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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpaMma Mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTABICHA Ha OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOW MpOrpaMMbl OCHOBHOTO OOILEro
obpaszoBanus, mnpenctaBieHHbIx B OI'OC OOO, a Ttakxke Ha ocHOBe (heaepaiibHON paboueit
MPOrpaMMbl BOCHHUTAHMUSI U C YYETOM KOHIICTLWHU TMpEnojaBaHusi y4eOHOro mpenMera «XuMHUS» B
o0Opa3oBaTenbHBIX opranu3anusx Poccuiickoit deneparum.

[IporpamMma no xumum Ja€t NpeAcTaBiIeHUE O 1eAX, o0Leil cTpaTeruu 00y4eHus, BOCIIUTaHUs
U pa3BUTUs OOy4alOMIMXCSl CpEACTBAMH Y4eOHOrO IMpeaMeTa, YCTAaHABIMBACT O00s3aTeabHOE
IIPEIMETHOE COZIEpKAHUE, ITPELyCMAaTPUBAET PACIIPEAEICHUE €T0 10 KilaccaM U CTPYKTYPUPOBAHUE 110
pazzenaM M TeMaM IpOrpaMMbl II0 XUMHUH, ONPENENseT KOJIWYECTBEHHbIE M KayeCTBEHHBIE
XapaKTEPUCTUKU COJIEP’KAaHUS, PEKOMEHIYEMYIO IOCJIEA0BATEIbHOCTh M3YYEHUS XUMHUHU C YYETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro TMpolecca, BO3PACTHBIX
0coOeHHOCTEeH 00y4aroIUXCs, ONpeesieT BO3MOXKHOCTH MpeaMeTa JUIsl pealn3anud TpeOoBaHUN K
pe3ylnbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTEeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIEro
o0pa3oBaHMs, a TakKe TPeOOBaHUI K pe3yibraraM OOy4YeHHs XMMHUHM Ha YPOBHE IIeNiei M3ydeHUs
IpeJMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON JIEATEIBHOCTH O00YYaIOUIerocsi M0 OCBOEHUIO
y4eOHOTO CO/IepPIKaHUSL.

3HaHHE XUMHUU CIYXHUT OCHOBOH uis (OPMUPOBAHHS MHPOBO33pEHHS O0Oydarolerocs, ero
MPEJCTaBICHUN O MaTepHaJIbHOM EIWHCTBE MHPA, BAXKHYIO POJIb UTPAOT (HOpMHUpYyEeMble XHUMHEH
MPEJICTABICHHUS] O B3aUMOIPEBPAILIEHUSAX SHEPTUU M 00 SBOJIIOIHMM BEUIECTB B MPHUPOJAE, O MYyTAX
pelieHus rio0aabHbIX MPoOJIeM YCTOHYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPreTUUECKO,
MUIIEBOM 1 KOJOrMYecKoi 6€30MacHOCTH, MPOOIIEM 3]paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealu3ali BO3MOXKHOCTEH Ui camopa3BUTHS U (OpPMHpPOBAHHS KYIbTYPHI
JTUYHOCTH, €€ 001Iel U PyHKIIMOHATIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUpOBAaHME MBIIUIEHUS M TBOPYECKUX CHOCOOHOCTEH oOydaromuxcs,
HAaBBIKOB UX CaMOCTOSITEIbHOW Y4eOHOH IesATeNIbHOCTH, IKCIEPUMEHTANIbHBIX U HMCCIIEI0BaTENbCKIX
YMEHHUI, HEOOXOJUMBIX KaK B MMOBCEIHEBHOM XKU3HH, TaK U B IPO(ECCHOHATLHOU NesTENbHOCTH,

3HAKOMHUT CO ClieHu(UKON HaydHOTO MBIIIJIEHMS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsAa Ha
€IMHCTBO MPHUPOJBI U YeNOBEKa, SBISETCS OTBETCTBEHHBIM STanoM B (JOPMUPOBAHMM €CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4aroUInXcs;

CrocoOCTBYeT (POPMUPOBAHMIO [IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHMSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00yJaroIIuXCs.

JlanHple HampaBleHUST B OOYYeHHH XUMHH OOECTHeunBaloTCa crenudukond coaeprkaHus
y4eOHOro mpeaMeTa, KOTOpBIA SBJISETCS NEeAarordyeckd aJanTHPOBAaHHBIM OTpakeHHEM 0a30BOi
HayK{ XMMHUU Ha ONPEECIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOIO 00mIero oOpa3oBaHHs OpPHUEHTHPOBAaH Ha OCBOCHHE
OOyJaIOIUMHUCS CUCTEMBbl TMEPBOHAYAIBHBIX MMOHATHA XWMHHU, OCHOB HEOPTaHUYECKOW XHUMHUU U
HEKOTOPBIX OTJIETBHBIX 3HAYUMBIX TTOHITHI OPraHNYECKON XUMUH.

OcBOEHME NPAKTHUUECKOM COCTABIISAIONIEN Kypca OCYIIECTBIISETCS IOCPEACTBOM MCIIOJIb30BaHUS
000py10BaHUSI LIEHTPA €CTeCTBEHHOHAYYHO! M TEeXHOJIOTHYecKoil HampaBJieHHOcTell «Touka
pocTay.

Hudposas mabopatopusi MOTHOCTHIO MEHSET METOAMKY U COJEp>KaHUE 3KCIEPUMEHTAIbHOMI
nesitenbHOCTH. LlMpokuii criekTp AaTYMKOB MO3BOJISIET YYalllUMCS 3HAKOMUTHCS C IapaMeTpamu
XUMHUYECKOTO SKCIEPUMEHTa HE TOJIBKO Ha KadyeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM YpOBHE.
[Mudposast mabopaTopusi TMO3BOISET BECTH JUIUTEIBHBIA OKCIIEPUMEHT JaKe€ B OTCYTCTBHE
SKCIIEPUMEHTATOPA, 4 YACTOTA UX U3MEPEHHUI HEMO/IBJIACTHA YEJIOBEUYECKOMY BOCIIPHUATHIO.

B mporecce hopmupoBaHUsS SKCIEPUMEHTAIBHBIX YMEHUN YYEHUK 0OydaeTcsi MpeiCTaBIsATh
nH(popMaIuo 00 UCCIEIOBAHUH B YETHIPEX BUJIAX:

* B BepOaIbHOM: OMHCHIBATh SKCIIEPUMEHT, CO3/IaBaTh CIOBECHYIO MOJIENb SKCIIEPUMEHTA,



(uKCHpOBaTh BHUMAHKE HA H3MEPSIEMBIX BETMUMHAX, TEPMUHOJIOTUY;

* B Ta0JIMYHOM: 3aMOJIHATH TaOIUIIbI IaHHBIX, JIEXKAIIUX B OCHOBE IMOCTPOCHHUS IPaPUKOB

(TIpu 3TOM y ydaluxcsi BOZHUKAET MIEPBUYHOE MPEICTABICHIE O MacIITabax BETHUYHH);

* B rpapuueckoM: CTPOUTh rpaUKH MO TAOJIUYHBIM TaHHBIM, YTO AaE€T BO3MOXKHOCTH I1e-

pexo/ia K BBIABIKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEX1y BeIUYHMHaMU (TpU

3TOM YUUTEJb [MOKa3bIBAET MPEUMYILECTBO B BU3yallU3allui 3aBUCUMOCTEH MEX /1y BeJU-

YUHAMH, HATJISTHOCTh U MHOTOMEPHOCTH); B BUJIC MAaTEMAaTHUECKUX YPaBHEHUI: 1aBaTh

MaTeMaTHYeCKOe OMMCAaHUE B3aUMOCBSI3U BEJIMUMH, MaTeMaTuyeckoe 00001IeHue.

