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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10O XUMHM Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
COCTaBJicHa Ha OCHOBE TpeOOBaHMN K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeILHOM MPOTPaMMbl OCHOBHOTO OO0IIIero oO0pa3oBaHusl, MPeICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (QeaepanbHOl paboueil MmporpaMMbl
BOCITUTAHMS U C YUETOM KOHIEIIIMY MPENoJaBaHus yaeOHOro mpeaMeTa « X UMUs)
B 00pa3oBaTenbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu na€t TpeACTaBICHHE O IENIX, OOIIel CTpaTeruu
oOy4eHUs, BOCIUTAHWUSA ¥ PA3BUTHS OOYYAIONIUXCS CPEACTBAMHU Y4EOHOTO
nmpeamera, YCTaHABJIMBAET o0s3aTeIbHOE peIMETHOE coJiepKaHue,
npelycMaTpUBaeT pacilpe/elieHne €ro o KilaccaM M CTPYKTYPUPOBAaHUE TIO
pasnenaM M TeMaM MPOTPpaMMbl IO XHUMHH, OINpeaeseT KOJIUYCCTBEHHbIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
NOCJIEIOBATENIBHOCTh ~ M3YYEHUS XUMHHM C  YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
ocoOeHHOCTEW O00ydYarolmuxcsi, OIpeaeNseT BO3MOXHOCTH IpeaMeTa  JUIs
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00Opa3oBaTelbHOU
IporpaMMbl HA YPOBHE OCHOBHOT'O OO0IIEro oOpa3oBaHMs, a Takke TpeOOBaHMN K
pesynbrataM oOy4eHHs] XMMHUHU Ha YPOBHE 1€JIeil M3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIETOCs IO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE XWMHUH CIY)XKUT OCHOBOM JUisi (OPMHPOBAHUS MHPOBO33PECHHUS
oOydJaromierocsi, ero MpejCTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GopMUpYEMble XUMHUEW MPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUM M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpoOJieM YCTOMYHMBOTO PA3BHTHS YEIOBEUECTBA — CHIPHEBOM, YHEPreTHYECKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peanm3alid  BO3MOXXHOCTEH IS CaMOpPa3BUTUS U
dbopMupOBaHUS KYITbTYphI TUYHOCTH, €€ 001Iel 1 (GYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaAMOCTOSITEIBHOW y4eOHOW JIESITeIbHOCTH,



AKCHEPUMEHTAIBHBIX M HCCJIEIOBATENIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK U B TPOPECCUOHAILHON JEeATEeIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJTIOCTHOTO B3TJIsS1a HA €IUHCTBO MPUPOABI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUECKOE
oOpa3zoBaHue 00yUarOIINXCS.

JlaHHble HampaBlieHHs] B OOYYEHUH XUMHH OOECHEUYMBAIOTCS CHEUPUKOI
COoepKaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SBISIETCS  TEJaroruyecKu
aJanI THPOBAaHHBIM OTpaX€HHWEeM 0a30BOM HAyKU XMMHUU Ha OMPENIeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUIUMHCS CUCTEMBl MEPBOHAYAJIBHBIX IMOHSITHUH XWMHH, OCHOB
HEOPraHMYEeCKOM XUMHUHM U HEKOTOPHIX OTACIBHBIX 3HAUUMBIX TOHSITHH
OpraHUYeCKOM XUMHHU.

CrpykTypa coaepkaHHs MPOrpaMMbl IO XUMHHU cPopMHpOBaHa HAa OCHOBE
CUCTEMHOro moaxoja kK €€ mazydeHuro. ColepixaHue CKIAIbIBAETCA M3 CUCTEMBI
HNOHATUN 0 XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MMOHATUI O XUMHUYECKOMN
peakuuu. OO0e AT CHUCTEMBI CTPYKTYpPHO OpraHM30BaHbl MO MPHUHIUITY
NOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHWI HAa OCHOBE TEOPETHUYECKUX IPECTaBICHHUI
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepuonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpEeACTaBICHUN 00 DIIEKTPOIUTHYECKON JIUCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS pACCMATPUBAIOTCS HAa OCHOBE OJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCIEIOBATEIBHO OT OJJHOTO
YpPOBHS K JPYyromMy, BBINONHSS GYHKIUA OOBSICHEHUS M TPOTHO3HPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U MOIYyYECHHS
M3y4aeMbIX BEILECTB.

OcBoeHHME MpPOrpaMMbl MO XUMHUU  CIOCOOCTBYET  (OPMUPOBAHUIO
MPEJICTABIEHUS] O XUMHAYECKON COCTABJISAIOIIECH HAYYHOU KAPTUHBI MHUPA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TMO3HaHWs B Hayke. M3yueHue XUMHUHU MOPOUCXOAUT C MPUBJICUCHHUEM



3HAHUW U3 paHee H3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYXKaMMH MUp»,
«buonorus. 5—7 knacce» u «Pu3ukKa. 7 Kiaccy.

[Ipyu wu3yyeHHH XUMHHM TPOUCXOAUT (OPMUPOBAHUE 3HAHUI OCHOB
XUMHUYECKOW HAyKU Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NESATeIbHOCTH YEJIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya y4eOHOTo mnpeameTa COCTOUT B (POPMUPOBAHMM CUCTEMBI XUMHUYECKUX
3HAaHUN — BaXXHEUIIUX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JIOCTYMHBIX OOOOIIEHNI MHPOBO33PEHUYECKOTO XapakTepa, sI3blIka HayKd, B
npuoOIIEHNH K HAayYHbIM MeETOJaM TIO3HAHUS TMPU MU3YYCHUU BEIIECTB U
XUMHUYECKUX PEaKIid, B (GOPMUPOBAHUU M PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEIHLHOM U Yy4eOHO-HCCIIENOBATEIIHCKON
NeSATeIbHOCTH, OCBOCHUHM TpaBWi Oe30macHOro oOpallleHus ¢ BeIlecTBaMU B
MTOBCETHEBHOM JKU3HH.

[Ipu u3ydyeHMM XUMHHM Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs BaKHOE
3HAYCHHUE TPUOOPETN TaKKe IIENH, KaK:

— (QopMHpOBaHHE WHTEIJICKTYaJbHO PpAa3BUTONW JIMYHOCTHU, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHATUIO DPEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOYyYEeHHMs Ha CHCTEeMAaTHYeCKoe MpHOOIIEHUE
oOydJaromuxcs K CaMOCTOSTEIbHOM TO3HABATENbHON JEATEIbHOCTH, HAyYHBIM
METOJIaM TI03HAaHMsI, (POPMUPYIOIMIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIoBUH, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00yUaOIITUMHUCS
OTbITAa Pa3HOOOPA3HOW NEATETbHOCTH, IMO3HAHMS M CaMOIMO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), UMEIOIIMX YHHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJOB AEATEIbHOCTH;

— (QopmupoBanne oOmEeH (QyHKIHMOHAIBHOH W €CTECTBEHHO-HAyYHOMU
IrPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSACHATHP W OILCHHUBATH SIBJICHUS
OKPY’KaIOUIEro MUpa, MCIHOJIb3YySl 3HAHUSA M OMbBIT, MOJYYEHHbIC NMPU HU3YUCHUU
XUMHH, TPUMEHSTh HX MpPH PEIIeHWH MpoOJeM B TMOBCEAHEBHON JXU3HU U
TPYZOBOU JEATEIbHOCTH;

— ¢opMmupoBaHWe y OOy4YaIOMUXCS TyMAaHUCTUYECKHX OTHOIICHUH,
MOHUMAaHUSI [IEHHOCTH XUMHUYECKUX 3HAHWN IS BBIPAOOTKH DKOJOTHYECKH
[1eJIeCO00Pa3HOTO TOBEAEHUS B OBITY W TPYIOBOW NEATEIHHOCTH B IEIAX
COXpaHEHHMs CBOETO 3J0POBbs U OKPY’KAIOLIEH MTPUPOITHON CPEIbI;



— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO W
CAaMOBOCTIMTAHWIO HA OCHOBE YCBOCHHMS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(UIIsS M HAMPABICHHOCTH JaTbHEHIIETO
oOy4eHusl.

OOmiee YuCIO dYacoB, OTBEACHHBIX I HM3YYCHUS XHMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 JacoB (2 yaca B HEJIEIIO).

COIAEPKXAHUE OBYUYEHUASA

8 KJIACC

IlepBoHayaibHbIe XMMUYECKHE OHATHS

[Ipenmer xumuu. Posib XMMUU B KU3HU YEJIOBEKA. XHUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHME CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. IloHsiTHE O MeTOAAaX MO3HAHUS B XUMHH. UHCTBIE BeEIleCTBA U CMECH.
Crnioco0nI pa3eneHus: cMecei.

ATOMBI M MOJIEKYJbl. XHUMHUYECKUE BJIeMEHThl. CHUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmysa. BajleHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcHTENbHAasT aToOMHAas Macca.
OtHocuTEeIbHAsT MOJIEKYJIsSIpHAsg Macca. MaccoBas 10Ji1 XMMHUYECKOTO 2JIEMEHTA B
COCIMHCHHMU.

KonmnuectBo BemecTtBa. Mosb. MossipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHHMI] BemlecTtBa. Pacuérel 1o dopmyiam
XUMHYECKUX COCTMHECHUM.

