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INOACHUTEJIBHASA 3AIIMCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOTO 0011eTr0 00pa3oBaHuUs COCTaBIICHA HA OCHOBE
TpeOoOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeacraBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE deaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U € YY4ETOM KOHIICTILMHU IpEnoJaBaHus y4eOHOTro Mmpeamera
«Xumusn» B 00pa3oBaTeNnbHbIX opranu3anusix Poccuiickoit dexepanun.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IENAX, oOmel cTparteruu oOydeHus,
BOCIIUTAHUS W Pa3BUTHUS OOYydYaIOUIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBACT paclpeesIeHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM IIPOrpaMMbl 110 XUMHHU, OIPEEISIET KOJINYECTBEHHbBIE
M KAueCTBEHHBIC XapaKTEPUCTUKHU COJCP)KAHUS, PEKOMEHIYeMYIO0 TIOCJIeI0BaTEIbHOCTh
U3YYEHUS XUMUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, IOTUKU y4eOHOTO
polecca, BO3pacTHbIX 0COOEHHOCTEN 00yUarolUXCsl, ONPEAESeT BOZMOKHOCTH MPeAMETa JUIs
peanu3anuu TpeOOBaHUI K pe3yibTaTaM OCBOSHHsSI OCHOBHOW 00pa3oBaTelIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHus, a TaKKe TpeOOBaHUI K pe3yibTaTaM 00y4eHUS] XUMUU
HA YpOBHE I1eNeil W3y4YeHHs TpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHHOU
JEeSITeTLHOCTH 00yUaIoIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHpPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMHUpYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus TI00albHBIX MPOOJEM YCTOMYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOI,
HHEPreTUUECKOM, MUIEBOM U AKOJIOTUYECKOM 0€301acHOCTH, MPO0JIEM 3JpaBOOXPAHEHHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM ~ y4eOHOMl ~ NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJMMBIX KaK B TIOBCEIHEBHOM JKU3HHU, TaK U B
poeCCHOHAIBHON JESATEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOIO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI I[EJIOCTHOIO
B3TJIS1a Ha €IUHCTBO MPHUPOIBI U YEIIOBEKA, SIBISETCS] OTBETCTBEHHBIM STAarioM B (POPMUPOBAHUHN
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBlieHUs B OOyUYE€HUU XUMHH O0ECHEUYMBAIOTCS CHEIU(PUKON Comep:KaHus
yueOHOrO0 TpeaMeTa, KOTOPBIA SIBISETCS TMEJarormueckd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAyKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOro 00Iero oOpa3oBaHUsS OPHUEHTHPOBAH HAa OCBOCHHE
00yJaOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTaHMYECKONH XUMUU U
HEKOTOPBIX OTACIBbHBIX 3HAYMMBIX MOHATUH OPTaHUIECKOM XUMHUH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XMMHH c(OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuto. CopepxaHHe CKJIaIbIBAETCSI U3 CHUCTEMbI MOHATHI O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OPraHU30BaHbl MO TMPUHIIMITY TOCJIEI0BATEILHOTO PA3BUTHUSI 3HAHWW HAa OCHOBE
TEOPETUUECKHUX MPEJICTABICHUI Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IPEJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOLMAIINH BEIIECTB B paCTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIPyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MOJYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM I03HaHUs B Hayke. M3yueHne xumun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee U3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Ki1ace.

[Ipu u3ydeHnn XUMHUHN TPOUCXOIUT (HOPMUPOBAHHE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00JaCcTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON NEATEILHOCTH YEJIOBEKA U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOU KyIbTyphl. 3ajada y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAHHA — Ba)KHEHIINUX (DaKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUYECKOTO XapakTepa, s3blKka HAyKH, B
NpUOOIIEHNN K HAYYHBIM METO/IaM MTO3HAHUS TIPU U3YYE€HUHU BEIIECTB M XUMUUECKUX PEaKIIHil, B
dbopMUPOBAaHUM ¥ PA3BUTHH TMO3HABATENbHBIX YMEHUH U HMX MPUMEHEHHH B Y4eOHO-
MO3HABATEILHON U y4eOHO-UCCIIeI0BATEIbCKOM 1eATeIbHOCTH, OCBOGHUHU MPABHI O€30MacHOIr0
oOpallleHus ¢ BeIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE 3HAUYEHHE
MPUOOPENN TaKKe LeH, KaK:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HamnpaBJIeHHOCTh OOyYeHHUS Ha CHUCTeMaTHYecKoe MpuoOlIieHne oOyyaromuxcs K
CaMOCTOSITENIbHOW  IO3HABAaTEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GOpMHUPYIOIUM MOTHBAIIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3HoO0pa3HON AEATEeTHbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KITFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMTIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUIOB JESITCIHHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OLICHHWBATDH SIBICHUS OKPYXKAIOUIETO MUpPA, UCIONb3Yys 3HAHUS U
OTBIT, TOJYYCHHbIE MPU H3YYECHUH XUMHUHU, MPUMEHATh HMX TNpPU pEmIieHuH MnpolieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOU JEATENLHOCTH,

— (opmMupoBaHue y 00yJarommxcs r'yMaHUCTUYECKUX OTHOIIEHHWM, TOHUMaHUS LIEHHOCTH
XUMHUYECKHX 3HaHWM JJi1 BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBOM JEATENBHOCTH B LENIAX COXPAHEHMsI CBOETO 3J0POBbSI M OKPY)KAIOIIEH MPHUPOIHOU
Cpensbl;

— pa3BUTHE MOTUBAIMU K O0YUEHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis ¥ HaIIPaBJICHHOCTU AaJbHEUIIero 00yueHHs.

OO1ee 4nCIIO 4acoB, OTBEAECHHBIX Ui M3YYEHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIETrO
obpazoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Heziento), B 9 kimacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHMM B KM3HM 4YelIOBEKa. XMMHsS B CUCTEMEe HayK. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMEcei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XHMHYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTA B COEIMHEHUH.

KonuuectBo BemectBa. Monb. MossipHas macca. B3auMocCBsI3b KOJIMUECTBA, MAacChl U
YHCIIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacd€rel mo hopMynaM XMMHUYECKHX COCTUHCHHUM.

dusznueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakuuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIeCTB. XUMHUYeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOHW IMMOCY0M, MpaBWiIaMu paboOThl B Jaboparopuu W mpuEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, M3y4YEHHE U omnucaHue (U3NYECKUX CBONCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJCHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KMCIIOTOMN) IBJIEHUH, HaOII0ieHNE
U ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE ejie3a ¢ pactBopoM conu Mmenu (), usydenme cmocoOoB
pa3zieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
XxpomaTorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U ONHCaHue
pEe3yNbTaTOB MPOBEACHUS OINbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHHUE
MojieIe MOJIeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUECKHUEe CBOWCTBA (peakiuu TOPEHHUS).
Oxkcunel. Ilpumenenue xucnopoga. CrmocoObl TONy4eHHUs KUCIOpoJa B Jaboparopud U
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUS
KHCIIOpO/ia.

TermmoBoit A(PekT XUMHUYECKOW peaKInH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M MeTaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopoa — »snemeHT M mpoctoe BemiecTBO. Haxoxnaenue Bomopoaa B IPHUPOIE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucioTer u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusznyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHueie u
HEHACBIIICHHbIE PAcTBOpbl. PacTBopuMOCTh BellecTB B BoAe. MaccoBas 10is BellecTBa B
pacTBope. XuMH4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B JKU3HU
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yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpasyrorue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoeoOpa3yronue. Homenkiarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccudukanus kucnor. Homenkiarypa kucinot. @usndyeckue U1 XUMHUYECKUE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. duznueckue U Xxumudeckue coictBa coseil. [lomyuenue
COJICH.

['eneTnueckas CBA3b MEXIYy KJIACCAMH HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS W MPEKpalleHUs TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB), HAOIIOCHHE O00Opa3I[OB BEIIECTB KOJIMUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEHW pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMU (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpaau3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumuuyeckux djementos JI. U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUYECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCHU/IBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuonbsl u rpynmbl. DU3NUECKUA CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB artomMHbIX szaep. M3zorombsl. Onexktponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX deMeHTOB [leproaudeckoil CHCTEMBI
. W. MenneneeBa. XapakTepHCTHKa XHUMHYECKOrO 3JIEMEHTa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ilepronnueckoro 3akona u [leproguyeckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENbHbIE  peakuuu.  [Ipoueccsl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpEHUE, pEaKLuu pas3jIoKEeHNs, COETUHEHUS).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHIA,
ABJISIOIIMXCSI CHCTEMHBIMU U1l OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CTpoeHue BeIIeCTBA: BHUIbl XUMHUYECKOW CBS3H. TUNBI KPUCTALIMYECKUX PEMIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBAa OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJjaccaM HEOPraHWYECKUX COEIMHEHUM, FeHeTHdyecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTUIO KaTaiuzaropa). DK30- U
HAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue 0 ckopocTu XuMHUUecKo peakiuu. [loHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstme o
karanuse. IloHsTme o0 XxXuMuueckoM paBHOBecHMM. DakKTOpBI, BIMSIONIME HAa CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[ToHsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACUCTBUS PA3INYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
OcaJKa, BblJEJIEHUE ra3a, o00pa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBogopon. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3NYECKUE W XUMHUYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiusl Ha cynb(par-uoH. Haxoxaenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIC CTETMICHH OKHUCICHHS. A30T, paclpoCTpaHEHHEe B Tpupone, Quudeckue u
XUMUYECKHe cBOMCTBa. KpyroBopot azora B mpupoje. AMMHUaK, ero pu3ndeckue 1 XMMHUIECKHe
CBOICTBa, noydyeHue u npumeHeHne. Coau aMMOHHUSI, UX (HU3NYECKUE U XUMUYECKUE CBOMCTRA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHBI aMMOHHMS. A30THas KUCIIOTa, €€ MOJy4YEHUE,
dbuznyeckue W XUMHYECKHE CBOWcCTBa (OOIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
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ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cBorictBa. Oxcun ¢ocdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHUYECKHE CBOicTBa, mosyueHue. Mcnosnb3oBanue QochaToB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMu4eckue cBoictra. Ancopbuus. Kpyropopot yrieposaa B Ipupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a TII00aJBHOr0 MOTEIUICHHs KJIMMaTa, MapHUKOBBINA 3(dekr. YrompHas Kuciora u eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(O6eH3uH), UX POJb B OBITY M MPOMBIIIIEHHOCTH. [ToHATHE 0 OMOJIOTMYECKH BaKHBIX BEIECTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpeMHusi B npupoje. OOume mnpencraBieHuss o6 okcuge kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
6€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3NYecKue U XUMHUYECKHE CBOMCTBA T'aJIOT€HOB M UX COEAMHEHHUH (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUJEOMATEpHUaoOB), HaOdIofeHUWEe Tpouecca OOYyIVIMBaHUS  caxapa MOj  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a3oTa, gocdopa M MX COeTMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJEHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), U3YYEHHE MOJENIEH KpUCTAUNIMYECKUX PEMIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM NPOTUBOrasa, ojyuyeHue, coOupaHue, paclo3HaBaHue
U U3y4YECHUE CBOMCTB YIJIEKHCIIOTO ra3a, IIPOBEJCHUE KAaYEeCTBEHHBIX PEaklLMi Ha KapOoOHAT U
CHWJIMKaT-UOHbl W MW3Y4YEHHME MPU3HAKOB MX I[POTEKAHHs, O3HAKOMJIEHHE C MPOIyKIHUEH
CUJIMKATHOM IPOMBIIIIEHHOCTH, PELICHUE JKCIIEPUMEHTAIBHBIX 3a1ad 1o TeMe «BakHelue
HEMETaJJIbl U UX COCIUHEHUS).
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MeTajiibl M UX COeIHMHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTajminueckas CBSI3b M METAJUIMYECKas KpUCTaJUIMYeCcKast
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTanb, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kausi). OKCUIBI U THAPOKCHUIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCIUHCHHI.

[IlenoyHo3emMenbHBICE METAUIBl MarHul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. OU3NYECKUEe U XMMHYECKHE CBOMCTBA MarHus M Kajblusa. BaxkHeilmme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaXOXJAECHHUE B Npupoje. Puznueckue U XMMHUYECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenpeneeBa, CTpO€HHUE aToMa, HaxoxJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJIb30BaHUE BHUIACOMATEPHATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblvs, allFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BakHeHIIe MeTajIbl U X COCTUHCHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. [lepBas moMomp MpU XUMHUYECKUX OXKOTrax M
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MaTEPUAIbI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHU XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISIFOIIMXCS] CHCTEMHBIMU TSI OT/ACJIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 2(P(PEKT, TEXHOTIOTHS, MAaTEPHAIIBL.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KpPUCTAJUIMYECKAs pEHIETKA, CIUIaBbl, (U3MYCCKHE BEINYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE pE3yNbTaThl OCBOCHUS IPOrPaMMBI OCHOBHOTO O0IIero 00pa3oBaHUS
JOCTUTAIOTCS B X0OZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH U  JyXOBHO-
HPABCTBEHHBIMH IICHHOCTSIMH, IIPUHATHIMH B OOIIECTBE NMpaBHJIaMHU M HOPMaMH ITOBEICHHS H
CIIOCOOCTBYIOT IPOIEccaM CaMOTIO3HAHHMS, CAMOPA3BUTHS U COIMATN3AIIH 00YJaOIINXCA.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITa JESITEIHLHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIeINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMAaNuei O MepeJOBhIX JOCTHKCHUSX M OTKPBITHSIX
MHPOBOH M OTEYECTBEHHOH XHWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPE/ICTaBICHNS O COLMAIBHBIX HOPMax W IPAaBWIAX MEKJINYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOHM, y4yeOHO-
UCCIIEIOBATEIHCKON, TBOPUYECKOM U JAPYrUX BHIIAX IEATEILHOCTH, TOTOBHOCTH K pa3HO0Opa3HOi
COBMECTHOHM JIeSITETLHOCTH TPH BBHITOJHEHUN YYeOHBIX, TIO3HABATEIFHBIX 3a]1a4, BBHIIIOJHEHUN
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUU yYEOHBIX MTPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHHUIO
U B3aMMOIIOMOIIM B IpOLECCe 3TOM y4yeOHOM AeATeNbHOCTH, NOTOBHOCTH OLEHMBATh CBOE
MIOBEJICHHE M TIOCTYNKH CBOMX TOBApHWIICH C TMO3WIMH HPAaBCTBEHHBIX U IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIIEICTBHUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BeUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABIISIOLINE OCHOBY ISt
NOHMMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOAHOM Cpenod, 0 poyn
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBIECHHbIE Ha IOJyYeHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB W SIBJICHWH, ITO3HABATEIBHOM,
UH(POPMAIIMOHHON M YUTATEIBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHON pabOTHI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypoOH, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOCKTHOM M MCCIEIOBATEIBCKON JEATEIFHOCTH, K OCO3HAHHOMY BEIOOPY
HaMpaBJICHHOCTH M YPOBHsI 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKMU3HH, OTBETCTBEHHOTO OTHONICHHS K CBOEMY 3/I0pPOBEIO,
YCTAaHOBKM Ha 3/0pOBBIH 00pa3 >KU3HH, OCO3HAHWE IIOCIEACTBHHA W HENPHITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojsl, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS
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mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHAIBHON CPeIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