[Tepexom OT Kaxa0ro0 dTana npeAcTaBieHus HHHOPMAIIUK 3aHUMAET JOBOJIHHO OOJBIION MPOMEKYTOK
BpeMeHH. B 7—8 kiaccax 3TOT mpoliecc He0OOXOAUM, HO B CTApIIMX KJIaccax MOXKHO ObLIO OBl 3TO
BpeMs TIOTPaTHTh Ha pemieHue Oosiee BaxkHBIX 3a7ad. B »ToM 1uane mudposeie paboparopuu
CYIIECTBEHHO AKOHOMST BpeMs. DTO BpeMs MOXHO MOTpatuth corjacHo ®I'OC Ha (popmupoBaHue
HCCIIE0OBATEIIbCKUX YMEHHUM YJaIluXCsi, KOTOPBIE BHIPAXKAIOTCS B CAEAYIOUINX JEHCTBUIX:

* Onpe/eNeHrue mpooieMsl;

* IOCTAHOBKA MCCIIEIOBATEIBCKON 3a/1a4u;

* IJITAHUPOBAHUE PEIICHUS 3a/1a4H;

* IOCTPOECHHUE MOJICIIEH;

* BBIJIBU)KCHHE THIIOTE3;

* SKCIIEPUMEHTAIbHAS TIPOBEPKA TUIIOTES;

* aHaJIM3 JAHHBIX SKCIIEPUMEHTOB WM HAOIIOICHUH;

* hopmyrpoBaHUE BHIBOIOB.

[Tocnegnue roapl y ywammxcs HaOMIOAAE€TCSs HHU3Kas MOTHBAIUS H3YYEHHS €CTECTBEHHO-
Hay4HBIX JUCIUIUIMH U KaK CJIEICTBHE MMaJICHUE KauecTBa 00pa30BaHuUs.

[ToctaBnsieMble B IIKOJIBI COBPEMEHHBIE CPEICTBA OOyUYeHUs, B paMKax mpoekTa «Touka pocta»
coJiepKaT KakK y>Ke€ XOpOIIIO U3BECTHOE 000pyAOBaHUE, TaK U MPUHITUITHAIHHO HOBOE. DTO 1U(pOBHIE
naboparopud W JaTYMKOBBIE CHCTEMBl. B OCHOBY 00pa3oBaTelnbHOW MPOTPaMMBl 3aJ0KEHO
MpuMeHeHne NUQPPOBHIX J1abopartopuii. TemaTHka NMpeIoKEHHBIX IKCIEPUMEHTOB, KOJTUYECTBEHHBIX
OTBITOB COOTBETCTBYET CTPYKType TMPUMEPHON 00pa3oBaTelbHOW MpPOTrpamMMbl MO  XUMHH,
conepxkanuto DeneparbHOrO TOCyIapCcTBEHHOTo oOpasoBarenbHOro cranaapra (OI'OC) cpennero
(momHOTO) 00I1IET0 00pa30BaHUS.

CrtpykTypa cofepsKaHus MpOrpaMMbl IO XUMHH CPOPMUPOBAHA HA OCHOBE CUCTEMHOTO MOAXO0a
K €€ m3ydeHuto. ConepxaHUE CKJIAAbIBAETCS W3 CHUCTEMbl MOHATHM O XUMHUYECKOM 3JIEMEHTE M
BEIIIECTBE M CUCTEMBI MIOHATUIM O XUMUYECKOHN peakiiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI
M0 TMPHUHIMITY TOCIEI0BATENILHOTO Pa3BUTHs 3HAHWNA HA OCHOBE TEOPETHUYECKHX IPEIACTaBICHHMA
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO yU€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— yYEHHUS O CTPOEHUHU aTOMa M XUMHYECKOU CBSI3H,

— IIPEJICTABIICHUI 00 JIEKTPOJIMTHYECCKOU TUCCOIMAIIAN BEIIECTB B paCTBOpax.

Teopetnueckue 3HaHHS pPAacCMATPUBAIOTCS HA OCHOBE OJMIHUPUYECKH TMOJNYUYEHHBIX U
OCMBICTIEHHBIX (DaKTOB, Pa3BHBAIOTCS IMOCIIEIOBATEILHO OT OJHOTO YPOBHS K JIPYrOMY, BBITIOJIHSIS
GyHKIIUN OOBSCHEHUS W MPOTHO3MPOBAHHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U TTOTYICHUS N3yIaeMbIX BEIECTB.

OcBoeHHe MPOrpaMMEbI IO XHMHH CITIOCOOCTBYET (HOPMHUPOBAHHIO TPEICTABICHUS O XUMHUIECKON
COCTaBJISIONICH HAyYHOM KapTHHBI MUpA B JIOTUKE €€ CUCTEMHOU MPUPO/Ibl, IEHHOCTHOTO OTHOLLIEHUS
K Hay4YHOMY 3HaHHUIO U METOJaM IO3HaHUs B Hayke. M3ydeHrne XUMHUU TIPOUCXOINT C MPUBICYCHUEM
3HaHUH U3 paHee U3YYEHHBIX YUeOHBIX peaMeToB: «OKpyxatouuii Mupy, «buomnorus. 5—7 kinacce» u
«Duzuka. 7 Kiacey.

[Ipy u3yyeHHH XUMHUHM NPOUCXOIUT (OPMUPOBAHME 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYCCKOW NEATEITHbHOCTH YEOBEKa M KaK OJHOTO W3



KOMIIOHEHTOB MUPOBOW KYJIBTYpHL. 3ajadya y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUHM CHCTEMBI
XUMUYECKUX 3HaHUN — BaXKHEWIIMX (DAKTOB, NOHATHH, 3aKOHOB U TEOPETUYECKHUX IOJIOKEHHH,
JTOCTYIHBIX 0000IIEHUI MUPOBO33PEHUECKOTO XapaKTepa, sI3bIKa HAyKH, B MPUOOIICHUH K HAYYHBIM
METOAaM IO3HaHMsI MPU U3YYCHUH BELIECTB U XUMHUYECKUX peakiuil, B (OPMUPOBAHUU U PA3BUTUU
MO03HABATEIbHBIX YMEHUH U MX IPUMEHEHUH B Y4€OHO-TI03HABATEIILHON U y4eOHO-UCCIIe10BATEIbCKON
JesTebHOCTH, OCBOCHUH MPaBUJI OE30I1aCHOI0 00pallleHUs C BEIIECTBAMH B TIOBCEJHEBHOM JKU3HU.
Bocnurare/bHBII NOTeHIHAN NpeAMeTa «XUMHS» peau3yeTcsl B COOTBETCTBUU C IIPOrpaMMOi
Bocniutanusi MBOY «Huxuecopteimckas COLL» yepes:
* IpUBJICYEHUE BHUMAHUSI 00YUYaIONIMXCS K IEHHOCTHOMY aCHeKTy U3y4aeMbIX Ha ypoKax
SBJICHUM, OPraHU3a1MI0 UX pabOoThI C OJYyYaeMOM Ha ypOKe COLMAIbHO 3HAYMMOI
uHpopManuei — THUIIMUPOBaHKE €€ 00CYKICHNUS, BBICKAa3bIBAaHHUS 00YUYaIOIIMMUCS CBOETO
MHEHMS 110 €€ MOBOJLYy, BBIPaOOTKH CBOETO K HEl OTHOIIECHUS;
* IEMOHCTpALMIO 00yYaIOLUIMMCS IPUMEPOB OTBETCTBEHHOI'0, IPa’KJaHCKOT'0 MOBECHUS,
IIPOSIBJICHUS YETIOBEKOJIIOOUS U JOOPOCEPIEYHOCTH, Yepe3 10100p COOTBETCTBYIOIIUX TEKCTOB
JUIS YTEHMS], 3a/1a4 JUIsl pelIeHUs, TPOOJIEMHBIX CUTYyalui AJis 00CYKIEHHS B Kilacce;
* IPUMEHEHHE Ha YPOKaX MHTEPaKTHUBHBIX (hOpM paboThl C 00yUYaOIIMMUCS:
MHTEJJIEKTYaJIbHBIX UT'P, CTUMYJIMPYIOLIUX [103HABATEIbHYIO MOTHBALIMIO O0yUYaIOLINXCS;
JUJIAKTUYECKOr0 TeaTpa, I/l NOJIyYeHHbIE Ha YpOKe 3HaHHUs OOBITPHIBAIOTCS B TEATPAIbHBIX
MIOCTAHOBKAX; IUCKYCCUH, KOTOPBIE TAI0T 00yYArOIIUMCS BO3MOKHOCTD IPUOOPECTH OIBIT
BEJICHUS KOHCTPYKTUBHOIO AMAJIOra; IPYyNIIOBON pabOThl MIIM pabOTHI B IIapax, KOTOpPbIE yyar
00yJaromuxcst KOMaHIHOW pabOTe U B3aUMOJICHCTBHIO C APYTHUMHU 00 yUJarOIIAMUCS;
* HHUIIMMPOBAHUE U MOJIEPIKKY MCCIIE0BATEIBCKOM 1eATEIbHOCTH 00Y4arouXCcsl B paMKax
peain3ali UMU UHAWBHUIYAJbHBIX U TPYIIIOBBIX UCCIEA0BATENBCKUX MMPOEKTOB, YTO 1ACT
00y4aroImuMcsi BO3MOXKHOCTb IPUOOPECTH HABBIK CAMOCTOSITEILHOTO PEIICHUs] TEOPETHUECKOM
po0OJIeMbl, HaBBIK TEHEPUPOBAaHUS U O(POPMIIEHUS] COOCTBEHHBIX HJI€H, HABBIK YBAXKUTEIHLHOIO
OTHOILICHMS K 9yKUM U/iesM, 0(pOPMIIEHHBIM B paboTax APYrux McciaenoBaTenel, HaBbIK
MyOJIMYHOTO BBICTYIUIEHUS NIEpe]] ayJUTOPUEH, apryMEHTUPOBAaHUS U OTCTAUBAHUSI CBOEH
TOYKH 3PECHHUS;