DOU3NYECKUE U XUMUYECKHE SIBJICHUS. XUMHYECKas Peakuus U €€ MpU3HaKH.
3aK0H COXpaHCHHS MacChl BEIIECTB. XHWMHUYECKHE ypaBHeHHS. Kiaccudukarus
XUMHUYECKUX peaKIui (COeAUHEHUS, Pa3IOKCHHS, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH ITOCYAO0H, IpaBUjaMH pabOTHl B J1TaOOpaTOPUU H
npuéMaMu oOpaieHus ¢ JJabopaTOpHBIM 000PYIOBaHUEM, H3YUYCHHE W OIMCAHHE
(GU3UYECKUX CBOMCTB O00pa3lloB HEOPTaHMYECKHUX BEIISCTB, HAOJIOJICHHE
bu3mveckux (TUIaBJIEHWE BOCKA, TasHUE JbJa, PACcTUPAHUE caxapa B CTYIKE,
KUIICHHE W KOHJEHCAIMsA BOJbI) U XUMHYECKUX (FOpeHHE CBEYH, MpPOKaIMBaHHE



MEJIHOM MPOBOJIOKH, B3aUMOJICUCTBUE Meja C KUCIOTON) SIBIICHUM, HaOII0ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pasinokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapwusi, pa3ioKeHHE TUIPOKCU]IA
menu (I1) mpu HarpeBaHuu, B3auMoeHCTBHE kele3a ¢ pacTBopoM cosr Menu (11),
M3YUYEHHUE CIOCOOOB pa3/ieieHUs CMECEH: ¢ MOMOIIbI0 MarHuta, (puibTpoBaHUE,
BBITIAPUBAHUE, JTUCTUIUIIMUSA, XpoMaTorpadusi, MpoBeIeHUEe OYUCTKU MOBAPEHHOU
coJii, HaAOJIOJEHHUE W  ONHCAaHUE  PEe3yJbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJIeJIE MOJEKYJ
(1apocTepKHEBBIX).

Baxueiiiue npeacTaBuTe M HEOPraHMYeCKMX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucnopon — simeMeHT U mpocroe
BelecTBo. HaxokneHwe kuciaopoja B Opupoje, (U3HMYECKUE W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunabl. [Ipumenenue xucinopona. CrnocoObl
MOJIYYEHHUsI KHUCIOpoJia B JabopaTopud U MPOMBINUIEHHOCTH. KpyroBopor
KuciiopoJia B mpupoze. O30H — ajutoTpornHas MoAu(pUKAIUS KUCIOPOa.

TennoBoit 3PHEeKT XUMUYECKOW peakIuu, TEPMOXHUMHUYECKHE YypaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHue
BO3/yXa, yCUJIEHWE TapHUKOBOTO A (dexTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — nanemeHT M mpoctoe BemiectBo. HaxokneHue Bopopona B
npupoae, GU3MYECKUE U XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
nosryyeHusi. Kuciaortsl u conu.

MounsipHblii 00BEM Ta30B. Pac4€Thl MO XUMUYECKUM YPABHEHUSIM.

duznueckue CBoWCTBa BOJbl. Boma kak pactBoputenb. PacTBOpBHI.
HachlilieHHble 1 HEHACHIILIEHHBIE PAacTBOpPbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBa BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B Ipupoie ¥ B )KU3HU 4YesioBeka. KpyroBopoT Boabl B HMpPHUPOJE.
3arpsi3HeHue NpUPOAHBIX BoA. OXpaHa U OUKUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmuecknx coenunenuid. Oxcuasl. Knaccudukarms
OKCHJIOB:  coyieoOpasyromue  (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHBIE) W
HecoseoOpazyromue. Homenkinatypa okcuaoB. Dusnueckue W XHUMHYECKHE
CBOMCTBa OKCUIOB. [loydyeHrne OKCHIOB.

OcunoBanusi. Knaccudukanmss ocHOBaHW: WIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HoMeHkiiarypa ocHoBaHui. PU3NUYECKHE U XUMHYECKHE CBOKCTBA
ocHoBaHui. [lonyyeHne ocHOBaHMI.



Kucnotel. Knaccudukarus kucinor. Homenknarypa kucior. Ousndyeckue u
XUMHUYECKHE CBOWCTBAa KHUCIOT. Psn axktuBHoctn metaiuioB H. H. bekerosa.
ITony4yeHue KUCIIOT.

Conu. Homenknartypa cosneil. @U3MYECKUE U XUMHYECKHE CBOWCTBA COJICH.
ITony4enue comen.

['enetnueckas CBsI3b MEXKY KIIACCAMHU HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuiit IKCnepumenm:

KA4E€CTBEHHOE OMPEACIICHUE COJICPKAHUSI KUCTIOPOIa B BO3AYyXE, MOJTYyUCHHUE,
coOupaHue, paclio3HaBaHWE M W3YUYCHHE CBOMCTB KHUCJIOpOja, HaO0IeHUE
B3aMMOJICMCTBUSI BEUIECTB C KHUCIOPOJAOM U YCIOBUSI BO3HMKHOBEHUS U
npeKpalieHuss ropeHus (moxapa), O3HAKOMJICHHE C 00pa3llaMH OKCHUIOB U
OMHMCaHWE WX CBOWCTB, MOJy4YEeHHE, COOMpAHHUE, PACIIO3HABAHUE U U3YyUYCHHUE
CBOMCTB Bojopoja (ropeHwue), B3aummojeicTBue Bojgopoaa ¢ okcugom menu (II)
(BO3MOYKHO HCITIOJIb30BaHUE BUEOMATEPHANIOB), HAOIIOJeHHE 0O0Pa3lioB BEIIECTB
KOJMYECTBOM | MOJb, HCCIETOBAaHUE OCOOCHHOCTEW pAaCTBOPEHUsI BEIIECTB C
Pa3IM4YHON  PACTBOPUMOCTBHIO, TPUTOTOBJIECHUE PACTBOPOB C OMNPEACIEHHOU
MAacCOBOU J10JIeld paCTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBUE BOJIbI C METaIaMU
(HatpueM ©  KaimblMeM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHUATIOB),
UCCJIeIOBaHHE OO0pa3OB HEOPraHMYECKUX BEIIECTB Pa3jIMYHBIX KJIACCOB,
HA0JII0/IeHNEe U3MEHEHHUs OKPACKH MHIMKATOPOB B PACTBOpPAX KUCIOT U IIEJIOYEH,
u3ydyeHue B3aumojeiicTBusi okcuaa menu (II) ¢ pacTBopomM cepHOM KHCIOTHI,
KHCIIOT C METajulaMH, peakUWil HeWTpalu3auuu, MOJIYyYEHHUE HEepPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO METajula JPYrUM M3 pacTBOpPA COJIM, PEIICHHE
AKCHEPUMEHTAIBHBIX 3a/lad Mo TeMme «BaxHelne KiIacchl HEOPraHUYEeCKUX
COEIMHEHUI.

IMepuonuuyeckuii 3axkoH u Ilepuoanueckass cucreMa XUMHYECKHX
nemenToB JI. WU. MenpeneeBa. CtpoeHne aTomMoB. XHMHYeCKasi CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCU(MUKAIMU XUMUYECKUX dieMeHToB. [loHsTHE O
IPYIINaxX CXOJHBIX 3JIEMEHTOB (ILEJIOYHBbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
TaJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yloT aM(OTEPHBIE OKCHIIBI
Y TUJIPOKCUBI.

[Tepuonnueckunii 3akoH. Ileproanueckast cucTeMa XMMAYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepwogHas ©  JIWHHOMEpPUOAHAsT  (OPMBI
[Tepunonuueckoit cuctembl xumuueckux 31emMeHToB . 1. Menneneea. [lepuoabl



u rpynnsl. DPuzndeckuil CMBICI IOPSAAKOBOIO HOMEpAa, HOMEpPOB mepuoaa |
TPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saep. M3otonbl. Onexkrponsl. CTpoeHne
ANEKTPOHHBIX  000J0Y€K aroMOB MepBbIX 20 XMUMHYECKUX  DJIEMEHTOB
ITepuonnueckon cucremsl [[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 10 €0 MOJIOKEHUIO B [lepuoauueckoit cucreme 1. 1. Mennaeneena.

3aKOHOMEPHOCTH MU3MEHEHUS paguyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAUTUYECKUX U HEMETAINIMYECKUX CBOMCTB MO TPYINaM U MEPUOAaM.

3nauenue I[lepuoanueckoro 3axkoHa u [leproanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB [JI1 Pa3BUTUsA Hayku W npaktuku. J[. WM. MenpaeneeB — yd€HbIN H
rpaXkJaHUH.

Xumudeckass cBsizb. KoBanieHTHass (MOJIIpHAsT W HEMOJIIPHAsl)) CBS3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHusi.  OKHUCIHUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIMH.
ITpornieccrl OKUCIIEHUSI U BOCCTaHOBIEHHUS. OKUCIUTENU U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yueHrne o0pas3lioB BEIIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHUE
TUAPOKCHIA LMHKA C pPACTBOPAaMM KHUCJIOT U IIEJIOYEH, IPOBEIEHUE OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKLUU
(ropeHue, peakliuy pa3aoKeHUs, COSTUHEHUS).

Mesrcnpeomemmnbwie cea3u

Peanuzanusa MeXnpeIMETHBIX CBSI3€d NMpU WM3YYEHWH XUMHM B 8 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
NOHATHM, TaK U MOHITUU, SIBISIOLIUXCA CUCTEMHBIMU ISl OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOI'0 LIUKJIA.

OO01mume ecTecTBEHHO--HAy4YHbIE TIOHSTHS: HAYyYHBIN (akT, rUunoresa, TEOpus,
3aKOH, aHaJlu3, CHHTE3, KilacCu(HKaANUsg, TEPUOJAUIHOCTh, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

duznka: Marepusi, aTroM, »OJIECKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIIHI,
M30TOMBbI, PAJUOAKTUBHOCTD, MOJIEKYJIA, JJEKTPUUYECKUN 3apsil, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IIaHEThI, 3BE3/bI, COIHIIE.

buonorus: dborocunTtes, npixanue, onocdepa.

