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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHOM MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIX B @I'OC OO0, a takke Ha OcHOBe (heaepanbHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIUU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranu3anusx Poccuiickoit @eneparu.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOyYArOIIUXCS CpPEACTBAMU YUEOHOTO TIpEeAMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE 10 pa3ieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENIeT KOJINIECTBEHHBIE
M KAYeCTBEHHBIC XAPAKTEPUCTHKH COJCPXKAHUS, PEKOMEHAYEMYIO MOCIeI0BATEeIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEJIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXxcsi, OnpeaessieT BO3MOKHOCTH TpeaMeTa st
peanu3anyu TpeOOBaHUI K pe3ylnbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa30oBaHus, a TAKKE TPEOOBaHH K pe3yabTaTaM 00ydeHUS XUMUU
Ha YpPOBHE IeJeld W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
NEeSITEIbHOCTH 00Y4JaroIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusI.

3HaHUe XUMUH CITY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, €ro
MPEJCTAaBICHUI O MaTEPUAIBEHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIe XUMHUEH
MPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIESCTB B IMIPHPOJIE, O MYTAX
pemieHusl TIO0ANBHBIX TMPOOJIEM YCTOWYMBOTO pa3BHTHS YEJOBEYECTBA — CBHIPHEBOW,
HHEPTEeTUIECKOH, MUIIEBOH U IKOJIOTHIECKON 0€301MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET peanu3allid BO3MOXKHOCTEH IUIsi caMopasBUTHA W (OPMHUPOBAHUS
KyJbTYPBI IUYHOCTH, € 00mel 1 QyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENbHOCTH,  OKCIEPHUMEHTAIBHBIX |
UCCIIEIOBATENIbCKUX yMEHHH, HEOOXOMMMBIX Kak B TIIOBCEJHEBHOW IJKM3HHM, TaK H B
npoQecCHOHATBHOM AEeATENBHOCTH;

3HAaKOMUT CO CHENU(UKONW HAyYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBHI IEIOCTHOTO
B3IJIA/1a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SIBISCTCS OTBETCTBEHHBIM 3TAallOM B ()OPMHUPOBAHUH
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH OOYYarOIIXCs;

CrocoOCTBYeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HAHUAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B JKOJOTMYECKOE OOpa3oBaHUE
oOyuarouxcs.

JlaHHbIE HANpaBJICHUS B OOYUYCHMH XUMHUH O00ECIEYMBAIOTCS CIEHHM(UKON coaep KaHus
y4eOHOro mpeaMeTa, KOTOPBIN SBISETCS NEJaroruyeckd aJanTHPOBAHHBIM OTPAKECHHEM
0a30BO HAYKW XMMHH Ha ONIPECIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE
00y4YaroIMUMUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPraHUYECKONW XHUMHUU H
HEKOTOPBIX OTAETbHBIX 3HAYMMBIX MOHATHI OpPraHNn4eCcKON XUMHH.

CtpykTypa cojaepkKaHHUs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBl MOHATHH O XMMHYECKOM
9JIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMITY IOCIEI0BATEIBbHOIO Pa3BUTUS 3HAHMHW Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4EHHS O CTPOCHUHU aTOMa U XUMHUYECKOU CBS3H;

— MPEACTaBIECHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEJOBATEIBHO OT OIHOTO YPOBHS K JPYrOMY,
BBIMONHAS (DYHKUMU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CHOCOOCTBYET (POPMUPOBAHUIO IPEICTABICHHUS O
XUMHUYECKOM COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpAa B JIOTMKE €€ CHCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHuA B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 knacces» u «®usmka. 7 Kaacey.

[Ipu n3yueHnn XUMUU TPOUCXOTUT (POPMUPOBAHNE 3HAHUI OCHOB XUMUYECKON HAYKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOHN NIEATETHHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3ajada yueOHOro IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBI XMMHUYECKHX 3HAHUH — BaXXHEUIHMX (PaKTOB, MOHITHH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MpHOOIICHNN K HAYYHBIM METOJIaM TTO3HAHWUSI IIPH U3YUYSHHUH BEUIECTB U XUMUYECKUX PEaKIni, B
(GOpMHUpPOBAaHMM W pa3BUTHH TI03HABATEIBHBIX YMEHMH H WX NPUMEHEHHH B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEJOBATENBCKON AESITEIbHOCTH, OCBOCHUU MpaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy n3ydyeHHH XMMUU HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUYEHHE
MpHOOpENH TaKUe LIETH, KakK:

— (popmMHpOBaHUE MHTEIIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYECKOE TMPHUOOIICHHE OOYyJaloImuXcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENIbHON  NIEATENbHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecreueHne YCIOBHUH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOYYaIOMMMHKCS OTIbITa
pa3zHooOpa3HON AeATeIbHOCTH, MO3HAHUSA M CaMOIIO3HAHMS, KJIIOUYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHI[HI ), UMEIONINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01Iel PYHKINOHAIBHON U €CTECTBEHHO-HAYYHOUW TPAaMOTHOCTH, B TOM
quclie YMEHUNH OOBSCHATH M OLICHUBATDH SIBICHUS OKPYXKAIOIIEr0 MHUpPA, UCHOJb3ys 3HAHUS U
OTBIT, TIOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELICHUH MpoOJieM B
MTOBCETHEBHOM JKU3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, MOHUMaHUSI LIEHHOCTU
XMUMHYECKUX 3HAHUM I BBIPAOOTKU SKOJOTHYECKU LeJIeco00pa3HOro MoBeAeHUsS B ObITY U
TPYIOBOM NEATEIHHOCTH B LIETSAX COXPAHEHHUS CBOETO 3J0POBBS M OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOIIECUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
poQuiis U HAMPaBICHHOCTH JaibHeHIIero ooyyeHus.

OO1ee yuCio 4acoB, OTBEAEHHBIX U1 U3YYCHHS] XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, coctaBiseT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJEIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHbIEe XUMHYECKHE MOHITHS

[Ipenmer xumuu. Ponb XMMUM B KWU3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemecTBa. Pu3znueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [lonsitue o
METOJIaX MOo3HaHus B XUMHUHU. YucTeie BemecTBa U cMecu. CriocoObl pa3aesieHust CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U coKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHUTENbHAS aTOMHAasi Macca. OTHOCUTEIbHAS MOJICKY IsIpHAs
Macca. MaccoBas J10JisI XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl o opmynamMm XUMUYECKUX COCTUHEHUMN.

duszndeckue M XUMHUUYECKHE SIBJICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKHue ypaBHeHUs. Kiaccuukanus XMMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBHIaMu palbOThl B JIaOOpaTOpHH M MpUEMaMHU
oOparenuss ¢ J1abopaToOpHBIM OOOpPYIOBAHHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPraHNUECKUX BEIIECTB, HAOMIOeHNE (PU3NYECKUX (TUIAaBICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KHTIEHUE W KOHACHCAIMs BOJBI) U XUMHUYECKUX (TOPEHHUE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SBICHUM, HaOIIOACHIE
U ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPHAOM Oapusi, paznoxkeHue runpokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (II), m3ydeHme cmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpOBaHWE, BHINApUBAHUE, AUCTUIUIALINA,
xpomatorpadus, TMpoBEeIEHHWE OUYUCTKA TMOBAapPEHHON CONM, HAONIOJIEHWE W OIHMCAHHE
pe3yNbTaTOB MPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

Baxueiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — sleMeHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMy4YeHHUS KHCIOpoJa B Jaboparopud U
npoMeliieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomHas MoaupUKaLus
KHCTIOPO/Ia.

TemoBoit ekt XUMHUECKON peakluH, TEPMOXUMHYECKUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKUE peaKUuHu. TOIMIMBO: Yroidb M METaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — »smemeHT M mpocroe BemecTBO. HaxokneHue Boxopoga B IPUPOJIE,
¢buznueckrue 1 XuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MoyueHus. KuciaoTel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHble u
HEHACBIIIIEHHbIE PacTBOpPbL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Jsi BEUIECTBa B
pactBope. XumMudeckue cBorcTBa BOJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss nHeopranmdeckux coenuHenuidt. Oxcunabl. Krnaccuduxaruss OKCHAOB:
cojieoOpa3yolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKkcuJ10B. DU3NUYECKUE U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydueHne okcuaoB.



OcnoBanms. Kiaccudukanus oOCHOBaHWH: MIETOYM M HEPACTBOPUMBIE OCHOBAHMA.
Homenknarypa ocHoBanmil. Pu3nuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUH.

Kucnotel. Knaccugukanus kucinot. Homenknatypa kuciaor. @u3nueckue ¥ XUMHUECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiuioB H. H. bekerosa. IlosryueHne Kucior.

Conu. Homenknarypa coneil. ®@usznueckue U XUMUYECKHe cBoMcTBa coseil. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXAY KlacCaMU HEOPTraHUUECKUX COEAUHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEJICJICHUE COJIEP)KaHUs KUCIOpOJia B BO3YyXE, MOIy4YeHUE, COOMpaHue,
pacrno3HaBaHUE U M3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHME B3aMMOJAEWCTBUS BELIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3liaMud OKCHJOB U OIMCAaHHE MX CBOICTB, IMOJy4Ye€HUE, cOOMpaHHe, pacrno3HaBaHUE U
M3y4YeHuEe CBOWCTB BojJopojaa (ropeHue), B3aumojieicTBue Bojopona ¢ okcumom memu (II)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHANIOB), HAOIIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Monb, HccaenoBaHnE OCOOEHHOCTEH pacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM [OJIEW pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3l0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPAcKM WHIMKATOPOB B pacTBOpax KHUCJIOT M IIeNouei, W3ydeHue
B3auMoeiicTBus okcuna meau (II) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HEeUTpalnu3aluu, MOJYy4eHUE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajljia IPYruM U3 pacTBOpa COJIM, pelIeHNe SKCIIEPUMEHTANIbHBIX 3ajiau 1o TeMe «Baxkueinime
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiemeHtos /. HU.
MengesieeBa. CtpoeHne aToMOB. XMMH4YeCKas cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKM KiIacCU(UKALUKA XUMHYECKUX OdjeMeHTOB. [loHAaTHe o rpynmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOr€Hbl, HHEPTHBIE T'a3bl).
DneMeHTbI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepuognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkonepuonnas u jnuHHonepuonHas ¢opmel [leprogunueckoid cUCTEMbI
xumuueckux sieMeHToB JI. W. MenaeneeBa. Ilepuonbt u rpynmnbl. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
ANIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMUYECKHX dlieMeHToB [lepruonnyeckoil cuctemsl
J. W. MenneneeBa. XapaKTepUCTHUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIOKEHUI0 B
Ilepuoanueckoit cucreme JI. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMUUYECKHUX IEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOICTB IO IPYIIaM U IEPUOAAM.

3nauenue Ilepuoaumueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA Hayku U nipakTuku. JI. M. MenzaeneeB — yd€HbIN U TpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HeToJIsIpHast) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIOHHAsI CBSA3b.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTENIBbHbIE — peakiuu.  [Ipomeccsl
OKHCJIEHHS U BOCCTAHOBJIEHUsI. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpa3lloB BEIIECTB META/UIOB W HEMETAJIOB, B3aUMOJEWCTBUE THIPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI (TOPEHNE, pEeaKIH Pa3JIOKEHHsI, COSTUHEHUS ).

Mesicnpeomemmnuoie cea3u



Peanuszanus MeXnpeaMETHBIX CBA3EH MpPU U3yYEHUU XMMHH B 8 KIIacCe OCYIIECTBIIAETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATUH, TaK M IOHATHH,
SBJIIOILUXCS] CHCTEMHBIMM JUISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHbIM (pakT, TUHoTe3a, TEOpHs, 3aKOH,
aHanu3,  CHHTEe3,  Kilaccu(uKamusi,  TNEepHOAUYHOCTb,  HAONIOJCHUE,  HKCIIEPHMEHT,
MOJIEIMPOBAaHUE, U3MEPEHUE, MO/JIEIIb, SIBJICHHE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
pPanMOaKTUBHOCTh, MOJIEKYJa, OSJEKTPUYECKUH 3apsij, BEUIeCTBO, TeNo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHHIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
3831561, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpaabl, TOpPHBIE TIOPOJbBI, IOJE3HbBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuust

[lepnognueckuit 3axkoH. Ilepuommueckass cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTM B HW3MEHEHHMU CBOMCTB XHUMHYECKHX
AIIEMEHTOB MEPBBIX TPEX MEpPUOAOB, Kallus, KaJlblUs U HUX COCIUHEHUH B COOTBETCTBUHU C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cucteMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJABI XMUMHYECKON CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIAaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOMCTBa
BEIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TCHETUYEeCKas
CBSI3b HEOPraHUYECKHX BEIICCTB.

Knaccugukanus XuMU4eCKUX peakuil Mo pa3IM4HbIM MpU3HAKaM (110 YUCIy U COCTaBY
YYacCTBYIOUIMX B PEAaKLUU BEIIECTB, O TEIUIOBOMY J(PQEKTy, MO H3MEHEHUIO CTENeHEeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTHUIO KaTaiau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. IlonsTre 06 0OpaTHMBIX U HEOOpPaTHMBIX
XMUMHUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuusax. Ilomstue o
karanuse. Ilonsatne o xumuueckoM paBHOBecuu. DPakTOphl, BIHUAIOIIME HA CKOPOCTh
XMMHMYECKON PEAKIIMU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEaKIUHU, 3JIEKTPOHHBIM OanaHC OKUCIUTENIBHO-
BOCCTAaHOBHUTEIbHOU peakuuu. CoCTaBlICHHE YPABHEHHMM OKHCIIUTEJIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHUCCOLMALMM BEUIECTB C pPa3jIMYHbIMM BHMJIAMU XHMHUYECKOM CBSI3M.
Crenenp auccouuanuu. CuibHbIE U Cl1a0ble 3IEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS peakIMi MOHHOIO OOMEHa, NOJHbIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHHUs peakiuil. CBONCTBA KUCIIOT, OCHOBAaHUI U COJIEH B CBETE
NPEJCTaBICHUNH 00 D3JIEKTPOJIMTHUYECKOW Jucconmanuu. KadecTBEeHHble peaklIUU Ha HOHBL
[TonsTie 0 rUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJUIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BEIIECTB (XJOpHaa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEaKUUU OT BO3JACHCTBHS pPa3IMYHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCa TUCCOILHALUU
KHCJIOT, IIeJo4Yed M cojeil (BO3MOXKHO HCIOJIb30BaHUE BHUAEO MaTepHajoB), IMpPOBEICHHUE
OTBITOB, WITIOCTPUPYIOUIMX MPHU3HAKK MPOTEKAHUs peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajika, BBIJEJICHHE Tra3a, o00pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (rOpeHHe, peakUuu pas3okKeHHs, COEAUHEHHUS),
pacrno3HaBaHUE HEOPraHWYECKUX BELIECTB C I[OMOIIBIO KAaYECTBEHHBIX PEAKIMI HAa HOHBI,
pelLIeHNEe IKCIEPUMEHTAIbHbBIX 3a/1a4.

HemeTaibl 4 X cOeTUHEHUS

OOmiast xapakTepucThka TrajioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpPHbBIE
crerieHu okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHMCTBHE C METajulaMd, HEMEeTalllaMu,
miesnioyamu).  Xijopoogopon. ConsHas KHMCIOTa, XUMHYECKHE CBOWMCTBA, IOJIyY€HHUE,
npuMeHeHue. J[efcTBre Xjaopa U XJIOpOBOIOPO/Ia HA OpraHu3M 4YesioBeKa. BaxkHelmme Xinopuabl
Y X HAXOXKACHUE B TIPHPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTtpoeHue u (pu3MUecKue CBOICTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U cepbl. AJUIOTPOIHBIE MOAW(UKAIIMKA KUCIOPOJa U cepbl. XUMHUUYECKHUE CBOMCTBA
cepsl. CepoBojaopoa, cTpoeHue, (U3MYeCKue M XUMUYecKue cBoucTBa. OKCHUIBI Cephl Kak
MIPEICTAaBUTENN KHUCIOTHBIX OKCUIOB. CepHas KUCIIOTa, (PU3MYECKHE U XMMHUYECKHUE CBOICTBa
(oOmme Kak NpPEACTaBUTENs Kilacca KUCIOT M cnenuduyeckue). XUMHUECKHE peakluy,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO croco0a MOJydeHHs cepHo Kuciotel. I[Ipumenenue
cepHo# kucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cynb(aT-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B TMpHUpojae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXarolled cpeJibl
COEIMHEHUSIMU cepbl (KHUCIOTHBIE JIOKIH, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAILEHUSI.

