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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1mo XMMHM Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTaBICHA HA OCHOBE TPEOOBAHMM K pe3ysibTaTaM OCBOSHHS OCHOBHOU
o0pa3oBaTenpHON POrpaMMbl OCHOBHOTO 00Iero odpa3oBanus, npenacraBieHHbx B @I'OC 00O, a Taxxke Ha OCHOBE (eAepaibHON pabodeii
IIPOrpaMMbl BOCIIUTAHUS U € YYETOM KOHIENILIUU MPENoaBaHus yueOHoro mpeamera « XumMus» B 00pa3oBareiabHbIX opranuzauusax Poccuiickoit
denepanuu.

[IporpamMma mo Xxumum Aa€T NMpeAcTaBiIeHUE O LeNsAxX, oOIel cTpaTernu 00y4YeHHs, BOCIIUTAHUS U Pa3BUTHUS OOYYarOLIUXCSl CPEACTBAMU
y4eOHOro TMpeaMeTa, YCTaHaBIMBaeT o00sA3aTeNbHOE TMPEAMETHOE COJAEpKaHHe, IpeayCcMaTpUBaeT paclpelesieHne ero mno KiaccaM |
CTPYKTYPHPOBAHHUE 110 pasacjaM 1 TEMaM NpPOorpaMmbl IO XUMHUH, OMPEACTIACT KOJIUUCCTBCHHBIC U KAYCCTBCHHLIC XapPaKTCPHUCTHUKU COACPIKAHMA,
PEKOMEHIyEMYIO MOCIEA0BATEIBHOCTh U3yUEHUSI XUMHUH C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKU y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs, OnpeaesiseT BO3MOKHOCTH ITpeIMeTa JUIsl peain3aluy TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHOM IpOrpaMMBbl Ha YPOBHE OCHOBHOI'O 00I11€T0 00pa30BaHus, a TaKKe TPEOOBaHUH K pe3yIbTaTaM 00yUYeHHsI XMMUU Ha YPOBHE Liejei
M3Yy4eHHUsI PeMETa U OCHOBHBIX BUOB yUeOHO-ITO3HABATEIBHOMN IEATEIHHOCTH 00YUaIOLIErocs 0 OCBOEHUIO Y4eOHOTO COJepKaHUSL.

3HaHME XUMHHU CIIYKUT OCHOBOM /U1 (hOpMUPOBaHKS MUPOBO33pEHUS 00YUaIOIIerocs, €ro NpeACcTaBlIeHNi 0 MaTepHaIbHOM €JMHCTBE MUPAa,
BAXKHYIO POJIb UTPalOT (OpMHUpYEMble XUMUEH MPEACTaBICHUS O B3aUMOIIPEBPAILIEHUSAX SHEPTrUU U 00 3BOJIOLUH BEIIECTB B MPHUPOJE, O MyTAX
pernieHus rao00aabHBIX TPOOIEM YCTOWUHNBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPhEBOM, SHEPTETHUECKOM, TIHIIEBOM M SKOJOTUYECKON 0€30MMacHOCTH,
po0JIeM 31paBOOXPaHEHUS.

N3yyenne xumuu:

CHOCOOCTBYET pealin3alliid BO3MOXKHOCTEHM Ui caMOpa3BUTUS U (OPMUPOBAHUS KyJIbTYPbl JUYHOCTH, €€ o0med U (yHKIMOHaIbHON
IPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHHME MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEH OOydaroluxcs, HaBBIKOB WX CaMOCTOSITENIbHOW Yy4ueOHOM
JESITEeNIbHOCTH, KCIEPUMEHTANIbHBIX U HMCCIEI0BATENIbCKUX YMEHUH, HEOOXOJUMBIX KaK B MOBCETHEBHOW KU3HU, TaK U B MPO(ecCHOHATHHOM
JeSITeNbHOCTH;

3HAKOMHUT CO CTEeUU(UKONH HAYYHOrO MBIIICHUS, 3aKJIabIBA€T OCHOBBI IIEJIOCTHOTO B3IUIAIa Ha €IMHCTBO MPUPOJIBI U YETIOBEKA, SABISETCS
OTBETCTBEHHBIM 3TallOM B JOPMHUPOBAHUH €CTECTBEHHO-HAYUYHOM rpaMOTHOCTH 00y4YarOIIUXCs;

crocobcTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKIJIA]l B
9KOJIOTHUECKOe 00pa30BaHUE 00YyYaIOLINXCS.

JlanHple HampaBleHUS B OOyYEeHUM XHUMHUU OOECIIEUUBAIOTCSA CHEMU(UKON CcolepKaHus Y4yeOHOro IMpeaMeTa, KOTOpPBIH SBiseTcs
MeJarornyecky aJaTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XUMHUH Ha OMPEeIEHHOM dTane e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs OPUEHTUPOBAH HA OCBOCHHE O0YUYAIOITUMUCS CUCTEMBI TIEpBOHAYATBHBIX MTOHSATHI
XHUMHH, OCHOB HEOPTraHMUECKON XUMHUHU ¥ HEKOTOPHIX OT/IETbHBIX 3HAYMMBIX MOHATHI OpraHU4YeCKONH XHUMHHU.



CtpyKTypa coJep KaHus MporpaMMbl 110 XUMUHU ¢(hOPMHPOBAHA HA OCHOBE CUCTEMHOI0 1MoAX0/a K €€ n3yueHuro. ColepxaHue CKIIaabIBaeTCs
U3 CUCTEMbI IMOHATHH O XMMHUYECKOM JJIEMEHTE U BELECTBE U CUCTEMbI MOHATHH O XUMHUUECKOW peakuuu. O0e 3TH CUCTEMBbI CTPYKTYpHO
OpraHU30BaHbI 10 MIPUHIIMITY TOCIEI0BATENILHOIO PA3BUTHSI 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOI'O YU€HUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [Tepuonnueckoro 3akoHa J[. 1. MeHeneeBa kKak OCHOBHOIO 3aKOHA XUMUMU;

— YUYEHHS O CTPOCHHH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABIECHUN 00 AJIEKTPOIUTUYECKON JUCCOLMAIIMM BEILIECTB B PaCTBOPAX.

TeopeTnueckre 3HaHUS pacCCMATPUBAIOTCS HA OCHOBE SMITMPUYECKHU MOJYYEHHBIX U OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEI0BATEIBHO
OT OJHOTO YpPOBHSI K JPYrOMY, BBINOJHSS (PYHKUHUU OOBSICHEHHS M IPOrHO3UPOBAHMSI CBOMCTB, CTPOECHHS M BO3MOXKHOCTEH MPaKTHUYECKOTO
MPUMEHEHUSI U TIOJTyUYEHHUS U3Y4aeMbIX BEIECTB.

OcBoeHMe MporpamMmbl M0 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO NIPEJICTABICHUS O XMMUUYECKOM COCTaBJIAIONIeH HaydYHOW KapTHHBI MUDA B
JIOTUKE €€ CUCTEMHOMN MPHUPOAbI, IEHHOCTHOTO OTHOIIEHHSI K HAYYHOMY 3HAHHIO U METOJIaM MO3HaHUs B Hayke. V3yueHne XuMUU MPOUCXOIUT C
MIpUBJICYEHUEM 3HAHUM U3 paHee U3yUeHHBIX Y4eOHbIX mpeaMeToB: « Okpyskaromuit Mup», «bruonorus. 5—7 knacces» u «dusmka. 7 Kiaacey.

[Ipy u3yuyeHHH XUMHUHM MPOUCXOTUT (OPMHUPOBAHHE 3HAHUNA OCHOB XMMHUYECKOW HAyKH KakK OOJAacCTH COBPEMEHHOTO0 €CTECTBO3HAHMS,
MPAKTUYECKOH JIESTEIHbHOCTH YeJIOBEKa M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3a/1a4a yueOHOro MpeMeTa COCTOUT B (POPMUPOBAHUN
CHUCTEMBbl XHUMHYECKUX 3HAaHMM — BaXHEUIMUX (HAKTOB, IMOHATHHA, 3aKOHOB W TEOPETHYECKHX IIOJOKECHHM, JOCTYIMHBIX O000O0IICHHIA
MHPOBO33PEHYECKOT0 XapaKkTepa, sI3bIka HayKH, B MPUOOIIEHIH K HAyYHBIM METOAaM MO3HAHUS MPU U3yUYEHUU BEIIECTB U XUMUYECKUX PEaKIIHil, B
(hopMUPOBAaHUM U PA3BUTHU MTO3HABATENILHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-TI03HABATENIbHOM U y4eOHO-ICCIeA0BATEIbCKON JeSITENbHOCTH,
OCBOEHUU MpaBUJI 6€30MaCHOT0 0OpalIEHUS C BEIECTBAMH B IIOBCEAHEBHON KU3HU.

[Ipu u3yueHun XMMUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus BaKHOE 3HAUEHHE IPUOOpEITU TaKUe 1IeTH, KakK:

— (opMHUpOBaHNE UHTEIJICKTYalbHO PA3BUTOMN JTMUYHOCTH, TOTOBOM K caMOOOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHSATHUIO
pelIeHni, CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIIOBUSM KU3HU;

— HamnpaBlIEHHOCTh OOyuYeHHUs Ha CHCTEMaTH4yecKoe MPHUOOIIeHHE OOYYaloIUXCsl K CaMOCTOSITENIbHOW IMO3HABATEIbHON JEATeIbHOCTH,
HAy4YHBIM METO/IaM MO3HAHUS, POPMUPYIOIIMM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XHUMHUH;

— ofecrieyeHne YCJIOBUH, CIIOCOOCTBYIOIIMX NPHOOPETEHHI0 OOYyYaIOIIMMHUCSA OIbITa Pa3HOOOPa3HOM JAeATENIbHOCTH, MO3HAHHUS U
CaMOIO3HAHUS, KJIFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHILIMH ), UMEIOIINX YHUBEPCATbHOE 3HAUYCHHE /TSl pa3IMYHBIX BUJIOB JIEATEIbHOCTH;

— (hopmupoBaHue 001Iel PYHKINOHATIBHON U €CTeCTBEHHO-HAYUYHOM I'PaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBSCHITH U OLEHUBATH SBICHUS
OKpY’KaIOIIEero MUpPa, UCIONb3Ysl 3HAHUS U OMBIT, NOJIYYECHHBIE MIPU W3yUYEHUH XUMMH, IPUMEHSTh UX MPU PELIeHUH NpoOieM B MOBCETHEBHOMN
KU3HU U TPYJIOBOU IEATEIBHOCTH;



— ¢opmupoBaHne y OOyYaromUXCSd TyMAaHUCTUYECKUX OTHOIICHWH, MOHMMAaHUS IICHHOCTH XUMHUYECKUX 3HAHUU MJIs1 BBIPAOOTKU
HKOJIOTHYECKH 1IeTIECO00PA3HOTO MOBEICHHS B OBITY U TPYIOBOU IEATEILHOCTH B IENISAX COXPAaHEHHsI CBOETO 370POBbS H OKPYIKAIOLICH PUPOIHOM
Cpenbl;

— pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CAMOBOCIUTAHHIO HA OCHOBE YCBOGHHS OOIIEYETOBEYECKHX
[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIS 1 HaNpaBICHHOCTH JAIbHEHIIIEro 00yYeHNUsI.

OO6iee yrciio YacoB, OTBEAEHHBIX JIJIsl M3YUYECHHS] XMMUHU Ha YPOBHE OCHOBHOT'O OOIIero oOpa3oBaHus, cocTaisieT 136 4yacoB: B 8 kiacce —
68 yacoB (2 yaca B He/ient0), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COJAEP)KAHUE OBYUYEHUS

8 KVIACC

IlepBoHaYa/IbHBbIE XUMUYECKHE TOHATHS

[Ipenmer xumun. Ponb XuMuu B )KU3HU YelloBeKa. XUMUs B cucTeMe Hayk. Tena u BemecTBa. @U3nUecKre CBOWCTBA BEIIECTB. ArperarHoe
coctosinue BemecTB. [IoHATHE 0 MeToIaxX MOo3HAaHUS B XUMUH. YucThle BeniecTBa U cMecH. CriocoObl pa3aesieHus CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE dIeMeHThl. CUMBOJIBI XMMHUECKUX 3J1eMeHTOB. [IpocThie U cliokHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE
y4EHHE.

Xumunyeckass Gopmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA cOocTaBa BellecTB. OTHOCHTENbHAsI aTOMHas
Macca. OTHOcUTeNbHas MOJIEKYJIsIpHas Macca. MaccoBast 1011 XMMHUYECKOI0 3JIEMEHTa B COEMHEHUU.

KonnuectBo BemectBa. Moib. MossipHast macca. B3anMocBsI3bp konn4decTBa, MacChl M YUCIIa CTPYKTYPHBIX €IMHHUIL BemiecTBa. Pacuérel mo
(dbopMysiaM XUMHUYECKUX COSAMHEHUH.

Ouznyeckne U XMMHUYECKUE SIBICHUS. XUMUYeCcKas peakius U e€ Mpu3Haku. 3aKOH COXPAaHEHHUsI MAcChl BEIIeCTB. XUMUYECKHE YPaBHEHUSI.
Knaccudukanus XuMHUECKUX peakluii (COeTUHEHMS], pa3I0KEHHSs, 3aMellleHUsl, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYJOH, MpaBWjaMy pabOThl B jJabopaTopuu W MpuéMaMu oOpamieHus ¢ jJabopaTOpHBIM 000PYIOBaHUEM,
M3y4YeHHE W onmucaHue (U3MYECKMX CBOMCTB 00pa3lloB HEOPraHWYECKUX BEIICCTB, HaOMIOACHHE (pu3nueckux (TUIaBJICHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUTICHHE U KOHACHCAIUS BOJIbl) U XUMUYECKHX (TOPEHHE CBEYH, IPOKAIIMBAHNUE METHOM MPOBOJIOKH, B3aUMOJICH CTBHE
MeJla ¢ KUCJIOTOM) sIBI€HUH, HAOI0JeHHE U OTMCAaHUe MTPU3HAKOB MTPOTEKAHUA XUMUYECKUX peakiuii (pa3iokeHre caxapa, B3auMOJIeCTBUE CEPHOI
KHCJIOTHI C XJIOPHJIOM Oapus, pa3noxeHue ruapokcuaa meau (11) mpu HarpeBanuu, B3auMoIeHCTBHE XKene3a ¢ pactBopoM cos meau (1), uzyuenue
Croco00B pa3fieNieHus CMEceil: C MOMOLIbI0 MarHuTta, (UIbTpOBaHHUE, BHIIApUBAHUE, NUCTHIUIALMUS, XpoMarorpadus, MpPOBEACHUE OUYHCTKH
MOBapEHHOM COJIM, HAOIIOIEHNE U OMKMCAHUE PE3yIbTATOB MPOBEACHUS OMbITA, HILTIOCTPUPYIOIIETO 3aKOH COXPaHEHHs MacChl, CO3/IaHUE MOJIeNen
MOJIEKY (IIapPOCTEPKHEBBIX).

Baxkueiilue npeacraBuTe/ M HEOPraHMYeCKMX BeleCTB

Boznyx — cmech razo. CoctaB Bo3ayxa. Kuciaopon — aneMeHT U mpoctoe BemecTBo. HaxoxaeHue Kucinopoaa B npupoze, hpuzndeckue u
XUMHYeckre cBoicTBa (peakuun ropeHus). Okcupapl. I[Ipumenenue kuciopoga. CrnocoObl THOMy4eHHMs KHUCIOpPOAa B JIabOpaTOpUHM U
npoMslieHHOCTH. KpyroBopot kucnoposa B npuposie. O30H — aioTponHas MoAu (UKL KUCIOPOA.

TennoBoit 3¢pdexT XxuMuyeckol peakui, TEPMOXUMUYECKUE YPABHEHHUS, K30~ U SHIOTEPMHUYECKHE peakiuu. TOIUIMBO: Yyroib U METaH.
3arps3HeHue Bo3/lyXa, yCHUIeHHE NapHUKOBOro 3(pdekra, pazpylieHne 030HOBOro Cosl.

Bonopon — anemeHT u nmpoctoe BemecTBo. HaxoxaeHue Bojiopoja B mpupoe, Gpu3ndeckue 1 XUMUYeCKUe CBOICTBA, MPUMEHEHHUE, CIIOCOOBI
nostydyeHus. Kuciotel u comnu.

Monsipablii 00BEM ra3oB. PacuéTsl Mo XUMUYECKUM ypaBHEHUSIM.



dusnueckue cBouicTBa BoJbl. Bona kak pacrBopurens. PacTBopsl. HachlllieHHbIE U HEHACBIILIEHHBIE pacTBOPHI. PacCTBOPUMOCTE BELIECTB B
BojZie. MaccoBasi 101 BellecTBa B pacTBOpe. XMMHMUecKHue cBOMCTBA Boabl. OcHoBaHUs. Poib pacTBOpOB B MpPUPOJE UM B KU3HU YEJIOBEKA.
KpyroBopoT BobI B Iipupoie. 3arpsi3HEHHE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA NPUPOTHBIX BOJI.

Knaccugpukamuss Heopranmveckux coeamHeHuil. Oxcunpl. Kiaccumdukanms okcumoB: coneoOpasyrommue (OCHOBHBIE, KHCIIOTHEIE,
amdoTepHbIe) U HecoeoOpazyronme. Homenkinarypa okcuoB. @u3nueckie 1 XUMAYECKHE CBOWCTBA OKCUAOB. [lomydyeHne okcuaos.

OcHoBanus. Knaccuduxarysi ocHOBaHUMN: 1IETOYM U HEpAacTBOpUMbIe ocHOBaHUs. HomeHknarypa ocHoBaHuil. dusnueckue U XMMHUYECKHE
CBOMCTBA OCHOBaHUU. [lonyyeHne ocHOBaHMM.

Kucnotsl. Knaccudukanusa kucnor. Homenknarypa kuciot. @u3nyueckue 1 XMMUYECKHE CBOMCTBA KUCIIOT. Psi aktuBHOCTH MetautoB H. H.
bekeroa. [lony4yeHue KuCIIOT.

Comu. Homenkiarypa coneit. ®uznueckne U XUMUYECKHE cBoMcTBa colieid. [lomyyenue conen.

['eHeTn4eckas CBSI3b MEXKIY KIACCAMH HEOPTaHUYECKUX COEIUHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpe/IeIeHHE COJIepKaHus KUCIOpoa B BO3AyXe, MOJyueHne, COOMpaHue, paclio3HaBaHUE U U3yuyeHUe CBOMCTB KHCIOpPOa,
HaOJI0/IeHNE B3aUMO/ICHCTBUS BELLIECTB C KUCIOPOAOM M yCIIOBHS BOSHUKHOBEHUS U MPEKpalleHHs TopeHus (moxapa), 03HaKOMJIEHH € ¢ 00pa3iamMu
OKCHJIOB U OIMCAHHE X CBOMCTB, OJyuyeHUE, COOMpaHue, paclio3HaBaHUE U W3YUYEHHE CBOMCTB BOJOpOa (FOpeHHe), B3aUMO/ICICTBIE BOIOPOIa
¢ okcugmom Mmemau (1) (BO3MOXKHO HCIIONB30BaHWE BHICOMATEPHAIOB), HAOIIOJCHUE OOpa3IOB BEIIECCTB KOJWYECTBOM | MOIIb, MCCIICIOBAHHE
0COOEHHOCTEH pacTBOPEHHUS BEILIECTB C Pa3IMYHON paCTBOPUMOCTHIO, TPUTOTOBIEHUE PACTBOPOB C OIPEIeIEHHON MAacCOBOM J10JIel pacTBOPEHHOTO
BEIECTBA, B3aUMOCHCTBHE BOJIbI C METAJUIaMU (HATpUEM M KajbleM) (BO3MOXKHO HCIIOJIb30BAHME BUIEOMATEPHAIIOB), UCCIIeOBaHN e 00pa3IoB
HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB, HAOMIOJCHHE HM3MEHEHMs] OKPACKU MHIMKATOPOB B PACTBOpPax KUCIOT U IeJouyel, H3yuyeHue
B3aumo/ieiicTBus okcunaa menu (l1) ¢ pactBopoM cepHOI KHCIOTHI, KUCIOT ¢ METaJUIAMH, PEaKIUi HEeHTpaiu3anuy, MojiyueHne HepacTBOPUMBIX
OCHOBaHMUH, BBITECHEHHWE OJIHOIO METajla JIPYTMM M3 PAacTBOpa COJM, PEIICHHE SKCIEPUMEHTAJIbHBIX 33Jad N0 Teme «BaxHeilline Kiaccel
HEOPraHUYECKUX COCAMHEHUI.

IMepuonuveckuii 3akoH u [lepuoanyeckasi cucrema xuMudeckux iemMeHToB [I. M. MenaeneeBa. Ctpoenne aTtoMoB. XUMM YeCKast
cBsI3b. OKHC/INTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUN

IlepBble MONBITKH KiIaccH(UKAUN XUMUUECKUX 3JeMEHTOB. [IoHATHE O Ipymnmax CXOAHBIX 3JIEMEHTOB (ILEJIOUHbIE U IIET0YHO3EMENIbHbIE
MeTaJUIbl, FaJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHTbI, KOTOpbIe 00pa3yroT aM(OTEepHbIE OKCUABI U THIPOKCHUIBI.

Ilepnognuecknii 3akoH. llepnonnueckas cucrema xumudeckux eMeHToB [I. M. Menneneesa. KopoTkonepnonHas U JIIMHHONIEPUOJHAS
¢dopmel [Teproauueckoit cucreMbl xummuaeckux siaemeHToB J[. Y. MenaeneeBa. [lepuoast u rpynmbl. @u3nUecKUuil CMBICI TOPSIKOBOTO HOMEpA,
HOMEPOB MEPUO/IA U TPYIIIBI JIEMEHTA.



Crpoenne aromoB. CoctaB aroMHbIX siep. M3orombl. DnexTponsl. CTpoeHHE AIEKTPOHHBIX 000J0YEeK aTOMOB MEpBBIX 20 XUMHUYECKHX
anemeHToB [lepuonnueckoii cucremsl 1. . Menneneesa. XapakTepuCcTUKa XUMHUYECKOTO AJIIEMEHTA IO €ro MOJ0KEeHUIO0 B [leprnoandeckoii cucreme
. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, META/NIMYECKUX M HEMETAIIMYECKUX CBOWCTB IO TpymiaM M
epUOaM.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoii cCTEMbl XUMHUYECKHUX 3JIEMEHTOB JUIs pa3BUTHS Hayku U pakTuku. [{. 1. Mennenees
— YYEHBIN U TPaXJaHUH.

Xumunueckas cBsi3b. KoBaneHTHast (mosisipHasi U HEMOJIIpHAsi) CBsI3b. DJNEKTPOOTPHUIATEIbHOCTh XUMUYECKUX 371€MEHTOB. VloHHas CBSI3b.

Crenenp oxwuciaeHusi. OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. [Iporecchl OKWUCIEHHST W BOCCTAHOBIEHMS. OKHCIUTENH U
BOCCTaHOBUTEJIH.

Xumuueckuit IKCnepumMenm:

M3y4eHHe 00pa3lioB BEUIECTB METAJUIOB M HEMETAJUIOB, B3aMMO/IEHCTBIE THAPOKCHIA IMHKA C PACTBOPAMHM KHUCIIOT U LIEJI0OUel, TPOBECHHE
OTIBITOB, WTFOCTPUPYIOIINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (rOpeHne, peakliuy pa3ioKeHHsl, COeTUHEHUS).

Mesrcnpeomemnuwie ceasu

Peanun3anus MeXnpeaMeTHBIX CBS3€H MPU U3YyYEHUHM XMMHUH B 8 KJIaCCE OCYILECTBIIAETCS Yepe3 UCIOJIb30BAaHUE KAaK OOLIMX €CTECTBEHHO-
HAyYHBIX TOHATHH, TaK U MOHATUH, SABJIAIOIUXCS CHCTEMHBIMHA [UI OTAEIBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKIIA.

OOuire ecTeCTBEHHO-HAyUYHbIE MOHATUA: HAyyHbIH (hakT, TMIIOTE3a, TEOpHs, 3aKOH, aHAJIU3, CHUHTE3, KJIacCU(PUKaLUs, NMEePUOANYHOCTD,
HaOJI0/IeHUEe, SKCIIEPUMEHT, MOJICIMPOBAHKE, U3MEPEHHE, MOJIEIIb, SIBJICHUE.