[Ipy wu3ydyeHMM XWUMHU Ha YpPOBHE OCHOBHOTO OOIIEro 0oO0pa3oBaHUS BaXXHOE 3HAYCHHE
MPUOOpPENH TaKKe 1eH, KaK:

— (dopMUpOBaHHE WHTENIEKTYaAIbHO PAa3BUTOM IJWUYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYJHHYECTBY, CaMOCTOSTEIbHOMY MPHUHITHIO PEIICHUH, CIIOCOOHOM amanTHpoBaThcs K OBICTPO
MEHSIIOIIUMCS YCIIOBUSIM JKU3HU;

— HampaBIIEHHOCTh OOy4YeHUS Ha CHUCTEMaTHYeCcKoe MpHOOIIeHne oO0yJarommxes K
CaMOCTOSITENIbHOM TO3HABATEIbHOW NEATENbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (POPMUPYIOLUIUM
MOTHBAIINIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUHU;

— ofecrieueHne YCIOBUH, CHOCOOCTBYIONIMX MPUOOPETEHHIO OOYYAIOIIMMIUCS  OIBITa
Pa3HOOOpa3HOW JEeATENHbHOCTH, TO3HAHWS U CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJITFOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE JIJISl PA3JIMYHbBIX BUOB JIEATEIbHOCTH;

— ¢opMupoBanue 001IelH (YHKIIMOHATFHOW U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIE
YMeHI/II\/'I O6’B${CH${TB U OIICHUBATH SABJICHUA 0pr>1<a}on1ero MI/Ipa, I/ICHOJ’IBS}’H 3HaHHUs1 W OIIBIT,
MOJIy4YEHHBIC TIPY U3YyYSHUHN XUMUHU, IPUMEHSITh UX MPHU PEIICHUHU MPOoOIeM B TOBCETHEBHOM KHU3HU U
TPYAOBOM AEATEIbHOCTH;

— (QopMupoBanue y oO0ydarmmMXCS TYMaHUCTHYECKUX OTHOIICHWW, TMOHMMAHHS IIEHHOCTH
XUMUYECKUX 3HAHUH TSI BEIPAOOTKU SKOJIOTHUECKH IEI€CO00pa3HOTO MOBEACHUS B OBITY M TPYJIOBOM
NESATEIBLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOTHOM CPEJIbI;

— pa3BUTHE MOTHUBALMU K OOyUYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U CAMOBOCITUTAHHUIO HA
OCHOBE YCBOEHHs OOIIEUYEITOBEUECCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQHIIs H
HAMPaBIEHHOCTH JAIbHEHIIIETO 00YUICHHSI.



OOmiee 4mMcIO YacoB, OTBEACHHBIX [UIsl M3yYEHUS XMMHHU Ha ypPOBHE OCHOBHOTO OOIIEro
oOpasoBanus, cocrapiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacoB
(2 gaca B HeZEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BemecTBa. duznueckne CBONCTBAa BEIIECTB. ArperarHoe cocrosiHue BemiecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXkHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaleHTHOCTP aTOMOB XMMHUYECKHUX  DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCHUTENIbHASI MOJIEKYJ I pHAs
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTa B COCTUHECHHH.

KonuuectBo BemecrBa. Monb. Mossipass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

®u3nuecKkue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIeCTB. XUMHUYECKUe ypaBHeHus. Kiaccupukamuss XuMUYECKUX peakiui
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuu U mpuéMaMu
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HaOM0AeHHEe (PU3HUECKUX (IIJIaBICHHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALHMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOH) SBIEHUH, HAOI0IeHNe
W ONKCAaHWE TIPU3HAKOB TMPOTEKAHUS XHUMUYECKHX peakiui (pa3jokeHWe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszinoxkeHue rugpokcuaa menu (1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (ll), msydenwe crocoOoB
pa3ieNieHusi CMeceil: ¢ MOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIIAPUBAHHE, JUCTUIUISIIMS,
xpomarorpadusi, TPOBEACHHE OYMUCTKH TIOBAPEHHOM COJM, HAONIOACHUE W OINMUCaHUE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacTraBuTe I HEOPraHUYeCKHX BellecTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M TPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (pEaKlUyd TOPEHUS).
Oxkcuapl. Ilpumenenue xucimopona. CrocoObl MOTyYeHUsS KHCIOpPoJaa B JabopaTopuu W
MPOMBINIEHHOCTH. KpyroBopoT kucnopona B mpupoge. O30H — algoTporHas MOAN(PUKAIUS
KHCIIOpO/1a.

TermoBoit A(}PekT XUMHUYECKOW peakInH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
HNapHUKOBOTO P deKTa, pa3pylieHne 030HOBOT'O CIIOA.

Bomopon — »meMeHT m mpocToe BemiecTBO. HaxoxaeHue Bojopoaa B TPHUPOJIE,
busznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNydeHus. KucioTer u comnu.

Mousipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cBoicTBa BoAbl. Boma kak pactBoputens. PactBopsl. HackiieHssle u
HEHACBIIICHHbIE PAcTBOpbI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas 1oyl BellecTBa B
pacTtBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arps3HEHUE MPUPOJIHbIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
cosieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loydyeHrne okCuaoB.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OcHOBaHWMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinot. @usndeckre ¥ XUMUYECKHE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeesieHue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOIyYeHHEe, COOMpaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIKMCAHHE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHe, pacliO3HaBaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3amMmojeicTBHe Bogopoma ¢ okcuaom wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEHM pPacTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIICOBAHUE OOPA3I[OB HEOPTAHMUYECKUX BEIIECTB PA3UYHBIX KJIACCOB,
HAOJIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPAcTBOpax KHCIOT M UIeNoued, U3ydeHHe
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuMii HeWTpalau3aluud, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE IKCTIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «Baxxuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBple TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAIIIBI, TAJTOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMu4yeckux sieMeHtoB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextponsl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX deMeHToB [leproauieckoil CUCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepunonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPpyIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u I[leprogudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas " HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp  okucneHus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. IIponeccer
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB W HEMETaNIOB, B3aMMOJCHCTBHE THIPOKCH]IA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEINLHBIX PEAKIIMI (TOpEeHUE, PEaKLIUU Pa3JIOKEHUS, COSTUHEHHUS ).