OKOJIOTHYECKH TIeJIeCO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS TPaBHII 0€30MaCHOTO MOBEACHMSI TIPH padOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOi, /IS MOBBIIICHUS YPOBHS SKOJIOTHYECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JIA q)OpMI/IpOBaHI/ISI
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akKT, cUCTEMA,
MPOLIECC, IKCTIEPUMEHT U JPYToe.), KOTOPbIE UCMONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MpeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO U OCYIIECTBICHHUIO YI€OHO IeATEeTbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMBI JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHU 3HAHWUU:
pacKpbIBaTh CMBICT XHUMHYECKUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U MEeTalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
MNPUMCHACMBIC B XUMHUH MOJCJIIbHBIC IMMPCACTABIICHUA — XUMHYECKHN 3HAK (CI/IMBOJ'I BHGMCHTa),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKM U3Y4a€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IMPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

12



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHHUA, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM IPOIECcca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALINIO PA3TMYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHUs, CIpPaBOYHbIE IMOcoOus, pecypchl HHTepHETa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSTh Pa3IN4HbIe METOBI M 3allPOCHl IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHI, OBIaJIeHUE KYIbTYPO aKTUBHOTO HCIIOIb30BAHUS PA3IHMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATh B MpoIlecce YYEOHON W HCCIeI0BaTEIbCKOU
NeSITeIbHOCTH HH(POPMALIHIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUs 3agaBaTh BOINpPOCH (B Xoie auanora MU (WiIM) AMCKYCCHH) TIO CYILIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYE€HHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JelaTb NPE3CHTALMI0 pPe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOIO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU TPH PEIICHUH BO3HUKAIOMIMX IMPOOJIEeM Ha OCHOBE Y4éra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe 1eCTBHSA:

YMEHHME CaMOCTOATEIBHO ONPEIENTh LEIU ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUN INpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBaX W PEaKIIUIX, OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBICHHON ey,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJJaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
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00ydJaronMucs Hay4YHbIC 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUIA, crenuduueckue mis
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI)), BUABI ACATCIIBHOCTHU IIO HOJIy‘-IeHI/IIO HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K koHiy oOydeHus B 8 Kjacce npeaMeTHBIC pe3yiIbTaThl Ha 0Aa30BOM YPOBHE JIOJKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTD y OO YUAIOIIUXCS YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUILATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKiusl, Kiaccudukanus
peakuuii: peakluy COeAMHEHUS, pEaKLUU pa3IoKEHUs], PEaKUU 3aMELICHUs, PEaKIIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (OpMyJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpE/IENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucremMe, 3aKOHOB COXPAaHEHMsI MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX JJIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounass moarpynna (b-rpynma)», manble u  OoiblIMe TEpPUOIbI, COOTHOCHTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB,  IIOATBEP)KJAasi  ONHUCAaHUE IPUMEPAMH  MOJIEKYJSIDHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKHUX ITPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSIX;
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BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa Mo (opMylie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

IIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEeMATH3AIHIO0, KIAacCU(UKALUIO, BBISBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BELECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  TO3HaHUS  —  HaONMIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PealbHbII U MBICIICHHBIH);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCYyI0M U  1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOpPOJA M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOU JI0JIEN pacCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JIakMyC, (peHON(TAIEHH, METUIIOPAHXK U APYTHE).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELIECTBO, CII0KHOE BELECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBLHOCTh, CTEHEHb OKHUCIICHUS, XUMHUYECKas peaklMs, XUMUYecKas
CBSI3b, TEIUIOBOM 3P PEKT peaklnu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAIUS, pEeaklUWd HOHHOrO OOMeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHE, OOpaTUMble U HEOoOpaTUMbIE pPEaKIIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAs CBA3b
(koBaJIeHTHasi, WOHHAs, MeETaJJIM4ecKas), KpUCTAJUIMUecKas pemérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEaKUUH, NPEIeNbHO IOIyCTHMas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSITHS IIPH ONTUCAHUH BEILECTB U UX MPEBPAIICHUN;

UCITOJIb30BAaTh XUMHUECKYI0O CHMBOJHUKY Ui COCTaBlIeHUS (opMyn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUSAX PaA3IMYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIACCY COCNMHEHHH 1o (opMyraMm, BHUJ XUMHUYECKON CBSI3U (KOBAJICHTHAs, MOHHAS,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKON
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAIIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenzaeneeBa u 1€MOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabauuHyro Gopmy Ilepuonnyeckoit
CHCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3iNuyaTh IMOHATHS «TJ1aBHas noxrpynma (A-
rpynna)» u «nobouyHas noxarpynmna (b-rpynma)», manbie W OonblIve MEPUOABI,
COOTHOCHTb 0003HAUeHUs, KOTOphIE HUMEIOTCI B IEPHOAMYECKOW Tabmiume, ¢
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHsI aTOMOB XMMHUYECKHMX JIEMEHTOB (COCTaB U
3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPENENCHUE UX 110 AJIEKTPOHHBIM CIIOSIM),
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OOBSICHATH OOIMEe 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB JJEMEHTOB M HX
COEIMHEHUI B IpeJieNax MaJbIX IEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3¢ dexTy, 10 UBMEHEHUIO CTENIEHEH OKUCIIEHUS! XUMUUYECKUX AJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IPOCTBIX U CIOXKHBIX BEILECTB, MOATBEPXKIasi ONUCAaHUE PUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALNN KUCIIOT, LeJIoueil u conel,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOJATBEPXKJAIOIINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXJAYy BELIEeCTBAMU
pa3INYHbBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajlaHCa 3THX PeaKLuii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IPOTEKaHUs XUMUYECKUX MIPEBPAILIECHUI B Pa3INYHbIX YCIOBUSAX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIAPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON peaKlty;

coOuo/iaTh MpaBWJa IOJIb30BAaHUS XMUMHMYECKOW TOCYJOoH U J1abOpaTOpHBIM
0o0OpyIOBaHUEM, a TakKe IpaBHia OOpalleHUs C BELIECTBAMU B COOTBETCTBHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJY4YEHHIO
U cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KaUECTBEHHBII COCTaB PAa3JIMYHBIX BEILIECTB:
pacrio3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,
CHWJIMKAT-, cyib(dar-, TUJIPOKCHI-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3YyYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATEIbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABIECHUE MPUUYMHHO-CIIEACTBEHHBIX
CBA3EM — JUId M3Y4EHMs] CBOWMCTB BELECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HAaHWA — HaAOJIOAEHUE, U3MEpEeHUe, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peasbHbIM U MBICTICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumeHoBaHuUe pa3iesioB H Ko:io.lmqecTBo qaCOBH JuekTpoHHbIE (HUGPOBbIE)
n/n TeM NMPOrpaMMbl Bcero POILHBIC pakTiaecKue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bubnunoreka LIOK
MPAKTUYECKOU IESITETbHOCTH https://m.edso0.ru/7f41837c
YyeJI0BEKa
19 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. [lonsitue 6 Bbu6moteka [JOK
00 oxcuaax https://m.edso0.ru/7f41837¢c
29 Bognopon. Ilonsarue o kucimorax 5 1 bubmuoreka [IOK
U COJISIX https://m.edso0.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmunoreka IIOK
OCHOBaHHUIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 bubnuoreka [{OK

HCOPTaHNYCCKUX CO€IUHEHUI

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

Hroro no paszneny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckas cucrema xumudeckux d1emenToB /I, M. Menaeneesa. CTpoenne aToMoB.

Xumuuyeckasi cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

Ilepuonuueckuii 3aKOH U
Ilepronnueckas cucrema

3.1 7
XUMHYECKHX dj1emMeHToB J[. 1.
MenneneeBa. CTpoeHue aTroma
XumMudecKkas CBA3b.
3.2 8 2

OKHUCIIUTENBHO-

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BOCCTAaHOBUTCIIbHBIC PCAKIITUN

Hroro no pazgeny 15 BH@HOTeKa HOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 BH6J_IHOTeKa LOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa LIOK
' TPYTEL 6P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX Bt OK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 noimorexa L

I(peMHI/Iﬁ 1 UX COCIUMHCHU A

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

Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obmme cBoHCTBA METAIIOR 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 Bubmiorexa OK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 buGnuorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
/i Tema ypoka Beero KOﬁHTpOHLHBIe H[%aKTH'ICCKHe WIydeHHSI  00PA30BATENbHbIE
padoThbI padoThI pecypesI
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTne 0 MeTOAaX MO3HAHKS B XUMHH 1 Eubmorexa IIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UYuctele BemiecTBa U cMecu. CriocoOsl 1 bubnuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
I1 6ota Ne 2
5 ((I?;KT;I‘IC?;; séhIZZc:f?tH; puMepe 1 Eubmorexa IIOK
! . PHMED https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [IOK
6 ATOMEL H MOTIEKYTb1 1 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIEMEHThI. 3HAKU 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 bubmorexa LOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumunyeckas popmyia. BaneHTHOCTb 1 bubmiorexa LIOK

AaTOMOB XUMHUYCCKHUX O3JICMCHTOB

https://m.edsoo.ru/ff0d2eae
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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
https://m.edsoo.ru/ff0d2eae

11 OTtHOoCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Mouib. bubmuoreka [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yci0BUSA IPOTEKAHUSA bubnnoreka [JOK
XMMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnnorexa [HOK
XHWMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
B clie OJIMYECTBA, MACC
17 B;;I;TiaH;I: ;lcpzjiI]I:I;IeH:le )I\(/II/IMI/IB‘IISCKI/IX Eubmorexa IIOK
. https://m.edsoo.ru/ff0d5708
peakiuit
K o
| b e e BuGmores 10K
A g . https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JI — Y4E€HBIii-
19 9H I/IKH(?I'II/IGOI:I(()Z?FOBO6O6yq ZI;II);ZI u bubmorexa LIOK
1 ATCT- o https://m.edsoo.ru/ffod40c4
CUCTEMaTH3aIUs 3HAHUM
20 KonTponbnas padora Nel no teme bubnnoreka [JOK
«BemiecTBa 1 XMMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3zagyx — cmecsh razos. Cocra
21 BO3 nya KI/IZIJ'IO I)or —B aneMeTH: u bubmorexa LIOK
Ayxa. poa https://m.edsoo.ru/ff0d448e
npocroe Bemecto. O30H
| e e ol BuGorea 101
POZA peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTie 06 okcumgax
CriocoObI TOTydeHUsT KHCIIOPOa B Bu6morexa LIOK
23 71a00paTOPUH U IPOMBIIUIEHHOCTH.

[Ipumenenue kucmopoaa

https://m.edsoo.ru/ff0d497a
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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
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TennoBo# 3 PexT XuMUIEeCKOM
peaKIuu, MOHSATHE O

bu6mmoreka [IOK

24 TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
To o (HedTB, yro €TaH).
25 3arlgziljieé;leq}i)];z[yy;aﬂiélofogbzro Eubmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLCHUS
[TpakTuueckas padora Ne 3 mo Teme
26 «TII)OJI;I:I;::HHe I;/IIEOGH;aHI/Ie KIII/ICEOII\)/Ioz[a Enbmmorexa OK
o ’ https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
27 Bonopox — snemeHT u npocroe bu6mmoreka [IOK
BeliecTBO. HaxoxkaeHnue B npupo/ie https://m.edsoo.ru/ff0d4ddo
28 du3nYecKre U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojtopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX brbmoreka [JOK
https://m.edsoo0.ru/ff0d50d2
30 CrniocoOsl nostydeHus BOAOPOIa B bubnnoreka [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4ddo
[TpakTrueckas pabota Ne 4 o Teme
31 «lPlonyquHe u I():061/1paH1/Ie BOJIOpOa Brbmaozexa [IOK
. ’ https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY»
30 MossipHblii 00BEM ra30B. 3aKOH bubnnorexka [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
B N
3 memecrsarasa no ero wssecnony Bumiorexa LIOK
H MY https://m.edsoo.ru/ff0d55a0
KOJMYECTBY BEIIECTBA WK 00BEMY
B N
34 B;igizﬂ :a?; e:r; i; e(l)gcolfog(e) 3aKOHa bubmorexa LJOK
ypas DCAKHIH https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI Ta30B
35 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [ToHsTHE 00 bubmmoreka [JOK
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https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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HHAUKATOpax

https://m.edsoo.ru/ff0d59e2

Bona KaK paCTBOPUTCIIb. HaCI)IH_IeHHLIC

bu6mmoreka [IOK

37 1 HEHACBIIIEHHbIE pacTBOphl. MaccoBas https://m.edsoo.ru/f0d5b40
JI0JIs1 BEIIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 mo reme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnoreka [HOK
onpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padorta Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: coctaB, KiaccupuKaus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue U XUMHUYECKUE CBOWCTBA
41 KHCJIY:THHX OCHOBHBIX U aM()OTEpPHBIX bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: COCTaB, KJIacCH(pUKAIIHS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XuMHUYeCKUE CBOWCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kimaccudukanus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
C :
o | Sl emaenre B LOK
. i ’ https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTnueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTANIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
48 I'eneTnyeckas cBs3b MEXKY Ki1accamu bubnnorexa [JOK

HEOPraHWYECKUX COCTMHEHUN

https://m.edsoo.ru/00ad9a50
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bu6mmoreka [IOK