OOmiasi xapakTepucTtuka syeMeHTOB VA-rpynmnbel. OcOOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEeHW OKHUCIEHUsA. A30T, pacHpocTpaHeHHWe B TNpupoae, Gusnueckue u
XUMUYEeCKre cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUaK, ero Gu3ndecknue U XUMMUIECKUe
CBOICTBa, noty4yeHue u npumeHeHne. Coau aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIyuyeHue,
¢bu3uMvecKkne W XUMHYECKHE CBOMCTBAa (0OIIME KAk TIPEACTAaBUTENS Kiacca KHUCIOT |
cnenuduueckue). lcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAIbHBIX
yaoOpeHuil. XUMHUYECKOe 3arps3sHEHUE OKPY)KAIOIIeH Cpelbl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKIH, 3arps3HEHHE BO3.yXa, MOYBbI M BOA0EMOB). Docdop, amioTpomHbie MoAUBUKALNN
dbocdopa, dusmdyeckue u xumudeckue cpoiictBa. Okcua dochopa (V) u pochopHas kuciora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiyueHue. lcmonb3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

OO6mrass xapaktepuctuka 3neMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOSHHS AaTOMOB,
XapaKTepHbIE CTEINIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOITHbIE MOIM(UKALINU, PACTIPOCTPAHEHUE B
npupoje, pusndeckre U XUMHUECKrue cBorcTBa. Afcopbuusa. KpyroBopot yriepojaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKHe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTHYecKre MpoOieMbl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTEe3a II00aTbHOTO TMOTEIUICHHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
conmu, X (pu3MUeckne M XUMHUYECKHE CBOMCTBA, IMONyueHUE U TNpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonmp3oBanue  kapOOHAaTOB B OBITY, MEIUIIMHE,
MIPOMBIIIIEHHOCTH U CETbCKOM XO3HCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIMHEHMAX Yriepoja
(MeraH, 5TaH, OSTHJIEH, aleTWJEH, 3TaHOJI, TJIMLEPHH, YyKCycHas kuciora). I[IpupoaHsie
UCTOYHUKH YTJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HUX IepepaboTKH
(6eH3uH), UX poJib B OBITY ¥ IPOMBINUIEHHOCTH. [IOHATHE O OUONIOTHUECKH Ba)KHBIX BEI[ECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU UelOBeKa. MarepHalbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COCIMHEHUM.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, IMOJyYeHHE M MpPUMEHEHHE.
CoenuHenus KkpeMmHus B mnpupoje. OOmme mnpencraBieHus o0 okcuae kpemuus (IV) wu
KpeMHHEBOH kucnore. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeine



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€30I1aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPraHMUECKUX BEILIECTB, CBOMCTB COJITHOW KHCIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEAaKLUUi Ha XJIOPUI-UOHBI U HAOIIOJCHUE NMPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakarome (U3NIECKUE U XMMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUI (BO3MOXKHO
WCIIOJIb30BAHNE BHJICOMATEPUANIOB), O3HAKOMJICHHE C OO0pasliaMu XJIOPUIOB (TaJOTEHUIOB),
O3HaKOMJIEHHE C oOpa3llaMu cepbl U €€ COEAMHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BHJIEOMATEepUajoB), HaAONIOJIEHUE TMpollecca OOyrJauWBaHMS  caxapa IOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4EHHE XMMUYECKHX CBOWCTB pa30aBiICHHOMN CEpHOI
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOHN peakiuu Ha cyinb(haT-uoOH U HaONIO/EHHE NpHU3HaKa e
MIPOTEKAHUSI, O3HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHM a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3liaMy a30THBIX U PochOpHBIX y100peHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3yYEHUE CBOMCTB aMMHUaka, I[pPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUA U ¢ocaT-uoH M H3YYEHHE MPU3HAKOB UX
MPOTEKAHUS, B3aUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCII0JIb30BAHNE BMJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPUCTAUIMYECKUX PEIIETOK aamasa,
rpaduta, GyaaepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IMPOTHBOrasa, Mojy4yeHue, cOOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMi Ha KapOoHAT U
CIIIUKAaT-HOHBl W HW3Y4YEHHE TMPU3HAKOB MX TMPOTEKAHMsS, O3HAKOMJIEHHE C MPOAYKIHEH
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCIIEPUMEHTANbHBIX 3aj1ad 1o TteMe «Baxnelmue
HEMETAIIJIbl U UX COCTMHEHUS.

MeTaJuibl M UX COCIMHEHUS

OOmrasi xapakTepuCTHKa XHMHUYECKUX DJIEMEHTOB — METa/lIOB Ha OCHOBaHUM HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux semeHtoB JI. . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTramuMueckass CBA3b M METAIMYECKas KpUCTAJUIMYECKas
peméTKka. DNEKTPOXUMUYECKUN pAl HANpsHKEHUA MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTauioB. O0mue crnocoOwl MoJiydeHusl MeTalIoB. [loHATHE O KOPPO3WU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'YH, JIOPATIOMUHUM, OpOH3a) U
UX MMPUMEHEHHE B OBITY U MIPOMBIIILIICHHOCTH.

[{enounble MeTAIIBL: TIOJIOKEHUE B [lepuonnueckoil cucteMe XMMUYECKUX IEMEHTOB /J[.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupone. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha nmpuMepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HATpud U Kanus. [IpumeHenue
LIEJI0OYHBIX METAJUIOB U UX COETUHEHUIA.

[[lenoyHo3emenbHbIE METAUIBl MarHui W KaiblUi: mnojioxkeHue B llepuogumyeckoit
cucteMe xumuueckux siemeHToB [[. M. MeHnneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHHUE B
npupoje. dusnyeckne 1 XMMUYECKUE CBOMCTBA MarHus M Kajablusa. BaxHelnme coequHeHus
KanpIus (OKCHUII, TUIPOKCU, coyin). JKECTKOCT BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMmunuil: nosoxenue B Ilepumonnueckoil cucrteMe xumMuyeckux sneMentos J[. WM.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. Gusznueckue U XMMHUUECKHE CBOICTBA
aIfOMUHUS. AMGOTEpHbIE CBOICTBA OKCH/IA U THPOKCHU/IA ATFOMUHUSL.

XKeneso: mnonoxenne B llepmomnueckoil cucreMe xumudeckux osnemeHtos [l .
MenneneeBa, CTpOEHHE aToma, HaxOXKJAeHUe B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Oxkcunsl, Tuapokcunasl u conum kenesa (II) u xemesza (III), ux cocra, cBoiicTBa U
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaIOB U CIUIaBOB, MX (PU3UUYECKUMH CBOICTBaMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBUS OKCH/IA KaJIbIUs M HATPUs C BOJOM (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEpHAIIOB), HCCIEJOBAaHUE CBOWCTB XECTKOM BOJBI, Ipollecca TOPEeHHs jKele3a B



KHUCIIOpoJie  (BO3MOXHO  HKCIIOJB30BAaHME  BHUJCOMATEPHAIIOB), MPU3HAKOB  IPOTEKaAHUs
KaueCTBEHHBIX pEaklUi HAa MOHBI: MarHus, Kajablus, aJlOMUHUS, IIUHKA, kene3a (II) u xenesa
(III), memu (I1), HabnroeHWEe U OMHUCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMCHH MOHAMU HATPHS,
Kalusl U Kaiblus (BO3MOXHO HCIIOJIh30BaHUE BUACOMATEPUATIOB), UCCICIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMUHUS U THIPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 33/1a4 110
Teme «BaxkHelme MeTajllbl U UX COEAUHEHUS.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa n maTtepuainsl B MOBCETHEBHOW >KU3HU YelloBeKa. be3omacHoe MCMob30BaHUE
BEIIECTB M XUMHYECKUX peakiuii B ObiTy. I[lepBasg moMolp mpu XUMHYECKHX OXOTax H
OTpPABJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH cpebl (MpeaenbHas 0MyCcTUMasi KOHIICHTPaLUs
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX IpooieM.

Xumuueckuit IKcnepumenm:

M3ydeHue 00pasIoB MaTepHUaoB (CTEKJIO, CIIJIaBbl METAIIJIOB, MIOJUMEPHBIE MATEPUAJIBI).

Meostcnpeomemmnnie ceasu

Peanuzarust MeXIpeAMETHBIX CBS3EH MPHU M3yYEHUHM XUMUU B 9 KJIacce OCYIIECTBIISIETCS
Yepe3 HCIOJIb30BaHUWE KakK OOIMMX ECTECTBEHHO-HAYYHBIX TMOHATHUNM, TaK U TOHSITHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIS1 OT/ICITbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAay4YHBIM (pakT, TUMOTE3a, 3aKOH, TEOpHS,
aHainW3,  CHUHTE3,  KiIaccupukanus,  IMEePUOJUIHOCTh,  HAOIMIOJCHUE,  DKCIEPHUMEHT,
MOJIETUPOBAHNE, U3MEPEHNUE, MOJICIIb, SIBIICHHE, TAPHUKOBBIN A (EKT, TEXHOIOTUSI, MAaTEPHAIIHI.

®dusmka: Marepus, arToMm, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJIEKTPUYECKHH 3apsl, NPOBOJHUKH, IMOJYIPOBOIHUKH,
TUDJIEKTPUKH, (DOTOIIEMEHT, BEILIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIIECTBAa, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAUIMUECKas pEMIETKa, CIUIaBbl, (U3UUYECKUE BEIHYUHBL,
€AVHULBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3/1bl, COHIIE.

buonorust: ¢ortocuHTe3, nbixanume, Owocdepa, dKOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, INTATEIbHbIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNAbTaThl OCBOCHHS NPOTPaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTHUTAIOTCS B X0JI¢ OOyUeHHs] XMMUU B €IMHCTBE y4eOHOM M BOCIIUTATEIHLHOM JAEATEIBHOCTH B
COOTBETCTBUM €  TPAAULMOHHBIMU  POCCUHCKMMM  COLMOKYJABTYPHBIMM U  JTyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, NPUHSATHIME B OOIIECTBE MPAaBHJIAMH W HOPMaMH IOBEICHUS U
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINHN 00YJaIOLTIXCS.

JIMYHOCTHBIE PE3YNbTATHl OTPAXKAIOT TOTOBHOCTH OOY4YaIOIIMXCSI PYKOBOACTBOBATHCS
CUCTEMOW NO3UTHBHBIX LIEHHOCTHBIX OPMEHTALMH M PACIIMPEHHUE OIbITAa JESITEIbHOCTU Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoTHYECKOr0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOLIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U HAYYHOMY
HaCJIEUI0, MOHMMAaHMs 3HAUYEHUs XMUMHYECKOW HAyKM B JKM3HU COBPEMEHHOro OOIecTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON MHGpOpMaNUeil 0 MepeoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHMSIX 00 ycTpoicTBe
MUpa 1 oOLIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUSA:

MIPEJICTaBICHHUS] O COLMAIbHBIX HOPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUN B
KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 0OLIECTBEHHO TI0JIE3HOH,
yueOHOMCCNEA0BATEIbCKOM, TBOPUECKOM M JAPYrMX BHJAX JAESITEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JNEATENILHOCTH MPU BBIMOJIHEHUN Y4eOHbBIX, IO3HABATEIbHBIX 3a/ad,
BBIMIOJIHEHUM XMMHUYECKUX SKCIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB, CTPEMIICHHA K
B3aMMOIIOHUMAHHIO U B3aUMOIIOMOILM B MpOLECCe ITOW y4eOHOU IesTeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IOBEJIEHHE U TOCTYNKH CBOMX TOBApHILEH C MO3UIMHM HPAaBCTBEHHBIX U
IIPABOBBIX HOPM C YU4ETOM OCO3HAHMS MOCIEICTBUH MOCTYIIKOB;

3) HeHHOCTH HAYYHOIO TO3HAHUA:

MHUPOBO33pDEHUYECKHE  MPEJCTAaBICHHA O  BELIECTBE U  XUMHUYECKOH  peakiuH,
COOTBETCTBYIOLI[E COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M COCTABIISAIOLIME OCHOBY JUIS
[IOHMMAaHMUsl  CYIIHOCTM HAayyHOW KapTUHbBI MHUpPA, MpPEJICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3sBUTHs MPUPOABI, B3AaUMOCBA3SIX YEJIOBEKa C MPUPOJHOM Cpelod, 0 posn
XMMUH B IO3HAHUM ITHX 3aKOHOMEPHOCTEH;

I03HaBaTeIbHbIE MOTHBBI, HAIpPABJICHHbIE Ha IOJIydEHHE HOBBIX 3HAaHUI IO XHMMHH,
HeoOXoAuMBble Ul OOBACHEHMsI HAONIOJAEMbIX IPOLECCOB U SBJICHWUH, IO3HABATEIbHOM,
MHGOPMALIMOHHOM U YUTATEIBCKON KyJIbTYpBhl, B TOM UMCIIE HABBIKOB CAMOCTOSITEIbHOM paboThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOHN JIMTEPATypOH, JOCTYHHBIMHU TEXHHUUECKUMH CpPEACTBAMHU
MH(GOPMALMOHHBIX TEXHOJIOT U

UHTEepeC K OOYyYeHMIO M TO3HAHUIO, JI0003HATENBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEI0BATEIbCKON JI€ATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHS 00yueHUs B laJIbHEHIIEM;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTH JKHU3HM, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 30pOBBIO,
YCTAaHOBKM Ha 3/I0POBbI 00pa3 >KWU3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUSITHE BPEIHBIX
NpuUBbIYEK (YMOTpEOJIEHUST aJKOTOJIs, HApPKOTHKOB, KypeHMs), HEOOXOIMMOCTH COOIOACHUS
paBUa 0€30IaCHOCTU IMpHU OOpalleHMH C XMMHUYECKMMH BeELIeCTBaMU B OBITY U pealbHOM
KHU3HU;

5) TPyA0BOI0O BOCIINTAHMSA:

MHTEpEC K MPaKTUYECKOMY M3Y4YEHUIO Mpodeccuii  Tpyaa pa3lIudyHOro poja, yBaxxeHHue K
TpyAy W pe3ynbTaraM TpYyJOBOM JAEATEIBbHOCTH, B TOM YHCIE Ha OCHOBE NPUMEHEHUs
NPEeJMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIH BHIOOp WHAMBUIYAIBHOM TPaeKTOpUHU



NPOJOJDKEHUS 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
0OIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIHONW MpOo(ECCHOHATBHON NEATEIbHOCTH H
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHCS B MPO(ECCHOHAIBHON Cpeae;

6) PKO0JIOrNYE€CKOro BOCIIUTAHHUS:

HKOJIOTUYECKHU IIeJIecCO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY KH3HHU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMAHUE LIEHHOCTH 370pPOBOro M 0€30IacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U TICUXUYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUSI IPU paboOTe C BEILIECTBAMHU,
a TaK)KE B CUTYallUsX, YTPOKAIOIIUX 370POBbIO U KU3HHU JIOEH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHWS, TMOJy4aeMble TPU HM3YYCHHH XUMHUHU, TSI PEIICHUS
3a7a4, CBSA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOH, ISl MTOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbI, OCO3HAHHUS IJI00ATLHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTed X pelieHUs
MIOCPEJCTBOM METOJ/IOB XMMHH, SKOJOTHUYECKOIO MBIIIJIEHHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIIBHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpeaMETHBIX pe3ylbTaTOB BBIAEISAIOT 3HAUMMblE s (OPMUPOBAHUSA
MHPOBO33pEHHUs OOLIeHay4YHbIE MOHATUS (3aKOH, TEOpHWs, MPHUHIINI, TUIIOTe3a, (akT, cucrema,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI M3 ATUX MPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOM HAayyHOM KapTHWHE MHpa, U YHHUBEpcajibHble ydeOHblE AeWCTBUS (ITO3HABATENIbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU eI TENIbHOCTH.

Ilo3naBaTenbHbIEe yHHBepPcadbHbIe YueOHbIe el CTBUS

ba3oBrble Jornyeckue 1eMCTBUSA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS NPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHUYECKUX TMOHATHH  (BBIAEIATH HX XapaKTEepHbIE IMPU3HAKH,
YCTaHaBIMBATh B3aUMOCBSI3b C APYTUMU MOHITUSIMHU), UCHOIH30BATh MOHATUS Ui 0OBICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUM Ui KIACCHU(PUKAUU
XUMUYECKUX BEIIECTB U XUMMUYECKUX PEAKIIMM, YCTaHABIMBATH IPUYMHHO-CIIEICTBEHHBIE CBSI3H
MeXay 0OBbEKTaMU W3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIC, 1€ TyKTUBHbIC,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIFOUCHHUS;

yYMEHHE MPUMEHSATH B IMpoliecce MO3HAHMS MOHATHUS (IIPeIMETHBIE U METaNpeJAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEH, HCIOJIb3yeMble B XUMHH, NPeoOpa3oBBIBATH LIMPOKO
MIpUMEHSIeMbIe B XUMHH MOJICJIbHbIEC MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
XxuMHuueckas ¢opMyna M ypaBHEHHE XHUMHYECKOW peakluuh — TMpU peHIeHud YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTABICHUNA BBISBIATH U
XapaKTepU30BaTh CYHIECTBEHHbIE NMPU3HAKH H3Yy4aEeMBIX OOBEKTOB — XUMHUYECKHX BEIECTB U
XMMHYECKUX PEaKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUUMHHO-CIEACTBEHHBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBrble nucciieqoBare/ibCKue AeiCTBHA:

YMEHUE MCIOJIb30BaTh MOCTABJICHHBIE BONPOCHI B KAay€CTBE MHCTPYMEHTa INO3HAHHUs, a
Takke B KaueCTBE OCHOBBI i ()OPMUPOBAHWS THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHU;

MpHOOpEeTEeHHE OMbITa TO TJIAHUPOBAHUIO, OPraHMU3AIMH M TPOBEACHUIO YYCHUUYECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOII0AATh 3a XOJI0OM MPOIIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €r0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS U BBIBOJBI MO pe3yabTaTaM MNpPOBEAEHHOTO OIBITA,
HCCIIEIOBAaHU, COCTABIIATh OTUYET O MPOJAETIaHHOM padoTe.