Mesricnpeomemmnnie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjlacce OCYIIECTBIISETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTeCTBEHHO--HAY4HbIE IOHATHS: Hay4HbIM (akT, TUIoTe3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJA, HW30TOIIbI,
palMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzapocdepa, MuUHEpalbl, TOpPHbIE IOPOAIbI, IOJE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognuecknit 3axkoH. Ilepuommueckas cucremMa xumudeckux odaemeHtoB J[. M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHMHM CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX INEPHUOAOB, Kallns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PEIETKHM M BHUJA XUMHUYECKOH
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMUHBIM KJaccaM HEOPTaHWYECKUX COEIUHEHMM, TeHEeTHdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3((exTy, M0 H3MEHEHHMIO CTEleHen
OKHUCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). JK30- U
HHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPaBHEHHUS.

[Tonstne o cxopoctu xumuueckoil peaxiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHarne o XumHueckoM paBHOBecuU. @DakTOphl, BIHUAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTENIbHBIE PEAKIMH, 3JEKTPOHHBIA OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YpPaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakiuii ¢ UCMOIb30BaHUEM METO/1a SJIEKTPOHHOTO OanaHca.

Teopust AIEKTPOIUTAYECKON AUCCOIUALNH. DIEKTPOIUTHI U HEAIEKTPOIHUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHCCOLMAlMM BELIECTB C pPa3jIMYHbBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U Ca0bIE DJIEKTPOIUTHI.

Peakumu noHHoro o6MeHa. YcCiIOBUsSI NMPOTEKaHUs peaklUil HOHHOTO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJIEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTAJUIMYECKHX PEHIETOK HEOPraHMYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
WCCIICJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOM PEAKLUH OT BO3ACUCTBHS DPA3IUYHBIX
(akTOpOB, UCCIEIOBaHHE IEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpoOIecca AMCCOLMALUU
KHCJIOT, Ieno4ed M coned (BO3MOYKHO MCIIOJIb30BAaHME BHUAEO MAaTEpHAlOB), IPOBEACHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIACICHHE Tra3a, 00pa3oBaHME BOJBI), OINbBITOB, WIIIOCTPUPYIOIINUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, pPEaKLUU DPAas3IoKEHUs, COCAUHEHNUS),
pacro3HaBaHUE HEOPraHUMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmast xapaktepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIC
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu).  Xuoposopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHM3M uelloBeka. BaykHelme Xi10pu bl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pU3MUECKUe CBOMCTBA MPOCTBHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOAU(UKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (uU3MYecKHue M XMMUYecKue cBoHcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCUIOB. CepHas KUCIIOTa, PU3NYECKUE M XUMHUYECKHE CBOMCTBa
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapaKTepHbIE CTEMEHM OKUCIEHUs. A30T, paclpocTpaHEHHE B NpUpojle, (QU3MYECKHEe U
XUMHYecKkHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMUYecKHue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (HU3NUYECKHUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTA, €€ IOJIyYEHUE,
¢uznueckne M XUMHYECKHE CBoicTBa (0OIIMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHHEpaJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIEH Cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrea. Okcup docdopa (V) u pochopnas kuciora,
¢u3nueckue M XUMHMYECKHE CBOWCTBa, nonyuyeHue. Mcmonb3oBanue ¢QocdaToB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OObmas xapakrepuctuka s1aeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUA. YTJepo/l, aJUIOTPOIHbIE MOIU(UKAIINK, PACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XUMUYecKue cBoiictBa. Ancopbuus. KpyroBopor yrieposaa B mpupoe.
Oxkcuppl yraeposaa, ux pU3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEHHE. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a II100aIbHOTO TOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3pQekT. YronpHas KucioTa U eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OpPraHMYECKMX BeHIECTBaX KaK O COEIWHEHHSX yriepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, ATaHOJ, IJIMIEpPUH, YKCycHas Kkuciorta). llpuponHsie
WCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN ra3, HedTh), MPOAYKTHl HX TEpepadOTKH
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE O OMOIOTHYECKN BaXKHBIX BEIIECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HX pPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €IUHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHHH.

Kpemunii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunaenuss kpemuusi B mpupone. OOmme mnpencraBieHuss o0 okcune kpemaus (V) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmue



CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. I[IpoGrembl
0e30MacHOr0 UCMOJIb30BaHMS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOICTB COJISTHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MUecKue U XUMUYECKHE CBONCTBA TaJlor€HOB M MX COEJUHEHHM (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHUE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEPHANIOB), HAOMIOJeHHEe Tmpolecca OOyrauBaHUSL — caxapa TOJ  JICHCTBUEM
KOHIIEHTPHUPOBAHHON CEPHOM KUCIIOTHI, HU3y4YeHHUE XUMHUUYECKUX CBOMCTB pa30aBiICHHON CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakIMu Ha Cynb(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MO’KHO HMCITOJIb30BaHHUE BUCOMATEPHATIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YAOOpEHHIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaKa, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HOH aMMOHUsS U Qocdar-noOH W U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI C MeIbI0 (BO3MOXHO
WCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM MPOTUBOTA3a, MMOJIyYeHHEe, COOMpaHue, paclio3HaBaHUe
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE IMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIHUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJay Mo Teme «Baxuelmue
HEMETaJUTbl U UX COCTUHEHUS.

MeTta/ibl M UX COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. MeTramnueckas CBs3b M METAUTMYECKas KpUCTATUYECKas
pemeéTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTaioB. Pu3MUEecKHe U XUMUYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl nonydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, JIOpaTIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIILJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucteMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJEHHE B Mpupoje. Ou3nueckrue U XUMHYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUs U Kanus. [IpumeHnenue
MIEJIOYHBIX METAJIOB U UX COCTMHECHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KajubLUi: noyokeHue B Ilepuoamueckoit
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXxOXKICHUE B
npupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA MarHus W Kajblus. BaxHeimme coeanHeHUs
KaJbpus (OKCU, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. WM.
MenneneeBa, CTpO€HHUE aToMa, HaxoXJIeHue B npupojae. Ousnyeckne U XUMHUUECKHE CBOIMCTBA
anmroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX d3nemeHToB J[. H.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B mpupojac. OPU3NuecKue U XMMUYECKUE CBOMCTBA
xene3a. Oxkcunpl, ruapokcuabpl U coiu skene3a (I1) m xenesza (Ill), ux cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMi METaUIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO MCIIOJB30BAaHHE BHAEOMATEpUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KAIBLUS U HATPUs ¢ BOJON (BO3MOXHO HCIOJIb30BAHUE
BUJICOMaTEpHAJIOB), HCCIEAOBaHWE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs 3Kee3a B



KHACIOpoAe  (BO3MOXHO  HCHOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MAarHus, Kajblus, AIIOMUHUS, LIUHKa, kenes3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCHU]IA LIMHKA, PELIEHHE IKCIEPUMEHTAIbHBIX 3a7a4 110
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIIECTB M XMMHYECKHX peakuuii B ObiTy. IlepBas momomuipr mpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XVMHYECKOE 3arps3HEHUE OKpPY)KAoILEel cpeibl (MpeeabHas JOMyCTUMasi KOHLIEHTpaLus
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHuu 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAITBI).

