHUE W W3YYEHHUE CBOWCTB YIVIEKHCIIOTO Ta3a, NPOBEIACHUE KadyeCTBEHHBIX
peakumii Ha KapOOHAT W CHJIMKAT-HOHbl W HW3Y4YEHUE MPU3HAKOB HUX MPOTEKAHUA,
O3HAKOMJIEHME C  MNPOAYKUHWEW  CHUJIMKAaTHOM  MPOMBIIUICHHOCTH,  PEIICHUE
DKCHEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHENIe HEMETAIIIbI U UX COSUHEHUSD).

Metayibl 4 X COeIMHEHHUS

OO1asi xapakTepUCTHUKAa XMMHUYECKHX JJIEMEHTOB — METAJJIOB HA OCHOBAHMM HX
noJioxkeHus B Ilepumoanueckoit cuctemMe XxuMH4eckux anemeHtoB JI. M. MenneneeBa u
cTpoeHrus aTtoMoB. CTpoeHue MeTauioB. MeTtaimyeckas CBSA3b M MeETaJuIMYecKas
KpUCTAJUIMYECKasT PEIIETKA. OJIEKTPOXUMHUYECKUI P  HANPSHKEHUH  METaJIOB.
dusnueckre U XMMHUYECKHUe CBOMCTBa MeTauioB. O01IMe crniocoObl MOTyYeHHs] METAJLIOB.
[TonsiTue 0 KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CrjaBsl
(cTanb, YyryH, AIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilesoynble MeTasuibl: IOJOKEeHWE B llepuonnueckon cucTeMe XUMHUYECKUX
anemeHtoB [J[. M. MenaeneeBa, CTpo€HME HMX aTOMOB, HAaXOXKICHHE B MPHUPOJE.
duznyeckue M XHMHYECKHE CBOICTBa (Ha mpumepe HaTpusd U Kanus). OKCUIbpl U
TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHne mea0uHbIX METAIIIOB U UX COCINHEHU.

[IlenouyHo3eMenbHbIE METAIIBI MAarHUM U KaJbLUN: MOJI0XKeHue B Ileproanueckon
cucreme XxuMu4deckux 3yeMeHToB 1. 1. MenneneeBa, CTpoO€HME UX aTOMOB, HAXO0XKICHUE
B npupoae. Pusnyeckue M XUMHUYECKHME CBOMCTBA MAarHus W Kajbliusd. BaxkHeuiiune
COCIMHEHUS KaiblMsl (OKCUZ, THUAPOKCUA, coyin). KECTKOCTh BOABI M CIOCOOBI €&
YCTpPaHEHHUs.



Amomunmil: nonoxenue B Ilepruoguueckoil cuctreMe xumMmuyeckux 3nemenTon 1. M.
MenpeneeBa, CTpoeHHE aTOMa, HAaXOXJeHUE B mpupojae. Puznyeckre U XUMHUYECKHUE
CBOMCTBa aTtOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCUIA U TUAPOKCH 1A aTFOMUHHUSL.

Kenezo: nonoxxkenne B Ileproguyeckoit cucreme xumuueckux anemeHton . U.
MenpeneeBa, CTpoeHHE aToOMa, HaxoXJeHue B mpupone. dDusnyeckue U XUMHUYECKUE
cBoicTBa xkene3a. Okcunbl, rugpokcuasl U conu xenesa (1) u xenesza (l11), ux cocras,
CBOMCTBA U MOJIyYECHHE.

Xumuueckuii IKCnepumeHm:

O3HAKOMJICHUE C 00pa3llaMd METAJIOB U CIUIABOB, MX (PM3MYECKUMHU CBOWCTBAMH,
U3YYEHUE  pe3yJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), OCOOCHHOCTEHN B3aMMOJICUCTBUS OKCUAA KaJIbIUsS U HATPUS C BOJOMN
(BO3MO>XXHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI,
npolecca TOPEHUs Keje3a B KUCI0poie (BO3MOKHO HCIOJIb30BAHUE BUIEOMATEPHUAIIOB),
MIPU3HAKOB MPOTEKAHUS KAY€CTBEHHBIX PEAKIIMI HAa UOHBI: MAarHUs, KaJbllUs, aTFOMUHUS,
nuuka, skenesa (I1) u xenesa (I), menu (Il), HaGnroEeHNE W ONMMCaHHWE MPOIECCOB
OKpalllMBaHUs IJIAMEHU MOHAMM HATpHsl, Kadusi U Kajblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIEeIOBaHUE aM(pOTEPHBIX CBOMCTB THAPOKCHUIA ATIOMHHHS U
TUAPOKCUA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « BaxxHel1ne MeTasibl
U UX COCMHEHUS.

XuMHS M OKPYXKAOLIAS cpeaa

BemecTtBa m wMarepuansl B TNOBCEJHEBHOW JKM3HM 4YeJOBeKa. be3omacHoe
UCIIOJB30BaHUE BEIIECTB W XUMUYECKHX peakiuid B ObiTy. IlepBas momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XHWMHUYECKOE 3arps3HEHUE OKpyXKarolmeh cpenpl (MpedenbHas J0omycTHMas
KoHIleHTparusi BemiecTB, gaidee — I[IJIK). Ponb xumum B penieHun 3KOJIOTHYECKHUX
npooeMm.

Xumuueckuii IKCnepumeHm:

u3ydeHue oOpaslloB MarepuanoB (CTEKJIO, CIJIaBbl METAUIOB, TOJUMEPHBIC
MaTepualbl).

Meswcnpeomemmnuwle céasu

Peanuzanust MEXNpEeIMETHBIX CBA3€M MNpH HU3YYEHHMHM XuUMUM B 9 Kiacce
OCYIIECTBIISIETCS YepPE3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUMN, TaK
U TIOHSTHUH, SBISIIOIIMXCA CUCTEMHBIMHU MJI OTHEJbHBIX IPEIMETOB E€CTECTBEHHO-
HAy4YHOT'O LUKJIA.

OO0nue ecTecTBEHHO-HAYUHbIC MOHSTHUS: HayYHbIN (DakT, TUMOTE3a, 3aKOH, TEOPHUS,
aHanu3, CHUHTE3, KiaccuuKanusi, NEPUOJUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT,
MOJICIMPOBAaHUE, W3MEpPEHUE, MOJENb, SIBJICHUE, MAapHUKOBBIA 3(PPeKT, TEeXHOJIOrus,
MaTepHabl.

dusnka: Marepus, aToM, DJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHWJ, H30TOIIHI,
PaaMOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUUN 3apsjl, MPOBOAHUKH, MOJYIPOBOJHHKU,
JTUDJIEKTPUKHU, (POTOIEMEHT, BELUIECTBO, T€NO, 00BEM, arperaTHOE COCTOSIHUE BELIECTBA,
ra3, pacTBOp, pacCTBOPUMOCTb, KpUCTAUIMUECKas pemeTKa, CIUIaBbl, (HU3UIECKUE



BEJIMYMHBI, E€IUHULIBI U3MEPEHUsI, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
ComnHize.

buonorusi:  ¢orocunte3, aApixaHue, Ouochepa, -dSKOCHCTEMa, MHUHEpaAIbHbBIE
ya00peHusi, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaabl, TOPHBIC IOPOJBI, IOJIE3HBIC
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS TPOrpPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus
JOCTUTalOTCsT B XoAe OOy4YeHHs] XUMUU B €IMHCTBE Y4YEOHOW M BOCHUTATEIBHON
JESATEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUNCKUMU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU [IEHHOCTSIMU, IPUHATHIMU B OOLIECTBE MPAaBUIIAMU U HOPMaMU
MOBECHUS U CITIOCOOCTBYIOT MPOLIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMAIU3AIIUU
00yJaronuxcsl.

JImaHOCTHEIC pe3ynbTaThI OTpaxaroT TOTOBHOCTh oOydJaronmxcs
PYKOBOJICTBOBAThCSI CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPHCHTAIMA W PACIIUPEHUE
OTIBITA JACATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY H
HAyYHOMY HACJIEANIO, TOHUMAHUSI 3HAYCHUSI XUMUYECKON HayKH B )KU3HU COBPEMEHHOTO
oO1ecTBa, CHOCOOHOCTH BIIQJIETh JOCTOBEpHOM HHQOpManmed o MeperoBbIX
JTOCTIKEHUSIX U OTKPBITUSX MUPOBOM M OTE€UECTBEHHOW XMMUM, 3aUHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMSI:

MIPEICTABIICHUS O COIUATBHBIX HOPMaX U MPaBUIIaX MEKIMYHOCTHBIX OTHOIIICHUH B
KOJUICKTUBE, KOMMYHHUKAaTUBHON KOMIIETCHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4e0OHOUCCIIEI0OBATEILCKON, TBOPUYECKON U APYTUX BUAAX JCSITCIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATEIbHOCTH  MpPU  BBINOJIHEHUM  Y4EOHBIX,
MO3HABATENILHBIX 33/1a4, BHITIOJHEHUN XUMHYECKUX dKCTIEPUMEHTOB, CO3/TaHUN YUESOHBIX
MPOCKTOB, CTPEMJICHHMS K B3aMMOIIOHUMAHWIO W B3aUMOTIOMOIIM B IPOIECCE ITOMN
y4eOHOH JeSATENHHOCTH, TOTOBHOCTH OIICHUBATH CBOE IMOBEICHWE W IOCTYIKH CBOUX
TOBApHUIIEH C TO3WIIMA HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEICTBUH ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKUE TIPEJICTABIICHNUS O BEIIECTBE U XHWMHUYECKOW PpEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIIAIOIINE OCHOBY
JUTsl TIOHUMAaHWsI CYNTHOCTH HAyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPOIbI, B3AUMOCBS3SIX YEIIOBEKA C MMPUPOTHOM Cpeioit, O
POJIM XMMUH B TTIO3HAHUH STUX 3aKOHOMEPHOCTEH;

M03HABaTEIbHBIE MOTHBBI, HAIPABJICHHBIC HA ITOTYYECHNUE HOBBIX 3HAHUN 110 XUMUH,
HEO0OXOIMMBIC 1T OOBSICHCHUS HAOJI01aeMBIX IPOIICCCOB M SBJIICHHMA, TTO3HABATEIIHHOM,
UH()OPMAITMOHHOW U YUTATEIBCKON KYJIBTYPBI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIILHOMN
paboThI ¢ y9eOHBIMHU TEKCTAMH, CIIPABOYHOM JTUTEPATYPOU, JOCTYITHBIMH TEXHUICCKUMU
cpencTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K 00yYEHHUIO U MO3HAHUIO, TF0003HATEILHOCTh, TOTOBHOCTD U CIIOCOOHOCTH
K caM000pa30BaHuI0, MPOEKTHON U MCCIIEIOBATEIBCKON EATeIbHOCTH, K OCOZHAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYUCHHS B TAJIbHEUIIIEM;

4) popmMupoBaHUSs KYJbTYPbI 310POBbSI:



OCO3HAaHHE LIECHHOCTH XWU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 370POBBIM 00pa3 »U3HU, OCO3HAHUE MOCIEACTBUI U HEMPUATUE BPEIHBIX
OpUBBIUEK (YMOTpeOJeHUS aJKOroJis, HApKOTUKOB, KYpEHHUs), HEOOXOJIUMOCTH
coOMIo/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpallleHUH ¢ XMMUYECKMMHU BEIIECTBAMH B
OBITY U peajbHOM KU3HU;

5) TpyA0BOr0 BOCIIHTAHUSI:

UHTEpPEC K MPAKTUUYECKOMY M3yUEHHIO Mpodeccuil W Tpyla pas3MyHOTO poja,
YBOKEHHUE K TPYAy U PE3yJbTaTaM TPYAOBOMU NEATENBHOCTH, B TOM YHUCJIE HAa OCHOBE
NPUMEHEHUSI MPEAMETHBIX 3HAHUM O XUMHUHU, OCO3HAHHBIM BHIOOP MHAMBUIAYAJIBHON
TPACKTOPUH TPOJOJDKEHUST O00pa30oBaHUA C YYETOM JMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TMOTPEeOHOCTEH, YCHENTHON
npo(eCcCUOHANBHON JEATEIbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTb
aJanTHPOBAThCA B MPOPECCUOHATBHON CPEE;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKHU L€JIECO00pa3HOE OTHOIIEHUE K IPUPOJIe KaK NCTOUYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyIeCTBOBAHUS, IOHUMAHUE LIEHHOCTH 3J0pPOBOr0 M 0€3011acHOro
oOpa3a JKH3HU, OTBETCTBEHHOE OTHOUIEHHME K COOCTBEHHOMY (U3HUECKOMY U
IICUXUYECKOMY 3/0pPOBbIO, OCO3HAHUE LIEHHOCTU COOJIIOJIEHUS MpaBUi OE30MacHOrO
NOBEJICHUS IpU paboTe C BEILIECTBAMHU, A TAK)KE B CUTYalUsX, YTPOKAIOIINX 30POBbIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH NPHUMEHSTh 3HAHUS, MOJy4YaeMble OPH HU3YYEHUM XUMHUH, IS
pELIECHHs 3a/ad, CBA3AHHBIX C OKPYKAIOUIEH NPUPOAHOM CPENoOM, JUIsl TOBBIIICHHUS
YPOBHSI SKOJIOTUYECKON KYJIbTYpbl, OCO3HAHUS II00aJbHOTO XapaKkTepa 3KOJIOTUYECKUX
npobieM M MyTed HuX peleHuss MOCPEICTBOM METOJOB XUMHUHU, 3KOJIOTHYECKOrO
MBIIIEHUS, YMEHUS PYKOBOACTBOBAThCA UM B MO3HABATEIbHONW, KOMMYHUKATUBHON U
COLIMAIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaIMETHBIX  pE3yJbTaTOB  BBIACIAIOT  3HAYUMBIE IS
(bopMUpOBaHUS MHPOBO33pEHUS OOIECHAYYHbIE TMOHATUS (3aKOH, TEOpus, MPUHIIMII,
runoTes3a, GakT, CUCTeMa, POLECC, SKCIIEPUMEHT U JPYTOE. ), KOTOPBIE UCIOIB3YIOTCS B
€CTECTBEHHO-HAYYHbIX YYEOHBIX MpEAMETax U MO3BOJISIIOT HA OCHOBE 3HAHMM M3 3THX
npeaMeToB (OpMUPOBATH MPEICTABICHHE O IEJIOCTHOW HAyyHOM KapTWHE MHUpa, U
yHHUBEpCajbHble  y4yeOHble  JeHCTBUS  (TO3HABAaTEIbHbBIE,  KOMMYHUKATHBHBIE,
peryJsSTUBHBIC),  KOTOpble  oOecrmeunBaloT  (GOPMUPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHOU 1E€ATETbHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHbIE y4eOHbIe 1eiCTBUA

ba3zoBble JJornueckue aAelicTBUA:

YMEHHS UCNOJIb30BATh NPUEMBI JIOTUYECKOTO MBIIUIEHUSI IPU OCBOCHUH 3HAHWMU:
pPacKpbIBaTh CMBICT XUMHUYECKUX MOHSATHUH (BBIIETSATh WX XapaKTepHble NpPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JPYTMMH HOHSATUSMH), HUCIOJB30BATh IMOHATHS IS
OOBSICHEHUS] OTIEIbHBIX (PAKTOB U SIBICHUMN, BHIOMpATh OCHOBAaHUS U KPUTEPUHU AJIs
KJIaCCU(PUKAMU XUMHUYECKUX BEIIECTB M XWMHUYECKHUX pEaKlui, YCTaHaBJIMUBATbH
IPUYUHHO-CJIEICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HU3YyYEHHs, CTPOUThH JIOTHYECKUE
paccyxJeHuss (MHIyKTHBHbIC, JEAYKTUBHBIE, IO aHAJOrWM), JAeJIaTb BBIBOJIBI U
3aKJIIOYCHHS;



YMEHUE NPUMEHATH B MPOLECCE NO3HAHUA TMOHATHA (NPEAMETHBIE U
MeTaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yEMble B XUMUH,
npeo0pa3oBbIBaTh MIUPOKO IMPUMEHSEMbIE B XUMHHM MOJICIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMUYeckas GopMmyia U ypaBHEHHE XUMUYECKON
peakiuu — Mpy pelieHUuH yuyeOHO-M03HABaTEIbHBIX 3a/1a4, C YYETOM ATUX MOJEIbHBIX
MPEACTABICHUN BBISABIISATh M XapaKTEPHU30BATh CYLIECTBEHHBIE MPHU3HAKU H3Yy4aeMbIX
O0OBEKTOB — XHUMHUYECKHMX BEIIECTB M XHUMHUYECKUX pEaKIHi, BBISBIATH 0OOIIMe
3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U M IPOTHUBOPEYUS B H3Yy4AEMbBIX
IpoLIECCAX U SIBJICHUSX.