@dusnka: Marepus, aToM, IEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIINJ, H30TOINbI, PaJUOAaKTHUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUN 3apsl,
BELIECTBO, TEJIO0, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA, I'a3, (pu3nyeckre BeIMUUHbI, €AMHULBI U3MEPEHUs, KOCMOC, TIaHeThl, 3B€3/1bl, COHIIE.

buomnorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHbIE OPO/IbI, 10JIE3HBIE HCKOTIaeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XuMHYeCKas peakuus

Ilepuognuecknii 3akoH. llepnonnueckas cucrema xumuueckux anemeHToB . M. MenneneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B
MU3MEHEHHH CBOMCTB XUMUYECKHX JIEMEHTOB IIEPBBIX TPEX NMEPUOJIOB, KaJIHs, KaJIbLMsl U UX COEIMHEHUIN B COOTBETCTBHUH C IIOJIOKEHUEM HIEMEHTOB
B [leproanueckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHIbl XMMHYECKOM CBSI3M. THIBI KPUCTAJUIMYECKHUX pPEIIETOK, 3aBUCUMOCTb CBOWCTB BEIIECTBA OT THIA
KPUCTAJIJIMYECKON PEIIETKU U BUAA XUMUUECKOH CBSI3H.

Knaccugukanuss 1 HOMEHKJIAaTypa HEOPraHMYEeCKUX BELIeCTB. XMMHUYECKHE CBOWCTBA BELIECTB, OTHOCSIIMXCS K PA3IUYHBIM Kilaccam
HEOPraHUYECKHUX COECAUHEHM, TEHETUYECKas CBS3b HEOPraHMUECKUX BELIECTB.



Knaccugukanus XuMU4ecKUX peakiyii Mo pa3IudHbIM IpU3HaKaM (TI0 YHCITy U COCTaBYy YYaCTBYIOIIUX B PEAKIIMU BELIECTB, IO TETNIOBOMY
3 QexTy, M0 UI3MEHEHUIO CTENICHEH OKUCICHNSI XUMHUECKUX 3JIEMEHTOB, IO 00PaTUMOCTH, TI0 YYaCTHIO KaTajan3aTopa). DK30- U SHIOTEPMUIECKUE
peaxkuuu, TepMOXUMUYECKUE YPaBHEHMUSL.

[TonsaTue o ckopocTn XxuMUIeckoi peakuuu. [lorsarue 06 oOpaTHMBIX M HEOOPATUMBIX XUMUYECKUX peakuusx. [IoHATHE 0 TOMOTeHHBIX U
rereporeHHslx peakuusx. [lonstue o karanusze. [louarue o xumuueckoM paBHOBeCHH. PaKTOPHI, BIUSIOUINE HA CKOPOCTh XUMUYECKOW peakuu U
MI0JIO)KEHHE XMMHUYECKOTO PAaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH, AEKTPOHHBIN OalaHC OKUCIUTENbHO-BOCCTAHOBUTENIBbHOM peakiny. CocTaBlieHUE ypaBHEHU N
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI C UCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTO OataHca.

Teopust AMEKTPOTUTHUECKON TUCCOLMALUU. DJNEKTPOJIUTHI M HEIIEKTPONUThl. KaTuoHbl, aHMOHBI. MexaHU3M TUCCOLMAIMU BEIIECTB C
Pa3IMYHBIMU BUJIaMU XUMHUYecKol cBsizu. CteneHb nuccounanuu. CuiabHbIE U cla0ble 3JIEKTPOIUTHI.

Peakunn monHoro obmeHa. YciaoBUS NPOTEKaHUS peakUUid MOHHOTO OOMEHa, IMOJIHbIE M COKpalI€HHbIE MOHHBIE YpaBHEHUS peakLuil.
CBoiicTBa KUCIIOT, OCHOBaHMM U COJIEH B CBETE MpeACTaBICHHI 00 AyeKTpoauTuieckon auccornuanuu. KauectBeHHble peakuuu Ha HOHBL. [loHsTre
O THJPOJIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O3HAKOMJIEHUE C MOAEISIMH KPUCTAINIMYECKUX PEIIETOK HEOPraHNYECKUX BEIIECTB — METAJIJIOB M HEMETAJIJIOB (rpaduTa 1 aamasa), CI0XKHbIX
BEIIECTB (XJIOpUAA HATPHUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKONW peakluM OT BO3AEHCTBUS pa3IMUHbIX (aKTOPOB, UCCIICAOBAHH E
3JIEKTPOIPOBOJHOCTH PAacCTBOPOB BEILECTB, IIPOIECcca TUCCOLMALMN KUCIIOT, IIeI04Yel 1 coiieil (BO3MOXKHO HCIOIb30BAHUE BHUJIEO MAaTEpPHAJIOB),
IIPOBE/ICHUE OIBITOB, MIUTFOCTPUPYIOLIUX NIPU3HAKY MPOTEKAHUS peakLnii HOHHOro oOMeHa (0Opa3oBaHME OCaJlka, BbIJIEJIEHUE raza, 00pa3oBaHuUe
BOJIbI), OMNBITOB, WUIIOCTPUPYIOIIUX IMPUMEPbl OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIHM (rOpeHHe, peaklUM pa3ioKeHUs, COeAUHEHHs),
pacrno3HaBaHUE HEOPraHMYECKHUX BEIECTB C IIOMOILBIO KAYECTBEHHBIX PEAKIMI HA NOHBI, PELICHUE DKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJuibl 1 MX cOeJUHEHHSA

OO1ast xapakTepucTUKa rajoreHoB. OcOOEHHOCTH CTPOSHMS aTOMOB, XapaKTepHbIE CTEIIeHH oKucieHuss. CTpoeHue U pu3ndeckrue CBOMCTBa
IPOCTBIX BEIECTB — TaJlOT€HOB. XMMHUYECKHE CBOWCTBA Ha IpHMepe XJopa (B3aUMOICHUCTBHE C METaJIaMH, HEMETaJUlaMH, ILIEI0YaMu).
Xnoposogopon. ConsHas KUCJIOTa, XUMUYECKUE CBOMCTBA, MOJIy4YEHHUE, IpUMEHEHHE. [IeficTBUE Xi10pa U XJIOPOBOIOPO/a Ha OPTaHU3M YEJIOBEKA.
Bakneiimue XJI0puIpl U UX HaXOXKICHHUE B IPUPOJIE.

OOmas xapakrepuctuka s1eMeHTOB VIA-rpynmel. OcoO€HHOCTH CTpPOEHHsI aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u
¢u3nyeckre CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPONHbIE MOJU(PHUKALIMM KUCIOPOJa U cepbl. XMMHUYECKHE CBOWCTBA CEPBHI.
CepoBosiopoJi, CTpoeHue, (pU3NYeckue M XUMHUeckre cBoWcTBa. OKCHIBI Cepbl KakK MPEICTaBUTENM KHCIOTHBIX OKCHIOB. CepHasi KUCIOTA,
¢u3nveckrue 1 XMMUYECKHe CBOMCTBA (0OIIMe KaK MPEACTaBUTEINS Kilacca KUCIOT U crieruduueckue). XUMUYECKUEe PEaKIInH, JIeXKalliue B OCHOBE
MIPOMBIIIJIEHHOTO croco0a Moixy4yeHusi cepHoi KucioThl. Ilpumenenue cepHolt kuciaoThl. Comu cCepHOW KHMCIOTHI, KaueCTBEHHAs peakius Ha



cynbdar-uoH. HaxoxaeHnue cepsl 1 €€ COeAMHEHUI B IPUPOJIe. XUMHUUECKOE 3arpsSA3HEHUE OKPYKAIOLIECH cpelbl COSIMHEHUSIMU CepPhI (KUCIOTHBIE
TOK]IH, 3arpsI3HEHHUE BO3/IyXa U BOZOEMOB), CITIOCOOBI €ro MPeI0TBPAIICHUSI.

O6mast xapakrtepuctuka djeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapakKTEpHbIC CTENEHW OKHUCICHHS. A30T,
pacrpocTpaHeHne B Ipupoje, Gu3ndeckue U XUMHUYECKHe CBOMCTBAa. KpyroBopoT a3zora B mpupoje. AMMHAK, €ro (pU3MYecKrne U XUMHUYECKHE
CBOICTBa, NojyueHue U npuMenenue. Coiau aMMOHMS, UX (PU3MUECKUE U XMMHUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha MOHbI
aMMOHHUSA. A30THAsI KUCJIOTa, €€ MoJIydeHue, PU3NIECKUe U XUMHUYECKUE CBOMCTBA (00IIMe KaK MPEeICTaBUTEINS Kilacca KUCIIOT U Crieu(pUIECcKue).
Hcnonb30BaHMe HUTPATOB U COJEM aMMOHUS B KauecTBE MHHEpAIbHBIX YIOOpeHHH. XUMHUECKOe 3arps3HEHHE OKpYXKalollehd Ccpelsl
COCIMHEHHUSIMU a30Ta (KUCJIOTHBIE MOXKAM, 3arpsi3HEHHE BO3Ayxa, MouBbl M BOJg0EMOB). dochop, amnorponnsie mMoaudukanuu ¢ocdopa,
¢uznueckue u xumuueckue cpoiictBa. Okcun ¢ochopa (V) u docopHas kuciora, (PU3MUECKHME U XHMHUYECKHE CBOWCTBA, IMOIYUYECHHE.
Hcnons3oBanue pocdaToB B KauecTBE MUHEPAIbHBIX YIOOPEHUH.

OObmas xapakrepuctuka 3meMeHToB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHble CTENEHU OKUCICHHs. YTIepos,
AJUTOTPOITHBIE MOTU(PHUKAIINH, PACTIPOCTPAHEHHUE B IPUPOJIe, GU3NUECKUE M XUMUUYECKHUE CBOKCTBA. AficopOrusi. KpyroBopoT yriiepoaa B mpupo/ie.
Oxcuapl yriaepoia, ux (pusMueckue U XUMUYECKHE CBOMCTBA, JEWCTBHE Ha KUBbIE€ OPraHU3MBI, MOJTY4YEHHE M MpPUMEHEHHE. DKOJIOrMYecKue
npoOeMBbl, CBsI3aHHBIE ¢ OKCUIOM yriepoaa (1V), rumoresa rio0anbHOTO MOTETUICHUS KIMMaTa, MapHUKOBBIA 3 deKT. YronpHas KUCIOTa U e€
CONM, UX (U3MYEeCKHe M XMMHUYECKHE CBOMCTBA, MOJydyeHHE M npuMeHeHue. KauecTBeHHass peakuusi Ha KapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, POMBIIINIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCJAMHEHUSX yriiepoja (MeTaH, 3TaH, 3TUJICH, alleTHIIEH, 3TaHOJI, TJIUIEPUH,
yKCycHas Kuciota). [IpupoHbie HCTOYHUKH YTIIEBOAOPOIOB (Yroib, MPUPOAHBIN Ta3, HEPTH), TPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJIb B
ObITY W HPOMBIIUIEHHOCTH. [loHSATHE O OMOJIOTrMYEecKM Ba)KHBIX BEIIECTBaX: KHUpax, OelKax, YrieBoJax — W MX POJM B >KM3HU UEIOBEKa.
MarepuanbHoe €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COSAUHEHUH.

Kpemuuii, ero ¢pusndecke 1 XuMU4YeCKHe CBOMCTBA, MOdy4YeHHe U puMeHenune. CoelMHeHus KpeMHus B pupoae. O01ue npeacTaBieHus
00 oxcune kpemuus (1V) u xpemHueBoit kuciore. CHIMKAThl, UX HCIOJb30BAaHHE B OBITY, B IMPOMBIIUICHHOCTH. BaykHelne CTpouTelbHbIe
MaTepuasbl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, ene300eToH. [IpobieMbl 0Ge30mMacHOro HUCHOJIb30BaHUS CTPOMTEIBHBIX MAaTEpUANOB B
MTOBCETHEBHOM KH3HHU.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3lloB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJISIHOM KHCIOTHI, MPOBEAECHUE KAadeCTBEHHBIX PEAKLUN Ha XJIOPUA-HOHBI U
HaOJI0/IeHNe NMPU3HAKOB UX MPOTEKAHMs, OIMBITHI, OTpaXkarolue (HU3NYecKue U XUMMHUYECKHE CBOICTBA TaJOr€HOB U UX COEAMHEHUH (BO3MOMXHO
UCIOJIb30BAHUE BUJIEOMATEPUAIIOB), 03HAKOMIIEHHE C 00pa3iaMM XJIOPHIOB (TaJOre€HU/I0B), O3HAKOMIIEHHE ¢ 00pa3liaMu cepbl U €€ COeAMHEHUSMHU
(BO3MOXKHO HCIIOJIb30BaHME BHUAEOMATEPUAIOB), HAOIIOAEHUE Mpoliecca OOyriIMBaHMS caxapa IOJ JEHCTBHEM KOHIIEHTPUPOBAHHOW CEepHOU
KHCJIOTHI, N3y4YeHHEe XUMHUUECKUX CBOMCTB pa30aBICHHON CEpHOM KHUCIOTHI, IPOBEIEHNE KaUeCTBEHHON peakluu Ha Cyiab(paT-uoH U HaOIro/1eHue
npU3HaKa e€ MPOTeKaHWs, O3HAKOMJIEHHWE C (U3MUYECKMMH CBOMCTBaMHU a30Ta, (ocopa M MX COeqUHEHUH (BO3MOMKHO MCHOJIb30BaHUE



BUJICOMATEPHAJIOB), 00pa3liaMu a30THBIX U (pochopHBIX ynoOpeHuil, mosyueHue, coOupanue, pacrlo3HaBaHUE U U3yYeHHE CBOWCTB aMMHAKa,
MPOBEJICHUE KAYSCTBEHHBIX PEAaKIUii Ha HWOH aMMOHHA © ¢docdar-uoH W H3yYeHHE NPU3HAKOB UX TNPOTCKAHWS, B3aWMOJCHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C ME/IbIO (BO3MOKHO MCIIOJIb30BaHNE BUACOMATEPUAJIOB), U3yUE€HHUE MOJIEICH KPUCTAUNIMUECKUX PEHIETOK
anMasa, rpaduta, QyJUiepeHa, O03HAKOMJICHHE C IMPOIECCOM aAcOpOIUU PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM M yCTPOMCTBOM
MPOTHBOrasa, MoJIydeHue, coOMpaHue, paclo3HaBaHUE M U3yUEHHE CBOMCTB YIIEKHUCIIOTO ras3a, MpOBEJCHNE KaUeCTBEHHBIX peaKIuil Ha kapOoHaT
U CUJMKAT-UOHBI M W3YyYCHHE TMPU3HAKOB WX TPOTEKAHHS, O3HAKOMJICHHE C TPOIYKIMEH CHUIMKATHONW MPOMBIIIUICHHOCTH, PEIICHHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BakHelme HeMeTauibl M UX COSAMHEHU .

MeTaJllIbI M UX COEAMHEHUS

OO6mast xapakTEepUCTHKAa XUMHUYECKHX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHWM MX MOJokeHus B [lepmoanueckoid cUCTeME XUMHUYECKHUX
anemeHntoB JI. . MengaeneeBa u ctpoeHus: atomoB. CTpoeHre MeTaioB. MeTtajuinueckasi CBsI3b U METaJUIMYECKasi KpUCTAUIMYECKAs peneTka.
DNEeKTPOXUMHUYECKUN Pl HANpsHKEHUH MeTauioB. DU3WYECKne U XUMHUUYECKHE CBOMCTBA MeTayuioB. OOIue crocoObl MOydeHUsT METaJlIOB.
[ToHsiTHE O KOPPO3HH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI X OT Koppo3uu. CriiaBsl (CTallb, UYyTyH, JIOPATFOMUHUN, OpOH3a) U MX IPUMEHEHUE
B OBITY U TPOMBIIIJICHHOCTH.

[Ilenounbie Mertamnbl: nonokeHue B Ilepuogmueckoin cuctemMe xumudeckux sneMeHTtoB J[. M. MeHneneeBa, CTpOCHHUE HX aTOMOB,
HaxoXJieHue B mpupoge. Ou3mdyeckne M XMMHUUYECKHE CBOWCTBAa (Ha mpuMepe HaTpus M Kanws). OKCHABl M TUIPOKCHABl HATPHUS W KaJIUA.
[IpumeHeHne meT0YHbIX METAJUIOB U UX COCIMHEHUN.

[IlenouHO3eMeNbHBIC METAUIbl MAarHUM M KaJbIui: noyioxkeHue B [lepuoanueckoi cucrteMme xumudeckux aiemeHtoB . M. Menzeneena,
CTPOCHHE X aTOMOB, HAXOXACHHUE B Mpupoie. DU3nvecKue U XUMHUIECKUE CBOMCTBA MarHus U Kajblus. BaxHen e coe TMHEHUS KaIbITUs (OKCHI,
TUAPOKCHI, COJIN). JKECTKOCTD BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

AsnroMuHM#: Ttonoxkenue B [lepuoauueckoil cucteMe XxuMudeckux sneMenToB . . MeHnnaeneeBa, CTpoeHUE aTOMa, HAX0XKACHUE B IPUPOJIE.
dusnyecKkue 1 XUMUYECKHE CBOMCTBA alFOMUHMS. AM(OTEpHbIE CBOMCTBA OKCH/IA ¥ THIPOKCUIA AITFOMUHUS.

Keneso: monoxxenue B Ilepuomnueckoit cucreme xumuueckux anemeHToB JI. M. MeHneneeBa, CTpOCHHE aToMa, HaXxOXKJICHUE B TIPUPOJIC.
duznyeckue U XUMHUYECKHUe CBOMCTBa kene3a. Okcuabl, ruipokcuabl U coiu xkenesa (1) u xenesa (I11), ux cocras, cBoiicTBa U MOJIy4YEHHE.

Xumuueckuii IKcnepumenn:

O3HaKOMIIEHHE ¢ 00pa3laMi METaJJIOB U CIJIaBOB, UX (DU3MUECKUMH CBOMCTBAMHU, H3yUEHHUE PE3YNHTATOB KOPPO3UU METAIUIOB (BO3ZMOKHO
UCIIOJIb30BaHME BHAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJA Kalbllid M HATpUs C BOJOW (BO3MOXHO HCIIOJh30BaHHE
BHUJICOMATEPHAIIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BOJABI, Tpollecca TOpPEHUs Kele3a B KUCIOPOAEe (BO3SMOXHO HCIIOJNb30BAHHE
BUICOMATEPHAJIOB), TPU3HAKOB MPOTEKAHHs KAUECTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJbIMs, ATIOMHUHUS, [IMHKA, jxene3a (I1) u xenesa (1),
meau (Il), HaGmroneHue W omMHMCcaHWE TMPOIECCOB OKpAIIMBAHHS IJJAMEHM HOHAMU HATPHUs, Kauus M KalubIs (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHUAIIOB), UCCIIeZIOBaHNE aM(DOTEPHBIX CBOWCTB THAPOKCUAA AIFOMUHUS M THIPOKCHIA [UHKA, PEIIeHNEe KCTIEpUMEHTANBHBIX 3aa4 10
TeMme «BakHeHIe MeTalliIbl U X COSIUHEHUS.



XuMHuA M OKpYXKamoLias cpeaa

BemectBa 1 Marepuaibl B TOBCEIHEBHOM KU3HU YesoBeKa. be3onacHoe ucnoiab30BaHUE BEIIECTB M XUMUUYECKUX peakuuil B ObITy. [lepBas
IIOMOIIb IPA XUMUYECKUX OKOTaX U OTPABIICHHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpY Karollel cpeibl (MpeaeabHas J0nycTuMas KoHIeHTpauus Bemects, gainee — [1JIK). Pons xumuu B perenun
9KOJIOTUYECKUX TTPOOIIEM.

Xumuueckuit Ikcnepumenm:

n3y4eHHue 00pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHBIE MaTepUaJbl).

Meosrcnpeomemnuwie ceasu

Peanuszanus MEXNpeAMETHBIX CBS3€M MPU M3YYEHUHM XUMHH B 9 Kilacce OCYIIECTBISETCS Yepe3 MCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4HBIX IOHATHH, TAK U TIOHATHH, SIBISIFOIIUXCS CACTEMHBIMU JIJIS1 OT/IEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TMOHATHA: HAy4YHbIH (DaKT, rumoTesa, 3aKOH, TEOpHUs, aHAIMU3, CHUHTE3, KiIacCU(UKAIMs, NEePUOIUYHOCTD,
HaOJI0/IeHNEe, SKCIIEPUMEHT, MOACITUPOBAHNE, U3MEPEHNUE, MO/IEINb, SIBJIEHUE, TAPHUKOBBIN APPEKT, TEXHOJIOT U, MaTepUabI.

®dusnka: Marepus, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWJ, M30TOIbI, PAaJINOAKTHBHOCTb, MOJEKYJA, JJIEKTPUUYECKUN 3apsi,
IIPOBOJIHUKY, TOJIYNPOBOJHUKH, AUNIEKTPUKH, (POTOZIEMEHT, BELIECTBO, TEJO, O0BEM, arperaTHoe COCTOSHHME BELIECTBA, Ia3, pacTBOp,
pacTBOPUMOCTb, KPUCTAJUINYECKAs PEIIETKA, CIUIAaBbl, (PU3MUECKUE BEIMUYUHBI, €AMHUILBI MU3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, IIAHETHI,
38351, CoHIIE.

buosnorus: ¢orocunTes, apixaHue, Ouocepa, 3KOCUCTEMa, MUHEpalIbHbIE YA0OpPEHUs, MUKPO3JIEMEHThI, MaKpO3JIEMEHThl, UTATEIbHbIE
BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TOPOJIbI, IIOJE3HbIE HCKOIIAEMBbIE, TOIUIMBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA ITPOI'PAMMBI IO XMMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIbTATBI

JIngHocTHbBIE pPE3yJibTaTbl OCBOCHUSA IMPOrpaMMbl OCHOBHOI'O O6IIICFO O6pa3OBaHI/I$I JOCTHUTAKOTCA B XOHIC€ 06yquI/I$I XUMHUU B CIUHCTBEC
yLIC6HOI\/JI U BOCIHHTATEIBLHOU ACATCIIBHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH CONUOKYJIBTYPHBIMHA W OYXOBHO-HPaBCTBCHHBIMU
HCHHOCTAMMU, IPUHATBIMU B 06HI€CTB€ npaBujiaMMu WU HOpMaMM HOBCIACHUA U CHOCO6CTBYI-OT npogeccaM CaMOIIO3HaHUsA, CaMOpa3BUTHUA U
COIMAIM3AIIMN 00YJarOITUXCSl.

