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MocTbl 2026r.
INOSICHUTEJ/IBHAS 3AIIMCKA

[Iporpamma 1O XWMHM Ha YypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yJbTaTaM OCBOCHUS OCHOBHOM
00pazoBaTenbHON TPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHMsl, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepasbHON paboyeil MporpamMmbl
BOCIIUTAHUS U C YUETOM KOHIICTIUU MPENOJaBaHUsl Y4EOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBaTeNbHBIX opraHnm3aiusiax Poccuiickoit deneparuu.

[Iporpamma 1o xuMuM Na€T MNPEJCTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHHsi, BOCHHUTaHUS U Pa3BUTHUS OOYYaAIOIIUXCA CPEACTBAMU y4eOHOTO
npeamera, YCTaHABIMBAaET  00s3aTENbHOE PEIMETHOE coJiepKaHue,
npeaycMaTpuBaeT paclpeielieHue ero Mo KiaccaM M CTPYKTYPUPOBAaHHUE I10
pa3ienaM M TeMaMm MPOrpaMMbl O XUMHUHU, OINPEAEIAET KOJWYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEepUCTHKU COZIEpIKaHUS, PEKOMEHIYEMYIO
MOCJEAOBAaTEIPHOCTh  U3YUYEHUS] XHUMHU C Y4E€TOM  MEXMPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOro IIporecca, BO3PACTHBIX
0COOEHHOCTEH  OO0yYalolMXCsl, OINpeAeNsieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHUM K
pe3ynbpTaTamMm 00ydeHHUST XUMUW Ha YPOBHE IIeJIeH M3YUYeHUS MPeMeTa U OCHOBHBIX
BUJIOB Y4YCOHO-TIO3HABATEILHON IEATEILHOCTH OOYYalomerocss IO OCBOCHHIO
y4eOHOTr0 CoIep)KaHMUS.

3HaHME XHUMHH CIYXXUT OCHOBOM JUisi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOydarorierocsi, €ro NnpejcTaBjIeHUN O MaTepUATLHOM €JUHCTBE MUpPA, BAXKHYIO
poJIb WrparoT (GOPMHUPYEMbIC XUMHEH MPEICTABICHUS O B3aWMOIIPEBPAIICHHSIX
DPHEPTUM W 00 DBOJIOIMU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHHUS TI00aTbHBIX
npo0eM yCTOMYMBOIO PA3BUTHUSA YEIIOBEUECTBA — CHIPHEBOM, IHEPTreTUYECKOH,
MUIIEBOM 1 KOJOTUYECKON O€30MaCHOCTH, MPOOIIEM 3IPaBOOXPaHEHUSI.

N3ydyeHne Xxumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXHOCTEH I  CaMOpPa3BUTHA U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOW  JIEsTeNIbHOCTH,
OKCIICPUMEHTATILHBIX M HCCIEIOBATEIBCKAX YMEHHN, HEOOXOIWMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHATBHOMN JAESITEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJISIa HA €JUHCTBO MPUPOIBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00YyJarOIINXCS;



CHocoOCTBYeT (POPMUPOBAHUIO ILEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
o0Opa3oBaHHe 00YUYaAIOIINXCSI.

JlanHble HampaBieHUs B OOyUYEHUH XUMUU OOECIEUMBAIOTCS CHELUPHUKOM
collepkaHusl ~ ydyeOHOro  MpeAMeTa, KOTOpbIM  sIBISETCS  MEJaroruyecku
aJIalTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHUH Ha OMPEEIEHHOM JTare €
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHUsI OPUECHTHPOBAH HA
OCBOEHHE OOYYaIOIIMMHUCSA CHUCTEMBbI MEPBOHAYAJIbHBIX MOHITHA XHUMHUHU, OCHOB
HEOPraHUYECKOM XHUMHMM H HEKOTOPBIX OTIAEIBHBIX 3HAUYMMBIX IOHATUH
OPraHUYECKON XMMUHU.

CrtpykTypa coaepkaHus MpOrpaMMbl IO XMMHUHU CPOpPMUpPOBaAHA HA OCHOBE
CHUCTEMHOIO mnoaxona k €€ mzydeHuro. ColepaHHE CKIIQJIbIBA€TCS U3 CUCTEMBI
IIOHATUN O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OOe 3TU CUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl IO MPUHIUIY
IIOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX IPEACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUs KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

— Ilepuognyeckoro 3akoHa J[. . MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMHUU;

— YYEHHS O CTPOCHHUU aTOMA U XUMUYECKOU CBS3H;

— TpEeACTaBICHUN 00 JIEKTPOIUTUYSCKON AUCCOIMAIMN BEIIECTB B
pacTBopax.

TeopeTudyeckue 3HAaHHUS PACCMATPUBAIOTCA HA OCHOBE OMIMPUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K APYTOMY, BBIIOJHASL (PYHKINN OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB,
CTPOECHUS U BO3MOYKHOCTEH MPAKTUYECKOTO IPUMEHEHUS U MOJYYEHUS H3y9aeMbIX
BEILIECTB.

OcBoeHHMe TMporpaMMbl IO XHMHUHU  CIOCOOCTBYET  (DOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABISIONIEN HAYyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHUCTEeMHOW NPUPOABI, LEHHOCTHOTO OTHOIIEHWS K HAy4YHOMY 3HAHHK U
METOJaM MO3HaHWs B Hayke. M3ydeHne XWMUM NPOUCXOAUT C NPUBJICUECHUEM
3HAHUW M3 paHee H3YyUYEHHBIX YYEeOHbIX MNpeAMETOB: «OKpYyKaMUi MUP»,
«buomnorus. 5-7 kiacce» u «dusnka. 7 Knacey.

[lpy w3yuyeHWHW XUMHUU MPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JNEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya y4yeOHOro IpeaMeTra COCTOUT B (POPMHUPOBAHUU CUCTEMBl XUMHUYECKHX
3HAHUU — Ba)XKHENIINX (PaKTOB, MOHATHIM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHHM,
JOCTYIHBIX O0OOIIEHH MHPOBO33PEHUECKOr0 XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUM K HAyYHbBIM METOJaM I[IO3HAHUS TMPU H3YYEHUU BEHIECTB U
XUMUYECKUX PEaKIuii, B (GOPMUPOBAHUH W PA3BUTUHU MO3HABATEIHLHBIX YMEHUN U
UX TIPUMEHEHWH B Y4YeOHO-TIO3HABATCIIBHOW M YYCOHO-MCCIIEI0BATEIHLCKON
JeSITeIbHOCTH, OCBOCHMM NpaBUJ 0OE30MacHOTO OOpallleHHs C BEIIeCTBAMH B
MOBCETHEBHOM JKU3HHU.

[Ipu m3ydeHun XMMUU Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUS BaKHOE
3HAUEHWE MPUOOPEITH TaKHe MEH, KaK:

— (dopMupOBaHHE WHTCIUICKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSTHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HalpaBJICHHOCTh OOy4YeHHMS HA CHCTEMaTHYeCKoe MpUOOIICHHUE
00yJaronmxcsi K CaMOCTOSATEILHON IT03HABATEIIBHONW JIEATEILHOCTH, HAyIHBIM
METO/JaM TO3HaHUs, (OPMHUPYIONTUM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YHArOIITUMUCS
OTIbITa PA3HOOOPA3HON MESATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINI), WMCIOINX YHUBEPCATBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (opmupoBanue oOmEed (QyHKIIMOHATIBHOW W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUU OOBACHATH U OICHUBATH SIBJICHUS
OKPY’KaIOIIEeTr0 MHpA, WCIIONB3ys 3HAHWUS W OIBIT, MOJYYEHHBIC MPU HU3yYECHUU
XUMUH, TPUMEHATh WX TPH PEIICHHH MpoOJieM B IIOBCETHEBHOW XU3HU U
TPYJOBOM JI€ATEIbHOCTH;

— ¢opMmupoBaHHEe y OOy4YalOIIMXCA T'yMAaHUCTHYECKUX OTHOIICHHMH,
MOHNUMAHUS IIEHHOCTH XUMWYECKUX 3HAHWH IS BBIPAOOTKH HKOJOTHYCCKU
I1e7IeCO00Pa3HOT0 TOBEICHUS B OBITY W TPYIOBOH NESATEIBHOCTH B IEIAX
COXpaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIbL;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIECYEIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIS M HAMpaBICHHOCTH JATbHEUIIETO
0o0yJeHUSI.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3Y4YCHUS XHMHHM Ha YpPOBHE
OCHOBHOT0 0011er0o o0pazoBanusi, cocrapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HEJIeI0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B KM3HU YEIOBEKAa. XMMUS B CHCTEME HAYK.
Tena wu BemiectBa. du3nMueckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeToAax MO3HAaHMSI B XUMHUU. UMCTHIE BEHIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XHMHYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckas ¢Gopmysna. BajaeHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAas aTOMHasg Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAast Macca. MaccoBast 1011 XUMHUYECKOTO JIEMEHTA B
COCIMHECHMH.

KomnuecTBo BemecrBa. Moiib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUAYECKUX COCTUHEHUMN.

DuU3NYECKUE U XUMHUUYECKHUE SIBICHUS. XMMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUSI MacChl BEIIECTB. XUMHUecKue ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUH (COSTUHEHNS, Pa3I0KCHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCY/I0M, NMpaBuiiaMu paboThl B J1abopaTopuu U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM 00OPYTOBAaHHEM, U3yUYECHUE U OTHCAHHE
bU3NYeCKUX CBOMCTB 0O0pa3l0OB HEOPTaHWMUYECKUX BEIICCTB, HAOIIOJCHUE
dbuznyeckux (IJIaBJICHHWE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHJACHCAIUS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCIOTOMN) SIBICHUM, HAOMI0ACHUE U
ONHUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasjiokeHUe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCH]IA
menu (I1) mpu HarpeBanuu, B3auMoJIeCTBHUE Kele3a ¢ pacTBopoM coiu meau (II),
U3Y4YEHHUE CIOCOOOB pPa3JICICHHs] CMECEH: C MOMOIIBI0 MAarHuTa, (UIbTpPOBaHUE,
BbINIApUBAHUE, JUCTHWLIAIMSA, XpoMaTorpadusi, MpoOBEJCHUE OYUCTKH TTOBaApEHHOU
coid, HaOJIOJEHWE W  ONMCAaHWE  pe3yJbTaTOB  IPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUs MacChl, CO3JaHUE MOJENIEH MOJIEKYJI
(IapocTepKHEBBIX).

BaxHeine npeacTraBuTe 4 HEOPraHUYECKUX BELIECTB

Bo3nyx — cMmech razos. CocraB Bo3ayxa. Kucinopoa — 3jieMEHT M IpOCTOE
BemecTBO. HaxoknmeHune kucimopoma B Tpupoie, (GU3MYECKHEe W XUMHUYCCKUC
cBorictBa (peakiuu ropeHus). Oxcuzabl. IIpumenenume xkucnopona. CrocoOb



MOJIYYeHHUsS] KUCTopoJa B J1abopaTOpuud M TPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupojae. O30H — aJIoTpoIHas MOAU(PUKAIIHS KUCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluy, TEPMOXUMHUYECKUE YPaBHEHHS,
DK30- M BHAOTEPMHUYECKUE pEaKIUU. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocToe BemecTBo. Haxoxnenue Bonopoaa B npupoe,
dbu3nyeckre W XHUMHYECKUE CBOMCTBA, NPUMEHEHHE, CHOCOOBI MOJy4YCHHUSI.
Kucnots! u conm.

Mounsipablit 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnyeckue cBouWcTBa BOAbBL. Boma kak pacrBoputrenb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIMIEHHBIE PAacTBOPBL. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BemecTBa B pacTBOpe. XUMUUYECKHE CBOMCTBA BOJIbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupoz€ ¥ B XKU3HU 4enoBeKa. KpyroBopoT BOAbI B IPUPOE.
3arpsi3HeHHe NpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranuueckux coenuuenuit. Oxcuasl. Knaccudukarms
OKCHIIOB:  cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHBIE) U
HecosieoOpasyromue. Homenkmarypa oxkcugoB. Du3mdeckne W XUMHUYCCKUC
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknaTypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHui. [loryueHrEe OCHOBAHUM.

Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucinor. @usudeckue u
XUMHUUYECKUE CBOMCTBA KHUCIOT. Psan axktuBHoctu MmertamnoB H. H. bekerosa.
[TonydyeHue KUCIoT.

Comu. Homenknatypa cosieit. @U3M4YECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune comnen.

['eHeTnueckas CBsA3b MEXKY KJIaCCaMU HEOPIraHUUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONMPEJEIICHUE COACPKAHUS KUCIOPOAa B BO3AYyX€, MOTYUYEHHUE,
coObupaHue, pacmo3HaBaHWE M U3YYCHHE CBOWCTB KHCJIOpOAa, HaOII0IeHNe
B3aUMOJCUCTBUSA BEIIECTB C KHUCIOPOAOM H© YCIOBUS BO3HUKHOBECHHUS W
MpeKpalieHuss ropeHus (moxapa), O3HaKOMJIEHHE C oOpasllaMH OKCHJIOB U
OMHMCaHUE HX CBOMCTB, MOJydeHHE, COOMpaHuE, pacClO3HABAaHUE U HU3yUYEHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBiue Bojgoponaa ¢ okcuaoM meau (II)
(BO3MOYKHO HCIIOJIb30BAaHUE BHUIACOMATEPHAJIOB), HAOMIOACHUE OOpPA3I[OB BEICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHUE OCOOCHHOCTEM pAaCTBOPEHHS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOU
MAacCCOBOM JI0JIEW PaCTBOPEHHOIO BEILIECTBA, B3aMMOJECHCTBUE BOIBI C METAJJIAMU
(HaTpyieM ©  KajibllueM) (BO3MOXHO HCIOJb30BaHUE BUJIEOMATEPUAIIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaO0JII0ICHNE U3MEHEHUs OKPAaCKH MHAMKATOPOB B PACTBOPAX KHUCIOT W ILIEJIOYEH,
u3ydyeHue B3aumojeicTBua okcuaa menud (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIOT € METajulaMH, PEAKUUH HEUTpaau3alyH, IOJIy4eHUE HEPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO MEeTajlla IPYyrMM U3 PacTBOpa COJM, pELICHUE
DKCIEPUMEHTAIBHBIX 3a1ad IO TeMme «BakHeWlume Kiacchl HEOPraHWYECKHUX
COCINHCHUN.