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

YMEHUE HCIOJIb30BaTh IOCTABIEHHBIE BOINPOCHI B KAuye€CTBE HWHCTPYMEHTA
MO3HAHUA, a TaK)K€ B Ka4yeCTBE OCHOBBI JJIs1 (POPMUPOBAHUS TMIOTE3bI MO MPOBEPKE
PaBUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

npuoOpeTeHre OmblTa M0 IJIAHUPOBAHUIO, OpPraHU3alud U  IPOBEACHUIO
YUEHUYECKUX KCIIEPUMEHTOB, YMEHUE HA0JII0/1aTh 3a XOA0M MpOIiecca, CAMOCTOSATEIbHO
IPOrHO3UPOBATh €T0 Pe3yJbTaT, POPMYIUPOBATH 000OIIEHNUS U BBIBOABI 10 pE3yIbTaTaM
IPOBEAEHHOIO OMbITA, UCCIIET0BAaHUS, COCTABIIATh OTUET O MPOJIEIAHHON padoTe.

Pabora c nndopmanueii:

yYMEHHE BbIOMpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMALIUIO Pa3INIHbIX
BUJOB U (OpPM MpEeACTABICHUS, MOIYyYaeMylH0 M3 pPa3HbIX HMCTOYHHUKOB (HAy4HO-
NOMyJIsipHasl JUTEpaTypa XUMHUUYECKOIO COIEpPKaHUS, CIPABOYHBIE MOCOOUS, pPECypChl
WuTepHeTa), KpPUTHUYECKHM  OLEHUBATh NPOTUBOPEUYHMBYID U  HEJIOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHUE NPUMEHSTh pa3IUYHbIlE METOJbl W 3alpoChl NpPH IMOUCKE U O0TOOpe
MH(OpPMAIMU U COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOUMBIX VISl BHIITOJIHEHHS YU€OHBIX U
MO3HABATEJIbHBIX 3a/lay OMNpPEAENEHHOrO0 THUIA, NPUOOPETeHHE OmNbiTa B 00JACTH
UCIIOJIb30BaHUsl  MH()OPMALIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHH,  OBJIaJICHUE
KyJIbTYPOI aKTUBHOT'O UCIIOJIb30BAaHUS PA3IIMYHBIX TIOUCKOBBIX CHCTEM, CAMOCTOSATEIBHO
BbIOMpaTh ONTHUMAJIbHYIO (QOpMy MpeacTaBieHHs HHDOpPMALUU U WIUIFOCTPUPOBATH
pelIaeMble 3a7aun HECIOKHBIMU CXEMaMU, AMarpaMMaMu, ApyruMu popmamu rpa@uxu
1 UX KOMOHMHALIUSAMU;

YMEHHME  HCIONb30BaTh M  aHAJIM3MpPOBaTh B  Ipolecce ydyeOHOW U
UCCIIEIOBATENLCKON  JESATENIbHOCTH HMH(POPMAIMI0 O BIUSHUM HPOMBINIICHHOCTH,
CEJIBCKOT0 XO35MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIIEH TPUPOTHON CPEbI.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

yYMEHUS 3a/1aBaTh BONPOCHI (B XOe Auanora v (Wjiu) AUCKYCCHH) MO CYIIECTBY
o0cyx1aeMoil TeMbl, (POPMYJIHPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIBHO BBHITOTHEHUS
MPEIOKEHHOU 3a/1a4;

YMEHUS NPEJICTABIATH MOJYyUYEHHbBIE Pe3yIbTaThl IO3HABATEIBHOMN AEATEIBHOCTH B
YCTHBIX W IHCBMEHHBIX TEKCTaX; J€JaTh MPE3CHTALUI0 pPE3YyJbTATOB BBINOJHEHUS
XUMUYECKOTO JKCIIEpUMEHTa (JIabOpaTOpPHOTO OMBITA, JAOOPATOPHOUM pPabOTHI 1O
UCCJIEIOBAaHUIO CBOWCTB BEUIECTB, YU€OHOTO MPOEKTA);

yMEHHsI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHMKAaMH B  COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBATEIbCKOM AESATENBHOCTA MPHU PEIIEHUH BO3HUKAIOIIMX
npobsieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIJIACOBAHUS MO3ULIUN (00CYX)IACHMUS,



oOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOpPIAMHALIMS COBMECTHBIX JEHCTBHIA,
onpeereHue KPUTEPUEB MO OIIEHKE KaueCTBA BHIMOIHEHHOU paboThI U IpyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eCTBHS:

YMEHHE CaMOCTOSITEIbHO ONPENENATh LENN JACATEIbHOCTH, IUJIAHUPOBATh,
OCYUIECTBISITh, KOHTPOJMUPOBATH M TPU HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATEIIbHOCTh, BBIOMpaTh Haubosee A(DPEKTUBHBIE CIOCOOBI PEIICHHS YYEOHBIX U
MIO3HABATEIbHBIX  33Ja4, CAMOCTOSITEBHO COCTAaBJIATh WU  KOPPEKTUPOBATH
IIPEUIOKEHHBIA AITOPUTM JIEUCTBUM INPU BBINOJHEHUH 3aJaHUM C YYETOM IOJy4YECHUS
HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OICHUBATDH
COOTBETCTBHUE MOJYYEHHOTO pE3yJIbTaTa 3asBICHHOM ILIEJM, YMEHHE HCIOJIb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, PEIJIaracMbI€ B YCIOBUU 3a1aHUM.

NPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX PE3yJIbTaTOB MO OCBOEHUIO 00S3aTENBHOTO COJEpKaHUS,
YCTaHOBJIEHHOTO JaHHOM (hefepanbHON paboueil mporpaMMoM, BBIIEISIOT: OCBOCHHBIE
0o0y4aroluMuCs HaydHbIEe 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH, crienupuiecKue st
IpeaIMEeTHON 00J1acTH «XUMHUSD), BUIBI IEATEIBHOCTH 110 MOJIYYEHHUIO HOBOT'O 3HAHMUSL, €ETO
UHTEPIIPETALNY, PEOOPa30BaHUI0 U NMPUMEHEHUIO B Pa3jMYHBbIX Y4€OHBIX U HOBBIX
CUTYyalUsX.

K kxonmy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUAIOIUXCSl YMEHHUI:

pPacKpbIBaTh CMBICJ OCHOBHBIX XMMHMYECKHX IIOHATHM: aTOM, MOJIEKYJIA,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTEIbHAs aTOMHAs M MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi 10JIsl XUMUYECKOT0 3JIEMEHTA
B COCJUHEHUHU, MOJIAPHbIA OOBEM, OKCHJI, KHCIOTa, OCHOBAaHHUE, COJb,
ANEKTPOOTPULIATENIBHOCTD, CTEINIEHb OKUCIICHUS, XUMUYECKasl peakuus, KiaccuuKaims
pEaKUUi: peaKn COCAUHEHMS, PEAKLIMM PA3JI0KEHMS, PEAKIIUM 3aMEILECHUS, PEaKLIUU
oOMeHa, 9K30- U SHJOTEPMHUUECKHUE PEAKINH, TEIIOBON 3((eKT peakiuu, sapo aroma,
AJIGKTPOHHBIN CJIOM aToMma, aToMHas OpOuTallb, pajuyC aToMa, XUMHYECKasl CBS3b,
IOJISIpHAst W HEIOJsApHAas KOBAJICHTHAs CBA3b, MOHHAs CBA3b, MOH, KAaTHOH, AHWOH,
pacTBOp, MaccoBas J10JIs BEIIeCTBa (IMPOLICHTHAs! KOHLEHTPALMSI) B paCTBOPE;

WJUTKOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XMMUUYECKUX ITOHATUN U IIPUMEHSTH 3TH
IIOHATHS IIPYU ONMCAHUU BEILIECTB U UX NPEBPALICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY IJIi COCTaBJIEHHUS (POpMyJ BEUIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

OTPEENATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTEIICHb
OKHUCJICHUSI D3JIEMEHTOB B OWHApHBIX COEAMHEHUSX, MNPUHAJICKHOCTh BEUIECTB K
onpeneaéHHOMY KjacCy CO€IMHEeHM 1o (¢dopMmysiaMm, BHJA XHUMHYECKOW CBS3U
(KOBaJIeHTHAsl MU MIOHHAs) B HEOPTaHUYECKUX COCMHECHUSIX;

packpbiBaTh cMbIch [Ileproanueckoro 3akona /1. 1. MeneneeBa: 1eMOHCTPUPOBATH
IIOHUMAHUE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHMYECKHUX JJIEMEHTOB OT HX
nosokeHuss B llepuoamueckor cucrteme, 3aKOHOB COXPAHEHHs MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTaipo;

ONHUCHIBaTh U XapakTepu3oBaTh TabmuuHyro (opmy Illepuoanueckoit cucteMsl
XUMHUYECKUX BJEMEHTOB: pa3MyaTh MOHATHS «rJlaBHas mnoArpynna (A-rpymnma)» u



«mobounast moxarpymnmna (b-rpymnma)», Mansle ¥ OoNbIIME MEPUONBI, COOTHOCHTH
0003HauYeHUs, KOTOpble UMeEroTCs B Tabmune «llepuonuueckas cucTeMa XMMHUYECKUX
anemeHToB J[. M. MeHnneneeBa» ¢ 4YMCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XMMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsii sjapa, OO0Ilee 4YHUCIO DJIIEKTPOHOB U
pacnpeeNieHre UX Mo 3JIEKTPOHHBIM CIIOSM);

KJIACCU(PUIMPOBATh  XUMHUYECKHE  DJIEMEHTbl, HEOPraHMYECKHWE  BEILECTBa,
XMMHUYECKUE peakluuu (IO YKCIy U COCTaBy YYacTBYIOIIMX B pEaKLUUU BELIECTB, IO
TeroBoMy 3G heKry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB Pa3IMIHbBIX
KJIACCOB,  MOATBEPXKAAas  ONMCAHWE NOPUMEPAMH  MOJIEKYJAPHBIX  YpaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKHUX MIPEBPAILECHUN B PA3JINYHBIX YCIOBUAX;

BBIYNCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYKO MacChl BELIECTB,
MacCOBYIO JOJK0 XMMHUYECKOTO 3JIEMEHTa M0 (OopMyJie COEAUHEHHUS, MACCOBYIO JIOJIO
BEILECTBA B PACTBOPE, IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON pEAKIUY;

IIPUMEHATH OCHOBHBIE ONEPALIH MBICIIUTEIILHOM ESTEIbHOCTH — aHAIIN3 U CUHTE3,
CpaBHEHME, O0OOIIEHHE, CHUCTEMAaTU3alnI0, KIaCCU(PUKAIUIO, BBISIBIECHUE MPUYUHHO-
CJIIEICTBEHHBIX CBA3€H — JUI M3Y4YEHHUS CBOMCTB BEIIECTB M XUMHYECKHUX PEAKLUH,
€CTECTBEHHO-HAYYHbIE METO/Ibl TIO3HAHUSI — HAOJIIOACHHUE, U3MEPEHUE, MOJIEIUPOBAHUE,
HKCHEPUMEHT (peabHBIN U MBICIICHHBIN);

CJIeI0OBaTh MPAaBWIAM IIOJIb30BAHUS XHMMHUYECKOW MOCYAOM M JaOOpaTOPHBIM
o0opyOBaHMEM, a TaK)Ke IMpaBUiiaM OOpalIeHUsi C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKIIUSIMU T10 BBITOJHEHHUIO JIA0OPATOPHBIX XMMUYECKUX OMBITOB MO MOJIYYEHUIO U
coOMpaHuI0 Ta3000pa3HbIX BEUIECTB (BOAOpOAA W KHUCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C OMPEACIEHHON MaCCOBOM JOJIEN PACTBOPEHHOTO BEUIECTBA, INIAHUPOBATH U
IIPOBOJUTh XUMHUYECKHE SKCHEPUMEHTHI 10 PACHO3HABAHHUIO PACTBOPOB LIEIOYEH M
KHCJIOT C TIOMOILBIO MHIUKATOPOB (JIaKMyC, (peHON(TaIenH, METUIIOPAHXK U APYTHE).

K kxoHiy oOyueHus B 9 kiacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

pPacKphIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHITHI: XUMUYECKHUI 3JIEMEHT, aATOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJEHTHOCTb,
AIIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKas pEeaklus, XUMHUYECKas
CBA3b, TEIUIOBOM 3 (DEKT peakiuu, MOJb, MOJIAPHBIA 00BEM, pacTBOpP, IEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIMTHYECKAs JUCCOLMAIUs, pEaKIM HOHHOro OOMeHa,
KaTaaum3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTHUMble M HEOOpaTUMBbIE pEAKIUH,
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUN, OKUCIUTEh, BOCCTAHOBUTEb, OKUCICHUE
U BOCCTAHOBJICHHE, AJJIOTPONUS, aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBaJEHTHas,
MOHHAs, METAJUIMYeCKas), KpUCTaIJInyeckas peméTka, KOppo3us METaioB, CIUIABBI,
CKOPOCTh XHMHUYECKOM pEeaKlUHWH, MNpencibHO nonycrumas KoHueHrpamusa [IJIK
BEILECTBA;

WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATHI U IPUMEHSThH 3TH
NOHATHUS NIPH ONMCAHNUHU BEILIECTB U UX MPEBPALLEHU;

UCIIONb30BaTh XMUMHUYECKYI0 CHMBOJHMKY JJIsi COCTaBlIeHUS (OpPMYN BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUN;



ONpENENATh BAJICHTHOCTh U CTENEHb OKUCICHHS XHWMHYECKHUX SJIEMEHTOB B
COCJIMHEHUAX PA3JIUYHOIO0 COCTaBa, MPUHAMICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIaCCY COCAMHEHUU 1o (popmysiaM, BUJ XUMHUYECKOW CBS3M (KOBaJieHTHAs, WOHHas,
MeTaJJTMYecKasi) B HEOPTraHMYECKUX COCJAMHEHHUSAX, 3apsA]l HOHA IO XMMHYECKOU
dbopmylie, xapakTep Cpeabl B BOJHBIX pPacTBOpax HEOPTaHMYECKUX COCIUHECHHUH, THUII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIIECTBA;

packpeiBath cmbici Ilepuoamueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATH €T0 MOHUMAHKE: OMUCHIBATh M XapaKTEePU30BaTh TAOINIHYIO popMy
[leproguyeckoid CUCTEMbl XMUMHUYECKHX OJJIEMEHTOB: pa3iinyaTh IOHSTUS «TJIaBHAs
noarpynmna (A-rpynna)» u «mnobounass noarpynna (b-rpynma)», Manesie u OoJibline
MEepUOAbl, COOTHOCUTh 0003HAYCHHUSI, KOTOPbIE UMEIOTCSI B MEPUOJUYECKON TabuIIe, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUUYECKHX SJIEMEHTOB (COCTaB U
3apsia sipa, o0IIee YKCIIO JIEKTPOHOB M PACIIPENICNICHUE UX IO DJIEKTPOHHBIM CJIOSIM),
00BSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB JIECMEHTOB M X COEUHEHUM
B IIpejiesiaX MajbIX MEPUOAOB U TJIaBHBIX MOJATPYHIl ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh  XUMHYECKUE  DJIEMEHTBI, HEOPTaHWMYECKHE  BEIICCTBA,
XUMHYECKHE pEaKIu (MO0 YUCIY U COCTABY YYacCTBYIOIIMX B PEAKIMMU BEIIECTB, I10
Ter10BoMY 3G (PEKTy, 0 U3BMEHEHUIO CTEIIEHEH OKUCICHUS XUMUUECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIME W CIEeU(UUISCKHe XUMHUUYECKHE CBOMCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXKAs OMMCAHUE MTPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH;