Meswcnpeomemnnie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS
Yyepe3 HCHOJb30BAHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W TOHATHM,
SBIISIOIINXCSI CHCTEMHBIMHU JUISL OT/AETIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHS: HAY4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICITIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

O®usuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJA, HU30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, OJJIGKTPUYECKUI 3apsal, M[POBOJHUKH, TOJIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3MYECKHe BEIUYMHBI,
€MHMILIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaiIbHbIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TIOPOJBI, TOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIc OOYYCHHUsSI XMMUU B €JUHCTBE YUYECOHOU M BOCITUTATEIBHOM JICATEIILHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, MPUHITHIME B OOINECTBE MpPaBUJIAMH M HOPMaMH TOBEICHHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TIO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JCSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIC/INIO0, TIOHUMaHMs 3HAYCHUS XMMHUYCCKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpPMALMEH O MEPEIOBBIX JOCTHKCHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

NPEICTABICHUS O COMUAIBHBIX HOpPMax M IMpaBHJaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIICTEHTHOCTH B OOINEGCTBEHHO  IOJIC3HOM,
y4eOHO-HUCCIIEI0BATEIbCKOM, TBOPUECKOW W JPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM J1€ATEIbHOCTH MPH BBIIIOJHEHUN y4eOHBIX, T03HABATEIbHBIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX NPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUINEH C IMO3WUIMH HPAaBCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTUHBI MHpa, MPEJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPemoi, O posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHE HOBBIX 3HAHWH MO XHMHH,
HEoOXoauMBbIe Ui OOBSCHEHHs HaOMI0JaeMbIX MPOLECCOB U SBJICHUH, MO3HABATEJIBbHOM,
UHPOPMAIIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIIEHOW paboThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JHUTEpPaTypOd, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

UHTEepeC K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTH W YPOBHS OOYUYECHHS B NalbHEHIIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHME IICHHOCTU JKW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/10pOBBIO,
YCTAaHOBKM Ha 3J0POBBI 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUH W HEMPUSTHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS
mpaBu 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMHU BEIIECTBAMU B OBITY M pEalbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(eccHii 1 Tpya pa3IndHOro pojia, yBaXKEHHUE K
TPyAy ¥ pe3ylibTaTaM TPYAOBOW IEATEIPHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
OPEMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOP HWHIMBUAYAJILHOW TPAaCKTOPUU



MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHOW NEATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpaBUil 0€30MacHOrO MOBEACHUS ITPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPENOM, ISl TOBBILICHUS YPOBHS 3KOJIOTHYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUS PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATILHOM MPAaKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE ISl (OPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peIMeTax | IMO3BOJISIFOT HAa OCHOBE 3HAHUH M3 ATHX MPEIMETOB (OPMUPOBATH MTPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] TPH OCBOCHHM 3HAHUM:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C IPYTUMU MOHSATUSMH), UCIIOIH30BATh MOHATUS JJIsi OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCHPUKAIIUU
XMMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, YCTAHABIMBATh NPUYMHHO-CIEACTBEHHBIE CBS3U
MEXy 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE pacCyXIeHusl (MHAYKTUBHEIE, IeyKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHUHU, MPeoOpa3OBHIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMU4eckass (opMmylia W ypaBHEHHE XHMHYECKOW peakiuu — TPU PEIICHUH YydeOHO-
MO3HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBCHHBIC MPHU3HAKH W3YYaeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YUAEMbIX ITPOIIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/bCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA IO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

NPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHU3AIMH M TPOBEIACHHUIO yUYCHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJOM IPOIEcca, CAaMOCTOSATEIbHO MPOTHO3UPOBATh €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIIATh OTUET O pOeaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH NH(OPMALIMIO PA3IUYHBIX BUIOB
1 HOpM IIPECTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEpATypa



XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

yYMEHUE IPUMEHSTH Pa3IMuHbIe METO/IBI U 3aIPOCHI IPU MOUCKE U 0TOOpe MHpOopMauU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBIIIOJIHEHUS YUY€OHBIX U TO3HABATEIbHBIX 33/1a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBJIaJIcHUE KYIbTYPOl aKTUBHOI'O HCIIOIb30BAHUS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh B IpoIllecce Y4eOHOM U HCCIeI0BaTEIbCKOU
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHHE OKPYXKAroIe MPUPOIHON CPEeIbl.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe JelcTBUA:

yMEHMsI 3aJaBaTh BOMPOCH (B XoAe nauanora M (WIM) JUCKYCCHU) IO CYIIECTBY
oOcyxnaemMold Tembl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIBFHO BBITIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTAlMI0 PE3YJIbTaTOB BBINOJIHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
HCCJIEIOBATENLCKON NIeATEIbHOCTH MPU PEUICHUM BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE yuéra
OoOLIMX HMHTEPECOB M COIJIaCOBaHMs NO3UIMI (0OCyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE
HITYPMBbI», KOOPJMHAIIU COBMECTHBIX JEHCTBHM, ONpeesIeHne KPUTEPUEB 10 OI[EHKe KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHBIe yHHBepcalbHble Y4eOHbIe qelicTBHUA:

YMEHHUE CaMOCTOSITENIFHO OTPEACIATh e NesTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTh, BBIOMpPATh
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NpHU
BBIITOJIHEHUH 33/JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/IaraéMble B YCIIOBUH 3a/IaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pe3yabTaTOB TIO0 OCBOSHHIO O0S3aTEIBHOTO COJCpIKAHUS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
0o0ydJaronMucs Hay4YHbIe 3HAHUS, YMEHHUS W CIOCOOBI JeHCTBHIA, crenuduueckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHNIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaITUSIX.

K konuy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: aTOM, MOJEKyIa, XUMUUYECKUI

BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCHTENIbHAas aTOMHAas U MOJIEKYyJsipHas macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas JOJS XHMHUYECKOTO
JJIeMEHTa B COEJUHEHHM, MOJISIPHBI 0O0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
3IIEKTPOOTPHLIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKast peakiys, Kiaccuukanus
peaxkuii: peakiuu COeAMHEHHUs, pEaKuu Pa3IokKeHHs, PEaKINK 3aMEeLIeHHsI, PeaKIuU
oOMeHa, 9K30- ¥ SHIOTEPMUYECKHE PEaKIHH, TeIUIOBON 3((EeKT peakuuu, sApo aToma,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYEcKasl CBS3b,



NOJIIpHAasl M HEMOJIApHasl KOBAJIEHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBasi J10JIsI BEellleCTBa (MPOLIEHTHAsE KOHIIEHTpaIusl) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX HOHSITHUM W NIPUMEHATH 3TH
MOHSTHS IIPU OMUCAHUH BEIECTB U UX MPEBPAIICHU;

® UCHOJb30BATh XUMHUYECKYIO CHUMBOJHUKY JJISi COCTaBJIeHUS (OpMyNn BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIKHOCTh BEHIECTB K
OTpeNeIEHHOMY KJIacCy COEIUHEHMHA 1O QopMmyliaM, BHJ XUMHYECKOW CBSI3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
NOHMMAHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nonoxkeHuss B Ilepumonmyeckoil cucremMe, 3aKOHOB COXPAaHEHMS MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;

® ONUCHIBATb U XapakTepu3oBaTh TaOMMuHyl ¢opmy Ilepuonudeckoil cUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u
«mmobounass monrpynmna (b-rpynma)», manple u  OoNbIINE TEPUOIBI, COOTHOCHTH
o0o3HavYeHusI, KOTOpble UMeroTcs B Tabnune «llepuoanueckas cucreMa XMMHUECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

e XapakTepu3oBaTh (ONMUCBHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX ~ ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KAa4E€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEeHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;

® [IPUMEHATH OCHOBHBIE ONEPALIMH MBICIUTENBHON AESITEIBHOCTH — aHAIU3 U CUHTES,
CpaBHEeHHE, 0000IIeHHE, CUCTEeMAaTH3aIHI0, KIacCU(UKALMIO, BBIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JIJII M3Y4YEHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIIHM,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZeHHWEe,  HM3MEpeHHe,
MOJIEJTUPOBAaHUE, SKCIIEPUMEHT (PeasbHbIN U MBICIIEHHBIH);

e CleNoBaTh IMpaBUJaM TOJb30BAaHUS XMMHUYECKOH ToCynoi H  J1abopaTOpHBIM
00OpyJOBaHUEM, a TaKXke MpaBWIaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U cOoOMpaHUIO ra3000pa3HBIX BEHIECTB (BOAOPOAAa M KHUCIOPOJA), NMPUTOTOBJICHUIO
pPacTBOPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOrO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, heHoadTaaenH, METUIOPAHK U APYTHE).