Hepuoanuyecknii 3akoH u Ilepuoamueckast cucreMa XHUMHYECKHX
iemeHToB JI. W. MenpgeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PUKAIUU XUMUYECKUX 3ieMeHTOB. [loHsiTHe O
IpyINIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE MW IIEJTOYHO3EMENIbHBIE METALIbI,
TaJIOTeHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3ytoT aMmpOTepHbIC OKCHUIBI
Y TUIPOKCUJIBL.

Ilepuognyeckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas W JJIMHHONEpUOAHAs  (popmbl
[Tepuonnueckoii cucrembl xumuueckux dmeMeHToB [[. . Menneneesa. [leprnoast
U rpynnbl. DU3NYECKUH CMBICHI IOPSAAKOBOIO HOMEpPAa, HOMEPOB IMEpUONA U
IPyIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000J04€K aroMOB TMepBbIX 20 XUMUYECKUX DIJIEMEHTOB
[lepnognueckori cucremsl [[. M. MenaeneeBa. XapakTepHCTHKA XUMHYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHUS paJuyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPYIIaM U EpUOAaM.

3nauenue [lepunoamueckoro 3axkoHa u [leprnoanyeckoi CUCTEMBI XUMHAYECKUX
DJIEMEHTOB Ui pa3BUTUA Hayku W Ipaktuku. [[. M. MenneneeB — y4€HbIA U
IpaK/IaHHH.

Xumuueckass cBs3b. KoBasieHTHas (THoJisipHass W HENOJSpHas) CBS3b.
DIIEKTPOOTPULIATEIIEHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIWTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Tpouecchl OKMCIEHUS U BOCCTAHOBIIEHNA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3ydeHrHe OOpa3IOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCHUCTBHE
TUAPOKCUIA [HMHKA C PACTBOPAMHM KHUCJIOT M UIEJNOYEH, INPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUl
(ropeHue, peakluy pas3ioKeHHsl, COEIUHEHUS).

Mesicnpeomemmunie cea3u



Peanmu3anus MeXnpeaQMETHBIX CBA3€H NpU U3YYEHUM XUMHHM B 8 Kiacce
OCYLIECTBJISIETCS 4YEpe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MIOHSATHM, TAK W MOHATHH, SBIIONIUXCS CUCTEMHBIMH JJISI OTAEIBHBIX ITPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAYyYHbIE TOHATUSA: HAY4YHbIH (PaKkT, TMIIOTE3a, TEOpus,
3aKOH, aHallM3, CHHTE3, Kiaccu(puKauusi, NEpPUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHUE.

dusnka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIMJ, H30TOIIBI,
PaZMOaKTUBHOCTb, MOJIEKYJa, AJJIEKTPUYECKUH 3apsij, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBA, ra3, (PU3MUYECKUE BEIUYMHBI, EIUHUIIBI
WU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COoHIIE.

buonorus: porocunTes, npixanue, obnocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XuMH4YecKasi peakuus

[lepnognueckuit 3axoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
H. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUHM CBOMCTB
XUMHUYECKUX DJEMEHTOB IIEPBBIX TPEX IMEPUONOB, KW, KAIbLMI M HX
COCIUHEHUM B COOTBETCTBUM C IIOJIOXKEHUEM 3JIEMEHTOB B Ilepuoamueckon
CHCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BelIeCTBAa: BHUIBI XMMHYECKOW CBA3U. THUMBI KPUCTALTAYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKON PELIETKU U
BHJIa XUMHUYECKOH CBS3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJACCAM HEOPTaHUYECKHUX
COCAUHEHNN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanuys XuMAYECKUX peakivii Mo pa3IndHbIM NpU3HAKaM (110 YUCITY
¥ COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TemioBoMy 3ddeKry, To
U3MEHEHHUIO CTETICHEH OKHCIEHHUS XUMHUYECKHX DJIEMEHTOB, MO OOPAaTUMOCTH, TIO
YYACTHIO KaTajau3aTropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHS.

[Tonsitue o ckopoctu xumuueckon peakuuu. [loHsTHe 00 0OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOTeHHBIX M TeTePOTEHHBIX
peakuusx. Ilonarue o karanusze. [lonstue o xumuyeckom paBHOBecur. DakToOpHI,
BIMAIOIIME HAa CKOPOCTb XMMHWYECKOW pEAaKLUHUH M IOJIOKEHHUE XHUMHUYECKOIO
paBHOBECHS.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ PEaKUUU,  JJIEKTPOHHBIM  OasaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peaKuum. CocraBnenue YpaBHEHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOJB30BAaHUEM  METOJA
AJIEKTPOHHOTO OaJlaHca.

Teopus ANEKTPONUTHIECKON TUCCOLMUALUU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KartnoHnpl, aHMOHBI. MeXaHW3M AUCCOLMALMM BEIIECTB C PA3JMYHBIMU BHJAMH
xuMHuuyeckoi cBsizu. CreneHs nucconuannuy. CUabHbIE U ClIa0ble AJIEKTPOJIUTHL.

Peakiium noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIN HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HOHHBIE YypaBHEHUS peakiui. CBOWMCTBAa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEICTABICHUN 00 JIEKTPOJIUTUIECKON TUCCOLHAIUU.
KauecTBeHHBIE peakny Ha MOHBL. [IoHATHE O TUAPONH3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHUE C MOJIEISAIMU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB U HEMETalioB (rpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM pEeaKIuu
OT BO3JCHCTBUS pa3IUYHbIX (PAKTOPOB, MCCIEAOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, MpPOLECCa JUCCOLMALMU KHUCIOT, IIEJIOoYeld U  COJeH
(BO3MOXKHO  HCHOJB30BAHME BUJEO MAaTEpPUANIOB), IPOBEACHHE  OIBITOB,
WUTIOCTPUPYIOMIMX ~ TPHU3HAKM  MPOTEKaHWsS  pEakiuii HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCIEHHE Ta3a, OOpa30BaHUE BOJBI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIIUTEIBbHO-BOCCTAHOBHUTENBHBIX  PEaKLUN
(ropeHue, peaklUuu pas3yIoKEeHUs, COCIMHEHUS), PAaclO3HABAHUE HEOPraHMYECKHUX
BEIIECTB C TOMOUIBIO KAYECTBEHHBIX pEaKUUHd Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

HemeTtanibl 1 MX COeIMHEHUA

OOmas xapakrepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (hU3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHE CBOWCTBA HA MNOpUMEpe  XJjopa
(B3auMOJICHCTBUE C MeTaylaMH, HeMeTaJylaMH, IIejiouaMu). XJIOPOBOJOPOI.
ConstHast KHCIOTAa, XMMUYECKHAE CBOMCTBA, IOJIy4eHHE, NpUMEHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YeJloBeKa. BaxHeumme XJIopuabl U HUX
Hax0JICHUE B IIPUPO/JIE.

OOmast xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue u (u3nyYecKue CBONCTBA
IPOCTBIX BELIECTB — KUCIOPOJIa U Cepbl. AJJIOTPONHbBIE MOAUDPUKAIIMN KUCIOPOia
U ceppl. XUMUYECKHE CBOICTBa cepbl. CepoBONOPOJ, CTpOCHHE, (PU3UYECKUE U
XUMUYeCcKrue cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinora, (¢U3MYECKHE M XUMHYECKHE CBOiicTBa (oOmme Kak
OpeJCTaBUTeNd Kiacca KHCIOT M crneuuduueckue). XUMHUECKHE PpEaKlUy,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOC00a IMOMY4YeHHUsS] CEpHOM KHCIOTHI
[Ipumenenue cepHor KucmoThel. Conu CEpHON KUCIOTHI, KAYECTBEHHAs PEaKLMs Ha



cynabdar-uoH. Haxoxzaenue ceppl U €€ COEIMHEHUN B NIpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COCIMHEHHUSIMHU cepbl (KUCIOTHBIE JO]IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUS.

OOmas xapakrepucTuka 31eMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOEHUS
aTOMOB, XaPaKTEPHBIE CTENEHU OKHUCIICHHs. A30T, PACHPOCTPAHEHUE B IPUPOJIE,
(du3nuecKue U XuMHIecKre cBoiicTBa. KpyroBopor a3ora B npupojie. AMMHUAK, €r0
(du3HYeCcKue U XUMUYECKHUE CBOMCTBA, OJMydeHHE U puMeHeHue. Coaum aMMOHus,
uxX QU3nYecKue U XUMUYECKUE CBOICTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MojyuyeHue, (PUu3NuecKue M XUMHUYECKUE
cBOiicTBa (0OlIME KaK MPEACTaBUTENs Kiacca KUCIOT U CHeupUYecKHe).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHUHEpaIbHBIX
ya00peHuil. XuMHUYEeCKoe 3arps3HEHUE OKPYKaOIIEeH Cpellbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXKAWM, 3arpsA3HCHHE BO3AyXa, IMOYBBI W BOJoEMOB). Docdop,
aJoTporHble Moaupukanmuu ¢docdopa, (uU3NUECKUEe U XUMUYECKUE CBONCTBA.
Oxcun docdopa (V) u pochopHas kucinora, pusndecKkue U XUMUIECKHUE CBOMCTRA,
nonydenue. Mcnonb3oBanne pochaToB B KauecTBE MUHEPATBHBIX YI00PCHHIA.

Oobmast xapaktepucTuka 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTEIIEHH  OKUCIEHUA.  YIJIEpPOJ,  aUIOTPOIIHBIE
Moau(pUKalMK, PACIPOCTPAaHEHHE B NpPUPOJE, (PUINYECKUE U XUMHUYECKUE
cBoricTBa. Ancopbmus. Kpyrosopor yriaepona B npupoae. OKCUAbI yriepoaa, ux
(¢u3nuecKkue W XUMHUYECKHE CBOMCTBA, JEHCTBHE Ha JKUBbIE OPraHU3MBI,
NOJIy4YEeHHE U MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHAOM
yraepoaa (IV), rumore3a r1y100ampbHOrO TMOTEIUIEHUS KIuUMaTa, [apHUKOBBIN
3p¢eKT. YTonbHas KUCI0Ta U €€ CONU, UX (PU3NYECKUE U XUMUYECKHE CBOWCTBA,
noilyuyeHue W mnpuMeHeHwe. KadecTBeHHas peakmus Ha KapOOHAT-HOHBI
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIINIJICHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHavasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHICH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTa).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, HNPHUPOAHBIA Tra3, He(DTb),
OPOAYKTHl WX TepepaboTku (O€H3WH), UX pPOIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: KMpax, OejKax, yriieBojgax — U X
poJii B KM3HM 4eJOBEKa. MaTepuallbHOE €IMHCTBO OpPraHUYECKHX W
HEOPraHUYECKUX COETMHEHHI.

Kpemumnii, ero ¢usmueckne u XUMHYECKHE CBOWCTBA, TMOIY4YCHHE U
npuMmeHenne. CoequHeHUs KpeMHus B mnpupoge. OO6mmMe npeactaBieHus 00
okcuzae kpemuus (IV) u kpemHueBoil kucinore. CUIMKaThl, UX HUCIIOJIB30BAHHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelre CTpOUTENbHbIE MaTepualbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobnembl 6€30MacHOro MCHOIb30BaHUs
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3lioB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEaKIM Ha XJIOPUA-UOHBI U HAOJIOJEHUE NTPU3HAKOB
UX MPOTEKAHMS, OMBIThL, OTPAXKAIOIINE (PU3NYECKHE M XHMHYECKHE CBOMCTBA
rajJjlor€eHOB M WX COEIMHEHHH (BO3MOXXHO HMCHOJIb30BAHHE BHUIEOMATEPUAIIOB),
O3HaKOMJICHHE C oOpa3namMu XJOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpazuamMmu  ceppl U €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAHME
BUJICOMATEpHAIOB), HaOIIOACHNUE TIpoliecca OOYIJIMBaHUs caxapa IoJ JAeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBL, H3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBiIEHHON CEPHOU KUCIOTHI, IPOBEICHNE KaUeCTBEHHOM peaKIuu Ha cyJibdat-
WOH W HaOmIoJeHHe Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (U3HMUYECKUMU
cBoiicTBamMu a3oTra, Qocdopa M UX COEAUHEHUN (BO3MOMKHO HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U (HOcHOPHBIX yI0OpeHUM, MogyyeHue,
coOMpaHue, pacrno3HaBaHME M HU3YYEHUE CBOWCTB aMMHUaKa, IIPOBEJICHUE
KauyeCTBEHHBIX PEAKIM Ha MOH aMMOHHS U (ocdaT-uoH U U3y4YeHHE MPU3HAKOB
UX NPOTEKAHUs, B3aUMOJACHCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAJUIMUECKUX pElIETOK ainMasa, Tpaduta, (QyiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MojydyeHHe, COOMpaHue, paclio3HABaHUE U HU3y4YEHUE
CBOMCTB YIJIEKUCIIOrO Ta3a, IPOBEJCHUE KAaUYECTBEHHBIX peakUuil Ha KapOOHAT U
CWIMKAT-UOHBl M M3Yy4YCHHE IPU3HAKOB UX IPOTEKAaHUs, O3HAKOMIICHHE C
NPONYKIMEN CUJIMKATHOM NPOMBINUIEHHOCTH, PEIICHUE 3KCIIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHenmme HeMeTAIIbl U UX COCTNHEHUS».

MeTtasiibl 1 MX COCAMHEHUSA

OO1as XapakTepUCTUKA XMMHUECKHUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHUU
UX TmonoxkeHus B llepmomgmueckor cucreMe XuMUYecKux daeMmeHtoB JI. WM.
MenpeneeBa u crpoeHusi atomMmoB. CTpoeHue MeTauioB. MeTtamnyeckasl CBs3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAs  PEIIETKA.  JJNEKTPOXUMUYECKHUH  pAX
HaNpsOKEHUN MeTauioB. PU3NYecCKue U XUMUYECKHE CBOMCTBA MeTayioB. O0mue
crocoObl monydeHus: MerawioB. I[loHsATHE O KOpPpO3WHM METaJUIOB, OCHOBHBIE
CrocoObl 3ammThl WX OT Koppo3uu. CrumaBel (CTasib, YYTYH, JIOPATFOMUHUY,
OpOH32a) ¥ UX IPUMEHEHHE B OBITY U IPOMBIIIEHHOCTH.