49 O06o001IeHre U CHCTeMaTH3alus 3HAHUN https://m.edso0.ru/00ad9ch?
Kontponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX BH6J_IHOTeKa LOK
“n https://m.edsoo.ru/00ad9ela
COeTMHEHU I
[TepBbie MOMBITKY KIACCHPUKAITUN
51 XHMHYECKHX 31eMeHTOB. [loHsATHE O BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ad9ffa
IPYIIAx CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [leproanueckas cucTeMa XUMUYECKUX BH6J.IHOTeKa LOK
https://m.edsoo.ru/00ada52c
anemenToB 1. . Meneneena
53 [lepuropl, TPYIIIbI, MOATPYIIIBI BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexa [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMoB 311eMeHToB [lepuonuyeckoit BH6J.IHOTeKa LOK
cuctemst JI. 1. MeHeneesa https://m.edsoo.ru/00ada6hc
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA 10 €T0 IOJIOKEHUIO B bubnuoteka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTHUA HayKu U npaktuku. /. 1. bubnnoreka [JOK
MenneneeB — y4€HBIN, IEAArOT U https://m.edsoo.ru/00ada96e
IpaXTaHuH
PesepBHelIit ypok. O6001IeHNE 1
58 CHCTEMATH3aLMs 3HaHUM / EH6J_IHOTeKa LOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonrtponbHas pabora Ne4 o reme
59 «Ctpoenue aroma. XUMHUYECKAst CBSI3bY bubmorexa LJOK

/ Beepoccuiickas mpoBepouHasi paboTa

https://m.edsoo.ru/00adb486
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60 DIEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHUYECKUX JIEMEHTORB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
61 Honnas XuMHYECKas CBA3k 1 https://m.edsogru/OOada034
62 KoBasieHTHas monsipHast XuMU4ecKas 1 bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonsipHas XUMUYECKast 1 bubnunoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 Crenens okucenma 1 https://m.edsogrou/OOadae28
65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [JOK
peakiuuun https://m.eds00.ru/00adb076
66 OKHCIIMTEIN U BOCCTAHOBUTEIIH 1 Egggﬁﬁfgg&gﬁ}ém db076
PesepBHbIil ypok. O000IICHHE 1
67 CI/ICTEM&TI/IS;II_II)I/ISI 3HaHI/II;Iu 10 TEME 1 BH6J_IHOTeKa HOK
«CtpoeHue aroma. XUMUYECKas CBS3b» https:/fm.edso0.r/00addch?
68 PesepBHblil ypok. O6006111€HNE U 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KosnuecTBo yacon Jlara DJIeKTPOHHbIE
Ne Tema ypoka K 1 U3ydeHus unppossIe
n/n P Bcero Oﬁﬂ TPOTLHEBIC pﬁaKanecKne y o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypebi
[Iepnonrueckuit 3aKoH.

1 [Tepuonnueckas cucrema 1 bubmuoreka [JOK
XUMHUYECKHX 31eMeHToB /. W. https://m.edsoo.ru/00adb59%
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XEMI/I‘IGCKI/IX AJIEMEHTOB 1 bubmnorexa LIOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Knaccudukanus 1 HoMeHKIaTypa bu6mmorexa [IOK

3 1 _

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

4 Bupl XUMHUYECKON CBSA3U U THIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbnas paborta Nel mo teme

5 «IloBTOpenue u yrayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukamms XuMruaecKux 1 bubnunorexa [JOK
peaKkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMUYECKOUN

7 eaKIuu HOH?II?FI/IG 0 TOMOT'€HHEIX U 1 Bubumorexa [IOK
P ) https://m.edsoo.ru/00adbe9a
TE€TEPOre€HHBIX PEaKIIMIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

8 @DakTOopHbl, BIUSIOLIUE HA CKOPOCTh 1 bubmuoreka [IOK
XAMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHUCIATENbHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK

9 1 _
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 3MeKTPOIUTHYECKON 1 bub6nuorexa [IOK

mucconuanmy. CHiIbHBIE U ClIa0bIe

https://m.edso0.ru/00adcd68
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OJICKTPOJIUTHI

11 HMoHHuble ypaBHEHUS PEAKIIUN bubanorexa LIOK
M peakn https://m.edsoo.ru/00add448
X €CKHE CBOMCTBA KUCIO
12 OCI;I{hf)g:HHﬁHB c:efe EB e ?T;]BHTE:EHIZ bubanorexa LIOK
pvz[ https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIIHI
X €CKHE CBOMCTBA COJIEH B CBETE
13 v HeMI;I;IaBnZHHi]: oI/fIS v e Bubmorexa HOK
pel . https://m.edsoo.ru/00add8b2
AIIEKTPOJIATUICCKON JTUCCOITUAITTN
14 [TousTHE O TUAPOIU3E COJIEN bubumorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cuCTeMaTU3alus bubnnorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
IIpa eckas pabora Ne 1.
16 «Il’)elflTeII{;e ;(K(;:Inpe I/II\I@HTEIJ'IBHLIX bubumorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonTpoabnas padora Ne2 o teme
17 <<3J}112112TH(I))J11{H:1£160K21;1 I/ICICIO ;2/[ s Bubumorexa [IOK
p A TIHATTHAL. https://m.edsoo.ru/00addecQ
XUMHUYECKUE PEAKIIMU B paCTBOPAX)
O01asa xapakTeprucTUKa FaJIOT€HOB.
18 XI/III\I/III/IE;KI;I; EBE;II;E: Hzrl o ;MHe 1?3 Bubumorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJopa
XnopoBogopoa. CoisHas KUCIIOTa,
19 XHMquci{ng cﬂoﬁCTBa MOJIyuyeHue bubmorexa LIOK
> > https://m.edsoo.ru/00ade104
MPUMEHEHUE
ITpaktrueckas padora Ne 2 o teme
20 «ﬁonyqeﬁne COI?IﬂHOP'I KHCIIOTHI bubmorexa LIOK
.. N i https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOWCTBY»
B
2 ammsecx peaxmuii, ccm o i3 BuGmiorexa LIOK
PCaKHI, A https://m.edso0.ru/00ade488
peareHToB JIaH B U30BITKE
22 OO11ast XapaKTEepUCTHKA 3JIEMEHTOB bubnuoreka [IOK
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VIA-rpymibl

https://m.edsoo.ru/00ade64a

AmnoTponHbie MOIU(UKALIUY CEPBHI.
Haxoxnenue cepbl U €€ COeTMHEHUI

bu6mmoreka [IOK

2 .
3 B [IpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
o4 CepoBoaopoj1, CTpOEHHUE, bubnnoreka [HOK
bu3HYEeCKHe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHast KMCIIOTa
25 (’pmnfllecxnle) U xmfnqecxne CBOIz/'ICTBa bubmiorexa LIOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHUE
XYUMUYECKUE peaKllui, JexKallnue B
OCHOBE ITPOMBIIINIEHHOTO CII0c00a
MOJIYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
26 :
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpPYXKAaroIIel Cpelibl COeAMHEHUSIMHU
cepbl
7 Brruucnenue maccoBoil 1011 BbIXOJa bubnuorexa [JOK
IIPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTHUKa JIEMEHTOB
28 VA-rpynnsl. A30T, paclipocTpaHEHHE bubnnorexka [JOK
B IIpUpoJie, PU3NYECKUE U https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AMMUax, ero (pu3n4ecKue u
29 XUMUYECKHE C(EOﬁCTBa MOJIydeHUE U bubmorexa LIOK
’ yi https://m.eds00.ru/00adf004
IIPUMEHEHNE
[TpakTiueckast pabota Ne 3 mo Teme
30 «gon eHHe alxleI/IaKa M3yYeHHUE ero bubmiorexa LIOK
Iy » 13YH https://m.eds00.ru/00adf180
CBOICTBY»
31 A3oTHas KUCIOTa, € pusnueckue u bubnuoreka [IOK
XUMUYECKHE CBOWCTBA https://m.eds00.ru/00adf306
30 Hcnonp3oBanue HUTPATOB U COJIEU bubnnorexa [JOK

AMMOHMS B KAUECTBC MUHEPATIbHBIX

https://m.edsoo.ru/00adf518
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ynoopeHuit. XuMu4yeckoe
3arpsi3HEHUE OKPYIKaIOLIEH cpebl
COETMHEHUSIMU a30Ta

®docdop. Oxcua pochopa (V) u

bu6mmoreka [IOK
33 bocdopuas KHcoTa, usnicckue n https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, IMOJTyYEHUE
Hcnonb3oBanue pocharos B
KaueCTBE MHHEPAIBbHBIX yI00pEHUH. bubmuorexa [JOK
34 o :
3arpsi3HeHUuE IPUPOAHON CpeIbl https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHeHHAE B
35 npu I()) J: gmnlt){eCKI;Ie 1 XUMUYECKHE bubmmorexa LIOK
PHpOZe, https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcuppl yraeponaa, ux Gpusndeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE C OKCcHI0M yriepoaa (1V)
37 VYronbHas KUCIIOTa U €€ COJTN bubmorexa LIOK
https://m.edso00.ru/00ae006c
[IpakTuueckas pabora Ne 4 o teme
"ITosrydeHne yrieKucioro rasa. bubnuoreka [IOK
38 _
KauecTBenHnas peakuust Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
1oH"
[TepBoHaUaNbHBIE TOHATHS 00
39 0 lPaHI/ILIeCKI/IX BEIIIECTBAX KaK O Eubmorexa IIOK
p = https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoaa
40 Kpemuuii u ero coeiuHeHus bubmorexa LOK
p A https://m.edso0o.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenue
41 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnmoreka [JOK

«BaxHel1e HeMeTalJIbl U UX
COETUHEHUS

https://m.edso0.ru/00ae0bf2
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Kontponbnas padora Ne3 o teme

bubmuorexa [JOK

42 «Baxueire HeMeTaIbl U UX https://m.edsoo.ru/00ae0e18
COEIMHEHUS
OO0m1as XxapakTepruCcTUKa XUMHYECKUX
3JIEMCHTOB — MCTAJIJIOB.
Meramnueckas CBsA3b U bubnmoreka [JOK
43 _
METAJINYECKask KPUCTAIUITMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBa
METaJLJIOB
XUMHYECKHE CBOMCTBA METAIIOB.
44 DIIEKTPOXUMUUECKUN PSIJI bubumorexa [IOK
p . p https://m.edsoo0.ru/00ae1156
HANPSDKEHUH METAIIOB
OO6mrme crnocoObl MoTydeHHs
MeTaioB. CiiiaBel. BerauciaeHnus mo
45 aBHEHUSIM XHUMHYECKUX PEaKITIi Bubmzorexa LIOK
Yp PCAKIIIH, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COJCPIKHUT
IPUMECH
46 TTonsiTHe 0 KOPPO3UU METAIIOB Brbmaozexa [IOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
at IHenoumpre MeTanbl https://m.edsoo.ru/00ae14b2
48 OKcubl U THAPOKCUJIBI HATPUS U bubnunorexa [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAILIBI — bubnnorexka [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxneimme coemmHEHNS KaJIbITHI Bubmiorexa IJOK
https://m.edsoo.ru/00ael15e8
51 O0001IeHNE U CHCTEMATH3AIINS
3HAaHUH
52 JKEcTKOCTh BOABI U CITOCOOKI €& bu6mmorexa [IOK
YCTpaHEHUS https://m.edso00.ru/00ae1886
53 [Ipaktuueckas padota Ne 6 mo Teme bubnuoteka [JOK
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"KECTKOCTL BOABI 1 METOEI €8
ycTpaHeHus"

https://m.edsoo.ru/00aelae8

54 N — bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK

55 :

TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK

56 Keneso https://m.edsoo.ru/00ae1d86

57 OKcubl, THAPOKCHUIBI U COJIU Keje3a bu6mmoreka [IOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6

58 O06o001IeHne U CHCTeMAaTH3AINS
3HAHUM
[TpakTuueckast pabota Ne 7. Pemenue

59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«BaxHeume MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS»

Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKUUi, €CIM OJUH U3

60 peareHToB /1aH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMeCH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJTM BbIXOJa MPOAYKTa
peaxiuu

61 O06o0011eHre U cucTeMaTH3alus
3HAHUM
Konrtponsnas pabora Ne4 o treme

62 «Bakueime MeTaIbl ¥ UX
COCTMHEHUS»

63 BemecrBa u maTepuansl B bu6mmorexa [IOK
IIOBCEIHEBHON KU3HU YeI0OBEKa https://m.edsoo0.ru/00ae3f50
XHMHYECKOe 3arpsi3HeHue bub6nuorexa [IOK

64 . :

OKPY’KaroIlEe cpebl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B penieHnu bubnuoreka [IOK
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9KOJIOTHYECKHUX l'IpO6J'ICM

https://m.edso0.ru/00ae4270

66 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
cucTeMaru3anus 3HaHU1 https://m.edso0o.ru/00ae0dOa
67 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111€HNE U 1 bubnmoreka [JOK
cucTeMaru3anus 3HaHU1 https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME

33



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

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KUIACC
Kon .
HpoBepsieMOro IIpoBepsiemble Npe1MeTHbIE Pe3YJILTATbI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI IPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJabTara
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUUECKUE TOHITUS»
PAacKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IOHATUH: aToM, MOJIEKYJa,
XMMHYECKHM 3JIEMEHT, IIPOCTOE BEUIECTBO, CJIOXKHOE BELIECTBO, CMECh
(omHOpOIHAs M HEOJHOPOAHAs), BAJIIEHTHOCTb, OTHOCUTEIbHAS aTOMHAas U
MOJIEKYJISIpHAsi Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
11 MaccoBasi OISl XMMHUYECKOI'O 3J€MEHTa B COEMHEHUH, MOJISIPHBIA 00BEM,
XUMHUUYECKasl peakius, KiacCupuKalMs peakluil: peakluuu COeAUHEHUS,
pPEeaKIMU DPA3JIOKEHMs], PEeaKLUu 3aMelleHMs], pPeakluu OOMeHa, 3K30- U
SHI0TEPMUYECKUE PEAKIIUH, TETNIOBOU 3(PPEKT peakiuu, pacTBOp, MaccoBast
7107151 BelecTBa (MPOLIEHTHAsE KOHIIEHTPALUs) B pacTBOpe
12 WITIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~ XMMHYECKHX HOH\}’ITI/II\/'I u
IPUMEHSTh 3T MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBpALLIEHUIN
13 HCTIOIb30BATH XUMUMECKYIO CHMBOIHKY UL COCTABIIEHNs dbopMyI BeliecTB
U YPaBHEHUI XMMHUYECKUX pPeaKkLuit
14 pacKpbIBaTh CMBICH 3aKOHOB COXPAHEHMsI MacChl BELIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO Y4€HUs, 3aKOHa ABOraJipo
1.5 OTIpeNIeNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECMHEHUSX
16 KJaccu(uUIUpoBaTh XHMHUYECKHE peakiuu (M0 YUCIy U COCTaBy
' YYaCTBYIOIIMX B PEAKIMH BEILIECTB, 110 TEMIOBOMY 3PGEKTY)
1.7 BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB
18 BBIUUCIIATH MACCOBYIO JOJNIO XUMMYECKOrOo »dJIeMeHTa 10 (opMmyle
COEJIMHEHMUS,
1.9 BBIUNCIISITh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 OPUMEHATh €CTECTBEHHOHAayYHbIE METO/Abl TO3HAaHUS — HaOJIOJCHHE,
U3MepeHne, MOIETUPOBAaHUE, SKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN)
2 ITo Teme: «BaxHelne NpeaCcTaBUTENN HEOPTAHUYECKUX BELLIECTBY
21 pacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IIOHATHUH: OKCHJ, KHCIIOTA,
OCHOBaHHUE, COJIb
29 ONpeNeNATh MPUHAUIEKHOCTh BEUIECTB K  ONpPEIENEHHOMY  Kiaccy
coeMHeHuH 1o Gpopmynam
2.3 KJIaccu(UIMPOBaTh HEOPraHMUECKUE BELIECTBA
2.4 XapakTepu3oBaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
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2.5