K xonmy oOyueHust B 9 kJjacce mpeIMETHBIE Pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IOHATHUN: XUMUYECKUI 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELIECTBO, CI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3EKTPOOTPHUIIATENIFHOCTD, CTENEHb OKUCICHMS, XUMHUYECKas peakius, XUMHUYEecKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pacTBOP, IEKTPOJIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMpOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMUECKas pelérka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakIuu, MpeaeibHO TOIMyCTHUMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHSATHI U MPUMEHSATH 3TH
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPAICHUH;

UCIIOJIb30BAaTh XHMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJCHHS (QOpMYyJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX JJIEMEHTOB B
COECIMHEHUSAX PpA3JIM4YHOIO COCTaBa, MPHUHAIJIECKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COelMHEHUN mo Qopmysiam, BUA XUMUYECKOW CBs3U (KOBAJICHTHAs, MOHHAS,
METAJIJIMYECKas)) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich [lepuoanueckoro 3akona [I. 1. MenzaeneeBa U 1€MOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBl XMMHYECKHX OJJIEMEHTOB: pasiHuaTh IMOHATHA «IJaBHas mnoarpymma (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCHTH 0003HAU€HHs, KOTOpHIE HUMEIOTCSI B IEPHOAMYECKON Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHMS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M
3apsa Aapa, o0IIee YMCiIo 3JIEKTPOHOB U pacHpeIeIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0O0IMe 3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M HX
COEIMHEHUI B IpeJieax MalbIX MEPUOJIOB U TJIABHBIX MOATPYNN C YYETOM CTPOEHUS
UX aTOMOB;

KJIAaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3 deKTy, 10 U3MEHEHUIO CTEeNEeHEeH OKUCIEHHUS] XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHENMPUUYECKHEe XUMHUYECKHE CBONCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MIOATBEPKIas ONMMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHii;

COCTaBJISITh YPABHEHHUS SJICKTPOJUTUYECKON TUCCOLUAIIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXIY BELIECTBAMU
pa3IMYHbIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUH MOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTH
NPOTEKaHUS XUMUYECKUX MPEBPAILIECHUH B Pa3JINUHbIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peaKInm;

coOnrofaTh TMpaBuia TMOJb30BAaHUS XHMMUYECKOM TMOCyJol U JabOpaTOpHBIM
o0opy/noBaHuEM, a Tak)Ke MpaBuia oOpallleHusi C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYCHHIO
1 cOOMpaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHaKa M YIJIEKHCIIOTO rasa);

IPOBOJIUTH PEAKLUH, TOATBEPIKIAIOIINE KAYEeCTBEHHBIH COCTAaB Pa3jIMYHBIX BEILECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMuia-, MoAMI-, KapOoHar-, ¢ocdar-,



CWIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS W HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBLHON NESITENBHOCTA — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATHU3aIlMi0, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHI, €CTECTBEHHO-
Hay4YHbIE METOABl TIO3HAHHWS — HAOJIOJCHHWE, W3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIl U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUJIACC
Ne HaumenoBaHue pa3jiesioB U Komriecrso tacos JaekTpoHHbIe (HU(POBHIE)
n/n TeM NPOrpaMmbl Bcero f;;::::ﬂbm’le ;I;’ g::::qec'me o0pa3oBaTe/ibHbIE PECYPCHI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bu6mmoreka [IOK
NPaKTHYECKOHN JIESITeIbHOCTH https://m.edso0.ru/7f41837c
YyeJI0BeKa
12 BemntecTBa 1 xumMmmueckue 15 1 bu6mmoreka [JOK
peakiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopona. [Tonsatue 6 bubnnorexa [HJOK
00 okcHIax https://m.edsoo.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 8 1 bu6nmoreka [JOK
U COJISIX https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBaHHSX https://m.edsoo0.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuorexa [JOK

HEOPraHUYECKUX COCIUHEHU
Hroro no paszneny 30

https://m.edso0.ru/7f41837¢c

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumu4deckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE Pe€aKIuu

Ilepronnueckuii 3aKOH U
ITepuoanueckas cucrema

3.1 XHUMUYECKHX dJ1eMeHToB 1. 1. 7
Mennene-eBa. CTpoeHue
aToMma

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c



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

Xumudeckas CBS3b.

3.2 OKHUCIUTEIILHO- 8 Bubmuorexa LIOK
BOCCTAHOBUTEbHBIE PEAKIHII https://m.edsoo0.ru/7f41837¢
buommoreka [{OK
Hroro no pasaeny 15 https://m.edscL)E).ru/7f418370
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3znea 1. BemmecTBO M XUMH4YeCKHEe peaku
11 [ToBTOpEeHME U yriyOJIeHHE 3HAHUH 5 1 bubmuorexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLINAIIHS. 8 1 1 bubnnorexa [JOK
' XUMHUYECKHE PEaKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nen 2. HemeTa/uibl M UX coeTMHEHUS
21 OO0m1as XxapakTepucTUKa XUMHUYECKUX 4 1 bubmmoreka [JOK
' anemenToB VIIA-rpymmsl. ["agoreHs https://m.edsoo.ru/7f41a636
o | o e : B LOK
' TPYIHBL 2P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
bubmmoteka IIOK
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 https://m.edsoo.ru/7f41a636
COETMHEHUS
24 onewenton WALy, Sraeponn 5 ) 2 buGaoresa LIOK
' . : https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro 1o pasuery 25
Pa3nen 3. MeTasuibl U UX COeIMHEHHUS
. bubnmoreka [JOK
31 Obmwe cBoiicTBa MeTaIOB 4 https://m.edso00.ru/7f41a636
3.2 Baxknel1me MetTamisl 1 UX COSTUHEHUS 16 1 2 Brbmrorexa LIOK

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



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

Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



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

INOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
No KosaunyectBo yacos Jara DJIeKTpoHHbIe HU(pPOBbIE
u/n Tema ypoka Beero Konrpoabnbsie IIpakruueckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoTbI pecypcbl
1 [Ipeamer xumun. Pons xumuu B 1 bubmuoreka [JOK
YKU3HU YeoBeka. Tera u BemecTsa https://m.edsoo.ru/ff0d210c
2 TTousTue o MeTomax mMo3HaHUs B 1 bu6mmoreka [IOK
XUMHAN https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnunoreka [JOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pasjeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 EH@I_HOTGM HOK
N ttps://m.edsoo0.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHON COJIN)»
bu6nmoreka [JOK
6 ATOMBI H MOJIEKYJIEI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CHMBOJTBI) XUMUYECKUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIIOXKHBIE BEIIECTBA 1 EH@I_HOTeKa HOK
ttps://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 EH6H,HOTCKa 0K
ttps://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
10 BelIeCTB. XUMHU4ecKas popmya. 1 bubnuorexa [IOK
BaneHTHOCTH aTOMOB XMMHYECKUAX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
11 OrHocuTenbHas aTOMHAs Macca. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2eae