[Ilesnoynbie MeTaiuibl: nosIOKeHKUE B [leproanyeckon cucTeMe XUMHUYECKUX
anemenToB JI. M. MenzeneeBa, CTpO€HHE UX aTOMOB, HaXOXXJIECHHUE B IIPUPOJE.
dusnueckre U XUMUYECKUE CBOICTBa (Ha mpumepe HaTpus U Kaimusi). OKCuabl U



TUJIPOKCUALI HaTpusi W Kanud. I[[puMeHeHHe IIEIOYHBIX METAIOB M HUX
COECINHEHUN.

[[lenouyno3emenbHble METAUIBI MAarHui M KallbLIMHA: IIOJIOXKEHHE B
[Tepuoguueckoit cucreMe xumudeckux 3nneMeHToB J[. M. MenneneeBa, cTtpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpUpoje. PU3NUEeCKUEe U XUMUUECKUE CBOMCTBA MarHus
U Kaiblus. BaxHelmue coequHeHHUs Kalblus (OKCHUI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHUN: nosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHUE atoma, HaXOXICHUE B mpupoje. Pusnueckue u
XUMHUYECKHEe CBOMCTBA aTFOMHHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJTFOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckon cucreme XMuMHYECKUX 3JEMEHTOB /1.
N. MeHnneneeBa, CTpOE€HHE aTroMa, HaxoxAeHUe B npupoae. Ddusznueckue u
XUMHUYECKHEe CBOMCTBA kene3a. OKCUIbI, THAPOKCHUIBI U cosn kenesa (1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOJIyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OoOpasmamMu METAUIOB W CIUIaBOB, WX (U3HYCCKUMHU
CBOMCTBAMH, H3Y4YE€HHE  PE3yJbTaTOB  KOPPO3MM  METaIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KIbIIUS W HATpUs C BOJIOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, TPOLECCA TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCHOJIb30BAHME  BUJICOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX pEaKIMii Ha WOHBI; MarHus, KajablMs, aJIFOMUHUS, IIUHKA, JKeje3a
(I1) u xenesza (III), mequ (1), HaGnroAeHNE U OMUCAHUE TPOIIECCOB OKPAIIUBAHUS
MJJaMEHH MOHaMU HaTpusl, Kajlus U Kaidblusad (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIICIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA ATFOMUHUS
Y THJIPOKCHUJA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1ad Mo TeMe «BakHelume
METaJIJIbl U UX COCTUHEHMS.

XHUMHUS M OKPY:KaOLIas cpeaa

BemecTtBa m marepuanbsl B NOBCEJHEBHOW XM3HM YENIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIICCTB M XUMUYCCKUX peakiuii B ObITy. IlepBas momornis mpu
XUMHYECKUX OKOrax U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYKarolleld cpeanl (MpeaeibHas JO0IMyCcTUMast
KOHIIeHTpaius BemiecTs, aanee — [1/IK). Ponp xumuu B pelieHu# 3K0JIOTHYECKUX
npobem.

Xumuueckuii IKCnepumenm:

H3y4eHHe oOpasIloB MaTepuUalioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepHaIbl).

Meswcnpedmemmnuie céasu



Peanuzanus MeXnpeaMETHBIX CBsA3€H NMpU U3YYEeHUHM XUMUHU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 WCIONb30BaHWE KaK OOIMMX eCTECTBEHHO-HAYIHBIX
MOHATUH, TaK W TOHATHH, ABJSIOMIUXCS CUCTEMHBIMU JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHBIE MOHSTHUS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIACCU(PUKANMS, TEPUOANIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, W3MEPEHHE, MOJENb, SBICHHUE, ITAPHUKOBBIN
3 dekT, TEXHOIOTUSI, MaTEPUAITBI.

®duszrka: MmaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, AIIEKTPUUECKUI 3aps, MIPOBOTHUKH,
MOJIYITPOBOJHUKH, THUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSTHUE BEIECTBA, Ta3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTKa, CIUIaBbl, (PU3MYECKUE BEIMYWHBI, SIUHHUIIEI MU3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dortocuntes, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHbBIE
yI00PEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaTbl, TOPHBIE TOPOJIBI,
M0JIE3HBIE CKOIIAEMbIe, TOTLIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JINUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PpE3yJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XVUMHH B €IWHCTBE Y4eOHOU u
BOCIIUTATEIBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAAULIHOHHBIMA POCCUMCKUMU
COLUOKYJIBTYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHU, HPUHATBIMU B
oOliecTBe MpaBUjIaMHM M HOpPMaMu IIOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOTIO3HAHUs, CAMOPA3BUTHUS U COLUATHM3AINH 00YJarOIINXCSI.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OPUEHTAUMA W
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUA:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY
M HAYYHOMY HACIEOUI0, TOHUMAHHs 3HAYECHUS XUMHUYECKOM HAayKU B JKH3HU
COBPEMEHHOr0 OOIIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(pOpmanuen o
[IEPEIOBBIX JOCTHKEHUAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

IPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPaBWIAX MEXKIUYHOCTHBIX
OTHOIIEHUU B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENLCKOM, TBOPYECKOM M APYrHX  BHJAAX
NEeATEIbHOCTH, TOTOBHOCTM K pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHBIX, MO3HABAaTEIbHBIX 3a/ay, BBINOJHEHUH XUMHUYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpoLlecce€ OTOM y4uyeOHOW NeATeIbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEICHHE M IIOCTYIIKM CBOMX TOBApUILIENM C IO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IMOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 NIO3HAHUSA:

MHUPOBO33PEHYECKUE IIPEICTABICHUSA O BEIIECTBE M XUMHUYECKOU DPEaKLIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIIAIOLINE
OCHOBY ISl TIOHUMAaHHsI CYIIHOCTH HAayYHOH KapTUHBI MHUpPA, TPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSA IPUPOJABI, B3aWMOCBA3SX YEIOBEKA C
MPUPOJHOM CPEZION, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOAMMbIE IJi1 OOBSCHEHUS HaOJII0JaeMbIX IPOLIECCOB M SIBICHUH,
MO03HABaTENIbHOM, MH(POPMAIMOHHON W YHUTATEIhCKON KYJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIBHON pabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPaTypOH, JOCTYHNHBIMH TEXHHUUYECKMMM CpEACTBAMH HMH(POPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JH00O03HATENbHOCTh, T'OTOBHOCTH U
CHOCOOHOCTP K  €aMOOOpa3OBaHWIO, MPOEKTHOM M  HCCIEN0BATENIbCKON
JESTENIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOy4eHHUs B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBb:

OCO3HaHUE IIEHHOCTH JKHU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 370pPOBBIA 00pa3 >KU3HH, OCO3HAHME MOCIEACTBUI U
HENpPUATHE BPEAHBIX MPUBbIYEK (YIIOTPEOICHUS aIKOTr0JIsl, HAPKOTUKOB, KYpPEHMUs),
HEOOXOJMMOCTH COOJIIO/IEHUSI TpaBWi OE30MAaCHOCTH TpU  OOpaIleHUH C
XUMHYECKUMHU BEUIECTBAMH B OBITY U pealbHOMN KU3HHU,

5) Tpy10BOIr0 BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Ipodeccuil u Tpya pa3iuuHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYAOBOW NEITEIBHOCTH, B TOM 4YHCIIE HA
OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUM [0 XHUMHH, OCO3HAHHBIM BBIOOP
VMHIVMBUIYAJIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHON MpoheCcCUOHATBbHON IEATEIbHOCTH U Pa3BUTHsI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJalTUPOBATHCS B IPO(PECCUOHAIBHON Cpee;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

AKOJOTUYECKH LEJIECO00pa3HOE OTHOLIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HM Ha 3eMJle, OCHOBE €€ CyIECTBOBaHUS, IOHMMAaHUE LIEHHOCTH 310POBOI0 U
Oe3omacHOro o0Opasza KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3NYECKOMY M TICHXHYECKOMY 3/I0pOBBIO, OCO3HAHUE IEHHOCTH COOIOICHUS
paBwJI O€30MACHOTO MOBECHUS MPU PadOTE C BEIIECTBAMH, a TAKKE B CUTYyaIHsIX,
YTPOXKAFOIIMX 310POBBIO U )KU3HU JIFOACH;

CHOCOOHOCTH NPUMEHSATh 3HAHUS, MOIy4YaeMble MPU U3YYEHUU XUMHH, AJIS
peleHns 3aaa4, CBI3aHHBIX C OKPYKaIOLIEeW IPUPOTHON CPEAOU, JJIsI TOBBIICHHUS
YPOBHSI  DKOJOTHYECKOW KyJIbTypbl, OCO3HAaHHSA TJ00ATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJEM M MyTel HUX pEelIeHUs MOCPEACTBOM METOIOB XUMUH,
HKOJIOTMYECKOT0 MBIIUIEHUS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMATIBHON IPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeIMETHBIX pEe3YyJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
(opMUpOBaHUSI MUPOBO33PEHUS OOIICHAYYHbIE OHATHUS (3aKOH, TEOPHs], IPUHINII,
runore3a, (QakT, CHUCTEMa, TMpolecC, 3KCHEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeIMeTax W IO3BOJIIOT Ha
OCHOBE 3HAaHUU U3 ATUX MNPEIMETOB (HOPMHUPOBATH MPEIACTABICHUE O LIETOCTHOU



HAyYHOW KapTHUHE MUpa, U YHUBEpCAJIbHbIE yueOHbIE NEUCTBUSA (I03HABATEIIbHBIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIC), KOTOpbIE OOecreurnBaOT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHUIO y4eOHOMU
JESTEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AeliCTBUSA

Ba3oBble Jioruyeckue JaeiicTBUS:

YMEHHsI HMCTOJIb30BaTh MPHUEMBI JIOTHUECKOTO MBIIIICHUSI TPU OCBOCHHUH
3HAHUW: PaCKPHIBATh CMBICII XUMHUYECKHX TMOHSATHH (BBIACIATh MX XapaKTEpPHBIC
IpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTMMM IOHATHUSAMH), HCIOJIB30BATH
NOHATHUS JJI1 OOBSICHEHUS OTIENbHBIX ()AKTOB U SIBJICHUI, BBIOUPATh OCHOBAHUS U
KPUTEPUU ISl KIACCU(PUKALUKA XUMUYECKUX BEIIECTB M XUMHYECKHX PEaKIINi,
yCTaHABIIMBATh MPHUYMHHO-CICICTBEHHBIE CBS3U MEXAY OOBEKTaMU HW3YYCHHS,
CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTHBHBIC, JCTYKTUBHBIC, 10 aHAIOTHH),
JIeJIaTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHE TNPUMEHATh B IMPOLIECCE IIO3HAHUS TOHATUS (IpEeIMETHBIE WU
MeTanpeMETHbBIE), CAMBOJINYECKHE (3HAKOBBIEC) MOJIEIH, UCTIOIb3yEeMbIEe B XHUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUU MOJICIIbHBIE MPEACTABICHUS —
XMMHMYECKUN 3HaK (CUMBOJI JJIEMEHTA), XUMHU4YecKass (opmyia M ypaBHEHHE
XUMHYECKON peaklUy — MPU PELICHUN Y4eOHO-II03HABATEIbHBIX 33/a4, C YUYETOM
TUX MOJEJBHBIX IPEACTABICHUI BBIABIATh U XapaKT€PU30BaTh CYLIECTBEHHBIE
PU3HAKU U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKHUX PEaKIINH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEC/ICTBEHHBIE CBSI3U U
IPOTUBOPEUHSI B U3yYaEMbIX MPOLIECCAX U SABJICHUSX.

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

YMEHHE HCIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMs, a TakXKE B KA4eCTBE OCHOBBI s (OPMUPOBAHMUS THIOTE3BI TIO
POBEPKE MPAaBUILHOCTU BbICKA3bIBAEMBIX CYXICHUIA;

npUoOpeTeHNEe OmbITa IO IUIAHUPOBAHUIO, OPraHU3allMd U TPOBEICHUIO
YUYEHHYECKUX OKCIEPUMEHTOB, YMEHHE HaONIoAaTh 3a XOJOM IIpoIlecca,
CaMOCTOSITENIbHO MTPOTHO3HPOBATh €ro pe3ysbTaT, (HopMynupoBaTh 0000IIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTbITA, UCCICOBAHMS, COCTABIATh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora c undgopmanmueii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH M WHTEPIPETHPOBATh HHOOPMAIIUIO
Pa3IMYHBIX BUJOB M (POPM MPECTABICHUS, TTOTYyYaEMYI0 U3 Pa3HBIX NCTOYHHKOB
(Hay4HO-TIONyJIsIpHasl ~ JIUTEpaTypa XHUMHUYECKOrO COJAEpKaHMs, CIPaBOUYHbBIE
nocobust, pecypcbl VHTepHEeTa), KPUTHUYECKU OLIEHHWBATh IPOTUBOPEUYHUBYIO U
HEI0CTOBEPHYIO HHPOPMAIIHIO;



YMEHHE MPUMEHATh Pa3IudHble METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIIMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBIIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMpPENeIEHHOTO THUIa, MPUOOPETEHHE OTbITa B
o0JacT UCHOJB30BaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIAJICHHE KYJIbTYpOH aKTUBHOI'O MCIIOJIb30BaHUS PA3JIMYHBIX [TOUCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO OpMY TpeacTaBiIeHUsS HHGOPMAIUU U
WUTIOCTPUPOBATh pPEIIAEMbIE 33Ja4l HECJIOXKHBIMU CXEMaMH, JHarpaMmMaMu,
npyrumu Gopmamu rpaduKu 1 UX KOMOWHAITUSMU;

YMEHHE UCIOJb30BaTh M AaHANU3UpOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON JIEATENbHOCTH MH(MOPMAIMIO O BIUSHUHU MPOMBIIIEHHOCTH,
CEJBbCKOIO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHUE OKpYKaroWEed HpUpOAHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIe Y4eOHbIe 1eiiCTBUSA:

YMEHHUSI 3aJlaBaTh BOMPOCH (B XO0ja€ jauaiora W (WId) AUCKYCCHUH) IO
CylIecTBY  oOCyxJaeMoll  TeMmbl, (OpMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pPE3yJbTaThl  IMO3HABATEIbHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALUI0
PE3yJIbTaTOB BBINOJIHEHUS] XMMHUUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OMbITA,
71a00paTOpHOI pabOTHI 10 UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO ITPOEKTA);

yMEHUsI y4eOHOro COTPYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBATEIbCKOM  ACSATENbHOCTH MPU  PELICHUU
BO3HUKAIOIIKMX MpOOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COTJIACOBAHUSA
no3uuil (00CyXJeHuss, OOMEH MHEHHUSIMH, «MO3TOBbI€ IUITYPMBbD», KOOPAHHALIUSA
COBMECTHBIX JCHUCTBUM, ONPENCIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U APyTHE).