JIM4HOCTHEBIE PE3YIBTATEI OTPAKAKOT TOTOBHOCTH 06yqa}01m/1xc;{ PYKOBOACTBOBATHCA CUCTEMOH IMO3UTHBHBIX OCHHOCTHBIX OpI/IeHTaHI/Iﬁ u
pacIIMpEHHE OTBITA AEATEIHHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

IEHHOCTHOI'O OTHOIICHHUA K OTCUCCTBCHHOMY KYJIBTYPHOMY, HCTOPUUCCKOMY W HAYYHOMY HACJICAHUIO, IOHUMAaHWA 3HAYCHUA XUMHUYECKOUN
HAYKHU B )KU3HU COBPEMEHHOT'0 00IIECTBa, CIIOCOOHOCTH BIIAIETh JOCTOBEPHON HH(MOPMAIIUECH O MEPEIOBBIX JOCTHKCHHUSIX U OTKPBITHIX MUPOBOM
U OTCUCCTBEHHOM XMMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpa’KIaHCKOr0 BOCIIUTAHUS:

MPE/ICTABICHUS O COIMANBHBIX HOPMAX M MPaBUJIaX MEKIMYHOCTHBIX OTHOIICHHH B KOJUICKTHBE, KOMMYHHUKATUBHOW KOMIIETCHTHOCTH B
OOIIIECTBEHHO IOJIC3HOM, YUeOHOUCCIIEI0BATEIbCKOM, TBOPUECKON U IPYTrUX BHIAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOH COBMECTHOM
JEATCILHOCTU MPH BBIMOJHCHUU YYEOHBIX, MO3HABATE/ILHBIX 3a/1au, BBIMOJHEHHH XMMHUYECKHX SKCIIEPUMEHTOB, CO3/IaHMU YYEOHBIX MPOEKTOB,
CTPEMJICHHS K B3aMMOIIOHMMAaHHIO M B3aHMOITOMOIIIH B IPOIIECCE 3TON yueOHOM AesTeTbHOCTH, TOTOBHOCTH OLICHUBATh CBOE IMOBEICHUE M MTOCTYIKU
CBOMX TOBApHIIEH C MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS TOCIIEICTBHIA MOCTYKOB,;

3) HeHHOCTH HAYYHOI 0 MO3HAHUS:

MHUPOBO33PEHYECKUE MPECTABICHHS O BEIIECTBE U XUMHUYECKOW PEaKIMK, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
COCTaBJISIFOLIME€ OCHOBY ISl IOHMMAHHMS CYIIHOCTH HAYYHOW KApTHHBI MUPA, IPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IIPHUPO/IbI,
B3aMMOCBS35X YeJIOBEKa C MPUPOHOM CPEIOii, O POJIU XUMUH B MO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MO3HaBaTeIbHbIE MOTHBBI, HANpABJICHHbIC Ha TOJYYCHHE HOBBIX 3HAHHH MO XUMHH, HEOOXOAMMBIC s OOBSCHEHHS HAOIIOIaeMBbIX
MPOIIECCOB U SIBJICHUH, MO3HABATEIbHOM, MHOOPMAIIMOHHON M YMTATEIbCKOW KyJIbTYPbI, B TOM YHCJE HABBIKOB CaMOCTOSTEIbHOU PabOTHI C
y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATYPOM, TOCTYITHBIMUA TEXHUIECKUMH CPEICTBAMU HH()OPMAITHOHHBIX TEXHOJIOTHIA;

HHTEpEC K 00YUYCHHUIO M MTO3HAHMIO, JTI0003HATEILHOCTD, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOPa30BaHMIO, IIPOESKTHOMN U MCCIIEI0BATEIbCKOM
JEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS 00YYEHUS B TaIbHEHIIIEM;

4) hpopMHUPOBAHNS KYJIbTYPbI 310POBbSI:



OCO3HAaHWE I[EHHOCTU W3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3JIOPOBBIM 00pa3 >KWU3HHU, OCO3HAHUE
MOCTICICTBU M HENPUATHE BPEIHBIX MpPUBBIUEK (YMOTPeOICHUs ajJKorojs, HApKOTHKOB, KYpPEHHS), HEOOXOAWMOCTH COOJIOJCHUS IPaBHII
0e30macHOCTH NpH OOPALICHNN C XUMUYECKHMH BEIIECTBAMH B OBITY U peasIbHOW )KU3HU;

5) Tpy10BOro BOCIIUTAHUSI:

MHTEPEC K MPAKTHUECKOMY H3yUeHHIO MPO(eccHii U Tpyia pa3IudHOro PoJa, YBOKEHHUE K TPYLy U Pe3ysibTaTaM TPYAOBOU NESTEILHOCTH, B
TOM YHCJI€ Ha OCHOBE MPUMEHEHHUS IPEMETHBIX 3HAHUH 110 XMMUH, OCO3HAHHBIN BHIOOP MHAWBUIYAIBHON TPAEKTOPUH IPOAOIKEHUS 00pa30BaHUs
C y4€TOM JUYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XUMHUHM, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, yCHenrHou mpodeccruoHaIbHON
NESITETFHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHUH, TOTOBHOCThH a/IallTUPOBATHCS B MPOGECCUOHAIBHON CPEJIE;

6) 3K0JI0OrHYecKOro BOCIUTAHMS:

9KOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TIPUPOJIC KaK HCTOYHUKY KU3HH Ha 3eMJie, OCHOBE €€ CYIIIECTBOBaHUS, TOHUMaHUE IIEHHOCTH
310poBOro M Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY W TICHXUUYECKOMY 3J0POBBIO, OCO3HAHHE
IIEHHOCTH COOJIFO/ICHHS TIPaBUJI O€30MacHOTO MOBEACHUS MPH padOTe C BEMIECTBAMU, a TAK)KE B CUTYAIUAX, YTPOKAIOIIUX 3I0POBBIO M JKU3HU
JIOAEH;

CIIOCOOHOCTH PUMEHSTH 3HAHMS, TIOTyYaeMble IPU U3YUYCHUN XUMUH, JIJIs PEIICHUS 3a1a4, CBSI3aHHBIX C OKPYKAIOIICH IPUPOTHON CPEIoH,
JUTSI TIOBBIIIICHUSI YPOBHSI DKOJIOTMYECKOW KYJIBTYpbI, OCO3HAaHHUS TJIOOATBHOI'O XapaKTepa HKOJIOTHYECKHUX MPOOJeM W IMyTeH HMX perIeHUs
MOCPEJACTBOM METOJI0B XMMHUHU, FKOJIOTUUECKOTO MBIILICHUS, YMEHUSI pYKOBOJICTBOBATHCS UM B TTIO3HABATEIbHOM, KOMMYHUKATUBHON M COLTUAJIBHOM
MpaKTHUKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAUUMbIE 17151 POPMUPOBAHUS MUPOBO33PECHUS OOIIIEHAYYHBIC IIOHATHS (3aKOH, TEOPHS,
MIPUHIIKII, TUTIOTE3a, (PaKT, CHCTEMAa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPBIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYeOHBIX MpeaIMeTax 1
MO3BOJISIFOT HAa OCHOBE 3HAHUH U3 ATUX NMPEAMETOB (POPMHUPOBATH MPEICTABICHHE O IIEIOCTHON Hay4YHON KapTUHE MUPa, U YHUBEpCaIbHbIE YUeOHbIE
neicTBus (MO3HAaBaTeIbHbIE, KOMMYHHKATHBHbBIC, PErYISTUBHBIC), KOTOpbIe oOecreunBaroT (GOPMUPOBAHHE TOTOBHOCTU K CAMOCTOSITEIEHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble JJoruueckue qeMcTBUA:

YMEHHS UCTIOJIb30BATh MPUEMBI JJOTHYECKOTO MBIIICHUS TPU OCBOSHUH 3HAHUN: PACKPHIBATh CMBICTT XUMUYECKUX TOHATUN (BBIICIATH MX
XapakTepHble MPU3HAKH, YCTAaHABJIMBATh B3aMMOCBS3b C JAPYTMMHU MOHSATHSAMH), UCIIONb30BATh MOHATHUS ISl OOBSICHEHUS OTIACNBHBIX (PAKTOB U
SIBJICHUH, BBIOUPATh OCHOBAaHUS M KPUTEPHUH IS KIACCU(PUKAIUU XUMHUYECKUX BEIECTB M XMMHUYECKUX pPEaKIUW, YCTaHABIMBATh MPUYMHHO-
CIIEICTBEHHBIC CBS3M MEXKIY OOBEKTaMU W3YYEHHUsS, CTPOUTH JIOTUYECKHE PACCYXKICHHs (MHIYKTHBHBIC, JEAYKTUBHBIC, IO aHAJIOTHH), JENaTh
BBIBOJIBI U 3aKJIIOUCHHUS,



YMEHHE IPUMEHSTH B IPOLIECCE [TO3HAHUS MOHATHS (IIPEIMETHBIE U METAIIPEIMETHBIE), CHMBOJINYECKUE (3HAKOBBIE) MOJEIH, UCIIOJIb3YEMBIE
B XMMMHU, IpeoOpa30BbIBaTh NIMPOKO NIPUMEHSIEMbIE B XUMHUHM MOJIEIbHbIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKast
dbopMyna ¥ ypaBHEHHE XHMHUYECKOH pEaKIy — MPH PEHICHWH y4eOHO-TO3HABATENBHBIX 3aJad, C YYETOM ATHUX MOJEIBHBIX INPEICTaBICHUM
BBISIBJISITh M XapPaKTEPU30BATh CYLIECTBEHHbIEC IPU3HAKU U3Y4aEMbIX 0OBEKTOB — XUMUYECKUX BELIECTB U XUMUYECKUX PEAKIUi, BHIABIATH 0011E
3aKOHOMEPHOCTH, IPUYUHHO-CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUMSI B U3YUaEMbIX MPOLIECCAX U SBJICHUSAX.

Ba3zoBble uccienoBparenbckme 1eliCTBUS:

yYMEHHUE HUCHOJIb30BaTh MOCTABJIEHHbIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a TAKKE€ B KaueCTBE OCHOBBI JJs (hOpMHpPOBaHM A
TUIOTE3bI 110 IPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHMIA;

MpUOOpeTeHNe ONbITa MO IJIAHUPOBAHUIO, OPraHU3allid U MPOBEACHUIO YUYEHWYECKHX AIKCIEPHMEHTOB, YMEHHE HaOII0[aTh 3a XOAO0M
IpolLecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (pOopMyIUpoBaTh 000OLIEHUS M BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOIO OIbITA,
UCCIIEIOBAHMSI, COCTABIISITh OTUET O MPOJIeIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOMPaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATh MH(OPMALIMIO Pa3IMYHBIX BUIOB U (POPM MpeiCcTaBIECHUS, TOJIy4aeMyIO U3 Pa3HbIX
HCTOYHUKOB (HAay4YHO-TIOMYJISIpHAs JIUTEpaTypa XMMUYECKOIO COAEPKaHUs, CIIpaBOYHbIE T0cOOus, pecypchl MIHTepHeTa), KpUTHUECKH OLICHUBATh
IIPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMALIHIO;

YMEHHE NMPUMEHATh pa3IMYHbIe METObI U 3aIPOChl IPU MOUCKE U 0TOOpe MHPOPMALMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXO JUMBIX IJIS
BBIMIOJIHEHUST yYEOHBIX W IO3HABATEJbHBIX 3a/a4 OINpPEAeNEHHOIO THUIA, MPUOOpETeHHE OMbITa B OOJACTH HUCIOJIb30BAaHUS MH(POPMALMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOIMH, OBJIaJICHUE KYJIbTYPO aKTUBHOI'O MCIIOJIb30BAHMSI PA3JIUYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSITEIbHO BHIOUPATh
ONTUMANIbHYIO (popMy mpencTaBiieHUs] UH(OPMALMK U WILIOCTPUPOBATh pelIaeMble 3a/laud HECJIOKHBIMU CXEMaMM, AMarpamMMaMM, APYTMMHU
dhopmamu rpaduKy ¥ ©X KOMOMHAITUAMU;

YMEHHE HCIONb30BaTh W aAHAJIU3UPOBaTh B Hpolecce y4yeOHOM M MCCIEeIOBATENbCKOM AEATENbHOCTH HH(GOPMALMIO O BIUSHUU
IIPOMBIIIIEHHOCTH, CEJIbCKOTO X03sICTBA M TPAHCIIOPTA HA COCTOSTHUE OKPY KaroLIed IPUPOIHOI Cpeibl.

KoMMmyHnKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUS:

YMEHUS 331aBaTh BOIIPOCHI (B XOJ/€ Auanora u (Win) JUCKYCCHM) IO CYILECTBY 0OCyXkJ1aeMoi TeMbl, (OPMYIUPOBATh CBOU IMPEIIOKEHUS
OTHOCHUTEIIBHO BBINIOJIHEHUS IPEUI0KEHHON 3a1a4u;

YMEHMS NPEACTABIATh MOJIYYEHHBIE PE3YJIbTaThl I03HABATEIBHON AEATEIBHOCTU B YCTHBIX M NMHCBMEHHBIX TEKCTAX; AEJIaTh IPE3EHTALUIO
Pe3yJIbTaTOB BBINOJIHEHUSI XUMHUYECKOI'O 3KCIIEpUMEHTa (J1abopaToOpHOro OIbITa, JAaOOpaTOPHOH pabOTHI MO MCCIEJOBAHUIO CBOWCTB BELIECTB,
y4eOHOT0 MPOEeKTa);

YMEHHUsI y4eOHOr'0 COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIbHON M MCCIE0BATENbCKON NESATEIbHOCTH MPU PEIICHUU
BO3HHUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COIJIACOBAHUS MO3UIMHA (00CYXAeHUs, 0OMEH MHEHHSMH, «MO3TOBBIE LITYPMBDY,
KOOpJMHAIIMSI COBMECTHBIX JICHCTBUH, OnpeiesieHne KPUTEPHUEB MO OIIEHKE KaueCTBa BBHIITOJHEHHOM pabOThI U APYyTHE).



PeryasitTuBHbIe yHUBepPcaIbHbIE YUeOHbIE 1eliCTBUA:

YMEHUC CaMOCTOATCIIbBHO OHNpCACTATL LEIHW ACATCIBHOCTU, INNIAHUPOBATH, OCYHICCTBJIATHL, KOHTPOJHMPOBAThL W IIpH HGO6XOI[I/IMOCTI/I
KOPPEKTHPOBATH CBOIO JACATEIBHOCTD, BEHIOUPATh Hanbosee 3h(heKTuBHBIE CIOCOOBI PEIIeHUsT YIEOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJISITh WJIM KOPPEKTUPOBATh IMPENIOKEHHBIA aNrOpUTM JAECUCTBUN NpU BBITOJHEHUU 3aJaHUM C y4E€TOM IOJyYE€HHsS HOBBIX 3HAHUU 00
HN3y4aCMbIX 00BbeKTaX — BCIICCTBAX U PCAKIUAX, OUCHUBATH COOTBCTCTBUC IMOJIYUCHHOT'O PE3yJIbTaTa 3asBJICHHOMN e, yMCHHEC HUCII0JIb30BaTh U
AHAJIIM3UPOBATE KOHTCKCTHI, IPCJIaracMbI€ B YCJIIOBUU SaI[aHI/II\/JI.

NPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pPE3yNBTaTOB IO OCBOCHHUIO 00s3aTE€IBLHOTO COACPXKAHHWS, YCTAHOBJICHHOTO JaHHOW (enepanbpHOM paboueit
MIPOrpaMMOHi, BBIAEIISIOT: OCBOEHHBIE 00YyYaIOIMMUCS HAyYHbIE€ 3HAHUS, YMEHHUS U CIIOCOOBI ACUCTBUM, crieliupuuecKre s IpeMeTHON o0nacTu
((XI/IMI/I?I», BUJbI JCATCIBbHOCTU IO IMOJTYYCHUIO HOBOI'O 3HAHHUA, €TI0 MHTCPIPETAINHU, HpCO6p330BaHI/II-O 1 MIPUMEHCHUIO B PA3JIMYHBIX yqe6Hr,1x n
HOBBIX CUTyallHUAX.

K xonmy oOydenus B 8 kJiacce mpeaMeTHBIE Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh C(POPMHUPOBAHHOCTH Y OOyUAIOIIHXCS
YMEHUM:

® PacKpbIBATh CMBICI OCHOBHBIX XUMHYECKHUX MOHATHII: aTOM, MOJIEKYJIa, XUMHUUECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJI0KHOE BEIIECTBO,
cMech (OJHOpOJHAS U HEOAHOPOHAs), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAsi U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAasi Macca, MaccoBas [J0Jii XMMHUYECKOro 3J€MEHTa B COCAUHEHHM, MOJIAPHBIA 0O0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AJIEKTPOOTPUILIATEIILHOCTh, CTENEHb OKHCICHUS, XMUMHMUYECKas peakuus, KiacCHuUKAIMs peakUuuil: peakluuud COEAUHEHHUS, peakluu
pa3ioXKeHus, peaKiuu 3aMEeIlIeHus, peakluu oOMeHa, HK30- M SHAOTEPMHUUYECKUE PEaKlUU, TEIIOBOM 3(PQeKT peakiuu, siipo aToMma,
AIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paAlyC aTOMa, XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJSPHAS. KOBAJIEHTHAS CBSA3b, MOHHAS
CBsI3b, HOH, KATHOH, aHHOH, PACTBOP, MaccoBasi J10JIsl BellleCcTBa (MPOLIEHTHAsI KOHIICHTPAIs ) B PAaCTBOPE;

¢ WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUECKUX MOHSATUI U TPUMEHSATH ATH MOHITHS IPU ONMHUCAHUU BEUIECTB U UX MIPEBPAICHHIA;

®  ICIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY Ul COCTaBleHUs (hOPMYJI BEIIECTB U YPABHEHUH XUMHUUYECKUX PEaKIIUi;

® ONpEeNeNaTh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX, CTENCHb OKWCJICHMS DJIEMEHTOB B OWHAPHBIX COCAMHEHMSIX,
MIPUHA/IICKHOCTh BEIIECTB K OIMpeNeIEHHOMY KJIAacCy COeAMHEHUU Mo dopMyliaM, BUJ XUMUYECKOW CBSI3U (KOBAJIGHTHAs U MOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBath cMmbica [lepuoguyeckoro 3akona /. 1. MenzaeneeBa: 1eMOHCTpUPOBATh MOHUMAaHKUE IEPUOJUUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX MoJIoKeHHs B llepuoanueckoil cucrteme, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, TOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYEHUSs, 3aKOHAa ABOTraapo;

® ONUCHIBATHh U XapaKTepU30BaTh TabmuuHyio Gopmy lleproanyueckoil cucTeMbl XUMUYECKUX DJIEMEHTOB: pa3UvaTh MOHITHS «TJIaBHAS
noarpynna (A-rpynma)» u «mobouHas noarpynmna (b-rpymma)», manble U OONbIIME TMEPUOABI, COOTHOCUTH O0O3HAUEHUs, KOTOPHIE



umerotcs B Tabnuue «Ilepuonuueckas cucrema XuMudeckux aneMeHToB J[. M. MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS
aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB | 3apsij sipa, 00IIee YHCiIo IEKTPOHOB U PACTIPEICIICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);
KJIaccu(UIMPOBaTh XMMHYECKHE JIEMEHTHI, HEOPraHNYEeCKHEe BEIIECTBA, XUMHUECKUE PEaKIuH (TI0 YHCIYy M COCTAaBY YYaCTBYIOIIUX B
peaKIMu BEIIECTB, 10 TeIUIOBOMY P PEKTY);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOIMCTBAa BEIIECTB PA3JIMYHBIX KJIACCOB, IMOJTBEpPXKJas ONMHCAHHWE MPHUMEpPaMU
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIONIMX XUMHUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBAa BEMIECTB B 3aBUCUMOCTH OT HMX Ka4eCTBEHHOTO COCTaBa, BO3MOXHOCTH TPOTEKAHHUS XUMHUYECKHX
MIPEBpAILEHUI B PA3INYHBIX YCIOBUSIX;

BBIUMCIIATE OTHOCHTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO OO XHMHYECKOTO dJIeMeHTa 1o (opmyie
COEIMHEHMSI, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOUTEH PACUETHI IO YPABHEHUIO XMMUYECKOHN peaKIlinm;

MPUMEHSTh OCHOBHBIC ONEpAIlMM MBICIUTEIBHOW AEATENIBHOCTH — aHAJM3 M CHHTE3, CpaBHEHHE, O00O0OIIEeHHE, CHCTeMaTH3aIHIo,
KJaccu(hUKAINIO, BBISIBIICHUE TPHYUHHO-CIICICTBEHHBIX CBSI3€H — ISl H3y4YSHHSI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIINN, €CTECTBEHHO-
Hay4YHbBIC METOJIbI TO3HAHUS — HAOJIOICHUE, U3MEPEHUE, MOCTHMPOBAHNE, SKCIICPUMEHT (PEabHbI U MBICIICHHBIN);

ClIeZIoBaTh MpaBHJIAM TOJh30BAHUS XUMHUYECKOW IMOCYAOH W J1a0OpaTOpPHBIM O0OpYAOBaHHEM, a TakKe IMpaBHIaM OOpaIlICHUS C
BEIICCTBAMHU B COOTBETCTBHH C WHCTPYKIHMSMH IO BBITOJIHEHHUIO JTA0OPATOPHBIX XMMHYECKHX ONBITOB IO MOJYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BemiecTB (BOIOpPOJA W KUCIOPOJA), MPHUTOTOBICHUIO PACTBOPOB C OMNpEACTIEHHON MAacCOBOW IOJICH pacTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATh M MPOBOJUTh XUMHUYECKUE IKCIIEPHUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB MICIOUYEH M KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JIakmMyc, (peHoadTaaeut, METHIOPAHX U IpYTHe).

K konny oOyuenus B 9 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)xaTbh CHOPMUPOBAHHOCTH Y OOYHAIOIIHUXCS

YMEHUU:

PaCKpbIBaTb CMBICJI OCHOBHBIX XHUMHUUYCCKUX MOHSITHUIN: XUMHYECKUM 9JICMCHT, aTOM, MOJICKYJIa, NOH, KATUOH, aHUOH, IIPOCTOC BCIUICCTBO,
CJI0KHOC BCIICCTBO, BAJICHTHOCTD, JJICKTPOOTPULIATCIbHOCTD, CTCIICHb OKHCJICHHA, XUMHWYCCKasl pCaKluA, XUMHUUYCCKasA CBA3b, TEILIOBOM
3(1)(1)6KT p€aKuuu, MOJIb, MOJ'IHpHBIﬁ 06"béM, pacTBOp, JJICKTPOJIIHUTBI, HCIJICKTPOJMUTDBI, JJICKTPOJIHUTHYCCKAd AUCCOLUALHA, pCaKIUH
HMOHHOT'O 06MeHa, KaTaJln3aTop, XUMHYCCKOC PABHOBECHC, O6paTI/IMLIe n HCO6paTI/IMBIe pCaKkinn, OKUCIUTCIbHO-BOCCTAHOBUTCIIBHBIC
pCaKknuu, OKUCINUTCIIb, BOCCTAHOBUTCIIb, OKHCJIICHUEC U BOCCTAHOBJICHUC, AJIJIOTPOIINA, an)OTepHOCTB, XUMHUYCCKas CBA3b (KOB&J’ICHTH&H,
HMOHHas, MeTaJ'IJII/I‘-IeCKaﬂ), KPpUCTAJINIMYCCKAA peméTKa, KOppo3usd MCTAJUIOB, CILNIaBbl, CKOPOCTb XUMHYECKOU pcaKknuun, MnpeacibHO
AOITYyCTUMA KOHICHTpalHsA HZ[K BCIICCTBA,

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHYCCKHUX MOHSITUH U MNPUMCHATDH 3TU IMOHATHUA TP OIMCAaHUU BCIICCTB U UX npeBpameHHﬁ;
HCIOJIb30BATH XUMHUUYCCKYI0 CUMBOJIUKY IJIA COCTABJICHUSA (pOpMYJ'I BCIICCTB U ypaBHCHI/Iﬁ XUMHUYCCKUX peaKHHﬁ;



OMPEJIENATh BAJICHTHOCTD U CTEIIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B COSAMHEHUSX Pa3IUYHOr0 COCTAaBA, IPUHAIICKHOCTh BEIIECTB
K OTpeNIeIEHHOMY KJIacCy COeIMHEHUH 1o PopMyiaM, BUI XMMUYECKOM CBSA3M (KOBAJICHTHAS, HOHHAS, METAJJTHYECKAs ) B HEOPTaHUYECKUX
COCIMHCHUSX, 3aps] MOHA IO XHMHYECKOW (opMmylie, XapakTep Cpelbl B BOIHBIX PACTBOPAX HEOPTraHWYECCKHX COCIUHEHUH, THII
KPUCTAJUTMYECKOM PEIIETKA KOHKPETHOTO BEIIECTBA;

packpeiBath cMbich [lepuoandeckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATh €r0 MOHWMAHUE: OIMUCHIBATH U XapaKTePU30BaTh
Tabnuunyo ¢dopmy Ileproanueckoil CHCTEMBI XMMHUYECKHMX DJIEMEHTOB: pa3iudaTh MOHATHS «rJaBHas moarpynmna (A-rpymnma)y u
«mobounast noarpymmna (b-rpynmna)», manele U OoJNblIke MEPUOABI, COOTHOCUTh 00O03HAYEHMS, KOTOPhIE MMEIOTCS B MEPHOIUYECKOM
Ta0IHIlE, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XUMHYECKUX IJIEMEHTOB (COCTaB M 3apsij sSApa, 00IIee YUCI0 IEKTPOHOB
Y pacrpeiesieHue UX IO JIEKTPOHHBIM CJIOSIM), OOBSCHSITH 00IINEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB DJIEMEHTOB M UX COCTMHEHUI
B MpeJIeiax MajIbIX MEPHUOJIOB U TJIABHBIX MOJATPYIII ¢ YIETOM CTPOCHUS X aTOMOB;

KJIaCCU(DHITMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA, XMMHUECKHE PEAKIUU (TI0 YHUCITYy M COCTaBYy YYacTBYIOIIUX B
pEeaKIMK BEIIECTB, M0 TeIIOBOMY YD (EKTy, M0 N3MEHEHHUIO CTETICHEH OKUCIICHUS XUMUYECKUX JIEMEHTOB);