OTtHOCcHuTENbHAS MOJICKYJIsIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast JoJIsI XUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COCUHCHUM https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MogsipHast macca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKue U XUMUYECKHE SIBIICHUS. bu6mmoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS bubmumoreka [IOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
| o e oo B LOK
N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIUi
s | o B LOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHs, OOMEHa)
o | LB T e B 10K
' o https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHast padora Nel o teme bubnuoreka [IOK
«BerecTBa 1 XUMHUECKUE PEAKIIHI https://m.edsoo.ru/ff0d4290
2L mosmea Kicropon - srevent Bumioteka LIOK
' https://m.edsoo.ru/ff0d448e
npocroe Bemectso. O30H
p | Smmemensmaen s B 10K
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
s | oot monyema oo BuGaionsa LOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnoposa
24 TennoBoii 3¢ hexT xumuaeckoin bubnnorexa [JOK
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peakuuu, IOHATHE O
TEPMOXMMHUYECKOM YPaBHEHUH, IK30-
U OHJOTEPMUYECKHUX PEaKLMAX

https://m.edsoo.ru/ff0d4790

TomuBo (HedTh, yroib U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 hitps://m.edsoo.ru/ffod4cda
MPEAOTBPAIICHHUS
o
s | e pem o3 1o e B LOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIA, U3YYCHHE €T0 CBOMCTBY
27 Boaopon — snemeHT u mpocTtoe bu6mmoreka [IOK
BemecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
Bojopoa. [Ipumenenue Bogopoa https://m.edsoo.ru/ff0d4dd0
29 IlonsaTHe 0 KMCIOTaX U COJIAX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d?2
30 CrniocoOsI nostydeHus BOAOPOIa B bu6mmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTHueckas Ta Ne 4 o Tem
31 «IPI?)JIyqef{iIeaH Ezgzpaalljne BO(,)HOEOILGB. bubmorexa HOK
. ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
35| nemcoma rara no vo mascomony Bu6morera LIOK
i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
o | Do oadn e B LOK
R . https://m.edsoo.ru/ff0d5708
3aK0HA 00BHEMHEIX OTHOIIECHUI ra30B
35 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TorsTue 06 bubmuorexa [JOK

WHJIMKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa kak pactBoputeb.
Hacebimiennsie 1 HEHACHIIICHHBIE

bubmuorexa [JOK

37 pacTtBOpbl. MaccoBast 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHre pacTBOPOB C bubnuorexa [JOK
onpeeaEHHON MacCOBOM JIOJICH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KontponbHas padota No2 o teme bubmuorexa [JOK
«Kucnopon. Bomopoza. Boma» https://m.edso0.ru/ff0d6342
40 Oxcupel: cocTaB, KIacCUPUKALNS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
g | oo o ok Buorera LOK
’ https://m.edsoo.ru/ff0d664e
amM(bOTEepPHBIX OKCHJIOB
42 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XuMHUYECKUE CBOMCTBA bubnuorexa [IOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
| Sl s B 0K
N ’ https://m.edso00.ru/00ad9474
CBOICTBa
IIpakTuyeckas pabora Ne 6. Perenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuorexa [JOK
«OCHOBHBI€ KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnueckas CBA3b MEKIY bubnnorexka [JOK

KjIaCCaMH HCOPIraHUYCCKUX

https://m.edsoo.ru/00ad9a50
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COETUHEHUN

O06001IeHrEe U cUCTEMaTU3 AU

bu6mmorexa [IOK

49 3HaHU https://m.edsoo.ru/00ad9cb?2
S0 "Oompame rmmcon neoprammcers BuGnorerca LIOK
- https://m.edsoo.ru/00ad9ela
COCIMHCHMI
51 ommmsccran snewertron, ommme o BiSmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
IPYIIAxX CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepuonuueckas cucrema bu6mmoreka [IOK
XuMHu4eckux 3aementos 1. U. https://m.edsoo.ru/00ada52¢c
Menneneesa
53 [lepuoapl, rpymnimbl, MOATPYIIIIHI bubmmorexa [TOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnunoreka [JOK
saep. U3ororsr https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 06OJIO‘-I€KV Bubmorexa [IOK
55 aToMOB 351eMeHTOB [lepunoanueckoit httos://m.ed 100ada6b
PS://M.edso0.ru adaoncC
cuctemsl /. . MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubmuorexa [JOK
[Mepuoanyeckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenpneneeBa
3nauenue [lepuoguyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NIPAKTUKU. [[. bubnnoreka [JOK
W. MenneneeB — y4€HbIi, Meaaror u https://m.edso0.ru/00ada96e
rpKIaHUH
58 DIEeKTPOOTPULIATETLHOCTh ATOMOB bubnmoreka [JOK
XHMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas XxumMudeckas CBsI3b bubmiorexa LOK

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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60 KoBanentHas nossipHas XuMuueckas 1 bubmuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast 1 bubmumoreka [IOK
XUMHUYECKas CBSA3b https://m.edsoo.ru/00adaab9
bubanoreka [IOK
62 | Crenens oxucuemms . https://m.edsﬁ).ru/OOadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEILHBIC 1 bubmuorexa [JOK
peakiuu https://m.edsoo.ru/00adb076
bubanoreka [IOK
64 OKUCIUTEIN U BOCCTAHOBUTEIIH 1 hitps://m.e dsg).ru 100adb076
65 | cCrpoomne arowa, Komtrscon . bu6morera LIOK
CBATEY https://m.edsoo.ru/00adb486
66 PesepBHrliit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CUCTEMATH3AIUS 3HAHWM https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600meHne u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cUCTEMaTU3alvs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adaab8
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9 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka K I Aara o0pa3oBaTeJbHbIE
/i yp Beero OHTPOJILHBIE pPaKTHYeCKHe W3yueHns p
padoThI padoThI pecypcbl
[Tepuonuueckuii 3aKOH.

1 [Tepuonnueckas cucrema 1 bubnmoreka [JOK
XUMHYECKHX 31eMenToB J1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XﬁMI/I‘leCKI/IX DJIEMEHTOB 1 Eubmorexa IIOK

N https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Krnaccudukanus 1 HOMEHKIATypa bubnuorexa [JOK

3 1 )

HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme

5 «[ToBTOpEHUE U yriydaeHue 1 1
3HAHUN OCHOBHBIX Pa3eNioB Kypca
8 Kitacca»

Knaccudukanms xumuaeckux bubnuoteka [JOK

6 o 1 }
peakuuii Mo pa3IMyHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsTHE 0 CKOPOCTH XUMHUYECKOU

7 €aKInu HOHSII”)FI/IC 0 TOMOT'€HHEIX U 1 bubmaorexa [JOK
PCAKLIHH. https://m.edsoo.ru/00adbe9a
reTepOTeHHBIX PEaKIHIX
ITonsarue o XUMHYECKOM

aBHOBecHH. DaKTOPBI, BIUIIOIINE
8 Ea CKOPOCThH XI/IMI/I‘IEI::CI(’Of/'I eaKHII/II/I 1 Eubmorexa LIOK
p peaKn https://m.edso0.ru/00adc28¢c
U TOJIOKEHNE XUMHUYECKOTO
paBHOBECHS
9 OxucinuTenpHo- 1 bubnuoreka [IOK

BOCCTAHOBUTCIIbHBIC PCAKIIUN

https://m.edsoo.ru/00adcade
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Teopust 31EKTPOTUTHUECKON