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC JCHCTBHA:

YMEHUE CaMOCTOATENIBHO ONPENENATh LENH JAEATEIbHOCTH, IUIAHHPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTh, BEIOMpaATh Hanbonee YPPEeKTUBHBIE CIIOCOOBI PEIIeHUsT YUYCOHBIX U
MO3HABATENbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJIATh WM KOPPEKTHPOBATH
IPEIJIOKEHHBIM QITOPUTM  JEHUCTBUM IIPU BBINOJHEHUU 3aJaHUM C YYETOM
NOJyYEHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOI'O pe3yibTaTa 3asBICHHOW IEJIH, YMEHHE
MCI0JI30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble€ B YCJIOBUU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yabTaTOB [0 OCBOCHHUIO 005A3aTEIBHOTO
COJIEp)KaHus, YCTAaHOBJIEHHOTO JaHHOW (¢eaepanbHONM pabouell mporpamMmon,
BBIJICIIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCA HAy4YHbIE 3HAHUA, YMEHUS U CIIOCOOBI



JNEUCTBUW, BHIBI JCATENBHOCTH II0 IIOJYYEHUIO HOBOIO 3HAHUA, €ro
UHTEPHPETALNY, NMPeoOpPa3OBAHUI0 U MPUMEHEHHIO B PA3IHMYHBIX YYEOHBIX U
HOBBIX CUTYaIHSIX.

K koniy oOyueHus B 8 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUaIOIIUXCSl YMEHUI:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast 10J1s1 XUMUYECKOT0 JIEMEHTA B COSMHEHUH, MOJISIPHBIM 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBAHHE, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHCJICHUS, XMMHYECKas peakuus, KilacCUu(PUKauus peakluil: peakiuu
COCIMHEHMSI, PEAKIMH pPa3JIOKEHHs, PEaKIHH 3aMElIeHUs, peaKIuu
0o0MeHa, 3K30- ¥ SHAOTEPMHUECKHUE PEAKIINH, TEIIOBON AP(PEKT peakiuu,
PO aTOMa, AJIEKTPOHHBIN CIIOM aTOMa, aTOMHAasi OpOUTaib, paalyc aToMa,
XUMUYECKas CBS3b, MOJSPHAS U HEMOJIIPHAs KOBAJIEHTHAs! CBA3b, MOHHAS
CBA3b, MOH, KAaTHMOH, aHWOH, pacTBOpP, MaccoBas JOJs BeIleCcTBa
(mpolleHTHAas: KOHIEHTpaLus1) B pacTBOPE;

e WJUIFOCTPUPOBATHh B3aWMOCBSI3b OCHOBHBIX XHMHMYECKUX IOHATHU U
IPUMEHSATH 3TU MOHSTHS IPYU ONIMCAHUU BELIECTB U UX NPEBPALICHUM;

e WCIONB30BAaTh XHUMHYECKYIO CHMBOJHMKY JJIsi COCTaBICHHUS (HOpMyI
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OINpPEAENATh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OMHApHBIX COEIMHEHUSX,
CTENEHb  OKHUCICHHS  3JEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIACCy COEIMHEHHUH 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAasT M HOHHAas) B
HEOPraHWYECKUX COCINHEHHUSX;

e packpeiBaTh cMbica Ilepuonmueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAaHUE MEPUOANYECKON 3aBHCUMOCTH CBOICTB
XUMHUYECKUX DJIEMEHTOB OT UX MosioxeHus B lleproguueckoil cucreme,
3aKOHOB COXPAHEHHs MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTaapo;

e ONHCHIBaTh M XapakTepuszoBaTh TabmuuHyto ¢opmy Ilepuonnueckoit
CUCTEMbl XHMHMYECKMX JJEMEHTOB: pa3jiuyarh IIOHATUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
Oonblllie NEPUOAbl, COOTHOCUTH OOO3HAYEHMs, KOTOpPbIE HMEIOTCS B
tabnuue «llepuonnyeckas cucrema xumudeckux osiemeHtoB [ .
MeHnaeneeBa» C YUCIOBBIMH XAPAaKTEPUCTUKAaMU CTPOCHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAjipa, 00IIee YUCIO IEKTPOHOB
U pacnpeesiCHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTRA,
XUMHUYECKUE peakiuu (10 YUCIy W COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIME XMMHUUYECKHME CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMU MOJIEKYJIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUY€CTBEHHOIO
COCTaBa, BO3MOYKHOCTHU TIPOTEKAHUS XHUMHUYECKUX IPEBPALICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JOJIFO XHUMHYECKOTO JJeMeHTa 1o (opMysie COCIHMHCHMUS,
MacCOBYKO [IOJK0 BEUIECTBA B pPAacTBOPE, MPOBOAUTH pPAaCUETHl IO
YPaBHEHUIO XUMHUUYECKOMN pPEaKILINH;

MPUMEHSITH OCHOBHBIC OIEPALMM MBICIUTENBHON JAEATEIbHOCTU — aHaIU3
W CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMATH3allrio, KIacCH(PUKAINIO,
BBISIBJICHUE IPUYUHHO-CJIECJACTBEHHBIX CBSI3€M — MJI1 M3Yy4YE€HUSI CBOICTB
BEIIECTB W XHMHUYECKHX pEaKLH, €CTECTBEHHO-HAYyYHbIE METO/bI
NMO3HAHUA — HAONIOJIEHHE, W3MEpPEHHEe, MOJECIUPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICTICHHBIN);

CIEIOBAaTh  MpaBUJaM  MOJIB30BAHHUS ~ XUMHYECKOM  TOCyAOM U
7abopaTOpHBIM  000pY/IOBaHHEM, a TakKXKe TMpaBHJIaM OOpalleHHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00pAaTOPHBIX XUMHYECKUX OIBITOB MO TOJYYEHUIO U COOMpPAHUIO
ra3zo00pa3HBIX BEMIECTB (BOMOpOJAAa M KHCIOpPOAA), IPHUTOTOBICHHUIO
pacTBOPOB C OMNPEAECITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  SKCIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C MOMOIILI0O HHIUKATOPOB
(makmyc, heHondTaANCHH, METHIIOPAHK U APYTHE).

K xoHIily 00ydenus B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XHMHMUYECKUX TOHSATHUI: XUMHUYECKHI
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BAJIEHTHOCTbH, JJIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHCJICHHUS, XUMHYECKAasl PEaKIHsl, XUMUUYECKasl CBsI3b, TEIUIOBON 3 (deKT
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  DJIEKTPOJMTHI,
HEAJIEKTPOJIUTHL, JJIEKTPOJIMTHYECKAsT IHUCCOLMALUS, PEAaKIMH HOHHOTO
oOMeHa, KaTalu3aTtop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOoOpaTUMbIE PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH,
OKHUCJIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (xoBaJeHTHA, VMIOHHAaA,
MeTaJJIMYecKasi), KpPUCTAJUIMUECKas pemETKka, KOppo3usi METaJlJIOB,
CIUIaBbl, CKOPOCTb XHWMHYECKOW pEAaKLUUW, NPENeIbHO JOIMyCcTHUMas
xoHueHTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKHX TMOHATHH U
IPUMEHSTH ITH MOHSTHS MPU ONMMCAHUU BELIECTB U UX MPEBPALICHUI;
UCIOJb30BaTh XMMMUYECKYI0 CHMBOJMKY JUIsl COCTaBiIeHHUS (GOpMyll
BEILECTB U YPAaBHEHUI XUMHUYECKUX PEAKIINA;

ONpEIENATh BAJIECHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX pa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTh BEHIECTB K
onpeAenéHHOMY KJIacCy COeIWHEHUH 1o ¢dopMyliaM, BHJ XUMHYECKOU
CBA3M (KOBaJCHTHAas, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA 110 XUMHUYECKOH QopMmyJsie, XapakTep Cpenbl B
BOJHBIX PAaCTBOPAaX HEOPraHWYECKUX COEIMHEHHM, TUI KPUCTALIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbica llepuommueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMCHIBATh M XapaKTEpHU30BaTh
TabnnuyHyo (opmy lleproanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
paziuMyaTh MOHATHUS «TJaBHas noArpynna (A-rpynma)» U «moOoyHas
noarpynna (b-rpynna)», manble U OOJbIIME TEPUOIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpbIE MMEIOTCSI B NEPUOAMYECKOM Tabnuie, ¢
YUCIIOBBIMM  XapPAaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XUMHYECKUX
ANIEMEHTOB (COCTaB M 3apsja  sAnapa, oOImee YHCIO SJICKTPOHOB H
pacmpesieieHue HMX T0 JJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHMM CBOWCTB 3JIEMEHTOB U UX COCIUHEHUMN B
Ipeiesax MaJblX IIEPUOAOB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKHAE SJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHUE peakuuu (IO YMCIAy U COCTaBY YYACTBYIOLIMX B pPEAKLIUU
BEIIECTB, N0 TEIUIOBOMY 3(PQEKTy, O U3MEHEHUIO CTENEHEW OKUCIIECHUS
XUMHYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(DPUUECKUE XUMHUYECKUE
CBOMCTBAa TMPOCTBIX U CJOXHBIX BEIIECTB, IOATBEPKIAsA ONUCAHUE
IpUMEPAMHU MOJIEKYJSIPHBIX W HMOHHBIX YPAaBHEHHMH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINI;

COCTABJISITh YPaBHEHHs 3JIEKTPOJUTUYECKOM JHCCOLMALNUUA  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPALIEHHBIE YPABHEHNS PEAKIIMI NOHHOTO



oOMeHa, ypaBHEHHUs peaKlHil, TMOJATBEPKIAONINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OallaHCa ATUX PEaKIINA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TIPEBPAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIISITH OTHOCUTEIHHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOTO 3JeMEHTa Mo (opMmysie COEIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B PAcTBOPE, MPOBOJAUTH pPACUEThl IO
YPaBHEHUIO XUMHUYECKON PEaKITUH;

coOirogaTh  MpaBWiIa  TOJNB30BAHHMS ~ XUMHUYECKOW  TMOCYIOM U
7abopaTOpHEIM  00OpYIOBaHWEM, a TaKXe TMpaBWia OOpameHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSMH [0 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOIINEC  KAYECTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUJ-,
uonu-, kKapbonat-, ¢ocdar-, cwiMkar-, cyiabhar-, THIPOKCUI-HUOHBI,
KaTHOHbI aMMOHHUS M HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPax HEOPTAHMYECKUX BEIICCTB;

MPUMEHSATh OCHOBHBIC OTIEPAIIUHA MBICTUTEIBPHON EATCILHOCTH — aHAJIA3
U CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMAaTHU3aIUIO, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi WM3Y4YEHUs CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIWid, €CTeCTBCHHO-HAYYHBIC METOAbI TO3HAHUSI —
HAOIOIeHNe, MU3MEPEHHEe, MOJEIUPOBAHUE, DKCIEPUMEHT (peajbHBId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosauvecTBO 4acoB
Ne HaunmeHnoBaHue pa3iesioB u DJIeKTPOHHBIe (HH(POBHIE)
KonTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsbl padoTsbl
Paznen 1. [lepBoHayanbHble XUMUYECKHE IOHATHS
Xumuss — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ’ bubmuoreka [JOK
' MPAKTUYECKOU IEATEIBHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BemecTBa 1 xuMudeckue 15 1 bu6nmoreka [JOK
' peakiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pasjen 2. BaxkHelilune npeacTaBuTe 1M HEOPraHMYeCKUX BelleCTB

51 Bosnyx. Kucnopona. [lonsatue 6 bu6numoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
)9 Bonopoa. Ilonsitue o kucnorax g 1 bubnnoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PactBopsl. [Tonsitue 06 5 | 1 bubnnoreka [IOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 1 | | bubmuoreka [JOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. llepuoauyeckuii 3axon u [lepuoaudeckas cucrema xumnueckunx 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumuyeckas cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE peaKknuu



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

[lepronnueckuii 3aKOH 1

31 Ilepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX d1eMeHTOB /1. U. https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aToma
X €CKasl CBA3b.
39 OHMHq 3 HHOBH b g bu6mmoreka [{OK
' KHCIHTED https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKIINT
bu6mmorexa [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢
P 3 bu6mmoreka [{OK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME



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

9 KJIACC

KouaunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM unppoBbIe)
Ne ni/m P Kontpoibubie | IIpakTHyeckue (up
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbl padoTsbI
pecypcsbl
Pa3znen 1. BemecTBO 1 XUMHYECKHE PeaKIul
11 [ToBTOpEeHUE U yriayOincHE 3HAHMIA 5 | bubnmnorexa [JOK
' OCHOBHBIX Pa3IeJIOB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmnorexa [JOK
' peakuuin https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHYECKAs JUCCOLHAIIHS. 2 | 1 bubnmnoreka [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M BX CO€THHEHU S
)1 OO6m1as XxapakTepruCTUKa XUMHUYECKUX 4 1 bubnmnorexa [JOK
' anemMeHTOB VIIA-rpynmsl. I'anoreHnst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHEL L¢P https://m.edsoo0.ru/7f41a636
COCTMHECHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 3J'IeMeHTO]_f VA I13 bl A30T, pocdop 1 ux 7 1 bubmorexa HOK
' PYTHIRL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.4 3J'IeMeHTO]_f IVApr bl YTJIEpO U 8 1 2 bubmorexa HOK
. . by ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHEHUS



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

Hroro no pazneny

25

Pa3gen 3. MeTa/Ibl M UX CO€THHEHUS

. bubmuoreka [JOK
3.1 Obmwme cBoiicTBa MeTaLIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
32 Bakueime MeTayuibl U X COSIUHEHUS 16 hitps://m.cdsoo.rw/ 76412636
Hroro no pazneny 20
Pa3znen 4. Xumus u oxkpy:xamas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KosamuecTBo yacoB DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kourpoasnbie | IIpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTsbl
pecypchl

[Ipeamer xumun. Pons XUMUU B )KU3HU

1 1 https://m.edsoo.ru/7efb3c3c
yeJioBeKa. Tesa u BeliecTBa

2 IlonsaTne o MeToax IMO3HAHUI B XUMHUH 1 https://m.edsoo.ru/9f459¢9a
[IpaxTuueckas padbora Ne 1 «IIpaBuiia

a00ThI B JTA0OPATOPHUH U IIPUEMBI

3 P patop p 1 https://m.edsoo.ru/ab2a57¢cb
oOparnieHus ¢ 1a00paTOPHBIM
000pyIOBaHUEM)
Yucrtelie BemecTBa 1 cMecu. CriocoObl

4 m . 1 https://m.edsoo.ru/8dffeead
pazzaeneHus cMecein
[IpaxTuueckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/d9adcf25
OYHUCTKHU ITOBApEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/434a3592
XUMHYECKUE DJIEMEHTBI. 3HAKU

7 1 https://m.edsoo.ru/3a97f7e6
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB
IIpocThie U croXHBIE BEllIECTBA 1 https://m.edsoo.ru/8d153ab3

9 ATOMHO-MOJIEKYJISIPHOE YYEHUE 1 https://m.edsoo.ru/b44af747
3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB.

10 Xumunueckas popmyiia. BaneHTHOCTB 1 https://m.edsoo.ru/3adc28¢c1
ATOMOB XMMHYECKHX DJICMCHTOB



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1

OTHOCUTENbHAA aTOMHAsA Macca.

11 https://m.edsoo.ru/fac67¢eel
OTHOCHUTENIbHAs MOJIEKYJISIpHAsl Macca
MaccoBas 10 €CKOTI'0 dJIEMEHTAa

12 BasL IO XMMITACCROTO SIIEMCHT https://m.edso00.ru/95bcb 815
B COEIMHEHUU
KonuuectBo BemecTBa. Mob.

13 t https://m.edsoo.ru/668edb4a
MousipHast macca
dusnyeckue 1 XUMHUYECKHE SIBIICHUS.

14 https://m.edsoo.ru/8b878fcf
XuMuueckas peaxius
IIpu3Haky U yCIOBUSA IPOTEKAHUS

15 P Y . P https://m.eds00.ru/84214963
XUMHUYECKUX PEAKIUi
3aK0oH coxpaHe acchl BEIIECTB.

16 KOH COXPAHCHIT MACCLI BEMecTs https://m.edsoo.ru/aalcl152d
XUMHYECKHE YPABHEHUS
BrrunciaeHus KoJIM4ecTBa, MacChl

17 BEIIECTBA I10 YPaBHEHUAM XUMHUYECKUX https://m.edsoo.ru/b1656492
peakuuii
Knaccudukamnmss XuMHUUECKUX peaKIfit

18 (coemuHeHHs, pa3IoKCHUS, 3aMEIICHUS, https://m.edsoo.ru/fe58191f
oOMeHa)
M. B. JIoMOHOCOB — y4€HBbIii-

19 sHuukIonenuct. O6o0IeHe 1 https://m.edsoo.ru/213bbeaf
cUCTeMAaTH3aIusa 3HaHUH
KonrponsHas pabora Nel o reme

20 P P https://m.edsoo.ru/cc95e5ed
«BelllecTBa 1 XUMHYECKUE PEAKIIAI)
Bo3nyx — cmecsk razos. Cocras

21 Bo3ayxa. Kucinopon — anemeHT u https://m.edsoo.ru/237315¢cf
npocroe BemecTBo. O30H

22 dusndeckue U XUMHUYECKUIE CBOMCTBA https://m.edso0.ru/67245d2f



https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf

KHCJIOpO/ia (peaKIuu OKUCIICHHUS,
ropenue). [lonsTue 06 okcumgax

23

Crioco0plI IoJTyueHus KUCI0po/ia B
1abopaTopuu ¥ MPOMBIIIIICHHOCTH.
[IpumeneHune kuciopoaa

https://m.edsoo0.ru/896247¢cb

24

TennoBoi A3 PexT XuMUIECKOI
peaKIuu, MOHATUE O TEPMOXHUMHUIECKOM
YPaBHEHHH, IK30- U YHJIOTCPMHUUECKUX
peaKIusIx

https://m.edsoo.ru/4d71febb

25

Tonnuso (HeQTh, yroiab U METaH).
3arpsi3HeHue BO3/1yXa, COCOObI €ro
MPEOTBPALLICHHS

https://m.edsoo.ru/62a61752

26

[TpakTuueckas padora Ne 3 mo Teme
«[lony4yenne u coOupanue KHCIOPOIa,
W3y4E€HHUE Er0 CBOMCTB)

https://m.edso0.ru/329545¢9

27

Bomopon — anemeHT u nmpocToe
BemecTBo. Haxoxaenue B mpupo/ie

https://m.edsoo.ru/2325645f

28

dusnueckue U XUMHUYECKHE CBOMCTBA
Bojopoaa. [I[pumeHenue Boopoaa

https://m.edsoo.ru/ae9eb4b5

29

ITonsaTHE O KUCIOTAX U COJSIX

https://m.edsoo.ru/d743bf8d

30

Crioco0plI nostyuyeHus BOAOPOa B
nabopartopuu

https://m.edsoo.ru/8dbbbc9b

31

[TpakTuueckas padbora Ne 4 mo Teme
«[Tonydyenue u cobupanue BOAOPOA,
W3y4YECHUE Er0 CBOMCTB)

https://m.edsoo.ru/37a3324a

32

Monsipabiii 00BEM razoB. 3aKoH
ABorajzipo

https://m.edsoo.ru/714a252d



https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d

33

Breruncienusa o0béMa, KOJIMYECTBA
BEIIECTBA ra3a 10 ero U3BECTHOMY
KOJIMYECTBY BEUIECTBA MIIK O0BEMY

https://m.edsoo.ru/25858514

34

Beruucinenus 006EMOB ra3oB M0
YPaBHCHHIO PEaKIIMM Ha OCHOBE 3aKOHA
O6”I)éMHI)IX OTHOHIGHI/Iﬁ Tra30B

https://m.edsoo.ru/ae3d2633

35

dusznyeckre U XUMHUYECKHE CBOUCTBA
BOJIbI

https://m.edsoo.ru/272b514c¢

36

CocraB ocHoBauuii. [Tousarue 00
WHJIMKATOpax

https://m.edsoo.ru/3d2634ef

37

Bona xak pacTBOPHUTCIIb. Hacriennsie
M HCHACBIIICHHBIC paCTBOPLI. Maccosas
A0JIs1 BEIICCTBA B paCTBOPEC

https://m.edsoo.ru/2b19b4el

38

[TpakTuueckas padbora Ne 5 mo Teme
«IIpuroToBiieHHE PaCTBOPOB C
onpeaeIEHHON MacCOBOM JT0eH
PacTBOPEHHOTO BEIIECTBA

https://m.edsoo.ru/9f55a219

39

KontponbHas padora No2 1o teme
«Kucnopoa. Bogopoxa. Boga»

https://m.edsoo.ru/c1c97fe3

40

Oxkcupl: cocTaB, KiaccupuKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/c321335¢

41

[TonydyeHue 1 XUMHUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

https://m.edsoo.ru/bce52bca

42

OcHoBaHHUS: COCTaB, KJIACCU(DUKAIINS,
HOMCHKJIaTypa

https://m.edsoo.ru/cad9bc8a

43

[TonydyeHnue U XUMHUYECKUE CBOWCTBA
OCHOBaHUH

https://m.edsoo.ru/eb3b238b



https://m.edsoo.ru/25858514
https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/272b514c
https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/eb3b238b

Kucnotsl: cocras, kinaccuduxanus,

44 https://m.edso0.ru/c589a687
HOMEHKJIaTypa
ITomydyenne 1 XUMHUYECKHE CBOMCTBA

45 yi https://m.edsoo.ru/d2cc4664
KHCIIOT
Conu (cpeaHue): HOMEHKIATYpA,

46 CHOCOOBI MOTYYESHHS, XUMHUYECKHE https://m.edsoo.ru/66bad57a
CBOMCTBA
[TpakTuueckas paborta Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX 3324 M0 TEME

47 https://m.edsoo.ru/ef5f5b6d
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COCIMHEHUI)
['eneTnueckas cBsI3b MEXKIy Kilaccamu

48 . https://m.edsoo.ru/3eafb436
HEOPraHWYECKUX COCIMHEHUM

49 O00011eHE ¥ cucTeMaTh3alus 3HAHUI https://m.edsoo.ru/aedf982¢
KontponsHas padora Ne3 mo teme

50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo0.ru/53e93cf2
coenuHeHui"
[TepBbie TOMBITKY KIacCHPUKAITUU

51 XUMHYECKHX 3JIeMeHTOB. IloHsTne o https://m.edsoo.ru/45¢b955f
rpyNIax CXOIHBIX JJIEMEHTOB
[Tepuoanueckuii 3aKOH U

52 [Tepuoanueckas cucreMa XUuMHYECKUX https://m.edsoo.ru/acfe3f3c
anemenToB 1. 1. Menaeneera

53 [Iepuoapl, rpyniibl, DOATPYIIIBI https://m.edsoo.ru/dd7cc851
Ctpoenue atoMoB. CoCcTaB aTOMHBIX

54 p https://m.edsoo.ru/b34e5fb1
siaep. M3oTonbl

55 CtpoeHue 3JIeKTPOHHBIX 000JI0UeK https://m.edsoo.ru/fb64d6ef



https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d2cc4664
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1

aTOMOB 3J1eMeHTOB Ilepnonnueckoi
cuctemsl /. 1. MeHnaeneeBa

XapakTepUCTUKAa XUMUYECKOTO
3JIEMEHTA I10 €T0 IOJIOKEHUIO B

56 N https://m.edsoo.ru/3627afb4
IIepnonnueckoii cucreme /1. U.
Meunneneena
3nauenue [lepuoauyeckoro 3akoHa s
as a a . N
57 DaA3BHTIL HayKH H_,Hp vK TuicH. /1 https://m.edso0.ru/83762¢95
MenpeneeB — y4E€HBIM, IEJAror u
rpaKJIaHUH
PesepBusblil ypok. O0001IEHIE 1
58 CI/ICTI;MaTI/BZp WS 3HAHUM / Bubmorexa OK
. . https://m.edsoo.ru/00adb33¢c
Bcepoccuiickast mpoBepouHasi pabota
KonTtponsHas padora Ne4 mo teme
59 «Ctpoenne aroma. XuMHr4yecKas CBA3b) Bubmorexa OK
p . ' https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHast paboTa
C)
60 HGKTPOOTPI/IHEITCHBHOCTB aToMOoB https://m.edsoo.ru/2667a766
XUMHUYECKHUX 3JIEMEHTOB
61 HMonnas xumnyeckas CBSI3b https://m.eds00.ru/2628cf49
K
62 OBAICHTHA TOJIAPHAA XHMIHCECKAA https://m.eds00.1u/67{b6476
CBS3b
KoBanenrtnas gero a ecKa
63 BAJICHTHAA HEMOJIApHAA XHMUAccias https://m.edsoo.ru/f32e6211
CBA3b
64 CreneHb OKUCIICHUA https://m.edsoo.ru/fe73b9dc
OKUCIIUTEIIFHO-BOCCTAHOBUTEIBHBIE
65 https://m.edsoo.ru/665¢2d2d
peakiu
66 OKUCIUTEIN U BOCCTAHOBUTEIN https://m.edsoo.ru/eb264264



https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/83762e95
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/eb264264

PesepBHEIit ypok. O000IICHHE 1
67 cucTeMaTHu3anus 3HaHUU 110 TEME
«Ctpoenue atoma. XUMHUUYECKas CBSA3b)»

https://m.eds00.ru/62539d2c¢

PesepBHeIit ypok. O000IICHHE 1
cucTeMaTu3alus 3HaHU

68

https://m.edso00.ru/c8769b1b

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/c8769b1b

9 KJIACC

KosmnuecTBo yacoB DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoxa Kourpoasnbie | IIpakTnyeckue
n/n Bcero U3ydyeHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoTsbl
pecypchl

Ilepuoanueckuii 3aK0H.
[lepuonnueckas cucrema

1 P 1 https://m.edsoo.ru/ac197bf5
XAMUYECKHX 31eMeHToB /1. U.
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOWCTB XMMHUYECKUX 3JIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
IIEPBBIX TPEX MEPUOI0B
Kiaccudukauns 1 HoMeHknarypa

3 ¢ P 1 https://m.edso00.ru/d96e16b9
HEOPraHUYECKUX BELIECTB
Buibl XuMu4uecKoi CBSI3U U THUIIBI

4 ) 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEHIETOK
KonTponbnas padota Nel o teme

5 «IToBTOpEeHue u yriyoaeHue 3HaHUM 1 1 https://m.edsoo.ru/2a53 lece
OCHOBHBIX Pa3fesioB Kypca 8 Kiaccay
Knaccudukanus xumuaeckux

6 ib 1 https://m.eds00.ru/61197329
peaKuuii 1o pa3IMYHbIM MPU3HAKAM
[TonsATHE O CKOPOCTH XMMHYECKOM

7 peakuuu. [ToHSITHE O TOMOTEHHBIX U 1 https://m.edsoo.ru/e73c3ef4
FETEPOTCHHBIX PEAKIUSIX
[ToHsiTHE O XUMUUYECKOM PAaBHOBECHH.