2.6

2.7

3.1

pa3IMYHBIX KJIACCOB, IOJATBEP)KIAsi ONUCAHHE IPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUN COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIUN

IMPOrHO3UpPOBATh CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HX KAa4CCTBCHHOI'O
CoCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX HpCBpaH_[CHI/Iﬁ B
Pa3JIMYHbIX YCIIOBUAX

CJIEZIOBATh MPaBUJIAM IOJI30BAHUSI XUMHUYECKON MOCYA0N U J1a00paTOpPHBIM
060py,I[OBaHI/IeM, a TaKXxeE IIpaBuJIaM 06pameHI/1>1 C BfIIECTBAMU B
COOTBECTCTBUU C HHCTPYKIUAMU 110 BBIITOJIHCHU O na6opaToprlx
XUMHYCCKHUX OIIBITOB IO IIOJTYYECHUIO U CO6I/IpaHI/IIO ra3006pa3HI>1x BCIIICCTB
(BomopoJla U KHUCJIOpOJA), MPUTOTOBICHUIO PACTBOPOB C OIpPEACIEHHON
MacCcoOBOU ,Z[OJ'IGfI paCTBOpéHHOFO BCIIECTBA, IUIAHUPOBATH M IIPOBOJUTH
XUMUYECKHE DKCIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH H
KHCJIOT C ITIOMOIIBIO MHAWKATOPOB (J'IaKMy'C, (I)GHOJ'I(bTaJ'IeI/IH, MCTHJIOPAHIK U
Apyrue)

IIPOBOJIUTH PACYETHI 10 YPAaBHEHHUIO XUMUYECKOU peaKkiuu

ITo Teme: «lleprnoanuecknii 3akoH U Ilepuoanyeckas cucreMa XUMHYECKUX
snemeHToB JI. M. MenaeneeBa. CTpoeHue aroMoB. XHUMHUYECKas CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI

pPAacKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHSATHH: sIpO aroma,
AJIEKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTallb, PaluyC aromMa, XUMUYecKas
CBS3b, HoJIsipHas U HenoJsipHast KOBaJICHTHAs CBSI3b,
AJIEKTPOOTPHUILIATEIbHOCTh, MOHHAsl CBS3b, WOH, KaTHOH, AHWOH, CTENEHb
OKHCIICHUS

3.2

I(J'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKUC 3JICMCHTEI

3.3

3.4

3.5

3.6

OMHUCBHIBATh M XapakTepu3oBaTh TabmuuHyro (opmy Ilepuonuueckoit
CHCTEMBI XUMHUYECKUX AJIEMEHTOB: PAa3JIN4aTh MOHATHUS «TJIaBHAS TOATPYIIa
(Arpynma)» u «mobouHas noarpynna (brpymmna)», «Manbie» U «OOJbIINE»
NIEPUOJIBI

packpbiBath  cmblcn  [lepmoguueckoro 3axkona .M. Menneneesa:
JIEMOHCTPUPOBATh IMOHMMAHUE MEPUOJUYECKOH 3aBUCUMOCTH CBOWCTB
XUMHYECKHX 2JIEMEHTOB OT MX IoIokeHus B [leproanueckoii cucreme

COOTHOCHUTH O0O3Ha4eHHUs, KOTOpble uMeroTcst B Tabnuue «llepuoanueckas
cuctemMa xumudeckux oayeMeHToB J[M. MeHneneeBa» C UUCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHSI aTOMOB XHMHYECKUX 3JEMEHTOB (COCTaB M
3apsa  sAApa, o0llee 4YHCIO DIEKTPOHOB M pacmpeesieHHe UuX 10
3JIEKTPOHHBIM CJIOSIM)

ONpeaACIsAThL CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

OonpeaciisiTb BUJ XUMHUYECKOH  CBS3U (KOBaJ'ICHTH ali H I/IOHHEUI) B
HCOPTaHUYCCKUX COCTUHCHUAX
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9 KVIACC

Kon
NMpoBepPsiEeMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

1.1

1.2

IIo Teme: «BCH_[CCTBO U XUMHUYCCKAs pCaKLUA»

pacKpbpIBaTb  CMBICI  OCHOBHBIX  XMMHYECKMX  IIOHSATHH:  pacTBOp,
3JICKTPOJIUTHI, HEAJIEKTPOIUTHI, JIEKTPOJUTUYECKAs IUCCOLUALINS, PEaKLIUU
MOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOE pPaBHOBECHE, OOpaTUMbIC H
HEoOpaTHMbIE  pEaKkIHUM, OKHCIMTEIbHOBOCCTAHOBUTEIBHBIE  pPEaKLH,
OKHUCJIUTEIIb, BOCCTAHOBUTENb, OKMCIIEHUE U BOCCTAHOBJICHUE, AJUIOTPOIUS,
aM(pOTEepHOCTh, XUMHUECKas CBA3b (KOBAJICHTHAsl, MOHHAs, META/NINUYecKas),
KPUCTAJUIMYECKas PEIIETKA, CILUIABbl, CKOPOCTh XUMUYECKON PEAKLIUH

WIUIIOCTPHUPOBATL  B3aUMOCBA3b  OCHOBHBLIX XMMHUUYCCKHX MOHATHUH U
IMPUMCHATD OTHU IOHATHA IIPU OIIMCAHHWU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

14

COCTaBJIATh YPAaBHEHUS JEKTPOJIUTHUECKON AUCCOLUALMH KUCIIOT, MIeI04en
U COJIEH, MOJIHBIE U COKPALEHHBIE YPAaBHEHUS peaKIii HOHHOrO 0OMeHa
pPacKpbIBaTh  CYIIHOCTb  OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
HOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOI0 OajlaHCca 3TUX peaKuii

1.5

2.1

MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOW peaKInu

ITo Temam: «Hemeramibl u ux coequHeHus» U «MeTalibl U UX COSTUHEHUS
XapakTepu30BaTh (OMUCHIBaTH) OONME W CHEHU(PUUSCKUE XUMUUYECKUE
CBOMCTBA TIPOCTBIX U CIOXHBIX BEILIECTB, TMOJATBEpPXKIasi OMNHUCAHUE
npuUMepaMu  MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHHH COOTBETCTBYIOIINX
XUMUYECKUX PeaKui

2.2

2.3

2.4

COCTaBJIAAITb  YPABHCHUS peaKuHﬁ, MNOATBCPIKAAIOMINX  CYHIECTBOBAHUC
TCHETUYCCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIIACCOB

MPOTHO3MPOBATh CBOWMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTM IIPOTEKAHUSA XUMHUYECKUX MPEBPALICHUA B Pa3IUYHBIX
YCIIOBHSIX

CJIeIOBAaTh MpaBUJIaM TMOJIb30BAaHUS XUMHUUYECKON MOCYI0N U 1abOpaTopHBIM
o0opynoBaHWEM, a TakKe TNpaBWIaM oOOpalleHUs C BEIIeCTBAMH B
COOTBETCTBUU C HMHCTPYKIHSIMH 10  BBIMOJHEHHIO JIA0OPATOPHBIX
XUMHUYECKHX OITBITOB IT0 TIOJYICHHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIISCTB
(aMMHaKa U yrIeKucIoro ras3a)

2.5

IIPOBOAMTH PEAKIMH, MOATBEPKIAIOLINE KAUECTBEHHBIM COCTAaB PAa3JIMYHBIX
BEIIECTB: pACHO3HAaBaTh OMBITHBIM MYTEM XJIOpPHA-, OpOMHI, MO,
kapOoHar, ¢ocdar, cunukat, cyibhaT, THAPOKCHIMOHBI, KATHOHBI aMMOHMUS,
MOHbl HM3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus 1 OKpyXkarouias cpeaa»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMmuyeckux mnonstuil: IIJIK Bemectsa;
KOPPO3Hsl METAJIIOB

3.2

MPUMEHSTh OCHOBHBIC ONEPAIlUH MBICIUTEIIBHON ACSITEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMATH3aIMIO, BBISBICHUE MPUYNHHO-
CIICJICTBEHHBIX CBSI3eH — JUIS WM3YYCHHS CBOKMCTB BEIIECCTB M XUMHYCCKHX
peakIuii; eCTECTBEHHOHAyYHbIE METOAbl TMO3HAHUS — HaOIIOJIeHHeE,
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U3MepeHue, MOICTUPOBaHUE, SKCIIEPUMEHT (peasibHbIN U MBICICHHBIN)

MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon
1

11

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUSA
HepBOHaanBHBIe XUMHUYCCKUC ITOHATHA

[Ipenmer xumuu. Posib XMMUK B KU3HU YE€IOBEKa. XMMHS B CUCTEME HayK. Tenma u
BelniecTBa. OU3MUECKue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHHUE BEIIECTB

1.2

Iloustue o METOJaX IIO3HAHHA B XHMHH. Ywucteie B€IICCTBA U CMCCH. Cnoco0n1
PasacICHUsA cMmeceit

1.3

14

1.5

1.6

1.7

2.1

ATOMBI U MOJEKYNbl. XUMHUYECKUE 3JIeMEHThl. CHUMBOJIBI XMMHYECKHUX DJIEMEHTOB.
[IpocTbie u coXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHocuTenbHass aroMHas Macca. OTHOCUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBasi 10y XMMHUYECKOTO JJIEMEHTA B COCIMHEHUHT

KommuectBo BemectBa. Monbs. MonsipHas macca. B3aumMocBsA3b KOJIMYECTBA, MACChl U
4yclia CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacu€rel mo GopMmynaM XUMHYECKUX
COEAMHEHHI

Ous3nuecKkue ¥ XUMHUYECKUE SBICHUS. XUMUYECKas peakius U e€ MpHU3HaKh. 3aKOH
COXpaHeHMs Macchl BellecTB. XuUMHUYeckue ypaBHeHusa. Knaccudukanums
XUMHUYECKHUX PEeaKIHUH (COeTUHEHMS], pa3I0KEeHUs, 3aMellleHus, OOMeHa)

XUMUYECKUN HSKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM NOCYIOW, C MpaBHIAMU
paloThI B JJaOOpaTOpUH U NMpHUEMaMU oOpalleHus ¢ Ja00paTOPHBIM 000pyI0OBaHUEM,
u3yuyeHHe M omucaHue (U3NYECKUX CBOHCTB OOpPa3lloB HEOPraHMYECKUX BEIIECTB,
HaOmoieHne (u3nyeckux (IUIaBieHUE BOCKA, TasHUE JibJla, pacTUpaHHe caxapa B
CTyIKEe, KHUIEHHE U KOHJEHCAalus BOJAbI) M XHUMHMYECKMX (TOpEHHE CBEYH,
MMPOKATMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICUCTBHE MeJla C KHUCJIOTOM) SIBJICHHM,
HAOJIIOZICHWEe W  ONHMCAaHWE TMPHU3HAKOB TPOTEKAHUS XMMHUYECKHX peaKIHi
(paznmokeHue caxapa, B3aUMOJEWCTBHE CEpHOM KHCIOTHI C XJIOpUJIOM Oapus,
paznoxenue ruapokcuaa memu(ll) mpu HarpeBaHHMH, B3aMMOACHCTBHE JKene3a C
pactBopom conu meau(ll), n3yuenne cmocoOOB pasneneHuss cMecedl (C TMOMOIIBIO
MarHuTa, (UIBTpOBAHWE,  BHIMApUBaHME, JAUCTIIUIALMA,  XpoMaTorpadusi),
MIPOBEJICHUE OYMCTKHU TOBAPEHHOW COJM, HAOIOJEHHE U ONHCAaHHE pEe3yJIbTaTOB
IIPOBEJIEHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE
Mojieiel MOJIeKy (1IIapOCTEP>KHEBBIX)

Baxuerime npencraBuTen HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopos — 31eMeHT ¥ MPOCTOE BEMIECTBO.
Haxoxpaenue kuciopoaa B mpupoje, pusndeckne u XUMUYECKUE CBOMCTBA (peakiuuu
ropenus). Okcunbl. [Ipumenenue kucmopoga. CrocoObl MOTyYEHUsS KHCIOPOJa B
naboparopun u MpoMmbIIUieHHOCTH. KpyroBopot kucnopoma B mpuponae. O30H —
AIJIOTPOITHAS MOAU(UKAIIIS KUCIOPOAa

2.2

TennoBo 3h(HEeKT XUMHUYECKONW pPEaKIuu, TEPMOXUMHUYCCKHE YpPaBHEHHS, JK30- H
SHJOTEpPMUUYECKHE peakiuu. TOIMBO: yroiab W MeTaH. 3arps3HEHUE BO3]yXa,
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yCHIIEHUE MapHUKOBOT0 3P eKTa, pa3pylieHHe 030HOBOTO CIIOSI

2.3

Bonmopon — anmemeHT M mpocroe BemecTBo. HaxoxnaeHuwe Bopopona B IPUPOIE,
¢bu3nYecKue 1 XUMUYECKHE CBOIMCTBA, MPUMEHEHHUE, CIIOcO0bI MorydeHus. KucnoTsl u
cou

2.4

Mounsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue cBorcTBa Bojbl. Bojga kak pactBoputeinb. PactBopbl. HackienHnbie u
HEHACBIIICHHBbIE PacTBOpbl. PacTBOpUMOCTH BeliecTB B Bojae. MaccoBas [J0Jis
BEILIECTBA B PacTBOpE. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHUs. Posib pacTBOpOB B
NpUpoJie U B KU3HM UeloBeKka. KpyroBopoT BoOABI B MpHUpPOJE. 3arpsi3HEHUE
NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOTHBIX BOT

2.6

2.7

Knaccudukanus nHeopranndeckux coenunenuit. Okeuapl. Kimaccudukarms okcumos:
coseoOpa3ymomme (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE) M HECOJIeo0pasyromue.
Homenknarypa oxcujoB. OPusnueckne ¢ XUMHUYECKHE CBOMCTBA  OKCHJIOB.
[Tonydyenue okcuaoB

OcnoBanus. Knaccudukanys OcHOBaHMH: HIETOYM M HEPACTBOPUMBIC OCHOBAHHUSL.