Padora ¢ undopmanueii:

yYMEHHE BBIOMPATh, AHATTM3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM MpeICTaBICHHSI, TOJIy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJsIpHAS TUTEpaTypa



XMUMUYECKOTO COJIEpKaHUsA, CIPaBOYHBIE MOcOOMsA, pecypchl HMHTepHeTa), KpPUTHYECKU
OILICHUBATh MMPOTHUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHUE MPUMEHATH PA3IUYHbIe METOIBI U 3aIPOCHI MPH TOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLINX JaHHBIX, HECOOXOAUMBIX JUIS BHITIOJTHEHUS YIEOHBIX U TO3HABATENBHBIX 3324
OTIPENICIEHHOTO THITA, MPHOOPETEeHHWE OMbITA B OOJACTH WCIOJIB30BAaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHI, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUIHBIX
MOVICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (opMy mpeacTaBieHUs
nHbOpMAMKA ¥ WLIIOCTPUPOBATH pEIIAEMbIC 33/1a4d HECIOXHBIMH CXEMaMH, AHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSIMUY;

YMEHHUE HCIOJIB30BAaTh U aHATU3UPOBATh B Ipolecce y4eOHOW M HCCIEeI0BATENbCKON
JEATeIbHOCTH UH(OPMAIIHIO O BIMSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHHUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JelicTBHA:

YMEHHS 3a/laBaTh BOIPOCHl (B XoJe Juanora M (WJIM) JUCKYCCHMH) IO CYIIECTBY
oOcyxnaemMoii TeMbl, (OPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHFHO BBITIOJTHEHUS
MPEeJI0KEHHOM 3a1a4H;

YMEHUS IPECTABIIATH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
M TIHCBMEHHBIX TEKCTaxX; JeNlaTh TMPE3CHTAIMI0 PEe3yJbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
IKCIIEpUMEHTa (JTa00OpaTOPHOTO OMBITA, JTAOOPATOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, Y4€OHOTO MPOEKTA);

YMEHHUsI y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOW M
MCCIIEIOBATENILCKOM JEATENPHOCTA TPU PEIICHNH BO3HHKAIOIIUX MPOOJIeM Ha OCHOBE YdYéTa
oOLIMX HMHTEPECOB W COTJIacOBaHMs MO3UIMHM (0OCyXkaeHHs, oOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHIM, ONpeaeNeHue KPUTEPHUEB M0 OIIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENIFHO ONPENENATh 1eNU JESTeIbHOCTH, IIIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJMPOBaTh U MpPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTH, BBHIOMpATH
Haubonee dpdexTuBHBIE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEIIOKEHHBIH aITOPUTM JCHCTBUI MpuU
BBITIOJIHEHUH 3aJaHUil ¢ Y4€TOM MOJY4YEeHHS HOBBIX 3HAHMA 00 HU3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEaKIUIX, OLECHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIIEHHOH IIeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAjIaraeéMble B YCIIOBUHU 3aJaHUIA.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3ylIbTATOB [0 OCBOCHHIO O00S3aTENbHOTO COAEPIKAHUS,
YCTaHOBJICHHOTO JaHHOW (QenepanpHOil pabodeld mpOrpaMMoil, BBIIEISIOT: OCBOEHHbBIC
oOyyarouMMuUCsl HAay4HbIE 3HAHUS, YMEHHMs U CIOCOObI JeHCTBUM, crenupudeckue s
npeaMeTHo obnactu «XUMHS», BHUIABI JESITEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpPIpETAINH, TPEO0OPa30BaAHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUsX.

K koHny obyuenus B 8 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHITHUI: aTOM, MOJEKYyJa, XUMHUYECKUN

3JIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJTHOPOJIHAsA), BaJICHTHOCTb, OTHOCHTENbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JIsI XUMHYECKOTO
9JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 00BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUUYECKas peakius, KiaccupuKaus
peaKImii: peaky COCAMHEHUS, PeaKIIUN PAa3I0KEeHUs, PEaKIIMK 3aMelIeHNs, PeaKIuu
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 EeKT peakuu, SApo aToMa,
SJIEKTPOHHBIA CIIOW aToMma, aTOMHas OpOMTa b, PagUyC aTroMa, XUMHUYECKas CBS3b,



MOJISIpHAsi M HEMOJIApHAsh KOBAJICHTHAsl CBSI3b, MOHHASI CBS3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi J10J1s1 BenlecTBa (IIPOLIEHTHASI KOHIIEHTpPAIlUs) B pacTBOPE;

® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH U MPUMEHSATH 3TH
MOHSATHUS MPU OMUCAHUU BEUIECTB U UX MPEBPAICHUN;

® HCIOJB30BaTh XHUMHYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (OPMYN BEIISCTB H
YPaBHEHUN XUMUYECKUX PEAKLIHI;

® OIpeIeNsITh BAJCHTHOCTh aTOMOB JJICMEHTOB B OHMHAPHBIX COCJAWHCHUSX, CTCIICHb
OKHCIICHUS DJIEMEHTOB B OHHApHBIX COCIWHEHHUAX, MPUHAMJICKHOCTh BEIHIECTB K
OTIpeNeNEHHOMY KJIacCy COCOUHEHMH 10 (QopMyliaM, BHJ XHUMHYECKOW CBS3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cmbich [lepunomanueckoro 3akona [I. M. MenzeneeBa: n1eMOHCTPUPOBATH
MMOHUMAHHUE TIEPUOTUUYECKON 3aBUCUMOCTH CBOWCTB XHMUUYECKHX DJIEMEHTOB OT HUX
nojoxenus B Ilepuoanueckoil cucTeMe, 3aKOHOB COXPaHEHUSI MacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HHMsI, 3aKOHAa ABOTAJIpO;

® ONHUCHIBAaTHh M XapakTepuzoBaTh TabmuuHyro Gopmy Ilepuogudyeckoit cHUCTEMBI
XUMHUYECKUX DIIEMEHTOB: pa3iiMyaTh MOHATHS «rJaBHas mnonarpynmna (A-rpymnma)y u
«mmobouHas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPHOMBI, COOTHOCHUTH
0003HaveHHsI, KOTOpble UMetoTcst B Tabnuie «llepuogndeckas cucTeMa XUMHYECKHX
anemenToB J[. . MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAl sAapa, OOIIee 4YHCIO JJICKTPOHOB U
pacrpeiefieHrne UX 1Mo JIEKTPOHHBIM CIIOSIM);

e KJacCHUIUPOBATH XUMUUECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUICCKUE
peaknuu (10 YMCIy W COCTaBy YYacCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY
spdekry);

® XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB, TOATBEpXKJas  ONHWCAHME MpPUMEpaMU  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

® [IPOrHO3MPOBATh CBOKCTBA BELIECTB B 3aBUCMMOCTH OT HMX KAUE€CTBEHHOIO COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBHUSX;

® BBIUHCIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYKO MaccChl BEUIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa Mo (popmylie COeTMHEHUsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN PEaKIUU;

® [PUMEHATHh OCHOBHBIE ONEPALUH MBICIUTEIBHON NEATEIBHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATH3AIUIO, KiIacCu(UKAINIO, BBISBICHUE MPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€Ml — JJIi U3YYEHHs] CBOMCTB BEIIECTB U XUMHYECKUX PEaKLUU,
€CTeCTBEHHO-HAy4YHbIE  METOJAbl  MO3HAaHUS  —  HAONMIOJAEHHE,  U3MEpEHHE,
MOJENUPOBAHUE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIN);

e cJeloBaTh MpaBUjiaM IOJIb30BAHUS XUMHUYECKOW TOCYlIOH H  J1abopaToOpHBIM
o0opy/noBaHUEM, a TaKXke IMpaBWiiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU TIO BBITIOJIHEHUIO JT1a00OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYCHHUIO
U CcOOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJA M KHCIOpPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OINPEAEIEHHON MAacCOBOU J10JI€H pACTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U NPOBOJANTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACMO3HABAHHUIO PACTBOPOB IIEJIOYEH U
KHCIIOT C TIOMOIIIbIO HHAUKATOPOB (JIakMYC, peHOoNPTalIenH, METUIIOPAHK U IPyTHUe).

K koHiy obydeHus B 9 kjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJTKHBI

oTpaxatb c(hOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

® PpACKpBIBATh CMBICI OCHOBHBIX XMMHMUYECKHX MOHITHI: XMMHUECKHHI 3JEMEHT, aToM,
MOJIEKyJIa, UOH, KAaTHOH, aHUOH, TPOCTOE BEILIECTBO, CIOKHOE BEUIECTBO, BaJIEHTHOCTb,
ANEKTPOOTPULATENBHOCTb, CTENEHb OKHMCIICHUS, XUMUYECKas peaklus, XUMUYEecKas
CBsI3b, TETNIOBOUW IPQPEKT peakiuu, MOJb, MOJSIPHBIN 00BEM, PacTBOP, DIEKTPOIHUTHI,



HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAs AUCCOLMAIMS, pPEaKIUH HOHHOTO OOMEHa,
KaTaJln3aTop, XHMHUYECKOE paBHOBECHE, OOpaTuMble W HEOOpaTUMbIE pPEaKIINH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIHUTENb,  BOCCTAaHOBUTEIb,
OKHCIICHHE€ M BOCCTaHOBJICHHE, AJIOTPONHs, aM()OTEPHOCTb, XUMHUYECKas CBS3b
(KoBajleHTHasi, MOHHAs, METaJuIMYecKas), KpUCTAJUIMUECKas pELETKA, KOPPO3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, IMpeAeiabHO J0IycTUMas
koHuentpauus [IJIK BemecTsa;

WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IOHATUH M NPUMEHSTH 3TU
MOHSATHS TIPU ONMCAHUU BEIIECTB U UX IPEBPALICHUI;

WCIOJb30BaTh XUMHYECKYI0O CHMBOJIMKY JJISi COCTaBJICHUS (OpMya BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIHIA;

OTpEENATh BaJEHTHOCTh M CTENEHb OKHUCJIECHHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX Ppa3JIM4YHOTO COCTaBa, IMPHHA/JIEKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIaccy coeAuHeHu# 1o (opmyrnam, BUJI XUMUYECKOU CBsI3M (KOBAJICHTHAs, MOHHAs,
MeTajyInyeckasi) B HEOPraHWYECKUX COEAUHEHUSAX, 3apsii HOHA M0 XHMHUYECKOM
(dbopmyre, XxapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BELIECTBA;

packpsiBaTh cmbica [lepuoanueckoro 3akona /I, . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMUMaHME: OMHUCHIBATh M XapakTepu3oBaTh TabnuuHyio dopmy Ilepuoanueckoit
CUCTEMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas nonarpymma (A-
rpynmna)» u «nobounas mnoarpynna (b-rpymma)», maneie u OoJbILIME TEPUOJIBI,
COOTHOCHUTh 0003HAYeHHUs, KOTOpPbIE HMEIOTCA B MEpPUOJAUYECKOM Tabmuie, ¢
YHCIIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsia spa, o0lee YUCI0 MIEKTPOHOB U PACHPENEIICHUE UX 0 HJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COCIMHEHUH B IIPEJENIax MaJbIX IEPUOIOB U ITIABHBIX MOATPYNI C YYETOM CTPOCHHS
UX aTOMOB;

KJIaccu(UIUPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMUECKHE BELIECTBA, XUMUYECKUE
peakuuu (MO0 YMUCIY M COCTaBYy YJYacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEMJIOBOMY
3pPexTy, 10 U3MEHEHHUIO CTENIEHEH OKUCIIEHHUS] XMMUYECKHUX JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATH) OO0mME M cHeuupuyeckue XHUMHUYECKHe CBOMCTBa
IIPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPKIAs ONMCAHUE NIPUMEPAMHU MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHHH COOTBETCTBYIOINX XUMUYECKUX PEAKLIUM;

COCTAaBJIATH YPABHEHMSI IIEKTPOIMTUYECKON TUCCOLMALMU KUCIIOT, LIEIOYEH U COJICH,
IIOJIHBIE M COKpAIIEHHbIE YPABHEHUS PEaKLUUi MOHHOIO OOMEHa, YpaBHEHMsI pEaKLUid,
MOATBEPXKNAIOIIUX CYHIECTBOBAHME TI'€HETHUYECKOM CBA3M MEXIY BELIECTBAMU
Pa3IUYHBIX KIIACCOB;

PacKpbIBaTh CYHIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca 3THX peakiuii;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOEHMS, BO3MOXKHOCTU
IIPOTEKAHNS XMMUYECKUX NIPEBPAILECHUN B PA3JINYHBIX YCIOBHUSX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 1o (GopMysie COeIMHEHUs, MaCCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMHUUYECKOHN peaklnuu;

coOmoaTh MpaBMja IOJIb30BAHMS XMMHMYECKOM TOCyAodH u  Ja0opaTOpHBIM
o0Opy/ZlOBaHHEM, a TaKKe MpaBUia OOpaIleHUs C BEIIEeCTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU 1O BBIIIOJHEHHUIO JAOOPATOPHBIX XUMHUECKUX OTNBITOB O MOJIYYECHUIO
U coOMpaHMIO ra3000pa3HbIX BEUIECTB (aMMHUaKa M YIIIEKUCIIOTo Ta3a);

IIPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB Pa3JIMYHBIX BELECTB!
pacrio3HaBaTh OMBITHBIM IyTEM XJIOpUI-, OpoMui-, MOaUI-, KapOoHat-, docdar-,



CWIHMKAT-, Ccynb(haT-, THIPOKCHJ-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI H3yYCHHBIX
METAJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUUECKUX BEILIECTB;
IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHONU NEITENBHOCTH — AHAJIW3 U CUHTE3,
CpaBHEHHE, 0000IIEeHNEe, CHCTEeMATHU3alUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEIECTB M XMMHYECKHUX PEAKIUU, €CTECTBEHHO-
Hay4yHbIE METOJbl TO3HaHUST — HaAOMIOJEHHE, W3MEpPEeHUue, MOJACIMPOBaHUE,
9KCIEPUMEHT (PEabHbIA U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U KonTponmbre IpakTiaeckue DJIeKTpOHHbIe (LH(POBbIE)
n/n TEeM NMPOrpamMMsbl 00pa3oBaTeJbLHBIE PecypChl
porp Beero padoThI padoThI P peeyp
Pazjean 1. IllepBonayanbHble XUMHYECKHE TIOHATHS
XuMmus — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUSA U 5 ) bubnuotexa [JOK

' MIPaKTUYECKON JeSITETbHOCTU https://m.edsoo.ru/7f41837¢

yeJloBeKa

12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK

) peaKiun https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
71 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [IOK

) 00 oxcraax https://m.edsoo.ru/7f41837¢c
9 Bonopon. ITonsitue o 3 1 bu6mmoreka [IOK

' KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c¢
73 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

) OCHOBAHHUIX https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIE KIIACCHI 11 1 1 bu6mmoreka [IOK

’ HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7{41837¢

Uroro no pazgeny 30

Paznea 3. Ilepuoanuecknii 3axon u Ile

puoauveckas cucremMa xumMmuieckux 3jeMeHToB /. U. MenjaeneeBa. CTpoeHue aToOMOB.
Xumudeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUN

3.1

[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrtema
XHUMHUYECKUX 31eMeHTOB /1. H.
Menneneesa. CtpoeHue atoma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢




XUMHYECKAA CBA3b.

bubnuoreka [IOK

3.2 OxucuTensHo- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTCIIBHBIC pCaKHI/II/I
Hroro no pazgeny 15 bubnmorexa LOK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubnmorexa [TOK
https://m.edsoo.ru/7f41837¢c
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesI
Pa3nes 1. BemecTBo U XUMHYeCKHE peaKUMHU
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuorexa [JOK
) peakiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJMTUYECKAS] JUCCOIUALIHS. 3 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPaX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
71 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
p | o e ; B LOK
' PYHIIBL P https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bu6mmoreka [JOK
2.3 anemeHTOB VA-Tpynmbl. A3zot, pochop u ux 7 1 https://m.edsoo.ru/741a636
COeIMHEHUS
R o e ; 1 , | B oK
' o PYITIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUSI
Hroro no paszneny 25
Paspnen 3. Merasiibl M MX COeIMHEHHUS
3.1 OO0mme CBOMCTBA METAIIIOB 4 bubmotexa [IOK

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




bubmuoreka [JOK

3.2 Baxxueiimme MeTaIUIBI M KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pazjnen 4. Xumus u okpy»kaionias cpeaa

4.1 B arepuaibl B )KU3HU YEJIOBEKA 3 bubmaorexa [IOK
) cluectsa 1 Matep & https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
p 3 bubmmoreka [{OK