8 ®daKkTOopbl, BIUAIOLINE HA CKOPOCTh 1 https://m.edsoo.ru/afbc35b2

XHUMHYECKON PCaKluu M IOJIOKCHUC



https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4

XUMHYECKOT'O paBHOBECHUA

OKHCIIMTEIBEHO-BOCCTAHOBUTEIIBHBIC

XUMHUYECKHE CBOMCTBA, MOJyYEHUE,

9 https://m.edsoo.ru/16ddaal?
peakiuu
Teopust HNEKTPOTUTHYECKOM

10 mucconuanu. CUIbHEIE U ci1a0ble https://m.eds00.ru/965c6a66
BJIEKTPOIUTHI

11 HonHble ypaBHEHHUS peaKkuil https://m.edsoo.ru/43f4b85c¢
XUMHUYECKHE CBOMCTBA KUCIIOT U

12 OCHOBaHHH B CBETE MPEACTABICHUI https://m.edsoo.ru/9adee23c
00 3JIEKTPOIUTUICCKON AUCCOITUAITITT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE

13 MpeACTaBICHUIN 00 https://m.edsoo0.ru/339ae525
AIEKTPOIUTUYECKON AUCCOLMALIHI

14 [TonsiTue o runponuse conen https://m.edsoo.ru/be3¢c2519
O00011eHEe ¥ cucTeMaTh3ausd

15 R https://m.edsoo.ru/78322bfb
3HAHUH
[TpaxTrueckas padora Ne 1.

16 «Pemienue sKcriepuMeHTaIbHbBIX https://m.edsoo.ru/c172d37d
3a7gauy
KonTponbnas padota N2 o teme

17 «INEKTPOIUTUYECKAS TUCCOLHAIIHSL. https://m.edsoo.ru/2b5a2162
XUMHUYECKHE PEaKIUU B paCTBOPAX»
OO01mmas XxapaKTeprCTHKA FaJIOTCHOB.

18 XUMHUYECKHE CBOMCTBA HA MPUMEPE https://m.edsoo.ru/c3eaeb47
xJjopa
Xaoposogopoa. ConsHas KUCIIOTa,

19 POBONOPOL https://m.edsoo.ru/daf6b6e7



https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/c3eaeb47

IIPUMEHEHHE

20

[IpaxTuueckas padbora Ne 2 o teme
«IlomydeHne CONSTHOM KUCIIOTHI,
H3y4CHHUE €€ CBOMCTBY»

https://m.edsoo.ru/9a2bd4de

21

Brruncnenus no ypaBHeHUsIM
XUMHUYECKUX PEaKIIHid, €CIIK OJIUH U3
peareHTOB J1aH B U30BITKE

https://m.edsoo.ru/fa37c¢94c

22

OOw1ast XxapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynmsl

https://m.edsoo.ru/e79ebfa3

23

AnnorponHbie MOAU(PUKAIIUN CEPHI.
Haxoxnenue cepbl u €€ coequHeHU I
B IpUpoje. XUMHUYECKUE CBOMCTBA
cephl

https://m.edsoo.ru/5e¢3339bd

24

CepoBogopo, ctpoenue, puznueckue
Y XUMUYECKHE CBOMCTBA

https://m.edsoo.ru/384dcc68

25

Oxcunpl cepbl. CepHast KMCIIOTA,
¢bu3nveckre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHUE

https://m.edsoo.ru/ae565216

26

XUMHUYECKUE PEAKLINH, JIEKALINE B
OCHOBE IIPOMBIIIIEHHOTO crIocoba
ITOJIy4E€HUSI CEPHOU KUCIIOTHI.
XHWMHYECKOE 3arpsi3HEHUE
OKpY>KaIoIlEel Cpelibl COENNHEHUAMHU
Ccephl

https://m.edsoo.ru/acc7d4bf

27

BrlunciieHre MaccoBOM JOJIM BBIXOAa
MPOJYKTA PEaKLIHU

https://m.edsoo.ru/7dac2b46

28

OO0mmas XxapakTeprCTHKA JJIEMEHTOB
VA-rpynmnsl. A30T, paclipoCTpaHeHUE

https://m.edsoo.ru/6bfdf145



https://m.edsoo.ru/9a2bd4de
https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/7dac2b46

B IIpupoze, Gpu3ndeckue u
XMMHUYECKHE CBOMCTBA

29

AMMuak, ero ¢puznyeckue u
XUMHUYECKHE CBOICTBA, [IOJIy4€HUE U
IIPUMEHEHNE

https://m.edsoo.ru/e69bfb89

30

[TpakTrueckas padora Ne 3 o Teme
«ITonyuenne aMmMuaKa, U3y4eHue ero
CBOWCTBY

https://m.edsoo.ru/f4c23a53

31

A3OTHas KUCNOTa, €€ (hru3nueckue u
XHUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/f2d85456

32

Hcrnonp30BaHue HUTPATOB U COJIEU
aMMOHHMS B KQYECTBE MUHEPAJIbHbBIX
ynobpenuii. XuMu4yeckoe
3arpsI3HEHUE OKPYKAIOILIEH CPeJIbl
COCIMHCHHSIMH a30Ta

https://m.edsoo.ru/7fbdef49

33

®ocop. Oxeun pochopa (V) u
dbochopHas kucinora, puU3nIECKHe U
XHUMUYECKHE CBOWCTBA, MOTyUCHHE

https://m.edsoo.ru/c8af5{46

34

Hcnons3oBanue pocharos B
KaueCTBE MUHEPAIbHBIX YI00pEHUH.
3arpsi3HEHUE MPUPOAHOM Cpeibl
dbocharamu

https://m.edsoo.ru/79¢51b&2

35

VYraepon, pacipocTpaHEHHE B
npupoje, GU3HIeCKue 1 XUMHICCKHE
CBOICTBa

https://m.edsoo.ru/eal 6ee43

36

Oxcupsl yriepona, ux Gpusndeckue u
XAMHUYECKHE CBOICTBA.
DKOJIOTHYECKHUE TIPOOIIEMBI,

https://m.edsoo.ru/a6915c¢71



https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f2d85456
https://m.edsoo.ru/7fbdef49
https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/ea16ee43

CBsI3aHHBIE ¢ OKcuIoM yriepona (IV)

37

VYrospHas KUCIIOTa U €€ COJIu

https://m.edsoo.ru/36a13d99

38

[Tpaktrueckas padota Ne 4 o Teme
"[lonyuyeHue yriaekucioro rasa.
KauecTBenHnas peakuus Ha KapOoHaT-

n

HOH

https://m.edsoo.ru/4de4a8dc

39

HepBOHaanBHBIC MOHATHS 00
OpraHN4YCCKHX BCIUICCTBAX KaK O
COCAUHCHUAX yriiepoaa

https://m.edsoo.ru/822fb263

40

Kpemuuii u ero coeauHeHus

https://m.edsoo.ru/1e94ee3a

41

[IpaxTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxknenmme HeMeTaIbl U UX
COCTUHECHUS

https://m.edsoo.ru/d72fa3e8

42

KonTponbnas padorta Ne3 o teme
«Baxxgeuie HeMeTalJIbl U UX
COEIMHEHUA

https://m.edsoo.ru/f5bae73d

43

OO01mmas XxapaKTepruCcTHKa XUMUICCKUX
3JIEMEHTOB — METAJLJIOB.
Meraunueckas CBsi3b U
MeTaJUIMYecKasi KpucTauinuecKas
pemérka. @u3nveckre CBOMCTBA
METaJIOB

https://m.edso00.ru/83192917

44

XUMHYECKHE CBOUCTBA METAJLIIOB.
DNEeKTPOXUMHUYECKUHN PsijT
HaNpsHKEHUH METAILIIOB

https://m.edsoo.ru/5a41d1d4

45

OOu1re criocoObI MOTyYSHHS
MetaiuioB. CruiaBel. BerauciieHust mo

https://m.edsoo.ru/435b87d4



https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/4de4a8dc
https://m.edsoo.ru/822fb263
https://m.edsoo.ru/1e94ee3a
https://m.edsoo.ru/d72fa3e8
https://m.edsoo.ru/f5bae73d
https://m.edsoo.ru/83192917
https://m.edsoo.ru/5a41d1d4

YPaBHEHUAM XUMUYECKUX PEAKLIHIM,
€CJIM OJIUH U3 PEarcHTOB COJIEPKUT
IIpUMECHU

46 [ToHsiTHE O KOPPO3UU METAILIIOB https://m.edsoo.ru/2c28f427

47 Il{emouHbIC METAILIBI https://m.edsoo.ru/c86edb4a
O

48 IR THAPOKCHIBT HATPIG H https://m.edsoo.ru/4fdeelae
KaJtusg

eJIOUHO3EME € METaJlJIBI —

49 Hex qu M HH{H METAILIbL https://m.edsoo.ru/2bb5cf7b
KJIBIUHU 1 MarHui

50 Bakueiinme coeqMHEHN KaJILIUS https://m.edsoo.ru/85¢c2cal6
00600

51 © HjeHHe 1 CHCTeMATH3AII https://m.edsoo.ru/593a4ab7
3HAHUH
K 651 o8

52 COTROCTR BOABL I CHOCODBE €¢ https://m.eds00.ru/869£76b9
YCTpaHEHUS
[IpakTuueckas padbora Ne 6 o Teme

53 "YKEcTKOCTL BOIBI M METOAEI €6 https://m.edso00.ru/669f6cdd
ycTpaHeHus"

54 AmomMmunni https://m.edso0.ru/37¢792ee
A N

55 MGoTepHbIE CBOHCTBA OKCHAA 1 https://m.edsoo.ru/82b7fa7d
TUIPOKCHIA

56 Keneso https://m.edsoo.ru/b3996d2a

57 Oxcuibl, THIPOKCUIBI U COJIM XKeje3a hitps://m.cdsoo.rw/c3f79221
(II) u xene3a (1IT)
00600

58 © IEIeHHe 1 CHCTEMATHSAHHA https://m.edsoo.ru/dbd9af72
3HaHUHI
[TpakTrueckas pabota Ne 7. Perenue

59 https://m.edsoo.ru/462adf7f

OKCHCPUMCHTAJIbHBIX 3aJla4y I10 TCME



https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a
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https://m.edsoo.ru/b3996d2a
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«Baxxneuime MeTayuibl 1 UX
COETUHEHUI

Beruucnenus no ypaBHeHUSIM
XUMUYECKUX PEAKLUH, €CIIH OUH U3
peareHToB J1aH B U30bITKE WU

60 1 https://m.edsoo.ru/a7a5913a

COJICPKUT NpUMecH. Brruncienus
MacCOBOM J0JIM BbIXOJa MPOAYKTa
peakuuu

00600
61 © IEIeHHe 1 eneTeMatisats 1 https://m.edsoo.ru/eed7{912
3HAaHUU

KonTponbnas padorta Ne4 o teme
62 «Baxxneuime MeTayuibl 1 UX 1 1 https://m.edso0.ru/5b499218

COCANHCHU A

BemectBa u marepuassl B

63 1 https://m.edsoo.ru/483adc3a

HOBCEIHEBHOU KU3HHU YEJIOBEKA

XHUMHUYECKOE 3arpsA3HCHUC

64 .
OKpY>KaroIlEel Cpe/ibl

1 https://m.edsoo.ru/f319191d

Ponp xumuu B pEeICHU N

65
SKOJIOTHYCCKHUX HpO6J’I€M

1 https://m.edso00.ru/a98127b9

PesepBHrlit ypok. O60011eHNE U

66
cucTeMaTHh3alus 3HaHUH

1 https://m.edsoo.ru/1¢364847

PesepBHEIit ypok. O000IICHHE 1

67 1 https://m.edso0.ru/56{46bf5

cucTeMaTH3anusg 3HaHUU

PesepBHrlit ypok. O600111eHNE U

68 1 https://m.edsoo.ru/b221b45¢

cucTeEMaTH3ausg 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 /
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBbHOM ITPOT'PAMMBbBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJabTarta

HpOBepﬂeMble NpeaAMETHBIC PE3YyJIbTaThl 0CBOCHUA OCHOBHOM
06p330BaTeJ'[bHOI71 nporpaMmbl OCHOBHOI'O 001ero 06p330B3HI/Iﬂ

1

IIo Teme: «HepBOHaLIaJIBHI)IG XUMHNYCCKUC ITOHATHUSA»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHYECKHX TIIOHATHMA: aToM,
MOJIEKYJIa, XUMHYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE
BEIIECTBO, CMeECh (OAHOPOAHAasT M HEOJAHOPOJIHAs), BaJEHTHOCTD,
OTHOCUTENIbHAsA AaTOMHAas M MOJIEKyJIspHass Macca, KOJUYECTBO
BELIECTBA, MOJb, MOJIIpPHAs Macca, MaccoBas J0Ji1 XHMHUYECKOTrO
JJIeMEHTa B COCAMHEHHH, MOJSPHBIA O0BEM, XMMHUECKas peakius,
KIacCU(UKAIUs  PEAKIUi:  peakluh  COCAWHCHUS,  PEAKIUH
pa3joXKEeHUs, peaklHUd 3aMeleHHs, peakuuu OOMEeHa, OHK30- U
OHIOTEPMUYECCKUE PEAKINH, TEIUIOBOH 3(PQeKT peakiuu, pacTBop,

MacCCoBasd A0J BCIICCTBA (HpOI_[eHTHaSI KOHI_ICHTpaI_II/IH) B paCTBOpPC

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHSATHU U

IMPUMCHSATDH OTU IMOHATHS IIPU OMMMCAHUHN BCUICCTB U UX HpeBpaIIIGHI/If/'I

1.3

UCTIONIb30BaTh XMMHUYECKYI0 CHMBOJIUKY [UIS COCTaBICHHS (OpMYI

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKUX peaKHI/Iﬁ

1.4

PaCKpPbIBATh CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBda, ATOMHO-MOJICKYJIIPHOI'O Y4YCHHA, 3aKOHaA