Homenkmarypa ocHoBanuil. Du3znueckne M XUMHYECKHE CBOMCTBA OCHOBAHMM.
[Tonyyenue ocHOBaHUI

2.8

Kucnorel. Knaccudukanus xucnor. Homenkmarypa xkuciaor. Dusnueckue
XUMHUYECKHE CBOMCTBA KuUCIOT. Psan aktuBHoctd MetauioB H.H. bekerosa.
[Tonyuenue KuciaoT

2.9
2.10

211

Comu. Howmenknarypa conedl. ®dusnueckue M XUMHUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue conen

I'enermueckas CBA3b MCXKAY KilaCCaMU HECOPTaHUYCCKUX COGI[I/IHeHl/If/'I

XUMUYECKUI IKCIEPUMEHT: KaUeCTBEHHOE OINpEesIeHue COAEpPKaHUs KUCIOpoJa B
BO3/yXe, MOJydyeHHe, coOupaHue, paclo3HaBaHUE U H3yuyeHHE CBOWCTB KHUCIOPOAA,
Ha0JIt0/IeHNE B3aUMOJICHCTBUS BEILIECTB C KUCIOPOJOM U YCIOBUS BOSHUKHOBEHUS U
MpeKpaleHus: ropeHus (moxkapa), O3HaKOMIIEHHE ¢ 00pa3IaMi OKCUIOB U OMHUCAHHE
UX CBOICTB, MOJIyueHUe, coOupaHue, paclio3HaBaHUE U U3y4yeHUE CBOMCTB BOJOPO/a
(ropenue), B3aummopeiictBue Boaopoga ¢ okcuaom menu(ll)  (BozmoxkHO
WCIIOIb30BaHNUE BUCOMATEPUATIOB), HAOIOIeHHE 00Pa3Il0B BEMIECTB KOJIUYECTBOM 1
MOJIb, HCCIEIOBaHME OCOOCHHOCTEH pacTBOPEHUS BELIECTB C  Pa3IUYHOM
pPacTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C OMNPEACIEHHON MacCOBOW 0JeH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJACWCTBHE BOJbl C METAJIaMH (HATPUEM H
KaJblueM) (BO3MOKHO HCIOJIb30BaHNE BUAEOMATEPUAoOB), OMpeIeiIeHHe PaCTBOPOB
KUCIOT W IIeJioueil ¢ TOMOIIbI0 HHAWKATOPOB, MCCIENOBaHUE O00pas3IoB
HEOpPraHMYECKHUX BEIIECTB Pa3IMUHBIX KJIACCOB, HAOJIOJIEHUE WM3MEHEHHUS OKpacKu
WHJMKATOPOB B PAacTBOPAX KHUCIOT U IIEI0YeH, U3ydeHHEe B3aUMOJCHUCTBUS OKCHJIA
meau(ll) ¢ pacTBOopoM cepHOI KHCIOTBI, KHCIOT C MeTalUIaMH, PEaKIIHi
HEUTpanu3aluy, I[OJIyYeHHEe HEepacTBOPUMBIX OCHOBaHHI, BBITECHEHHE OJHOIO
MeTayjia JPYTMM M3 pacTBOpa COJIM, PEIICHHE SKCTIEPUMEHTABHBIX 3a7ad M0 TeMe
«BaxHennme KiIaccpl HEOPraHMYECKUX COSUHEHUN»

[Tepuonuueckuii 3akoH u [lepuoanyeckas cuctrema XumMuyeckux 3ynemeHTon J1.1.
MenneneeBa. CtpoeHune aToMOB. XUMHUecKasi CBA3b. OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

3.1

[lepBble TOMBITKH KiIacCH(DUKAMU XUMHYECKHX 3JeMEHTOB. [loHsTHE O Tpymnmax
CXOAHBIX DJJIEMCHTOB (H_ICJIO‘-IHBIG U IMCIOYHO3CMCIBbHBIC MCTAJlIIbI, TI'aJIOI'CHBI,
WHEPTHBIC Ta3bl). OJEMEHTHI, KOTOphIE 0O0pa3yloT amdpOTEpHBIE OKCHUIBI H
TUJIPOKCHUIBI
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3.2

3.3

[Tepuonuueckuii 3akoH. Ilepuomuueckass cucteMa Xumuyeckux osiemeHntos JI.U.
MenneneeBa. Koporkonepuomnas u anmuuHHomnepuonHas (opmsl [lepuogudeckoit
cuctembl xumuyeckux osnementoB JI.M. Menaeneea. Ilepuonbl u TpymIibl.
Du3NUeCKUil CMBICT OPSIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI 3JIEMEHTA

Crpoenne aromoB. CocraB aromHbIx sfep. M3orombl. Onexktponsl. CTpoeHue
IEKTPOHHBIX ~ 000J04YeK aroMoB  mepBbiX 20  XUMHMUYECKHUX  3JIEMEHTOB
Ilepuonnueckoit cucremel .M. MenneneeBa. XapakTepuCTHKa XHMHYECKOIO
3JIEMEHTa MO ero nosioxkeHuto B [lepuognyeckoii cucreme [I.1. Menneneena

3.4

3.5

3aKOHOMEPHOCTH  M3MEHEHHsI  paJuyca aTOMOB  XHMHUYECKHX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TpyIIlaM M NepuojiaM. 3HauYeHHE
[lepuoanueckoro 3akoHa U Ilepuonnueckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB IS
pa3BuUTHSA Hayku U npakTuku. .M. MenpaeneeB — yu€Hbli U rpaXKJaHUH

Xumuueckasi  cBsizb.  KoBasieHTHast  (mojispHas W HEMOJsIpHasi)  CBSI3b.
DIEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIeMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenr oxuciienns. OKHCIHMTEILHOBOCCTAHOBUTEIIHLHBIE PCaKIu. Hpoueccm
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUI IKCIEPUMEHT: M3ydYeHHe 00pa3lioB BEIIECTB METAUIOB U HEMETAJUIOB,
B3aUMOJICHCTBUE TUJIPOKCUIA IIMHKA C PACTBOPAMH KHUCJIOT U IIEJIOYEH, TPOBEACHUE
OTIBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTETHHO-BOCCTAHOBUTENBHBIX PEaKIIUN
(ropeHue, peakiiu pa3ioKeHUs, COCTUHECHHS)

9 KIIACC

Kon
1

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA
BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

11

Ilepuonnueckuii 3akoH. Ilepuonmnueckas cucremMa XUMUYECKUX 3yeMeHTOB J[.U.
MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB
XUMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KU, KAJIbLMI U UX COEAUHEHUI
B COOTBETCTBHH C TMOJOKEHUEM JIEMEHTOB B [leproinueckoil cucteme u CTpoeHUuEM
UX aTOMOB

1.2

1.3

CrpoeHnue BeliecTBa: BUJIbI XUMUYECKON CBSI3U. THUIBI KPUCTAINIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKONW PEMETKH W BHUIA
XUMHYeCKor cBsi3u. Knaccudukaius ¥ HOMEHKIATypa HEOPraHWYEeCKHX BEIIeCTB
(MexxyHapoaHas W TPUBHATbHAS). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3JIMUYHBIM  KJIacCaM  HEOPraHMYECKUX COCIMHEHUW, TEHETUYeCKas  CBA3b
HEOPraHWYECKUX BEUIECTB

Knaccudukanus XMMHUECKMX peakluil MO pa3iMyHbIM IMpU3HaKaM ([0 4YHUCTYy U
COCTaBy YYaCTBYIOIIMX B pEaKIUUd BEUIECTB, IO TemIoBoMy J3(PQeKTy, I
N3MEHEHHIO CTENEeHEW OKMCIIEHHS XHMHYECKUX JJIEMEHTOB, IIO0 O6paTI/IMOCTI/I, 10
YYaCTHIO KaTajau3aropa). JK30- U IHJAOTEPMUUYECKUE PEAKIUU, TEPMOXHUMHUUYECKUE
ypaBHeHUs. [IoHITHE O CKOPOCTH XMMUYECKON peaKIuu

1.4

[TonsiTue 00 0OOpaTMMBIX W HEOOpPATUMBIX XUMHYECKHUX peaknusax. [lonstue o
TOMOI'CHHBIX H TCTCPOTCHHBLIX PCAKIUAX. IlouaTue 0 XUMHUECKOM PaBHOBCCHHU.
@DakTophl, BIUAIONIME Ha CKOPOCTh XUMHUYECKOW pEaKIMH W  IOJIOKEHHUE
XUMHYCCKOI'0 paBHOBCCHUS

1.5

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC p€aKkuunu, BHCKTpOHHBIﬁ 0aJaHC OKUCIUTEILHO-
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1.6

1.7

BOCCTaHOBHUTEIBbHOM p€aKknu. CocraBnenue ypaBHeHI/Iﬁ OKHCIIHUTEIBHO-
BOCCTAHOBUTCIIbHBIX peaKuHﬁ C UCITIOJIb30BAHUCM MCTOAA 3JICKTPOHHOI'O OanaHca

Teopust 3IEKTPOIUTUUECKON JUCCOLMALMU. OJIEKTPOJIUTBI M  HEIIEKTPOJIUTHI.
Karnonsl, aHumoHbl. MeXaHU3M JIUCCOLMALIMM BEIIECTB C Pa3jIMYHBIMM BUIAMU
xuMuyeckor cBsi3u. Crenenp auccouuanyu. CuibHbIE U cialble 3JICKTPOJIUTHI.
Peakiun uoHHOro oOMeHa. YcloBHsA MPOTEKaHMUs peaKIMid HOHHOro OOMeHa,
IIOJIHBIE M COKpalllEHHbIE HOHHBbIE YypaBHeHUs peakuuil. CBoiicTBa KHUCIIOT,
OCHOBAHUH M COJIeH B CBETE MPEJCTABICHUIN 00 3JIEKTPOIUTUYECKON JUCCOIMALNY.
KauecTBennble peakuuu Ha HOHBL. [IoHATHE O THApOIIA3E COen

XUMUYECKUN 3KCIIEPUMEHT: O3HAKOMJIEHUE C MOJAEISIMUA KPUCTAIIMYECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METAJNIOB U HEMETAIJIOB (rpaduta u anmasza), CII0KHBIX
BEIIIECTB (XJIOpUJA HATPHsl); UCCIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHUMHYECKOM
peakuuu oT BO3JICHCTBUS pa3INYHBIX (hakTopoB; UCCIIEIOBAHNE
AJIEKTPOIIPOBOAHOCTA  PAaCTBOPOB  BELIECTB, Ipolecca AUCCOLMALMM  KHCIIOT,
mienoued U conei (BO3MOXKHO HCIOJIb30BaHHE BUJICOMATEPHANIOB); MPOBEICHHE
OMBITOB, WJUTIOCTPUPYIOIIMX TPHU3HAKK TMPOTEKAHHUS PEaKIUid HOHHOTO OOMeHa
(oOpazoBaHue ocaaka, BBIIEIEHHE ra3za, o0Opa3oBaHUE BOJbBI);  OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu paszIoKEHUs, COCAMHEHHUA); PacClO3HABAHUE HEOPraHMYECKUX
BEIIECTB C IIOMOUIPKO  KAYECTBEHHBIX  pPEaKUM HAa  WOHBI;  PEIICHUE
SKCHEPUMEHTAIIbHBIX 3a7a4

HewmeTanne!l 1 UX coeauHEHUS

2.1

2.2

OO6mas xapaktepucThka ragoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE
crenenn okucieHus. CTpoeHne W (U3MUECKHE CBOWCTBAa MPOCTHIX BEIIECTB —
rajoreHoB. XWUMHYECKHE CBOWCTBAa Ha TNpuMepe xjopa (B3aMMOJECUCTBHE C
MeTallJlaMH, HeMeTalulaMH, Mienodamu). XiopoBomopoa. ConsHas KHCIOTa,
XMMHYECKHE  CBOWMCTBA, TOJyYeHHE, TMpuMeHeHue. JleiictBue xjgopa U
XJIOPOBOJIOPO/Ia HA OPTaHM3M 4YesloBeKa. BakHeillre XJI0puabsl U UX HAXOXKICHUE B
pupoIe

O6mmas xapakrepucTtrka 31eMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (U3NYECKUE CBOICTBA MPOCTHIX
BEII[ECTB — KHUCJIOPOJIa U Cepbl. AJUTOTPOIHBIE MOJAU(PUKAIMH KUCIOPOAA U CEPBHI.
XuMuyeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHUE, PUBNUSCKUE U XUMUIECKHE
cBoiicTBa. OKCHJIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUI0B. CepHasi KUCIIOTa,
dbusznyecKkue U XMMUYECKHe CBOMCTBA (00IIMe KaK MpeACTaBUTENs Kilacca KUCIOT U
crenuduaeckue). XUMHUYECKHE PEAKIUU, JIekKAIIUEe B OCHOBE IPOMBIIUICHHOTO
crocoba momydeHuss cepHoil KHCIOTHL. I[lpumenenue. Conu CepHON KHUCTOTHI,
KaueCTBEHHAs peaknus Ha cyiabdar-wioH. HaxoxaeHue cepel U €€ cOeIMHEHHUI B
npupoje. XMMUUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl COCIMHEHUSIMU CEepbl
(KUCTIOTHBIC  JOXIW, 3arps3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI  €ro
MIPEA0TBPALIEHUS