COCTaBIISAITh YPABHEHUS DJICKTPOJUTUUECKON IUCCONMAIMM KHUCIIOT, ILIEI04er u
COJICH, TOJIHBIE W COKpalIEHHbIE YPAaBHEHUSI PEAKIUA HOHHOTO OOMEHa, YpaBHEHUS
peakiuii, MOTBEPKIAIOIINX CYIIIECTBOBAHUE MEHETUUECKOUN CBSI3U MEXK/Y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA MOCPEICTBOM
COCTaBJICHHMSI DJICKTPOHHOT'O OalaHca 3TUX PeaKInii;

MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BO3MOKHOCTH
MPOTEKAHUS XMMUUYECKUX MPEBPAICHUIN B PA3JIMYHBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAaCCOBYIO JIOJIO XHMHUYECKOTO 3JIeMeHTa 1o (opMysie COCAMHEHHUS, MaCCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKInu;

COOIO/IaTh TpaBWjIa TOJB30BAHHUS XHMHUYECKOW TMOCynod U J1abopaTOpHBIM
o0opy/loBaHUEM, a TaKKe IpaBUjia OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSMU 10 BBITIOJHEHUIO JTJA00PATOPHBIX XUMUYECKHUX OIBITOB IO MOJTYYECHUIO U
CcOOMpaHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAKa U YTIIEKUCIIOrOo ra3a);

MPOBOAUTL PEAKIUU, TMOATBEPKIAAIONINEC KAuYeCTBEHHBI COCTaB Pa3IMYHBIX
BEILIECTB: PACMO3HABATh OMNBITHBIM MYTEM XJIOPUA-, OpoMHUA-, MOAWA-, KapOOHAaT-,
docdar-, cunukar-, cynbdar-, THIAPOKCU/I-UOHBI, KATHOHBI AMMOHHMS U MOHBI U3y4YEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB;

MIPUMEHATH OCHOBHBIC OTEpaIliy MBICIIUTEILHON JIEITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, O0O0OOIEHHE, CHUCTEMAaTH3allui0, BBIABICHUE IMPHUYUHHO-CIICICTBEHHBIX
CBSI3EM — I W3YYEHHUsS CBOMCTB BEIIECTB M XUMHUYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METO/IbI TIO3HAHUS — HAOII0/IEHHE, U3MEPEHUE, MOJICTTUPOBAHUE, SKCIIEPUMEHT
(peasibHBI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoandecTBO yacoB
Ne HanmeHoBaHMe pa3/ie/ioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
KonTposabHubie IpakTnyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE peCypchbl
padoThI padoThI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE IOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubnmoreka [JOK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJIOBEKa
12 BemrecTBa 1 XuMU4ECKHUE 15 1 bubmuoreka [JOK
' peaKiuu https://m.edso00.ru/7f41837¢
Htoro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. [lonsitue 6 1 bu6mmoreka [IOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
99 Bogopon. Ilonsitue o 3 1 bubnnorexa [JOK
' KHCIOTaX U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. Pacteopsl. [lonstue 5 1 1 bu6mmoreka [IOK
' 00 OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIACCHI Eub 10K
HOIHOTEKA
2.4 11 1 1
Heopraanevcmx https://m.edsoo.ru/7f41837c
COeTMHEHH I
Hroro no pazneny 30
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Pa3zgea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoenune aToMOB.

Xumuyeckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuH

[Tepuonuueckuii 3aKOH U
[lepuoauueckas cucrema
3.1 XHMHYECKHUX 3JIEMEHTOB /| 7 bubmorexa LHOK
' ' https://m.edso0.ru/7f41837c
N. MenpneneeBa. Ctpoenue
aToma
XuMHueckas CBS3b.
3.9 OKuCIUTEIbHO- 8 bubmuoreka [JOK
' BOCCTaHOBHUTEIILHEIE https://m.edso00.ru/7f41837¢c
peaknuu
bubmuoreka [JOK
" 15
TOTO HO pasActy https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 Bubmorexa LIOK
p P https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68 6
[10 ITPOT'PAMME
9 KIIACC
Kosnn4yectBo 4yacos DJIEeKTPOHHBIE
HaumenoBaHue pa3jiesioB U TeM undpoBbIe
Ne ni/m P Kourpoububie | IIpakTuyeckue (ubp )
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcsbl
Pa3pnen 1. BemecTBO 1 XMMHU4YeCKHE PeaKIUH
11 [ToBTOpeHMe U yriryOlieHHe 3HAHUT 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/eioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
' peaxImit https://m.edso00.ru/7f41a636
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13 DIEeKTpONUTHYECKAs JUCCOLUALIMSL. 8 bubnmoreka [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Wroro no pazueny 17
Pa3gen 2. HeMeTa/JILI M X CO€IHHEHUS
51 OO01mas xapakTepuCcCTHKa XUMUIECKUX 4 bubnmoreka [JOK
' anemeHToB VIIA-rpymmel. ["agorens https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTHKa XUMHYECKHUX
2.2 sneMeHToB VIA-rpymmel. Cepa u eé 6 bubmorexa [JOK
' Py P https://m.edsoo.ru/7f41a636
COCIMHEHHUS
OO6m1ast XxapakTepruCcTHKa XUMHYECKHUX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u ux 7 bubmorexa HOK
' PYTUIRL ’ P https://m.edso0.ru/7f41a636
COCIMHEHHS
OO6m1ast XxapakTepruCcTHKa XUMHYECKHUX
2.4 sneMeHToB |VA-rpymmel. Yraepona u 8 bubmorexa LHOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTMHCHHUS
Hroro mo pazueny 25
Paznen 3. MeTassibl M UX COeIMHEHUSI
bu6mmoreka [IOK
A i 4
3 Obuue cBOHCTEA METAILIOB https://m.edso0.ru/7f41a636
bu6mmoreka [IOK
3.2 B 5 16
QXHEHIIINE METAJUIbI U KX COCIMHCHUS https://m.edsoo.ru/7f41a636
Hroro 1o pasnery 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTrBa 1 MaTepuaibl B )KH3HU YeIOBEKa 3 bubmorexa HOK
' m P https://m.edso00.ru/7f41a636
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Uroro no pazgeny

PesepBHOE Bpems 3 bubmmorexa [JOK
P P https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
INHOYPOYHOE IINIAHUPOBAHUE
8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6mmoreka [IOK
JKA3HU YeoBeKka. Tena 1 BemecTsa https://m.edsoo.ru/ff0d210c
5 IlonsaTrue o MeTOgaX MO3HAHUA B 1 bubmuorexa [JOK
XUMUU https://m.edsoo.ru/ff0d227e
ITpakTuyeckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnmnoreka [JOK
oOpareHusi ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padborta Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa [JOK
s . PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2a6c
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7 XHUMHYECKHUE IJIEMEHTBI. 3HAKU bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIIOXKHBIE BEMIECTBA bubmmorexa [TOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmmorexa [JOK
YIAPHOE YA https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTB. XUMHYECKas (hopmyJa. bubnnoreka [HOK
10
BaneHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCUHECHUHN https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYEeCKre U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBus MPOTEKAHUS bubnnoreka [JOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoteka [JOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Brruncnenus konmdecTa, Macchl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa HOK
H P . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHi
Krnaccudukanus XuMuueckux
. bubmuorexa [JOK
18 peakuuii (CoequHEeHus, pa3IoKeHuUs,

3aMeIIeHus, OOMeHa)

https://m.edsoo.ru/ff0d3f34
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M. B. JIoMOHOCOB — y4€HBIii-

bubmuorexa [JOK
19 . 0600
HIMIIIOTIEAHCT © erHHe " https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 Kontponbnas padota Nel o teme bubnnoreka [HOK
«BelllecTBa 1 XUMHYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. Coctan
21 Bo3ayxa. Kucimopon — snemeHT u bubmorexa LHOK
Ayxa. poA https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
DOu3nIecKue U XUMHUYECKUE CBOMCTBA
22 KHCII0po/ia (peakiiMi OKUCIICHUS bubmmorexa LOK
poJa (peaKi ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOpl MostydeHus: KUCIopoia B
23 J1a00paTOPHH M IMPOMBIILJICHHOCTH bubmorexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumuaeckoit
peakuuu, IOHATHE O bubnnoreka [JOK
24
TEPMOXUMHUYECKOM YPAaBHEHUU, IK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIIUIX
TommuBo (HeTh, yrob U METaH).
25 3ar ;13He1§1/1e¢1;03 . a, CIIOCOOBI Zro bubmorexa HOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
ITpakTuyeckas pabora Ne 3 o Teme
26 «[lonyuenue u coorpanue bubmorexa HOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €T0 CBOWCTB)
97 Bonopon — anemeHT u mpocTtoe bubmuorexa [IOK
BemecTBo. Haxoxaenne B npupojie https://m.edso0.ru/ff0d4ddo
08 dusnyeckne U XUMUYECKHE CBOMCTBA bu6mmoreka [JOK

Bosopoza. [IpuMeHeHune Boiopoaa

https://m.edsoo.ru/ff0d4dd0
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bu6mmoreka [IOK

29 I1
OPITHE O KHCTIOTaX 1 COLAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MmosTydeHus BOAOPOa B bubnnoreka [HOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o Teme
31 «[lonydeHue u coOMpaHKe BOIOPOIA bubmorexa LOK
i onp posa, https://m.eds00.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
39 ModnsipHblii 00bEM ra30B. 3aKOH bubmuorexa [IOK
ABorajzipo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasa 110 €ro U3BECTHOM bubmorexa [JOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brrunciienuss 00bEMOB T'a30B 110
34 ABHCHUIO PCaKI[MU HA OCHOBE bubmorexa [JOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHUM ra30B
35 du3nyecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsTue 06 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
37 HacrkimeHnnaslie ¥ HeHACHIIICHHEIS bu6nmoreka [JOK
pactBOpbl. MaccoBas 0Jis BEIeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas pabora Ne 5 o Teme
38 «IIpuroroBiieHrEe paCTBOPOB C bubnuorexa [JOK

ONpeACIEHHON MacCCOBOU JTOIEN
PacTBOPEHHOTO BEIIECTBAY»

https://m.edsoo.ru/ff0d5eba
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39 KonTponbnas padota No2 mo teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: coCTaB, KiIacCUpUKAIUS, bubmuoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmorera [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeauue): HOMEHKIATypa,
46 cnoco((ifi) rﬁ)n )eHI/ISI XI/IMI/I‘{ZSKI/IC bubmorexa HOK
. yi ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTnueckas padora Ne 6. Pemenue
JKCIIEPUMEHTANIBHBIX 3a7a4 110 TEME bubnnorexa [JOK
47
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEJTMHEHUIN»
I'enetnyeckas CBS3b MEKAY
48 KJIacCaMU HEOPTraHUYECKUX bubmorexa HOK
. p https://m.edso0.ru/00ad9a50
COCMHEHMI
49 O0600611eHre U cucTeMaTH3alus bubnmoreka [JOK

3HAHUH

https://m.edso0.ru/00ad9cb2
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Kontponbnas padota Ne3 no teme

bubmuorexa [JOK

50 "OCHOBHBIE KJIACCHI HEOPTaHUUECKUX
o P https://m.edsoo.ru/00ad9ela
COeIUHEHN
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHUYECKHX d1eMeHTOB. [loHsiTHE 0 bubmmorexa [IOK
’ https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuoanueckuii 3aKOH U
59 Ilepunonnueckas cucrema bubnuoreka [IOK
XUMHUYECKUX dieMeHToR /I, . https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepronasl, TPYMHIIBL, HOATPYIIIEL bubmnorexa [TOK
PHORL, TPYIHDL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnunoreka [JOK
spaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000J10UeK
55 aToMoB 31eMeHToB [leproanueckoit bubnorexa [IOK
PHOA https://m.edsoo.ru/00adaébc
cuctemsl /. 1. MeneneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTa TIO €ro MOJO0KEHUIO B bubnuoteka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnnoreka [JOK
N. MenneneeB — y4€HBIN, NIEAAror U https://m.edsoo.ru/00ada96e
rpaxJIaHuH
PesepBHrlil ypok. O000IIIEHHE U
P P . bubnmoreka [JOK
58 crcTeMaTu3aIs 3HaHui /

Bcepoccuiickas mpoBepouHas pabota

https://m.edsoo.ru/00adb33c
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Kontponbnas padota Ne4 o teme
59 «Ctpoenue aroma. XuMHu4decKas 1 bubnnoreka [HOK
cBs3bY» / Beepoccuiickas https://m.edsoo.ru/00adb486
MpoBepoyHasi pabora
DJIEKTPOOTPULIATETLHOCT aTOMOB bubnnoreka [HOK
60 1
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
61 Honast ximireckas cosisb L https://m.edsoo.ru/00adac34
62 KoBasieHTHas nonsipHast XuMU4ecKas 1 bubnuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasientHas HenosnsipHas 1 bubnuorexa [JOK
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 CTeneH okucneHHS 1 https://m.edsoo.ru/00adae28
65 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bu6mmoreka [IOK
66 OkuciuTenu u BOCCTAHOBUTENH 1 https://m.eds0o.ru/00adb076
PesepBHelIit ypok. O60011IeHNE 1
67 CHUCTeMaTH3aIvs 3HaHUH 110 TeMe 1 bubmuorexa [JOK
«CTtpoeHne aroMa. XuMHUUecKast https://m.edsoo.ru/00ad9ch2
CBS3bY»
68 PesepBHblil ypok. O6006111eHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
[TPOTPAMME
9 KJIACC

Tema ypoka

KoanuyecTBo 4acoB
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Ne Hara JJIeKTPOHHbIE
n/n Beero KonTpoabubie | IlpakTuueckue | u3ydyeHusi | HUPpPoOBbIE
r
padoThI padoThI oOpa3oBaTe/ibHbIE
pecypcsbl
[Iepnonrueckuit 3aKoH.

1 [lepuoauueckast cucrema 1 bubmumoreka [IOK
XHUMHYECKHX dj1eMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa LHOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus u HOMeHKIaTypa 1 bubnunoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl xuMuueckoii CBA3U U TUIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «IloBTOpenue u yrnyoaeHue 1 1
3HAHU OCHOBHBIX pa3esioB Kypca
8 kiacca»

6 Knaccudukamnms xumuaeckux 1 bubnnoreka [JOK
PEAKLIHI MO pa3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKON

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[Tonsarue o xumMu4eckom

bu6mmoreka [IOK
8 paBHOBeCHH. PaKTOPBI, BIUAIOLINE 1

Ha CKOPOCTb XUMHUYECKOH pcaknuuu

https://m.edsoo.ru/00adc28c
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U IIOJIOKCHUE XUMHNYECKOI'O

paBHOBECHUS
9 OKUCIUTENbHO- bubmuorexa [JOK
BOCCTAHOBUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 ncconuanuy. CUIbHEIE U ca0ble bubmnorexa [IOK
a HHATH. https://m.edso00.ru/00adcd68
AIEKTPOJIUTHI
11 Hounrie ypaBHEHUS peakIui bubmmorexa [IOK
M peaxdl https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOIICTBA KUCIIOT U
12 OCHOBaHUH B CBETE MPEACTABICHUI bubnuorexa [JOK
00 2JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
IUCCOLMAIAN
XHUMHYECKHE CBOUCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubnmnorexa [IOK
pea N https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubmorexa [TOK
Ap https://m.edsoo.ru/00add9d4
15 O06o0011eHNEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HAHUN https://m.edsoo.ru/00addd12
IIpakTrueckast padora Ne 1.
16 «lfemeHHe 3I<cnlz: NMEHTAJILHBIX bubmmorera [TOK
p https://m.edsoo.ru/00addbfa
3amau»
KonTtponbHas padora Ne2 o reme
17 «OIIEKTpOIUTHYECKAs bubmuorexa [IOK

JYCCOIMAaIMsI. XUMUYECKUE
pEaKIHUK B paCTBOpax»

https://m.edsoo.ru/00addecO
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OO61as XxapakTepuCTHKa raJOreHoOB.