C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No KoJsinyecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue W3yHeHHs o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 bubmmorekxa [{OK
YKU3HU YenoBeka. Tera u BemecTa https://m.edsoo.ru/ff0d210c
) ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [IOK
XUMHAH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOparenus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa 1 cMech. CriocoObl 1 bu6moreka [IOK
paszeneHust cMece https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 Eggg?/cgiziiorﬁ/fm 8¢S
OYHMCTKHU TTOBAPCHHOW COJIH)» T )
bu6mmoreka [JOK
6 ATOMEL 1 MOJIEKYJIbI I https://m.edsoo.ru/ff0d2a6c¢
7 XUMHYECKUE dJIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK
(CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie 1 coXXHBIE BElIECTBA 1 Eggi?ﬁiﬁiiglé/ﬁo dDabe
9 ATOMHO-MOJIEKYJIIDHOE YUYEHHUE 1 BH6H‘HOTeKa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMudeckas Gopmyia. 1 bu6nuoreka [IOK
BaneHTHOCTH aTOMOB XUMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OrtHOcHTEeNnbHAS aTOMHAas Macca. 1 bu6mmoreka [JOK




OTHOCHUTENBHAs MOJIEKYJISIpHAsl Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas 10J1s1 XMMHYECKOTO bubmuoreka [JOK
3JIEeMEHTa B COCIMHCHUU https://m.edsoo.ru/ff0d350c
13 KommuecTBo BemecTBa. Moib. bu6mmorexa [IOK
MouisipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUS. bu6mmorexa [IOK
XuMHYeckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs MPOTEKAHUS bubnnorexa [JOK
XMUMHUYECKUX pPeaKIni https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MaCcChl BEIIECTB. bubnuoreka [JOK
XUMUYECKUE YpaBHEHHUSI https://m.edsoo.ru/ff0d3b88
BrIunciaeHus: KOJIU4ecTBa, MacChl
17 BemecCTJ;ea o yS;IBH:}(I:HsI;’ e bubmorexa HOK
. https://m.edsoo.ru/ff0d5708
XUMHYCCKHAX PEaKIHiA
18| poweunt cocnmen, pasnores uGanotesa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
o | D Towomoune yemat oo 10K
) . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KontponbHas padorta Nel o teme bubnuoreka [JOK
«BelecTBa U XUMUYECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
| B e ron Goora BuGorra LOK
' https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
| S e ks B LOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcumax
ry | S e cropor Buorra LOK
’ https://m.edsoo.ru/ff0d497a
[IpumeHeHne Kucaopoa
24 TennoBoit 3¢ hexT XuMHUECKOH bubnuoreka [IOK




pCaKknuu, MOHATUC O
TCPMOXUMHUYCCKOM YPAaBHCHUHU, 3K30-
U SOHAOTCPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yroib U METaH).

bubmmorexa [{OK

25 3arpsi3HeHue BO3/1yXa, CIIOCOObI €ro https://m.edsoo.ru/fl0ddcda
MPEAOTBPAILICHUS
[IpakTrueckas padora Ne 3 mo Teme
26 <<1PlonyquHe " I()IO6I/IpaHI/I€ bubmmorexa [TOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYECHHE €T0 CBONUCTBY»
27 Bonmopox — anemeHT u npocroe bubnuorexa [JOK
BelecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
73 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BoJiopoJia. [Ipumenenue Bogopoa https://m.edsoo.ru/ff0d4dd0
29 IlousTre 0 KUCIOTaxX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl moTy4eHust BOA0Opoaa B bu6mmoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
o
31| dlonyeenmts n cobpane sonopons BuGmiorera LIOK
. ’ https://m.edsoo.ru/ff0d4{42
W3y4YEHHUE €ro CBOMCTBY
32 MonspHsiii 00bEM ra3oB. 3aKOH bubmuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
13| memscesa rava 20 ore mamcomony BuGnorerca LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
(o | Dot onton s B LOK
.. N https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOIICHHH Ira30B
35 du3znyecKrue U XMuMHYECKHE CBOMCTBA bu6mmoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsaTre 06 bubmuoreka [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2




Bona kak pactBopuTes.
HaCBIH_[CHHBIe 1 HCHACBIIIICHHBIC

bubmuoreka [JOK

37 pacTtBopbl. MaccoBas 10J1 BELIECTBA https://m.edsoo.ru/ff0dSb40
B pacTBOpE
[IpakTtuyeckas padora Ne 5 o reme
38 «[IpuroroBieHue pacTBOpoB € bubnuorexa [JOK
onpeenEHHON MaccoBOM oei https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsHas pabora Ne2 no teme bubnnorexa [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTas, Kiaccuduxanus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA
41 KI/ICJ‘I}:ITHBIX OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEpPHBIX OKCHJIOB
49 OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XMMHUYECKUE CBOMCTBA bubmuorexa [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
A4 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tosnydenune n XuMHUYECKHE CBOMCTBA bubnmuoteka [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
R - Bufimiorera LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCMEPUMEHTAJIBHBIX 33124 0 TEME bubnunoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'eneTnyeckas CBA3b MEXKILY bubnuoreka [IOK

KJIaCCaMHM HCOPTraHUYCCKUX

https://m.edsoo.ru/00ad9as50




COEIMHEHUI

O0001IEeHHUE U CUCTEMATU3ALIMS

bubmuoreka [JOK

49 3HAHUHN https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 o teme
50 "OCHEBHHG KJII;CCI)I HEOPraHUYECKUX bubmmorexa LIOK
o https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbie TOMIBITKH nduk
51 XI/Iel\IZI/I‘-IeeCKI(/)IX 3neM§:I1:(():;. ?IOH:;II?EZI 0 bubnmorexa [TOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
57 [Iepnoanueckas cucrtema bubnuoreka [IOK
XUMUYECKUX dieMeHToB J[. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuonpl, rpyniibl, TOATPYHIIBI bubmorexa IIOK
’ https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
snep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 060J10qel<u Bubmiorexa [[OK
55 aToMOB 3J1IeMeHTOB [leproanueckoit ]
https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. MenpaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 9JIEMEHTA IO ero MOJI0KCHUIO B bu6mmoreka [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leproauyeckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U MPAKTUKH. /1. bubnnoreka [JOK
N. MenneneeB — yu€Hbli, Iearor u https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
P BHBII K. HUE U
58 CEE?‘EM&TI/IBSIIEI(/)IH 38&?}(1)1/?171111 /e ) bubmorexa LIOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
59 KonTtponsHas pabota Ne4 mo teme bubnuoreka [JOK




«CtpoeHue aroma. XMMHUYECKast
cBsi3b» / Beepoccuiickas
poBepoYHasi pabora

https://m.edsoo.ru/00adb486

60 DIEeKTPOOTPUIIATEIILHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnnoreka [IOK
61 Monmas xumueckas CBAse I https://m.edsi.ru/OOadac%
62 KoBanenTnas nossipHas XuMu4eckas 1 bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTnas HenossipHas 1 bubnnorexa [JOK
XUMHUYECKas CBI3b https://m.edsoo.ru/00adaab8
bubmnoreka IJOK
64 Crenens, okncienns I https://m.edscff).ru/OOadae28
65 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubmuorexa [JOK
peakiumn https://m.edsoo.ru/00adb076
66 OKHCIIUTEIN U BOCCTAHOBUTEIN 1 bubmorexa IIOK
https://m.edsoo.ru/00adb076
Peseprubrit ypok. O6001eHNE 1
67 cUCTEMAaTH3alys 3HaHUH 110 TEME 1 bu6mmoreka [IOK
«CTtpoenue aToma. XUMHUYECKast https://m.edsoo.ru/00ad9cb2
CBSI3bY
63 PeseprubIit ypok. O6001meHNE 1 1 bubnmuoteka [JOK
cUCTEMATU3aUs 3HAHUI https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJlbHbI
/i Beero PoOJIbHBbIE PaKkTHYeCKue WayueHns pa3zoBareJ e
padoTsI padoThbI pecypchl
[lepnoanueckuil 3aK0H.

1 [Tepuoanueckas cuctema | bubnuoreka [JOK
XUMUYECKUX dieMeHToB JI. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHEHUH

2 CBOMCTB XEIMI/I‘ICCKI/IX 3JICMECHTOB 1 bubmiorexa HOK

N https://m.edsoo.ru/00adb6bb
TIEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK

3 1
HEOPraHMYECKUX BEIEeCTB https://m.edsoo.ru/00adb7e2

4 Buipl XuMu4uecKkoi CBSI3U U THITBI 1 bu6moreka [IOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padorta Nel o teme

5 «IToBTOpeHue u yriayoiaeHue 1 1
3HaHUH OCHOBHBIX Pa3/iesioB Kypca
8 Kiacca»

6 Kiaccudukanus XuMuaeckux 1 bu6mmoreka [JOK
peaKuuii Mo pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XMMUYECKOI

7 peaxkiuu. HOH}IpTI/Ie 0 TOMOT'€HHBIX U 1 Bubmzorexa HHOK

https://m.edsoo.ru/00adbe9a
TE€TEPOreHHBIX PEAKIIHIX
[ToHsATHE O XUMHYECKOM
aBHOBecHH. DAaKTOPBI, BIUSIOIIHEC
8 Ea CKOpPOCTh XI/IMHqSCK,OI?I peaKII_II-II/II/I 1 bubmotera [IOK
https://m.edsoo.ru/00adc28c
U MOJIOKEHNE XUMUYECKOTO
paBHOBECHS
9 OKUCIUTETBHO- 1 bu6mmoreka [JOK

BOCCTAHOBUTCJIbHBIC PCAKITUN

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




Teopust IEKTPOTUTHIECKOU

bubmuoreka [JOK

10 mucconuaiuu. CunbHbIe U crabbie https://m.edso0o.ru/00aded68
AIIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUsI peaKkui bubmorexa [TOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuoreka [JOK
00 2JIEKTPOJIUTUUECKON https://m.edsoo.ru/00add5d8
JTUCCOTMAITAN
XUMHUYECKUE CBOMCTBA COJIEHN B
13 CBETE MPEACTABICHUI 00 bubmmorexa [IOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJUTUUECKON JUCCOIHAIIT
14 [TonsiTue o ruapoU3e coJien bubmaorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o01enre U cucTeMaTru3arus bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
o
16 ggj;ziizcngnpe;?;;};;HLIX bubmorexa [IOK
https://m.edsoo.ru/00addbfa
3a1au»
KontponbHas padota Ne2 mo teme
17 «INEKTPOIUTHYECKAS bubmuoreka [JOK
IUCCOLMAIMI. XUMHUYECKUE https://m.edsoo.ru/00addecO
peakiuu B pacTBOpax»
1§ | Xumaootue caoticrss ma npriepe ubmmotera LIOK
https://m.edsoo.ru/00addfe?
XJiopa
19| xumaectne cnoiorsa, onyacnie ubmotexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpakTnueckas pa60Tva Ne 2 o teme BuGnuotexa LIOK
20 «IlomydeHne CONAHON KUCIIOTHI,

HU3yYCHUE €€ CBOUCTBY»

https://m.edsoo.ru/00ade348




Beluncienus o ypaBHeHUIM

bubmuoreka [JOK

21 XHMHHECKHX PEAKLHH, CCITH OHH https://m.edsoo.ru/00ade488
W3 PEeareHTOB JaH B H30BITKE B :

2 OO61rast XxapakTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJITOTpOTTHBIC MOTU(UKAIIUA CEPHIL.

73 Haxoxnaenue cepsl u eé bubnuorexa [JOK
COCIMHEHUH B TIPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI
CepoBoa0po1, CTPOCHHUE, Bubmiorexa [IOK

24 U3UYECKUE U XUMHUYECKUE
¢ . https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepbl. CepHast KUCIIOTa, Bubmiorexa [[OK

25 M3UYECKUE U XUMHUYECKUE
¢ . https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHNE
XUMUYECKUE pPeaKlny, JIekKaIIHe B
OCHOBE IIPOMBIIIJIEHHOTO criocoba

26 MOJIYYE€HHS] CEPHOM KUCIIOTBHI. bubnuorexa [JOK
XHUMHYECKOE 3arps3HeHUE https://m.edsoo.ru/00adec8a
OKpY’Kalollel cpe/ibl
COEJIMHEHUSIMU CepBI

27 Brruucnenne MmaccoBoii n1oau bu6mmoreka [JOK
BBIXOJIa TPOAYKTA PEaKINKU https://m.edsoo.ru/00adec8a
OO1ast XapaKTepUCTUKA SIIEMEHTOB
VA-rpynnsl. A3ot

pynt ’ bubnuorexa [IOK
28 PACPOCTPANCHHUC B HIPHPOZE, https://m.edsoo.ru/00adeea6
(bU3UYECKUEe U XUMHUYECKUE . -
CBOMCTBA
AmMuak, ero pusnyeckue u Bubnorexa [IOK
29 XUMHUUYECKUE CBOMCTBA, MOJyYCHUE
’ ya https://m.edsoo.ru/00adf004
Y IPUMEHEHHE
30 IIpaktuyeckas padora Ne 3 o reme bubnuoreka [IOK

«HOJ’Iy‘IGHHC AaMMHaKa, U3Yy4CHUC

https://m.edsoo.ru/00adf180




€r0 CBOMCTB»

31 A30THas KUCIOTa, € Pu3nuecKue u bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

32 ynoOpenuii. XumMudeckoe ’ bubmmorexa LHOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHEHUSIMHU a30Ta
®docdop. Oxcua pocdopa (V) u
33 q)ocg)OII))Haﬂ KI/I(f[J'I((I))Ta (1)(1)53H(qe)cme u bubmorexa HOK

N https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYUCHUE
Ucnonb3oBanue pocdaTtos B

34 Ka4eCTBE MUHEPAJIbHBIX bubnuoreka [IOK
ynoOpeHuit. 3arps3HeHne https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
VYrnepon, pacnpoCcTpaHEHHE B

35 npnpgng’ gnznrt)leclee u bubmorexa [IOK

’ . https://m.edsoo.ru/00adfd9c
XMUMHYECKHE CBOMCTBA
Oxcuppl yriaeposa, ux pusnueckue
3 | Dxorormieckre nposev bubmorexa IOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHbBIE C OKCUJIOM yIJIepo/ia
1v)
37 YrosbHasg KACIOTA U €€ COJU bubmotera [IOK
https://m.edsoo.ru/00ae006¢c
[IpakTnueckas pabota Ne 4 o Teme

38 "[lomyueHue yriaekucioro rasa. bubnuorexa [IOK
KauecTBeHHas peaknus Ha https://m.edsoo.ru/00ae027¢
kapOoHaT-uoH"

[TepBoHauanbHbIE MOHATHUS 00 Bubnmorexa [IOK

39 OpraHMYEeCKHUX BELIECTBAX KaK O

COCAMHCHUAX yIJicpoda

https://m.edsoo.ru/00ac054¢e




bubmuoreka [JOK

40 Kpewwuii u ero coepuuenus https://m.edsoo.ru/00ac080a
[Ipaktuyeckas padora Ne 5.

41 Pemrenne skcnnepuMeHTAIBHBIX bubnuorexa [JOK
3aja4 1o TeMe «BakHelme https://m.edsoo.ru/00ac0bf2
HEMETAJUIBI M UX COCAUHCHUS
Konrpoibsnas padora Ne3 no teme

42 «Ba)KII){eI?ImHe erMeTaJIJ'IBI " UX bubmmorexa LOK

https://m.edsoo.ru/00aec0e18
COEIMHCHUS
OO01as XxapakTepucTUKa
XUMHYECKUX DJIEMEHTOB —

43 MeTaJIJI0B. MeTalnueckas CBsI3b U bu6moreka [IOK
MEeTaJUIMYECKasi KpUCTaUIMIeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOMCTBA
METAJIJIOB
XuMHYECKHE CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMUYECKHUI P bubmmorexa HOK

. https://m.edsoo.ru/00ael 156
HaIpsDKEHUH METaJIOB
OO6mme cnocoObI MOTyICHUS
meTtamioB. CraBel. Berancnenus
45 110 YpaBHEHUSIM XUMHYECKHUX bubmorexa [IOK
. https://m.edsoo.ru/00ael 156
peaKIvii, €ClIi OJIMH U3 PEareHTOB
COJICPXKHUT IPUMECH
46 [TonsiTue 0 KOPPO3UU METAIIIOB bubmiorexa LLOK
https://m.edsoo.ru/00ae1278
bubnuoreka [JOK

47 [Henoumerie meTanbl https://m.edsoo.ru/00ae14b2

48 OKcuIbpl ¥ TUAPOKCHUIBI HATPUS U bu6mmoreka [JOK
Kanus https://m.edsoo.ru/00ae14b2

49 [ller0uHO3EMENBHBIE METAILIBI — bubnunoreka [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8