2.3

O6mas xapakrepucTtuka 3meMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHBIE CTETIEHU OKUCIIEHUs. A30T, pacpoCTpaHEHHE B MPUPOAE, PU3NUECKHe
U XUMHYECKHe CcBOicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, €T0 PU3UIECKHUE U
XUMHYECKHE CBOMCTBA, mofyuyeHue u npuMmeHnenue. Coanm aMMOHUS, UX (pusndeckue
U XUMHNYECCKUC CBOﬁCTBa, MMPUMCHCHHUC. KauecTBenunas pCaKkngd Ha HOHbI aMMOHUA.
A30THas KUCIIOTa, €€ ToJydeHre, GU3NIECKNe U XMMHUYECKHEe CBOMCTBA (00IIHe Kak
NpEeICTaBUTENsl KJlacca KHUCIOT W cnenuduueckue). Mcmonb3oBaHue HUTPATOB M
CoJIe aMMOHHMsI B Ka4eCTBE MUHEPAIbHBIX yA0OpeHHH. XUMHUYECKOE 3arps3HCHHE
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2.4

OKPY)KAIOIIEH Cpebl COCIWHECHUSIMH a30Ta (KUCJIOTHBIC JOXKIW, 3arpsS3HCHHE
BO3]1yXa, MOYBBI U BOJJOEMOB)

®ocdop, amnorponHsle Moaupukanuu (ocdopa, GuUMUECKHE U XUMHUECKHUE
cBorictBa. Oxcun docdopa(V) u dbochopras kuciora, PU3NIESCKUE U XUMUUYECKHE
CBOWicTBa, moxydeHue. Vcnonb3oBanue ¢ochaToB B KaueCTBE MHHEPAIbHBIX
yao0peHui

2.5

2.6

2.7

2.8

OO0mast xapakrepuctuka 31eMeHToB |V A-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHA. YTJIEPOA, aJUIOTPOINHBIE MOAM(HKALNY,
pacrpocTpaHeHHe B MPHPoJe, PU3NUECKUE M XUMHUYECKUE CBOWCTBA. AJICOpPOIIHSL.
KpyroBopor yriepoga B mnpupoae. Oxcuasl yriaepoga, HUX (QHU3MUECKUE H
XMMHYECKHE CBOMCTBA, JICHCTBUE HA )KUBBIC OPraHU3MBbI, TIOJIYYCHUE U IPUMEHCHUE.
DKkoyiorudeckue TMpoOJemMbl, CBsi3aHHbIe ¢ okcuuoMm yriaepoga(lV); rumoresa
100aNbHOTO MOTEIJICHHUS KIMMAaTa; MapHUKOBBIN 3P deKkT. YTonbpHas KucioTa u eé
COJIM, HuX CI)I/I3I/I'-ICCKI/IG n XHMHYCCKHEC CBOﬁCTBa, IMOJIYYCHHUEC W TIPHUMCHCHHUC.
KavecTBeHHast peakius Ha kapOoHaT-WOHBI. Vcronb3oBaHWE KapOOHATOB B OBITY,
MCIUIHHEC, IPOMBINIJICHHOCTHU U CCJIILCKOM XO3SUCTBE

HepBOHa‘-IaJII)HI)IG IOHATHS 00 OpraHn4Y€CKUX BCHICCTBAX KAK O COCAUMHCHUHAX
yriepoaa (MCTaH, 9TaH, OTUJICH, aAllCTUJICH, 3TAHOJI, INIMICPUH, YKCYCHas KI/ICJ'IOTa).
Hx cocTaB ¥ XHMHYECKOE CTPOCHUC. IlonsaTue 0 OMOIOTHYECKH BaXKHBIX BC€IICCTBAX:
KUpax, 6em<ax, YrjieBOJ4ax — W HUX PpOJKM B JKHU3HU YCIIOBCKA. MaTCpI/IaHBHOC
CAWHCTBO OPraHUYCCKUX U HCOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

KpemHuui, ero ¢usnyeckue U XMMHYECKHE CBOMCTBA, MOJIyY€HHE M NPUMEHEHHE.
Coenunenns kpeMHus B ipupoje. Oomme npencrapieHus 00 okcuae kpemuus(1V)
U KpeMHHeBOM kuciore. CWIMKAThl, WX MCIOJAb30BaHME B OBITY, MEAMIIMHE,
IIPOMBIIUIEHHOCTH. BakHelIne CTpOWTENbHBIE MaTepHalbl: KepaMHKa, CTEKIIO,
LIEMEHT, OeToH, kene300eToH. [Ipobmembl  Ge30mMacHOro  MCMOJIb30BAaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B TOBCEAHEBHOMN KU3HU

XUMHUYECKUH SKCTIEPIMEHT: U3y4eHHne 00pa3Il0B HEOPTaHUIECKUX BEIECTB, CBOWCTB
COJISTHOM KHCIIOTBI; MpPOBEIEHHE KadeCTBEHHBIX pPEAaKUMHA Ha XJIOPHI-UOHBI U
HaOJIOICHNEe TPU3HAKOB WX TIPOTEKAHUS; OMNBITHI, OTpaXarolue (QU3UUECKUE H
XMMHUYECKHE CBOMCTBAa TajJOT€HOB M MX COEAMHEHHUH (BO3MOYKHO HCHOJIb30BAHUE
BUJICOMATEpHAIOB); O3HAKOMJIEHME C oOpa3laMu XJOpPUAOB (TaJOreHH]IOB);
O3HaKOMJICHHE C 00pasliaMH cepbl U €€ COeIMHEHHSIMU (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB); HAOIIOJEHHE TIpollecca OOyTrJIMBaHUS caxapa IMOJ JeHCTBHEM
KOHIICHTPUPOBAHHOW  CEpPHOM  KHUCJIOTBI; M3YYEHHE XUMHUYECKHUX  CBOMCTB
pa30aBIeHHON CEepHOM KHCIIOTHI, IPOBEIECHNE KAaYECTBEHHON peakluu Ha cyibdar-
MOH M HaOJIIOJIeHHe NpU3HaKa e€ MPOTeKaHHs; O3HAKOMJICHHE C (PU3HMUECKUMHU
cBoiictBamu aszora, (ochopa MW HUX COEIUHEHUH (BO3MOXKHO HCIIOJIb30BAHHE
BUJIEOMATEPHAJIOB), 0Opa3laMu a30THBIX U (HOCPOPHBIX yHOOpEeHHH; MOIydeHHE,
coOupaHue, pacro3HaBaHWE M HU3YYEHHE CBOMCTB aMMHakKa; IPOBEICHHE
Ka4eCTBEHHBIX PEaKLMii Ha MOH aMMOHUS U QochaT-uOH U U3yUYE€HHUE MPU3HAKOB MX
MIPOTEKAHUs, B3aUMOJECUCTBUE KOHUEHTPUPOBAHHONW a30THOM KHCIOTBI C MEIBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB); H3y4YeHUe MOZeNen
KPUCTANIMYECKUX PEIIETOK anMasa, Trpadura, (QyuiepeHa; O3HAKOMIIEHHE C
IpoIeccoM afacopOIUM  pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM H
YCTPOMCTBOM HPOTHBOra3a; IMOJIydeHHE, COOMpaHUe, paclo3HABaHUE M H3Yy4YEHUE
CBOWCTB YIJIEKHCIIOTO ra3a; MpOBEeIEeHHE KAYeCTBEHHBIX peakiui Ha KapOoHAT- U
CIWJIMKAaT-UOHBl M H3Yy4YE€HUE IMPU3HAKOB UX MPOTEKaHMS; O3HAKOMIIEHHE C
IPOAYKIMEH CUIMKATHOM MPOMBIIUICHHOCTH; PELICHHE SKCIEPUMEHTAIBHBIX 3a/1a4
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1o TeMe «BakHele HeMeTauIbl U HX COCAUHCHUA»

MeTamuisl ¥ BX COCIUHECHNUA

3.1

3.2

OOmast xapakTepUCTUKAa XUMHYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUM MX
nostoxkenus B Ilepuonnueckon cucreMe xumuueckux snemeHtoB [I.J. Menneneesa
U CTpoeHMs aToMoB. CTpOeHHE MeTauloB. MeTaunyeckas CBA3b U METAJIIMYECKas
KPUCTAJIIMYECKAs] PEIIETKA. DIEKTPOXUMUUECKUM Psil HAIIPSHKEHUH METaJIJIOB

dusnueckue M XUMHUYECKHE CBOWCTBa MeTaiuioB. OOmue CHocoObl IMONyYSHHS
MeTaiioB. [IoHATHE O KOPpPO3MH METajuIOB, OCHOBHBIE CIIOCOOBI 3aIIUTBHI MX OT
koppo3uu. CmaBel (cTajb, 4yryH, JIOPaJIlOMMHMM, OpOH3a) U MX NIPUMEHEHUE B
OBITY U IPOMBIIIJICHHOCTH

3.3

3.4

[[enouynsle MeTamnsl: mojoxkeHue B Ilepuognyeckoit cucTeMe XHUMHUYECKUX
sanementoB JI.M. MenneneeBa; CTpOCHHME HX aTOMOB; HAaXOXJIECHHE B MPUPOJIE.
Ouznyeckue U XUMHUYECKUE CBOICTBa (Ha mpumepe HaTpus U Kanus). OKCUIBI U
TUAPOKCHUbI HATPHUA U KaJIUA. HpI/IMeHCHI/Ie IISCJIOYHBIX METAJIJIOB U UX COCIII/IHGHI/IfI

[IlenoyHO3€MENBHBIE METAJIIBl MarHUM M KalbLMi: mosiokeHue B llepuonnyeckoit
cucreme xumuyeckux diemeHToB .M. MeHaeneeBa; CTpO€HHME UX AaTOMOB;
HaxoxXJAeHue B npupoae. Pu3nyeckue U XUMUYECKUE CBOMCTBA MarHUs M KaJbLMsl.
Baxneiimue coenuHeHus kanblus (OKCHI, TUAPOKCUT, coiin). KECTKOCTh BOJBI U
croco0bl e€ ycTpaHeHus

3.5

Amomunuii: nonoxxenue B Ilepuonuueckoil cucremMe xuMuueckux snaemeHToB ..
MeHnpneneeBa; CTpOEHUE aToma; HaxoxJeHue B npupoje. dusndyeckue U XUMHYECKHE
CBOMCTBa aIOMUHMS. AM(OTEpHbIE CBOMCTBA OKCHJIA U THPOKCUIA ATFOMUHUS

3.6

3.7

Kene3zo: nonoxenue B Ilepmomnueckoid cucreme xuMuyeckux snemeHTtoB J[.H.
MemneneeBa; CTpOSHUE aTOMa; HaXOXKACHHUE B pupojie. Du3ndeckne u XUMHUICCKHEC
cBoicTBa skenme3a. Oxcusl, ruapokcuasl u comu kenesa(ll) u sxemesa(lll), ux
COCTaB, CBOMCTBA U NIOJIyYCHUE

XVWMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMi METaJJIOB W CILIaBOB, WX
(buU3MYECKUMU CBOWCTBAMU; U3YYEHHE PE3YyIbTaTOB KOPPO3UU METAIIOB (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS  OKCHIA
Kampllusi ¥ HATpUs C BOJMOM (BO3MOKHO HCIOJB30BaHUE BHUIACOMATEPUATIOB);
WCCJICJIOBAHNE CBOMCTB >KECTKOW BOJBI; TpoOIlecca TOPCHHS JKejie3a B KUCIOPOES
(BOBMOXHO  WCIIOJNB30BAHME  BHACOMATEPUANIOB);  MPHU3HAKOB  MPOTEKaHUs
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI (MarHus, KaJIblHs, ATIOMHHUS, [TUHKA, xene3a(ll)
u keneza(lll), memu(ll); HaOmoneHwe W omucaHWe MPOLIECCOB OKPAIIMBAHUS
IUTAMCHH WOHAMHU HATpUs, KaJdsd H KalblHUsd (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB); UCCIEA0BaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS H
THJIPOKCHUIA IIUHKA; PElICHUE SKCIIEPUMEHTAIBHBIX 3a7ad 1Mo Teme «BakHenmme
METAJIJIBl U UX COCTUHEHUS

4.1

XHUMHS ¥ OKpYXarolas cpeia

HoBble Matepuaiibl 1 TEXHOJOTMHU. BemecTBa u MaTepuaibl B TOBCEIHEBHOW KU3HU
yesnoBeka. XUMUs U 310pOBbe. be30omacHoe UCnob30BaHUE BEUIECTB U XUMUUYECKUX
peakumii B ObITy. [IepBast TOMOITH TPH XUMHYECKHX 0KOTaX M OTPABICHUIX

4.2

OCHOBBI 3KOJIOTHUYECKON TPaMOTHOCTH. XHUMHYECKOE 3arpsi3HEHHUE OKpYKarouien
cpeasl IIJAK. Ponb XMMuM B pelIeHUH HKOJOTMYECKHX mpobieM. Ilpupoansie
WCTOYHHMKHU YTJIEBOJOPOJOB (Yrojb, MPUPOAHBIN Ta3, HedTh), NPOAYKTHl HX
nepepadOoTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHUECKUH SKCIEPUMEHT: H3y4eHHe 0O0pasloB MaTepHalioB (CTEKJIO, CIIJIaBbl
METAJUIOB, IOJUMEPHBIE MaTEpPHUAIbl)
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IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NMpPoBePSIEMOro
TpedoBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM 0a30B0ro
YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOI0
o01ero oopazoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

1.2

O T[I03HAaBAaEMOCTU SIBJICHUW MPUPOJBI, TMOHHUMAaHUE OOBEKTUBHOM
3HaYMMOCTH OCHOB XHMMHYECKOH Hayku Kak oOOJIaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIeld KyJbTypbl M MPaKTHUYECKOMH
NeSITeIbHOCTH YeJIOBEKa B YCIIOBUSIX COBPEMEHHOI'0 OOIECTBA; TIOHUMaHUe
MEeCTa XUMUHU CPEAU IPYTUX €CTECTBEHHBIX HAYK

0 HAy4YHBIX METOJaX TMO3HAHUSA, B TOM YHCIE SKCIECPUMEHTAIBHBIX U
TEOPETUYECKUX METOAAaX MCCIEAOBAaHUS BEIIECTB U U3YUCHUS] XUMHUECKUX
peakiuii; yMEHHE HCIOJIb30BaTh MOJIETU Il OOBSCHEHUS CTPOCHUS
aTOMOB M MOJIEKYJI