['eorpadusi: armochepa, rtumpochepa, MHUHEpaTbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOTIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KIIACC



BemecTBO 1 XMMHUYECKAsl peaK s

ITepuonnueckuit 3akoH. Ilepuoauueckas cucteMa XUMAYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kalaus, KalblUs HU HUX
COCIMHEHUM B COOTBETCTBUHU C IIOJIOKEHHUEM 3yeMEHTOB B Ilepumoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUJIBI XMMHYECKOW CBSI3U. THUMBI KPUCTAIIIMYECKUX
PEILIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT TUIA KPUCTALNIUUYECKOW PEIIETKUA U
BUJIa XUMUYECKOH CBSI3H.

Knaccuduxanus m HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWMCTBAa BENIECTB, OTHOCSAIIMXCS K pa3IM4YHBIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUM, TEHETUYECKAas CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccuduxanys XuMU4YeCKUX peakiuil 1Mo pa3indHbIM MpHU3HaKaM (110 YUCTY
U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TerioBoMy 3ddekrty, Mo
U3MEHEHHUIO CTETICHEH OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 1O 0OpaTUMOCTH, TIO
YYaCcTHIO KaTajau3aTtopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUCCKUE
YpaBHEHUS.

[lonsitue o ckopoct xumuyeckoi peakiuu. [loHsiTHE 00 OOpaTHUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [[oHATHEe O TOMOTEHHBIX U T€TEPOTEHHBIX
peakuusx. [lonstue o xarammse. [loHsTHe 0 XuMHueckoM paBHOBecuU. DAKTOPHI,
BIIMAIOIINE HA CKOPOCTh XMMHUYECKOM pEaKUUU U MOJIOKEHHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCITUTETPHO-BOCCTAHOBUTEIFHBIE  PEAKIMM,  AJIEKTPOHHBIM  OajaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLnHu. CocraBiieHue YpaBHEHUU
OKHCJIUTENIbHO--BOCCTAHOBUTEBHBIX ~ PEAaKUMA C  MCIIOJIB30BAaHHEM  METOJA
AJICKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTHUECKON JUCCOUUALNN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
Kartnonsl, annonsl. MexaHu3M AucCOLMAlUM BELIECTB C PA3JUYHBIMU BUIAAMHU
XuMHu4eckor cBs3u. Ctenens aucconuanui. CHUIbHBIE U ClIa0ble SJIEKTPOIIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUI HOHHOTO OOMEHa,
MOJIHBIE M COKpallléHHblE HOHHBIE YypaBHEHHS peakuuil. CBoiicTBa KHCIOT,
OCHOBaHMA W COJE€H B CBETE€ TPEACTABICHUN 00 DICKTPOIUTHIECCKOM
nucconnanuu. KauecTBeHHbIE peakiiuy Ha UOHBL. [IoHATHE O rHAPOIN3E COJICH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB W HeMeTayioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB



(xmopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW PEeaKIuu
OT BO3JEHUCTBUS pPa3IUYHBIX (AKTOPOB, HCCIEIOBAHUE HIEKTPOMPOBOIHOCTHU
pacTBOPOB BEILECTB, Mpolecca AUCCOLMALMM KHUCJIOT, LIENOYeHd U coliel
(BO3MOKHO  KCTOJIb30BAaHHE BHUJACO MAaTE€pUaNIOB), MPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIONIUX  MPU3HAKK  TMPOTEKAHUsS  peakiuil  HMOHHOro  oOMeHa
(oOpazoBaHue ocajka, BBIICICHHE Ta3za, oO0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pasioKeHUsl, COSIMHEHMS), PAClO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOINBbIO KAauyeCTBEHHBIX pEaklMil Ha HWOHBI, peElIeHUe
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mast xapakrtepucTuka rajoreHoB. (OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue W (Pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha TMpUMepe  Xjopa
(B3auMozieiicTBME C MeTaUlaM{, HEMeTaulaMu, I[ienoyaMu). XJIOpOBOAOPO/I.
ConsiHasi KMCIIOTa, XUMHYECKHUE CBOWMCTBA, MOJydeHHE, NMpuMmeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJIOpOJa Ha OpraHU3M uYeloBeka. BakHeimine XJIopuisl U HX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapakrepuctuka aneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue M (uanyeckue CBOMCTBa
IPOCTHIX BEHIECTB — KUCIOPOJA U Cephbl. AJUIOTPOINHbIE MOAUGUKAIIMKN KUCIOPOa
U ceppl. XuMU4eckue cBoiicTBa cepbl. CepoBOJOpOA, CTpoeHUe, (Ppu3ndyeckue u
XUMUYecKHe cBoMcTBa. OKCHIABI CEepbl KaK MPEACTABUTENIN KHCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Qu3nueckue ¢ XHMHYECKHE CBOWCTBAa (00IIME  Kak
NpeCTaBUTENST Kjlacca KHCIOT W crnenuduueckue). XUMUYECKHE PEeaKiu,
JeXalue B OCHOBE MMPOMBIIUIEHHOTO CIOCO0a TMOMYYEHUS! CEPHOM KHCIOTHI.
[Ipumenenue cepHoit KuciaoThl. Conu cepHOM KUCIOThI, KAYECTBEHHAs PEaKlMs Ha
cynbdar-uoH. Haxoxnenue cepbl W €€ COCNMHEHMIA B TMpUpoJe. XHUMHYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMH cepbl (KUCIOTHBIE HOK[IH,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 TIPEIOTBPAIICHHUS.

OO6mrast xapakTepucTuka 3aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHUS. A30T, paCIpOCTPaHEHHE B MPHUPOJE,
dusznueckre u XMMUYECKHE CBoMCTBA. KpyroBopoT azora B mpupoje. AMMHUaK, ero
dusznueckre U XUMHUYECKHUE CBOMCTBA, MOMydeHrue u npuMeHeHne. Conu aMMOHUS,
X pU3HUECKUEe U XUMUYECKHE CBOWCTBA, MpUMeHEeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoyyeHue, (PU3NYeCKue U XUMHUYECKUe



cBoicTBa (0OIIME KaK TMPENCTaBUTENsI Kilacca KHUCIOT W crueruduyueckue).
Hcnonw3oBaHne HUTPATOB U COJIEM aMMOHHMS B KaueCTBE MUHEpaJIbHBIX
yaoOpeHuil. XuMHUUECKOE 3arps3HEHUE OKPYKAIOIIEl Cpe/ibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHUE BO3AyXa, MOYBBI W BogoémoB). Docdop,
aloTponHeie Moaudukauuu Gochopa, GUMUECKHE M XUMUYECKHUE CBOMCTBA.
Oxcup docdopa (V) u pochopHas kuciora, pU3NIecCKUe U XMUMUIECKHE CBONCTBA,
nonyuenue. Mcnonbs3zoBanue pocharoB B KauecTBE MUHEPATIBHBIX YAOOPEHHUIA.

O6mas xapaktepucTuka anemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBbIE  CTENIEHW  OKUCICHHS.  YTJEpPOaA,  aJJIOTPOITHBIE
MoauUKaAIMU, PaCIpPOCTpaHEHUWE B MpUpoae, (U3NYECKHe U XUMHYECKUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuasl yriepojaa, ux
dbu3ndyeckue W XUMHYECKHE CBOWCTBA, JICHCTBME HA JKUBBIE OPraHU3MBI,
MOJIydEeHHUE W TIPUMEHEHHUE. DKOJIOTMYECKHE MPOOIEMBbI, CBSA3aHHBIE C OKCHIOM
yraepona (IV), rumore3a r1ino0anbHOrO TOTEIUICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuUcCIoTa U €€ coyM, uX (Pu3nuecKkue U XMMHUUECKUEe CBOWCTRBA,
nojiydeHue W npumeHeHue. KadecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH M CEIBCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCTUHEHUSIX
yriaepozaa (MeTaH, 3TaH, STUIEH, alleTUJIEH, YTaHOJ, TJIMIEPUH, YKCYCHAas KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YTIEBOJAOPOAOB (Yyroib, NPUPOAHBINA Ta3, HeDTh),
OPOAYKTHl UX TepepadoTKu (OEH3MH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTHE 0 OMONOTMYECKH Ba)KHBIX BEIIECTBAX: XKUpPaX, OeNKax, yrieBogax — U ux
polMi B OKM3HM 4eNOBeKa. MarepualbHOE €JIMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHECHUM.

Kpemuuii, ero ¢wusnueckue W XHMHYECKHE CBOWCTBa, IIOJIYUCHHUE W
npumeHenue. CoenuHeHHWs KpemHHUsT B mpupojae. OOmme mnpeactaBieHUs 00
okcuae kpemHus (IV) u kpemuueBoit kuciaore. CHIMKAThl, UX HCIIOJIb30BAHUE B
OBITYy, B MPOMBIIIUICHHOCTH. BakHelilue cTpouTeIbHbIE MaTepHUalibl: KepaMUKa,
CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. [IpobdiieMbl 6€30macHOTO MCIOJIB30BAHMS
CTPOUTENHHBIX MAaTEPHUATIOB B TIOBCEIHEBHOM KH3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 0Opa3I[OB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBEJICHNE KAaYEeCTBEHHBIX PEAKIUN Ha XJIOPUJ-WOHBI U HAOIIOACHUE TPU3HAKOB
WX TIPOTEKAaHUS, OMBITHI, OTpaKalmue (U3NUECKHE M XUMHYECKHE CBOWCTBA
rajoreHoB M HUX COEJUHEHHN (BO3MOXKHO MCIOJIb30BAHHE BHJIEOMATEPUAIIOB),



O3HAKOMJICHHE ¢ oOpaslamMu XJOpHuAOB (TaJIOT€HUIO0B), O3HAKOMJIEHUE C
oOpasmamMmu  ceppl W €€  COeQUHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJIEOMATEpUATIOB), HAOIIOCHUE Tpolecca OOyIIIMBaHUA caxapa MoJ IeHUCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3YYEHHE XUMHYECKHX CBOMCTB
pa30aBIeHHON CEpHOM KHUCIIOTHI, TPOBEJCHNE KAYECTBEHHOM peakinuu Ha Ccynbdar-
MOH W HaOJIoJIeHHEe TpHU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHUE C (DU3NYEeCKUMU
cBoiicTBaMu azora, ¢ochopa U HUX COECAUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIeOMaTepraoB), oOpasiamMu a30THBIX U (POoCcHOpHBIX yTOOpEHUH, MOJyUYCHUE,
coOupaHue, paclo3HaBaHUE W U3YYCHHE CBOMCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U ¢GochaT-uOH U HU3yUYEHHE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBHUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXKHO HCIIOJIb30BaHUe BHJICOMATEPUAJIOB), U3YUYCHUE MoJIesien
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpadwura, QyiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIVIEM U
YCTPOWCTBOM NPOTHUBOTa3a, MOJIydeHUE, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJEHNE KAYeCTBEHHBIX PEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHBI W W3yYCHHE TPU3HAKOB WX MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKIIUEH CUJIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE ASKCIEePUMEHTATbHBIX
3a7a4 1o TeMe «BaxHelme HeMeTaIbl U UX COCAUHECHUS.