ABoranpo

1.5

OIIpCACIIATh BAJICHTHOCTb aTOMOB JJICMCHTOB B 6I/IHapHI>IX

COCAUHCHUAX

1.6

KHaCCH(bHHHpOBaTB XUMHUYCCKHUEC PCaKIIUH (HO HuCily Hu COCTaBy

Y4YacCTBYIOLIMX B peaKLMH BELIECTB, M0 TEMJI0BOMY 3P PEKTy)

1.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISAPHYIO U MOJISIPHYKO MaccChl

BCIICCTB




1.8

BBIYUCIISITh MACCOBYIO JOJIO XMMHYECKOTO JJIEMEHTa 1o (opmyre

COCIUHCHMUA,

1.9

BBIYUCIIATH MACCOBYIO JOJIIO BCUICCTBA B PACTBOPC

1.10

MNPUMCHATH €CTCCTBCHHOHAYYHBIC MCTO/JbI NO3HAHUA — Ha6JIIOI[CHI/Ie,

U3MEPEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEasIbHbIN U MBICJICHHBIH)

[To Teme: «BaxHenmue npeacTaBUTENIM HEOPTraHUYECKUX BEIIECTB)

2.1

PaCKpPbIBATh CMBICJI OCHOBHBIX XUMHUUYCCKUX MOHSTHH: OKCHJ, KUCJI0Ta,

OCHOBAaHHCE, COJIb

2.2

OIpCACIIATh NPUHAAJICKHOCTb BCIICCTB K OHpe,I[CJ'IéHHOMy KJIaccy

coeanHeHui o Gpopmynam
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KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPraHMYCCKUEC BCIICCTBA
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XapaKTCpU30BaATh (OHI/ICLIBaTB) O6I_I_II/IC XUMHUYECKHE CBOMCTBA BCIICCTB
Pa3IMIHBIX KJ1aCCOB, MMOATBCPIKAAA OIIMCaHUEC npuMepamMunu

MOJICKYJISAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

IIPOIrHO3UPOBATH CBOICTBa BCMICCTB B 3aBHCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH MPOTCKAHUA XUMHYCCKUX

npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

ClelOBaTh MpPaBWIAM I[IOJb30BAHMS XMMHYECKOM MOCYyAOH H
1ab0paTOPHBIM 00OPYJIOBAaHHEM, a TaKXe MpaBUiIaM OOpaIlEeHUs C
BEILIECTBAMH B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBIIOJHEHUIO
1a00PaTOPHBIX XMMHUYECKHUX OIBITOB IO IMOJIYYCHHUIO W COOMPaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOPOJA W KHCIOpPOJAA), MPHUTOTOBICHHIO
pacTBOPOB C ONPEACNEHHOM MacCOBOM JOJEH PacTBOPEHHOTO
BEILECTBA, INIAHUPOBATh U MPOBOJIUTh XUMHUYECKUE IKCIIEPUMEHTHI 10
pacIlO3HABaHUIO PpPACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

WHINKATOPOB (JIakMyc, (eHOIPTATCHH, METUIOPAHK U APYTHE)

2.7

IMPpOBOAUTD paC‘léTBI 110 YpaBHCHHUIO XUMHUYECKOU pe€aKuuun

I[To Tteme: «llepuomnueckuit 3akoH u Ileproamyeckas cucrema
xumuueckux asementoB JI. WM. MenneneeBa. CTpoeHuE aTOMOB.

Xumudeckas cBa3b. OKHCIUTEIHLHO-BOCCTAHOBUTCIILHBIC peakunumn»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHUX IOHATHUH: AP0 aToMa,
DIIEKTPOHHBIN CIIOW aroma, aTOMHas OpOWTanb, paguyCc aToMa,
XMMHYECKas CBA3b, MOJSAPHAas M HEMOJSAPHAas KOBAJICHTHAs CBS3b,

ANIEKTPOOTPHUIIATEIIBHOCTh, HMOHHAs CBSI3b, HWOH, KaTHOH, aHHWOH,




CTCIICHb OKHCJICHUA

3.2 KJIACCHU(UITUPOBATH XUMUYECKUE IIIEMEHTBI
OIKCHIBATh M XapaKTepH30BaTh TabmuuHyoo ¢opmy l[lepuonnyeckoit
CUCTEMbl XMMHYECKHX OJJIEMEHTOB: pa3iHuyaTh MOHITHUS «TJIaBHAA
33
noarpynna (Arpynma)» u «mobouynas mnoarpynna (brpymma)y,
«Malbie» U «OOJbIINE)» MEPUOIBI
packpeiBaTh cMmbici [lepuoanueckoro 3akona JI.M. MeHneneesa:
34 JEMOHCTPUPOBATh IOHUMAaHHUE MEPUOJUUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB OT UX MoJjoxkeHus B [lepuoanueckoii cucreme
COOTHOCHTH  00O3HA4eHUs, KOTOpble HMEITCA B  Taliuie
«Ilepuoguyeckas  cucremMa  XMMHYeCKMX — anemeHtoB .M.
3.5 MenzeneeBay ¢ 4YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (cocTaB M 3apal dA1pa, ooOllee 4YHcIio
AIEKTPOHOB U PACIIPEACTICHUE UX TI0 ANEKTPOHHBIM CIIOSIM)
16 ONpeAeNsATh  CTENeHb  OKUCIEHMS  DJIEMEHTOB B  OMHaApHBIX
COCTMHEHUSX
37 ONpENENATh BUJl XHUMHUYECKON CBsI3M (KOBAJICHTHass M HMOHHAs) B
HEOPraHMYECKUX COCAMHEHUSIX
9 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATbI 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
00pa30BaTeJIbLHON NPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTara

1

ITo Teme: «BeliecTBo 1 XUMHUUYECKas peaKknuus»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMMMUYECKHUX IIOHATHI: pacTBOp,
AJIEKTPOJIUTBI, HEJJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAs AUCCOLMALINS,
peakuMd HMOHHOIO OOMEHa, KaTaau3aTop, XMMHYECKOe DPaBHOBECHE,
oOpaTtumble 51 HEoOpaTUMbIE peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHUCJIUTEb,
BOCCTAHOBUTENb, OKHCICHHE M BOCCTAaHOBIEHHUE, aJUIOTPOIIMS,
aMpOTepHOCTb,  XMMHYECKass  CBs3b  (KOB&IEGHTHAs,  MHOHHaf,
METaJIJIMYECKasi), KpUCTAJIMYECKasl pEelETKa, CIUIaBbl, CKOPOCTb

XUMHUUYECKOU pe€aKuuu




1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATHU U

IMPUMCHATD 3TU MOHATHA IIPU OIIMCAHHUU BCIHICCTB U UX npeBpameHHﬁ

1.3

COCTABJIATh yPaBHEHMs 3JIEKTPOJUTUYECKOM AMCCOLMALUM KHUCIIOT,
LIeJI0Ye W COJIEM, MOJHBIE W COKpAUICHHBIE YPABHEHUS DPEaKLUU

HOHHOIro oOMeHa

1.4

PacCcKpbIBaTh CYIIHOCTH OKHCIIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABIICHHSI AJIEKTPOHHOTO OajlaHCca ATHX PEaKIHii

1.5

IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU pEeaKIuu

Ilo Temam: «HemeTtamiasl U MX cOoeOqUHEHUS» U «MeTaibl U HUX

COCAUHCHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIINE U CIEHUPUUECKHE XUMUYECKUE
CBOMCTBA TMPOCTBIX M CIOKHBIX BEIIECTB, MOJATBEPXKIasl OINHUCAHHE
npUMepaMHi MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUU COOTBETCTBYIOLIUX

XUMHYECKUX PEAKIUI

2.2

COCTaBJIATb YPAaBHCHUSA peaKHHﬁ, MOATBCPIKAAOIUX CYIICCTBOBAHUC

TCHETHUYCCKOM CBA3U MCKAY BCIICCTBAMM PA3JIMYHBIX KJIIACCOB

23

IMPOIrHO3UPOBATH CBOICTBa BC€HICCTB B 3dBUCUMOCTH OT HUX CTPOCHHA,
BO3MOXHOCTH HNPOTCKAHHUA XUMHYCCKUX npeBpameHHﬁ B PAa3JIMYHBIX

YCJI0BUAX

24

CJIeZIOBaTh  IMpaBWJIAM  MOJb30BAHHUS XHMHUYECKOH TOCYyIOH U
1ab0paTOPHBIM 00OPY/IOBAaHHEM, a TaK)Xe MpaBUiIaM OOpaIlEHUS C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSIMH I10 BBIIIOJIHCHUIO
ﬂa60paT0prlx XUMHUYCCKUX OIIBITOB IO IMOJIYYCHHIO U CO6I/IpaHI/IIO

F33006p33HI>IX BCIICCTB (aMMI/IaKa " YTJICKUCIIOIro ra3a)

2.5

MPOBOAMTh PEAKIMH, TOATBEPKIAAONINEG KAaYeCTBCHHBIH COCTaB
pPa3IUYHBIX BEMICCTB: pACHO3HABaTh OIBITHBIM IYTEM  XJIOPHUJ-,
Opomua, wuwomua, KapObonar, ¢ocdar, cunmkar, cyiabdar,
TUIPOKCUIMOHBI, KATHOHBI aMMOHHS, WOHBI HM3yYEHHBIX METaJUIOB,

MMPUCYTCTBYIOIIHEC B BOAHBIX PACTBOPAaX HCOPIraHNUICCKUX BCIICCTB

[To Teme: «XuMus 1 OKPYXKaOILAsl Cpeaar

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMH4eckux noHsaTuil: IIJIK Bemecrsa;

KOpPpOo3uAa MCTAJLJIOB

3.2

INPUMCHATbL OCHOBHBIC OIICpalkin MBICITUTEIbHON ACATCIIBHOCTH —

aHaJlM3 M CHHTE3, CpaBHEHHE, O0OOIIECHHE, CHCTEMATH3AIHIO,




BBIABJICHUC TPUYHUHHO-CJICACTBCHHBIX CBsI3CH — AJI1 U3YyUCHUSA CBOICTB
BCIICCTB M XHMHYCCKHUX peaKHI/Iﬁ; €CTCCTBCHHOHAYYHbBIC MCETObL
IIO3HAHUSA — Ha6JIIOI[CHI/I€, HU3MCPCHUC, MOACIIMPOBAHUC, SKCIICPUMCHT

(peabHBIA ¥ MBICJICHHBIH )




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

1

HepBOHa‘laHBHBIC XUMHWYCCKHUC ITIOHATHUA

1.1

[Tpenver xumuu. Ponb XuMHUM B KU3HU 4elloBeKa. XUMHS B CUCTEME HayK.
Tena m BemectBa. dusnyeckue CBOMCTBA BeIIECTB. ATperaTHOE COCTOSHHE

BCIICCTB

1.2

Ilonstue o METOJaXx IIO3HaHHA B XUMUU. Yucteie B€IICCTBA U CMCCH. CnocoObl

pasaciIiCHus cMmecent

1.3

ATOMBI U MOJICKYIJIBI. Xumuyeckne dJeMeHTBl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTHe H CJIOKHBIC BCIICCTBA. ATOMHO—MOHeKy.]'IHpHOG Y4YCHUC

1.4

Xumunueckass ¢popmyia. BajeHTHOCTb aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa ~ cocTaBa  BemlecTB.  OTHOcUTeNnbHas ~ aTOMHas  Macca.
OtHocuTenbHas MOJIEKyYJIsIpHas Macca. MaccoBasi oIl XUMHUYECKOIO 3JIEMEHTA

B COCAMHCHHNUN

1.5

KomnuectBo BelecTBa. MoJlb. MOHHpHaH macca. B3auMocBs3b KOJIN4YCCTBA,
MacCcCbl W YHCJIAa CTPYKTYPHBIX CIHWHUIL] BCIICCTBA. Pacuétel 1o Q)opMynaM

XUMHWYCCKUX COGI[I/IHGHI/Iﬁ

1.6

dusnyeckue U XMMHUYECKUE SIBJICHUSA. XUMHUYECKas Peakuus U €€ IPU3HAKU.
3aKOH COXpaHEHUS] MacChl BelIeCTB. XUMUYecKrne ypaBHeHus. Kinaccuduxanms

XUMHUYECKHUX peakluii (CoequHEHNs, pa3IoKeHus, 3aMeIlIeHUs, 00MEHa)

1.7

XUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCYI0H, C TIpaBUiIaMU
paborsl B smaboparopum W npuéMamu oOpaimieHuss ¢ J1abopaTOpHBIM
o0opynoBaHueM, HU3yuYe€HHE U OmHcaHue (U3MUYECKUX CBOMCTB 0OpPa3IoB
HEOPraHMYECKUX BelIecTB, HaOmonaeHNe ¢Gu3ndeckux (TUIaBICHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KUIIEHUE U KOHACHCAIUs BOAbI) U
XUMHYECKHX  (TOpEHHEe  CBEYH, TNPOKAIMBAHHUE METHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHCIOTON) SIBICHHI, HAOMIOJeHHE U OIUCaHHE
NPU3HAKOB MPOTEKAaHWSA XUMHUYECKUX peakiuil (pa3jiokeHue caxapa,
B3aMMO/ICHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapusi, pa3IokKeHUE THIAPOKCH A
meau(ll) mpu HarpeBaHuM, B3aMMOJCICTBHE JKejle3a C pacTBOPOM COJIU

meau(ll), m3ydyenuwe crmocoOOB pazieneHusi cMmeceil (C MOMOIIBI0 MarHuTa,




¢bunpTpOBaHUE, BBIMAPUBAHUE, AUCTHWLIALMA, XpoMarorpadus), MpoBeaecHUE
OUYMCTKHU MMOBAaPEHHOM COJIM, HAOIIOICHNE U OMICAHNUE PE3YIbTAaTOB MPOBEACHHUS
OMbITa, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJelel

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxueiimme npeaACTaBUTCIM HCOPraHMUCCKUX BCIICCTB

2.1

Bo3nyx — cmeck razoB. CocraB Bo3nyxa. Kucimopony — snemeHT U mpoctoe
BemecTBo. HaxoxaeHnue kuciaopoma B MpHpone, GU3NYECKHEe M XMUMHUYECKHE
cBoiicTBa (peakuuu roperus). Oxcunbl. [Ipumenenue kuciaopona. CrocoObl
NOJly4Y€HHUsl KUCIopoJa B JlabopaTopuu U MpoMbIIUIEHHOCTH. Kpyroopot

Kucioposa B mpupojie. O30H — auioTponHas MoaupUKalus KUCIopoia

2.2

TemnoBoit 3 heKkT XUMUYECKON peakIuu, TEPMOXUMHUYECKUE YPaBHEHHUS, IK30-
Y SHJIOTEPMHUUYECKHE peakiuu. TOIIMBO: Yyroiab U METaH. 3arpsi3HEHUE BO3/IyXa,

YCHUJICHUC MTAPpHUKOBOI'O 3(1)(1)6KT21, paspymieHue 030HOBOI'O CJI0A
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Bonopon — snemeHT u mpocrtoe BemiecTBo. HaxoxaeHue BoJI0opoaa B MPUPOIE,
¢u3nyeckue W XHUMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI IOyUYCHHUS.