XapaKkTepH30BaTh (OMUCHIBATh) OOIIHE U cHEU(pUUECKUEe XUMUUYECKHE CBONCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPXKIasi ONUCAHHUE
pUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHI COOTBETCTBYIOUINX XUMHUECKUX PEAKLIU;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTHUECKON TUCCOLMALMU KHUCIIOT, IIEJI0Yeil U cojel, OJHbIe U COKpAIIEHHbIE YPAaBHEHMS PEaKIIHii
MOHHOTO0 OOMEHa, ypaBHEHHS peakiui, MOATBEP>KIAIOIIMX CYIIECTBOBAHUE T€HETUYECKOW CBSI3M MEX]y BEIIECTBAMH Pa3TUUHBIX
KJIaCCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA TOCPEACTBOM COCTABJICHHUSI 3JICKTPOHHOTO OajaHca STUX PeaKiuii;
MIPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOECHUS, BO3MOKHOCTH IPOTEKAHUS XUMUUYECKUX MTPEBPALEHUN B pa3TUUHbIX
YCIIOBUSIX;

BBIYHCIISATE OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIF0 XMMHUYECKOTO 3JIeMEHTa o (opmyie
COEJIMHEHM I, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI [0 YPABHEHHUIO XUMUYECKON PEaKIiy;

cOOJIIOIaTh MPaBUJIA MOJIH30BAHMS XUMHUECKOH MOCY 101 1 1a00paTOpHBIM 000pyAOBaHHUEM, a TAKXKE IIPaBHIia OOpaIeHHs C BEIIeCTBaAMU
B COOTBETCTBUU C MHCTPYKIUSMU TIO BBITIOJIHEHUIO T1a00paTOPHBIX XUMHUYECKUX OTBITOB MO MOTYUYEHHUIO U COOMPAHUIO Ta3000pa3HBIX
BEILIECTB (aMMHAKa U YTJIIEKUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIUH, TOATBEPKAAI0IME KAYeCTBEHHBII COCTaB pa3UYHBIX BEUIECTB: PACMO3HABAThH OMBITHBIM MyTEM XJIOPH]I-, OPOMHUI-,
uonua-, kKapbonat-, docdar-, cunmukar-, cynbdar-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHHUS M HOHBI M3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIIUE B BOAHBIX PAaCTBOPAX HEOPTAHMUECKHUX BEILIECTB;



® T[PUMEHSTH OCHOBHBIC OIEPAIH MBICIUTEIILHON NEATEIBPHOCTH — aHAIW3 W CHHTE3, CpaBHEHHWE, 000OIIeHHE, CHCTEeMaTH3AIHIo,
BBISIBJICHUE IPUYUHHO-CIICJICTBEHHBIX CBS3€M — JIJIs1 U3YUEHUsI CBOMCTB BEIIECTB U XMMUYECKUX PEAKIINI, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUS — HAOIIOJICHUE, U3MEpPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

IIpakTH4eckue

DJIeKTpOHHbIe (L (POBbIE)

n/n TeM MPOrpamMMblI Bceero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. [lepBoHauaibHble XUMHYECKHE MOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MPAKTUYECKOU NESITETBHOCTH https://m.edsoo.ru/7f41837c
YeJIOBEKa
12 BemecTBa n xumuueckue 15 1 bubnuorexa [JOK
' peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazaeny 20
Pa3znea 2. BaxHeillune npeacTaBuTe/ I HEOPraHNYeCKNX BellecTB
51 Bo3znyx. Kucnopon. [Tousitue 5 bubnuoreka [JOK
' 00 okcumax https://m.edso0.ru/7f41837c
59 Bonopoa. Ilonstue o 8 1 bubnunoreka [JOK
' KHCJIOTaX U COIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [Tonstue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCAUHEHUIN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3zpnen 3. llepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 3jaemMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aK0H U
IIepunonnueckas cucrema

bu6mmoreka [{OK

. 7
31 XUMHUYECKUX 3eMeHToB /1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
- )éldMI/I‘-IGCK&?I CBSI3b. . Bu6morexa LIOK
) KUCIHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Kontpoiasbubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XUMHYeCKHe peaKIMU
11 [ToBTOpEeHue u yrimyOiaeHue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3IeNIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOIUAIINS. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazaeny 17
Pa3pen 2. Hemerasiibl M HX COeTUHEHU ST
51 OO6mrast XapaKTepruCTHKA XUMHYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PyIHinL. P https://m.edso0.ru/7f41a636
COETMHEHHS
OO01as xapakTepucTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynmnsl. A3oT, pochop u ux 7 1 Bubmmorexa LIOK
' PYIHIAL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKUX
24 aneMmeHToB |VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. poa https://m.edso0.ru/7f41a636
KPEMHUH U UX COSMHCHHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gena 3. Mera/ibl 1 UX COeTMHEHUSA

. bubnuorexa [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edso0.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3znen 4. Xumus u okpy:kawuias cpeaa
41 B ek 3 bubmmoreka [{OK
' CILECTBA M MATCPHAIIBL B AKHSHH HE10 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p o6 BDE 3 bu6mmoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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MUWHHUCTEPCTBO IMPOCBEIMEHUS POCCUMACKOW ®EJIEPAIINN
MuHucTepcTBO 00pa3oBaHusi, HAYKu U MoJioae:xku Pecniy0imku Kpbim
AnvuHuctpanus Coserckoro paiiona Pecny0iuku Kpbim

«IIPYJOBCKAS CI»
PACCMOTPEHO COI'JIACOBAHO YTBEPXIAEHO
PykoBoauTenb 1IIMO yuHuTeNen 3aMecTUTeNbh IUPEKTOpa N.o. nupexropa MBOY «IIpynosckas CLLD»
/O.A. Bepryn./ /M.B. 3bipsiHOBa/

€CTECTBEHHO-MATEeMaTHUECKOTr0 MK
[orpe6nsk H.1O.

[Tpotokom Nel ot «27» 08 2025 .

[Tpuxa3 Nel23 ot «27» 08 2025 .

KAJIEHIAPHO-TEMATHUHYECKOE
IMNJIAHUPOBAHUE
1o y4eOHOMY NpeaMeTy

«Xumus. bazoBblii ypoBenb» 8 - ki1acce

Ha 2025/2026 yueOHbIH 101

c. [lpyas1, 2025 ¢




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuun. Poss xumuu B 1 bubmmoreka [{OK
JKA3HU 4YesioBeka. Tena u BenecTna https://m.edso0.ru/ff0d210c
9 IlonsTre 0 MeTOMaX MO3HAHUS B 1 bu6morexa [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuoreka [JOK
oOparnieHus ¢ 1a60paTOpHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»
Yuctele BemecTBa 1 cMecu. CriocoObl bubnuoreka [JOK
4 . 1
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYMCTKH TIOBAPCHHOM COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI M MOTCIYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJITBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u cnokHBIE BellleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKO0H IMOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
mmrieckas popmyna. Basentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHYECKOTO bu6mmoreka [{OK
3JIEMEHTA B COEIMHEHU U https://m.edsoo.ru/ff0d350c
13 KonuuectBo Bemniecta. MoJib. bubmmoreka [{OK
Momnsipnasg macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMHUYECKHE SBIICHHUS. bu6moreka [IOK
XHUMHUEcKash peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n yClIOBHsI POTEKAHUS bubnuoreka [IOK
15 .
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEILIECTB. bubnuoreka [IOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIlECTBA 110 YPaBHEHUSM bubmmorexa [TOK
B yp N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIUi
Knaccudukanus XuMuaecKux
18 €aKIHK (COCTMHEHUS, PA3I0KEHUS bubmorexa HOK
peart A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHIMKIoneaucT. O6o0enue u bubmmorexa [JOK
1 AT, Hf https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIls 3HAaHUH
20 KonrtpomnsHas padora Nel mo teme bubnuoreka [IOK

«BelecTBa u XUMHYECKHE pcakuum»

https://m.edsoo.ru/ff0d4290
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Bo3nyx — cmech razos. Cocras

21 Bo3ayxa. Kucimopos — ayeMeHT u bubmmorexa [JOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
®Ou3nveCcKrue U XUMHUYECKHE CBOMCTBA
22 KHCII0po/ia (peaklUy OKUCIIEHUS bubnuotexa LIOK
poAa (peaKi ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00 oxcumax
Crioco6bl MoJTy4eHHus KMCI0po/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorera [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoit a3 ekt xummueckon
24 peaKuru, MOHITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKITHIX
TormmBo (HedTh, yroias U METaH).
25 3ar HSHGI-EI/qu];OS yjca CIIocoObI c)aro bubmorexa TOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
[Ipaktrueckast padora Ne 3 o Teme
26 «ITonyduenne u cobnpanue bubmorexa HOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUCHUE €T0 CBOHCTBY»
97 Bonopon — aneMmeHT u ipocToe bubmuoreka [JOK
BeniecTBo. Haxoxaenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 dOu3nyecKkue U XUMUYECKHE CBOMCTBA bubnuoreka [JOK
Bonopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI mosTy4eHust BOAOpoa B bubnuoreka [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o reme

31 «ITonyuenne u codupanue BOOPOIa bubmorera [JOK
y . P AOpOAE, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHHUE €r0 CBOMCTBY
39 MossipHbIii 006EM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€Ma, KoJIH4ecTBa
33 BEIIECTBA ras3a I10 €ro U3BECTHOM bubmmorexa [TOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruucienus o0bEMOB ra3oB 1o
34 ABHEHHIO PeaKI[UH¥ Ha OCHOBE bubmmorexa [JOK
b "p . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHEIX OTHOIIEHHUI Tra30B
35 du3nvecKkue U XUMHYECKHE CBOMCTBA bu6mmoreka [IOK
BOJEI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb.
37 Hacsiiienabie 1 HEHACHIIICHHBIS bubnuoreka [JOK
pacTtBOpbl. MaccoBasi J10Jis BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTnueckas pabota Ne 5 mo Teme
38 «[IpuroroBiaeHne pacTBOPOB C bubnnoreka [JOK
onpeaeIEHHON MacCOBOM a0mei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEUIECTBA»
39 KonrtpomnbHas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoxn. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: coctaB, KiaccupuKanus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue u XUMHYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
OcHoBaHwMsI: COCTaB, KiaccuuKaIms, bubmmoreka [{OK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenne n XumMu4eCKHe CBOMCTBA bubnuorexa [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenne n XumMu4deCcKrue CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHne): HOMEHKIATypa,
46 cnocof(irfl) o ‘I)eHI/ISI XHMHquKHe bubmorexa TOK
N y ’ https://m.edso00.ru/00ad9474
CBOMCTBa
[Ipaktuueckas padora Ne 6. Permenue
SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnuoreka [JOK
47
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edso00.ru/00ad9b7c
COCITUHEHUI
['eHeTn4eckas CBSI3b MEXKITY
48 KJIacCCaMH HEOPTaHUYECKUX bubmorexa HOK
B p https://m.edsoo.ru/00ad9a50
COCTMHCHHI
49 O06o0011eHre U cucTeMaTu3aus bubnunoreka [JOK
3HAaHUU https://m.edso0.ru/00ad9ch2
KonrtpomnbHas padota Ne3 o teme
| bu6mmoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX

coequHeHn"

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOMBITKY KIACCH(PUKAITUU

51 XUMHYECKHUX 3eMEHTOB. [IoHsaTHE O bubmmorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
TPYIINaxX CXOIHBIX AJIEMEHTOB
[Tepuonnueckuii 3aK0H U
59 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHYeCKUX 3eMeHToB /. U. https://m.edsoo.ru/00ada52c
Meneneera
53 [Tepuobl, TPYIIIBI, TOATPYIIIHI bubmorera [JOK
PHOJBL, TPYIHIRT, HOATDY https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
anep. M3oromst https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI0UEK
. bu6mmoreka [IOK
55 aToMoB 351eMeHTOB [leprnoanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHIECKOTO
56 9JIEMEHTA T10 ero MOJI0KCHUIO B bubnuoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanueckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U NPAKTUKH. [l bubnunoreka [JOK
N. MenaeneeB — y4€Hbli, IEAAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBHbIit ypok. O6001IeHHE 1
58 CI/ICTEME[TI/IBZPI/I}I 3HAHMH / bubmotera [JOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoepouHas paboTa
KonrtpomnbHas padora Ne4 o teme
59 «Ctpoenue aroma. XUMHUECKas bubnuorexa [IOK

cBsi3b» / Beepoccuiickas
IIpoBepoyYHas paboTa

https://m.edsoo.ru/00adb486
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60 DIEeKTPOOTPULIATETLHOCTH ATOMOB 1 bubnmoreka [JOK
XAUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
61 Hormast Xumeckas cBssb 1 https://m.edsoclf ru/00adac34
62 KoBasieHTHas nosisipHast XUMUYECKas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHntHas HenomspHast 1 bubnuoreka [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 (TereHb OKHCICHHS 1 https://m.edsoErUIOOadae28
65 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuorexa [JOK
66 OKHCIIUTENTN U BOCCTAHOBUTEIH 1 httos:/m.e dsogru 100adb076
PeseprubIit ypok. O6001meHuE 1
67 CHCTEMAaTH3alMsI 3HAHUH 10 TeME 1 bubmuoreka [JOK
«Crpoenue atoma. XUMUYECKast https://m.edso00.ru/00ad9ch2
CBSI3b)»
68 PesepBubIit ypok. O6001meHHE U 1 bubnuoreka [JOK
cUCTEMAaTU3alMs 3SHAaHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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MUHHUCTEPCTBO NPOCBEIIEHUSA POCCUCKOMN ®ENEPAIIANA
MuHucTepcTBO 00pa3oBaHusi, HAYKu U MoJioae:xku Pecniy0imku Kpbim
AnvuHuctpanus Coserckoro paiiona Pecny0iuku Kpbim

«IIPYJOBCKAS CI»
PACCMOTPEHO COI'TACOBAHO YTBEPXJIAEHO
Pykosoautens IIIMO yunteneit 3aMecTUTeNbh IUPEKTOpa N.o. nupexropa MBOVY «Ilpynosckas CILI»
O.A. Bepryn M.B. 3eipsiHOBa

CCTCCTBCHHO-MATCMATHYCCKOI'O

LUKJIA.
[Torpe6nsk H.1O
[Tpotokom Nel ot «27» 08 2025 .

[Tpuka3 Ne123 ot «27» 08 2025T.

KAJIEHIAPHO-TEMATHUHYECKOE
IMNJIAHUPOBAHMUE
1o y4eOHOMY NpeaMeTy

«Xumus. bazoBslii ypoBenb» 9 - ki1acce

Ha 2025/2026 yueOHbIH 101

c. [lpyas1, 2025 ¢




9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuii 3aK0H.

1 [Iepnonnueckas cucrema 1 bubnnorexa [JOK
XUMHUYECKUX 3eMeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHUYECKHUX DJIIEMEHTOB 1 bubmorexa [TOK

N https://m.eds00.ru/00adb6h6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bune XuMH4yecKkou CBSA3U U THUIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edso0.ru/00adbac6
KontposbHas padota Nel o teme

5 «IToBTOpEHue u yriyoneHue 1 1
3HAHMI OCHOBHBIX Pa3esioB Kypca
8 Kiacca»

5 Knaccudukanus XuMuaecKux 1 bubnunoreka [JOK
peakLuii 10 pa3IMYHbIM IpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMHUUYECKOMN

7 €aKINH1 HOH}II’D[I/IC 0 TOMOTEHHBIX U 1 Bubmmorexa LIOK
peakin. https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX

8 IlonsATHe 0 XUMHUYECKOM 1 bu6nmoreka [JOK

PaBHOBCCHU. CDaKTOpLI, BIMAOIIUC

https://m.edsoo.ru/00adc28c¢c
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Ha CKOPOCTb XUMHUYECKOM pCaKkuuun
1 ITOJIOKCHUEC XUMHWYCCKOI'O

paBHOBECHs
9 OKucIuTeIbHO- bubmmoreka [{OK
BOCCTaHOBUTEIIBHBIE PEAKLIUN https://m.edsoo.ru/00adcade
Teopust 3EKTPOIIUTHIECKON
10 nucconuanuu. CHIIbHBIE U ClIa0bIe bubmmorexa [TOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
11 Wonnrie ypaBHEHNS peaKIIit bubmmorexa [OK
M peaxi https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KUCIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 BIEKTPOIUTHYECKON https://m.edso00.ru/00add5d8
JIUCCOIALIIN
XuMHYecKre CBOMCTBA COJICH B
13 CBeTe MpPeACTaBJIEHUN 00 bubmorexa HOK
pedl N https://m.edsoo.ru/00add8b2
ANEKTPOTUTHUECKOMN JUCCOIHAIIIT
14 ITonsatue o ruapoIn3e Coei bubmorexa HOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHre U cucTeMaTu3anus bubnnoreka [JOK
3HAHUI https://m.edsoo.ru/00addd12
[IpakTnueckas pabota Ne 1.
16 «Perrenne skcriepuMeHTaIbHBIX bubmotera [JOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonrtpomnbHas padora Ne2 o teme
17 «QNEKTpoInTHYECKast bubnuoreka [IOK

Jucconuanysa. XUMHAYECKue
pCaKknuu B paCTBOpaAx»

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OO0mas XxapakTeprCTUKA TAJIOTCHOB.

18 XUMHUYECKUE CBOMCTBA HA MIPUMEPE Bubmmorexa LIOK
puMep https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. CosisiHast KUCIIOTA,
19 XUMUYECKHUE CBOMCTBA, MOJTyUYEHUE brmmorexa [OK
’ y ’ https://m.edso0o.ru/00ade104
MIPUMCHCHHE
[IpaxTnueckas padota Ne 2 o Teme
20 «ITomy4yeHre COJISTHON KUCITOTHI bubmorexa HOK
YR C07 ’ https://m.eds00.ru/00ade348
n3yudeHue e€ CBONCTBY»
Berurcnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIHHA, €CITA OJINH bubmorexa [TOK
p ’ https://m.edso00.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE

99 OO6mrast XxapaKTeprucTHKa SJIEMEHTOB bubnuoreka [JOK
VIA-rpymmbt https://m.edsoo.ru/00ade64a
AmoTponHbie MOU(UKALIUN CEPBI.

23 Haxoxnenue cepol u e€ bubnunoreka [JOK
COCAMHEHUI B IPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEpPhI
CepoBoa0opoa, CTPOCHHE,

24 (I)Hznqecmi)e u XHI;/H/IquKHe bubmorexa HOK

~ https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHast KUCIOTA,
25 ¢bu3nyeckre 1 XUMHUYECKUE Bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XUMUYECKUE PEaKIIUH, JIeKAIIHE B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnuoreka [JOK

MOJIYUCHUA CCpHOfI KHUCJIOTHI.
XHUMHUYECKOE 3arpsAA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpY>Karollei cpeabl
COCJIMHEHUSIMU CEPbI

Briuucienune MmaccoBoi 101U

bu6mmoreka [{OK

27
BBIXOJa IPOAYKTa PEAKLIMU https://m.edsoo.ru/00adec8a
OO6mast XapakTepucTHUKa SJIEMEHTOB
VA-rpynmnsl. A30T,

28 acIpOCTPaHEHHE B IPUPOIE bubmorexa HOK
pactipoctp PHPOJE, https://m.edsoo.ru/00adeea6
(du3nyuecKre U XUMUICCKUE
CBOMCTBA
AMMHaK, ero puznyeckue u

29 XUMHUYECKHE CBOMCTBA, MOJyUEHUE bubmorexa HOK

’ y https://m.edsoo.ru/00adf004
Y IPAMEHEHUE
[IpakTrueckast pabora Ne 3 o Teme
30 «ITomyyenne aMMHaKa, U3yudeHue bubmorexa HOK
y N - 13y https://m.edsoo.ru/00adf180
€ro CBOICTB»

31 A3oTHas kuciora, e€ Gpusndeckue u bubnunoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX

32 o0peHnii. XMMHYECKOE bubmorexa LOK
yAoop ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COEIMHEHMSIMH a30Ta
®docdop. Oxcup dpochopa (V) u

33 (boc:g)o pHaSI KI/ICJ‘I((I))Ta (b(blfm(qe)cxﬂe " Bubmmorexa LIOK

p L https://m.edso00.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOIyYCHHE
34 Hcnonb3oBanue pochaToB B bubnuoreka [IOK

KauCCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHne
MIPUPOIHON cpenpl hocdaramu

Yraepon, pacipocTpaHEHHE B

35 npupoje, Gu3nIecKue u bubmorexa LHOK
PHPOJE, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTUUECKHE TTPOOIIEMEBL bubmmorexa LOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
bu6moreka [IOK
37 VYronbHas KUCIO0TA U €€ COon
https://m.edsoo.ru/00ae006c
[IpakTuueckast pabora Ne 4 o Teme
38 "ITosryyeHue yrieKkuciioro rasa. bubnuoreka [IOK
KauecTBeHHas peaknusa Ha https://m.edsoo.ru/00ae027¢
kapOoHaT-noH"
[TepBoHayabHBIC TOHATHS 00
39 OPraHUYECKHUX BEIIECTBAX KAK O bubnmorexa [JOK
p Hl https://m.edsoo.ru/00ae054¢
COCIMHEHHSX yTiiepoaa
40 KpemHuuii u ero coe fuHeHUs bubmmorexa [IOK
P 8 https://m.edsoo.ru/00ae080a
[TpakTuueckas pabora Ne 5.
41 Pemenne skcriepuMeHTaIBHBIX bubnuoreka [IOK
3aj7a4 1o Teme «BakHemine https://m.edsoo.ru/00ae0bf2
HEMETAIUIBI U UX COETUHEHUI
KonrtpomnbHas padota Ne3 o teme
N bubmuoreka [JOK
42 «BaxxHel11Me HEMETAIIBI U UX

COCOAHCHU A

https://m.edsoo.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHUYECKHUX DIIEMEHTOB —
MeTaIoB. MeTraiuindeckas CBsI3b U

bu6mmoreka [{OK

43
METAJUIMYECKasl KPUCTAJUTMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMUYECKUM DS, bubmaorexa [IOK
P . P https://m.edso0.ru/00ae1156
HaIpsHKEHU METaJIOB
O61ue crocoOb! MOTyUYeHus
metaiuioB. Ciurassl. Berancienus
45 0 YPABHEHUSIM XUMUYECKUX bubmaorexa LIOK
yp = https://m.edsoo0.ru/00ae1156
peaKIuii, eClii OJIMH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 ITousiTre 0 KOPPO3HUU METAIIOB bubmorexa LOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47 €JIOYHBIE MEeTaJUIbI
1 https://m.edsoo.ru/00ael14b2
48 OKcuIpl ¥ TUAPOKCUIBI HATPUS U bubnuoreka [JOK
KaJusg https://m.edsoo.ru/00ael14b?2
[IlenoyHo3eMeNnbHBIE METATIIIBI — bubmuoreka [JOK
49 N N
KaIbIIMA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxxneime coeqJUHEHUS KAJIbIUS bubmmorexa [IOK
4 H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATH3ALI[MSI
3HaHUHI
59 JKEcTkocTh BOABI M CIIOCOOKI e€ bu6nmoreka [JOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o reme

53 "XEcTKOoCTh BOIBI U METOALI €6 bubmmorexa LIOK
. https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bubnuorexa [JOK
>4 AomuiHi https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOWCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCH]IA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COTU bubmuorexa [JOK
xenesa (1) u xemnesa (111) https://m.edso00.ru/00ae35e6
58 O06o01menne 1 cHCTEMaTH3aITHS
3HaAHUHN
[TpakTruueckast pabora Ne 7.
Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [IOK
59 .
3a7a4 1o teme «Baxkuelmune https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHCHHUSI
Brruncienus mo ypaBHEHHAM
XUMUYECKHUX PEaKIIUN, €CITH OJINH
50 W3 PEareHTOB JaH B M30BITKE WIIH bubmuoreka [JOK
COZCPKUT IpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJU BBIX0J1a IPOAYKTa
peaxiuu
61 OO6o01IeHNEe U CUCTEMAaTH3 A
3HAHUH
KonTponbHas pabota Ne4 mo teme
62 «BaxxHennme MeTaJlibl U UX