50 Baxnelmme coeIMHEHNUST KaTbIUS bubmuoreka [{OK




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

O0001IEHHUE U CUCTEMATU3 AL

51 .
3HaAHUH
57 JKEcTKOoCTh BOBI U CITOCOOBI €& bu6mmorexa [IOK
YCTpaHECHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas pabota Ne 6 o Teme
53 ")IIZéCTKOCTI) BOII)[I)I 1 METOJIBI €€ bubmaorexa [JOK
" https://m.edsoo.ru/00aelae8
yCTpaHCHUS
. bubnuoreka [JOK
> Amomnini https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
>6 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTTU bu6mmoreka [IOK
xenesa (I1) u xxenesa (I11) https://m.edsoo.ru/00ae35e6
53 O6o6nvleHI/Ie Y CUCTEMaTH3aIHs
3HaAHUH
[TpakTuueckas padota Ne 7.
59 Pemenune skcnepuMeHTaIbHbBIX bubmuoreka [JOK
3a7a4 1o teme «Baxkuelmniue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHCHUS
Breruncienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CITH OJIUH
13 PEareHTOB JaH B H30BITKE WIIH bubnuoreka [JOK
60
COJEPXKUT IpuMecH. Beruucienus https://m.edsoo.ru/00ael750
MaccOBOM JJOJU BBIX0J1a IPOAYKTa
peaxkiuu
61 OO6o01eHre U cucTeMaTru3arus
3HAHUH
62 KonTtponsHas pabota Ne4 mo teme

«BaxHel1e MeTajuIbl 1 UX




COCAMHCHUA»

63 BemwecrBa u matepuaisl B 1 bubmuoreka [IOK
ITOBCEIHEBHOM JKM3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpY’Karollel cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponbe xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTHYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE U | bubnnorexa [JOK
cUCTeMaTH3als 3HaHUM https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O60011IeHNE U | bubnnorexa [JOK
cUCTeMaTH3allus 3HaHUH https://m.edsoo.ru/00adb33c
63 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
cUCTeMaTH3aIlus 3HaHUM https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 63
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IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUA OCHOBHOU

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMmsbl OCHOBHOI'O 001mero 06p330B3HI/Iﬂ

1

ITo teme: «IlepBOHaYanbHBIE XUMHYECKHUE MIOHSATHUS»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHX [OHSTHH: aToM,
MOJIEKYJa, XMUMHUYECKHH 53JIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOPOJHAsT W HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTEJIbHAsl aTOMHasi M MOJIEKYJSIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas J0Js XUMHUYECKOIo
JJIEMEHTa B COEAMHEHHHU, MOJISIPHBIM O0OBEM, XMMHUYECKas peaKius,
KiacCUpUKalus  peakluil:  peakuuu  COEOUHEHMs,  peaKuu
pa3loKEeHus, peakluu 3aMEIleHUs, pPeakuuu OOMEeHa, JK30- H
SHAOTEPMHUUYECKUE DPEAKIHH, TEerIoBOW 3¢ ¢eKT peakiuu, pacTBOp,
MaccoBas 10JIs BellecTBa (IPOLEHTHAs! KOHIEHTPAllKs) B pacTBOPE

1.2

UIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHWYCCKUX MMOHATHH H
IMPUMCHATH O3THU NOHATHUA IMPHU OIIMCAaHWU BEIICCTB U UX npeBpameHHfI

1.3

HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY Ul COCTaBJieHHsS (HopMyl
BEIIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIHI

1.4

pacKpbIBaTb CMBICII 3aKOHOB COXpPAaHEHHS MacChl  BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHA
ABoraapo

1.5

OIIPpCACIIATD BaJICHTHOCTDb aTOMOB 9JICMCHTOB B 6I/IHaprIX
COCAUHCHUAX

1.6

KJIaCCU(PUIIMPOBATh XUMHUYECKHE peakiuuu (M0 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY 3P QeKTy)

1.7

BBIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYIAPHYIO M MOJIAPHYIO MAacCChI
BCIICCTB

1.8

BBIUUCIIATE MACCOBYHO JOJIIO XUMHUYCCKOI'O 3JIEMCHTA II0 (popMyne
COCOUHCHMNA,

1.9

BBIUHUCIIATE MACCOBYIO JOJIHO BCIICCTBA B PACTBOPE

1.10

NPUMEHSTh €CTECTBEHHOHAYYHBIC METOJbI MO3HAHUS — HAOIOJICHUE,
U3MEpEeHHe,  MOJENMPOBAHUE,  OKCIEPUMEHT  (pealibHBli U
MBICIICHHBIN )

IIo Teme: «Baxneiime MPEACTAaBUTCIIN HCOPIraHUYCCKUX BCIHICCTB»

2.1

pPacCKpbIBaATb CMBICII OCHOBHBIX XHUMHWYCCKUX TIOHSATHUH: OKCH/,
KHCJI0T4, OCHOBAHHC, COJIb

2.2

ONpeNeNiTh MPHUHAAJISKHOCTh BEIIECTB K OINpENeIEHHOMY KIaccy
COEJIMHEHUH 1o Gopmynam

2.3

KHaCCI/I(l)I/ILII/IpOBaTL HCOPTaHNUYCCKUC BCIICCTBA

24

XapaKTCPU30BaATh (OHI/ICLIBaTB) 06H_[I/IC XHUMHUYECKHE CBOMCTBa




BELIECTB PA3JIMYHBIX KIIACCOB, MOATBEPXkIAsi ONMCAHUE IPUMEPAMHU
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3MPOBAaTh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa, BO3MOXHOCTH IIPOTEKAaHUS XUMHUYECKHUX
IIPEBPAILICHUH B PA3IIMYHBIX YCIOBUAX

2.6

CIeAOBaTh MpaBWJIaM MOJIb30BAHMS XUMHUYECKOM TOCYIOW H
1a00paToOpHBEIM 00OpYIOBAaHUEM, a TAKXKE IPaBWIIAM OOpAIICHHS C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSIMHU TI0 BBIOJTHEHHUIO
1a00PATOPHBIX XMUMHUYECKUX OIBITOB IO TOJTYYCHHIO W COOWMPAHHIO
ra3000pa3HBIX BEIIeCTB (BOJOPOAA M KHCIOPOJA), MPUTOTOBIICHUIO
pacTBOpPOB C ONPEACIEHHOM MacCOBOWM JOJIEM pPacTBOPEHHOTO
BEIIECTBA, TUTAHUPOBATH M MTPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacno3HaBaHUIO pPACTBOPOB IIEJOYed U KUCIOT C IOMOIIbIO
WHJUKATOPOB (JJakMyc, (heHon(Tanent, METUIOPaHXK U APYTHe)

2.7

IIPOBOJIUTH PACUYETHI 10 YPABHEHHUIO XUMHYECKOMN pEeaKIINU

I[Io Tteme: «llepuommuecknii 3akoH u Ilepmonnueckass cucrema
xumuueckux sneMeHToB JI. WM. MenaeneeBa. CTpoeHHE aTOMOB.
Xumuyeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHATUH: SOpO aTroma,
NIEKTPOHHBIA CJIOM aroMa, aToMHas OpOMTaldb, pajuyc aToMa,
XMUMHUECKas CBsI3b, MMOJIAPHAs W HEMOJISIpHAs KOBAJEHTHas CBSI3b,
ANIEKTPOOTPHUIIATENILHOCTh, HWOHHAs CBfA3b, WOH, KaTHOH, AaHHOH,
CTENEHb OKUCIICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHWYCCKHUE DJICMCHTHI

3.3

OIHCBHIBATh U XapaKTepu3oBaTh TaOnmuHyro Gopmy Ilepunommdeckoit
CHCTEMBl XMMHYECKHX JJIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHAS
noarpynma (Arpymma)» u  «nobouyHas mnoxarpynmna (brpymma)y,
«MaJtble» M «OOJIBIITHE) TIEPHOIbI

34

packpsiBaTh cMmbich [lepuogmyeckoro 3akona .M. Menpgeneena:
J€MOHCTPUPOBATh MOHUMAHKUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX DJJIEMEHTOB OT uX mnosoxeHus B Ilepuoanueckoit
CUCTEMeE

3.5

COOTHOCHTDB O603Ha‘ICHI/IH, KOTOPEBIC HMCIOTCA B Ta6n1/me
«Hepnozu/meCKaﬂ CHUCTCMa XHUMHYCCKHUX 3JICMCHTOB I[I/I
MenpgeneeBa» ¢ 4YMCIOBBIMU XapaKTCpUCTUKAMH CTPOCHHUS aTOMOB
XMUMHYCCKHUX JJICMCHTOB (COCTaB H 3apsaa sAaapa, 06].].[66 qHucCJIo
QJICKTPOHOB U PaCIpPCACIICHUC UX 10 DJICKTPOHHLBIM CJ'IOHM)

3.6

OIIPCACIIATH CTCIICHDb OKHCJICHUA 3JICMCHTOB B 6I/IHapHLIX
COCOIUHCHHUAX

3.7

ONpCACIIsITL BUJ XHMHUYECKOH CBS3U (KOBaHeHTHaH n I/IOHHaﬂ) B
HCOPTraHUYCCKUX COCIUHCHUAX

9 KVIACC

Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs




IIo Teme: «BCH_ICCTBO 1 XUMHYCCKasd pCaKusi»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHSATUWA: pacTBop,
BJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOJUTHYECKAs JUCCOLMALMA,
peaKiuu WMOHHOTO OOMEHa, KaTaln3aTrop, XMMHYECKOE paBHOBECHE,
obpaTuMble u HeoOpaTUMBbIe peakuuu,
OKHCIINTETbHOBOCCTAHOBHUTEIIHLHBIC peakuuu, OKHCJINTEID,
BOCCTAHOBUTEJIb, OKHCJIEHUE W BOCCTAHOBJIEHWE, aJUIOTPOIINS,
aM(pOTepHOCTh,  XUMHUYECKas  CBsI3b  (KOB&ICHTHAs, HOHHA,
MeTaJUIMuecKas), KpPUCTA/UIMYecKass peméTka, CIUIaBbl, CKOPOCTb
XUMHUYECKON PEaKIuu

1.2

HUILUTIOCTPUPOBATEL B3aMMOCBA3b OCHOBHBLIX XHUMHYECKUX MOHSATHA W
IMPUMCHATD O3TU NOHATHUA IMTPHU OITMCAHNWU BEIICCTB U UX npeBpameHnﬁ

1.3

COCTaBIIAITh ypPaBHEHUS 3JIEKTPOJUTUYECKON IUCCOLMAIMM KHCIIOT,
LIeJI0Yeld W COJIEH, IOJHBIE W COKPAIIEHHBIE YPABHEHHUs pEaKIMi
HMOHHOTO 0OMeHa

1.4

pacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
MTOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca STHUX pPeaKIHii

1.5

MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKON PEAKIINU

ITo Ttemam: «Hemeramnel M WX coeauHEeHHA» MW «MeTamnbel U WX
COEIMHEHUS

2.1

XapaKTePHU30BaTh (OMUCKHIBATE) OOIINE U CTIETIM(PUICCKUE XUMUICCKUE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXkAas OMHCAHUE
MpUMepPaMU MOJIEKYJISIPHBIX U MOHHBIX YpPaBHEHHI COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPaBHEHUS PEAKIHMH, MOATBEPKIAIONINX CYIIIECTBOBAHUE
TEHETUYECKOM CBS3U MEXKIY BEIIECTBAMH PA3TUYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXXHOCTH IPOTEKAHUA XHUMHYCCKHUX HpeBpaH_[eHI/Iﬁ B pPa3JIMYHBIX
YCIIOBUAX
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cleoBaTh IpaBWIaM TMOJb30BAaHUS XUMUYECKOW TOCyIoll H
1a00paTopHbIM OOOpYIOBAaHUEM, a TAKXKE IMpaBWIaM OOpalieHHs C
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHUYECKUX OMBITOB IO IMOJYYCHHIO M COOHMpaHHIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a)

2.5

IPOBOAMTh pEaKIUH, IOJATBEPIKIAIONINE KAYeCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACIO3HABATH OTMBITHBIM MYTEM XJIOPHJI-,
Opomuza, wuoauna, KkapObonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHMS, MOHBI W3yYCHHBIX METAJLJIOB,
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHMYCCKUX BEIECTB

[To Teme: «XUMHS U OKpYXKAIOIIAsL CPENA»

3.1

pPaCKpbIBaTb  CMBICII OCHOBHBIX XHMHUYCCKHUX MMOHSATHM: HI[K
BCIICCTBA; KOPPO3Us METAIJIOB

3.2

IPUMEHATh OCHOBHBIE OIEpAallMM MBICIUTEIBHON JEATEIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0000IeHNe, CHUCTEeMAaTU3alIHIo,
BBISIBJICHUE NPUYMHHO-CIEICTBEHHBIX CBSI3€W — Ui U3Y4YEHUs
CBOMCTB BEIIECTB M XMMHYECKHUX pEaKLUH; €CTECTBEHHOHAY4YHbIE
METOJbl TO3HAaHWS — HaOJIOJICHWEe, W3MEpEHUE, MOJEeTUpPOBaHHE,
HKCIEPUMEHT (peaJIbHbIA U MBICIICHHBIH)







IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM YE€JIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemectBa. PU3NMYECKHE CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE
BEIIECTB

1.2

ITonsarue o METOJaX IMO3HAaHUA B XUMUH. YucTteie BeUICCTBA U CMECH. CriocoOnI
pa3aeieHust cMecen

1.3

ATOMBI M MOJNEKYIbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJIBI XUMHUYECKUX
21eMeHTOB. IIpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YIEHUE

1.4

Xumuueckas popmyna. BaleHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA ~ cocTaBa  BemectB.  OTHOcUTENbHAass ~ aTOMHas — Macca.
OTtHOocuTenbHAs MOJIEKYJIsIpHas Macca. MaccoBas 10JIs1 XUMHUYECKOTO 3JIEMEHTA
B COCIMHEHNH

1.5

KonnuectBo BemectBa. Monbs. MoussipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYCCKUX COG)II/IHeHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKHE SBJICHMUS. XUMUYecKas peakuus U e€ MpPU3HAKM.
3aK0H COXpAaHEHHS MACChl BEIIECTB. XUMHUUYECKHe ypaBHeHUs. Kinaccudukarus
XUMUYECKUX PEaKIuii (COCTUHEHMS, PA3JIOKEHHS, 3aMeIeHUsI, 0OOMEHA)

1.7

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCY0#, ¢ MpaBuiIaMu
pabotel B Jjaboparopuu W TOpuéMamMu  oOpaimieHus ¢ J1abopaTOPHBIM
o0opynoBaHHEM, W3yYeHHUE W OINUCaHWE (PU3NYECKUX CBOWCTB 0O0Opa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmojaeHue ¢Gu3nyeckux (IJIaBJICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHHE U KOHICHCAllUs BOJAbI) U
XUMHYECKUX  (TOpeHHe CBeYd, [MpOKaJMBaHWE METHOW  IMPOBOJIOKH,
B3aMMOJICIICTBIE MeJla C KHUCJIOTOW) SIBICHUN, HAONIOEHHWE U OIUCaHUE
OPU3HAKOB MPOTEKaHWs XUMHUYECKMX peakuuid (pa3jioxkeHue caxapa,
B3aMMOJICHICTBE CEpHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3iokKeHHe
ruapokcuaa menu(Il) mpu HarpeBaHuu, B3aUMOJICICTBHE JKeie3a C PACTBOPOM
conu Meau(1l), uzyuenue cnoco6oB paszaeneHus: cMeceit (C MOMOIIBI0 MarHUTa,
¢bunbTpoBaHUE, BHINAPUBAHUE, NUCTWILIAIUSA, XpomaTorpadus), MpoBeAcHUE
OYKCTKU MOBAPEHHOM coM, HAOIIOJICHUE U OTMMCAHKUE PE3YIbTATOB MPOBEACHUS
OTIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUe MoJelei
MOJIEKYII (IIIapOCTEPKHEBBIX )

Baxwueiiune MPEACTAaBUTCIIM HCOPIraHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmecp razos. CocraB Bosayxa. Kucimoponx — asmeMeHT U mpocroe
BemiecTBo. HaxoxaeHnue kuciopona B Mpupoje, puznyeckue M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Okcunpl. IIpumenenue kuciaopoga. CrocoObr
HOJy4eHUsl KHCIOpoJa B JIAOOpaTOpuu U MPOMBILNUIEHHOCTH. Kpyrosopot
Kucinopoja B npupoje. O30H — ajioTponHasi MoAMpHUKaIMsI KUCI0poaa

2.2

TennoBoit 3pPekT XuMHUUeCKoi peakuy, TEPMOXUMUYECKNE YPaBHEHHUS, IK30-
U SHAOTEPMHUUYECKUE PeaKK. TOIUIMBO: yroyb U METaH. 3arps3HEHUE BO3AyXa,
yCUJIEHHE MAapHUKOBOTO 3(pekra, pazpymieHrne 030HOBOTO CI0s




2.3

Bomopon — anemeHT u mpocroe BemectBo. HaxoxaeHrne BOIOpoAa B MPUPOJIE,
¢u3uyecKkue W XHMHUYECKHE CBOWMCTBA, INPUMEHEHHE, CIIOCOOBI TOJIyYEHHMSI.
Kucnorte! u conu
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Modnsipublii 00bEM ra30B. PacuéTbl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®dusnueckue CcBoWcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
Hacpiiennbpie 1 HEHACBIIEHHBIE PACTBOPBI. PaCTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XHUMHUYECKHME CBOMCTBA BOJBL
OcHoBanusi. Ponp pacTBOpoB B mpupojie U B KU3HM 4denoBeka. Kpyrosopor
BOAbl B IpUpojJie. 3arps3HEHHE NpUpPOJHBIX BojA. OXxpaHa U OYHCTKA
IIPUPOJHBIX BOJ