10 nqucconnanuu. CUIbHBIC U cl1a0ble bubmorexa LIOK
: https://m.edso00.ru/00adcd68
AJIICKTPOJIUTHI
11 Honnble ypaBHEHHUsI peaKIuit bubmorexa [IOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHMH B CBETE MPEACTABICHUI bu6mmoreka [IOK
00 3JICKTPOIUTHYECKON https://m.edsoo.ru/00add5d8
JIACCOLIAAIINN
5| e cokers ok B LOK
. https://m.edso0.ru/00add8b?2
AICKTPOJUTUYECKON JUCCOIHAITIT
14 [TonsiTue o runponuse conen bubmorexa [IOK
https://m.edso0.ru/00add9d4
15 O00011IeHNE U CUCTEMATU3AIUS bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
IIpakTHyeckas Ta Ne 1.
16 «Il’)jmeancaljcnpeall)?/loM:HJIaanHX bubmorexa HOK
https://m.edsoo.ru/00addbfa
3a7a4»
KonTponbnas padota Ne2 no teme
17 «QJIEKTpOIUTHYECKAs bubnuoreka [IOK
nucconmanys. XUMUYECKUe https://m.edsoo.ru/00addecO
pPEaKIuu B pacTBOPAX»
18 Xemcone conirna v nprtepe Buawoterca LIOK
https://m.edsoo.ru/00addfe2
XJIopa
19| xemcomms oaofior. nomyaemie Bumoterca LIOK
’ ’ https://m.edso0.ru/00ade104
MIPUMEHEHUE
[IpakTrueckas pa60T31 Ne 2 mo Teme Bubnmorexa [IOK
20 «[lony4yenue coTHON KUCIIOTHI,

M3y4yeHue e€ CBOMCTB»

https://m.edsoo.ru/00ade348
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Brrancnenus no YpaBHCHUAM

. bu6mmoreka [IOK

21 XUMHUYECKUX PEAKIUi, €CIIU OUH hitps://m.eds00.ru/00ade488
W3 pEeareHTOB JIaH B N30BITKE — :

29 OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB bubmuorexa [JOK
VIA-rpymimsr https://m.edsoo.ru/00ade64a
AJNIOTPOITHBIE MOJM(PHUKALINN CEPHI.

23 Haxoxnenue cepol u eé bu6mmoreka [IOK
COCJIMHEHUI B IPUPO/IC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI

2 Grmmecoune n ot buGmorexa LIOK

8 https://m.edsoo.ru/00ade802
CBOICTBa
| e, et o, Bunionsa LOK
8 https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XHAMHMUYECKHUE PEAKIMH, JIEIKALUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba

26 IIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnorexa [HOK
XUMHYeCKoe 3arpsisHEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COEJIMHEHUSIMU CEPBI

27 Brruncienune MaccoBoii 10U bu6nmoreka [JOK
BBIXOJIa IPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCcTHKa SJIEMEHTOB
VA-rpynmL. Asor, bubnuoteka [JOK

28 DACTIPOCTPAHCITHE B IPHPOE, https://m.edsoo.ru/00adeea6
(bu3znyecKkrue 1 XUMHUYECKHe — '

CBOICTBA
| e b BuGorera LOK
CCKHE CBOMCTRA, TOTYHCHHC https://m.edso00.ru/00adf004
Y TIpUMEHEHNE
30 [IpakTuueckas pad6ora Ne 3 o Teme bubnnorexka [JOK

«HOJ’IY‘{CHI/IC aMMHaKa, N3y4YCHHUC

https://m.edsoo0.ru/00adf180
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€ro CBOICTBY

A3OTHAas KUCOTa, €€ (hu3ndecKue u

bu6mmorexa [IOK

3l XAMUYECKHE CBOUCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
p | o e wmem Buniorsa LOK
YROOP ) . https://m.edsoo.ru/00adf518
3arpsiI3HEHUE OKPYIKAIOIIEH CPeIb
COEMHEHNUSAMU a30Ta
33 $(())§((11))(()) pl.{glKIsII:fn((l));): (bq())prl)jn(;gz:fne u bubmorexa LHOK
p N https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
Hcnonp3oBanue GocaToB B
34 KauyeCTBE MHUHEPATbHBIX bu6mmoreka [IOK
ynoOpeHuil. 3arpsisHeHue https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
s | Sremon et B 10K
PHPOZE, - https://m.edsoo0.ru/00adfd9c
XUMHAYECKHE CBOMCTBA
Oxcupsl yriaeponaa, ux Gu3nvecKue
3% Sromonmeckue npoGrew BuGnorexa 10K
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VroabpHas KUCIIOTA U €€ COJIN bubmaorexa [JOK
https://m.edso0.ru/00ae006¢
ITpakTuyeckas padora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnnoreka [JOK
KauecTtBeHHas peakuus Ha https://m.edsoo0.ru/00ae027¢
KapOoHaAT-NOH"
[TepBoHaYaIbHBIE MTOHATHS 00 Bubmorexa LIOK
39 OpraHUYEeCKUX BEUIECTBAX KaK O

COEIMHEHUSIX yIiiepo/ia

https://m.edso0.ru/00ae054e
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bu6mmoreka [IOK

40 KpemHuii u ero coepunennus https://m.edso0.ru/00ae080a
[TpakTuyeckast pabora Ne 5.

41 Pemenue skcnepuMeHTaIbHBIX bubmuorexa [JOK
3a1a4 1o TeMe «Bakueie https://m.edsoo.ru/00ae0bf2
HEMETAJIbl U UX COCTUHECHUS»

)
2 B neveratn buGmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCIUHEHUS»
OO6m1as XxapakTeprucTrUKa
XUMUYECKUX IJIEMEHTOB —

43 METaUI0B. MeTamn4deckas CBsI3b U bubmuorexa [JOK
METaJJIMYeCKast KPUCTAIINIeCKasl https://m.edsoo.ru/00ae103e
pemérka. Gu3ndyeckre CBOMCTBA
METaJJIOB

w | oo ol wemo Buorera LOK

N https://m.eds00.ru/00ae1156
HaIpsHKEHUHA METaJIOB
OO1u11e crnocoObl MOTyYSHHS
MET B. CrinaBel. Beraucnenus
45 ns ;ijEiIBOHeH(f/IﬂJ;laXHMquCK(I:/IJ;I(e bubmorexa LHOK
N https://m.edso00.ru/00ae1156
peakIuii, €clii OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
46 ITonsTHE O KOPPO3UM METAIIOB bubmmorexa [TOK
https://m.eds00.ru/00ae1278
bu6mmorexa [IOK

47 [Hesosmere meTans: https://m.edsoo.ru/00ae14b2

48 Oxkcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2

49 Illenoyno3eMenbHBIE METATIIBI — bu6mmorexa [IOK
KaJbLIUI U MarHui https://m.edsoo.ru/00ae15e8

50 Bakuelinme coeqMHEHNUA KLU bu6mmoreka [IOK



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

https://m.edso0.ru/00ae15e8

O0001IeHrEe U cUCTeEMaTU3 AU

51 .
3HAHUU
52 JKECTKOCTH BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886
o
o | Mo G0 e Bunionsa LOK
" https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bu6mmorexa [IOK
>4 AsomHimi https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kereso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xene3a (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cHCTeMaTH3aIs
3HAHUI
[TpakTuueckas paborta Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a1a4 1o teme «Baxueiine https://m.edsoo.ru/00ae3de8
METAJTBI U UX COCTUHEHUS
Brruncnenus mo ypaBHEeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 PEareHTOoB JIaH B U30BITKE WU bubmuorexa [JOK
COJCPKUT IpUMecH. Berauciienus https://m.edso0o.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakImu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUI
62 KonrtponsHas padora Ne4 o reme

«BaxxaeuIme MeTayuibl U X



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

COCAUHCHUA»

63 BemectBa u maTepuaisl B 1 bubmuorexa [JOK
MMOBCETHEBHOM JKU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHNE 1 bubmuorexa [IOK
OKpY KaroIIel Cpebl https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHuu 1 bubmuorexa [JOK
9KOJIOTMYECKUX polIiieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O60011IeHNE 1 1 bubmumoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PesepBHbiit ypok. O6001eHne u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PesepBHrlit ypok. O60011eH1Ee 1 1 bu6mmoreka [IOK
CHCTEMaTH3aIlHs 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2