COCOANHCHU A
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63 BemecTBa 1 Marepuaisl B 1 bubmuorexa [IOK
IMOBCEAHEBHOM KM3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpY>KaroIlEe cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTUYECKUX TTPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepsHbiit ypok. O60011eHne u 1 bubnnorexa [JOK
cucTeMaTru3anus 3HaHUH https://m.edso00.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHue u 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUH https://m.edso00.ru/00adb33c
68 PesepBHblit ypok. O60011eHne 1 1 bubnuoreka [IOK
cucTeMaTn3anus 3HaHUN https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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MPOBEPSAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJILHOU MTPOT'PAMMBI

8 KUIACC
Kon N o
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM 00pa30oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'O
HPOBEPHEMOTO o01rero oopazoBanus
pe3yJibTara
1 [To Teme: «IlepBoHAYaTBHBIE XUMHYECKUE TIOHITHS
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHSATHI: aTOM, MOJIEKYJIa, XUMHUYECKUN DJIEMEHT, TPOCTOE BEIIECTBO,
CJI0KHOE BEILIeCTBO, CMECh (OIHOPO/IHASA M HEOJTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsl U MOJIEKYJIIpHas
11 Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBas JO0JII XMMHUYECKOrO 3JEMEHTa B COCAUHEHUH,
' MOJISIpHBIM 00BEM, XMMHUYECKasi peakius, KiacCupUKalus peakiuil: peakud COeIUHEHUS, PEeaKLUUu pPa3JIoKeHUs,
peaKkiuu 3aMelleHus, peakiuyu oOMeHa, 3K30- U dHJIOTEPMUYECKHE peaklnu, TerioBoi 3(deKT peakuuu, pacTBop,
MaccoBas J10Ji BelllecTBa (MPOLIEHTHAs! KOHIICHTPAIIMsI) B pacTBOPE
1 WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUUYECKUX MTOHATUH U IPUMEHSATH 3TU MOHSATHS IIPU ONUCAHUU BELLIECTB U
' HUX MPEBPAILICHUN
1.3 WCIOJIb30BAaTh XMMHUYECKYIO0 CUMBOJIUKY Ul COCTaBIeHUS ()OPMYII BEIIECTB U YPABHEHUH XUMUUYECKUX PEaKIUi
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUs MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUYEHHUS,
' 3aKoHa ABOrajipo
15 OTIpEeAETSATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KIACCU(PUITMPOBATh XUMHUECKHE PEAKINH (110 YHUCITY U COCTABY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY
. addekry)
1.7 BBIYUCISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BELIECTB




1.8

BBIUUCIIATH MAaCCOBYIO JIONIO XUMHUYECKOT0 AJIEMEHTa 10 (opMyJie COSTUHEHNS,

1.9 BBIUHCIISITH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE
110 MPUMEHSATh €CTECTBEHHOHAYYHBIE METObl MO3HAHUS — HAONIOACHHE, MU3MEPEHHUE, MOJICIMPOBAHHE, SKCIICPUMEHT
. (peanbHbIN U MBICIICHHBIH)
2 ITo Teme: «BakHelmme npeIcTaBUTENIN HEOPTAHUYECKUX BEIIECTBY
2.1 PAacKpbIBaTh CMBICJI OCHOBHBIX XUMHYECKUX MOHATHN: OKCHJI, KUCII0Ta, OCHOBAaHUE, COJIb
2.2 OTIPEIEIATh MPUHAIJICKHOCTh BEIIECTB K ONMPEIeIEHHOMY KJIacCy COeIUHEHUN 1o hopMysiam
2.3 KJIaCCU(UIMPOBATh HEOPTaHUYECKUE BEIIECTBA
54 XapaKTePHU30BaTh (OMUCHIBATH) OOIINE XUMHUECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB, TIOATBEPKAasi ONUCAHNE
' [IpUMEpaMU MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN
’5 MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTHM OT HX KAaue€CTBEHHOIO COCTABA, BO3MOYKHOCTH IPOTEKAHUS
' XUMHYECKHUX MTPEBPAILECHHI B pa3JIMYHBIX YCIOBUSAX
CJIeIOBaTh MpaBUJiaM MOJIb30BAHUSA XMMHUYECKON MOCyAON U JabopaTOpHBIM OOOpYyHOBAaHUEM, a TAKXKE MpaBUIIAM
oOpallieHus ¢ BeIeCTBaMH B COOTBETCTBUH C MHCTPYKLUSMHU IO BBIIIOJIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB IO
26 MOJIyYEHHUI0O W COOMpPaHHIO Ta3000pa3HbIX BEHIECTB (BOAOPOAA W KHUCIOPOJa), MPUTOTOBJICHHUIO PAcTBOPOB C
' onpeen€éHHON MaccOBOM J10JIed paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATh U IMPOBOAUTh XUMHUUYECKUE IKCIIEPUMEHTHI
10 PACIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C IOMOIIbIO MHIUKATOPOB (JIakmyc, (peHondranent, METUIOPaAHK
U JApyrue)
2.7 MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN peaKInu
3 [To Teme: «Ilepunonnueckuii 3akoH u [lepuoanueckas cucrema xumudeckux snemeHToB Jl. . MengeneeBa. Ctpoenue

aToMOB. XuUMHYECKas CBA3b. OKHCINTEIIFHO-BOCCTAHOBUTEIIHHEIC PCaKum»




PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSITHUM: SAPO aTOMa, IEKTPOHHBIN CJIOW aroma, aTOMHas OpOMTallb,
3.1 paauyc aToMa, XUMUYECKasi CBSA3b, MOJIAPHAs M HEIOJIApHAsl KOBAJEHTHAsI CBSI3b, 3JEKTPOOTPULIATENILHOCTD, HOHHAS
CBSI3b, UOH, KATHOH, AHWOH, CTENIEHb OKUCIICHUS
3.2 KJIacCU(UIIMPOBATh XUMHYECKHIE IIEMEHTHI
33 ONMCHIBATh U XapakTepu3oBaTh TabauuHyo Gopmy Ileproauueckoil cucTeMbl XMMHUECKUX AJIEMEHTOB: pa3inyaTrh
' MOHATHS «TJIaBHas noarpynna (Arpynna)» u «nobdounas noarpynna (brpymnma)y, «Masnbie» 1 «00abIINE) EPUOIBI
34 packpeiBathk cmbica llepunogumyeckoro 3akona J[.M. MeHneneeBa: I1€MOHCTPUPOBATH ITOHUMAHHE NEPHOIUYECKON
' 3aBHUCHUMOCTHU CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX MojoxeHus B [lepuonnyeckoii cucreme
COOTHOCUTH 0003HauUEHHUs, KOTOpble UMeroTcs B Tabmune «llepuogmueckas cuctema XuMudeckux snemeHToB J[.U.
3.5 MeHieneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMM CTPOEHHSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB M 3apsl A1pa,
o0l111ee YnCIIo 3JIEKTPOHOB M PacIpeIelIeHUE UX 110 SJIEKTPOHHBIM CIIOSIM)
3.6 OIIPENIeIIATh CTENEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEANHEHHX
3.7 OIIpEeNIeJIATh BUJ XUMUYECKOH CBsI3M (KOBAJIEHTHAS U MOHHAs) B HEOPIraHUYECKUX COEIMHEHUSX
9 KIIACC
Kon N .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMBbl OCHOBHOI'O
TIPOBEPHEMOTO 001rero oo0pazoBaHus
pe3yJbTara
1 ITo Teme: «BemiecTBo n XUMHYECKasT PEAKLIMSD)
PacKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHATHNA: PACTBOP, MIEKTPOJIUTHI, HEAJIEKTPOIUTHI, MIEKTPOIUTHIECKAs
1.1 JMCCOLIMAIUS, PEaKIMd MOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOe paBHOBecHe, oOpaTuMble U HeoOpaTUMbIe
peaxkiuu, OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKIINH, OKMCIUTEND, BOCCTAHOBUTENb, OKMCIEHUE U BOCCTAHOBIICHHE,




aloTpornusi, aM(OTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJUTUYECKas), KpUCTALTHYCCKast

peuéTKa, CIIIaBbl, CKOPOCTh XMMUYECKOW pEeaKIINU

HWIUTIOCTPUPOBATH B3aAUMOCBA3b OCHOBHBIX XUMHWYCCKUX MTOHATHI 1 IMPUMCHATDH OTU MMOHATHUSA IPHU OIMCAHHUU BCIICCTB

1.2 U UX IPEBPALLECHUN
13 COCTABJIATh yYPaBHEHUS DJICKTPOJIUTHYECKON IUCCOIMAIMUA KUCIIOT, HIENI0YeH W COJeH, MOJHBIE M COKpalEHHbIE
. ypaBHEHHUSI peaKIii HOHHOT'O0 OOMeHa
14 PacKphIBaTh CYIIHOCTH OKHCIIHATEIbHO-BOCCTAHOBHTEIBHBIX PEAKIMHA IMOCPEJICTBOM COCTABIICHHUS DJIEKTPOHHOTO
' OanaHca 3TUX peakuui
1.5 MPOBOJIUTH PACUETHI TI0 YPABHEHUIO XUMUYECKON PeaKInu
2 ITo Temam: «HemeTanasl 1 UX cOeTMHEHU» U «MeTaulbl U UX COETUHEHUS
21 XapaKTepHU30BaTh (OMUCHIBATH) OOIIME M CHEHUPUISCKHE XMMHUYECKHE CBOWMCTBA MPOCTHIX W CIOXKHBIX BEIIECTB,
' MOJTBEPXKasi OMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMUUECKUX PEAKIIUN
25 COCTaBJIATh YPABHEHUs pEaKLHM, MOATBEP)KIAIOIIMUX CYIIECTBOBAHHE I'€HETHYECKOW CBS3UM MEX1y BELIECTBAMU
' pa3IUYHbIX KJIACCOB
23 IIPOrHO3UPOBaTh CBOICTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOYKHOCTH INPOTEKAHUS XUMHUYECKHUX
' IIPEBpAILEHU B Pa3JINYHBIX YCIOBUSIX
ClIeZIoBaTh INpaBWIaM IOJb30BAHUS XUMHMUYECKOW MOCYZOH U J1abOpaTOpHBIM 00OpYIOBaHHMEM, a TAKXKe IpaBUIIaM
2.4 oOpallleHus ¢ BEIIeCTBAMH B COOTBETCTBUM C HHCTPYKIMSMH IO BBIIOJHEHUIO J1a00PaTOPHBIX XMMUYECKUX OIBITOB
0 MOJIyYEHHIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (aMMHaKa U YIIIEKUCIIOro rasa)
MIPOBOJIUTH PEAKIINH, IOATBEP:KIAIOIINE KaUeCTBEHHBIM COCTAaB Pa3IMUHBIX BEIIECTB: Paclio3HaBaTh ONBITHBIM ITyTEM
2.5 XJopua-, Opomua, moaun, kapOoHat, Qocdar, cummkar, cynabpar, TMIPOKCHUANOHBI, KATHOHBI AMMOHUS, HOHBI
M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB
3 [To Teme: «XUMHS U OKpYIKalOIIasi Cpear




3.1

pacKpbIBaTh CMBICJI OCHOBHBIX XuMH4uecKkux nouatuii: [1/IK BemecTBa; koppo3ust MeTanioB

3.2

MIPUMEHSITh OCHOBHBIC OIECPAIlM MBICIUTEIBHON ICSITEIFHOCTH — aHAIW3 M CHUHTE3, CpaBHEHHE, O0OOIICHHE,
CHUCTEMAaTHU3alMIO, BBISIBICHUE MPUYMHHO-CICICTBEHHBIX CBA3CH — JIJII U3YUYECHUSI CBOMCTB BEHIECTB M XMMUYECKUX
peaKkivii; eCTECTBEHHOHAy4YHbIE METOJbl MO3HAHUS — HAOIOJIeHHEe, W3MEPEHHUE, MOJICITHUPOBAHHE, SKCICPUMEHT

(peanbHBIN U MBICIICHHBIN)




INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KVIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUSA
1 [TepBoHavYaIbHBIE XUMUYECKUE TTOHATHS
11 [Ipeamer xumun. Poss XUMUM B )KU3HU YeIOBEKa. XMMHS B CUCTEME HayK. Tena u BemecTBa. PU3HUECKre CBOWCTBA BEILIECTB.
' ArperaTHoe COCTOSIHUE BEIIECTB
1.2 [TonsTHe 0 MeTOIax MO3HAHUS B XUMUH. YHCTHIE BelecTBa U cMech. CrocoObl pa3ieneHus: cMmecei
13 ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 3JIeMEHTHI. CHMBOJIBI XUHMUYECKHUX AJ1€MEHTOB. [IpoCThie U ClOXKHBIE BellecTBa. ATOMHO-
' MOJIEKYJIIPHOE YUEHHUE
14 Xumuaeckas hopmysa. BareHTHOCTh aTOMOB XMMHYECKHX JIEMEHTOB. 3aKOH IMOCTOSTHCTBA COCTaBa BemlecTB. OTHOCHTEIIbHAS
' aToMHasi Macca. OTHOCUTEbHAS MOJICKYJIsIpHAs Macca. MaccoBast 107151 XMUMUYECKOT0 3JIEMEHTA B COSTMHEHU U
L5 KonuuectBo BemectBa. Mosib. ModisipHast Mmacca. B3auMocBsi3b KOJIMYECTBA, MACChl M YUCJIA CTPYKTYPHBIX €IMHUI] BEILIECTBA.
' Pacuérel mo gpopmMyamMm XUMHUYECKUX COCTMHEHUI
16 DuU3NYECKUEe U XUMUYECKHE SIBJICHUS. XMUMHYECKas peakius v €€ MpU3HaKu. 3aKOH COXPAHEHUS MACChl BEIIECTB. XUMUYECKHUE
' ypaBHeHus. Knaccudukaius XuMHUIeCKuX peakiuuil (COeAMHEHUS, PA3JIOKEeHUS, 3aMEICHHsI, 0OMEHa)
XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TMOCyAOH, C MpaBWiIaMHU paboOThl B JabopaTopuu U NpuéMamu
oOpaiiieHust ¢ J1abopaTOpHBIM 000pyAOBaHHWEM, M3yYEHUE M ONHUCaHHE (PU3MYECKUX CBOMCTB 00pa3loB HEOPTaHUYECKHX
BEIECTB, HaOMoAeHe Ghu3nuecKuX (TIaBleHHe BOCKa, TasHUE JIbAa, pacTHpaHUE caxapa B CTyIKe, KUIIEHUE U KOHICHCaIUs
1.7 BOJIbl) U XUMHYECKHX (TOpEeHHEe CBEYM, NMPOKaJMBaHHE MEIHOW MPOBOJIOKH, B3aHMMOJCHCTBHE MeJa C KHUCIOTOM) sSBIICHUH,
HaONMOJIeHNe U OMHCAHHME MPU3HAKOB MPOTEKAHMS XUMHUYECKHUX peakluuil (pa3loKeHue caxapa, B3auMOJACUCTBUE CEpHOU
KHCIIOTHI C XJIOPUAOM Oapusi, paznoxkenue ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMoAeicTBUE jKelie3a C PaCTBOPOM COJTU
Meru(ll), nm3ydenune crnocoOoB pazaeneHusi cmeceid (C MOMOIIBI0O MarHuTa, (UILTPOBAHUE, BBHIAPUBAHUE, TUCTHILISAIINS,




xpomatorpadusi), MpoBeIeHUE OYMCTKU IOBAPCHHON COJIM, HAOMIOJACHHWE W OINHCAaHWUE PE3yJIbTaTOB NPOBEACHUS OIIBITA,

WJUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUs MacChl, CO3/IaHUE MOJIeNIel MOJIEKY (11apOCTEPHKHEBBIX )

2 Baxneiimme npeacTaBuTeIM HEOPraHUIECKUX BEIIECTB
Boznyx — cmech razo. Cocras Bo3ayxa. Kucnopoa — anemeHT u npocroe BeuiectBo. HaxoxaeHue Kuciopoaa B MPUPOAE,
2.1 (uznueckue U XuMHU4YecKue cBoicTBa (peakiuu ropenus). Oxcunpl. [Ipumenenune kucnopoaa. CriocoObl MOJTy4eHNs KUCIOpoaa
B 1a00OpaTOpUU U NPOMBINUIEHHOCTH. KpyroBopoT kucioposa B npupoze. O30H — aulioTponHasi MOAU(PUKAIIS KUCIOpoJa
59 TemoBoil a3 ekt XuMHUYECKOH peaKkK, TEPMOXUMUYECKHE YPAaBHEHNUS, K30~ U SHIAOTEPMHUUECKHE peakuu. TOommBo: yroib
' 1 MeTaH. 3arpsi3HeHue Bo3AyXa, yCUJIeHUe MapHUKoBOro 3ddekra, pazpylieHrne 030HOBOTO CIIOS
23 Bonopon — snemeHT u npoctoe BeuiectBo. Haxoxxaenne Bogopoa B mpupoie, Gpu3nueckre 1 XUMHUYeCKHe CBOMCTBA, MPUMEHEHHE,
' crocoObl nosydeHus. Kucinors! u conu
2.4 MoutsipHbIii 00bEM Ta30B. Pacu€Tel Mo XUMHUYECKUM ypaBHEHUSIM
dusznyeckne cBorcTBa Bojbl. Boja kak pactBoputens. PactBopsl. HacklieHHbIE M HEHACHIIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH
2.5 BEILECTB B BoJe. MaccoBast 10JIs BELIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BObl. OcHOBaHMs. Poiib pacTBOpOB B ipupoie
U B )KU3HU 4YeroBeka. KpyroBopoT Boasl B ipupoe. 3arpsisHeHue NpupoaHbIx BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ
Knaccugukanus Heopranmdeckux coequHeHud. Oxcuabl. Knaccudukanus oxkcuioB: cojeoOpa3syromue (OCHOBHBIE,
2.6 KUCJIOTHBIE, aM(OTepHbIe) U HecoseoOpasyromue. HomeHnknarypa okcuoB. @usnueckue U XMMUYECKHE CBONCTBA OKCHJIOB.
[lonyueHnne okcunoB
27 OcnoBanus. Kitaccuduxkanus ocHOBaHMI: MENOUN U HEpacTBOpUMbIe ocHOBaHUs. HoMeHk1aTypa ocHoBaHui. Du3nueckue u
' XUMUYECKHE CBOWCTBA OCHOBaHUM. Ilonmyyenue ocHOBaHUM
28 Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kuciaor. Puszndeckue U XMMUYECKHE CBOWCTBA KUCIIOT. PsJl akTUBHOCTH
' meraiuioB H.H. bekerosa. [lonyuenue kuciaor
2.9 Comu. Homenknarypa coineii. @usnueckue 1 XuMU4eckue cBorictsa coseil. [lomyuenue coneit
2.10 I'enernueckas cBsA3b MEXKIY KilaCCaMH HEOPTaHUYECKHUX COCIUHEHHUN




2.11

XVUMUYECKUH HKCIEPUMEHT: KauyeCTBEHHOE ONpECNICHUE COJEpKAaHUS KHUCIOpOAa B BO3AyXe, IMOJyYCHHE, COOMpaHHeE,
pacro3HaBaHUE W M3YYCHHE CBOMCTB KHCJIOpPOJAA, HAONIOJCHHE B3aUMOJCUCTBHUS BEIIECTB C KHUCIOPOJIOM M YCIIOBUSA
BO3HHMKHOBEHUS ¥ TIPEKPAIICHUS TOPECHUS (IT0’Kapa), 03HAKOMJICHHE ¢ 00pa3IiaMy OKCHJIOB U OITCAHKUE UX CBOKCTB, TIOJTyUCHHE,
coOupaHue, paclo3HaBaHHWE W HM3YYCHHE CBOMCTB BOjOpoja (rOopeHue), B3aumojeicTBue Bojopoaa ¢ okcuaom meau(ll)
(BO3MOXHO HCIIOJIB30BAHUE BHJIEOMATEPHAIOB), HAOJIOJCHHE OOpa3IOB BEHIECTB KOJIMYECTBOM | MOJb, HCCIIEOBAaHUE
0COOEHHOCTEH PaCTBOPEHHS BEIIECTB C PA3IMUYHON PACTBOPUMOCTHIO, IPUTOTOBIIEHHE PACTBOPOB C OMpPEACIEHHON MacCOBOM
JI0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMU (HAaTpUEM M KajblueM) (BO3MOKHO HCIOJIb30BAaHUE
BHJIEOMATEPHAIIOB), ONpPEJECICHNE PACTBOPOB KHUCIOT M IIEIOYed ¢ MOMOIIbIO HHJIMKATOPOB, MCCIEJOBaHHE 00pa3LoB
HEOPTraHMYECKNX BEIIEeCTB Pa3JIMYHBIX KJIACCOB, HAOIIO/IEHWE W3MEHEHUS OKPACKH HWHIMKATOPOB B PACTBOPAX KHUCIOT U
mienoue, m3ydeHue B3aumopaercTBus okcuma menu(ll) ¢ pactBopom cepHON KHCIOTHI, KUCIOT C METaIaMU, PEaKIui
HENUTpaTu3alny, MOJIy4eHNEe HePaCTBOPUMBIX OCHOBAHUMN, BHITECHEHUE OJHOI'O METaJlla APYTUM U3 PacTBOPA COJIH, PELICHUE

OKCIICPUMCHTAJIBHBIX 3aJa4 110 TEME «Baxxnenmue Kiraccel HCOPTraHUYCCKUX COC,I[HHCHHﬁ»

[Tepuonnueckuii 3akoH u [lepuoandeckas cucrema xumudeckux 3neMeHToB .M. Menneneea. CTpoeHne aTOMOB.

Xumudaeckas cBs3b. OKHCINTENFHO-BOCCTAHOBUTEIIHHBIE peaKuuu

3.1

HepBHe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_II/II/I XHMHYECKHX »JaeMeHTOB. IloHsATHe 0O rpymmnax CXOAHBIX 3JIEMCHTOB (H_IGJ'IOLIHBIC nu
IICJI0OYHO3EMEIIbHBIC MCTAJLJIbl, T'aJIOI'C€HbI, HHCPTHBLIC Fa3BI). :‘)J'ICMCHTI:I, KOTOPBIC o6pa3y}0T aM(bOTCpHHC OKCHJbI H

TUIPOKCHIBI

3.2

Hepnommecxnﬁ 3aKOH. HepI/IOI[I/I‘leCKaH CUCTEMAa XHMMHUYCCKUX OJIICMCHTOB I[I/I Menpeneena. KOpOTKOHCpI/IOI[HaH u
JJIMHHOIICpUOHAs (I)OpMBI HCpHOI{H‘lGCKOﬁ CUCTCEMbI XUMHUYCCKHUX 3JICMCHTOB III/I Menpeneena. HepI/IO,I[BI " T'pYUIIBI.

®du3nUeCcKuid CMBICI MOpAAKOBOI'0O HOMEpPA, HOMCPOB IIEPpUOAA U I'PYIIIBI 3JICMCHTA

3.3

CTpOGHI/Ie aroMoB. CocTaB aTOMHBIX AACP. H30TOMEL. SJIGKTpOHBI. CTpOeHI/IC OJICKTPOHHBIX 000JI04eK aTOMOB MEPBLIX 20
XHUMHUYCCKUX JJICMCHTOB HepHOHH‘{CCKOﬁ CHUCTCMBI I[I/I Menaeneena. XapaKTepI/ICTI/IKa XHMHUYECKOT'O OJJEMCHTa IO €TI0

nonoxxeHuro B Ilepuonnueckon cucreme J1.11. Menneneena




3.4

3aKOHOMEPHOCTH M3MEHEHHs pajuyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAJUIMYECKUX U HEMETAUTMYECKUX CBOUCTB IO
rpymnmnam u nepuoaam. 3uadenue [lepuoauyeckoro 3akona u [lepuoanueckoil CUCTEMbI XUMHUYECKUX SJIEMEHTOB ISl Pa3BUTHS

Hayku U nipaktuku. .M. MenzaeneeB — y4€HbIil U TpaKJaHUH

3.5

Xumunueckas cBsizb. KoBaneHTHas (mosisipHasi M HEMOJSPHAs) CBA3b. DJIEKTPOOTPULIATEIIBHOCTh XUMUYECKHX 3JIEMEHTOB.