18 XuMuyeckue CBOMCTBA Ha IpUMeEpPE bubmorexa [IOK
pHMep https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComsiHast KUCIIOTa,
19 XMUMHUYECKHE CBOKMCTBA, OIyUYEHNE bubmorexa LHOK
’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «ITomyuenne COITHON KUCIOTHI bubmorexa LOK
yi B N ’ https://m.edsoo.ru/00ade348
U3y4deHue e€ CBOMCTBY»
Brruucnenus mo ypaBHEHUSIM
21 XHUMUYCCKHUX PEaKIUi, eCIIM OJIUH bubmorexa HOK
p ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE

99 OO6m1as XxapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(DUKAIIMH CEPHI.

93 Haxoxnenue cepsl u e€ bubnnoreka [JOK
COEMHEHUH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUUYECKUE CBOWCTBA CEPBI
CepoBo10poa, CTPOCHHE,

24 (bnznqecml;e U XI/III:/II/I‘IGCKI/IG bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOIiCTBa
Oxkcuapl cepsl. CepHas KMCIOTA,
25 buznyecKkue 1 XuMUYECKHe bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
XUMHUYECKUE PEAKIIUH, JISKAIIUE B
26 OCHOBE MPOMBIIIIEHHOTO CIToco0a bubnuorexa [JOK

MOJIy4EHUS] CEPHON KUCIIOTHI.
XHUMHUUYECKOE 3arps3HEHUE

https://m.edsoo.ru/00adec8a
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OKpYXKarollen cpebl
COCTUHEHUSIMU CEPBI

Breruncnenue MaccoBou I0JIH

bubmuorexa [JOK

27
BBIXOJa IPOJIYKTA PEAKIIUHI https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB
VA-rpynrsl. A30T,

28 aCIIPOCTPAHEHUE B IIPUPOJIE bubmnorexa [IOK
pactipoctp pHpoae, https://m.edsoo.ru/00adeeab
¢du3nvecKkrue 1 XUMHUYECKHE
CBOMCTBA
AMMHaK, ero Gpu3nvIecKue u

29 XHUMHUYECKHE CBOICTBA, IOJIYUECHNE bubnmorexa LHOK

i ¥ https://m.edsoo.ru/00adf004
U TIPUMCHEHUE
[IpakTuueckas padora Ne 3 o reme
30 «[TonyueHnne aMmmMuaka, U3ydeHue bubnmorexa LHOK
yq“ ke https://m.edsoo.ru/00adf180
€ro CBOWCTB)

31 A3oTHas KuCoTa, € pusnueckue u bubnnoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 o0peHnii. XUMHYECKOE bubmmorexa [IOK
yAoop ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COEIUHEHUSAMH a30Ta
Docdop. Oxcun dhochopa (V) u

33 (1)00((11))0 pHaSI KI/ICJ'I((i))Ta (b(pgsn(qezzxne " bubmmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
34 Ucnons3oBanue pocdaros B bubnuorexa [JOK

Ka4€CTBC MHUHCPAJIBHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHui. 3arpsi3HeHHE
MPUPOTHON cpenbl pochaTamu

Yrnepon, pacnpocTpaHEeHUE B

35 npupoie, Gpu3ndecKue u bubmorexa LHOK
PHpOZE, _ https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Okcuapl yriaeposaa, ux pusznueckue
U XUMHUYECKUE CBOMCTBA.
36 DKOJIOTHUECKHE TIPOOIEMBL bubmorexa LOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 YrojpHas KUCIIOTA U €€ COJIN bubmnorexa [TOK
https://m.edsoo.ru/00ae006¢c
[TpakTiueckast pabota Ne 4 o Teme
"ITosrydyeHune yrieKucioro rasa. bubnuoreka [IOK
38
KauecTBenHnas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HoH"
[TepBoHaUaNbHBIE TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubmmorexa LHOK
P https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepoaa
40 Kpemnwnii u ero coenuHeHUs bubmmorera [TOK
P a https://m.edsoo0.ru/00ae080a
[TpakTuyeckas padora Ne 5.
41 Pemenne skcnepuMeHTATbHBIX bubnmnorexa [JOK
3aja4 mo teMe «BaxkHelmume https://m.edsoo.ru/00ae0bf2
HEMETAIUIBL U KX COSTUHEHUS
KonTponbnas padota Ne3 o teme
. bubnuorexa [JOK
42 «Baxueinme HeMeTaUIbl U UX

COCOUHCHUA

https://m.edsoo.ru/00ae0el18
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OO61mas xapakTepucTHKa
XUMHUYECKHX 3JIEMEHTOB —
MeTalIoB. MeTaiinueckast CBsI3b U

bu6mmoreka [IOK

43
MEeTaJJINYeCcKask KpUCTaIMYecKast https://m.edsoo.ru/00ae103e
peuérka. PU3n4YeCcKue CBOMCTBA
METAJJIOB
XUMHYECKHE CBOMCTBA METAJIOB.
44 DIEKTPOXUMUYECKUN DS Bubmaorexa ITOK
p . P https://m.edso00.ru/00ael1156
HaIpsKEHUN METaJJIOB
OO6mrme crocoObl MoTydeHHs
MeraioB. CriaBbel. Beruncienns
45 10 YPAaBHEHUAM XUMHUYECKUX bubnmorexa LHOK
yp N https://m.edso0.ru/00ael1156
PEaKIIMii, €CJIU OJIUH U3 pEearcHTOB
COJICPXKUT TIPUMECH
46 ITorsaTre 0 KOPPO3UU METAILIOB Bubmorexa ITOK
pp https://m.edsoo.ru/00ael1278
bu6mmorexa [IOK
47 €JI0YHBIE METAJUIbI
i https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnmnorexa [JOK
KaJIus https://m.edsoo.ru/00ael4b2
49 [IlenoyHo3eMenbHBIE METAILIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
50 Bakueiinme coeqMHEHNS KaJILIUS bubmorexa [JOK
https://m.edsoo.ru/00ael5e8
51 O000IIIeHNE U CUCTEMATHU3ALHS
3HAHUU
59 JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK

YCTpaHEHUS

https://m.eds00.ru/00ae1886
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[TpakTuueckas padota Ne 6 o Teme

53 "YKEcTKOoCTh BOIBI M METOMEI €€ buGnnorexa LIOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
N bu6mmoreka [IOK
>4 AJtroMHHHiE https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHA U bubmmoreka [IOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>0 Keneso https://m.edso00.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH bubnnoreka [JOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cUCTeMaTH3aIHs
3HaHUH
[IpakTrueckas padora Ne 7.
Pemenne skcnepuMeHTaIBHBIX bubnnorexa [HOK
59 .
3az1a4 no teme «BaxnHenmue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCAMHEHHS»
Beraucrienus mo ypaBHeHUSIM
XUMHUYECKHX PEaKIHil, eclii OJJ1UH
60 U3 PEareHTOB J]aH B N30BITKE WU bubnnoreka [JOK
COZIEPKUT IIpUMeECH. Brrunciienus https://m.eds00.ru/00ae1750
MacCcOBOM J0JIM BbIX0JIa MPOJYKTa
peakuuun
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHWH
KonTponbnas padota Ne4 o teme
62 «BakHeWIe MEeTalTbl B UX

COEIMHEHMS
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63 BemecTBa u matepuaisl B 1 bubmuorexa [JOK
IIOBCEIHEBHOM KU3HU YEI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE 1 bubnmoreka [JOK
OKpYKarollleil cpebl https://m.edso0.ru/00ae4270
65 Ponb xumuu B penieHun 1 bubnnoreka [HOK
9KOJIOTUYECKHX MTPOOIeM https://m.edso00.ru/00ae4270
PesepBHbIil ypok. O0001ICHNE U bubnnoreka [HOK
66 . 1
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o0mIieHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM
OBPA3OBATEJBHOM NPOI'PAMMBI
8 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUUECKUE TTOHATUS»
pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHMX IIOHSATUH: aTroM, MOJIEKyJa,
XUMHUYECKHHM 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BELIECTBO, CMECh
(ogHOpOJIHAs M HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBast
1.1 JIOJISI XUMHYECKOTO AJIEMEHTa B COCIUHEHUU, MOJISIPHBIA O0BEM, XUMUUYECKAs
peakuus, KilacCUpUKaAlMsg peakUud: peakUuu COEJUHEHUs, peaKkIHuu
Pa3oKeHus, peaKkIuK 3aMeIIeHUs, peaKiuu 00MEeHa, IK30- U SHAOTEPMUUYECKHE
peakuuu, TerioBod 3((eKT peakuuu, pacTBOp, MaccoBas J0Js BELIECTBa
(mpoLeHTHas: KOHIIEHTPALUs) B pacTBOpE
12 WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMUYECKHUX MMOHATHI U IPUMEHATH
' 9TH MOHATHUS MPU ONMCAHUY BEIECTB U UX MPEeBpaLCHUN
13 MCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJISl COCTaBJICHUS (POPMYI BELIECTB U
' YPaBHEHUN XUMUYECKUX PEaKIUN
14 pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHMsI MacChl BEILIECTB, IIOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUsl, 3aKoHa ABOraipo
1.5 OTIpeNIeNIATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHUSX
16 KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIMH (110 YUCITY U COCTABY Y4aCTBYIOLIMX
' B PEAKLMH BELIECTB, MO TEIMIIOBOMY 3P PEKTy)
1.7 BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
1.8 BBIUHCIISTH MAaCCOBYIO JIOJIFO XMMHUUYECKOTO 3JIeMEeHTa 1o (hopMyJie COeMHEHMS,
1.9 BBIUNCIISTH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 OPUMEHSTh €CTECTBEHHOHAy4YHbIE METOJbl TO3HaHUS — HaOJro/eHue,
' U3MEepeHHe, MOIETUPOBaHNE, SKCIIEPUMEHT (peasIbHbII U MBICIICHHBIN )
2 [To Teme: «BaxHelue npeacTaBUTENN HEOPTAHUYECKUX BELLIECTBY




2.1

PACKpPBIBATH CMBICIT OCHOBHBIX XHWMHWYCCKUX MMOHSTHH: OKCHJ, KHCIIOTA,

OCHOBAHHCE, COJIb

2.2

OIpCaACIIATh MPUHAIIIC)KHOCTh BEIIECTB K OHpCI[eJ'IéHHOMy KJIacCy COGI[I/IHCHI/Iﬁ

o popmymnam

2.3

KJIaCCH(bHHHPOBaTB HCOPIraHN4YCCKUEC BEIICCTBA

2.4

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMUYECKHE CBOMCTBA BEIICCTB
pPa3IMYHBIX KJIACCOB, IIOATBEPIKIAAs OIMCAHUE IPUMEPAMHU MOJIEKYJISPHBIX

YPaBHEHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIUU

2.5

IMPOrHO3UpPOBATH CBOMCTBaA BCIICCTB B 3aBHCHUMOCTH OT HMX Ka4CCTBCHHOI'O
COCTaBa, BOBMOKHOCTHU IMPOTCKAHUA XUMHUYCCKUX HpCBpaH_[CHI/II;'I B Pa3JIMIHBIX

YCIIOBHSIX

2.6

CJIeI0BaTh MpaBHJIaM IOJIb30BaHUS XMMHUYECKON MOCYAONH M J1abopaTOPHBIM
000py/I0BaHUEM, a TAK)KE ITPaBUIIaM OOPAILEHUS C BEILIECTBAMU B COOTBETCTBUH
C MHCTPYKLIHSMH TIO BBHIMOJTHEHUIO Ja0OPaTOPHBIX XUMHUYECKUX OIBITOB IO
MOJYYECHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (BOAOPOAA U KHCIOPOa),
MPUTOTOBJICHUIO PACTBOPOB C OMPEEIEHHON MAacCOBOM J10JIel pacTBOPEHHOTO
BCIICCTBA, IUIAHUPOBATh M MPOBOIUTH XHUMHUYECKHAE OSKCICPUMEHTHI TI0
pacCIO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIbIO WHIUKATOPOB

(;makmyc, peHondranenH, METUIIOPAHK U APYTHUEL)

2.7

IIPOBOJIUTH PACUETHI 10 YPAaBHEHHUIO XUMUYECKOW peaKkIu

[To Teme: «llepuoanueckuii 3akoH u lleprognueckas cucTeMa XUMHUYECKHX
anemenToB JI. M. MenneneeBa. CTpoeHHEe aTOMOB. XHWMHUYECKasl CBS3b.

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC peakuum»

3.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSATHH: AApO  aToMma,
BHGKTpOHHBIﬁ clioi aToOMa, aTOMHasAa Op6I/ITaJ'IL, paauyc aromMa, XUMHUYCCKaAA
CBA3b, IOJISIPHAd U HETIOJIIPHAA KOBAJICHTHASA CBA3b, DJICKTPOOTPHULATCIIBHOCTD,

HOHHAas CBA3b, MOH, KATUOH, daHHUOH, CTCIICHb OKHUCJICHUA

3.2

I(J'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKUC S3JICMCHTEI

3.3

ONMCHIBATh M XapaKkTepu3oBaTh TabmuuHyto ¢popmy Ilepuoanueckoit cucrembl
XUMHUYECKHX JIEMEHTOB: Pa3JInyaTh MOHATHS «IJ1aBHas noArpynna (Arpymnmna)»

u «obouHas noarpynna (brpymnmna)y, «Mmansie» 1 «00bIINE)» EPUOIBI

3.4

packpeiBath  cMbica  Ilepmommueckoro  3akona .M.  Menneneesa:
JIEMOHCTPUPOBATh MOHMMAHUE NEPUOJUYECKOM 3aBUCHMOCTH  CBOWCTB

XUMHUYCCKUX 3JICMCHTOB OT UX ITOJIOXKCHUS B HepHOﬂHqCCKOﬁ CUCTEMC




COOTHOCUTh O0O3HAuYEHHS, KOTOpble MMeIoTcs B Tabmmie «llepuoamueckas
35 cucteMa XuMmudeckux ojaemeHtoB J[.M. MenaeneeBa» C  UYHCIOBBIMH
XapaKTePUCTUKAMH CTPOCHUSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij

a1pa, o0lIee YUCIIO JIEKTPOHOB U PACIIpe/Ie]ICHHE UX 110 3JIEKTPOHHBIM CIIOSIM)

3.6 OnpeaAcCIATh CTCIICHb OKUCIICHUA 3JIEMCHTOB B 6I/IHapHBIX COCINHCHUAX

OmnpenesiTh BUJ XMMHUYECKOM CBs3M (KOBaJ€HTHas M HMOHHas) B

3.7

HEOPTaHUYCCKUX COCIUHCHUAX

9 KJIACC

Koxa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
NpoBepsieMoro

o0pa3oBaTeIbHOIT MPOrpaMMBbI OCHOBHOI'O 00111er0 00pa3oBaHUs
pe3yJibTaTa

1 ITo Teme: «BemecTBo U XUMHUYECKask PEAKLIUS

PacKpbIBaTh CMbICI OCHOBHBIX XMMHUYECKUX MTOHSITHI: PacTBOP, IEKTPOJIUTHI,
HERJICKTPOJIUTHI, 3JIEKTPOJIUTUYECKAs JUCCOLMALUSA, PEAKLUUH HOHHOIO
oOMeHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE, 0OpaTUMbIE U HEOOpaTUMBbIE
11 peaKkiMM,  OKHUCIUTEIbHOBOCCTAHOBUTEIbHBIE  PEAKIMM,  OKHUCIMUTEIb,
BOCCTaHOBHTEIIb, OKUCIIEHHE U BOCCTAaHOBJIEHHE, AJTIOTPONHs, aM(pOTEepHOCTS,
XUMHYecKas CBSI3b (xoBaJyIeHTHas, MOHHaA, MeTaJsIn4eckas),

KpUCTAJIIINYECKasl pelI€TKa, CIUIaBbl, CKOPOCTb XUMHUYECKON pPEeaKINU

12 HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHWYCCKUX MIOHATUH U IIPpUMCHSTH

OTH IMMOHATHUA ITPU OIMMUCAHWH BCUICCTB U UX HpeBpaHIGHI/Iﬁ

13 COCTaBJISITh YPAaBHEHUSI DJIEKTPOJIIUTUUECKON AUCCOIMAIIMKI KUCIIOT, IIeIouen
U COJIEH, MOHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKIii HOHHOTO 0OMEHa