MeTta/uibl M UX COETHMHEHUS

OO6m1as xapakTepUCTHKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUHM
ux nonoxenuss B llepmoguueckor cucreMe Xumuueckux »diaemeHtoB . .
MenpeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Merauueckas CBs3b U
METAINYECKasi  KPUCTANIMUECKAasT  pemieTka.  DJIEKTPOXMUMUYECKUM  pAan
HaIpsDKeHUH MeTtauioB. Ou3nyeckrue 1 XUMUUYECKUE CBOMCTBA MeTalioB. OO0mue
criocoObl ToydeHuss MeTauioB. [loHATHE O KOppO3WHM METAJJIOB, OCHOBHBIE
criocoObl 3amuThl UX OT Koppo3uu. CIuiaBel (CTallb, YYT'yH, JIOPaTIOMHHUM,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY M MPOMBIIIIICHHOCTH.

[[lenoynble MeTaimibl: noyiokeHue B [lepuoandeckoil cUCTEME XMMHYECKHAX
snementoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
dusnyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpus u Kanusi). OKCUIbl U
TUJAPOKCHUABI HaTpus | Kanus. [IpuMeHeHHe IIETOYHBIX METaUIOB U HX
COEMHEHU .

[[lenoyHo3eMenbHbIE METAUIBl MArHUA W KaJdblMH: TOJIOKEHHE B
[Tepunonuueckoit cucrteme xumuueckux syneMeHToB [[. M. MenneneeBa, cTpoeHHne
HX aTOMOB, HaX0JAeHHE B TIpupoje. PU3NUeCKre U XUMUUECKUE CBOMCTBA MarHus



u Kanblus. BaxkHelmue coequHeHHs Kalbls (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAHEHHUSI.

ANOMUHMI: TI0JIO)KEHUE B [leproanueckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHue aroma, HaxoxzacHue B npupone. duszuueckue u
XUMUYECKHE CBOMCTBA allfoMUHMsI. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoil cucreme XMMAYECKUX 3JI€MEHTOB /I,
. MengeneeBa, CTpOEHHE aTOMa, HAXOXJEHUE B mpupoae. Du3MYECKUE U
XUMUYECKHE CBOMCTBA kene3a. OKCubl, Tuipokcuibl U conu xenesa (I1) u xenesa
(IIT), ux cocraB, CBOIMCTBA U MOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C o0pa3llaMd METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3Yy4YCHHE PE3yJIbTaTOB  KOPPO3UHM  METAIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBHUS OKCHA
KaJblIUsl M HATPUS C BOJOM (BO3MOXHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
UCCIIEIOBAaHUE CBOMCTB >KECTKOM BOBI, MPOLIECCA TOPEHUSI KeJle3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJBb30BAaHUE  BUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii HAa MOHBI: MArHMs, KajbLUs, alFOMUHUA, LIUHKA, JKelie3a
(IT) u xene3a (II1), meau (II), HabmroneHNE M ONMKMCAHUE TIPOIIECCOB OKPAITHBAHMUSI
IUIAMEHM HMOHAMHM HATpus, Kaiusd ¢ Kajublus (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), HccleoBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIEPUMEHTAIIbHBIX 33/1a4 10 TeMe «BakHeuine
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
UCIIOJIb30BaHKUE BEIIECTB U XMMHYECKUX peakuuii B ObiTy. IlepBas momornis npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkKaloliel cpeabl (MpeaeiapHas AOoMycTUMAas
KOHIIeHTpanus Beulect, nainee — [I/IK). Ponb xuMuu B pelieHHH 3K0JIOTMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4eHHe O0pa3lloB MAaTepUATIOB (CTEKJIO, CIUIAaBBI METAJIOB, MOJMMEPHBIC
MaTepuarbl).

Mexcnpeomemmuwie ceéasu

Peanuzamus MexXnpeaMeTHbIX CBA3€H NpU M3YYEHHM XMMUH B 9 Kiacce
OCYLIECTBIISIETCS 4epe3 MCIOJb30BaHME KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX



MOHSATUN, TaK W MOHATHUM, SBISIOMIMXCS CUCTEMHBIMU JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHSITHS: Hay4dHBIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTEe3, Kilaccupukamus, MEepUOAUYHOCTh, HAOIIOJEHNUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJIeNb, SIBJICHUE, MapPHUKOBBIM
3¢ PeKT, TEXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: MaTepus, aToM, DOJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIH]I,
U30TONBI, PAAMOAKTUBHOCTh, MOJEKYJa, SJEKTPUUECKUU 3apsjl, MPOBOJHUKH,
NOJYIPOBOAHUKH, JHUAJEKTPUKH, (POTORIEMEHT, BEIIECTBO, TeNo, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJIIMNYECKas
pemeéTka, cruiaBbl, (PU3NUYECKUE BETUYUHBI, CAUHUIIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, SKOCHCTEMa, MHUHEpaIbHBIC
yIOOpEeHUsl, MUKPOIJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpATbI, TOPHBIE IOPOJIHI,
M0JIE3HbIE UCKOIAaeMbI€, TOIIJINBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJbTATbBI

JIMYHOCTHBIC pe3yJIbTaThl OCBOCHHS IPOrPaMMbl  OCHOBHOI'O  OOIIETO
o0pa3oBaHUs JOCTUTAIOTCA B XOJ€¢ OOYyYCHHUS XMMHU B EIUHCTBE Y4YEOHOW W
BOCIIUTATEIILHOM JICSITCIbBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKHMHU
COIIMOKYJILTYPHBIMH M JYXOBHO-HPAaBCTBCHHBIMHM IICHHOCTSIMH, IPHHATBIMH B
oOIIecTBe MpaBWIaMH M HOPMaMH IIOBEJICHHS W CIIOCOOCTBYIOT IpoIieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COITMATTU3AIIMN 00YUIatOIIHXCS.

JIM4HOCTHBIE  PE3ydbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIHXCS
PYKOBOJICTBOBAThCS CHCTEMOM TO3UTHUBHBIX IIGHHOCTHBIX OpPHCHTAIlUA U
pacIIMpeHne ONbITa ICITSIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpMOTHYECKOT0 BOCIIUTAHHUSA

IIEHHOCTHOT'O OTHOIIICHHUS K OTCYSCTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY
M HAYYHOMY HACIEIWI0, TMOHUMAHMS 3HAYCHUS XUMHUUYCCKOM HAyKH B JKH3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAAETHh JOCTOBEPHOW HWH(pOpMAIHEH O
MEePEOBBIX JOCTHKEHHUSIX M OTKPBITHAX MHPOBOH M OTEUCCTBEHHOH XHMUH,
3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOHCTBE MUpa U OOIIECTBa;



2) TPaskIaHCKOT0 BOCIIUTAHUSI:

MPEJICTABICHUS. O COUMAIBbHBIX HOPMax MW MpPaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHUM B KOJIJIEKTHUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  YYEOHO-UCCIENOBATEIbCKONW, TBOPYECKOM W JPYyrux  BHJAX
NEATeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM MAESTEILHOCTH MpHU
BBITIOJIHEHUM Y4YeOHBIX, TI03HABATEIBHBIX 3aJ]lay, BBIMOJHEHUH XUMHUYECKHUX
AKCTIEPUMEHTOB, CO3/IaHUU YUCOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOINIOMOINM B Tpolecce d3TOH y4eOHOUM JeATeIbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TMIOBEJACHHWE U TOCTYNIKM CBOMX TOBApHUIIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUN MOCTYIKOB,;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PEHUYECKUE TPEIACTABICHUS O BEUIECTBE M XMMHUYECKOW PEaKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU M COCTABJISIONIUE
OCHOBY I TIOHMMAaHHS CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUSI TMPUPOJbI, B3aUMOCBS3SIX 4YEIOBEKA C
MPUPOJHON CPesIoi, O POJIU XMMHUHU B MO3HAHUHU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHBBI, HAMPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUM MO
XUMHH, HEOOXOIUMBbIE IJisi OOBSICHEHUS HAOJIOMAaeMbIX MPOIECCOB U SIBICHUH,
MO3HABATEIbHOM, MH(MOPMAIIMOHHOW M YHUTATENbCKOW KYJIBTYpPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOATEIbHOM paboThl € y4YEeOHBIMHU TEKCTaMH, CIPABOYHOM
JUTEPATypOr, JIOCTYNMHBIMU TEXHUYECKHUMH CpeACTBAaMU HH()OpPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYeHHUIO M TO3HAHUWIO, JF0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, MPOEKTHOM W  HUCCIENOBATEIhCKOU
JESTENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH W YPOBHS OOYyYEeHHsS B
JIaJIbHCUIIIEM;