HNonuag cBs3b

3.6

Crenenp oxuciacHus. OKHUCIUTENFHOBOCCTAHOBUTEIIHHEIC pCaKkmuu. HpOHCCCI)I OKHCJICHUS M BOCCTaHOBJICHMA. OKUCIHTEIN U

BOCCTAaHOBUTCIIN

3.7

XUMHUYEeCKUH OKCIICPUMCHT. U3YUCHUC O6p33HOB BCIICCTB MECTAJIJIOB U HEMCTAJIJIIOB, BSaHMO)IeﬁCTBHe TUAPOKCHU A IMUHKA C
pacTBOpaMH KHCIIOT U HIGJ'IO‘—IGﬁ, MMPOBCACHNEC OINBITOB, WIIOCTPHUPYIOMIUX MPUMCEPBI OKUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX

peakiuii (ropeHne, peakiiuy pa3IoKeHUs, COCTUHEHNUS )

9 KUIIACC

Kox

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1

BemecTBo 1 xumMudeckas pEaKknus. HOBTOpeHI/Ie

11

HCpI/IOI[I/I‘IeCKI/Iﬁ 3aKOH. HepI/IOIII/I‘leCKaH CUCTEMA XHUMHUYCCKUX OJIICMCHTOB HI/I Menpeneena. CTpOCHI/IC aTOMOB.
3aKOHOMepHOCTI/I B UIBMEHECHHH CBOHCTB XMMHYECKHX DJIEMECHTOB IICPBBIX TpéX MIEpruoaAOB, KaJIus, KaJIbLIUA U UX COCJIMHEHUI B

COOTBCTCTBHH C ITOJIOXKCHHUEM 3JICMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHUEM UX aTOMOB

1.2

CTpOGHI/Ie BEIIIECTBA: BUbl XUMHUYECKON CBSI3H. THIIBI KPUCTAJNIMYCCKUX peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIIl€CTBA OT THUIA
KpHCTaHHquCKOﬁ peI_HéTKI/I U BHJAa XHMHUYECKOH CBS3H. KJ'IaCCI/I(I)I/IKaL[I/IH U HOMCHKJIATYpa HCOPraHUYCCKUX BCIHICCTB
(MG)KI[YHapOI[HaH u TpI/IBI/IaJIBHaH). XHUMHYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIaCCaM HCEOPTraHUYCCKUX

COeI[HHeHHﬁ, FCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCIICCTB




1.3

Knaccugukanus XuMHYECKHX PEakIfii 0 pa3IMyHbIM MPU3HAKAM (110 YHCIY U COCTAaBY YYAaCTBYIOLIUX B PEAKIIUU BEIIECTB,
no TerioBoMy 3(@dekTy, Mo M3MEHEHHIO CTENEHEeH OKHCICHHS XUMHUYECKUX DIIEMEHTOB, 10 OOpaTHUMOCTH, MO YYaCTHIO
KaTajau3aTopa). DK30- M SHIOTEPMHUECKHUE PEAKIMM, TEPMOXUMMUYECKHE ypaBHEHUs. [IOHSATHE O CKOPOCTH XMMUYECKOU

peaknuu

14

Ilousitne 00 O6paTI/IMBIX u H606paTI/IMI)IX XUMHUYCCKUX PCAKIUAX. ITonsiTHE O TOMOTEHHBIX H TCTCPOTCHHBIX PCAKIHAX.
ITorsATHE O XUMUYECKOM PpaBHOBCCHUU. CDaKTOI)I)I, BJIMATOIIUE HAa CKOPOCTH XHUMHYCCKOU PEaAKIMU U IMOJIOKCHHUEC XUMHYCCKOT'O

paBHOBECHs

1.5

OKHCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKknuu, BJ'ICKTPOHHI)II\/'I OanaHc OKHCIIUTEILHO-BOCCTAHOBUTEILHOM pEaKkIuu.

CocraBnenne ypaBHeHI/Iﬁ OKHCIIUTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ C UCITIOJIB30BAHUEM METOAA DJICKTPOHHOI'O OanaHca

1.6

Teopust >JIEKTPOJUTHUECKON TUCCOLMALUN. DJIEKTPOJIUTHI U HEANEKTPOIUTHI. KaTHoHbI, aHMOHBI. MexaHnu3M JHCCOIUAluT
BEIIIECTB C PA3JMYHBIMU BUJAMU XHUMHYECKoW cBsi3u. Crenenp aucconuanuu. CUIbHBIE W ClIa0ble DJIEKTPOJMTHI. Peakimm
HWOHHOTO OOMEHa. YCIIOBUS MPOTEKAHMs peaKIii HOHHOTO 0OMEHa, MOJHBIC U COKpAIIEHHBIC HOHHBIE YPAaBHEHHUS PEaKIIU.
CBoiiCTBa KHCJIOT, OCHOBAHHI U COJICH B CBETE MPEACTABICHU 00 JEKTPOIUTHUSCKON Arcconnanuy. KauecTBeHHbIE peakiuu

Ha noukl. [lonsarue o TUAPOJIN3C coJieit

1.7

XUMUYECKUH IKCIEPUMEHT: 03HAKOMJICHHE C MOJICIISIMHU KPUCTAJUIMYECKUX PEHIETOK HEOPTraHMUECKUX BEIIECTB — METAJNIOB U
HeMeTasioB (TpaduTa U aamasa), CI0KHBIX BEIIECTB (XJIOpHAa HATPHS); UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM
peakuuu OT BO3JCHCTBUS PAa3NMUYHBIX (DAKTOPOB; HCCIEAOBAHUE SIEKTPOMPOBOAHOCTH PACTBOPOB BEIIECTB, Ipoliecca
JUCCOIMAIMU  KHUCTIOT, WIelioued U cojlel (BO3MOXKHO HCIIOJIb30BAHHME BHJICOMATEPUANIOB); IPOBEJICHHE OIBITOB,
WJUTIOCTPUPYIONINX MPU3HAKU MPOTEKAHUS peakiuii HOHHOro oOMeHa (0Opa3oBaHME OcCajKa, BbIJEICHHE raza, 00pa3oBaHUE
BOJIbl); OMBITOB, WILTIOCTPUPYIOMIHUX MPUMEPHI OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakiiuy pa3IoKeHusl,
COCMHEHM); pAclO3HaBaHWE HEOPTraHWYECKHX BEIIeCTB C IOMOINBI0 KAa4eCTBEHHBIX pEaKIHMi Ha HWOHBI; peIleHue

OKCIICPUMCHTAJIbHBIX 3a1a4

Hemertannsl 1 ux coeIMHEHUS




2.1

OOmiast xapakTepuCTHKa TajJoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapakTepHbIe cTeneHu okucieHus. CrtpoeHue u
(¢u3HUecKrue CBOMCTBA MPOCTHIX BEMIECTB — TaJOTCHOB. XWUMHYECKHE CBOHCTBA Ha MpUMEpe Xyopa (B3anMMOICHCTBHE C
MeTajlJlaMi, HEMETAJUIaMH, 11esiodaMu). XiiopoBoaopol. CossiHasi KUCI0Ta, XUMUYECKUE CBOMCTBA, IIOJyUEHUE, IPUMEHEHHE.

JleiicTBHE XJ10pa U XJIOPOBOIOPOA Ha OPraHU3M uesloBeka. BajkHele XI0puabl U UX HAXOXKICHUE B IPUPOJIE

2.2

O6mas xapaktepucTtuka 37MeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE CTETEHH OKUCIICHUS.
CrpoeHnue u pu3nyecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U Cephl. AJNIOTPONHbIE MOIU(UKALIUK KUCIOPOIa U CEPHI.
Xumunueckue cBoiictBa cepbl. CepoBOmOpOA, CTpoeHue, (U3MUecKue M XUMHYeckue cBoicTBa. OKcHIbl cepbl Kak
MPEICTaBUTENN KHUCIOTHBIX OKcHIOB. CepHasi KHCIO0Ta, (pU3NYECKHe U XMMHUYECKHEe CBOWCTBA (00IIME Kak MpeCTaBUTEINS
KJ1acca KUCJIOT U cnenuduieckre). XMMUYECKUE PEaKIUH, Jie)Kalllie B OCHOBE MPOMBIIINIEHHOTO Coco0a MOJyuyeHus: CEpHOI
kucnothl. [Ipumenenne. Conu cepHON KUCIOTHI, KAUECTBEHHAs peakiys Ha cyibdaT-uoH. HaxoxaeHue cepbl u e€ coeTuHeHu
B NIpHpOie. XUMHUECKOE 3arps3HEeHUE OKPYKAIOIIel Cpellbl COeAMHEHUAMHU Cepbl (KUCIOTHBIE JTOK/IH, 3arpsi3HEHUE BO3AyXa U

BOJIOEMOB), CITOCOOBI €ro MPeA0TBPaICHUS

2.3

OO6mras xapakTepucTuka 3y1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIC CTETICHN OKHCIICHUs. A30T,
pacrnpocTpaHeHHue B pupoje, pusndeckue u xuMudeckne csorictsa. Kpyrosopor azora B npupojae. AMMHUak, ero pusndeckue
Y XMMHYECKHE CBOMCTBA, MoJyueHue u npumMeHenure. Conu aMMOHHUs, X GU3HNUYECKUE U XMMHUYECKHUE CBONCTBA, IPUMEHEHHUE.
KauecTBenHas peakiusi Ha HOHBI aMMOHUS. A30THasl KUCIIOTa, €€ Mojdy4yeHue, (u3nueckue U XUMMUYECKUe CBOMCTBa (00mue
KaK MMpeACTaBUTENS KJlacca KUCIOT U cienuduueckue). Micrnonb30BaHne HUTPATOB U COJIEH aMMOHUS B KAUeCTBE MUHEPATIbHBIX
ynoopenuil. XuMuueckoe 3arpsi3HeHUE OKPYKAIOIIeH cpe/ibl COSMHEHUSIMU a30Ta (KUCIOTHBIE 10U, 3arps3HEHNE BO3/yXa,

MTOYBBI U BOJIOEMOB)

2.4

docdop, amnorponnsie Moaudukanuu pochopa, puzndeckue u xumuyeckue cpoiicrea. Okcua pocdopa(V) u dochopnas

KHUCJI0Ta, (I)I/IBI/ILIGCKI/IC U XUMHYCCKHUC CBOﬁCTBa, MOoJIy4CHHC. Hcnons3oBanue (I)OC(I)&TOB B Ka4€CTBC MUHCPAJIbHBIX y,I[O6p€HPII>i

2.5

0611[351 XapaKTCPpUCTUKA 3SJICMCHTOB IVA-r PYIIIBL. OcobeHHOCTH CTPOCHUSA aTOMOB, XapPAKTCPHBIC CTCIICHU OKHCIICHHA.
anepo;[, AJUIOTPOITHBIC MOI[I/I(I)I/IKaI_II/II/I, pacipoCTpaHCHUC B NPUPOIC, ¢)H3qucxne U XHMHUYECKHE CBOMCTBA. AI[COp6I_II/I}I.

Kpyrosopot yrnepona B mpupoge. Okcuabl yriaeponaa, MX (U3MYecKHue U XUMHUYECKHE CBOWCTBA, NEMCTBHE Ha >KUBBIC




OpPTraHu3MBbI, TOJyuYeHHE W MPHUMEHEHHE. OJKOJOTWYEeCKHe MpoOieMbl, CBsi3aHHBIE ¢ okcuaoM yriaepoga(lV); rumoresa
rJ100aIbHOTO MOTEIUICHUST KJIMMaTa; MapHUKOBBIA 3(PdekT. YrompHas KHCIOTa M €€ COoNM, UX (U3MUECKHEe U XUMUYECKHE
CBOWCTBA, MOJNy4YeHHE W NpuMeHeHHe. KadecTBeHHas peakius Ha KapOoHAT-HOHBL lcmoib3oBaHume KapOOHATOB B OBITY,

MCIUIUHE, TPOMBIIIJICHHOCTH U CCJILCKOM XO03sHCTBE

2.6

[TepBoHavanbHbIE MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX yriepoja (MeTaH, 9TaH, THJICH, alleTHJICH,
9TaHOJI, TIUILEPUH, YKCyCHas KucioTa). X coctaB u xumudeckoe crpoeHue. [loHsTHe 0 OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
XKUpax, Oenkax, yriieBoJax — M UX POJIM B KWU3HM 4eJoBeKa. MaTepHallbHOE €JMHCTBO OPraHMYECKHUX M HEOPraHMYECKHX

COCTMHEHNN

2.7

Kpemuuii, ero gusnueckre u XuMu4deckiue CBOWCTBA, MolydeHue u npumeHeHue. CoequHeHUs KpeMHus B npupoze. O6mue
npeactaBieHuss o0 okcuae kpemHus(lV) m kpemHueBoi kuciore. CHUITMKATBl, UX HMCIOJb30BaHHE B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH. BajkHelIe cTpouTeNnbHbIe MaTepHUalbl: KepaMuKa, CTEKIIO, LIEMEHT, 0eToH, xene300eToH. [IpoGnembl

0€30IaCHOr0 MCITOJIb30BaHUS CTPOUTCJIBHBIX MAaTCPHUAIOB B HOBCCILHCBHOI\/'I KHU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: HM3yueHHEe OOpa3lloB HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJISTHOM KHCIOTHI, TPOBEICHUE
Ka4eCTBEHHBIX PEaKLUil Ha XJIOPUA-UOHBI M HAOJIOJCHNE NMPU3HAKOB MX IPOTEKAHMUS; OIBITHI, OTpaykaroue (HU3NIECcKre n
XMMHUYECKHE CBOMCTBA TaJOr€HOB M HMX COCAMHEHHUI (BO3MOXHO HCIIOJIH30BAHHE BHICOMATEPHAIOB); O3HAKOMJICHHE C
oOpa3naMu XJIOpUAOB (TJOTEHHUIOB); O3HAKOMIICHHE C 00pas3liaMu cepbl M €€ COCAMHCHHSAMH (BO3MOXKHO HMCHOJB30BaHUE
BUIEOMAaTEPHAJIOB); HAOIIOEHHE Ipoliecca OOyIIMBaHMs caxapa MOJ| JEHCTBHEM KOHIIEHTPHPOBAHHOW CEPHOW KHCIIOTHI;
U3yYCHHE XUMHUYECKUX CBOWCTB pa30aBIICHHOW CEPHOI KHCIIOTHI, IPOBEJCHUE Ka4eCTBCHHOW pEaKkIWu Ha Cysb(paT-uoH U
HaOMoJieHne Tpu3HaKa e€ NMPOTeKaHWs; O3HAaKOMJIEHHE C (M3MYECKUMH CBOMCTBaMH a30Ta, (ochopa M UX COCAMHEHHN
(BO3MOXKHO HCIIOJIb30BAaHUE BMJICOMATEpHANIOB), 00pa3laMu a30THBIX M (QOChOpHBIX YIAOOpPEHMIA; MOTydyeHue, cobupaHue,
pacrio3HaBaHHe M M3Y4YEHHE CBOWCTB aMMHaka; MpPOBEJICHHE KaueCTBEHHBIX peakIMi Ha MOH aMMOHHUSA U (ocdar-uoH u
U3y4YeHHUE TMPHU3HAKOB WX MPOTEKaHMs, B3aUMOJIEMCTBHE KOHLEHTPUPOBAHHON a30THOM KHUCJIOTBI C MeAbI0 (BO3MOXHO
UCIOJb30BAHUE BHUAEOMATEPHUAJTIOB); H3yUeHHE MOJIENIel KPUCTAUIMUECKUX pPemETOK anmMasa, rpadura, ¢yuiepeHa;

O3HAKOMIJICHUC C IIPOLCCCOM aIICOP6I_II/II/I paCTBOpéHHBIX BCIICCTB AKTHUBUPOBAHHBIM yFJ'IéM u YCTpOﬁCTBOM IpOTUBOrasa;




IIOJIyuCHHC, CO6I/IpaHI/IC, pacro3HaBaHrue U HU3YUYCHUC CBOICTB YIUJICKUCIIOro rasa; HNpoOBCACHUC KAaYCCTBCHHBIX peaKum”I Ha
Kap60HaT- U CHIHMKAT-UOHbI MW HU3YYCHUC IIPU3HAKOB HMX IMPOTCKAHHA;, O3HAKOMJICHHUC C HpOI[YKIII/Ieﬁ CHUIMKATHOM

MMPOMBIINIJICHHOCTH; pCIICHNUEC SKCIICPUMCHTAJIILHBIX 3a/1a4 110 TEMC «Baxnaennme HeMeTalIbl ¥ UX COCIUHCHU

Mertannsl 1 ux COCINHCHUA

3.1

O6HIa$I XapaKTCPUCTUKA XUMHUYCCKUX IJJICMCHTOB — MCTAJUIOB HAa OCHOBAaHWH HX ITOJIOXKCHHUA B Hepnozmqecxoﬁ CHUCTEMCE
XHUMHUYCCKUX JJICMCHTOB ILI/I MCH}ICJ’ICCB& H CTPOCHUS aTOMOB. CTpOGHI/Ie MeTauIoB. MeTalmmdeckas CBSI3b U MeTaJlJIMIecKast

KpUCTAJIIINYECKasl pel€TKa. DIEKTPOXUMUYECKHI psij] HAPSKEHUI MEeTalioB

3.2

dusnyeckue U XUMUYECKUe CBOWcTBa MeTa/uioB. OOmue crnocoObl Momy4eHus: MeTauioB. [IoHATHE 0 KOpPPO3UM METalIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U

IMPOMBIINIJIICHHOCTH

3.3

[[lenounbie MeTamel: nojiokeHue B Ilepuomumueckoil cucteme xumuueckux snemeHTOB J[.MI. MeHneneeBa; cTpoeHuE uX
aTOMOB; HaXOXKJICHHE B TIpupoie. Pu3nuecKkre 1 XUMUIECKUE CBOMCTBA (Ha MpuMepe HaTpusl U Kamust). OKCUABI U TUAPOKCHIBI

HaTpuA U KaJlns. HpI/IMeHeHI/Ie ICJIOYHBIX METAJIJIOB U UX COG,I[I/IHCHI/Iﬁ

3.4

[[lenoyHO3eMeNbHBIC METAIUIBI MAarHUd U KaJIbIIMK: MojiokeHue B Ileproanueckoit cucreme xumudeckux snementon J[.M.
MenpeneeBa; CTpOCHHE MX aTOMOB; HaxXOXJeHUE B mpupoze. PU3MUECKHe W XUMHUUYECKHE CBOMCTBA MAarHWUsl W KaJIbIIHSL.

Baxkueiime coeuHeHus KaiabIus (OKCUI, TUAPOKCH, coin). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEeHUS

3.5

AIOMUHHI: TIOJ0KEHHE B HepPIO,Z[I/I‘ICCKOﬁ CUCTEMEC XUMHNYCCKUX 3JICMCHTOB HI/I MeHI[eJ'IeeBa; CTPOCHHUC aTOMa,; HAXOXKJICHUC B

IIpupoac. dusnyeckre 1 XUMHYECKHE CBOMCTBA aJIIOMUHHS. AM(i)OTCpHBIe CBOIiCcTBa OKCHuaa U THAPOKCHUIa aIFOMUHUA

3.6

XKeneso: monoxenue B [lepuonndeckoii cucteme xumudecknx sneMenToB J[.M. MeHeneeBa; ctpoeHre aToMa; HaxOXKICHHE B
npupoje. dusndeckue U XuMU4eckre CBONCTBA xkene3a. Okeusl, ruapokcuan u conu xxenesa(ll) u sxxeneza(lll), ux cocras,

CBOMCTBA U MOJIYUCHUC

3.7

XUMUYECKUMN OKCIICPUMCHT: O3HAKOMIJICHUC C 06pa3uaMI/1 MCTAJIJIOB M CILIAaBOB, HUX (I)I/ISI/I‘{CCKI/IMI/I CBOﬁCTBaMH; HU3YYCHUC

PE3YJIbTATOB KOPPO3UHU MCETAIIIOB (BOSMO)KHO HCIIOJIBb30BaHHUEC BI/I,Z[COMaTepI/IaJ'IOB), 0co0eHHOCTEH B3aHMMOJICHICTBUSA OKCHIA




KaJIbLIUsl U HATPUs C BOAOH (BO3MOYKHO MCIIOJIb30BAHNUE BUJIEOMATEPHAIIOB); UCCIIEA0BAHNE CBOIMCTB KECTKOM BOJIBI; Ipoliecca
rOpEeHUs XKelle3a B KUCI0po/ie (BO3MOKHO UCII0JIb30BAHNE BUIEOMATEPUANIOB); IPU3HAKOB POTEKAHNS KAYECTBEHHbBIX PEAKIIUMA
Ha WMOHBI (MarHus, Kauablus, anoMuHus, 1uHka, sxene3a(ll) u xeneza(lll), memu(ll); nabGmronenne u onucanue MPOLECCOB
OKpallMBaHHA IJIAMCHW HMOHAMHW HATPHA, KaJIud U KaJlblI WA (BO3MO)KHO HUCIIOJIB30BaHHUEC BI/IILGOMaTepI/IaJIOB); HUCCIICJOBAHUEC
aM(bOTepHI)IX CBOMWCTB THAPOKCHAa AJIIOMHHUA W THUAPOKCHUIA IHUHKA, PCHICHUE OSKCICPUMCHTAJIBHBIX 3aJad II0 TEMC

«Baxnenmnne MeTalIbl U UX COCAUHCHU A

4 XHUMHS M OKpYyXKarolas cpeaa
41 HoBple MaTepuaiel 1 TeXHOJOTHH. BemecTBa 1 Marepuaibl B TOBCEAHEBHOW KM3HHU YelloBeKa. X¥MUs U 3710poBke. bezomacHoe
' WCTIOJIH30BAHNE BEIECTB U XUMUYECKUX peakIii B ObITy. [lepBast oMoIIb Mpu XUMUYECKHX 0KOTaX M OTPABIICHUSX
OCHOBBI 3KOJIOTMYECKOM TpaMOTHOCTH. XHMMHYECKOEe 3arpsisHeHue okpyxaromen cpenbl IIJIK. Poip xumun B penieHun
4.2 9KOJIOTHYECKUX TMpobseM. [lpupoaHple HCTOYHUKUA YTJICBOAOPOIOB (yroib, MPUPOIHBIM Ta3, HEe(dTh), MPOIYKTHI HUX
nepepaboTKU, UX POJIb B OBITY ¥ IPOMBIIIICHHOCTH
4.3 XUMHUYECKUH KCIIEPUMEHT: U3ydeHne 00pa3I[0B MaTEpPHaioB (CTEKIIO, CIIaBbl METAILJIOB, TOJIMMEPHbBIE MaTEPUAIIbI)




MPOBEPSAEMBIE HA OI'D 11O XUMUWU TPEEOBAHUSA K PE3YJIBTATAM OCBOEHHMA OCHOBHOI
OBPA3OBATEJIbHON ITPOTPAMMBI OCHOBHOI'O OBIIIETO OEPA3OBAHUSA

Kon
NpoBepPsIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHHUsI K NMPEAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 00111ero o6pa3oBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

0 IMO3HABAEMOCTH SIBJICHUH NMPUPOAbI, TOHUMaHHE OOBEKTUBHON 3HAUMMOCTH OCHOB XMMHUYECKOW HAyKH Kak
o01acTh COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIOHEHTa OOmield KyJIbTYphl M MPAKTUYECKOH NEeSATENbHOCTH

YCJIOBCKA B YCIIOBHAX COBPEMCEHHOI'O 06H1€CTB21; IMNOHMMAaHHE MECTAa XUMHHU CPEIU APYTUX €CTECTBCHHBIX HAYK

1.2

0 HaY4YHBIX MCTOJaX IMO3HAHUSA, B TOM YHUCIIC SKCIICPUMCECHTAJIBHBIX U TCOPETUYCCKUX MECTOAAX HCCICIOBAHUSA
BCIICCTB U U3YUCHUA XUMHUYCCKHUX peaKuHﬁ; YMCEHHE HUCIIOJIb30BaTh MOACIN JJId 00BACHEHUS CTPOCHUA aTOMOB

U MOJIEKYI

1.3

0 cdepax mnpodeccHOHATBHON MAEATEIbHOCTH, CBSA3aHHBIX C XUMHEH M COBPEMEHHBIMU TEXHOJOTHSIMHU,
OCHOBaHHBIMH Ha JOCTH)KCHUSX XUMHYECKON HayKH, YTO IMO3BOJIMT OO0YYAIOIIMMCS pacCMaTpUBaTh XUMHIO KaK
chepy cBoelr Oynymielt npodeccHOHANbHONW MAESITENbHOCTH W CAENaTh OCO3HAHHBIA BBIOOP XHMHH Kak

po(UIBLHOTO MpeAMETa MPH MEePEX0/ie HAa YPOBEHb CPEeIHEro 00IIero oopa3oBaHus

Bnagenue cuctemMol XUMHYECKHX 3HaHUH | YMCHHUC HPUMCHATH CUCTEMY XHUMHWYCCKUX 3HaHHI>'I, KOTOpaa