14 PaCKpLIBaTh CYIITHOCTb OKHCIINTCIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ
MoCpeACTBOM COCTABJICHUS 3JICKTPOHHOT'O OanaHca 3TUX peaKuHﬁ

1.5 MIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKON pEaKIINU

2 ITo Temam: «HemeTamis!l 1 ux COCAUHEHUA» U «MeTasl 1 uX COCOUHCHUA»

XapaKTCPU30BaTh (OHI/ICBIBaTB) o6mne n CHCI.[I/I(I)I/I‘-ICCKI/IG XHUMHUYCCKUC
21 CBOMCTBA IMPOCTHIX U CIIOKHBIX BEHICCTB, IIOATBECPKAAasd OIMIMCaAaHUEC ITpUMEpaMu
MOJICKYJIIPDHBIX W HWOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHUX XUMHWYCCKUX

peakuuii




2.2

COCTaBJISITb  YPAaBHCHUA peaKImﬁ, MNOATBCPIKAAOINIUX  CYHICCTBOBAHUC

TCHETHYECKOM CBS3U MCXKIY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPpOrHO3UPOBAThb CBOMCTBA BCIIECTB B 3aBHCHUMOCTH OT HX CTPOCHH,
BO3MOXHOCTH HPOTCKAHUA XUMHYCCKUX HpeBpameHHﬁ B PAa3JIMYHBIX

YCJIOBHUAX

2.4

CIIeZIOBaTh MPaBUJIaM IOJIb30BAHHUSI XUMHUUECKOW MOCYIO0N U 1a00paToOpHBIM
o0opyJoBaHHEM, a TaKXKe IpaBWIaM OOpallleHUs C BeleCTBaMU B
COOTBETCTBUH C HHCTPYKIMSIMH T10 BBITIOJIHEHUIO Ta00PAaTOPHBIX XUMUYECKUX
OIIBITOB IO HOJYYEHUIO U COOMPAHMIO Ia3000pa3HbIX BEIIECTB (aMMHUAKa U

YTJIEKUCIIOTo ra3a)

2.5

MPOBOJUTh PEAKIIMH, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB pPa3IMYHBIX
BEILIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHU/I-, OpPOMU/I, MOAM, KapOOHAT,
docdar, cunmkar, cyiabhaT, THUAPOKCUIUOHBI, KaTUOHBI AMMOHHUS, HOHBI
W3YYEHHBIX  METAJUIOB, IMPUCYTCTBYIOUIME B  BOJHBIX  pacTBOpax

HCOPraHUMYCCKUX BCIICCTB

[To Teme: «XuMHS U OKpYIKarOILast Cpera»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMmuueckux mnoHsatui: IIJIK Bemectsa;

KOppo3us MCTAJLJIOB

3.2

HpI/IMeHﬂTL OCHOBHBIC onepam/m MI)ICJII/ITGJH)HOI;'I NCATCIIBHOCTU — AaHAJIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEeMAaTH3alllI0, BHISIBIEHUE MPUYUHHO-
CIIEJICTBEHHBIX CBSI3€H — JJISi U3YYEHHUS CBONCTB BEIIECTB U XUMHYECKHX
peakiuii; eCTeCTBEHHOHAy4YHbIE METOJbl TIO3HaHUS — HaOJI0JeHue,

U3MepeHue, MOIETUPOBAaHNE, SKCIIEPUMEHT (PEealIbHbII U MBICIICHHBII )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COlePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumun. Ponp XMMHM B KU3HM 4elOBeKa. XHMHUS B CHCTEME HayK. lema u

BCIIIECTBA. dusnyeckue CBOMCTBA BCIICCTB. ArperaTHoe COCTOsIHHEC BCILICCTB

1.2

Ilonsatue o METOJaX IIO3HAHHUA B XHMHH. Yucteie BC€IICCTBA M CMCCH. CnocoObl

PasaciICHUsA cMmeceit

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue 3jeMeHTbl. CHMBOJIBI XHMHUYECKHUX 3JIEMEHTOB.

[IpocTbie u coXKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

14

XumMuueckas Q)opMyna. BajeHTHOCTP aTOMOB XHMMHMYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCHICCTB. OrHocutrenpHas aTroMHas Macca. OTHOCHTEIIBbHAsS

MOJICKYJISIpHAast Macca. MaccoBas 1oasg XUMHYECKOI'0 dJIEMEHTA B COSIMHEHUU

1.5

KommuectBo BemectBa. Moisib. MosipHast macca. B3anmocBsA3b KOJIM4eCTBa, MacChl U
yyclia CTPYKTYPHBIX €IWHHUI] BemiecTBa. Pacuérel 1o QopmynaM XHUMHUYECKUX

COE€IUHEHUN

1.6

dOu3nyeckne M XUMHUYECCKHE SBICHHS. XHUMUUYECKas pCakuusa u e€ IIpU3HAKH. 3aKkoH
COXPAHCHUS MACChl BCHICCTB. XHUMUYECKHE YpaBHCHU. KJ'IaCCI/I(bI/IKaI_[I/ISI XUMHNYCCKHX

peakiuii (CoequHeHus, pa3IoKeHUs, 3aMeIIeHUs, OOMeHa)

1.7

XUMHUECKUH KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCY/0H, C paBUIaMu pabOThI
B 1aboparopuu U npuémMaMu oOpalieHust ¢ 1abopaTopHbBIM 000pyI0BaHUEM, U3YUYEHUE U
onucaHue (U3NYECKHX CBONCTB 00pa3lOB HEOPraHMYECKUX BEILIECTB, HAONIO/IEHHE
¢busnveckux (TUIaBICHUE BOCKA, TassHUE JIbJIa, PACTHPAHUE caxapa B CTYNKE, KATICHHE U
KOH/IEHCAlMs BOJIbI) U XUMUUECKUX (TOpEHHE CBEUH, TPOKATIMBAHNE METHOM ITPOBOJIOKH,
B3aMMO/JICIICTBHE MeNla C KHUCIIOTOW) sIBIEHUH, HAOIIOJAEHHE U OMNHMCAHHWE MPHU3HAKOB
NPOTeKaHUs XUMHUUYECKUX peakuuil (pas3loKeHHe caxapa, B3auMOJICHiCTBHE CEpHOM
KHCIIOTBI C XJIopuJoM Oapusi, pasnokeHue ruapokcunaa meau(ll) mpu HarpeBanuu,
B3auMoieiicTBHe kene3a ¢ pactBopoM conu menu(ll), nzyuenue cnocoboB pazaeneHus
cMeceil (C TIOMOIIBIO MarHuTa, (QWIBTPOBAHWE, BHITAPUBAHHUE, TUCTUIUISAINS,
xpomarorpadusi), MPOBEJCHUE OYMUCTKH TMOBAPEHHOW cOJIM, HAOMIOJIEHHE U ONHMCaHUEe
pE3yNbTaTOB MPOBEACHUS OIBITA, WUTIOCTPHPYIOIIETO 3aKOH COXPAHEHUS MaccCHl,

CO3JIaHHE MOJIeJIel MOJIEKYI (IIapOCTEP KHEBBIX )




Bakueiimune npeacraBuTeIM HEOPraHM4ECKUX BELIECTB

2.1

Boznyx — cmech rasos. CoctaB Bo3znyxa. Kuciopoa — 31eMEHT M IIPOCTOE BEIIECTBO.
Haxoxzaenue kucinopoaa B npupoje, pu3nueckue U XMMHYECKHE CBOMCTBa (peakiuu
roperusi). Oxcunel. [lpumenenue kucnopoma. CrocoObl TONYYEeHUS KHUCIOpPOJa B
naboparopun W TOpOMBINUIEHHOCTH. KpyroBopoT kucinopoga B mnpupoae. O30H —

AIUIOTPOMHAS MOIU(PHUKAIMS KUCIOPOAA

2.2

TemnoBoit 3¢p¢dekT XUMUYECKOW peakluH, TEePMOXMMHUYECKHE YpaBHEHHUS, 3K30- U
SHAOTEPMUUYECKUE peaKUu. TOIUIMBO: Yroib U METaH. 3arps3HEHUE BO3/1yXa, YCUIICHUE

napHUKOBOTo 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOS

2.3

Bonopon — anemeHT u nmpoctoe BemecTBo. HaxoxxaeHue Boopoaa B npupose, Gpusndeckue

1 XUMHNYCCKUC CBOﬁCTBa, IIPUMCHCHHC, CITIOCOOBI MOJIyUCHUA. Kucmots! u conmm

2.4

Monsipabiii 00bEM ra3oB. Pacu€Thl 1o XUMHYECKUM ypaBHEHUSM

2.5

®usnueckue cBoMcTBa BOAbl. Boja kak pactBoputens. PactBopsl. HacelieHHble U
HEHaCBILICHHbIE pacTBOPBL. PacTBOpuMOCTh BeliecTB B BoJe. MaccoBas 10151 BelecTBa
B pacTBOpe. XUMHUECKHE cBOicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUpoJE U B
KU3HU 4esoBeka. KpyroBopoT Bozbl B IpupoJe. 3arpsi3HeHue IpupoaHbix Bol. Oxpana

1 OYUCTKA MPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coeanHeHui. Okcuzapl. Kiaccupukanmuss OKCHIIOB:
coseoOpa3yrome (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE) M HecoIeoOpas3yromme.
Homenkiatypa oxkcunoB. @u3nueckue M XMMHUYECKHE CBOWCTBA OKCHAOB. [lomyuenue

OKCHUI0B

2.7

OcnoBanusa. Knaccudukamnuss ocHOBaHHW: MIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBaHuii. ®Pu3nyeckMe M XHUMHYECKHE CBOMCTBA OCHOBAHUM.

[Tonydyenue ocHOBaHMI

2.8

Kucnorsr. KJ'IaCCI/I(bI/IKaI_II/IH KHUCJIOT. HOMeHKJ'IaTypa KHACIOT. DU3NYECKHE U XUMUYECKHUE

cBoyicTBa KMCIOT. Psan akruBHOCcTH MeTtaiioB H.H. bekerosa. [Tonydenue kucinor

2.9

Comu. Homenkinatypa coneil. dusndeckre u XxuMuueckue cBoiicta coineil. [lomyuenue

coJien

2.10

I'enermueckas CBA3b MCXKIAY KilaCCaMU HEOPTaHUYCCKUX COC}II/IHGHI/Iﬁ

2.11

XUMUYECKUN SKCIIEPUMEHT: KadeCTBEHHOE ONpe/eJICHUE COJAEp)KaHHs KHUCIOpoAa B
BO3/yXe, MONy4eHHe, COOMpaHWe, pAcllO3HaBaHHE M HM3yYCHHWE CBOWMCTB KHCIOPOJa,
HaOJI0IeHNEe B3aUMOJICHCTBUSL BEIIECTB C KUCIOPOAOM M YCIOBUS BO3HUKHOBEHHUS U
MpeKpalieHus: TopeHus (Toxapa), 03HaKOMJICHHE ¢ 00pa3laMi OKCHJIOB M OITMCAHHE WX

CBOﬁCTB, MoJIy4yCHHEC, CO6I/IpaHI/Ie, pacCiio3HaBaHUEC U UH3YUCHUC CBOICTB BOOOpOaa




(ropenue), B3aumoaeicTeue Boaopoaa ¢ okcuaoM meau(ll) (Bo3mMoxkHO MCIIONB30BaHUE
BHJICOMATEpPHAIOB), HaOMIOJeHHe OOpa3lloB BEMIECTB KOJIMYECTBOM |  MOJIb,
UCCIICIOBAaHNE OCOOCHHOCTEH pACTBOPEHUS BEIIECTB C Pa3IMYHONW PAaCTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OMPEEIEHHON MacCOBOM J10JIel pacTBOPEHHOTO BEILIECTBA,
B3aUMO/ICHCTBUE BOJbI C METAJUIAMH (HATPUEM U KaJIbIIMEM) (BO3MOKHO HUCIIOIH30BAHUE
BUJICOMATEPHAIIOB), OMNpPENEICHUE PACTBOPOB KHUCIOT U HIeJToYed C TOMOIIbIO
WHMKATOPOB, UCCIICIOBAHUE 00PA3I[0B HEOPTAHUUYECKUX BEUIECTB PA3IMYHBIX KJIACCOB,
HaOto/IeHne W3MEHEHUS OKpacKH WHIUKATOpPOB B PACTBOpPAaX KHUCIOT W IIEJoYeH,
u3ydyeHue B3aumojierctBus okcuna meau(ll) ¢ pactBopom cepHOil KUCIOTHI, KHCIOT C
MeTaJlJlaMH, peakuuid HelTpanuzaluy, I[OJlyueHHe HEepacTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJHOTO METajlia IPYTUM U3 pacTBOpa COJIU, PEIICHUE IKCIIEPUMEHTATbHBIX

3aJa4 110 TEMC «BaskHen1me Kiracchl HCOPIraHUYCCKUX COCJIMHECHUIT

[Tepuoanueckuii 3axon u [lepuoanueckas cuctema xuMmudeckux snementon J[. 1.
Menpneneea. CtpoeHre aToMOB. XUMHUecKasi CBA3b. OKUCIUTEIHHO-

BOCCTAHOBUTCIIBHBIC PCAKIINH

3.1

HepBLIe IIOIIBITKH KJIaCCI/I(bI/IKaIII/II/I XHMHYECKHX »JJeMeHTOB. lloHsATHE O rpymmnax
CXOJHBIX 3JICMCHTOB (menquHe " ICJIIOYHO3CMCIIbHBIC MCTAJJIbI, I'aJIOTCHbBI, HHCPTHLIC

rasbl). DJIeMEHTBI, KOTOphIe 00pa3yIoT aM(OoTepHbIE OKCUIBI M THIPOKCHIBI

3.2

Ilepuognueckuit 3akoH. Ilepuommueckas cucremMa xumudeckux daemeHtos J[U.
MenneneeBa. Koporkonepuognas u anuHHonepuonHas ¢opmel [lepuoandeckoit
cucteMbl xumuieckux ieMeHToB J[.M. Menneneesa. [lepuoas! u rpynmnsl. @u3ndeckuit

CMBICIT MOPAAKOBOT'O HOMEpPA, HOMEPOB IICPUOJa U I'PYIIIILI 9JICMCHTA

3.3

Crpoenne aromoB. CocraB aromubix saep. W3orombl. Onektponbl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB MnepBbIX 20 XUMHUECKUX 3JeMeHTOB [lepuoanyeckoit
cuctembl J[.MI. MeHnneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO DJJEMEHTa II0 €ro

nonoxxeHuro B Ilepuonuyeckon cucreme .M. Menneneesa

3.4

3aKOHOM€pHOCTI/I U3MCHCHUA paanyCa aTOMOB XMMUUYCCKHX 3JICMCHTOB, METAJINIMYCCKUX
1 HEMETAUIMYECKHX CBOMCTB IIO IrpyniamM " Inepuogam. 3HadeHUe HepI/IOI[I/I‘ICCKOFO
3aKOHa " HepnonnquKoﬁ CUCTCMbl XMMHNYCCKUX JBJICMCHTOB IJId Pa3sBUTUA HAYKHU U

npaktuku. J[.1. Mennenees — y4€HbIl U IpayKJaHUH

3.5

XuMHU4YeCKast CBA3b. KoBanentHas (HO.IISIpHaSI )51 HCHOHHpHaH) CBA3b.