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHME IEHHOCTH JKW3HU, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY
3I0POBbIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 KW3HU, OCO3HAHWE IMOCIEICTBUNA U
HETMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOToJsl, HAPKOTHUKOB, KypeHHs),
HEOOXOIMMOCTH  COOJIOZCHUS TpaBWJI OE30MaCHOCTH TIPH  OOpalleHuu C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHUECKOMY M3YUYeHHUI0 Tpodeccrii U Tpyaa pa3IudHOro poja,
YBOKEHHE K TPYAy U pe3yjbTaTaM TPYJOBOH JEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS] MPEAMETHBIX 3HAHUM MO XUMHUH, OCO3HAHHBIM BBIOOP



WHIUBUAYAIbHON TPAEKTOPUH MPOJOIHKEHUS 00pa30BaHusl C YUYETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHeImHON NpoheCCUOHANTBHON AESITENIbHOCTU U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a1allTUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) 3K0J10rH4eCKOro BOCIIUTAHHUS:

HKOJIOTHYECKH 1€JeCO00pa3HOE OTHOIIEHHE K NPHUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS, NOHMMAaHUE LIEHHOCTU 3JI0pPOBOTO U
O6e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nuecKOMy M TICUXMUYECKOMY 370pPOBBIO, OCO3HAHHE LIEHHOCTH COOJIIOICHUS
npaBuJ 6€30MaCHOTO MOBEACHUS IPU paboTe C BEIIECTBAMH, & TAKXKE B CUTYaIUsX,
YTPOKAIOIIKX 3I0POBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUHU XUMUH, IS
pELIeHHs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIEH MPUPOIHON CpeloH, NIl MOBBIIICHUS
YPOBHS  DKOJOTMYECKOM  KYyJIbTYphl, OCO3HAHHMS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJEM M IMyTell HUX pelIeHUs MOCPEICTBOM METOI0B XUMUH,
HKOJIOTMYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOU U COIIMAIbHON MTPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeIMETHBIX pe3yJbTaTOB BBIAEISIOT 3HAYUMbIE IS
(opMuUpOBaHUS MHUPOBO33peHHUsI OOILIEeHay4yHble MOHATHUA (3aKOH, TeOopHs,
HOpPUHIUI, TUIIOTE3a, (PaKT, cucTeMa, Mpolecc, IKCIEPUMEHT U APYToe.), KOTOPbIE
UCHOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HaHUI M3 3TUX MpPEeAMETOB (OPMUPOBATH IMPEICTABICHUE O LIETOCTHOM
Hay4YyHON KapTHHE MUpa, U YHUBEpCaJbHble YUeOHbIe NEHCTBUS (I103HABATEIbHBIC,
KOMMYHUKATHUBHbBIE, PETYJIATUBHBIE), KOTOpbIE OOECneuyuBaloT (OpMUPOBAHHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO yueOHOMU
NEeSATENBHOCTH.

Ilo3HaBaTe/IbHbIC YHUBEpPCAJbHbIE Y4eOHbIe JeiiCTBUS

ba3osrble 1oruyeckue JecTBUA:

YMEHMS HCIIOJIB30BaTh IMPUEMBI JIOTUYECKOIO MBINUIEHHS IPU OCBOCHHUHU
3HAHUN: PacKpbIBaTh CMBICI XUMHYECKHUX IMOHATHH (BBIACIATh UX XapaKTEpPHbIE
NPU3HAKH, YCTaHABIMBAaTh B3aUMOCBS3b C JIPYTMMH MOHATHSMH), HUCIIOJIB30BaTh
MOHATHUSA 1711 OOBSICHEHUS OTACNIbHBIX (PAKTOB U SBJICHUMN, BHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KJIAcCU(UKALUKA XUMUYECKUX BEIIECTB M XMMHUYECKHX pEaKIIuH,
YCTaHABIUBATh MPUUYMHHO-CJIEJACTBEHHbIE CBSI3U MEXAY OOBEKTaMU H3Yy4YeHUS,



CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHbBIC, NENYKTUBHBIC, 10 AHAJIOTHUN),
JienaTh BEIBOBI U 3aKIIIOUCHHUS;

yMEHUE TMPUMEHSITh B TpollecCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
MeTanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJICNIN, UCIIOJIb3yEMbIE B XUMUU,
peoOpa3oBBIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICTBbHBIE TTPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI DJIEMEHTa), XUMHYeckass ¢GopMmylia U ypaBHEHUE
XUMUYECKOW peaKIMy — MPU PElIeHUH y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJIEIBHBIX TMPEJCTABICHUN BBISABISITE U XapaKTePU30BaTh CYIECTBEHHBIE
MPU3HAKK U3YYaeMbIX O0BEKTOB — XMMUYECKHUX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, TPUYUHHO-CJICJACTBEHHbIC CBSI3U U
MPOTUBOPEUHUSI B U3YyUAEMbIX ITPOIIECCaX U SIBICHUSX.

Ba3oBble uccienoBarejbckme AeiCTBHS

yMEHHE HCIOJIb30BaTh IOCTABJICHHBIC BOIPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHMS, a TaKKe B KadyeCTBE OCHOBBI i1 (DOPMHUpPOBAHUSI THUIOTE3BI TIO
IIPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKICHUI;

npuoOpeTeHue OIMbITa IO TUIAHUPOBAHUIO, OPTaHHW3alMK W IPOBEICHUIO
YUYEHUYECKUX OKCHEPUMEHTOB, YyMEHHE HaOmoIaTh 3a XOJAOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yJbTar, (GOpMYJIHPOBATH 00OOIIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEIEHHOTO OIbITa, UCCIEIOBAHMS, COCTABIATh OTYET
0 MpoJieTTaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEeHHE BBIOWpaTh, AHAIU3UPOBATH U HHTEPHPETUPOBATH HWHGOOPMAIIUIO
pPa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, MOJIyIaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4yHO-TIONyJIApHAsl JIUTEpaTypa XWUMHUYECKOTO COJEpKaHHs, CIpPaBOYHBIC
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OIEHUBATH MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO MH(OPMAIIHIO;

yMEHHE TPUMEHSTh Pa3INYHbIE METOMABI W 3aMpOoChl MPU MOWCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX [IJISi BBIOTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEIeAEHHOTO TUIIA, TPHOOPETEHUE OTbITA B
0o07acTH  HMCTIOJB30BaHMUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYypOil aKTUBHOT'O MCTIOIB30BAHUS PA3IMYHBIX TIOMCKOBBIX CHUCTEM,
CaMOCTOSITEIILHO BBIOMPATH ONTHUMANTBHYIO (OpMY MPEACTABICHUS HHPOPMAIIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3aJaddl HECIOXKHBIMA CXeMaMH, JuarpaMMaMu,
apyruMu popMamu rpaduKd U UX KOMOMHAIIASMH,

YMEHUE HCHOJIb30BaTh M AaHAJUM3UpOBaTh B Mpolecce Yy4eOHOU W
MCCJIeIOBATEILCKON JEATETPHOCTH MH(POPMAIIMIO O BIUSHUW MPOMBIIUICHHOCTH,



CEIBCKOT0 XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXAIOIIeH MNpUpOTHON
Cpelibl.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeHiCTBUSA:

yMEHHUS 3aJaBaTh BOMPOCHl (B XOje Juajgora W (Wiu) JUCKYCCHH) TIO
CylllecTBy  oOcyxkjgaeMod  Tembl, (GOpPMYIUPOBaTH  CBOM  MPEJIOKEHUS
OTHOCHUTEJILHO BBIMIOJHEHUSI TIPEJIOKEHHOMN 3a/1a4H;

YMEHHUS  MPEJACTaBIATh  TOJYYEHHBIE  PE3ylbTaThl  IMO3HABATEIIHHOM
JEATeIbHOCTH B YCTHBIX U THUCBMEHHBIX TEKCTaX; JenaTh MPE3eHTAINIO
PEe3YyIbTATOB BBHITIOJIHEHUST XMMHUYECKOTO0 SKCIEpUMEHTa (J1abopaTOPHOTO OIMbBITA,
71a00paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHUS Y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEJILHOM U MCCJIEAOBATEIbCKOW  JCATEIBHOCTH  TIPU  PEIICHUU
BO3HHMKAIOIIMX TPOOJEeM Ha OCHOBE y4E€Ta OOIIUX WHTEPECOB M COTJACOBAHMUSI
no3unuii (00CyX AeHUsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHI, OIpeNeieHUue KPUTEPHEB IO OIEHKE KadecTBa
BBITIOJIHEHHOM pabOThI U ApyTHUe).

Pery/isiTUBHBIE YHUBEpPCAIbHbIE YyUeOHbIE TeCTBHS:

YMEHUE CaMOCTOSITENIbHO ONPENENATh LEIU JEATEIIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNIbHOCTD, BBIOMpaTh Haubosee 3G PeKTUBHBIE CIIOCOOBI peIIeHUsT YICOHBIX U
NO3HABATENbHBIX 3374, CaMOCTOSITEIbHO COCTaBIISITh WM KOPPEKTHUPOBATH
NPEMJIOKEHHBIA aNrOPUTM JIEVCTBUM TMpPU BBINOJHEHUHM 3aJaHUW C YYETOM
MOJIyYeHUS HOBBIX 3HaHUI 00 M3y4aeMblX OOBEKTaX — BEIIECTBAX U PEaKIHUAX,
OLICHUBAaTh COOTBETCTBHE IOJIYYEHHOTO pE3yJibTaTa 3asBICHHON LIEJNH, YMEHUE
UCIIOJIB30BATh U aHAJTU3UPOBATH KOHTEKCTHI, MPEIJIaracMbI€ B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeamMeTHBIX PE3yNbTaTOB 10 OCBOCHHIO 00S3aTEIHHOTO
CoJlep KaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpammoi,
BBIJICNIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHUSA, YMEHHUS M CIOCOOBI
NeHCTBHM, crenupuyecKue g MPEAMETHON 001acTH  «XHUMHS», BHJIBI
NEATEIbHOCTH 10  TOJYYEHHUIO HOBOTO  3HAHUA, €ro  MHTEPIpETaluH,
peo0pa3oBaHUIO W MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaITUSX.