1.3

0 cdepax npodhecCHOHATBLHOU JEATEIBHOCTH, CBS3aHHBIX C XUMHEH H
COBPCMCHHBIMU TEXHOJIOI'UAMU, OCHOBAHHbBIMHA Ha JOCTUKCHUAX
XUMHUYECKOH HAYKH, YTO TIO3BOJHUT O0YYArOIIUMCS pacCMaTPUBATh XUMUIO
Kak cdepy cBoeil Oyaymieit mpodeccuoHaIbHON NeATEIbHOCTH U CHENaTh
OCO3HAHHBII BBHIOOP XMMHH KaK MPO(UILHOTO MpeaMeTa MpH Mepexoae Ha
YPOBEHB CPEJTHET0 00IIeTro 00pa30BaHUs

Bianenne cucremMoll XMMUYECKUX 3HAHUM M YMEHHE IIPUMEHATH CUCTEMY
XUMUYECKHUX 3HAHUM, KOTOPasi BKJIIOYAECT:

2.1

BAOKHEHIINE XUMUUECKHE TOHITHS: XUMUYECKHUI AJIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJIHAS U HEOJHOPOIHAsS
CMECh, OTHOCUTENIbHBIE aTOMHAasi M MOJEKYJsIpHas Macchl, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJIIpPHas Macca, MOJSIpHBIH OOBEM, OKCHA, KHUCIOTA,
OCHOBaHHE, COJb (CpemHss), XUMHUYECKasl Peaklvs, Peakliu COCIHHEHUS,
peaKy PA3JIOKEHUS, PEAKIIMH 3aMEIICHUs, PEaKIM OOMEHa, TEeTUIOBOU
3¢ deKT peakiuu, 3K30- U SHAOTEPMHUUECKUE PEAKIUH, PacCTBOP, MaccoBas
JIOJIS XUMHUYECKOTO AJIEMEHTa B COCTMHEHUH, MAaCcCOBasl JIOJISI M MPOIICHTHAS
KOHLIEHTpPAlLlUsS BEILECTBA B PAacTBOPE, SJIPO aTroMa, 3JIEKTPOHHBIM CIIOM
aToMa, aroMHas oOpOWTaab, paJAuyC aroMa, BaJEHTHOCTh, CTEIMEHb
OKHUCJICHHA, XHUMHUYECKasA CBiA3b, JJICKTPOOTPHUUIATCIIBHOCTH, IIOJIApHAsA U
HEMOJIIpHAasi KOBAJIEHTHas CBsI3b, MOHHAs CBS3b, METAJUIMYECKas CBS3b,
KpUCTAJNINYECKAA peméTKa (aTOMHaSI, HOHHa, METaAJINIMYECKad,
MOJIEKYJISIpDHAsI), HMOH, KaTHOH, AHUOH, OJJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTAYECKAsT  JUCCOIMAIUS,  peaKIHuh  HOHHOTO  OOMeHa,
OKHUCIIUTEIHHO-BOCCTAHOBUTENIbHbIE peaxuuu, OKHUCIIUTENh u
BOCCT@HOBUTEJb, OKHCJICHHE U BOCCTAHOBJIEHHUE, AJIEKTPOJIN3, XUMHUYECKOE
paBHOBeCHE, OOpaTHUMbIE U HEOOpPATUMBIC PEAKIIUH, CKOPOCTh XUMHUYECKOU
peakiuu, katanuzarop, [1/IK, koppo3ust MeTamios, CriiaBbl

2.2

OCHOBOITOJIATalOIIM€ 3aKOHbl XMUMHHU: 3aKOH COXPaHEHHUs  Macchl,
nepuoanueckuid 3akoH .M. MeHneneeBa, 3aKOH NOCTOSIHCTBA COCTaBa,
3aKOH ABOTaapo
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TCOpHUU XHUMUU: ATOMHO-MOJICKYJISIPpHas TEOpus, TEOpHUA

2.3 ANEKTPOIUTUICCKON TUCCOLIUAITIU

3 Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOLLICH :
YMEHHE TPABUIBHO UCIOJIh30BaTh M3YYCHHBIC BEIIECTBA U MaTepHalbl (B
TOM 4YHUCJI€ MUHEpaJibHbIE YAOOpEHHs, METAJUIbl U CIUIaBbl, MPOAYKTHI
nepepaboTKH MPUPOIHBIX HCTOYHUKOB YIIIEBOJAOPOIOB (YIJIsl, IPUPOIHOTO

3.1 rasa, HepTH) B OBITY, CETbCKOM XO3SIICTBE, HA TPOU3BOACTBE U MTOHUMAHHUE
3HAUEHUS KHUPOB, OCITKOB, YIIIEBOAOB JUIsl OPTaHM3Ma YEIOBEKa, YMEHUE
MIPOTrHO3UPOBATH BIMSHUE BEHIECTB U XMMHUYECKHUX MPOIECCOB HA OPTaHU3M
YeNIOBEKa U OKPYKAIOIIYIO TPUPOJTHYIO CPEIy

39 YMEHHE WHTETPUPOBATh XUMUYECKHUE 3HAHHUS CO 3HAHUAMH JAPYTUX
y4eOHBIX MPEIMETOB
HaJIW4Yue OmbITa paboThl C Pa3IMYHBIMH HWCTOYHUKAMU HHGOpPMAIUU IO

3.3 XUMUM  (Hay4yHas ¥ Hay4yHO-TIONYJSpHAas  JIUTEepaTypa, CJIOBapH,
CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)
YMEHHE OOBCKTUBHO OIICHWBATh HWH(MOPMANMIO O BEIIECTBAX, WX

3.4 MIPEBPALICHUSIX U MPAKTUYECKOM NMPUMEHEHUH U YMEHHE HCIIOJIb30BaTh €&
JUTSL peIIeHuUsT y4eOHO-TI03HABATEIILHBIX 331a9
Brnagenne ocHOBaMM TOHSITHMMHOTO ariapaTa U CUMBOJIMYECKOTO SI3bIKA

4 XUMHH JIJIS1 COCTaBJieHHsI (POpPMYJ HEOPTaHWYECKUX BEIIECTB, YpaBHEHUI
XUMHYCCKHUX PEaKIuii; ocHoBaMu xumudeckoir HomeHKIaTypsl (IUPAC u
TPUBHAIBHOI)
YMeHue OOBSACHATH CBS3b TOJOXKEHUS »3ieMeHTa B [lepuoamueckoit
CUCTEME C YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XHMMHUYECKUX

5 JJIEMEHTOB (COCTaB ® 3apsAn sApa, o0Illee YHCIO JJIEKTPOHOB),
pacmpesieliecHieM 3JICKTPOHOB 110 JHEPTeTHYCCKHUM YPOBHSM aTOMOB
MIEePBBIX TPEX MEPUOJIOB, KANIWS U KaJIbIIHs
[IpencraBieHre O MEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKUX
JJIEMEHTOB (paMyC aToMa, OJJIEKTPOOTPHIATEIBHOCTh), MPOCTHIX U

6 CIIOKHBIX BEIIECTB OT MOJOKEHUs dneMeHToB B [leproauueckoii cucteme
(B MaJBIX TEpPUOJAX W TJABHBIX TMOJTPYINIAX) M IEKTPOHHOTO CTPOCHHS
aToMa

7 YMmeHue kinaccupuIpoBaTh:

7.1 XUMHYECKHUE DIIEMEHTHI

7.2 HEOpraHMYEeCKHe BEIIeCTBa

7.3 XUMUYECKUE PEAKITHH

8 YMeHune ornpenensTh:

8.1 BJICHTHOCTH M CTEIICHb OKUCIICHUS XUMHUYECKUX JICMEHTOB, 3apsijI HOHA

8.2 BHUJT XUMHUYECKOW CBSI3M M THUN KPUCTALIUYECKOH CTPYKTYpHl B
COCTUHEHUSX

8.3 XapakTep Cpebl B BOMHBIX paCTBOPaX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCJINTENh 1 BOCCTAHOBUTEIb

9 YMeHnue xapakTepu3oBath GU3NUECKHE U XUMUYECKUE CBOMCTRA:
MPOCTHIX BEIIECTB (KHUCIOPOJ, 030H, BOAOPOJ, Irpadut, anmas, KpeMHHMH,

9.1 a3oT, (ocdop, cepa, Xiop, HATPUH, KAIHA, MATHUN, KaJIbIHi, aTIOMUHUH,

KENe30)
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CIIOKHBIX BEIECTB, B TOM YHCJIE WX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOAOPOA, OKCHUIBI M TUAPOKCHAbl MeTawioB |-I1A
rpyni, amoMunus, meau (I1), nunka, sxenesa (11 u Il), okcuasl yrnepona

9.2 (I u 1V), kpemuus (1V), azora u dochopa (1l u V), cepsr (IV u VI),
CepHHUCTasi, CepHas, a30THcTasg, a30THasdA, (QochopHas, yrojiabHas,
KpEeMHHUEBasi KHUCIIOTa U MX COJIH)

MIPOTHO3MPOBATh U XapPaKTEPU30BATh CBOWCTBA BEIIESCTB B 3aBUCHIMOCTH OT

9.3 X COCTaBAa M CTPOCHHA, NPHMCHEHUE BEIECTB B 3aBUCHMOCTH OT HX
CBOWMCTB, BO3MOXKHOCTh TIPOTEKAaHWs XUMHUYECKHX TIpPEBpAICHUH B
Pa3IMYHBIX YCIOBUSIX

10 YMeHue cocTaBisATh MOJIEKYJISIPHBIE U MOHHBIE YPaBHEHUS peakiuii, B TOM
quCIIe:

10.1 peakiuii H'OHHOTOo 0OMeHa

10.2 OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIT

103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA HM3YyYEHHBIX KIJIACCOB (TPYIIM)
HEOPTaHMYECKUX BEIICCTB

10.4 MTOATBEPIKNAIONIUX TEHETHUECKYIO B3aUMOCBSI3b MKy HUMHU

11 YMeHHe BIYUCIATH (IPOBOIUTH Pacu&Thl):

111 OTHOCHUTEIILHYIO MOJICKYJIIPHYIO H MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO
JIOJTII0 XMMHUYECKOTO 2JIEMEHTa B COeIMHEHUU

11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM ra3oB

114 10 YPAaBHCHUSIM XMMHYECKUAX PEAKIMi ¥ HAXOJIUTh KOJUYECTBO BEIIECTBA,
00BEM B MacCy peareHTOB WX MPOJYKTOB PEAKITUI

12 Brnanenue (3HaHuE OCHOB):

OCHOBHBIMH METO/IaMHU HAy4YHOTO TMO3HaHUs (HaOIIOJeHHe, W3MEpeHHe,

121 IKCIIEPUMEHT, MOJICTHUPOBAHUE) MPU HM3YYCHUH BEIICCTB U XUMHYCCKHX
SBIICHUHW; yMeHHE c()OpMYyIHpOBaTh MPOOJIEeMy U MPEIJIOKUTh MyTH €&
pelIeHus

122 0e30macHOi pabOThl ¢ XUMUYECKUMHU BEIIECTBAMH, XUMHUECKOU MOCYI0N U
1abopaTopHBIM 000PYTIOBAHUEM
mpaBmwiaMu 0€30MacHOr0 OOpallleHUs] C BEIIeCTBAMH, HCIOIB3YEMBIMU B
TTOBCE/IHCBHON JKW3HH, TIPaBHJIAaMH TIOBEJACHHUS B TIICNIAX COSpEKEHUS

12.3 3MI0pOBbSl U OKpYXKAlOIIeW TMPUPOJAHON Cpelbl; MOHUMaHHE Bpeaa
(ommacHOCTH) BO3JICHCTBUS HA KUBBIC OPTAaHU3MBI OIPEICIEHHBIX BEIICCTB,
Croco00B yMEHBIIIEHUS U MPEAOTBPAIICHUS UX BPEAHOTO BO3EHCTBHS

13 Hanwume mnpakTHYeCKWX HABBIKOB IUIAHUPOBAHUS M OCYIIECTBICHUS
CIIEYIOIIUX XUMUYECKUX IKCIIEPHUMEHTOB:

M3Y4YeHHE U OmucaHue (PU3MUYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE C

13.1 (U3HYECKUMHA M XUMHUYECKHUMH SBJICHHUSMH; OIBITHI, WJUTFOCTPUPYIOIIHE
MPU3HAKY TPOTEKAHUS XUMHUYECKUX pEaKInid

13.2 u3yueHue cnocoOoB pa3aeseHus cMecen
MOJIy4eHUE KUCIIOPOAa U M3YYCHHE €r0 CBOMCTB; MOIYYCHHE BOJIOpPOAA U

13.3 W3y4eHUE €ro CBOMCTB; TOJYYCHHUE YIJICKHUCIOTO Ta3a M HM3YYCHHE €ro
CBOWCTB; MTOJyYCHUE aMMHAaKa U U3YUEHUE €r0 CBOMCTB

13.4 IIPUTOTOBJICHUE  pPAaCTBOPOB  C  ONPENEIEHHOM  MAacCOBOM  J0JIEH
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pacTBOPEHHOIO BELIECTBA

135

13.6

MIPUMEHECHUE HHIUKATOpOB (JIaKMyca, METHJIOpaHXa Hu ¢eHondTaienHa)
JUISL OTIPEJICJICHUS XapaKTepa CPebl B paCTBOPAX KUCIOT U MIEJI0UeH

HCCIIEIOBAHUE M OIMCAHUE CBOMCTB HEOPIaHMUYECKUX BEIIECTB Pa3IMYHbIX
KJIACCOB; W3y4YEHUE B3aUMOJCWUCTBUS KHMCIOT C METaUIaMM, OKCHJaMHU
METAJIOB, PAacTBOPUMBIMU M HEPACTBOPUMBIMH OCHOBAaHUSIMHU, COJISIMU;
MIOJly4YeHHE HEePacTBOPUMBIX OCHOBAHMM; BBITECHEHHE OJHOI0 MeTaylia
IpYyrMM M3 pacTBOpa COJM; HCCIEeJOBaHHE aM(OTEPHBIX CBOMCTB
I'MJIPOKCUIOB AJIFOMUHMS U [IUHKA

13.7

13.8

14

141

14.2

PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJad II0 TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHN4YCCKUX COGﬂHHCHHﬁ)); ((3JI€KTpOJIHTH‘ICCKa$I JAUCCOLMAIIUA,
«BaxHelmue HeMeTalIbl ¥ UX COCAUHCHUA», «Baxneinire MeTaibl U UX
COCAUHCHUA»

XMMHUYECKHE DKCIIEPUMEHTBI, HJUTIOCTPUPYIOIINE TMPHU3HAKUA TMPOTCKAHUS
peaKkiuii FOHHOTO OOMEHA; KaYeCTBEHHBIC PEAKIIMU HA TIPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAaX MOHBI: XJIOPUI-, OpOMHII-, HOIUI-, CYIbdaT-, pocdar-,
KapOOHAT-, CWJIMKAT-aHUOHBI, THIPOKCUI-UOHBI, KATHOHBI aMMOHHUS,
Mar"usi, Kajablius, aJIOMUHMS, kene3a (2+) u kenesa (3+), menu (2+),
IIUHKA

YMeHnue:

NPEACTABIATh  pe3yJibTaThl  JKCIEpUMeHTa B (opMe  BBIBOJIOB,
JOKa3aTeNbCTB, TpauUKOB ¥ TaOMMIl W BBIABIATH OMIMPUYECKUE
3aKOHOMEPHOCTH

YCTaHABIMBATh CBS3M MEXIY pEalbHO HAONIOJAaeMBIMH XHMHUYECKUMHU

SBJIICHUSMU M IIPOLIECCAMH, IMPOUCXOIALUIMMH B Makpo- U MHUKPOMUDE,
OOBSCHATh NPUYMHBI MHOTO0Opa3Hsl BEILIECTB
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INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEeMEHT COJIePKAHUS

1 HepBOHa‘-IaJIBHBIe XUMHWYCCKUEC ITOHATUA
1.1  Yuctsle BemectBa U cMecu. CiocoObI pa3ieneHus cMeceit

ATOMBI U MOJICKYIJIBI. XuMHAYecKHue djeMeHThl. CHMBOIBI XHUMHUYECKHUX 3JIEMEHTOB.