BKJIKOYACT:

2.1

BOXHEHIIINE XUMHYECKHUE MOHITHUA: XUMHYSCKUN 9JICMCHT, aTOM, MOJICKYJId, BCHICCTBO, IMPOCTOC H CIIOKHOC
BCIICCTBO, OAHOPOAHAA U HCOAHOPOAHAA CMECh, OTHOCUTCIIBHBIC ATOMHAA U MOJICKYJISIpHAsA MAaCChbl, KOJIMUYCCTBO
BCIIECCTBA, MOJIb, MOJISIpHAsA Macca, MOJ'IHpHBIfI O6’béM, OKCH I, KHMCJI0Ta, OCHOBAHHUEC, COJIb (CpCI[HSISI), XUMHYCCKasa
peaKknuys, pCaknuu COCAUHCHUS, PCAKIIUU PA3JIOKCHUS, PCAKIIUN 3aMCIICHU A, pCaAKIIUU O6M€Ha, TEIUI0BOM 3(1)(1)6KT

pCaKiuu, 3K30- U SHAOTCPMUYCCKUEC PCAKIIUH, PACTBOP, MACCOBAAd N0JISI XUMHUYCCKOr'0 3JICMCHTA B COCANHCHUU,




MaccoBasi [0 U MPOLICHTHAsT KOHLIEHTpAlMs BEIIECTBA B PacTBOPE, SAPO aTOMa, DJIEKTPOHHBIM CIOW aroma,
aTOMHasi  OopOWTaNb, paadyCc  aroMa, BAJICHTHOCTh, CTENCHb  OKUCJICHUS, XUMHUYECKas  CBS3b,
3IEKTPOOTPULIATEIBLHOCTD, MOJSPHAS U HENOJISIpHAs KOBAJIEHTHAs! CBA3b, MOHHAS CBSA3b, METAJUIMYECKAS CBS3b,
KpUCTaUTHYeCKas peméTKa (aToMHasi, MOHHAs, METaJUTMYECKast, MOJICKYJISIpHAs1), HIOH, KATHOH, aHUOH, DJIEKTPOJIUT
U HEIEKTPOJIUT, DJIEKTPOJIUTHYECKas  JUCCOLMANUs, pPEaKUUd HOHHOrO OOMEHAa, OKHCIMTENbHO-
BOCCTAHOBHTEIIbHBIE PEAKIMM, OKUCIHUTEIb W BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTAaHOBIICHUE, JJIEKTPOJIN3,
XUMHYECKOE paBHOBECHE, 0OpaTUMbIE U HEOOpaTUMbIC PEaKIIMH, CKOPOCTh XMMHUECKON PEAKINH, KaTalu3arop,

[TJIK, xoppo3usi METAJUIOB, CIUIABBI

OCHOBOITOJIArarolNe 3aKOHbI XUMHUU: 3aKOH COXPaHEHUs MacChl, mepuoanyeckuii 3akod [[.1. Menneneesa, 3akoH

2:2 MTOCTOSTHCTBA COCTaBa, 3aKOH ABOTAIpO
2.3 TEOPHH XHUMHUHU: aTOMHO-MOJICKYJISIpHAS TEOPHSsI, TECOPHS ICKTPOTUTHUECKON JUCCOIIUAIIH
3 Brnanenne ocHOBaMu XUMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH
YMEHHUE NPaBUIIBHO MCIIOJIb30BaTh H3YYCHHBIC BEIIECTBA M MaTEPUANbI (B TOM YUCIIC MUHEPAIIbHBIC YI00pEHUS,
METaJUTBI ¥ CILJIaBbI, IIPOYKTHI IIEPepabOTKH MPUPOTHBIX UICTOYHUKOB YTIIEBOJIOPOJIOB (YIJIsl, IPHUPOJHOTO Ta3a,
3.1 HeTH) B OBITY, CETLCKOM XO35HCTBE, Ha MMPOU3BOACTBE U TOHUMAHUE 3HAYEHUS KUPOB, OCIIKOB, YTIIEBOAOB JIJIs
OpraHu3Ma 4YellOBeKa, YMEHHE MPOTHO3UPOBATh BIIMSHUE BEIISCTB U XUMHUYECKUX MPOIIECCOB HA OPraHU3M
YEJIOBEKA U OKPYIKAIOIIYIO IPUPOIHYIO CPELy
3.2 YMEHHUE MHTETPUPOBATh XUMUYCCKHUE 3HAHHSI CO 3HAHUSIMH JIPYTUX YUCOHBIX IPEIMETOB
33 HaJIM4YMe OMbITa padOThI C PA3TUYHBIMU UCTOYHUKAMH HH(OpPMAIIMK 110 XUMUU (Hay4dHAsI ¥ HAYYHO-TIOMyJIsIpHas
' TUTEepaTypa, CIOBapH, CIPABOYHUKHU, HHTEPHET-PECYPCHI)
34 yMeHHe 00BEKTUBHO OIEHUBATh MH(POPMAIIHMIO O BEUIECTBAX, MX MPEBPAIICHHUSIX U TPAKTHUECKOM MPUMEHEHUH U

YMCHUC HUCIIOJIb30BATh e€ I peaicHus qu6HO-H03HaBaTeHBHLIX 3aaa4




BH&I[GHI/IG OCHOBaMHM ITOHSATHUIHOI'O arnmnapara U CUMBOJHUYCCKOI'O0 A3bIKa XUMHUU JIA COCTABJICHHA q)OpMy.H

4 HEOPTaHWYECKUX BEIIECTB, yPAaBHEHUH XUMHUYECKUX PEaKIfii; OCHOBaMH XuMudeckoi HomeHkmatypsl (IUPAC
U TPUBHAJIbHOI)
YMeHne o0bACHATH CBSA3b MOJOKEHHUS 3IeMeHTa B Ileproquueckoi CUCTEME C YHCIOBBIMHU XapaKTEPUCTUKAMH
) CTPOEHHS] aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps] siipa, 00Ilee YNCIIO IEKTPOHOB), paclpe/iesieHueM
AIIEKTPOHOB IO SHEPTETUYECKUM YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOJIOB, KATHS U KBNS
[IpencraBienre o0 MEPUOAMYECKON 3aBUCUMOCTH CBOWCTB XHMHYECKHX JJIEMEHTOB (paaMyc aroma,
6 ANIEKTPOOTPHUILIATEIHLHOCTD), TPOCTHIX U CJI0KHBIX BEIIECTB OT MOJIOKEHUS JIeMeHTOB B [lepuonnyeckoii cucreme
(B MaJIbIX EPHUOAAX U TJIaBHBIX MOATPYIIAX) U AIEKTPOHHOIO CTPOEHUS aToMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMHYECKHE HIEMEHTHI
7.2 HEOPTraHWYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIIHH
8 YMeHue onpenensrs:
8.1 BaJIEHTHOCTh U CTENEHb OKUCIEHNUS XUMUYECKUX JIEMEHTOB, 3aps]] HOHA
8.2 BU/J] XUMHUYECKON CBSI3U M TUI KPUCTAJUIMYECKON CTPYKTYpBI B COEJUHEHUSAX
8.3 XapakTep cpesibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBaTh (pU3NUYeCKue U XUMHUYECKHE CBOMCTRA:
01 MIPOCTBIX BEIIECTB (KUCIOPOJ, 030H, BOJIOPOJ, TpaduT, anMas, KpeMHHH, a30T, ¢ochop, cepa, XJIop, HATPH,
' KaJIWi, MarHui, KaJIblIuH, aJFOMAHAN, KEIe30)
9. CJIO’KHBIX BEIECTB, B TOM YHCJIE X BOJHBIX paCTBOPOB (BOJa, aMMHUAK, XJIOPOBOJIOPOI, CEPOBOIOPO/I, OKCH]IBI U

rupokcuabl metauioB |-I1A rpymm, anromunus, meau (I1), munka, xenesa (11 u 1), okcuast yraepona (11 u 1V),




kpemuus (1V), azorta u dpocdopa (11 u V), cepst (IV u VI), cepuucras, cepnas, azoructas, a3otHas, pocdopnas,

YTroJjibHasA, KPEMHUCBAA KUCJIOTA U UX CO.HI/I)

IIPOTHO3UPOBATH U XapaKTCPHU30BATb CBOMCTBaA BCHICCTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUA, IPUMCHCHUC

9.3 BEIIIECTB B 3aBUCHMOCTH OT WX CBOWMCTB, BOBMOXKHOCTH IMPOTCKAHHUS XHUMUYCCKUX MPEBPAIICHUN B Pa3IMUHBIX
YCIIOBUSAX
10 YMeHue COCTaBIATh MOJICKYJISIPHBIC M HOHHBIC YPaBHEHUS PEAKITHiA, B TOM YHUCIIC:
10.1 peaxkiuii HOHHOro oOMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHI
10.3 WUTFOCTPUPYIONTUX XUMHYESCKHE CBONCTBA H3yUEHHBIX KJIACCOB (TPYIIT) HEOPraHUICCKUX BEIICCTB
10.4 MTOATBEPKIAIOIINX TEHETHYECKYIO B3aMMOCBSI3h MKy HUIMHU
11 YMeHHe BBIUUCIIATH (TPOBOIUTH Pacu&Thl):
111 OTHOCHTEIIEHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAacCCOBYIO JIOJIFO XHMHYECKOTO JJIEMEHTa B
' COCMHECHUU
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 M0 YPaBHECHUSIM XUMHUYECKUX PEaKIUi M HAXOJUTh KOJIMYECTBO BEIIECTBA, O0OBEM M MAacCy PEarcHTOB HIIU
' MPOAYKTOB PEAKIHH
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJaMH HAy4YHOT'O MO3HaHUs (HaONrofeHHe, W3MepEeHHue, IKCIEPUMEHT, MOACTUPOBAaHUE) TpU
12.1 WM3Y4YCHHH BEIIECTB M XUMHUYECKHX SBJICHMIA; yMeHUE cPOpPMYTUPOBaTH MpOOIEeMy U MPEATIOKUTh MyTH €&
pelieHus
12.2 0e30MmacHOM paboOThl ¢ XUMHUYECKUMHU BEIIECTBAMH, XUMHUECKOH MOCY 101 1 1a00paTOpHBIM 000PYI0BAaHHEM




IpaBHJIaMU 0e30I1acHOro 06paH_ICHI/I$I C BCHICCTBAMHU, UCIIOJIB3YCMbBIMU B HOBCGI[HGBHOﬁ JKU3HH, IpaBUJIaMU

MOBEICHUS B LIESIX cOepeKeHUs 30pOBbs M OKpY>KaroIlel NMPUPOJHON cpeibl; IOHUMaHUE Bpesa (OMacHOCTH)

123 BO3I[GI\/JICTBI/I$[ Ha KMBBIC OpPTraHU3MBbI OHpGI[GJIéHHI)IX BCUICCTB, CHOCO6OB YMCHBIICHUS W NPCAOTBPAILICHUA HUX
BPEIHOTO BO3JICUCTBHUS
13 Hannune MPAKTUYCCKUX HABBIKOB IJIAHUPOBAHUA U OCYHICCTBJICHUA CICAYIONNX XUMHUYCCKUX SKCIICPUMCHTOB!
13 1 HU3Y4YCHUC U OIIMCAaHHC (1)I/ISI/I‘~I€CKI/IX CBOHICTB BCUICCTB, O3HAKOMIJICHUE C (1)I/ISI/I‘-ICCKI/IMI/I U XUMHYCCKUMHU
. SABJICHHUAMMU,; ONBITHI, WJIJIFOCTPUPYIOMIUC ITPU3HAKH MMPOTCKAHHUA XUMHUYCCKHUX pCaKHI/Iﬁ
13.2 M3y4YeHHUE CIIOCOO0B pa3/ieleHus: cMecei
13.3 MOJIyYCHHE KHCIIOPOJa M M3yYeHUE €ro CBOWCTB; MOJIYYCHHE BOJIOPOJA M M3yYEHHE €ro CBOWCTB; IMOJYYCHHE
' YTIIEKUCIIOTO Ta3a U U3yYeHHe ero CBOMCTB; MOJyYeHHEe aMMHaKa U U3y4YEeHHE ero CBOMCTB
13.4 MIPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHON MacCOBOM JI0JIel paCTBOPEHHOTO BEIECTBA
135 MIPUMEHEHHE WHIUKATOPOB (JJaKMyca, METUJIOpamka U GeHodTanenHa) ajsi OnmpeesIeHUs] XapakTepa Cpebl B
' pacTBopax KHUCIIOT U LIeJIouen
WCCTIeIOBaHNE M OMNKMCAHHME CBOMCTB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; M3y4YEHHE B3aUMOICHCTBUS
136 KHUCJIOT C METAJIaMH, OKCUAMHU METAJJIOB, PACTBOPUMBIMH U HEPACTBOPHUMBIMH OCHOBAHHUSMHU, COJISIMU; ITOJIyYeHUE
' HEPACTBOPUMBIX OCHOBaHUil; BBITECHEHHE OJHOTO MeTaljla JPYyrMM M3 pacTBOpa COJHU; HCCIEAOBaHUE
aM(pOTEPHBIX CBOMCTB TUAPOKCHIOB ATFOMUHUS U ITUHKA
pelleHne HKCIEPUMEHTAJIbHBIX 3a7ad 1o TemaM: «OCHOBHBIE KJIaCChl HEOPTraHMYECKUX COCAMHEHUI»;
13.7 «OneKTponuTHIecKas Juccoruanusy; «BaxHeinme HeMeTalibl U UX COeAUHEeHUs»; « BakHelIe MeTamibl u
WX COCAMHEHUSD
13.8 XUMHUYECKHE OKCIIEPUMEHTHI, WUTIOCTPUPYIOIIUE TPU3HAKK TPOTEKaHHs] peakluid HOHHOTO OOMEHa;

KauCCTBCHHBIC PCAKIIMU HA TPUCYTCTBYIOIIUC B BOOAHLIX paCTBOpPAX MOHBIL: XJIOpUA-, 6pOMI/IIl-, noaunna-, CyJIB(I)aT-




, pocdar-, kapOOHAT-, CHITUKAT-aHUOHBI, TUAPOKCHUI-UOHBI, KATUOHBI AMMOHUS, MarHusi, KaJabIHsl, aTlOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2-+), HUHKA

14 VYMenue:

141 MIPEJICTABIIATh PE3yNIbTAThl SKCIIEPUMEHTA B ()OpME BBIBOJIOB, JOKA3aTEILCTB, TPAQUKOB M TAOJIHIl ¥ BBISBIISATH
' AMITUPUYECKUE 3aKOHOMEPHOCTH

14 2 yCTaHaBJ'II/IBaTB CBsA3H MC)K}Iy peaJ'II)HO Ha6J'II-OI[a€MI>IMI/I XUMHUYCCKUMHU SABJICHUAMHU U HpOIIGCC&MI/I,

MIPOUCXOSAIIMMH B MAaKpO- U MUKPOMHUPE, OOBSICHATH IPUUUHBI MHOT000pa3Hsl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA OCHOBHOM I'OCYJAPCTBEHHOM

9K3AMEHE 110 XUMHUHA
Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUSA

1 [TepBoHavyaIbHBIE XUMUYECKUE TTOHATHUS

1.1 Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2 ATOMBI U MOJIEKYJIbI. XUMUYECKHE IeMEHTHI. CUMBOJIbI XUMUYECKHUX 3JIEMEHTOB. [IpOCThIE€ U CIIOXKHBIE BEIIECTBA.

1.3 Xumudeckasi opmysia. BameHTHOCT aTOMOB XUMHUYECKUX AJIEMEHTOB. CTENeHb OKUCIICHUSI

14 3aKOH MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENbHAA aTOMHAsi Macca. OTHOCUTENbHAS MOJIEKYJIsipHas macca. MaccoBast 10J1st
' XHMHYECKOT'0 JIEMEHTA B COCTUHCHUHN

15 KonnuectBo BemectBa. Moabs. MomsipHass macca. MomsipHbiii 00bEM ra3oB. B3aumMoCBsI3b KOJIMYECTBAa, MacChl M YHCTa
' CTPYKTYPHBIX €MHUIL BEIIECTBA

16 DuU3MYECKUE U XUMUYECKHUE SIBJICHUS. XUMHYECKas peakius U e€ MpU3HaKU. 3aKOH COXPaHEHUs] MacChl BEIIECTB. XUMHUUYECKHE
' ypaBHEHUSA
2 [Tepuonnueckuit 3akoH u [lepuoanueckas cucrema xumudeckux sneMmeHToB .M. Menaeneea. CTpoeHue aToMOB

21 [lepuonnueckuii 3akoH. Ileprnoanueckas cucremMa xumudeckux 3neMenToB .M. MenneneeBa. [lepuoast u rpynnst. @uznyeckuii
' CMBICJI IOPSAKOBOIO HOMEPA, HOMEPOB MEPUOa U IPYMIIbl IEMEHTA

9 Crpoenue aromoB. CoctaB aToMHBIX saep. M3otombl. DnekTpoHbl. CTpoeHHE SJIEeKTPOHHBIX 000JI0UeK aToMOB MepBbiX 20
' XUMHUYECKUX 31eMeHTOB llepuoanueckon cucremsl .M. Menneneesa

3aKOHOMEPHOCTH B U3MEHEHHHU CBOICTB XMMUYECKHX 3JIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalusl, KalblHs (paguyca aTOMOB,
2.3 AIEKTPOOTPULIATEIBHOCTH, METAUNIMYECKUX M HEMETAJUIMYECKUX CBOWMCTB) U UX COECJUHEHUU B COOTBETCTBUU C IOJOXKEHUEM
31eMeHTOB B [leproanueckoil cucTeMe U CTPOCHUEM UX aTOMOB




Crpoenue BelecTa

Xumunueckas cBsi3b. KoBasieHTHas (I10JIspHAs U HEMOJISIPHAs) CBSI3b. DJIEKTPOOTPULIATEIbHOCTh XUMUYECKHX dJIeMeHTOB. loHHas

31 CBsI3b. MeTaminueckas CBsA3b

3.9 Tumnbel KpUCTALTMYECKUX PEMmIETOK (aTOMHAsi, HWOHHAs, METaJUIMYeCKas), 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA
' KPUCTAJUIMYECKON PEMIETKHA U BUJIa XUMUYECKOH CBSI3U
4 Baxneiimme npeacTaBuTeIN HEOpraHUIECKUX BemiecTB. HemeTramibl 1 ux coenHeHUs. MeTasuibl U X COeAUHEHUS

Knaccudukanus m HOMEHKIIaTypa HEOPTaHWYECKHWX COSAMHEHUH: OKCHJIOB (cojeoOpa3yloliue: OCHOBHBIE, KHCIOTHBIE,
4.1 amdoTepHbI€) M HECoJIe00pas3yoIue; OCHOBaHUH (IIENOYN M HEPACTBOPUMBIE OCHOBAHUSA); KUCIOT (KHCIOPOJICOACPKAIINE U
OECKHCIOPOIHbIE, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KHCIIBIX)

43 OuznyecKkue U XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJOPOJa, XJIopa, KHCIOpoaa, cephl, a3oTta, docdopa,
' yraepoaa, KpeMHUs

43 OuznyecKkue U XMMHYECKHE CBOMICTBA MPOCTHIX BEIIECTB-METAJIOB: JINTUS, HATPHs, Kallds, MarHus U KajiblWs, aJTIOMHHHUS,
' Kesesza. DICKTPOXUMUYECKUM psifl HANIPSHKEHU METaJIOB

4.4 OuznyecKkue 1 XUMHUYECKHE CBONCTBA BOJIOPOIHBIX COETUHEHUI HEMETAIIOB: XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, aMMUaKa

45 dusnuecKkue ¥ XMMUYECKHe CBOMCTBa okcuaoB HeMmeTtaios: cepol (1V, VI), azorta(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V),
' kpemuusi(1V). TlonydeHne OKCHI0B HEMETALIOB

4.6 Xumuueckue cBoiicTBa okcnioB: MetaiuioB |A-IA rpymm, munka, memu(11) u sxernesa(ll, 1H1). TTonyyeHne oKCHIOB METAIIIOB

47 XUMUYECKUE CBOWCTBA OCHOBAaHUN W amM(OTEpPHBIX THUAPOKCUAOB (Ha MpHUMeEpe TUAPOKCUAOB ATIOMHUHHS, Kelle3a, I[UHKA).
' [Tonydyenne ocHOBaHUM U aMPOTEPHBIX TUAPOKCUIOB

48 OOuire XUMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOIHOM, CEpOBOJOPOAHOM, CEpHHUCTOM, CepHOM, a30THOH, (ocdopHOii,
' KpEeMHUEBOH, yroinbHOH. OcoOble XMMUYECKUE CBOWCTBA KOHIIEHTPUPOBAHHOM CEPHOI U a30THOM KUCIOT. [lonyueHune Kucmot

4.9 OO6mue xuMuIecKre cBOCTBa cpennux coneil. [lomydenue coneit

4.10 [Tonydenue, cobupanue, pacro3HaBaHUE BOIOPO/Ia, KUCIOPO/Ia, aMMHaKa, YTIEKUCIIOro ra3a B JabopaTopuu




4.11

[Tonyuyenne amMmmuaka, CEpHON U a30THOM KUCIIOT B MPOMBIIITIEHHOCTH. OO01IHe criocoObl OTYYeHUsT METAJIIOB

4.12 ['enernueckas cBsA3b MEXIY KilacCaMH HEOPTaHUYECKUX COCIUHEHUN
5) XHWMHUYECKUE PEAKLIUN
& 1 Knaccngukanus XuMU4eCKUX peakifii Mo pa3iIndHbIM MPU3HAKAM: 110 YHCIY U COCTaBYy YYaCTBYIOUIMX B PEAKIIMU BEIIECTB, O
' TeIoBoMY 3G (eKTy, 10 UBMEHEHUIO CTENIEHEW OKUCICHHS] XUMUYECKHX JIEMEHTOB
55 TeroBoil 3(ppexT XUMUYECKOW peaklMH, TEPMOXMMUYECKHE YypaBHEHUSA. OK30- M DHIOTEPMHUYECKHE PEAKIIHHU.
' TepMoxumuueckue ypaBHEHUs
53 OKHCANTENEHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTeNH U BOccTaHOBHUTENH. [Ipoliecchl OKUCIIEHUS M BOCCTAHOBJICHHS.
' DNEeKTPOHHBIN OanaHc OKUCIUTEILHOBOCCTAHOBUTEIBHON peaKIMU
54 Teopust AMEKTPOIUTHUYECKON aucconanu. KaTWoHBI, aHUOHBI. DJEKTPOJHMTBHI M HEIIEKTpoJduThl. CuilbHBIE M cadble
' aneKTponuThl. CTeNeHb JUCCOLUAUU
- Peakunu noHHoro obmeHa. YcioBUS IPOTEKAaHUS peaklMii MOHHOIO OOMEHa, TOJHbIE U COKpAalIEHHbIE MOHHBIE YPaBHEHUS
' peakuui
6 XUMHUS U OKpY:Karolas cpesa
- BemectBa n Marepuanbsl B MOBCEAHEBHON KU3HU YelloBeKa. bezomacHoe MCMoiib30BaHME BELIECTB U XMMHYECKUX Peakiuil B
' naboparopuu u ObITy. [lepBasi MOMOILb TPH XUMUYECKUX 0XKOTAX M OTPABICHUIX
XUMUYECKOE 3arpsi3HEHHE OKPYKarollen cpefbl (KUCIOTHBIE JT0K/IU, 3arpsi3HEHHE MOYBbI, BO3yXa U BOJIOEMOB), CIIOCOOBI €T0
6.2 npenotBpaieHus [Ipenensuas nomycrumas konuentpamus Bemiects (I1/1K). Pons xuMuu B pemieHnu s5K0I0THYECKUuX MpoOIeMm.
Ycunenue napHuKoBoro 3pdekra, pazpyuieHue 030HOBOTO €05
IIpumenenue cepsl, a3ota, ¢pochopa, yriepoaa, KpEeMHHUS U UX COSAMHEHUH B ObITY, MEUIMHE, TPOMBIIINIEHHOCTH U CEJIbCKOM
6.3 xo3giicTBe. [IpuMeHeHne MeTalJioB M CIUIaBOB (CTajb, YYTyH, AIOPATIOMUHHMA, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH WX

coenuHeHuii. [Tonsatue o KOppO31uu MCTAJIJIOB, OCHOBHBLIC CIIOCOOBI 3alllMThI KX OT KOPPO3UU




[TpupoHBIE HCTOYHUKH YTIEBOAOPOAOB (Yrob, MPUPOIHBIN Ta3, He(Th), MPOLYKTHI X repepaboTku (OEH3HH), UX POJIb B OBITY

o4 Y TIPOMBIIIIJICHHOCTH
[lepBoHaYaNbHBIE TOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCAMHEHHAX yriiepona (METaH, 9TaH, 3THJICH, alleTHJICH, 3TaHOM,

6.5 TJIMLEPUH, YKCYCHas Kuciota). [loHsTne o OMOIOrMYecKr Ba)KHBIX BEIIECTBAX: JKUpaxX, OElKaxX, YIIeBOAaX — M UX POJH B JKU3HH
YeJIoBeKa

7 Pacuérsr:

7.1 o GpopmyJsiaM XUMHUYECKUX COETNHEHUIN

7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMUYECKUM ypaBHEHHUSIM




YUYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

8 kimacc — Xumus — XuMus 8 Kkiacc: yueOHHK AJ1s 0011eo0pazoBaTenbHbIX opranuzanuuil — nof peaakuuent I'.E. Pymzuruc, @.I'. ®enpaman,
[Ipoceemenue, 2017r.
9 knmacc — Xumust — Xumus 9 kiacce: yaeOHUK Uit 001eo0pa3oBaTeNbHBIX opranu3anuid — nox peaakuueit I.E. Pymsutuc, @.I'. denpaman,
[Ipocsemenue, 2014r.