K koHily o0yuenus B 8 Kkiacce npeaMeTHbIE pe3ysibTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e pacKpbIBaTb CMBICT OCHOBHBIX XUMUYECKUX IMOHATHI: aTOM, MOJEKYJa,

XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH



(omHOpPOHASE U HEOJHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas J10Js1 XUMUYECKOT0 3JIEMEHTa B COEIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTETIEHD
OKHCJICHUS, XUMHYECKas PeaKius, Kiaccu(ukamus peakiuil: peakiuu
COCIMHECHUS, PEAKIMU PA3JIOKECHUSA, PEAKIUH 3aMEIICHUs, PEaKINu
oOMEHa, K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEIIOBON AP (EKT peakiud,
SAPO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTalb, PAaAUYC
aToMa, XMMHYECKasi CBSI3b, MOJIIPHAS W HEMOJIApHAs KOBAJIEHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTHMOH, aHWOH, PACTBOP, MACCOBasl JOJIsI BEIIECTBA
(MpoIeHTHAsT KOHIIEHTPAIIMsI) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TIOHSATUA U
MPUMEHSTH T TOHITHUS NPU ONMUCAHUM BEIIECTB U UX TIPEBPaICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHMBOJIUKY JUJII COCTaBJICHUS (HOpMYT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICTIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCJAMHEHUSX,
CTENEHb  OKWUCIICHMs  DJIEMEHTOB B  OWHApHBIX  COCJMHEHUSAX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUMN 10
dbopMynaMm, BHI XUMHYECKOM CBs3U (KOBajJeHTHass W HOHHasg) B
HEOPraHMYECKUX COCTUHEHUSX;

packpeiBath cmbicn [lepuonnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHWE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT UX MojoxkeHus B llepuogumyeckoil cucreme,
3aKOHOB COXPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHA ABOTapo;

ONMKCHIBATh U XapakTepu3oBaTh Tabmuunyio ¢opmy Ilepuoanueckoii
CUCTEMBbl XUMHUYECKUX DJJIEMEHTOB: pa3iudaTh IMOHATUA «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynna (b-rpymnma)y», maneie u
OombIIMEe TEPHOJbI, COOTHOCHTh OOO3HAUYEHHUS, KOTOPHIE HMMEIOTCA B
tabmune «llepuoguyeckas cucrema Xumudeckux siaemernToB [[. .
MenneneeBay C YHCIOBBIMH XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 00IIee YUCIO IIEKTPOHOB
U pacnpeiesIeHUe UX MO IEKTPOHHBIM CIO0SIM);

KIacCU(UIIUPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUYECKHE peakluuu (M0 YUCIYy M COCTaBYy Y4YacTBYIOLIMX B pEaKIuu
BEIIECTB, MO TEIIIOBOMY D (DEKTy);



e XapakTepu3oBaTh (OMHCHIBATH) OOILIME XMMHYECKHE CBOWCTBA BEILECTB
pPa3IUYHBIX KJIACCOB, MOJATBEPXKAasi ONUCAHUE MPUMEpPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e TPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KaUY€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM NPOTEKAHUS XUMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

e BBIUKCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO Macchl
BEUIECTB, MAacCCOBYIO JOJIO XHMHUYECKOro »dJeMeHTa 1o Qopmyle
COEJIMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUU;

e TPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON AESTEIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHUE, 00O0O0IleHHEe, CUCTEeMATHU3alIo, KiacCU(UKaIHIO,
BBISIBJICHUE MPUYHMHHO--CIEJICTBEHHBIX CBSI3€M — ISl M3YYEHUS CBOWCTB
BEUIECTB W XUMHUYECKMX PEAKIHMi, eCTEeCTBEHHO-HAYYHBIE METO]IbI
NO3HAHUSI — HAONIOICHHE, W3MEpPEHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHbBINA U MBICIICHHBIN);

e ClENOBaTh MpaBWaM  TOJIb30BAaHUS ~ XMMHYECKOW  TMOCYyIOH |
n1a0opaTOpHBIM O0OpYyJIOBaHMEM, a TaKXe IpaBuiIaM oOOpallleHus cC
BEUIECTBAMU B COOTBETCTBUM C HWHCTPYKLHUSAMH II0 BBIIOJIHEHUIO
1a00paTOPHBIX XWMHUYECKUX ONBITOB [0 IOJYyYEHUI0 M COOMpaHUIO
ra3oo0pa3HbIX BeUIECTB (BOAOpPOJAa M KHUCIOPOAA), IPUTOTOBIICHUIO
pPacTBOPOB C ONPENEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO BELIECTBA,
IUIAHUPOBaTh W MPOBOJAMTH  XHUMHYECKHE  DKCIIEPUMEHTHl IO
pPacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C IOMOIIBI MHIUKATOPOB
(makmyc, dheHondTaaenH, METHJIOPAHX U IPYTHE).

K xoniuy oOyuenus B 9 kjiacce mpeiIMeTHbIE pe3ysibTaThl Ha 0a30BOM ypOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e PpACKpbIBaThb CMBICI OCHOBHBIX XHUMHUYECKUX IOHATHNA: XUMUYECKUU
3JIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, AHWOH, IIPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XMMHUYECKasl PeaKlMs, XUMUYEeCKasi CBsI3b, TEIUIOBOU 3 deKT
peakuuyd, MOJb, MOJIIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAs JUCCOLMALMS, PEaKUUd HOHHOIO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMBbIE PEAKIMH, OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH,
OKHUCJIMTENb,  BOCCTAHOBHUTENb,  OKHUCIEHHME M  BOCCTAHOBIICHHE,



amiotponus, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBAJICHTHAs, MOHHAs,
METAJIMYECKasi), KpUCTAJUIMYECKasT pemieTka, KOppo3usi METaIoB,
CIUIaBbI, CKOPOCTh XUMHUYECKOM peakiuu, TMPEAesIbHO JTOMycTUMas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHATUA U
NPUMEHSATH 3TH MOHSTHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHU;
UCIIOJIb30BaTh XUMUUYECKYI0 CHMBOJIMKY IS COCTaBJICHHUS (HOpMYyT
BEIECTB U YPABHCHUN XUMUYECKUX PEaKIIHii;

OTIPENICIIATh BAJICHTHOCTh U CTETICHb OKUCJICHUS XUMHUUECKUX DJIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIAcCy COCIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
cBs3M (KOBAJICHTHAs, WOHHAs, MeETAJUIMYECKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA TI0 XMMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJHBIX PAacTBOpax HEOPTaHUYECKUX COCIMHEHUH, THUIl KPUCTATUITMUECKON
PEMETKN KOHKPETHOT'O BEIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 TOHUMAHHE: OIUCHIBATh W XapaKTepPHU30BaTh
Tabiuunyto ¢opmy Ileprmonnyueckoit CUCTEMBI XUMUYECKHX JJIEMEHTOB:
paznuyarh TOHATUSL «rJaBHasg mnoarpynmna (A-Tpynma)» U «moboyHas
noarpynmna (b-rpynma)», Maneie U OOJbIIME MEPUOJBI, COOTHOCHUTH
0o003HaueHusl, KOTOpPhIE HMEIOTCS B MNEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIO DJIIEKTPOHOB U
pacrpefieyieHie HMX 1O JJIGKTPOHHBIM  CIIOSIM), OOBSACHATH 0OIIHe
3aKOHOMEPHOCTU B M3MEHEHHUHM CBOMCTB 3JIEMEHTOB M MX COEIWHECHUHN B
npeaenax MallblX MEPUO0B U IVIABHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUAE DJIEMEHTHI, HEOPTaHWYECKHE BEIICCTBA,
XUMUYECKHE peakuuu (M0 YMCIy M COCTaBYy Y4YacTBYIOLIMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHIO CTETICHEW OKHCIICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMEe W crenu(puueckrue XUMHYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEpPKIas OMNHCAHUE
npuMepaMy MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;



COCTaBIIATh YPAaBHEHUS DJICKTPOJIUTHYCCKOW HUCCOIMAIIMU  KHUCJIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPALEHHBIC YPAaBHEHUS PEAKLUA HOHHOI'O
oOMeHa, ypaBHEHHS peaklIuid, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCITMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MOCPEJICTBOM COCTABJICHUS YJIEKTPOHHOIO OallaHca 3TUX PEaKIIHii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHWS XUMWYCCKUX MPEBPANICHUN B Pa3IMYHBIX
YCIIOBUSX;

BBIUYUCIISATh OTHOCHUTCIBHYIO MOJICKYJSPHYIO M MOJISIPHYEO  MacChl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COCJIMHEHH S, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKON PEaKIUH;

CcOOJIFO1aTh npasuia MOJIL30BaHUS XUMHYECKOU MOCYJIOU u
nabopaTopHbiM O0OpYJOBAaHMEM, a TaKXke TpaBuiaa oOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUU C HWHCTPYKIMSAMH TI0 BBINOJTHEHUIO
7a00paTOPHBIX XMUMHYECKUX OIBITOB [0 TMOJYYCHHIO W COOHMpaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