2.6

Knaccudukanus neopranmveckux coenunenuid. Oxcuapl. Knaccudukarus
OKCUJOB: cojeoOpa3yrouue (OCHOBHbIE, KHUCIOTHBIE, amMQOTepHbE) U
HecosieoOpa3yromue. Homenknarypa okxcuioB. dusmueckne M XUMHUYECKHE
CBOMCTBA OKCUIOB. [loydeHne okcuion

2.7

OcHoBanus. Knaccudukanust ocHOBaHMI: IIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HoMmeHkarypa ocHOBaHUN. PU3NYECKHE U XMMUYECKUE CBOMCTBA
ocHoBaHMH. [TosryyeHne ocHOBaHU

2.8

Kucnotsl. Knaccudukanus xucnor. Homenknatypa kuciaor. duznueckue u
XUMHYECKHe CBoOiicTBa KHCIOT. Psam aktuBHOoctH MetamamoB H.H. bekerosa.
[Tonyyenue kuciaoT

2.9

Commu. HomeHnknarypa coisieil. @uU3NYeCKHEe W XUMHYECKHE CBOMCTBA COJIEH.
[Tonydyenue coient

2.10

I'enernyeckas cBSI3b MECXKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHeHI/Iﬁ

2.11

XUMUYECKUH  DKCIEPUMEHT: KAuye€CTBEHHOE OINpENEICHUE  COAEpKaHUs
KHCJIOpOJIa B BO3JAyXe, IMOJydeHUe, coOupaHue, pacrlo3HaBaHUEC U H3YYCHHE
CBOWCTB KHCIIOpOJa, HAOIOICHUE B3aMMOJICUCTBHS BEIIECTB C KHCIOPOJIOM U
YCIIOBHSI BOBHUKHOBEHHUS W MIPEKpaIIeHUs] TOPEHUs (T0XKapa), 03HAKOMJICHHE C
oOpa3liaMu OKCHUJIOB M OIMCAaHHE MX CBOWCTB, IIOJIydeHHE, CoOUpaHue,
pacro3HaBaHUE W HW3YYCHHE CBOWCTB BOJOpOJa (TOpPEHHUE), B3aUMOJCHCTBHE
Bojiopoaa ¢ okcuaoMm Menu(Il) (BO3MOXHO HMCIIOIB30BaHKUE BHICOMATEPUATIOB),
HaOJIFOICHHE O0pa3IOB BEIMIECTB KOJMYECTBOM 1 MOJIb, HCCIICIOBAaHUE
0COOCHHOCTEH PAcCTBOPEHHS BEIIECTB C PA3IMYHONM  PaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOW J0JIEM pacTBOPEHHOTO
BCIIIECTBA, B3aUMOJICHCTBHE BOJIbI C MeTa/UlaMHd (HAaTpUeM U KaJbI[MEM)
(BO3MOXHO HCIIOJIb30BAHHE BHJICOMATEPHAIIOB), OIPEACICHUE PAacCTBOPOB
KHCIIOT W IIeJoYeld C TIOMOIIbI0 HHAMKATOPOB, MCCIEIOBaHHE O0O0pa3IoB
HEOPraHWYECKUX BEIECTB PA3IMYHBIX KJIACCOB, HAOJIOJICHHE W3MCHCHUS
OKpacKd HMHJMKAaTOpPOB B pPAcTBOpAX KUCIOT M IIEJIOYEH, HU3yYeHHUE
B3auMmoeicTBus okcuga meau(Il) ¢ pacTBopoM CepHOM KHCIOTHI, KHUCIOT C
METaJUIaMH, PEaKUUi HeUTpanu3aluuu, OJTy4YeHUE HEpacCTBOPUMBIX OCHOBaHUH,
BBITECHEHHME OJHOTO MeETaUla JPYyrMM M3 pacTBOpa COJM, pELICHUE
JKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxHellne KiacChl HEOPraHMYECKUX
COCIMHEHMUI

[lepunoanueckuii 3akoH u [lepuoandeckas cucteMa XUMHUYECKUX 3JIEMEHTOB
J.1. MenpaeneeBa. CTpoeHne aToMOB. XUMHUYeCKask CBSA3b. OKUCIUTENBHO-
BOCCTAHOBHTEJIbHBIE PEAKIIUU

3.1

[lepBpie MOMBITKH KIACCU(PUKAIMKU XUMHUYECKUX dJIeMeHTOB. [lonstue o
TPYIIaxX CXOTHBIX DJIEMEHTOB (IETOYHBbIE U IIEIIOYHO3EMENTbHbIC METaILIbI,
TJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpble 00pa3yrT amdoTepHbIE




OKCHU bl U THAPOKCHUIbL

3.2

IIepnognueckuint 3axoH. [lepuoguueckas cucreMa XuMU4eCKUX uieMeHToB 1. 1.
Meneneesa. KopoTkonepuoanas u JUIMHHOTIEPUO JHAS (bopmbI
Ilepnoguueckoit cucrembl XuMHYecKMX aieMeHToB JI.M. Menneneesa.
[Iepuoasl m rpynmsl. PU3MYECKUH CMBICI HOPAIKOBOTO HOMEpPA, HOMEPOB
IIEPUOJIA U I'PYIIBI 2JIEMEHTA
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Crpoenue atomMoB. CoctaB aroMHbIX sjep. M3otonbl. Dnekrponsl. CtpoeHue
AJIEKTPOHHBIX 000J04YeK aroMoB TmepBbIX 20 XHMHYECKHX 3JIEMEHTOB
[Tepnognueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO
3JIEMEHTA MO €ro nojoxkeHuro B [lepuoanueckoii cucreme [I.M1. MenneneeBa
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3aKOHOMEPHOCTH HM3MEHEHUsl paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAIUIMYECKUX CBOMCTB MO TpyNIaM M IEPUOJAM.
3nauenue [lepumonnueckoro 3akoHa u [leproanueckoil CUCTEMbl XUMHUYECKHX
3JIEMEHTOB JUISl pa3BUTHUS Haykd W mnpakTuku. .M. MenneneeB — y4€Hbld U
I'PaKJIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPUIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MloOHHAas CBS3b

3.6

Crenenb okucieHus. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakuuu. [Iponecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUA. OKUCINTEIN U BOCCTAHOBUTEIHN

3.7

XUMUYECKUH HKCHEPUMEHT: H3Yy4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aUMOJCWCTBUE THUIAPOKCHAA LHUHKA C PACTBOPAMM KHCIOT H
[IeJ04Yel, POBEICHNUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-
BOCCTAHOBMTENbHBIX peakiil (rOpeHue, peakluu pa3IoKeHHsl, COEJUHEHNU)

9 KJIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

BeH_[eCTBO 1 XUMHWYCCKaAA pCaKusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKuX 3aeMeHToB J[. 1.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTU B HM3MEHEHHUU CBOWCTB
XUMUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUSI W WX
COCIMHCHUN B COOTBETCTBHM C IIOJIOXKEHHUEM 3jeMeHTOB B Ilepmomnueckoi
CHUCTEME U CTPOCHHUEM MX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3H. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BCIICCTBA OT THIIA KpPICTB.J'IJ'IPI‘ICCKOﬁ peHléTKI/I
U BUJA XUMHYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHNYCCKUX
BCIICCTB (MG)I(IIYHapOI[Haﬂ u TpI/IBI/IaJ'IBHaH). XHWMHYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIIUXCA K  Ppa3jin4YHbIM Kj1accaM HCOPraHU4CCKUX COCEHHGHHﬁ,
T'CHCTUYCCKAA CBA3b HCOPTAHWUYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peaklui 10 pa3IuuHbIM MpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKLMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo
U3MEHEHMIO CTeNeHeN OKMCIEHHS XMMHUYECKHX 3JEMEHTOB, M0 0OpaTHUMOCTH,
0 YYacTUIO KaTajau3aTopa). OK30- U SHAOTEPMUYECKHE  peakIuH,
TEPMOXMMHUYECKHE ypaBHEHUs. I[0HATHE O CKOPOCTH XUMHUYECKOMN peakuu

1.4

[Mousitue 00 O6paTI/IMBIX u HCO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. Ilonsatue o
TOMOTI'CHHBIX U I'€TCPOTCHHBIX PCAKIUAX. IlonsaTre 0 XUMHYECKOM PaBHOBCCHUU.
q)aKTOpLI, BJIMAIOIIHUC Ha CKOPOCTb XUMHUYECKOM PCaKik M TIOJIOKCHUC




XUMHYCCKOTI'O PABHOBCCHUS

1.5

OKHCAUTENBHO-BOCCTAHOBUTEIIbLHBIE peakuuu, JIEKTPOHHBIN Oananc
OKHCIUTEIILHO-BOCCTAHOBUTENIbHOW  peakiuu.  CocTaBieHHE — ypaBHCHHU
OKHCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C HCIOJB30BaHUEM MECTOJA
AJIEKTPOHHOTO OajiaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Katunonsl, anHnoHsl. MeXxaHU3M JUCCOIMAIIMU BEUIECTB C PA3IMYHBIMU BHIAMHU
xuMudeckoi cBsizu. CreneHp qucconuanui. CHIBHBIC U CIIA0bIe 3JICKTPOJIHTHL.
Peakiiun nonHoro ob6meHa. YCIOBHS MPOTEKaHUS peakluii MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHUs peakuuii. CBOWCTBA KHUCIOT,
OCHOBAaHMH M cCOJiell B CBeTe NPEIACTABICHUNH 00 3JIEKTPOJIUTUYECKON
nucconnanuu. KauectBeHHble peakiiu Ha MOHBL. [loHsATHE O THApPOIM3E Cosei

1.7

XUMHUYIEeCKHI OKCIICPUMCHT. O3HAKOMJICHUC C MOJACIIKIMU KPHUCTATINIMYCCKHUX
peETOK HEOpraHUYECKHUX BEIIECTB — METAIJIOB W HeMmeTalsioB (rpadura u
ajMasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATpHUS); UCCICIOBAHUE 3aBUCHMOCTHU
CKOPOCTHM XHMHYECKOM peaklUu OT BO3ACUCTBUS pa3IMUHBIX (HAKTOPOB;
WCCIIe/IOBaHUE  DJICKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMANMM  KUCIIOT, TWIeNoYed u coyieil  (BO3MOXKHO HCIOJB30BaHUE
BHJICOMATEpUAIIOB); TIPOBEACHUE OTBITOB, HUTIOCTPUPYIOMINX TPU3HAKA
MIPOTEKaHMsI PeaKIMi HOHHOTO oOMeHa (0Opa3oBaHue Ocajka, BbIACIEHHUE Tra3a,
o0pa3zoBaHHE BOJIbl); OMBITOB, WJUTFOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAaHOBUTEJbHBIX peaKIUi (TOpeHHe, peakuu pPa3JIoKEeHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTAaHWYCCKUX BEIIECTB C MOMOIIBI0 KAYeCTBEHHBIX PEaKIIHiA
Ha MOHBI; PEIICHNE SKCIIEPUMEHTAILHBIX 3a]1a4

Hemeranner u nx COCIUHCHUA

2.1

OO6mrass  xapakrtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyeckue CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHUYECKHME CBOMCTBAa Ha MpHUMEpE Xjopa
(B3auMoeiicTBUEe ¢ MeTa/lllaMd, HeMeTaJUlaMH, IiesodyaMu). XJIOPOBOJIOPOA.
ConsiHast KMCIIOTa, XUMUYECKHE CBOWCTBA, MOJIyueHUe, npuMeHeHue. JlelictBue
XJIOpa ¥ XJIOPOBOJOPOJa Ha OpraHU3M uejloBeka. BakHeilline XJI0puabl U UX
HaX0JIeHHUE B IPUPOJIE

2.2

OO6mrass xapakrepuctuka auieMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeNeHN okuciaeHusd. CTpoeHue u pU3nUecKue cBocTBa
IOPOCTBIX BEIIECTB — KHCIOpPOJa U Cepbl. AJIOTPOIHBbIE MOAM(UKALUU
KHCIOpoJa U cepbl. XMMHYECKUE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢usnyeckue M XuUMHUUecKue cBoHcTBA. OKCHIBI cepbl KakK MpPeICTaBUTENN
KUCJIOTHBIX OKcHJIoB. CepHas KUCIIOTa, (PU3MYECKHe M XMMHMYECKHE CBOMCTBa
(oOmme Kak mpeacTaBUTENs Kiacca KUCIOT M cnenuduyeckue). XUMHUYECKHUE
peakluu, JeKallde B OCHOBE HPOMBIIIICHHOTO croco0a IMOJydeHHUs CEepHOU
kuciotTel. Ilpumenenune. Conm cepHON KHMCIIOTHI, Ka4eCTBEHHAs pPEaKLHs Ha
cynbdar-uoH. HaxoxneHnue cepbl u €€ coeMHEHUH B mpupojae. XUMHUYECKOe
3arps3HEHHE OKpYKaIoIIeld cpesbl COEUHEHUSMH Cepbl (KHCIOTHBIE TOXKIH,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), COCOOBI €ro MpeI0TBPAIEeHUs

2.3

OOmiast xapakTtepucTuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHBIE CTETIEHN OKUCIIEHUA. A30T, pacIpOCTPAaHEHUE B IPUPOJE,
¢usnyeckue U XxuMuueckue cpoiictBa. Kpyrosopor a3ora B npupoae. AMMHaKk,
ero (u3nyeckue W XMMUYECKHE CBOICTBA, MojydyeHue u npumeHenue. Conum
aMMOHHS, MX (Qu3MyeckMe M XUMHUYECKHE CBOMCTBA, NpPHUMEHEHHE.




KauectBenHnasi peakiusi Ha MOHbI aMMOHUs. A30THAasl KHCIIOTa, €€ MOJy4yeHue,
¢usnueckne W XUMHUYECKHE CBOWCTBa (0OmIME KaK MPEICTaBUTENS Kiacca
KHCTOT U cnenududeckne). Vcnoib30BaHUE HUTPATOB M COJICH aMMOHHS B
KayecTBE MHHEPAJIbHBIX yJOOpeHU. XUMHUECKOe 3arpsi3HEHHE OKPYKaIoIIen
Cpelbl COEIMHEHUSIMH a30Ta (KUCIOTHBIE JIOXKIH, 3arpsi3HEHHE BO3/1yXa, TTOYBbI
Y BOJIOEMOB)
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®dochop, amtorponHbie Moaudukamu dochopa, GU3MUECKHE U XUMUYCCKHE
croiictBa. Okcun ¢dochopa(V) u dochopHas xuciora, QUINISCKUE W
XHUMHYECKHE CBOMCTBA, moiydeHue. Mcmonp3oBanme ¢ocdaroB B KauecTBe
MUHEPAJIbHBIX YA00peHHA

2.5

OO6miass xapaxkrtepuctuka s1neMeHTOB [VA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepPHBIE CTETIEHW OKUCICHUS. YTJIepoJ, aJuIOTPOIHBIC
MOM(UKAIIIK, PACTIPOCTPAaHEHUE B TIpUpoje, (U3NYeCKHe M XUMHUYECKHE
cBoiictBa. AncopOuus. Kpyrosopor yriepona B mpupoje. OKcuabl yriepoaa,
X (u3nYecKkne W XMMHUYECKHE CBOICTBA, JCHCTBHE Ha JXUBBIE OPraHU3MBI,
MOJTydeHHE U TIPUMEHEHHUE. DKOJOTHYECKHE MPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(IV); rumoresa rino0anbHOrO TMOTETUICHHWS KIWMaTta;, MapHUKOBBIN
abdext. YrompHas kuciaora U e€ ConM, UX (U3UYECKHE W XUMUUYECKUE
CBOWCTBa, MOJYYEeHHE W TpUMeHeHue. KadecTBeHHas peakiusi Ha KapOoOHaT-
noHbl. Mcnonp3oBanne KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO35IMCTBE

2.6

HepBOHaLIaJ'IBHBIe IIOHATHUA 06 OpFaHI/IquKI/IX BCIIIECTBAX KAaK O COCOAUHCHUAX
yriaepona (MeTaH, A3TaH, JTHJICH, AalleTHUJICH, 3TaHOJ, TJHUIEPHH, YKCyCHas
kuciora). VX coctaB m xumuueckoe crtpoeHue. [loHsTre o Ouomornyecku
BOXHBIX BEIECTBAX: XHUpaX, OeNKax, YIrJIeBoJax — M HMX POJIU B JKU3HHU
yeoBeka. MarepuanbHOe €IWHCTBO OPraHMYEeCKHMX W HEOPraHMYEeCKUX
COEeIUHEHNN