METOANYECKHUE MATEPHUAJIBI JISI YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETH UHTEPHET

https://coNeteNet.edsoo.ru/lab/subject/4/
https://coNeteNet.edsoo.ru/lab/subject/5/
https://fioco.ru/obraztsi_i_opisaniya_vpr 2025
https://fioco.ru/

https://vpr.sdamgia.ru/
https://vpr-ege.ru/https://esuo.ru/
https:/fipi.ru/

https://fioco.ru/
https://eobraz.ru/tag/xumust
https://vpr-ege.ru/

https://esuo.ru/
https://chem-ege.sdamgia.ru/



https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/5/
https://fioco.ru/obraztsi_i_opisaniya_vpr_2025
https://fioco.ru/
https://vpr.sdamgia.ru/
https://esuo.ru/
https://fipi.ru/
https://fioco.ru/
https://eobraz.ru/tag/химия
https://vpr-ege.ru/
https://esuo.ru/
https://chem-ege.sdamgia.ru/

JIuct xoppexknuu
paboueii mporpamMmel yuuTenst ABepbsiHoBa Banepus MiBanoBuua

0 XUMUU
B 8 Kimacce
Ne HasBanue paznena, Temsl Tema ypoka Hara [Iprnunna Koppekrupyromue [Hara
n/m IPOBEJCHUS | KOPPEKTUPOBKHU MEpPOIPUATHS IIPOBEICHUS
110 TUIAHY 1o gaxty

JIuct xoppexnuu




paboueii mporpamMmel yuuTenst ABepbsiHoBa Banepus MiBanoBuua

110 XUMUU
B 9 Kimacce
Ne HasBanue pasnena, Temsl Tema ypoka Hara [Ipnunna Koppekrupyromue [Hara
n/m IPOBEJCHUS | KOPPEKTUPOBKHU MEpPOIPUATHS IIPOBEICHUS
110 TUIAHY 1o gaxty




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoaundecTBO 4acoB I[aTa 3.]'IeKTpOHHI)Ie
Ne H3yYCHHSA uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
miaH | gakr | pecypchl

1 [Ipenmer xumuun. Poss xumuu B 1 bubmmoreka [{OK
JKU3HU 4yesioBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

5 IlonsTre 0 MeTOaX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[TpakTuueckast padora Ne 1
«IIpaBuna paboThl B 1a00paTOpUU U bubnuoreka [IOK

3 i 1
puEMBI OOpaIeHHsI C https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYIOBAHUEM)

4 YucTele BEecTBa U CMECH. 1 bubmuoreka [JOK
CriocoObl pazzienieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora No 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK

a . p p https://m.edsoo.ru/ff0d28c8
OYMCTKH TTOBAPCHHOW COJIH)»
bubnuoreka [JOK
6 A 1
TOMBLH MOTICKyIIH https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKUE DJIEMEHTHI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJITBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u cnoxHbIE BelllecTBa 1 bubmmorexa [JOK

p H https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubmmorexa [JOK

yIp y https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa
BeIIECTB. XUMHUUYECKasi (hopMyIia.

bubmmoreka [{OK

10
BaneHTHOCTh aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHocuTeNbHAs aTOMHAsI Macca.
11 OTHOCHTENbHAS MOJICKYJISIpHAS bubmorexa HOK
yp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 107151 XUMHYECKOT0O bubmmoreka [{OK
3JIEMEHTA B COETUHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo Bemecra. MoJib. bu6moreka [IOK
MomnsipHasg macca https://m.edsoo.ru/ff0d5230
14 dOu3zndecKue U XUMUYECKHUE bu6mmoreka [IOK
ABJIEHUS. XUMUYECKasi peaKius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky ¥ ycinoBuUs MPOTEKaAHUS bubnuoreka [IOK
15 .
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 ypaBHEHUSIM bubmmorexa [IOK
B yp N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIUi
Knaccudukanus XuMuaecKux
18 €aKIHK (COSTMHEHUS, PA3JI0KECHUS bubmmorexa [IOK
pearh A s ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- Bu6 OK
19 sHIMKIoneaucT. O6o0eHne u nommoreka L{

CHCTeMaTHu3alus 3HaHUuH

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KonrtponsHas padora Nel mo Teme

20 «BermecTBa 1 XUMHUYECKHE bubmmorexa [JOK
B https://m.edsoo.ru/ff0d4290
peaKIum»
Boznyx — cmech razos. Cocras
21 Bo3ayxa. Kuciaopoa — sneMeHT u brmmorexa [OK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
du3nyecKkue 1 XUMUICCKHE

29 CBOMCTBA KUCJIOpO/ia (peaKiuu bubnuorexa [JOK
okucieHus1, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIax
CrrocoOBI TTOJTYYEeHUST KHCIIOPO/Ia B

23 71a00PATOPHUH U TTPOMBIIIIICHHOCTH bubmorera [JOK

patop P ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 HexT XuUMUIECKOM

24 peaKuru, MOHITUE O bubnuoreka [IOK
TEPMOXHMMHUYECKOM YPAaBHEHUH, https://m.edsoo.ru/ff0d4790
9K30- M SHJOTEPMHUUECKUX PEaAKIIHUIX
TomnuBo (HedTh, Yroiab U MeTaH).

25 3ar ${3HGI§I/IC(1];03 yZ(a CIIocoObI iro bubmorexa HOK

P x, https://m.edsoo.ru/ff0d4c4a
MIpeIOTBPALLCHUS
[IpakTrueckas pabora Ne 3 o Teme
26 «1§0n YeHHUE I/II()IO6I/I aHue bubmmorexa [IOK
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3yUYEHHUE €r0 CBOMCTBY»

97 Bonopon — snemeHT u npocroe bubnuoreka [IOK
BelecTBo. HaxoxaeHue B npupoje https://m.edsoo.ru/ff0d4ddo
Ou3nYecKue 1 XUMHUIECKHE

N bubmuoreka [JOK

28 cBolcTBa Bojopoaa. [Ipumenenue

BOAOpPOda

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK

29 I1
OITHE © THCIOTAX 1 COIBIX https://m.eds00.ru/ff0d50d2
30 Crioco0bI MOTy4eHHsT BOAOPO/Ia B bubnuorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o reme
31 «ITony4yenne u cobupanme brmmorexa [OK
y P . https://m.edsoo.ru/ff0d4f42
BOJIOPO/a, U3yUYEHHUE €T0 CBOMCTBY
32 Mounsipablit 00BEM ra3oB. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00n€Ma, KoJIH4ecTBa
33 BEII[ECTBA Ia3a 10 €ro H3BECTHOM bubmorexa [TOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 ABHECHHIO PEAKIIMU HA OCHOBE Bubmmorexa [JOK
yp ”p H i https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIICHHH ra30B
35 DOu3nvecKue U XUMUYECKHUE bubmuoreka [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsrue 00 bubnuoreka [JOK
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTenb.
37 HacelimeHHble 1 HEHACBIICHHEIE bubnuoreka [JOK
pacTtBOpbl. MaccoBas 10J1st https://m.edsoo.ru/ff0d5b40
BEILIECTBA B paCTBOpE
IIpakTtuyeckas padora Ne 5 o reme
38 «IIpurorosnenne pacTBOpoB ¢ bubnuoreka [IOK

ONpeACIIEHHON MAacCOBOM J0JIEH
pPacTBOPEHHOTO BEUIECTBA»

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

39 KonrtponsHas padora Ne2 o teme bubmuorexa [IOK
«Kucnopoa. Bogopoxa. Bona» https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KiIacCU(UKALUS, bu6mmoreka [{OK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XUMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX B bubmorexa [OK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUIOB
42 OcCHOBaHUS: COCTaB, bubmmoreka [{OK
Kiaccuukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnne n XxumMu4YeCKre CBOWCTBA bubnuoreka [IOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHue u XUMHYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIATYpa,
46 CHOCOéLII) HI([)JI ‘I)eHI/I}I XI/IMI/I‘IZEKI/IC bubmorexa HOK
N y ’ https://m.edso00.ru/00ad9474
CBOMCTBA
[IpakTnueckas padota Ne 6.
47 Pemenne skcriepuMeHTaIbHBIX bubnnoreka [JOK
3a1a4 1o TeMe « OCHOBHBIC KIIACChI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKHX COCAMHCHUI
I'eneTnueckas CBSI3b MEXKIY
48 KJlaccaMy HEOPTaHUUYECKHUX bubmotera [JOK
. p https://m.edsoo.ru/00ad9a50
COCMHEHUIN
49 O06o001IeHNE U CUCTEMAaTH3AITUS bubmuoreka [JOK

3HAHUHI

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



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2

KontponsHas padora Ne3 mo Teme

bubmuoreka [JOK

50 "OCHOBHBIE KJIACCHI
. https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCAMHEHUI
[TepBbIe MOMBITKA KIIACCHU(PUKAITUU
51 XUMHUYECKUX 3JieMeHTOB. [ToHsITHE O bubmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JICMCHTOB
[Tepuonnueckuii 3aK0H U
59 [Iepnonnueckas cucrema bubnnorexa [JOK
XAMHYECKUX 3y1eMeHToB J[. 1. https://m.edsoo.ru/00ada52¢
MenneneeBa
53 [Tepuonapl, TpyIIbl, TOATPYIIIEI bubmorera [JOK
PHOZBL, TPYITIBL TOATPY https://m.edso00.ru/00ada52c
Crpoenune atomoB. CocTaB aTOMHBIX bubnuoreka [IOK
54
anep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI0UEK
. bu6mmorexa [JOK
55 aToMOB 3JieMeHTOB [lepruoanaeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 9JIEMEHTA 110 €ro MOJI0KCHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauueckoro 3akoHa
57 JUIS pa3BUTHS HAYyKHU U NpakTUKU. [l bubnuoreka [IOK
N. MenpaeneeB — yud€Hbli, I1e1aror https://m.edsoo.ru/00ada96e
U TpaXJIaHUH
PesepBHrIit ypok. O60011eHNE 1
58 CUCTeMaTH3aIlus 3HAaHUH / bubnmoreka [JOK

Bcepocculickas npoepodHas
pabota

https://m.edsoo.ru/00adb33c¢



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c

KonrtponsHas padora Ne4 mo teme
«Crtpoenue aroma. XuMu4yeckas

bubmmoreka [{OK

59 cBsi3b» / Beepoccuiickas 1 https://m.edsoo.ru/00adb486
poBepoyYHasi paboTa
60 DNEeKTPOOTPULIATETLHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
61 VomHas xHmieckas Coisb ! https://m.edsog ru/00adac34
62 KoBasieHTHas1 nossipHast XMMUYeECKast 1 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHntHas HenomspHast 1 bubmuorexa [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
o4 (TeIIeHE OKHCIICHHS L https://m.edsogru/OOadanS
65 OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.eds00.ru/00adb076
bubnuoreka [JOK
66 OKHCIIUTENN U BOCCTAHOBUTEITH 1 https://m.e dsogru 100adb076
PeszepBubIit ypok. O6001meHNE U
67 CHCTEMAaTHU3alMs 3HaHUH 10 TeMe 1 bubmuoreka [JOK
«CtpoeHue aroMa. XuMHUYECKast https://m.edso00.ru/00ad9ch2
CBSI3b)»
68 PezepBHblit ypok. O0o01meHue u 1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KounyecTBo yacoB Jlata DJeKTPOHHBIE
H3Y4YeHH S undposbie
Ne n/m Tema ypoka Konrpoasubie | IlpakTnueckue y
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
IVIaH | paKT pecyperl
[Iepnoanueckuii 3aK0H.

1 [Iepnonnueckas cucrema 1 bubnnorexa [JOK
XUMHYeCKUX 3eMeHToB /. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMHYECKHX AJICMECHTOB 1 bubmorexa TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX TIEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunp XuMH4YeCcKou CBSA3U U THUIIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edso0.ru/00adbac6
KontposbHas padota Nel o teme

5 «IToBTOpEHUE U yriyoneHue 1 1
3HAHMI OCHOBHBIX Pa3fesioB Kypca
8 xmacca»

Knaccudukanus XuMuaecKux

6 €aKIIHi 110 pa3IuYHBIM 1 bubmorexa HOK
peart P https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[ToHsITHE O CKOPOCTH XUMHUUYECKOMN

7 eakiuu. [IoHsITHE O TOMOT'E€HHBIX 1 bubmmorexa [JOK
DCAKHIH. https://m.edsoo.ru/00adbe9a
Y TE€TEPOreHHBIX PEAKIUAX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

IlonsaTne 0 XUMHUYECKOM
paBHOBecHU. PAKTOPBI, BIUSIOLIUE

bu6mmoreka [{OK

8 a CKopoc €CKOM pea
Ha CKOPOCTH XMMHHCCKON peaKiiti https://m.edsoo.ru/00adc28c
H IIOJIOKEHHE XUMHAYECKOTO
paBHOBECHS
9 OKucIuTebHO- bubmmoreka [{OK
BOCCTaHOBHUTEJIbHBIE PEAKIINHT https://m.edsoo.ru/00adcade
Teopust 3EKTPOIIUTHIECKON
10 muccormanuu. CHIIBHBIE U CIIa0bIE bubmmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJTUTHI
11 Hounnrie ypaBHeHHA peaKui bubmorexa LOK
yp peakil https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHH B CBETE MPEACTABICHHI bubnuoreka [IOK
00 PIEKTPOIUTHYECKON https://m.edsoo.ru/00add5d8
JIUCCOLIMAIINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBeTe IIpeACTaBIeHUIl 00 Eubmorexa OK
pedl N https://m.edsoo.ru/00add8b2
ANEKTPOTUTHYECKOMN JUCCOIMAIIIT
14 [TonsaTre o ruapoInU3e Ccolier Bubmiorexa OK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHre U cucTeMaTu3alus bubnnoreka [JOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTuyeckas padora Ne 1.
16 «Pertrenue >KCIIEpUMEHTAITLHBIX Bubmiorexa OK
p https://m.edsoo.ru/00addbfa
3a1a9»
17 KonrtpomnbHas padora Ne2 o teme bubnuorexa [IOK

« aﬂeKTp OJINTHYCCKAas

https://m.edsoo.ru/00addecO
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aucconuanusg. XuMU4YeCcKue
pEaKUrH B PaCTBOPAX»

OO01as xapakTepucTUKa

18 raJiorcHoB. XMMHYECKHE CBOMCTBA bubmorexa HOK
' https://m.edsoo.ru/00addfe2
Ha IpUMepe XJIopa
XnopoBogopoa. CoJisiHast KHCIIOTA,
19 XAMUYECKHE CBOMCTBA, ITOIyUYCHUE bubmorexa HOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpaxTnueckas padota Ne 2 o
20 teMe «IlonmydeHue consHom bubmorera [JOK
Y .. . https://m.edsoo.ru/00ade348
KHCIIOTHI, H3y4eHUE e€ CBOHCTBY
Berurcnenus no ypaBHEHUSIM
21 XUMHYECKHUX PEaKIUuid, eClIu OaUuH bubmorexa TOK
PCAKIIH, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE
99 OO6mrast XxapakTepucTHUKa bubnuoreka [IOK
anemeHToB VIA-Tpynms https://m.edsoo.ru/00ade64a
AnnorpornHbie MOAUGUKAITIN
23 cepnl. Haxoxaenue cepol 1 e€ bubnuoreka [JOK
COCAMHEHUI B IPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHYECKHE CBOMCTBA CEPBI
CepoBoJ1I0pOJI, CTPOCHHUE,
24 (l)nls)nqecml/:e u XI/IZII/I‘IGCKI/I@ bubmorexa HOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepbl. CepHast KUCIIOTA,
25 ¢bu3nyeckre 1 XUMHUECKHUE Bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
26 XUMHUYECKUE PEAKIUH, JIEIKAINE B bu6nmoreka [JOK

OCHOBC IMPOMBIIIJIICHHOT'O crocoba

https://m.edsoo.ru/00adec8a
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MOJyYEHUSI CEPHOU KUCIOTBHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpY>KaroIlEe cpeabl
COEAUHEHHSIMHU CEPbI

Briuucienune MmaccoBoi 101U

bubmmoreka [IOK

27
BBIXOJIa IPOTYKTa PEAKIINH https://m.edsoo.ru/00adec8a
OO01as xapakTepucTUKa
aneMeHToB VA-rpynibl. A3OT,

28 acIpOCTPAHEHUE B IPUPOIE bubmmorexa LOK
pacnpocip PHpOAE, https://m.edsoo.ru/00adeeab
(du3HYecKre U XUMUYICCKUE
CBOICTBA
AMMHaK, ero puznyeckue u

29 XMMHUYECKHE CBOMCTBA, MOITyYECHHE Bubmmorexa [JOK

> O https://m.edso00.ru/00adf004
U IpUMEHEHHE
[Ipaktrueckas padora Ne 3 o
30 teme «[lomydyenune ammuaka bubmorexa [TOK
y . ’ https://m.edsoo.ru/00adf180
W3Yy4YEeHHE €ro CBOIMCTB»

31 A3oTHas KucioTa, e€ pusndeckue bubnunoreka [JOK
U XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH
aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX

32 o0peHunii. XUMHYECKOe bubmmorexa [JOK
yAoop ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpebl
COCTMHEHUSIMU a30Ta
®ochop. Oxeun bochopa (V) u

33 tbocdopnas kucnora, puzndecKue bubnunoreka [JOK

1 XUMHUYCCKHEC CBOﬁCTBa,
MOJIYUCHUC

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

Hcnons3oBanue pochaTos B
KauCCTBC MUHCPAJIbHBIX

bubmmoreka [{OK

34
ynoOpeHuii. 3arps3HeHne https://m.edsoo.ru/00adfc20
MIPUPOIHON cpenpl hocdhaTamu
VYraepon, pacnpocTpaHeHHE B
35 npu Ic)) ); g)mnrt)lecxl;e " bubnuorexa LIOK
PHpOE, . https://m.eds00.ru/00adfd9c
XUMHYECKHUE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJIOrHYECKHE TPOOIEMBI bubmorexa [TOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(1v)
37 VYronpHas KUCIIOTa U €€ COTN bubmorexa TOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padora Ne 4 o
teme "[losryyeHnue yriekuciaoro bubnunoreka [JOK
38
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHavabHBIC TOHATHS 00
39 OPraHMYECKHX BEIISCTBAX KaK O bubmorexa HOK
p Hl https://m.edsoo.ru/00ae054e
COEMHEHUSX yriiepoa
40 Kpemuuii u ero coequHeHHs bubmotera [JOK
P A https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5.
41 Pemenue skcriepuMeHTaNBHBIX bubnuoreka [IOK

3a11a4 110 TeMe «BaxkHelmune
HEMETAIJILI U UX COSIUHEHUS

https://m.edsoo.ru/00ae0bf2
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KonrtponsHas padora Ne3 mo teme

42 «BaxxHen1ne HeMeTalIbl U UX bubmmorexa LIOK
https://m.edsoo.ru/00ae0el18
COEIMHEHUI
OO01as xapakTepucTUKa
XUMHUYECKHUX DIIEMEHTOB —

43 METaJIJIOB. MeTajnueckas CBsI3b U bubmmoreka [{OK
METaJUIMYECKast KPUCTATUTNYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOKMCTBa
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIIOB.

44 DNEKTPOXUMHUECKUN DS bubnmorexa LIOK

p N P https://m.edsoo.ru/00ae1156
HaIPsDKCHUH METAJIIIOB
OO6mme cnocoOb! MOTyYeHUs
MmeTtawIoB. CruiaBel. Beruucienus
45 10 YPaBHEHUAM XUMHUUECKAX bubmmorexa [OK
yp N https://m.edso0.ru/00ael1156
peaKIvii, €ClIii OJIMH U3 PEareHTOB
COJICPIKUT IPUMECH
46 [ToHsaTHE O KOPPO3UU METAILIOB bubnmorexa [JOK
PP https://m.edsoo.ru/00ae1278
bubnuoreka [JOK

47 €JIOYHBIE MEeTaJUIbI
i https://m.edsoo.ru/00ael14b?2

48 OKcHibl ¥ TUAPOKCUBI HATPUSA U bubnnoreka [JOK
KaJusg https://m.edsoo.ru/00ael14b?2

49 [IlenoyHo3eMeNbHBIE METAILIBI — bubmuoreka [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ae15e8

50 Baxxueiiie coequHEHU KaJIbIUA Bubmiorexa TOK

8 H https://m.edsoo.ru/00ael5e8

51 O00011IeHIE U CUCTEMATHU3ALIUS

3HAHUHI
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JKEcTKoCTh BOABI U cIOCOOBI €6

bubmuoreka [JOK

52 YCTpaHEHHUS https://m.eds00.ru/00ae1886
[Ipaktuyeckas padora Ne 6 mo
53 TeMme "JKECTKOCTH BOIBI U METOEI bubmmorexa LOK
.. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuoreka [JOK
>4 AdroMHHi https://m.edso0o.ru/00aelc64
55 AMpoTepHbIe cBOWCTBA OKCHIA U bubnnorexa [JOK
TUJIPOKCH]IA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
5 Keneso https://m.edso00.ru/00ae1d86
57 OKcubl, THAPOKCUIIBI U COJTH bubmuorexa [JOK
xenesa (1) u xemnesa (111) https://m.edso00.ru/00ae35e6
58 O0001IEHE U CUCTEMATU3 AL
3HaHUH
[TpakTrueckast pabora Ne 7.
59 Pemenune skciepuMeHTaIbHBIX bubnuoreka [JOK
3a7a4 1o teme «Baxkuelmune https://m.edsoo.ru/00ae3de8
METaJIbl U UX COCIUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIId OJUH
50 W3 PEareHTOB JaH B M30BITKE WIIH bubnunoreka [JOK
COJIEPKUT IIpUMecH. BerunciieHus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJHU BBIX0JIa IPOAYKTa
peaxiuu
61 O06o0011eHre U cucTeMaTu3alus

3HAHUHI
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KonrtponsHas padora Ne4 mo teme

62 «BaxxHeume MeTaJlibl U X 1
COCJIMHEHUSI
63 BemectBa u maTepuansl B 1 bubnuorexa [JOK
IMOBCEAHEBHOM KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE 1 bubnuoreka [JOK
OKpY>KaroIlei cpeapbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B permieHnn 1 bubnnorexa [JOK
9KOJIOTHYECKUX TTPOOIEM https://m.edsoo.ru/00ae4270
66 PesepsHblit ypok. O6001ieHue u 1 bubnuoreka [IOK
cUCTeMaTU3alus 3HaHUI https://m.edso00.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHue u 1 bubnuoreka [IOK
cUCcTeMaTu3alys 3HaHUuH https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O6001meHue 1 1 bubnuoreka [IOK
cUCTeMAaTU3aIys 3HaHUI https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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