OPOBOAUTH  pEaKkluu, MOATBEPXKIAIOIIME  KAYeCTBEHHBI  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OpOMUI-,
uoaua-, KapOoHat-, ¢ocdar-, cuiIMkaTr-, Ccyibdar-, TUAPOKCUI-HOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JNEATEeIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CUCTEMAaTH3alllI0, BBISABICHUE
PUYMHHO-CIIEJICTBEHHBIX CBSI3€M — Il WM3Y4YEHUS CBOWCTB BEIECTB U
XUMHYECKUX PEAKIMH, eCTECTBEHHO-HAYYHbIE METOAbl TO3HAHUS —
HaOJIfOIeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIEPUMEHT (pealbHBIA H
MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC

Ne | HaumenoBanue |KosmyecTBo 4acoB DJIEKTPOHHBIE

n/ | pa3iesioB U TeM Bcer | Konrtpoabnsl | IIpakTuyecku | (uudpoBbie)

N | NPOrpamMMmbl 0 e padoThbI e padoTbl o0pa3oBaTe/bHbIC
pecypchbl




|

Paznen 1. HepBOHa‘laHBHLIe XUMHUYECCKHC TTIOHATUSA

XUMHUS — BaykHas

00/1aCTh
bu6mmoreka [{OK

€CTECTBO3HAHUS U

1.1 . 5 https://m.edsoo.ru/7f4183
MIPAKTHICCKON 7¢
IEITENLHOCTH -
yeJIoBeKa
BemecTBa n bubmmoreka [{OK

1.2 XUMHUYECKHE 15 https://m.edsoo.ru/7f4183
peaxkmuu 7c

Wroro mo pazueny 20

Paznen 2. Baxuneiimme npeacraBuTe/ M HEOPraHMYeCKUX BelECTB

Bosayx. BuGnorexa [IOK

2.1 Kueropon 6 https://m.edsoo.ru/7f4183
[TorsTre 00 7c
OKCHJaX
Bopopon.Ilonarue bubnuorexa [JOK

2.2 | O KHCIIOTax U 8 https://m.edsoo.ru/7f4183
COJIAX 7c
Bopna. PactBopsr. bubnuorexa [JOK

2.3 | Tlonstue 00 5 https://m.edsoo.ru/7f4183
OCHOBAHUSIX ic
OCHOBHBIE KJIaCCHI bubnuoreka [{OK

2.4 | HEOpraHUYECKUX 11 https://m.edsoo.ru/7f4183
COeIMHEHU N ic

Hroro no pazgeny 30

Pasznen 3. Ilepuoauueckuii 3axoH u [lepuoguveckas cucreMa XuMHYeCKHX j1eMeHTOB /1.
N. MenneneeBa. CtpoeHue aToMOB. XUMHYECKAasi CBA3b. OKHCJINTEIBHO-
BOCCTAHOBHTEJIbHbIE peaKI[UN

[Tepuonuueckuii
3aKOH U
Ilepuoanueckas
cHcTeMa
XUMHYECKUX
anemeHTOB J[. 1.
MeHnnene-eBa.
Crpoenue atoma

3.1

bubmuoreka [JOK
https://m.edsoo.ru/7f4183
7c

3.2 XuMuueckas

bu6mmoreka [JOK



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

CBS3b.
OKHCIIUTEIIBHO-
BOCCTAHOBUTCIIbH
bIC pEaKIUU

https://m.edsoo.ru/7f4183
7c

bu6mmoreka [{OK
Hroro no pazgeny 15 https://m.edsoo.ru/7f4183
ic
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
7c
OBUIEE
KOJIMYECTBO
4
YACOB IO o8 >
[MTPOI'PAMME
9 KJIACC
No | HauMeHoBaHIe KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
(un¢posrbie)
n/ | pa3jeyioB U TeM Bcer | Konrpoububl | IlpakTnyecku
oOpa3oBaTe/ibHbIE
1| NMPOrpamMmmbl 0 e padoThI e padoThI
pecypchl
Pa3znen 1. BenecTBo 1 XUMMYECKHE peaKkum
[ToBTOpEeHME M
yrayOneHue bubnuorexa [IOK
1.1 | 3HaHU{ OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pa3aenoB Kypca 8 36
KJ1acca
OcCHOBHBIE
bu6mmoreka [JOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHUYECKUX 36
peakiui o
DIEKTPOITUTHYECK
ast TUCCOLIUAIIH. bu6mmoreka [JOK
1.3 | Xumuueckue 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax
Hroro no paszneny 17
Pasznen 2. HeMeTasiibI M X COeAMHEHHS
2.1 Oo6ras ‘ 4 ’ 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XapaKTEPUCTUKA
XUMHYECKUX
aneMeHToB VIIA-
rpynnsl. ['agoreHsl

https://m.edsoo.ru/7f41a6
36

Oo01mas

XapaKTePUCTHKA
bu6mmoreka [IOK

pp | MmeCKHX 6 https://m.eds00.ru/7f41a6
anemMeHToB VIA- 36
rpymmsl. Cepa u eé o
COCTMHCHUS
O6mas
XapaKTepPUCTHKA
XUMHYECKUX bubmmoreka [{OK

2.3 | amemenToB VA- 7 https://m.edsoo.ru/7f41a6
rpymisl. A3or, 36
¢dbocdop u ux
COCIMHECHUS
O6mas
XapaKTepPUCTHKA
XUMHYECKHX bu6moreka [IOK

2.4 | snementoB IVA- 8 https://m.edsoo.ru/7f41a6
rpynnel. Yraepos 36
U KPEMHHU U UX
COCTMHEHUS

Hroro mo pazgeny 25

Paznen 3. Meraiibl M X cOeANHEHHUS

OO0mue cBoicTBa bubmotera [JOK

3.1 Hl 4 https.//m.edsoo.ru/7f41a6
METAILIOB

36

Baxneiimme bu6mmoreka [JOK

3.2 | MeTamibl U UX 16 https.//m.edsoo.ru/7f41a6
COCIMHEHUS 36

Utoro no pazneny 20

Pasnen 4. Xumus n okpy»kaomas cpeaa

BemecTBa u bu6mmoreka [JOK
4.1 | marepuaisl B 3 https://m.edsoo.ru/7f41a6
KU3HU YeTIOBEKa 36
Utoro mo pazneny 3
PeszepBHoe Bpemst 3 bubnmnoreka [JOK



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

https://m.edsoo.ru/7f41a6
36
OBILEE
KOJIMYECTBO
4 7
YACOB I1O o8
I[TPOTPAMME
INOYPOYHOE INVIAHUPOBAHMUE
8 KUIACC
KouunyecTBo 4yacoB DJIeKTPOHHBbIE
Ne Jara
Kourpoas | IIpakrnuec uudposbie
n/ | Tema ypoka Bce H3y4eH
HbIE KHe o0pa3oBaTe/ibHbIE
n ro ust
padoThl padoThI pecypchl
[Ipeamer xumum.
bu6moreka [IOK
Ponb xumuu B
KM TeTOBCKA 1 https://m.edsoo.ru/ff0
i d210c
Tena u BemecTBa
bu6moreka [IOK
TlousiTe 0 MeTomax
osma 1 https://m.edsoo.ru/ff0
MO3HAHUS B XUMUU 42276
[IpakTrnueckas
pabota Ne 1
«[IpaBwmiia paboTHI B bubnuoreka [JOK
1ab0paToOpUH U 1 https://m.edsoo.ru/ff0
puEMBI 0OpaIeHust d23dc
¢ J1abopaTOpHBIM
o0opynoBaHUuEM
YucTele BeliecTBa 1 bu6mmoreka [JOK
cmecu. CriocoObl 1 https://m.edsoo.ru/ff0
paszneneHus cmeceit d26ca
IIpakTrueckas
pabota Ne 2
bu6mmoreka [JOK
«Pa3nenenue
enecet (a 1 https://m.edsoo.ru/ff0
d28c8
MIpUMEPE OUUCTKHU
MTOBAapPEHHOM COJIH )»
ATOMBI 1 MOJIEKYJIBI 1 bubnuoreka [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

https://m.edsoo.ru/ff0
d2a6c¢

XUMHYECKHE
3JIEMEHTHI. 3HAKHA

bu6mmoreka [IOK

7 (CUMBOJIBI) https://m.edsoo.ru/ff0
XAMHYECKUX d2be8
3JICMEHTOB
bu6mmoreka [{OK
IIpocteie
8 CHIOSKHBIE BOIICCTEA https://m.edsoo.ru/ff0
d2a6c
ATOoMHO- bubmmoreka [{OK
9 MOJICKYJISIPHOE https://m.edsoo.ru/ff0
YUYCHHE d2d50
3aKOH MOCTOSHCTBA
CcOCTaBa BEIIECTB.
Xumudaeckas
(bopyna. bubnuorexa [JOK
10 https://m.edsoo.ru/ff0
BanentHocTh
d2eae
aTOMOB
XUMHYECKUX
3JICMEHTOB
OtHocurtenbHas
aTOMHAas Macca. bubnuorexa [JOK
11 | OtHocuTenbHas https://m.edsoo.ru/ff0
MOJIEKYJISIpHAS d323c
Macca
MaccoBas noins
bu6mmoreka [JOK
12 RXAMITHCCIOTO https://m.edsoo.ru/ff0
JJICMEHTa B d350¢
COCTUHCHUHU
KoaunuectBo bu6mmoreka [JOK
13 | BemecTBa. MoOJIb. https://m.edsoo.ru/ff0
MosnspHas Macca d5230
duznyeckue u
XUMHUYECKUE bu6mmoreka [JOK
14 | sBneHwus. https://m.edsoo.ru/ff0
XuMuueckas d37fa
peaxius
[Ipusnaku n bubnuoreka [IOK
15 | ycnoBus https://m.edsoo.ru/ff0