2.7

Kpemuwuii, ero ¢usnueckne # XUMHUYECKHE CBOMCTBA, TIOJydeHHUE U
npumenenue. CoenuHeHuss KpemHusi B npupoze. OOmue mpenctaBieHus 00
okcugie kpeMHusA(IV) u kpeMHneBoi kuciote. CHIMKATHI, KX MCIOJb30BaHUE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepuarbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. IIpobiembr OGe3o0macHOTro
UCIIOJIb30BAaHUS CTPOUTENIbHBIX MaTepUaIoOB B MOBCEIHEBHOM KU3HU

2.8

XUMHUYECKUN SKCHEPUMEHT: H3y4YeHHEe O0pa3lloB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISIHOM KHCJOTBI; IPOBEIEHNE KAYECTBEHHBIX PEAKLUN HA XIJIOPHJI-
MOHbl M HaOJIOJCHUE IPU3HAKOB HUX MPOTEKaHUS; OIBITHI, OTPAXKAIOIIUE
¢u3nyeckre U XMMHUYECKHE CBOMCTBA IaJIOTEHOB U UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BMJICOMATEpUANIOB); O3HAKOMJICHHE C o0pasuamu XJIOpUAOB
(raloreHuoB); O3HaKOMJIEHME C oOpa3uamu ceppl U €€ COCIUHEHUSMHU
(BO3MOXKHO ~ HCIIOJIb30BAaHME BMJIEOMATepHalIOB); HAOIMIOAEHUE mpoliecca
oOyrnuBaHus caxapa MoJ JCWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3y4eHHE XUMHUYECKUX CBOMCTB pa30aBIEHHOW CEpHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cynbpaT-uoH M HaOIIOJeHUEe TMpH3HaKa eé
NpOTEKaHUs; O3HAKOMJIEHHE C (PM3UUYECKUMU CBOWCTBAMHM a30Ta, (ochopa u ux
COEMHEHUH (BO3MOXKHO HCIOJb30BaHUE BHJIEOMATEpUANIOB), 0OOpazlaMu
a30THBIX U (oCcOPHBIX yHOOpeHUH; ModydeHre, coOupaHue, paco3HaBaHue U
N3Y4YEHHE CBOMCTB aMMHaKa; IPOBEJCHHE KauyeCTBEHHBIX pEaKIMi Ha HOH
aMMOHUST U QochaT-HOH U HU3YYEHHE NPU3HAKOB HX MPOTEKaHHUS,
B3aUMOJIEICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEbIO (BO3MOKHO
HCIOJIb30BAHNE BHMJICOMATEPUANIOB); HM3YYEHUE MOJEIEH KPUCTAIUIMUECKUX




peméTok anmasza, Tpadmura, (QyuiepeHa; O03HAKOMIIEHHE C  IPOIECCOM
azicopOIMK pacTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTUBOra3a; IOJIydeHUE, COOMpaHHE, paclO3HABAaHUE U H3YUYEHHE CBOICTB
YIJIEKUCIIOrO rasa; IPOBEJECHUE KayeCTBEHHBIX peakluid Ha KapOoHaT- u
CUJIMKAT-UOHbl M H3y4YEHHE IIPU3HAKOB HX IIPOTEKAHMS; O3HAKOMIICHHE C
IPOAYKIMENH CWJIMKAaTHOM IPOMBIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHBIX
3a1a4 1o teme «BaxkHelre HeMeTaJIIbl U UX COSUHEHUS»

Mertannsl 1 ux COCINHCHUA

3.1

OO01ast XapakTepUCTHKA XMMHUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxenuss B Ilepuonnueckoi cucreMe XUMHYeCKux dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
MeTajyInyeckasl KpUcCTalsinyeckass pemeérka. OJIEKTPOXUMUYECKUH  psf
HaIpsDKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTayuioB. O0Imue crnocoObl MOTydeHus
MeTayuioB. [loHATHE O KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CraBsl (CTallb, YyT'YH, AIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHUE B
OBITY M TPOMBIIICHHOCTH

3.3

[[lenounsle MeTauIbl: MOJOXKEHHE B Ilepuonnyeckod cuCTEME XUMHUYECKHX
anementoB J[.MI. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJIEHHE B MPHUPOJIE.
duznyeckue 1 XUMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIIbI U
TUAPOKCUABl HaTpusi M Kanusd. [IpuMeHeHHe IIeNOYHBIX METAUIOB M HX
CoeqUHEHNN
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Illenoyno3eMenbHbIE  METaylbl MarHuii W KaJdbLMH:  IIOJIOKCHHE B
[Tepuoanueckoit cucreme xuMuueckux anemMenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXxOXACHHE B Tpupoae. PU3MYECKHEe M XUMHYECKHE CBONCTBA
MarHus ¥ Kaiublius. BakHeline coenuHeHUs KaibIus (OKCHI, TUIPOKCH,
cosn). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHU S

3.5

AmoMuHMI: TIoNIokEeHUEe B Ilepromumyeckoil cucTeMe XMMHUYECKHX SJIEMEHTOB
J.W. MenneneeBa; CTpoeHHUE aToMa; HaXOXACHUE B mpupoiae. Duzuueckue u
XUMHYECKHE CBOMCTBA aIFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCUIA M THIPOKCHIA
ATIOMHUHUS

3.6

Keneszo: nonoxkenue B [lepuoanueckoi cucreme XuMuieckux anemeHton J[. M.
MenpeneeBa; CTpOEHHUE aTroMa; HaxoXJaeHue B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOWMCTBa jkene3a. Okcuubl, Tuapokcuabl u coiu xene3a(ll) u
xene3a(Ill), ux cocras, cBOICTBa U MOTyYEHHE

3.7

XHUMHUYECKUH 3KCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMHi METAJIJIOB U CILIABOB,
X (U3MYECKUMH CBOWCTBAMU; U3YyYCHHE PE3yJIbTATOB KOPPO3UH METAJUIOB
(BO3MOKHO HCIIOJIb30BaHUE BH/ICOMATEPHAJIOB), oco0eHHOCTEH
B3aMMOJICCTBUSL OKCHJIAa KaJbllUsi MW HATpUs C BOJOH  (BO3MOXKHO
UCIIOJIb30BAHUE BHJICOMATEPUAJIOB); MCCJICIOBAHUE CBOWMCTB JKECTKOH BOJIBI;
mpoliecca TOpPEHHUs IKele3a B KHCIopojae (BO3MOXKHO — HCIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIUN Ha HOHBI
(MarHus, Kajblus, adroMuHMs, OuHKa, sxkeneza(ll) w sxemesa(Ill), memm(ID);
HAOIOJICHNE M OMHCaHUE MPOIECCOB OKPAIIMBAHUS TUJIAMEHU MOHAMHU HATpPHS,
Kaaus W Kanblusg ~ (BO3MOXKHO  HCIIOJIb30BaHHWE  BUJEOMAaTEPHAIIOB);
ucclieJoBaHne aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATOMHHHUS M THAPOKCHIA
[MHKA; pelIeHHEe dKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BaxkHeine MeTamibl U
HUX COCTUHECHUS

XUMHs U OKpy’Karolas cpeaa




4.1

HoBeie Marepuainbl U TexHOJOTHM. BemecTtBa U marepuanbl B MOBCEAHEBHOMU
JKU3HU 4YeJIOBEKa. XUMHUS U 3J0pOoBbe. be30macHoe uCroab30BaHUE BELIECTB U
XUMHYECKUX peakiuii B ObiTy. IlepBasi mOMOIIb MpHU XUMHUYECKHX O0XKOTrax U
OTpPaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  IPaMOTHOCTH.  XUMHUYECKOE  3arps3HEHHE
okpyxatomerd cpeabl [1JIK. Pons XxuMun B pelieHuu 3KOJIOTMYECKUX MPOOIIeM.
[IpupoaHble MCTOYHUKHM YII€BOAOPOAOB (Yrojib, NPUPOJHBIA ra3, He(Th),
IPOAYKTHI MX MEPepabOTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3ydyeHUEe 00pa3l0B MaTepUaJIOB (CTEKIIO, CILIABBI
METaJIJIOB, MIOJIUMEPHBIE MaTEPUAIIbI)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOoOBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAaEMOCTH SIBJICHUH MpPUPOJbl, NOHUMAHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 0O0JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOILIell KyJIbTypbl M HpPaKTHUYECKON
JEATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;
ITOHMMAHHE MECTA XUMUU CPEJIA IPYIUX €CTECTBEHHBIX HAyK

1.2

0 HAaY4YHBIX MCTOJaxX IMO3HAHWA, B TOM YUCJIC SKCIICPUMCHTAJIbBHBIX U
TCOPCTUYCCKHUX MCTOAAaX HMCCICAOBAHUA BCIICCTB W HUIYUYCHUA
XUMHNYECKHUX peaKquI; YMCHHUE HCIIOJIB30BaTh MOJCIN JJIA
00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax nmpodeccHoHaATBHON NEATeTbHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMH TCXHOJIOTUAMHU, OCHOBAHHBIMHU Ha JOCTHIKCHHAX
XUMHYECKOH HAyKH, YTO ITO3BOJIUT OOYYArOIIMMCS paccMaTpUBaTh
XUMUIO Kak cepy cBoel Oynymiei mpodecCuoHaIbHOM AeSITeIbHOCTH
U cJieNlaTh OCO3HAHHBIM BBIOOp XMMMM KakK MPO(UIBHOTO MpeaMeTa
NP TIepeXoie Ha YPOBEHBb CPEHETO 00I1Iero oOpa3oBaHms

Brnagenue cucremMoil XMMUYECKMX 3HAaHUM M YMEHHE NPUMEHSTh
CUCTEMY XMMUYECKUX 3HAHHUM, KOTOpask BKIIOYAET:

2.1

Ba)XHEHIINE XHMUYCCKUE TIIOHATHS: XHMHUYECKHHA JIIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOJIHAS CMECh, OTHOCHTEJIBHBIC aTOMHas M MOJICKYJIpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJIPHBIN
00bEM, OKCHJI, KHUCIOTa, OCHOBaHHE, COJb (CpemHss), XUMHYCCKAs
peaknusi, pPeaKkiMd COCIMHEHHS, PEAaKIUH pPasIoKEHUs, pPEaKiuu
3aMeIleHUs, PEeaKkuu oOMeHa, TeryioBor A((EKT peakuuu, dK30- U
SHJIOTEPMHUYECKUE PEaKIMU, PACTBOpP, MAcCOBas JOJsI XUMHUYECKOTO
AJIEMEHTA B COCAMHCHUH, MAacCOBas J0JIS U TIPOLICHTHAS! KOHIICHTPALUS
BEILIECTBA B PACTBOPE, PO aTOMA, DIICKTPOHHBIN CJION aToMa, aTOMHasl
opOuTanb, paauyc aToma, BaJICHTHOCTh, CTCICHb OKHCIICHUS,
XUMHUYECKas CBSI3b, AIEKTPOOTPULIATECIIBHOCTS, MOJISIPHAS U HETIOJIIPHAS
KOBAJICHTHAass  CBs3b, HMOHHAs  CBSI3b, METAIMYECKAs  CBS3b,
KpHCTAJUIMYECKas pemeérka (aroMHas, WOHHAs, METaJUIMYecKasi,
MOJICKYJISIpHAsl), MOH, KAaTHOH, aHHOH, JJICKTPOJUT M HEIJICKTPOJIHT,
ANEKTPOJIUTAYECKAs]  JTUCCOIMAIMS, PEaKIUd HOHHOTO OOMeEHa,
OKUCITUTENTFHO-BOCCTAHOBUTENBHBIE ~ PEAKIMHM,  OKUCIUTENIh |
BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBICHHE, DIIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKIuH,
CKOpOCTh XUMHYECKOW peakimu, karaauzarop, [IJIK, xopposus
METAaJUIOB, CILIABbI

2.2

OCHOBOIIOJIAralole 3aKOHbl XHWMHUH: 3aKOH COXPaHEHHs MaccChl,
nepuoanueckuid 3akoH JI.M. MeHnneneeBa, 3aKOH TOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJpo




2.3

TEOPHUH XUMHH: aTOMHO-MOJIEKYIISIpHas TEOPHs, TEOPUS
AJIEKTPOJUTHUYECKON JUCCOUUALINU

Brnagenue ocHOBaMU XMMHUYECKON I'PAMOTHOCTH, BKIIFOUAOIICH:

3.1

YMEHHE MTPaBUIIbHO UCIOJIb30BaTh U3yUEHHbIE BEIIECTBA U MAaTEpUaJIb
(B TOM uHuClle MHHEpaJbHbIE YAOOpEHHUs, METaibl M CIUIaBbl,
IOPOAYKTHl TIepepabOTKU TPUPOJHBIX HMCTOYHHUKOB YIJIEBOJOPOJIOB
(yros, mpupogHOTO Tasa, HeTH) B OBITY, CEIbCKOM XO3SICTBE, Ha
NPOM3BOJICTBE W TOHUMaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIs OpraHu3Ma 4YeloBeKa; yMEHUE IPOrHO3UPOBaTh BIMSIHUE BEILIECTB
U XUMHUYECKUX IPOLECCOB HAa OPraHU3M 4YEJIOBEKA U OKPYKAIOILYIO

MIPUPOJHYIO CPEY

3.2

YMEHUE WHTETPUPOBATH XUMUYECKHUE 3HAHUS CO 3HAHUSIMU JAPYTUX
y4eOHBIX PEIMETOB
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HaJM4yue OmbITa paboThl C Pa3IUYHBIMU MCTOYHHKAMU HH(OpMaLUu
o XUMHMM (HayyHass M Hay4yHO-IOIMYJIspHas JUTepaTypa, CIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTMBHO OIICHMBATh HWH(POPMAIMIO O BEIIECTBAX, HX
MpEeBpaIeHUs X W  MPAKTUYECKOM  TPUMEHEHWH U  yMEHHUE
WCII0JIb30BAaTh €€ s peleHus yueOHO-TI03HaBaTeIbHbIX 33124

Bnagenue ocHoBaMM MOHSATHMHOIO amnmapara ¥ CHMBOJMYECKOTO
A3bIKa XUMUU JJI COCTaBJIEeHUS (HOPMYST HEOPraHMYECKHUX BEIIECTB,
YpPaBHEHUM  XMMHUYECKMX  PpEaKUUH; OCHOBAMM  XUMHUYECKOH
HomeHkiatypsl (IUPAC u TpuBnaibHOMN)

YMeHne oOBSICHATH CBSI3b TOJIOKEHHS djemMeHTa B Ilepuomnueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsia sjapa, oOIiee Yucio
9JICKTPOHOB), pacHpeleeHUEM DIIEKTPOHOB TI0 DJHEPreTHYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPUOIOB, KT U KaJIbIUS

[IpencraBienre 0  MEPUOJUYECKOM  3aBUCUMOCTH  CBOWCTB
XMUMHUYECKUX DJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPULIATEIBHOCTH),
IOPOCTBIX M CJIOXHBIX BEHIECTB OT TMIOJIOKEHHUS JIIEMEHTOB B
[lepuomuueckoir cucreme (B MalblX MEpUOJaX U TJIABHBIX
MOJArPYIIAax) U AIEKTPOHHOTO CTPOCHHUS aTOMa

Ymenue knaccuuuupoBartb:

7.1

XUMHNYCCKHUEC IJICMCHTbBI

7.2

HCOPraHNMYCCKUC BCIICCTBA

7.3

XUMHUYCCKUEC PCAKIIMHU

YMmenue OIIPCACIIATD:

8.1

BAJICHTHOCTb W CTCICHb OKHUCJICHUA XUMHWYCCKUX 3BJICMCHTOB, 3apsi
HOHa

8.2

BUJI XHMHUYECKOM CBSI3M U THII KpHCTaHHH‘ICCKOﬁ CTPYKTYPBI B
COCAUMHCHUAX

8.3

XapaKTep CPEaAbl B BOAHBIX paCTBOpPAX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHCIINTCIIb U BOCCTAHOBHTCIIb

YMmenue XapaKTCpru30BaTh (pI/I3I/ILIeCKI/IC 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anmas,
KpeMHUH, a3oT, docdop, cepa, XJIOp, HATpUH, Kalud, MarHuii,




KaJIbLIMH, AIFOMUHUH, JKeJe30)

9.2

CIIOXHBIX BEIIECTB, B TOM YHCJIE HMX BOJHBIX pPacTBOpPoB (BOja,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIbI U THUIPOKCHIBI
metamnoB I-IIA rpynn, amomunus, meau (II), nunka, xeneza (II u
III), oxcuast yraepona (I u IV), xpemuus (IV), azota u dochopa (111
u V), cepet (IV u VI), cepuucras, cepnas, azotucras, a30THasd,
(docdopHasi, yrojapHas, KpeMHUEBAsI KHCIIOTA U UX COJIH)

9.3

MPOTHO3MPOBATh M  XapaKTEPU30BaTh  CBOWMCTBAa  BEIIECTB B
3aBUCUMOCTH OT HX COCTaBa M CTPOCHHS, NPUMEHEHHE BEIIECTB B
3aBHCUMOCTH OT X CBOMCTB, BO3MOKHOCTbh MPOTEKAHUSI XUMUYECKHX
MPEBPAIIECHUI B PA3JIMYHBIX YCIOBHUAX

10

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEaKLUM, B
TOM YHCIIE:

10.1

peakiii HFOHHOTO 0OMeHa

10.2

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ

10.3

WUTIOCTPUPYIOIINX XUMHYECKHE CBOMCTBA M3YyYEHHBIX KJIacCOB
(rpynn) HeOpraHW4YeCKHX BEUIECTB

10.4

MOATBEPXKAAIOINX 'CHCTUYCCKYIO B3AMMOCBA3b MCKIY HUMU

11

YMeHue BBIUUCISTh (IPOBOANUT PACUYETHI):

OTHOCHTEIIbHYI0 MOJICKYJISIPHYI0O M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOTO JIEMEHTa B COETUHEHUH

11.2

MacCOBYIO JIOJTIO BEIIECTBA B PaCTBOPE,

11.3

KOJIMYECTBO BEIIECCTBA U €0 Maccy, 00bEM Ta30B

11.4

[0 YypaBHEHUSM XHMHYECKUX pEaKIHH M HaXOIUTh KOJIUYECTBO
BEIIECTBA, 00bEM U MacCy peareHTOB WJIM MPOIYKTOB peakluu

12

Branenue (3HaHME OCHOB):

12.1

OCHOBHBIMM  METOJaMH  HAy4yHOTO  TMoO3HaHHWS (HaOmrozeHue,
H3MepeHue, SKCIIEPUMEHT, MOICTUPOBaHNE) IIPU U3YYECHUH BEIIECTB U
XUMHYECKUX SBJICHUN; yMeHHe c(hOopMynIupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ pelIeHUs

12.2

Oe3omacHOM pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XHUMHYECKON
MOCYA0HU U 1a00paTOPHBIM 000PyIOBaHUEM

12.3

MpaBUJIaMK 0€30TaCHOTO OOpaIlleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TIOBCEHEBHOM YKM3HM, IPABUJIaMH MMOBEJICHUS B IEJIAX COSPEKCHUS
3I0POBbSI M OKpYXKAIOUIEl MPHUPOAHON Cpelbl; MOHHMaHuE Bpeaa
(omacHOCTH) BO3JCUCTBUS HA JKHMBBIC OPraHU3Mbl OINPEICIEHHBIX
BEIIECTB, CIOCOO0B YMEHBIICHUS U MPEAOTBPALICHUS HUX BPEAHOTO
BO3IEUCTBUA

13

Hanuuue MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA U OCYIICCTBIICHUA
CICAYIOMUX XUMHWYCCKUX SKCIICPUMCHTOB!