1.2
IIpocTeie U CII0KHBIE BEIIECTBA.

XumMuueckas (bopMyna. BajeHTHOCTP aTOMOB XHWMHYECKUX 3JieMeHTOB. CTeleHb
OKHCJICHUA

1.3

3akoH IOCTOSAHCTBA coCTaBa BCIICCTB. OTtHOCHTEILHAS aTOMHas mMacca.
1.4 OTHOCHUTENIBHAS MOJICKYJIsSIpHast Macca. MaccoBass 1011 XMMHUYECKOTO SJIEMEHTa B

COCTMHCHHUH

15 KomnyectBo BemectBa. Monb. MousipHas Macca. MoJsipHBIiE  00bEM  Ta30B.
B3anmoCBA3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA

16 dusznyueckue U XMMUUYECKHUE SIBJICHUS. XUMUYECKas peakius M e€ Mpu3HaKu. 3aKOH
COXpaHEHHUs MACChI BEUIECTB. XMMUYECKHE YPaBHEHUS

2 Ilepuonuueckuit 3akoH u Ilepumoguueckas cucremMa XUMHYECKUX 3iaeMeHToB JI.H.

MenneneeBa. CTpoeHHE aTOMOB

Ilepnonnueckuit 3akoH. Ilepmogmyeckas cucrema XuMHYecKux 3yeMeHToB JI.M.
2.1 MenneneeBa. lIlepumonsl u rpymnmbl. DPU3NYECKUNH CMBICI MOPSAAKOBOIO HOMEDA,
HOMEPOB MEPHUOJA U TPYIIIBI AJIEMEHTA

Crpoenne atomoB. CoctaB aTOMHBIX sjep. M3oronbl. Onexktponbl. CTpoeHue
2.2 BJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX A1eMeHTOB [leproanyeckoit
cucremsl JI.11. Menaeneesa

3aKOHOM€pHOCTI/I B HM3MCHCHHH CBOWMCTB XHMHYCCKHX DJIEMCHTOB MEPBLIX TpéX
nepnuoaos, KaJius, KaJIbIIus (pazmyca aTOMOB, QJICKTPOOTPUIATCIIbHOCTH,
METATIMYCCKUX M HEMCTAJJIMYCCKUX CBOI\/JICTB) n ux COGI[I/IHGHH?I B COOTBETCTBUU C
ITOJIOXKCHHUEM 3JICMCHTOB B HepHOI[H‘{eCKOﬁ CUCTCMC U CTPOCHUECM UX aTOMOB

2.3

3 CTtpoeHue BenecTBa

Xumudeckasi  cBsi3b.  KoBasieHTHass  (TojiipHass W HEMOJSIpHAs)  CBS3b.
3.1 | DnexkTpoOoTpUIIATENbHOCTh XUMHUYECKUX 3JeMEeHTOB. MoHHas cBsi3b. Meramnmndeckas
CBSI3b

Tunsl KpucTANIUYECKUX PEIIETOK (aTOMHAs, MOHHAsI, METaJUINYecKas), 3aBUCUMOCTD

3.2 . o ) .
CBOHMCTB BCIHICCTBA OT TUIIA KPUCTAJUIMUCCKOU PCHICTKU U BUJId XUMHWYCCKOU CBA3U

Baxwneiimue NpEACTABUTCIIM  HCOPTraHUYCCKUX  BCIHICCTB. Hemeramner u ux
coeIMHEHHS. MeTamibl U BX COSTUHCHUS

Krnaccupukanus W HOMEHKIATypa HEOPraHWYECKHUX COCIUHEHUH: OKCHJIOB
(comeoOpasyromye: OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) M HECOIe00pa3yrolie;
OCHOBaHM# (MIETOYM M HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KHCIOPOJICOACPIKAIIHE
1 OECKHUCIIOPOHBIE, OMHOOCHOBHBIE © MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

4.1

dusndeckue M XHUMHYCCKHE CBOMCTBA IMPOCTBIX BCIICCTB-HEMECTAJJIOB: BOJOPO/JA,

4.2
XJIopa, KUCIOPOAa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHHUs

du3nyeckrue 1 XUMHUYECKHE CBOMCTBA MPOCThIX BCHICCTB-MCTAJUIOB: JIMTUA, HATPUA,

4.3 .
Kajiusa, MarHusa MW KaJlblus, aJIOMHHHA, KCJIC3a. SHGKTpOXI/IMI/I“IeCKI/II/I paa

47



HaHp}I}KeHI/Iﬁ MCTAJJIOB

dusndyeckue M XHMUYECKHE CBOMCTBA BOJOPOAHBIX COCI[I/IHGHI/Iﬁ HEMCTAJJIOB:

44 XJIOPOBOIOPOJa, CEPOBOAOPOIA, AMMHUAKA
duznyeckue U XMMHUYECKHUE CBOIcTBa okcuaoB HeMeTaios: cepsl (1V, V1), azora(ll,
45 IV, V), docoopa(lll, V), yraepoma(ll, 1IV), kpemuusa(lV). IlomydeHne OKCHIOB
HEMETAJIJIOB
46 Xumunyeckue cBoiicTBa okcuoB: MeTayuioB |A—IIIA rpymm, nmunka, meau(ll) u xeneza(ll,
I11). [Tony4yeHre OKCHI0B METAILIIOB
XUMHUYECKHE CBOWCTBA OCHOBAHMH M aM(OTEpHBIX T'MIPOKCUAOB (HAa MpuUMepe
4.7  TUAPOKCHIOB ANTIOMUHUS, XKele3a, 1uHKa). llomydyeHue ocHOBaHHMI M aM(pOTEpHBIX
T'MJIPOKCUIOB
OOmme XMMHYECKHE CBOWCTBA KHUCIOT: XJIOPOBOAOPOJHOM, CEpOBOJOPOIHOM,
48 CEpHHUCTOM, CepHOM, a30THOH, GochopHOM, KpeMHHEBOH, yroibHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHILIEHTPUPOBAHHOW CEPHOM M a30THOM Kucior. IlomydeHue
KHUCIIOT
4.9 | OO6mue xuMHUYECKUE CBOICTBa cpenHux coseil. [lonyuenue coneit
410 [lonyyenue, cobupaHue, pacro3HaBaHUE BOAOPOAA, KHUCIOPOJAa, AaMMHAka,
YTJIEKUCIIOro ra3a B JlabopaTopuu
411 [lonyyenne amMmmaka, CEepHOW M a30THOW KHUCIOT B NpOMBIIIIEHHOCTH. OOmmme
CrocoObl NOJIYYEHHUs] METAJIOB
412 T'eHermueckas CBsi3b MEXIY KIacCaMH HEOPTaHUYECKUX COeTMHEHUN
) XHWMHYECKUE PEAKIUN
Krnaccupukanys XuMHYECKMX peak[uil MO pa3jMyHbIM IMpU3HAKaM: MO YHUCIy H
5.1  cocraBy y4acTBYIOLIMX B PEAKIMU BEILECTB, IO TEIJIOBOMY 3(h(HEeKTy, 0 U3MEHEHUIO
CTETIeHEeW OKUCIICHNSI XUMHUECKUX 3JIEMEHTOB
59 TemnoBoit 3(ppekT XUMUYECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHUS. DK30- U
' 9HAOTEPMHUUYECKUE PEAKIMH. TEPMOXUMHUYECKUE YPABHEHUS
OKHCIUTENTBHOBOCCTAHOBUTENbHbBIE  peakuuu. OKHCIUTENM W BOCCTAHOBUTEIU.
5.3  IIpomecchr OKHCIIEHUS u BOCCTaHOBJICHUSI. ONEeKTPOHHBIN OanaHc
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH
54 Teopuss snexTponuTHueckoil aucconnanuu. KaTHOHBI, aHHMOHBI. DJIEKTPOIUTHl H
HeIeKTpoNInThl. CUiibHBIE U cllabble 371eKTPoJauThl. CTeneHb AUCCOIHAINH
55 Peaxminn IfOHHoro oOMeHa. YcioBus HpOTeKVaHI/ISI peaKkIuii HOHHOTO OOMEHa, TIOJTHbIE
U COKpalI€HHbIE HOHHBIE YPAaBHEHHUS peaKLuil
6 XuUMHS ¥ OKpYKaromas cpeaa
BemecrBa wm wmarepuanpl B IIOBCEJHEBHOM JKM3HM 4eEJIOBEKa. be3omacHoe
6.1 wucnonb30BaHME BEIIECTB M XMMUYECKHUX peakuuil B naboparopuu u Obity. Ilepas
MTOMOIIb MPU XUMHUYECKUX 0XKOTaX U OTPaBICHHSIX
XUMUYECKOe 3arps3HEHHE OKpyKarolled cpenbl (KHUCIOTHBIE A0XKIU, 3arpsi3HEHUe
6o  MOUBBL BO3IYXa M BOJIOEMOB), cIocoObl ero mpenorBpaiieHus IlpenenbHas
nomyctumast kontentpaius semects (I1J1K). Poibs xumuu B pereHnn SKOJI0THYECKUX
npobaem. YcuieHre napHuKoBoro 3 QexTa, pa3pyIieHne 030HOBOTO €05
[Tpumenenue cepsbl, a3ota, Gocdopa, yriepoaa, KpEeMHUS U UX COCAUHEHHH B OBITY,
MEMLMHE, NPOMBIIIICHHOCTH M CeNbCKOM Xo3siicTBe. [IpuMeHeHHe MeTamuioB U
6.3  crutaBoB (CTanb, YYryH, JIOPATIOMHHHUNA, OpoH3a) B OBITY W MPOMBIIIJICHHOCTH HX

coenuHeHuil. [IoHATHE O KOPPO3WM METAIIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
KOppO3HHU
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[IpupoaHble UCTOYHUKHU YTIEBOIOPOAOB (YroJib, MPUPOIHBIN ra3, HeTh), TPOAYKTHI

64 ux nepepadoTku (6eH3MH), UX POJIb B OBITY M IPOMBIIICHHOCTH
[lepBoHayaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAaX KAaK O COCAMHEHUSX yriepoja

6.5 (MeraH, 9TaH, 3TWICH, alleTHICH, 3TAHOJ, TIIMIIEPUH, YKCYCHas Kkuciota). [loHsTHe o
OMOJIOTMYECKH BaXKHBIX BEIECTBAX: JKUPAX, OENKaxX, YIJIEBOAAX — U MX POJH B KHU3HU
YeJioBeKa

7 Pacuérsr:

7.1  mo dopmysaM XUMHYECKUX COCTMHCHUI

7.2 Macchel (MaccoBOit) 10K pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 | 110 XUMHYECKHM YPaBHCHUSM
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

 Xumumsa: 8-ii kmacc: 0a30BBIA  ypOBEHb: Y4YeOHUK; 5-€¢ U3JaHueE,
nepepadoranHoe ['abpuenssH  O.C., OctpoymoB W.I'., Cnaaxo C.A.
Axk1monepHoe obmectBo «M3marensctBo «lIpocBerienue»
 Xumumsa: 9-ii kmacc: 0a30BBId  ypPOBEHb: Y4YEOHUK; 5-€¢ U3JaHHE,
nepepadoranHoe ['abpuenssH  O.C., OctpoymoB W.I'., Cnaaxo C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

INabpuensa O. C. Xumus 8. KoHTpoJbHBIE U MIPOBEpOUYHBIE pabOTHl. M.
Hpoda. 2023.

labpuensa O. C. HacrtonpHas KHura i y4yutens. Xumus 8.
Meroanueckoe mocooue. M. Jlpoda. 2023.

lNa6bpuenssa  O. C, bepékun IILH., VYmakoa A.A. Xumus 9.
KountposnbHbie 1 ipoBepouHbie padoTsl. M. [Ipoda. 2023.

INabpuensn O.C., BockoboitnukoBa H. II., AmykoBa A.B. HacronbHas
KHHUTA U1 yauTenst. Xumus 9. Metonnueckoe mocooue. M. [Ipoda. 2022.

l'abpuensa O.C., BockoboitnukoBa H. I1. Xumus B Tectax, 3ajgadyax u
ynpaxHeHusx. 8-9 kmaccel. M. Jlpoda. 2021.

[TIporpammel kypca xumuu mis 8-11 kiaccoB 0011e00pa3oBaTeIbHBIX
yupexaenuii. O. C. 'abpuensa. M. Jlpoda. 2024.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET

https://resh.edu.ru/
https://scienceforyou.ru/
https://uchitel.pro/
https://chemege.ru/
https://himidka.ru/
https://www.yaklass.ru/
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