NMPOTCKAaHUA

d3al6



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

XUMHNYCCKHUX

peakuui
3aKOH COXpaHEHUS
bu6mmoreka [{OK
MAaccChl BEIIECTB.
16 — https://m.edsoo.ru/ff0
d3b88
ypaBHEHUS
Brruncnenus
KOJINYECTBA, MACCHI
bu6mmoreka [{OK
BEIIECTBA 110
17 N https://m.edsoo.ru/ff0
yp d5708
XUMHYECKUX
peakuui
Knaccuduxanus
XUMHYECKUX
peakuui bubnuoteka [JOK
18 | (coemuHeHwus, https://m.edsoo.ru/ffo
pa3moKEHUH, d3f34
3aMelIEHNs,
obmeHa)
M. B. JlomonocosB
— YUYEHBI-
bu6moreka [IOK
DHIUKIIOIIEIHUCT.
19 O6o6merie 1 https://m.edsoo.ru/ff0
B d40c4
CHCTEMAaTHU3allHs
3HAHUH
KonTposbHas
pabota Nel o teme bubnuoreka [JOK
20 | «BemecrBa u https.//m.edsoo.ru/ff0
XUMHAYECKUE d4290
peaKIm»
Bo3nyx — cmech
ra3os. CocraB
Bo3yxa. Kucopos bubmuoreka [{OK
21 BH}ZM(;HT N https://m.edsoo.ru/ffo
d448e
MIPOCTOE BEIIECTBO.
Os3on
dusznueckue u
bubmuoreka [{OK
XUMHYECKUE
22 . https://m.edsoo.ru/ff0
CBOMCTBaA

KHCIIOpO/a

d4614



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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(peakuuu
OKMCJICHUS,
ropenue). [lonstue
00 okcuaax

Crioco0s1
IOJy4YEHHUS
KHCIIOpOJIa B

bu6mmoreka [{OK

23 | nmaboparopuu u https://m.edsoo.ru/ff0

MPOMBIIIIEHHOCTH. d497a

[IpumeHeHne

KHCJIOpO/Ia

TennoBoii a3 ekt

XUMHUYECKOU

peaKuuu, MOHSITHE O bu6moreka [IOK
24 | TEepMOXMMHYECKOM https://m.edsoo.ru/ff0

YpaBHEHUH, IK30- U d4790

SHJOTEPMHUUECKHUX

peaKImsIx

Tonnuso (HedTh,

YTOJIb U METaH).
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BOJIOPOJIA, daf42
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ABoraapo d542e
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CBOMCTBA BOJBI d587a
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HOMEHKJIaTypa,
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CIIOCOOBI
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bubmmoreka [{OK
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adaah8
3JICMEHTOB
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pabota Ne4 o Teme
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KO bu6moreka [IOK
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Honnbie bubnuorexa [JOK
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dhocdaramu

bu6mmoreka [IOK
https://m.edsoo.ru/00a
dfc20

35

Yraepon,
pacnpocTpaHeHH
€ B IIPUPO/IE,
(dbuznveckue u
XUMHYECKUE
CBOMCTBaA

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dfd9c

36

Oxcunpl
yriaepoja, ux
¢buznyeckue u
XUMHYECKHE
CBOMCTBA.
OKOJIOTUYECKHUE
po0Jemsl,

bu6mmoreka [JOK
https://m.edso0.ru/00a
dfebe



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

CBA3aHHBIC C

OKCHIOM
yraepoja (IV)
VYronpHas bu6mmoreka [IOK
37 | xucnotaum e€ https://m.edsoo.ru/00a
COJIH e006¢c
[IpakTnueckas
pabora Ne 4 o
Teme
"l[Monyuenue bubnuorexa [JOK
38 | yriekucioro https://m.edsoo.ru/00a
rasa. e027e
KauectBenHnas
peakius Ha
KapOoHaT-HOH"
ITepBoHavyanbHBI
€ TIOHATHS 00
bu6moreka [IOK
OpPraHHYECKUX
39 BeIIECTRAX KAK O https://m.edsoo.ru/00a
B e054e
COCTMHECHUSX
yriiepoa
. bu6moreka [IOK
Kpemuuii u ero
40 S https://m.edsoo.ru/00a
s e080a
[IpakTuueckas
pabota Ne 5.
Pemenue
JKCIIEpUMEHTAIIb bubnuoreka [JOK
41 | HBIX 32/1a4 IO https://m.edsoo.ru/00a
TEME e0bf2
«Baxnenmue
HEMETaJLIbl K UX
COCTMHCHUS
KonTposbHas
pabota Ne3 o
bubmuoreka [JOK
TeMe
42 . https://m.edsoo.ru/00a
«BaxHeimue
e0el8
HEMETaJLIbl U UX
COCJTUHECHUS»
43 OO6mras bubmuoreka [JOK

XapaKTCPUCTHUKA

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



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

XUMHYECKUX
3JIEMEHTOB —
METAaJIOB.
Merammyeckas
CBS3h U
MeTaIndecKas
KpHUCTaJUINYECKa
s pelIETKA.
duznueckue
CBOMCTBA
METaJIOB

€103e

44

XUMHUYEeCKHue
CBOMCTBA
METaJIJIOB.
DIIEKTPOXUMUYEC
KUH psl
HaIpsHKEHUN
METaJIJIOB

bu6moreka [IOK
https://m.edso0.ru/00a
1156

45

OO0mume cnocoon!
MTOJTydCHUS
METAJIJIOB.
CruiaBbl.
Brranciaenus mo
YpaBHEHUSIM
XUMHYECKUX
peakuuii, eciiu
OJIMH U3
peareHToB
COJICPKHUT
pUMecH

bu6moreka [IOK
https://m.edsoo.ru/00a
e1156

46

IlongaTue o
KOppO3Uu
METAJIOB

bubmuoreka [JOK
https://m.edsoo.ru/00a
el1278

47

Ilemounkie
METAJITBI

bubmuoreka [JOK
https://m.edsoo.ru/00a
el4h2

48

OKcHuIbl U
TUAPOKCHUIBI
HATpUS U KaJTUs

bu6mmoreka [JOK
https://m.edso0.ru/00a
el4h2

49

IIlenoyno3eMeENb
HbIE€ METaJIbl —

bu6mmoreka [JOK
https://m.edsoo.ru/00a



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

KaJIbIIUU U e15e8
MarHui
Baxneiimme bubmuoreka [IOK
50 | coemuHeHus https://m.edsoo.ru/00a
KaJIbIHS e15e8
O0600menne u
51 CHCTEMaTHU3aLUs
3HAHUM
JKEcTrkocTh BOABI bubmmoreka [{OK
52 | u crocoOsI eé https://m.edsoo.ru/00a
YCTpaHEHUS 1886
[IpakTnueckas
pabota Ne 6 o
bubmmorexa [{OK
TEME
53 | e https://m.edso0.ru/00a
KécTkocTh
elae8
BOJBI M METOIBI
e€ yctpaHeHus"
bu6moreka [IOK
54 | Amromuuwnii https://m.edsoo.ru/00a
elc64
AmdoTepHbIe bubnuoreka [IOK
55 CBOIiCTBa OKCHUJIA https://m.edsoo.ru/00a
Y TUJIPOKCHIA elc64
bu6moreka [IOK
56 | XKenes3o https://m.edsoo.ru/00a
£1d86
Oxcupl,
bu6mmoreka [JOK
TUAPOKCHJIBI
57 com xenesa (11) https://m.edsoo.ru/00a
e35e6
u xene3a (I11)
O06o0011IEHNE U
58 cUCTEMAaTU3ALUA
3HAHUH
IIpakTueckas
pabora No 7.
Pemenue
bubmuoreka [JOK
AKCIIEPUMEHTAITh
59 https://m.edsoo.ru/00a

HBIX 3a7Ja4 10
TEME

«Baxneiue
METaJlJIbI U UX

e3de8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

COCAUHCHUA»

60

Breraucnenus mo
YpaBHEHUSAM
XUMHYECKIX
peakuuii, eciu
OJIVH U3
pEareHToB JaH B
M30BITKE WIIN
COIEPKUT
MPUMECH.
Breraucnenus
MacCOBOM J0IU
BBIXOJIa
MpPOJIyKTa
peakuuu

bu6mmoreka [IOK
https://m.edso0.ru/00a
1750

61

O06001IeHne
cucreMaTrni3aimusa
3HAHUI

62

KontponbHas
pabota Ne4 1o
TeMe
«Baxneimue
MeTaJlJIbl U UX
COEIMHEHUS

63

BemectBa n
MaTrepuabl B
HOBCEIHEBHOMI
JKM3HU YeJOBEKA

bu6mmoreka [JOK
https://m.edsoo.ru/00a
e3f50

64

Xumudgeckoe
3arps3HEHNE
OKpYyXarolen
cpebl

bu6mmoreka [JOK
https://m.edsoo.ru/00a
e4270

65

Ponb xumMuu B
pelIeHrn
9KOJIOTHYECKUX
npobiaem

bubmuoreka [JOK
https://m.edsoo.ru/00a
e4270

66

PesepBHBIN ypOK.
O6o0uieHne n
cucreMaTusanus
3HAHUU

bu6mmoreka [JOK
https://m.edso0.ru/00a
e0d0a



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

PesepBHBIl ypOK.
bubmuoreka [IOK
O06o0011IEHNE U
67 CHCTeMATHAALIA 1 https://m.edsoo.ru/00a
raTisan db33c
3HAaHUHU
PesepBHEBIN YPOK.
P P bu6mmorexa [{OK
O06001IeHne U
68 CHCTeMATHAALIA 1 https://m.edso0.ru/00a
pn d9ch2
3HAaHUHU
OBULIEE
KOJIMYECTBO
YACOB I1O 68 4 !
ITPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
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