13.1

HU3YUCHUC U OIMUCAHUC (I)I/I3I/I‘ICCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHUC
C (I)I/BI/ILIGCKI/IMI/I u XUMHUYCCKUMHU SABJICHUAMU, OIIBITHI,
HWINTIOCTPUPYIOIIUEC TPU3HAKHU IMTPOTCKAHUA XUMHUYICCKHUX peaxunﬁ

13.2

HU3YUCHUC CII0CO00B Pa3saACIICHUA cMmeceit

13.3

NOJYYCHHEC KHUCIOpOJa MW H3YUCHHUC Cro CBOﬁCTB; MOJIY4YCHHEC
BOJOpOaa U U3YUCHHUC €TO CBOﬁCTB; IMOJIYYCHUC YTJICKUCIIOTO I'a3da U
HU3YUCHHUC CTO CBOﬁCTB; MOJIY4YCHHUC aMMHAKa U U3YUCHHUC CTO CBOICTB




13.4

IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MAcCOBOM  JIOJIEH
pacTBOPEHHOTO BEIIECTBA

13.5

MIPUMEHEHUE WHJIUKAaTOPOB (Jrakmyca, METUJIOpaHIKa u
(denondranenna) s ompeAeNeHUS XapakTepa CpeAbl B PacTBOPax
KHUCJOT U LIeoYei

13.6

WCCIIEIOBAHUE W ONUCAHHE CBOWCTB HEOPraHUYECKUX BEILIECTB
Pa3IUYHBIX KJIACCOB; M3YYEHHUE B3aMMOJICUCTBHS KHUCIOT C METaJUIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMM ¥ HEPACTBOPUMBIMH
OCHOBAHUSMHM, COJISIMU; ITOJyYEHHE HEPACTBOPUMBIX OCHOBAHWM;
BBITECHEHME OJHOrO MeTajula JpPyrdM W3  pacTBopa  COJM;
uccneaoBaHue aM(OTEpHBIX CBOMCTB THAPOKCUIOB ATIOMHHHS U
IMHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 3a71a4 1o TeMaM: «OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COCIMHEHUI; «INEKTPOIUTUYECKAS
mucconuanusay; «BaxHeHWme HeMETamiabl W WX COCIUHCHUSY,
«BasxkHene MeTauIbl 1 UX COSTMHEHMSI

13.8

XAMUYECKHE  OKCIEPUMEHTHI,  WUTIOCTPUPYIOIIHE  TPU3HAKU
MPOTEKaHMsI PEaKIii MOHHOTO OOMEHa;, KaueCTBEHHBIC pPEaKkIuy Ha
MPHUCYTCTBYIONIME B BOJHBIX PACTBOPAaX HMOHBI: XJIOPHI-, OPOMHUI-,
noaun-, cynbdar-, ¢ocdar-, KapOOHAT-,  CHIMKAT-aHUOHBI,
THJIPOKCU-HUOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJIbLUs, ATFOMAHUS,
xenesa (2+) u xenesa (3+), meau (2+), IMHKA

14

VYmenue:

14.1

MPE/CTaBIATh pe3yiabTaThl AKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCTB, TpaUKOB W TaOMUI] U BBISBISATH SMIUPHUUYECKUE
3aKOHOMEPHOCTH

14.2

yCTaHaBIUBATh CBSI3U MEXY pealbHO HAOII0AaeMbIMU XUMUYECKUMU
SBIICHUSIMU U TIPOIIECCAMH, TIPOUCXOASIIUMHU B MAaKpPO- 1 MUKPOMHUPE,
0O0BSACHATH IPUYUHBI MHOTOOOpa3Hsl BEIECTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ IJIEMECHT COACPKAHUA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHA

1.1

Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI W MOJICKYIJIBI. Xumunueckue odiaeMeHTBl. CHMBOJIBI  XMMHYECKHX
OJICMCHTOB. HpOCTI)IC " CJIOKHBIC BCIIICCTBA.

1.3

Xumnueckas popmyia. BanreHTHOCTh aTOMOB XUMHUYECKHX 3JIeMEHTOB. CTEneHb
OKHCIICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTeNIbHAsS aTOMHAs Macca.
OtHocHTEILHAS MOJICKYJIApHas macca. MaccoBast 10JIsI XUMHYECKOI0 dJIEMECHTA
B COCIMHCHUN

1.5

KonuuectBo BemectBa. Mosb. Momsipaass mMacca. MoJspHBIM 00BbEM Ta3oB.
BzanmocBs3b KOJIMYCCTBA, MACCHI U YUCJIa CTPYKTYPHBIX CAMHUI] BEIICCTBA

1.6

®u3nuecKkue U XUMUYECKHE SIBIICHUSA. XUMUYECKas Peakuus U e€ IMpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIECTB. XUMUYECKHE YPAaBHEHUS

[Iepnognueckuit 3akoH n Ilepuonmueckas crucTeMa XUMHUYECKHX SJIEMEHTOB
JI.N. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepnognueckuit 3akoH. Ileproanueckas cucreMa XUMUYECKHUX 3neMeHToB [[.1.
MenneneeBa. [lepuoasl U rpynmbl. PU3NYECKUN CMBICIT TOPSAKOBOIO HOMEPA,
HOMEPOB NMEPHUOJA U IPYIIIBI AJIEMEHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sep. M3otombl. DiekTpoHsl. CTpoeHne
JNEKTPOHHBIX 000JI04eK aToMOB MepBbIX 20 XUMHYECKHX DIIEMEHTOB
[Tepuomnueckoit cucremsl JI.1. Menaeneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKHX 3JI€MEHTOB MEPBBIX TPEX
NEpUOJIOB, Kanus, KajblUsd (paauyca aToOMOB, 3JIEKTPOOTPULIATEIHHOCTH,
METAJIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HMX COCIUHEHHH B
COOTBETCTBUU C TIOJIOKEHUEM »siieMeHToB B I[lepuomguueckoit cucreme u
CTPOEHUEM HX aTOMOB

CtpoeHue BelecTBa

3.1

Xumuyeckass cBsi3b. KoBaneHTHass (HOJisipHasT U HEMOJIAPHAsl)  CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKHMX  dJJIeMeHTOB.  MoHHas  CBs3b.
Mertannnydeckas CBS3b

3.2

Tunel KpucCTaUIMYECKUX pPEETOK (aTOMHAas, HOHHAs, MeTajInyecKas),
3aBHUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIIMYECKOW PEMIETKH U BUIA
XMUMHUYECKOH CBSI3U

Baxueitmme OpeaACTaBUTCIM HCOPraHNMYCCKUX BCHICCTB. Hemeramner u ux
CO€OUHEHMS. MeTaibl U UX COSIMHEHUS

4.1

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX COEIWHEHUH: OKCHJIOB
(coneobpasyroniue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHbIEC) u
HecolieoOpa3yrolre; OCHOBaHUN (UIENOYM W HEPAcTBOPUMBIE OCHOBAHUS);
KACIOT  (KUCIOpOACOAepkKamue ¢ OECKHCIOPOAHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

@u3nyecKkue U XUMHUYECKHE CBOWCTBA MPOCTHIX  BEIECTB-HEMETAJJIOB!
BOJIOPO/Ia, XJIOPa, KUCIIOPOJIa, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS




4.3

@u3nyeckue M XUMHUYECKHE CBOMCTBA IIPOCTBIX BEIIECTB-METAIIOB: JIMTHS,
HaTpUsl, Kajlus, MarHus U KajiblMs, aJOMUHUS, XkKeje3a. DIEKTPOXUMUYECKUI
PsL HAIPSDKEHUN METalIOB

4.4

dusnueckue ¥ XMMHYCCKHE CBOMCTBA BOJOPOIHBIX COCAMHCHHN HEMETAJUIOB:
XJIOPOBOJIOPO/Ia, CEPOBOJIOPOJIA, aMMHAKA

4.5

duznyeckue U XUMHYECKHE CBOICTBa OKcHI0B HemerauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, IV), kpemuusa(IV). [TomyueHue
OKCHJIOB HEMETAJLIOB

4.6

Xumuyeckue cBoiictBa okcunoB: MmetawioB [A-IIIA rpymn, mmuka, memu(Il) u
xenesa(ll, IT). [Toxydyenne okCuI0B METAIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHMM M aM(OTEPHBIX THIPOKCUIOB (HA MpPUMEpPE
TUAPOKCUIOB QIIOMUHUSA, Kele3a, IuHKa). [lomyyeHue OCHOBaHHWN U
aM(OTEepHBIX THAPOKCHUJIOB

4.8

OO0muue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, CepHOM, a30THOU, (pochopHOIl, KpeMHUEBOHM, yrojabHOW. OcoObie
XUMHUYECKAE CBOWCTBA KOHUEHTPUPOBAHHONW CEPHOM M Aa30THOM KHCIIOT.
[Tonyyenue KkuciaoT

4.9

OO6mme XuMHUIECKHe CBOMCTBA cpeHuX cosier. [lomydenue coeit

4.10

[Monyuenue, coOupaHue, pacro3HaBaHHE BOJOPOJA, KHUCIOPOIa, AMMHAKa,
YIJIEKUCIIOTO Ta3a B 1abopaTopuu

4.11

[Tonyuenne amMmmMuaka, cepHOM M a30THOM KHMCIOT B IPOMBINUIEHHOCTH. OOImue
crocoObl NOJYYEHUsI METAJUIOB

4.12

I'enernueckas CBSI3b MCXKOY KlIaCCaMH HCOPraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccudukanus xuMHUecKux peakuuil Mo pa3IuuHbIM MPU3HAKAM: 110 YUCTY U
COCTaBY Y4YaCTBYIOUIMX B pEaKUIUU BEIIECTB, MO TeIIoBoMy 3ddexTy, mo
W3MEHEHHIO CTENEeHEeH OKUCIEHUS! XUMUYECKIX AJIEMEHTOB

52

TennoBoit 3 HEeKT XUMUUYECKON PEeaKIuy, TEPMOXUMUYECKUE YPAaBHEHHS. DK30-
U DHJI0OTepMUYEcKHe peakiuu. TepMoXuMUYecKue ypaBHEHHUS

53

OXHCITUTEIIFHOBOCCTAHOBHUTEIILHEIC pPEaKknuu. OKHCIUTEIN U BOCCTAHOBUTEIU.
Hpoueccm OKHUCJICHUA u BOCCTAaHOBJICHUA. :‘)HCKTpOHHBIﬁ OanaHC
OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pE€aKknuun

54

Teopm{ BHGKTpOHHTquCKOﬁ Juccolnnanmnu. KaTI/IOHBI, AHHNOHBI. BHCKTpOJ'II/ITBI u
HCOJICKTPOJIMTEI. CuapHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconuanmumn

5.5

Peakuuu moHHOTO obMeHa. YciaoBus IIPOTCKAHUA peaKHHﬁ HMOHHOI'O O6MCHa,
ITOJIHBIC U COKpaH_IéHHbIC HOHHBIC YPABHCHU peaKHHﬁ

XuMus 1 OKpYyKaromiasa cpeaa

6.1

BemectBa u MaTcpuajibl B HOBCCHHCBHOﬁ J)KU3HU 4eJloBeka. besomacHoe
HCIIOJIB30BAHUEC BCHICCTB M XHUMHUYCCKHX peaKHI/Iﬁ B na6opaTopHH u 6BITy.
HepBaﬂ IIOMOIIb TP XUMHYCCKUX 0XKOI'aX U OTPABJIICHUAX

6.2

XUMHYEeCKOe 3arpsi3HEHHE OKpYyXKaromiel cpeabl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAIECHHUS
[IpenenpHass momyctumas koumneHtparus BemectB (IIJK). Pomp xumuum B
pEIIEHUH DJKOJIOTUYECKHX TMpoOieM. YcCulleHHe MapHUKOBOTO J(dekTa,
pa3pylIEHUE 030HOBOIO CJIOS

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHHS M UX COEIUHEHUH B
ObITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CelbCKOM XossiicTBe. IlpumeHeHue




METAJUIOB M CIUIaBOB (CTaslb, YYyr'yH, IIOpPAJIOMUHHHA, OpoH3a) B OBITY H
MIPOMBIIIICHHOCTH UX coeauHeHuil. [IoHaTne o KOppo3uu MeTaioB, OCHOBHBIE
crocoOBbI 3aIIUTHI KX OT KOPPO3HUHU

[IpupomHble HCTOYHUKU YIIIEBOAOPOAOB (Yrojib, NPHPOIHBIA Ta3, HEPTh),

6.4 POIYKTHI BX TiepepaboTKu (OCH3MH), MX POJIb B OBITY M MPOMBIIIUICHHOCTH
[lepBoHayanbHble NOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHMSIX

6.5 yriieposia (MeTaH, 3TaH, STWIEH, alleTUIIEH, 3TaHOJI, TJIMLEPUH, YKCYCHasl KUCIIOTa).
[NonsiTre 0 OMOTOTUYECKN BaKHBIX BEIIECTBAX: JKUpaX, OCNKax, yriaeBoaax — U HX
POJIM B 5KHU3HU YEJIOBEKA

7 Pacuérnr:

7.1 1o popMynaM XUMUYECKUX COETMHEHUN

7.2 Macchl (MaccoBOI) JI0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMHUYECKUM YPAaBHEHUSIM




YUYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI AJ151 YYEHHUKA

» Xumusi: 8-# kimacc: 6a30BbI yPOBEHB: YUCOHUK; 6-¢ H3AaHHUE, CTEPEOTUITHOE, 8 Ki1acc/
Ia6puensu O.C., Ocrpoymos WU.I'., Cnagkos C.A. Akunoneproe obmiectBo «M3narenscTBo
«Ipocsemenue

» Xumust: 9-# kitacc: 6a30BbI YPOBEHbB: YUeOHUK; 6-¢ M3/1aHue, CTepeoTHITHOE, 9 Kinacc/
INadpuensu O.C., Octpoymos WU.I'., Cnaakos C.A. AxkunonepHoe o6mectBo «M3narenbcTBo
«IpocBemenue

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

» Xumus: 8- kacc: 6a30BbIi YPOBEHB: yUEOHUK; 6-€ W3/1aHKEe, CTEPEOTUITHOE, § Kitacc/
INadpuensu O.C., Octpoymos WU.I'., Cnaakos C.A. AxkunonepHoe o6mectBo «M3narenbeTBo
«Ipocsemenue

» Xumus: 9-i1 knacc: 6a30BbIM ypOBEHB: yUeOHUK; 6-€ n31aHue, CTepeoTUItHoe, 9 Kimacc/
INadpuensu O.C., Octpoymos WU.I'., Cnaakxos C.A. AxkunonepHoe o6mectBo «M3narenbeTBo
«IIpocsemenue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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