DNEeKTPOOTPUIIATETLHOCTh XUMHUYECKUX 2JIEMEHTOB. MloHHAas CBA3B

3.6

CremnecHb OKHCJICHUA. OKHCIUTEIFHOBOCCTAHOBUTEIBHBIC pCaKkmuu. HpOLICCCBI

OKHCJICHUS U BOCCTaHOBJIeHUA. OKHCIIUTENIN U BOCCTAHOBUTEIN




3.7

XUMHUYECKUN HKCIEPUMEHT: M3Y4YeHHE OOpa3lloB BEIIECTB METANIOB M HEMETAJUIOB,
B3aUMOJICVCTBUE THAPOKCUIA IIMHKA C PAcTBOpPaMU KHCJIOT W IIEI0Yel, MPOBEICHUE
OMBITOB, HWLIIOCTPUPYIOMIMX PUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKLUi

(ropenue, peakliuy pa3ioKeHHs], COeTUHEHNUS )

9 KVIACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

BCH_IGCTBO N XUMHUYECCKas pCaKus. HOBTOpCHI/Ie

11

Ilepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuUMHUYECKuUX odsemeHTtoB J[.U.
MengeneeBa. CtpoeHne aTroMoB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB XMMHYECKHX
3JIEMEHTOB TIEPBBIX TPEX MEPUOOB, KAIHS, Kb U UX COCTMHCHUI B COOTBETCTBUU C

IIOJIOKCHHUEM 3JICMCHTOB B HepI/IOIIPIHGCKOﬁ CUCTCMC U CTPOCHUCM NX aTOMOB

1.2

CTpOCHI/IC BCIICCTBA. BHJBbI XAMHYECKOU CBsI3U. TUIbI KpUCTAJUINYCCKUX peH_IéTOK,
3aBUCHUMOCTH CBOMCTB B€IICCTBA OT TUIIA KpI/ICTaJIJII/I‘IeCKOI\/JI pCHIéTKI/I " BUJa XHUMHYCCKOMN
CBA3U. KHaCCI/I(l)I/IKaLII/IH W HOMCHKIJIaTypa HCOPIraHUYCCKHUX BCIICCTB (Me)K,HYHapOI[HaH n
TpI/IBI/IaJII)HaSI). XHWMHUYECKHUE CBOMCTBA BCIICCTB, OTHOCAIIUXCA K Pa3IMYHBIM KJiacCaM

HCOPIraHUYCCKUX COG,HHHCHHﬁ, TCHCTHUYCCKAA CBA3b HCOPIraHNMYCCKUX BCUICCTB

1.3

Knaccudukanms XuMUIecKuX peakiuii o pa3IMyHbIM IpHU3HAKaM (110 YUCITy U COCTaBY
YUaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEMJIOBOMY 3D (eKTy, Mo U3MEHEHHIO CTeNeHen
OKHUCIIEHUSI XUMHUECKHUX DJIEMEHTOB, 10 00PaTUMOCTH, TI0 YYaCTHIO KaTaau3aropa). JK30-
U DHAOTEPMHUYECKHE PEaKIUH, TepMOXHUMHUYEeckhe ypaBHeHHUs. [loHATHE O CKOpOCTH

XUMUYECKON pPEeaKun

14

[TonsiTne 00 o0OpaTUMBIX M HEOOPAaTUMBIX XUMHUYECKMX peakuusax. [lonstue o
TOMOT€HHBIX M T€TEPOreHHbIX peakuusax. [lonarne o xummuueckom paBHoBecun. PakTopsl,

BJIMAIOOIME HA CKOPOCTH XHUMHYICCKOMN PEAKIMHU U IMMOJIOKCHUEC XUMHUYCCKOI'0 paBHOBECUA

1.5

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUK, 3JIEKTPOHHBIM OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTEIIbHOMN peakuuu. CocraBnenue YpaBHEHUN OKHCIIUTEIBHO-

BOCCTAHOBUTCIIbHBIX peaKuHﬁ C UCITIOJIB30BAHUCM MCTOAA 3JICKTPOHHOT'O OamaHca

1.6

Teopust 3NEKTPOTUTUYECKON TUCCOLUALMU. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
AHHOHBI. MeXaHu3M IUCCOLMAIN BEIIECTB C PA3JIMYHBIMA BUIAMU XUMUYECKOU CBSI3H.
Crenenp aucconuanuu. CuiabHbIe U cladble AIEKTPONUTHL. Peakimn moHHOTO OOMEHa.
VYcnoBusi MPOTEKaHUs PEAKIMi MOHHOTO OOMEHa, TOJIHBIE M COKpalI€HHBIE WOHHBIC

ypaBHeHHsI peakiuil. CBOWCTBa KUCIOT, OCHOBAHUH U COJIei B CBETe Mpe/icTaBlIeHU 00




BHCKTpOJIHTI/I‘ICCKOﬁ JUCCOMaIu. KauecTBeHHEBIE pCakuu Ha HOHBI. Ilonsatue o

TUIPOJIU3E COJEH

1.7

XVMMHYECKUN DKCHEPUMEHT: O3HAKOMJICHHE C MOJENSAMM KPHUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEUIECTB — METAIJIOB W HEMETAIOB (Tpadura M aiMmasa), CI0KHBIX
BEIIECTB (XJIOpUAA HATpUs); HUCCIEAOBAaHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH
peaKkIMu OT BO3JCHCTBUS PA3IUYHBIX (PAKTOPOB; MCCIEAOBAHHE IJIEKTPOIPOBOIHOCTH
pPacTBOPOB BEIIECTB, IMpoLEcca JUCCOLUUAMM KHUCIOT, LIejoued U conell (BO3MOXKHO
UCII0JIb30BaHUE BUJIEOMATEPHAIIOB); IPOBEAEHHUE OINBITOB, WIIOCTPUPYIOIIUX IPU3HAKU
NpOTeKaHHUs peakuuii HOHHOro oOMmeHa (oOpa3oBaHME OCaJKa, BBbIIEIECHUE Tra3a,
o0pa3oBaHME BOJbl); ONBITOB, WJUIIOCTPUPYIOLIUX  IHPUMEPbl  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX ~ peaKkUMi (TOpeHHe, peakluM pa3JIokKEHHs, COECIUHEHMS);
pacro3HaBaHUE HEOPraHUYECKUX BELIECTB € IOMOILBIO KAUECTBEHHBIX PEAKIIUI Ha HOHBI;

PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemeramns u nx COCIUHCHUA

2.1

OOmass xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOCHHsI aTOMOB, XapaKTEpHBIC
crenieHn okucieHus. CTpoeHHe U (PU3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB.
XuMHYeCcKUe CBOICTBA Ha MpUMeEpe XJiopa (B3auMOIeCTBHE C METalllIaMH, HEMETaJlIaMHU,
niesoyamu). XsopoBoaopos. ConsiHasi KHCIOTa, XMMHUYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMmeHnenue. JleiicTBue xjopa U XJOpPOBOJOPOJia HA OPraHM3M 4dejoBeka. Baxkueiiimue

XJIOPpUAbI U UX HAXOXKACHUC B IIPHUPOIAC

2.2

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucineHus. CtpoeHue u pu3ndeckre CBOUCTBA MPOCTHIX BEIIECTB
— KHUCJIOpOJa U cepbl. AJNIOTPONHbIE MOAU(PHUKAUU KUCIOPOAa U cepbl. XUMHUECKHE
cBoiicTBa cepbl. CepoB0I0pOI, CTpOCHHE, (PU3HUECKIE U XUMUYECKHe CBOWCTBA. OKCUIBI
Cepbl Kak IPEJICTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas KHUCIIOTa, (DU3HYECKUE U
XMMHUYECKHE CBOMCTBa (00IIME Kak MpeiCcTaBUTENs Kiacca KUCIOT U CHelU(pHUECKHe).
XVMHYECKUE PeaKIiy, JIeXkKalllle B OCHOBE POMBIIIIEHHOTO CII0c00a MOy4yeHUs CEpHOI
kucioTsl. [Ipumenenne. Conu cepHON KMCIOTHI, KAUE€CTBEHHAs peakiys Ha Cylb(aT-noH.
Haxoxnenue cepbl 1 €€ COEqMHEHN B TPUPOJE. XUMUYECKOE 3arpsI3HEHNE OKPYKAFOLIEH
Cpebl COeAMHEHUSMH cepbl (KMCIOTHBIE J0XKIH, 3arps3HEHHE BO3/1yXa M BOJOEMOB),

CIOCOOBI €ro MpeAoTBpalleHUs

2.3

OOmast xapakTtepucTuka 3ineMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapaKTepHbIE CTENEHU OKUCIECHUS. A30T, paclpocTpaHeHHE B Mpupoje, hpusndeckue u
XUMHUYeckHne cBoiicTBa. KpyroBopoT azora B mpupoge. AMMHAK, ero (usuyeckue u

XUMHUYCCKUEC CBOﬁCTBa, MOJIYUYCHHUEC U IMPUMCHCHUC. Comn aAMMOHMHA, UX q)HSI/I‘-IeCKI/Ie n




XUMHNYCCKHUEC CBOﬁCTBa, MPUMCHCHUC. KauecTBennas pCaKkiud Ha HOHBI aAMMOHHA.
A30THas KuClOTa, € TMojydyeHue, (PU3nUecKrue M XUMHUYECKHE CBOMCTBa (00mME Kak
NpeICTaBUTENsl Kilacca KUCIIOT U crnenrpudeckue). Mcnoab30BaHne HUTPATOB U COJEH
aMMOHHUS B Ka4€CTBE MUHEPAIBHBIX yI00peHUH. XMMUYECKOE 3arpsi3HEHIE OKPYKAIOIICH
CpeIbl COSAMHEHHUSIMH a30Ta (KHUCIOTHBIC JOXIHW, 3arps3HEHUE BO3/yXa, MOYBBI U

BOJI0OEMOB)

2.4

docdop, amnorponHbie Moaudukauu Gochopa, Guznyeckne 1 XUMUUECKHE CBOKCTBA.
Oxcun dochopa(V) u dochopnas kuciora, Gu3HUecKHe W XHUMHUYECKHE CBOWCTBA,

nonyueHue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX yIOOPEHHUIA

2.5

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble  CTENEHU  OKHUCIEHHUs.  YTJIepoA, auIOTpONHble  MOAU(UKAINH,
pacmpocTpaHeHHe B TpHUPOJE, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. ACOpOLHSL.
KpyroBopor yriepona B mpupoae. Okcuasl yrieponaa, ux GuU3NYECKue U XMMHUYECKUE
CBOWCTBA, ICHCTBHE HA JKUBBIC OPraHU3MBbI, IOJYYCHUE U TPUMEHEHHE. DKOJIOTHYECKHE
npo0iieMbl, cBsi3aHHBbIe ¢ okcuaoMm yriepona(lV); rumoresza riiob6ambHOrO MOTEIUICHUS
KJIMMaTa; MapHUKOBBIA 3(dekr. YronpHas kucimora u e€ cond, ux (Qusmyeckue u
XUMHUYECKHE CBOICTBa, OMyuyeHue U mpuMeHenue. KauectBenHas peakuus Ha kKapOOHAT-
noHbl. Mcronb30Banue kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIJICHHOCTH M CEIbCKOM

X034HCcTBE

2.6

[lepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX YIIiepoJa
(MeraH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMIEPHUH, YKCyCcHas KucioTa). X coctaB u
xummudeckoe crpoerue. [ToHsTHe 0 OMOMOTHYECKH Ba)KHBIX BEIIECTBAX: JKUPax, Oenkax,
YIJIEBOJIaX — M WX POJM B )KM3HU YeJIOBEKa. MaTepHallbHOE €IUHCTBO OPTraHUYECKUX U

HCOPTaHNYCCKUX CO€IUHEHUI

2.7

Kpemuuii, ero ¢usmyeckue M XUMHUYECKHE CBOMCTBA, IMOJYYEHHE M IPUMEHEHHUE.
Coenunenus kpemHus B npupoze. Obuue npeacraBneHus o6 okcuae kpemuusa(1V) u
KpeMHHEBOW  kucinore. CHIMKaThl, WX HCIOJb30BaHHE B  OBITY, MEIUIIMHE,
IPOMBIIIJICHHOCTH. Ba)kHel11e cCTpouTeNbHbIe MaTepHajbl: KepaMHKa, CTEKIIO, IEMEHT,
O0etoH, xene300eToH. IIpobimembl 0e30macHOr0  HMCHOJIB30BAaHUS  CTPOMTENBHBIX

MaTCpHraJioB B MOBCEIHEBHOM KU3HU

2.8

XVUMHYECKUH 3KCHEPUMEHT: M3ydeHHe 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB
COJISTHOM KHCJIOTBI; TPOBEICHHE KaUeCTBEHHBIX peaKIUil Ha XJIOPUI-UOHBI U HAOI0IeHHUE
MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpaXkaronire GU3nyeckue 1 XMMHUUECKUe CBONCTBA
rajJloréeHOB W WX COEAMHEHHH (BO3MOXKHO HCHOJb30BAHHWE BHUIAECOMATEPHUAIIOB);

03HAaKOMJICHHE C 00pa3IiaMu XJIO0pUI0B (TAIOTEHH/IOB); O3HAKOMJIEHHE ¢ 00pa3IiaMu Cephl




U e COoeNMHEHUsSMHU (BO3MOXKHO WCIIOJIb30BaHHE BHUIACOMATEPUATIOB); HAOIIOICHUE
mpoiiecca 0OyrIMBaHUs caxapa MoJl ACHCTBUEM KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI,
U3y4yeHHE XHMHUYECKHX CBOMCTB pa30aBICHHONW CEPHOM KHUCIOTHI, MPOBEACHUE
KaueCTBEHHOW peakUuu Ha cynb(ar-uoH W HaONI0/eHHE MpU3HaKa €€ MPOTEKaHUS;
O3HAKOMJICHHE ¢ (U3NYCCKUMHU CBOHCTBaAMH a3oTa, (ochopa W HX COCAUHCHUMN
(BO3MOXXHO HCITOJIb30BAaHHUE BHICOMATEPHAIIOB), 00pa3laMyd a30THBIX U (POCPOpPHBIX
ynoOpeHuit; monydeHue, coOMpaHue, paclio3HaBaHWE M HM3Y4YCHHE CBONCTB aMMHAKa;
IIPOBEJICHNE KAYECTBEHHBIX peakiuil Ha MOH aMMOHHS U (ochaT-uOH U H3ydeHHE
MPU3HAKOB UX MPOTEKAHUS, B3aUMOJICUCTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C
MeAbl0  (BO3MOXHO  HCIIOJIb30BAHHME  BUJEOMATEpHUANiOB); H3y4YeHHE  Mojelnei
KPUCTANTMYECKUX PEeIETOK anMasa, rpadura, dynnepena; o3HaKOMIIEHHE C MPOLIECCOM
afacopOLUMK pacTBOPEHHBIX BEIIECTB AaKTHMBHUPOBAHHBIM YINIEM H  yCTPOWCTBOM
IIPOTUBOTa3a; MoJIyueHue, coOMpaHue, paclio3HaBaHUE U U3yUYEHUE CBOMCTB YIJIEKUCIIOTO
ra3a; mpoBe/IeHuEe KaueCTBEHHBIX PEaKIMii Ha KapOOHAT- M CHJIMKAT-UOHBI U U3Y4YCHUE
MPU3HAKOB ~ HUX  MPOTEKAHMs;  O3HAKOMJICHME C  MPOAYKIMEH  CHIIMKATHOU
MPOMBILUIEHHOCTH; PELIEHUE SKCIEPUMEHTANbHBIX 3aJau 1o TeMe «Baxueilmue

HEMETAJJIbI U UX COCAUHCHU S

Mertamisl 1 uX COCANHCHUA

3.1

OOmast xXapakTepuCTUKAa XHMHYECKHUX 3JEMEHTOB — METa/JIOB HAa OCHOBAHUU MX
nosnoxkenus B [lepuogudeckoit cucreme xumudeckux sineMeHToB [I.M. Menneneesa u
cTtpoeHuss aromMoB. CTpoeHHMe MeTaioB. MeTamnnueckas CBA3b M MeTauIMdyecKas

KpUCTAJIIMYECKAsl peIIETKA. DIEKTPOXUMUUECKUN Psiji HAlIPsLDKEHUH METalJIoB

3.2

dusnyeckue 1 XUMUYECKHUE CBOMCTBA MeTaioB. OO0IIHe CrIOCOObI MOIYYSHUST METAILIOB.
[TonsiTHE O KOPPO3UH METAITIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT Koppo3uu. CrutaBbl

(cTanb, YyryH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH

3.3

[Ilenouynsle MeTaubl: nonoxeHue B lleprnoanueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa; CTpoeHME HX aTOMOB; HaxoKJeHHe B npupoze. Pusnueckue u
XMMHYECKHE CBOICTBA (Ha MpuMepe HaTpus U Kanus). OKCHIIBI U THAPOKCUIIBI HATPUS U

Kajiaus. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIJIOB U UX COGI[I/IHGHI/II\/JI

3.4

[IlenoyHo3eMeENbHBIE METAUIBI MAarHui M KaJbLUW: MOJIOKEeHHE B llepmommueckon
cuctemMe XxuMudeckux 3yemeHToB .M. MenneneeBa; cTpoeHre UX aTOMOB; HaX0XKJACHUE
B npupoje. dusznyeckue U XUMUYECKUE CBOWCTBA MAarHWs M Kajublus. BaxHenmmue
COCTMHECHUS Kaibllusa (OKCUI, THUAPOKCHA, coyin). JKECTKOCTH BOJBI U CIOCOOBI €€

YCTpaHEHUS




3.5

AnromuHui: nonoxkenue B Ilepuonmueckoil cucremMe XuUMHUYeCKMX 3ieMmeHToB M.
MeneneeBa; CTpoeHHE aTOMa; HaxOXKIeHHE B npupone. dusnyeckne M XMMHYECKHE

CBOICTBa aATFOMHUHUS. AM(POTEPHBIC CBOMCTBA OKCHJIA U TUAPOKCHIA ATFOMUHUS

3.6

Kene3o: mnosoxenue B llepuoanueckoin cucreme XuMHYECKHUX 3iieMeHTOB J[.H.
MenneneeBa; CTpoeHUE aTOMa; HaxoOXAeHHE B mHpupoje. Ou3nveckrue U XUMUYECKUE
cBoMcTBa xene3a. Oxcuabl, ruapokcuasl U conu xkenesa(ll) u xenesa(lll), ux cocras,

CBOMCTBA U IMOJIYYCHHE

3.7

XUMHUYECKUH HKCHEPUMEHT: O3HAaKOMIIEHHE C oOpas3laMH METaJIOB M CIUIABOB, HX
(GU3MYECKUMHU CBOMCTBAMH;, HM3Y4YEHHE PE3yIbTaTOB KOPPO3UH METAaUIOB (BO3MOXKHO
UCTIOJIb30BaHUE BUCOMATEPHATIOB), OCOOCHHOCTEH B3aUMOICHCTBUS OKCUAA KaIbLUs U
HaTpHA C BOJOHM (BO3MOXKHO MCIOJIB30BaHNE BUICOMATEPHAIIOB); UCCIIEIOBAHIE CBOMCTB
XKECTKOW BOJBI; IpoIiecca TOPEHMs JKele3a B KUCIOpoJe (BO3MOXKHO HCIOJIb30BaHHE
BU/ICOMATEPHAIIOB); TIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMii Ha HOHBI (MarHus,
Kanplus, amoMuHus, nuHka, skenesa(ll) m xenmesa(lll), memu(ll); nabmronenue u
OIMCAaHUE TIPOLECCOB OKPALIMBAHUS IUIAMEHHM HOHAMHU HATpHs, KaIHi W KaJbLUs
(BO3MOKHO HCIIOJIB30BaHUE BUICOMATEPHAJIOB); HMCCIIEOBaHNE aM(pOTEPHBIX CBONCTB
THIPOKCH/A AIIOMUHUS M THAPOKCHAA IIMHKA; PEIICHNE SKCIEPUMEHTAIBHBIX 3a1a4 110

TeMe «BaxHenmre MeTaibl U UX COEIUHEHUS

XuMus U OKpYyKaromasa cpeaia

4.1

HoBrie MaTCpHrajJibl U TCXHOJIOTHUH. BemectBa u MaTcpHrajibl B HOBCCHHCBHOﬁ KHN3HU
YeIOBeKa. XUMHSI H 310pPOBEEC. besomacHoe Mcnoabp30BaHUE BC€IICCTB U XHUMHYCCKHX

peaKI.lPII’I B 6HTy. HepBa;I moMoub MMpu XUMHYCCKUX 0KOr'aX U OTpPABJICHUAX

4.2

OCHOBBI 3KOJIOTHYECKON IPaMOTHOCTH. XMMHUYECKOE 3arpsi3HEHNE OKpY’Katollel cpebl
I[TAK. Ponp XumMHM B peIIEHUH SKOJIOTHYECKUX MpobsieM. [IpupojgHble HCTOYHHMKH
YIJI€BOIOPOAOB (YroJib, IPUPOAHBIN ra3, HeTh), MPOIYKThI UX MEepepadOTKH, UX POJb B

6I>ITy " MIPOMBIIJIICHHOCTH

4.3

XHUMHUYECKUMN OKCIICPUMCHT: U3YUCHUC 06pa3u0B MaTCepHraIoB (CTeK.]'IO, CIlJIaBbI METAJJIOB,

MOJIMMEPHbBIE MaTepUaIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K NPEAMETHBIM pe3yJibTaTaMm 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o01mero oopazosanus Ha ocHoBe ®PI'OC

1

IIpencrasnenue:

11

0 TI03HABAEMOCTH SIBJICHUM IIpupoabl, TIOHNMAaHHE 00BEKTUBHOM 3HAYMMOCTH
OCHOB XHMHUYCCKOH HAayKH KakK obnactu COBPCMCHHOI'O €CTCCTBO3HAHUA,
KOMIIOHCHTAa 06H.IeI>i KYJbTYPbl U HpaKTI/I‘ICCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA B
YCII0BUAX COBPEMECHHOI'O O6HIGCTB3.; IIOHUMAaHHUEC MCCTAa XUMHUH CPCAU APYIrux

CCTCCTBCHHBIX HAYK

1.2

O HaY4YHbIX MCETOAAX IIO3HAHUSA, B TOM YHCIC ISKCIICPUMCHTAJIBHBIX H
TCOPCTUYCCKUX MECTOJaX HCCICAOBAHHA BCIICCTB M HM3YUCHUA XUMHUYCCKHUX
peaKHHﬁ; YMCEHHUE HUCII0JIb30BATH MOACIN JJIsL 00BACHEHUS CTPOCHHUA aTOMOB U

MOJIEKYT

1.3

o cdepax mnpodeccCHOHATBHONW JEATEIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPCMCHHBIMU TCXHOJIOTHAMH, OCHOBAHHBIMH HA HJOCTUIKCHHAX XUMHUYECKOU
HayKH, YTO TO3BOJIUT O0YYAIOIIMMCS pacCMaTpUBaTh XUMHUIO Kak cepy cBoeit
Oynymei nmpodeccuoHanbHON NEeATeTbHOCTH U CIeNaTh OCO3HAHHBIM BHIOOD
XUMHH Kak TpOoQUIBHOTO MpeaMeTa MpH MEepexo/ie Ha YPOBEHb CPEIHEro

oO1ero oopa3oBaHus

Bnanenne cucreMoi XHMHUYECKHUX 3HAHUM H YMCHHEC TPUMCHATL CHCTCMY

XUMHNYECKUX 3HaHI/II>JI, KOTOpas BKIIIOYACT:

2.1

BOKHEUIIINE XUMHUYECKUE TOHATHS: XUMHUYECKHN AJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IPOCTOE U CIIOKHOE BELIECTBO, OJHOPOIHASL U HEOJAHOPOIHASI CMECH,
OTHOCHUTEJIbHBIE aTOMHAs ¥ MOJIEKYJIIpHAsE MACChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJSIPHBIA OO0BEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJb
(cpemnsis), XMUMHYECKasi peaKIvs, PeaKIMU COSAMHEHUSI, PEAKIIUN Pa3JIOKECHUS,
peakiu 3aMeIIeHHs, Peakinu oOMeHa, TeruIoBo 3(dekT peakiuu, Sk30- U
SHIOTEPMHUYECKHUE PEAKIIMH, PACTBOP, MACCOBAs JIOJISI XUMUYECKOTO JIEMEHTA B
COECIMHEHUH, MAaCCOBAas 1011 ¥ ITPOLICHTHAs! KOHLIEHTPALIMsI BELIECTBA B PACTBOPE,
SIIPO aTOMa, DJIGKTPOHHBIA CJIOM aToMa, aTOMHasi OpOWTallb, Paauyc aTroma,

BaJICHTHOCTD, CTCIICHb OKHCJICHHA, XUMHYCCKaA CBA3b,




ANEKTPOOTPHUIATETLHOCTD, TIOJISIPHAs U HETIOJISIpHAsI KOBAJICHTHAS CBSI3b, HOHHAs
CBSI3b, METAJUTMYECKAsl CBs3b, KpHUCTAUTMYECKas pemeéTka (aToMHas, MOHHas,
METaJUTMYecKasi, MOJIEKYJISIpHAs), WOH, KaTUOH, aHUOH, JJIEKTPOJIUT U
HEAJICKTPOJIUT, JIEKTPOJUTHYECKAs JTUCCOIMAIMS, PEaKIMd HWOHHOTO OOMEHa,
OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIE PEAKIIMU, OKUCIUTEIh U BOCCTAaHOBUTEIb,
OKHCJIEHUE M BOCCTAaHOBJICHHE, OJJICKTPOJU3, XHMHYECKOE pPaBHOBECHE,
oOpatumble U HEOOpaTHMbIC pEaKIMU, CKOPOCTh XUMHUYECKOW pEaKIuH,

katanuzatop, [TJIK, koppo3ust MeTauioB, CIijiaBbl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBI ~ XUMHHW: 3aKOH  COXPAaHEGHHUS  MAaccChl,
nepuoanueckuii 3akoH .M. MeneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH

ABorazipo

2.3

TCOpHUH XMMHHU. ATOMHO-MOJICKYJIApHAsA TCOpUA, TCOPUA SHCKTPOJII/ITI/I‘-IGCKOﬁ

Auccounanumn

Brnanenune ocHOBaMM XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOILICH:

3.1

YMEHHE IIPaBUWJIbHO HUCIIOJIb30BAaTh M3YUYEHHBIE BELIECTBA U MaTepUallbl (B TOM
quciie MUHEpaIbHbIE YOOPEHUs, METAIJIbl U CIUIABBI, IPOJAYKTHI IepepaboTKu
MIPUPOJHBIX UCTOYHUKOB YIJIEBOJOPOAOB (YIJIsl, MPUPOAHOIO raza, He)TH) B
OBITY, CEJIbCKOM XO35HCTBE, HAa IPOU3BOJICTBE U IOHUMAaHHUE 3HAYCHUS JKUPOB,
OeNKOB, YIJEBOAOB Ui OpraHM3Ma uYeJIOBEKa; YMEHHE IPOrHO3HPOBATH

BJIMSAHUC BCHICCTB WM XHMHYCCKHX IIPOLOCCCOB HA OpraHu3M 4YCJIOBCKa H

OKPYKAIOIIYIO IPUPOIHYIO CPEIy

3.2

YMCHHEC HUHTCIpHUPOBATH XUMUUYCCKUEC 3HAHUA CO 3HAHUAMU IOPYIUX y‘Ie6HLIX

MIPEAMETOB

3.3

HaJIM4Yue OnbITa pabOThI C Pa3IMYHBIMU UCTOYHUKAMU MH(OPMALIUY 110 XUMUHU
(HayyHass W Hay4HO-TIONMYJIIpHAs JIMUTEpaTypa, CJIOBapH, CIPAaBOYHUKHU,

MHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATDH HH(bOpMaL[HIO 0 BCHICCTBAX, UX IIPECBPALICHUAX
U TPAKTUYCCKOM MNPUMCHCHHU M YMCHHC HCIIOJb30BAaTh e€ s peICHUA

yLIC6HO-HO3HaBaTCJ'IBHBIX 3aga4

BJ'Ia,HeHI/Ie OCHOBaMH ITOHATHHHOTO arrmapara 1 CAMBOJIMYCCKOTO SA3bIKa XUMHUH
11 COCTAaBJICHUA (I)OpMy.]'I HCOPTaHNYCCKUX BCIHICCTB, ypaBHeHI/Iﬁ XUMHNYCCKHUX

peakmii; ocHoBamMu XuMudeckoit HomeHKaTypsl (IUPAC u TpuBHambsHON)

YMeHne oOBIACHITH CBSI3b MOJIOKEHUS dJIeMeHTa B [lepuoandeckoit cucreme ¢
YUCJIOBBIMU XApPAaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB

(cocraB m 3apsan sngpa, oOmiee 4YHCIO SJIEKTPOHOB), PpaclpeeiCHHEM




OJICKTPOHOB IO JHCPICTUYCCKUM YPOBHAM ATOMOB IICPBBIX TpéX Nnepruoaos,

KaJIus U KaJbIus

Hpe,Z[CTaBJ'IeHI/IC 0 nepnozmqem(oﬁ 3aBUCUMOCTH CBOMCTB XHMHYSCKHX

3J€MEHTOB (paJnyc aToma, 3JIEKTPOOTPUIATEIBHOCTD), TPOCThIX U CIIOKHBIX

° BELIECTB OT IOJIOKEHUsl 3yeMeHTOB B Ilepuoanueckoit cucreme (B Maibx
MepPHOJaX U TTABHBIX MOTPYIINAX) U JJIEKTPOHHOTO CTPOCHUS aToMa
7 YMeHue KinaccupuImpoBaTh:
7.1 XUMHYECKHUE JIEMEHTHI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMUYECKUE PEAKIINH
8 YMeHue ornpenensTh:
8.1 BaJICHTHOCTh M CTEIICHb OKHMCIICHUSI XHMHUYECKUX JICMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PAaCTBOPax BEMIECTB (KUCIOT, OCHOBAHUH )
8.4 OKUCJIUTEh U BOCCTAHOBUTEIT
9 YMeHue xapakTepu3oBath (PU3HMUECKUe U XUMUYECKUE CBOMCTBA:
9.1 MIPOCTBIX BEIIECTB (KHCIOPOJI, 030H, BOAOPO, TpaduT, anma3, KpeMHUH, a30T,
' dbocdop, cepa, XI0p, HATPHUH, KM, MATHUN, KaJIbIIWHA, aTFOMUHHH, KEJIE30)
CIIO)KHBIX BEIIECTB, B TOM YHCIE€ HMX BOJHBIX PAacCTBOPOB (BOAa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOAOPOI, OKCUIBI U THAPOKCUIBI MeTauioB |I—IIA rpymm,
9.2 amomunus, meau (1), nunka, xenesa (11 u 1), okcuasr yraepona (11 u 1V),
kpemuus (1V), azota u pocdopa (111 u V), cepst (IV u V1), cepuucras, cepnas,
a3oTHCTad, a30THas, pochopHas, yroapHas, KpeMHUEBAs KHCIOTA U UX COJIN)
MIPOTHO3MPOBATh U XapPaKTEPHU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX
9.3 coCTaBa U CTPOCHHS, MPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT WX CBOWCTB,
BO3MOXXHOCTh TIPOTCKAHUS XUMUICCKUX MTPEBPANICHUH B PA3JTMYHBIX YCIOBUSIX
10 YMeHUe COCTaBIAThH MOJICKYJISIPHBIC M WOHHBIC YPAaBHCHHS PEAKIMA, B TOM
quCcle!
10.1 peaxkuuii HFOHHOTo OOMeHa
10.2 OKHCIIUTEIHHO-BOCCTAHOBUTENbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOWCTBA M3YYCHHBIX KJIaccoB (TPyIM)
' HEOPTaHWYECKUX BEIIECTB
104 MOATBEPIKIAIONIUX TEHETHUECKYIO B3aUMOCBSI3b MKy HUMHU




11 YMeHue BIYUCATH (IPOBOIUTH PACUEThI):
111 OTHOCHUTEIILHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
' JIOJII0 XMMHYECKOTO DJIEMEHTA B COEIMHEHUHT
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM ra3oB
114 [0 yYpaBHCHHUAM XHUMHUYECKHUX PEAKIIMHA W HAXOIUTh KOJMYECTBO BEIIECTBA,
' 00BEM B MacCy peareHTOB WIN MPOIYKTOB PEAKITUI
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HaHWs (HAONIOJCHUE, W3MEpEHHE,
12.1 JKCIICPUMEHT, MOJCIUPOBAHUE) IPH HM3YYCHHH BEIIECTB M XUMHUYECKHX
SIBJIICHUI; YMEHHE CPOPMYTUPOBATE TPOOJIEMY U MTPEITIOKUTH ITYTH €€ PEIICHHUS
129 0e30MmacHoi pabOThl ¢ XUMHUYCCKUMHU BEIICCTBAMH, XUMHYECKOW MOCYAOH U
' 1ab0paToOpHBIM 000PYTOBAHUEM
MpaBWIaMHd 0O€30MacHOTO OOpaIIeHUs] C BEIIeCTBAMH, HCIOIb3YEeMBIMU B
MMOBCETHEBHOM JKM3HH, MPABUJIAMH TTOBEJACHUS B IECIIIX COCPEKEHUS 3I0POBbS
12.3 U OKpYyXaroulel NpuUpOJHOM cpelbl; IOHUMaHHE Bpela (OMAacCHOCTH)
BO3JICCTBUSl HA JKMBBIC OpPraHU3MbI OIPEIACIEHHBIX BEIIECTB, CIOCOOOB
YMEHBIIICHUS U TIPEOTBPAIICHUS UX BPESTHOTO BO3ICHCTBUS
13 Hanuuue mnpakTUuecKWX HaBBHIKOB IUIAHUPOBAHUS U OCYLIECTBJICHUS
CIIEYIOIINX XUMUYECKUX IKCIIEPHUMEHTOB:
W3YYCHHE W ONHUcaHue (U3MYECKUX CBOWCTB BEIIECTB, O3HAKOMJICHHE C
13.1 (GU3MYECKUMH M XHUMUYECKUMH SBICHUSMHU; ONBITHI, HIIIOCTPUPYIOIINE
MIPU3HAKY TPOTEKAHUS XUMHUYECKUX PEaKIIni
13.2 n3yueHue crnocoOoB pa3aeseHus cmecen
MOJIyYeHUE KHCIOpOAa M HM3YYEeHHE €ro CBOMCTB; MOJyue€HHE BOAOpOJA U
13.3 W3YYCHHE €T0 CBOMCTB; MOJIYYCHHE YTIICKUCIIOTO ra3a U U3y4EeHUE er0 CBOWCTB;
MOJIy4eHUEe aMMHaKa 1 U3y4eHHe ero CBOMCTB
134 MPUTOTOBJIEHWE PACTBOPOB C OMPEACIEHHON MacCOBOW J0JE€d pacTBOPEHHOTO
' BEIIECTBA
135 MIPUMEHEHUE MHAMKATOPOB (JIakMyca, MeTuiiopaHxka U (eHondranenna) ans
' OTIpeieTICHUs] XapaKTepa Cpeibl B pacTBOpaxX KUCIOT U IIenouei
UCCTIeIOBaHUE U OIMCAHUE CBOWCTB HEOPraHUYECKUX BEIIECTB Pa3UYHBIX
13.6 KJIACCOB; M3YYEeHUE B3aUMOJICHCTBUS KHCIOT C META/UIaMH, OKCHJIAMHA METAJIJIOB,

paCTBOPUMBIMH W  HCPACTBOPHUMBIMU OCHOBAHHUAMH, COJIIMU; TIOJTYYCHHC




HEpPacCTBOPUMBIX OCHOBAHUI; BRITECHEHHE OJIHOTO METaJljla APYTHM U3 pacTBOpa

COJIM; UcclieloBaHue aM()OTEPHBIX CBOMCTB THAPOKCHIOB ATFOMUHUS M [IMHKA

13.7

peleHue OSKCIEPUMEHTANBHBIX 3a7ad 1o TeMmaMm: «OCHOBHBIE KJIacChl
HEOPraHUYECKUX  COCIUHECHHI»;  «DJIEKTPOJUTHYECKAS]  JUCCOLUAIUS;
«BakHelme HeMeTalllIbl U MX COCIWHEHUs»; «BakHeuIne MeTaluibl U KX

COCONHCHUA»

13.8

XUMHAYECKHE OKCIIEPUMEHTHI, WJUIIOCTPUPYIONIME TPHU3HAKH TPOTCKAHUS
peakiuii MIOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIMM Ha TMPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaxX HWOHBI: XJIOPHUA-, OPOMHUI-, HOIUI-, Ccynbdar-, pocdar-,
KapOOHAT-, CUJIMKAT-aHUOHBI, TUAPOKCUI-HOHBI, KATHOHBI aMMOHUS, MarHus,

KaJIbIIMS, AJIFOMUHUS, JKele3a (2+) u kenesa (3+), meau (2+), nUHKA

14

VYmMmenue:

141

MMPpCACTABIATL PC3YJIbTAThl SKCIICPUMCHTA B (bopMe BBIBOJAOB, JOKa3aTCJIbCTB,

rpaq)HKOB u Ta6J'II/II_[ H BbBIABJIATL OMIIMPHYCCKHUEC 3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATh CBA3UM MCXKAY pPCAJIbHO Ha6JHOIIa€MI)IMI/I XUMHUYCCKHUMU
ABJICHUAMU H IIpoHecCaMH, IIPOUCXOIAINIMMH B MAKpPO- M MHUKPOMHUPC,

OOBSICHATH IPUYUHBI MHOT000PAa3Hsl BELIECTB




INEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA

OCHOBHOM I'OCYJAAPCTBEHHOM JDK3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 [IepBoHa4yaIbHBIE XUMUYECKUE ITOHATHUS
1.1 YucTteie BemecTBa 1 cMecH. CriocoObI pasziesieHus: cMecei
19 ATOMBI M MOJIEKYNbl. XHUMHUYECKHE 31€MEHTbl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
' [IpocTble U CIOXKHBIE BELIECTBA.
13 Xumunyeckass (opmyrna. BajgeHTHOCTP aTOMOB XMMHMYECKUX 31eMEHTOB. CTemneHb
' OKHUCJICHUS
14 3aKOH MOCTOSIHCTBA COCTaBa BenlecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENIbHAs
' MOJIEKYJIApHas Macca. MaccoBast 10JIs1 XUMHYECKOTr0 3JIEMEHTA B COEAMHEHUN
L5 KomuuecTBo BemecTa. Mois. Monsipaas Macca. MossipHbIii 00bEM ra3oB. BzaumMocBsi3b
' KOJIMYECTBA, MACChl ¥ YUCJIA CTPYKTYPHBIX €IMHUIL] BELIECTBA
16 Ou3nyeckue U XUMHUYECKHE SBICHMS. XUMHUECKas peakuus U e€ MpU3HAKU. 3aKOH
' COXpaHEHUs MACChl BEUIECTB. XUMUYECKHE YPaBHEHUS
Ilepnonnueckuit 3akoH u Ilepuoaudeckas cucrema XuMu4eckux diemeHToB JI.U.
2
MenaeneeBa. CTpoeHHe aTOMOB
[lepuonnueckuit 3akoH. Ilepuogmueckas cucrema XuMHUecKuX »3ieMeHToB [[.U.
2.1 Menpeneesa. Ilepuoasl u rpynnsl. @PU3MYECKUI CMBICIT TOPSIAKOBOTO HOMEPA, HOMEPOB
[IEpUOJA U IPYIIIBI DJIEMEHTA
Crpoenune artomoB. CoctaB aromHbIx sjaep. M3orombl. OnexTponbl. CTpoeHue
2.2 9JIEKTPOHHBIX 000J0YeK aToOMOB IepBbIX 20 XUMHUECKUX 31eMeHToB [leproanueckoi
cucremsl [.11. Menaeneesa
3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XHMHUYECKHX JJIEMEHTOB TIEPBBIX TpPEX
23 NepUOJOB,  Kamus, Kanblus  (paguyca  aTOMOB,  3JEKTPOOTPULATEILHOCTH,
' METAJUINYECKUX M HEMETaNIMYEeCKUX CBOWCTB) M MX COECJUHEHUH B COOTBETCTBUHU C
ITOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe U CTpOEHUEM UX aTOMOB
3 CrtpoeHue BemecTBa
Xumuueckass  cBs3b.  KoBaneHTHas  (TonsipHass W HEMOJSIpHAs)  CBA3b.
3.1 DJIEKTPOOTPHULIATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas cBs3b. Meraiunueckas
CBA3b
3. Tunsl KpUCTAIIMYECKUX PEIIETOK (aToOMHAas, MOHHAs, MEeTaJlsIM4ecKasi), 3aBUCMOCTh

CBOICTB BEIIIECTBA OT TUIIA KpHCT&J’IJ’IH‘-ICCKOﬁ peI_HéTKI/I U BUJA XUMHUYECKOH CBSI3U




Baxueimue NpEaACTaBUTCIIM HCOPraHUYCCKUX BEIICCTB. Hemeramnel n ux COCAUHECHUS.

) Mertasibl U UX COeAMHEHUS
Knaccudukanus ©  HOMEHKIATypa HEOPraHUYECKUX  COCJAMHEHUN:  OKCHOB
a1 (coneoOpasyromue: OCHOBHBIC, KHCIOTHBIE, aM(pOTEpHBIC) U HECOJICOOpPa3yIOIIuE;
' OCHOBaHUH (IIENTOYN M HEPACTBOPUMbBIE OCHOBAHUSA); KUCIOT (KUCIOPOJACOAEpKaAIINE U
OECKHUCIIOPOIHBIE, OJHOOCHOBHBIE © MHOTOOCHOBHBIC); COJICH (CPEIHUX M KHCIIBIX)
4 Ouznyeckue 1 XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAUIOB: BOJIOPOa, XJI0pa,
' KHCIIOpOJIa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHS
Du3nyecKkue U XUMUYECKUE CBOMCTBA IPOCTHIX BEIIECTB-METAJIOB: JIMTHUS, HATpHs,
4.3 KaJiusl, MarHus M KaJIbIUsl, AIFOMUHHUS, jKeJie3a. DIEKTPOXUMUUECKHI psii HallpsHKeHUN
METaJIJIOB
4 Ousnyeckue U XUMHYECKHE CBOWCTBA BOJOPOJHBIX COEAMHEHUNH HEMETaJJIOB:
' XJIOPOBOIOPO/ia, CEPOBOAOPO/IA, AMMHUAKa
45 dusnyeckue U XMMHUYECKHE CBOMCTBA OKCHI0B HeMeTauioB: cepsl (1V, V1), azora(ll, IV,
' V), pochopa(lll, V), yraepona(ll, 1V), kpemuus(1V). [TonyueHne OKCHIOB HEMETAILIOB
46 Xumnueckue coiictBa okcusoB: MetaiwioB |IA—IIIA rpynmn, uunka, menu(ll) u xenesa(ll,
' [1). TTosryueHre OKCHIOB METAJIIOB
XUMUYECKUE CBOMCTBA OCHOBAaHMM © aM(OTEPHBIX THUIPOKCHUIOB (HA MpUMEpe
4.7 THIPOKCHIOB alllOMHUHUSA, >Kene3a, IuHKa). [lomydyeHue ocHoBaHMil W aMdOTEpHBIX
THJIPOKCHJIOB
OO0mue XUMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJAOPOJHOW, CEPOBOAOPOIHOM,
48 CEpHHUCTOM, CepHOM, a30THOH, ¢ocopHON, KpeMHUEBOH, yrompHO. Ocobble
' XUMHUYECKHE CBOMCTBA KOHILEHTPUPOBAHHOW CEpPHOM M a30THOM Kucior. llomydenwue
KHUCJIOT
4.9 OO6mme xuMHUIECKHe CBOMCTBA cpeHux colier. [lomyduenue coneit
410 [Tonmyyenue, cobupaHnue, paclio3HaBaHUE BOJOPOJA, KUCIOPOAA, aMMHAaKa, YTIEKHCIOro
' rasa B JjabopaTopuu
411 [Tonydyenne ammuaka, CEpHOM U a30THON KHUCIIOT B IPOMBINIIEHHOCTH. OO111e cr1oco0bl
' MOJIyYEHUS] METAJJIOB
4.12 ['enetrnyeckas cBS3b MEXAY KJacCaMHU HEOPTaHUUECKUX COEIMHEHHM
5 XUMHYECKUE PeaKIUn




5.1

Krnaccudukanns XuMHUECKUX peaklMii 0 pa3IuYHbIM IPU3HAKAM: TI0 YHCIY U COCTaBY
YYaCTBYIOIIMX B PEAKLUH BEIIECTB, MO TEMJI0BOMY 3(h(eKTy, 0 U3MEHEHUIO CTeIeHen

OKHCJICHHUA XUMHWYCCKUX JJICMCHTOB

5.2

TernnoBoil 3pheKT XUMHYECKOH peakIuH, TePMOXMMHYECKHE YypaBHEHHUS. DK30- U

OHAOTEPMHUYCCKUC PCAKIINH. TCpMOXI/IMI/I‘IeCKI/Ie YPaBHCHUSA

5.3

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pPCaKknuu. OKkucnuTeIn ©  BOCCTAHOBHUTCIIH.
Hpoueccm OKHCJICHHUA n BOCCTaHOBJICHHA. :‘)HGKTpOHHBIﬁ OajaHc

OKHCIIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopus 3AEKTpOIUTHYECKON Auccouuanuu. KaTHOHBI, aHUOHBI. JIEKTPOJHUTHl U

HEDJICKTPOJIUTEI. CunbHbIE U cla0bIe OJICKTPOJIHUTHI. CreneHb JucCconrannmn

5.5

Peakiiun noHHOTO 0OMEHa. Y CIIOBHSI MPOTEKAaHUS peaKluii HOHHOTO 0OMeHa, MOJTHbIE U

COKpaH_IéHHHe HOHHBIC YPAaBHCHUSA peaKHI/Iﬁ

XHMHMS ¥ OKpYXKaromas cpeaa

6.1

BemectBa 1 MaTepuabl B IOBCEIHEBHOM KU3HHU UenoBeka. besonacHoe ncrosnb3oBaHue
BEUIECTB U XHMHUYECKHUX peakuuid B Jabopatopuut u ObiTy. IlepBas momomp mpu

XUMHYCCKUX O0KOTraX U OTPABJICHUAX

6.2

XUMUYeCcKoe 3arps3HEHHE OKPYXKAIoUel cpeapl (KUCIOTHBIC TOXKIH, 3arps3HEeHHe
MOYBBI, BO3/1yXa U BOJOEMOB), CIIOCOOBI ero mpenoTBpanieHus [Ipenensuas nonycrumas
koHeHTpauus BemectB (I[IJK). Ponbp XuMuu B pelieHUH SKOJOTHUECKUX MPOOIIEM.

Ycusenue napHUKoBoro 3¢ dekra, paspyiieHre 030HOBOTO CIIOs

6.3

[Ipumenenue cepsl, azora, dochopa, yriepona, KpeMHHS U X COCAHMHEHHUN B OBITY,
ME/IMLUHE, TPOMBIIIJIEHHOCTH M CEIbCKOM Xo3siiicTBe. [IpuMeHeHMe MeTaioB u
CIUIaBOB (CTajlb, YyTyH, AIOPATIOMUHUMN, OpoH3a) B OBITY M TNPOMBIIUIEHHOCTH HX
coeauHenuil. [loHsATHE O KOPpPO3MM METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT

KOpPO3HHU

6.4

[TpupoHBIE HCTOYHUKH YTJIEBOJIOPOJIOB (YroJib, IPUPOIHBIN T'a3, He(Th), IPOILYKTHI UX

nepepadboTku (OEH3UH), X POJIb B OBITY ¥ POMBIIUIEHHOCTH

6.5

[lepBoHavabHbIE TOHATHA 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIMHEHUSIX Yriepoja
(MeTaH, 3TaH, STWIEH, allETWIEH, 3TaHOJ], IJIMLEPHUH, YKCycHas kuciora). Ilonstue o
OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: XHMpaxX, OElKax, yrleBoJaX — U UX POIU B KHU3HU

YCJIOBCKa

PacyéTsr:

7.1

10 (I)OpMYJ'IaM XUMHYECKHUX COCIMHECHUM




7.2

Macchl (MacCOBOW) I0JIM pacCTBOPEHHOTO BEUIECTBA B PaCTBOPE

7.3

M0 XUMHUYCCKUM YPABHCHHUAM