Kucnots! u conu

24

MounspHsiii 00bEM ra3oB. Pacué€Tbl Mo XUMUYECKUM ypaBHEHUSIM

2.5

®usnyeckue cBoWcTBa BOAbl. Boma kak  pactBopuTens.  PacTBOpHI.
HacpllienHbie 1 HEHACBIIIEHHBIE PAacTBOPBI. PaCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBass g0 BemiecTBa B pacTBope. XHMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B IpHUpPOJE U B KU3HU 4enoBeka. Kpyroeopor
BOJIbl B IPUPOJIE. 3arpsA3HEHUE MPUPOIHBIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX

BOJ

2.6

Knaccudukanmuss Heopranmdeckux coeauHeHuid. Oxcuapl. Kiaccudukanuys
OKCHJIOB: colieoOpa3ywoomue (OCHOBHBIC, KHUCJIOTHBIE, aM{(OTepHbIE) H
HecosieoOpazyronme. Homenknarypa okcuymoB. dusmdeckue M XUMUYECKUE

CBOMCTBA OKCHJIOB. HonyquHe OKCHJI0OB

2.7

OcHoBanus. Kiaccudukanuss ocHoBaHMM: IIENOYM M HEPacTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3HYECKUE U XUMHUYECKHE CBOMCTBA

ocHoBaHuH. [lomydyenne ocHoBaHuUi

2.8

Kucnorsl. Knaccugpukauus xucinor. Homenknarypa kucinor. dusmueckue u
XUMHUYECKHE CBOWMCTBA KHUCIOT. Psan aktuBHOocTH MeTawioB H.H. Bekerosa.

HonyquHe KHCJIOT

2.9

Comu. Homenkinarypa coseil. dusnmdyeckue M XUMHUYECKHE CBOMCTBA COJICH.




[Tonyuenue cosen

2.10

TI'enermueckas cBI3b MCKAY KiIaCCaMM HCOPTaHUYCCKUX COG[[I/IHGHI/Iﬁ

2.11

XWMHUYECKUN  OKCHEPUMEHT: KAad4eCTBEHHOE  OINPEICICHUE  COACPKAHUS
KHCJIOpO/a B BO3/yXe, MOJIydyeHue, coOupaHue, paclio3HaBaHME U H3ydEHHE
CBOWCTB KHCJIOPOJa, HAOIIOJICHHE B3aMMOACHCTBHUS BEIIECTB C KHCIOPOJOM U
YCIIOBHSI BOBHUKHOBEHHUS U MPEKPALeHUs ropeHus (1moxapa), 03HaKOMJIEHHUE C
oOpa3uaMu OKCHUIOB M OIHCAHUE HUX CBOWCTB, MOJy4Y€HHE, COOMpaHUE,
pacrio3HaBaHME W U3y4YCHHE CBOMCTB BOAOPOAa (rOpeHHUE), B3aUMOJEHCTBHE
Boziopoja ¢ okcunoMm meau(ll) (Bo3MoKHO KCIOIB30BaHUE BHIEOMATEPHAIIOB),
HaOmrofeHue oOpa3loB  BEUIECTB KOJMYECTBOM | MOJb, HCCIeIOBaHUE
OCOOEHHOCTEl PAcTBOPEHMsI BEIIECTB C PA3JIMYHOW  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOW JOJIEH pacTBOPEHHOIO
BEIIECTBA, B3aUMOJEHCTBHE BOAbI C MeTalulaMH (HaTpUEM M KaJlbLIUEM)
(BO3MOKHO HCIIOJIb30BaHUE BHUAECOMATEPUATIOB), OIPENEIEHUE pPACTBOPOB
KUCJIOT U ILIEJIOYe C MOMOUIbI0 HMHIUKATOPOB, HCCIIEJOBAaHHE OOpPa3IOB
HEOPraHMYECKUX BELIECTB pa3IMYHBIX KJIACCOB, HAOIIOACHHE HW3MEHEHUs
OKpPAacKM MHJIMKATOpPOB B pPACTBOpPAX KUCIOT U ILIEJIOYEH, H3ydeHHe
B3auMoJieiictBua okcuga Meau(ll) ¢ pacTBOpoM cepHON KHCIIOTBI, KHUCIOT C
METaJUIAMM, PEAKLINNA HEUTPAIN3ALUH, II0JIy4eHUE HEPACTBOPUMBIX OCHOBAaHHUM,
BBITECHEHHE OJHOIO0 MeTajyla JpyrMM H3 pacTBOopa COJIM, PpEUICHHE
IKCIEPUMEHTAJIbHBIX 33/a4 Mo Teme «BaxHeillne Kiacchl HEOPraHUYECKUX

COEIMHEHUI

[Tepuoaunueckuii 3akoH u [lepuoanueckas cucTeMa XUMHUYECKHX JIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINH

3.1

[lepBble TMOMBITKU KJIACCU(PUKAIIMU XUMHUYECKHX JJeMeHTOB. [loHatue o
IPYIIax CXOMHBIX D3JEMEHTOB (IIEJIOYHBIE W IIETOYHO3EMENIbHBIC METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphle 00pa3yrT amdoTepHbIe

OKCHUABI U TUAPOKCHUIbI

3.2

[Iepnonnueckuit 3akoH. Ileprnoanyeckas cuctema XuMu4deckux nemeHTos J1.1.
Menpeneesa. Koporkonepruoanas u JUIMHHOIIEPUOAHAS bopmbl
[lepuoanueckoit cucrembl Xxumudeckux dyeMmeHtoB J[.M. Menzeneesa.
ITepuonsl u rpynmnbsl. PU3NUECKUH CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB

IIEPUO/1a Y TPYIIIBI DJIEMEHTA
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Crpoenue atomoB. CoctaB atroMHbIX siaep. M3otomnel. Dnextponbsl. CTpoeHue




IEKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHUX DIJIEMEHTOB
[Tepuonuueckoit cuctembl J[.M. MenneneeBa. XapakTepucTuka XUMHUUYECKOTO

AJIEMEHTA MO ero noyoxeuuto B [lepnoanueckoii cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHS paJuyca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKHMX CBOMCTB IO TpylnaM M IEpUOJaM.
3nauenue Ilepuonnueckoro 3akoHa u Ileproguueckoil CUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUs Hayku U npakTuku. /.M. MenneneeB — yu€Hblil U

rpak1aHuH

3.5

Xumnueckass cBsi3b. KoBasieHTHast (ToJisipHass W HEMOJIApHAsi)  CBSI3b.

9HeKTpOOTpI/IHaTeHBHOCTI> XMMHUYECKUX 3JIeMEHTOB. MOHHAs CBS3b

3.6

Crenedb okuciaeHUsS. OKHCIUTEIHEHOBOCCTAHOBUTEIBHEIC pCaKIunu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHU. OKUCIUTEIIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH OKCIIEPUMEHT: H3ydyeHue oOpa3loB BEUIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOACHCTBHE THIPOKCHIA LIMHKA C PacTBOPAMU KHUCJIOT U
LIeJI0YEH, IPOBENCHHUE OIBITOB, WUIIOCTPUPYIOLUIUX IPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBUTCIBHBIX peaKHI/Iﬁ (FOpeHI/IC, pE€aKuuu pa3jioKCHUA, CO@I[I/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT copepPKAHUSA

BemiecTBo 1 XuMHueckas peaKnuusi. HOBTOpCHI/IC

1.1

Ilepuonuueckuit 3akoH. [lepronnueckast cucreMa XuMUYECKUX 3eMeHToB JI.1.
MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMHYECKUX 3JJIEMEHTOB IMEPBBIX TPEX IMEPUOJOB, KaJUs, KalbLUUs U HUX
COCJMHECHUI B COOTBETCTBUM C TOJIO)KEHHEM 3JIeMeHTOB B llepumoamyeckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHne BeliecTBa: BUABl XHMHUYECKOM CBA3M. THUIBI KPUCTAIUIMYECKUX
PEIIETOK, 3aBUCMMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAUINYECKOU PEIIETKU
U BUJAa XUMHUYecKO# cBsi3u. Kiaccudukanuys u HOMEHKIaTypa HEOpPraHMUeCKUX
BEUIECTB (MEXAYHapoJaHasi U TpUBMaJIbHAs). XMMHUYECKUE CBOMCTBA BEILECTB,
OTHOCAIIMXCSA K pa3IMYHbIM  KjJaccaM HEOPraHWYeCKHX COCIMHECHMM,

ICHCTHUYCCKAA CBA3b HCOPIraHNMYCCKUX BCUICCTB

1.3

Krnaccudukanys XUMUYECKUX PEAKIUI 110 Pa3IMYHBIM MpU3HAKaM (110 YHUCITy U

COCTaBy YYacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY J(PQeKTy, Mo




HM3MCHCHHIO CTCIICHEH OKMCICHUS XUMHUYCCKIX 9JICMCHTOB, 110 O6paTI/IMOCTI/I, 1o
y49acCTuro KaTaJ'II/ISaTOpa). 9K30- n OHIAOTCPMUYCCKHUC pe€aKuuu,

TCPMOXUMHNYCCKUC YPABHCHHA. Ilonstue o CKOpPOCTH XHUMHYICCKOM pCaKkuuu

1.4

[Tonsitue 00 oOpaTHUMBIX U HEOOPATUMBIX XMMHMUYECKUX peakuusax. [lonstue o
TOMOT€HHBIX M I'€TEepOreHHbIX peakuusax. [loHaTue o XMMUYECKOM paBHOBECHUHU.
@axTophl, BIMSIOIMIME HA CKOPOCTh XUMHUYECKONW peakUud U TOJOKEHUE

XUMHUYCCKOI'O paBHOBCCHA

1.5

OKUCIINTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIIMH, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu.  CocTaBieHHE  ypaBHEHHIl
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKLU ¢ HCHOJIb30BAHUEM METO/a

AJIEKTPOHHOTO OajaHca

1.6

Teopus 2MEKTPONUTUYECKON AMCCOLUALMM. DJIEKTPOIMUTHI U HEDIEKTPOJIMTHI.
Karnonsl, annonsl. MexaHn3m AucCcOLMalMM BEIIECTB C Pa3JIMYHBIMU BHJAMU
xumuueckoi cBsa3u. Crenenp auccouuanuy. CuiabHbIE U cIa0ble 3JIEKTPOIUTHI.
Peakiun voHHOro oOMeHa. YCIIOBHMS NMPOTEKAaHUS PeakUuii MOHHOro oOMeHa,
IIOJIHBIE U COKpallléHHblE HMOHHBIE ypaBHEHUs peakuuid. CBOHCTBa KHUCIOT,
OCHOBAaHMH M coylel B CBeT€ MpEACTaBICHUH 00 3JIEKTPOJUTHUYECKON

nuccounanuu. KauecTBeHHbIE peaknu Ha MOHBI. [[oHATHE O TUApPOIU3E CoJel

1.7

XUMHYECKUN DKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISAMHM KPHUCTALIMYECKUX
PELIETOK HEOPraHMYECKUX BELIECTB — METANIOB M HeMeTauloB (rpadura u
ayMasa), CJIOXHBIX BELIECTB (XJIOpHAa HATpus); UCCIEIOBAHUE 3aBHUCHUMOCTHU
CKOPOCTM XHMHYECKOH peakuuu OT BO3ACUCTBUS Ppa3IMUHBIX (HaKTOPOB;
HCCIEAOBAHUE  DJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BELIECTB,  IIpolecca
JUCCOLMALMN  KUCJIOT, IIesouell W cojel  (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPUAIIOB); IPOBEJEHUE OIbITOB, WUIIOCTPUPYIOLIUX IPU3HAKU
IIpOTeKaHMs peakluii HOHHOTO oOMeHa (00pa3oBaHMe OCajiKa, BbIJCIEHUE Ia3a,
o0pa3oBaHHe BOBI); ONBITOB, WJUTIOCTPUPYIOMIUX TPUMEPBI OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEaKLUil (rOpeHHe, PeaklMU pas3iioKeHUs, COCIAUHEHUs);
pacro3HaBaHUE HEOPTAHMYECKUX BEIIECTB C MOMOLIBIO KAY€CTBEHHBIX PEaKLUi

Ha MOHBbI; PCIICHHUEC SKCIICPUMCHTAJIbHBIX 3aaa4

HemeTtannel 1 ux cOeAMHEHUS

2.1

OOmast  xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHMsS aTOMOB,
XapakTepHbIe cTerneHn okuciieHus. CTpoenne U Gu3nIecKue CBOMCTBA MPOCTHIX
BEUIECTB — TaJOreHoB. XHMMHMUYECKHE CBOWCTBA Ha IIpUMEpe XJopa

(B3auMozielicTBUE C METaulaMM, HEMETalllaMH, LIeJIouaMu). XJIOPOBOAOPO/I.




ComnsiHast KMCIIOTa, XMMHUYECKHUE CBOICTBa, MOJIyueHUE, IpUuMeHeHue. [elictBue
XJIOpa M XJIOPOBOAOPOJA Ha OPraHu3M 4YeJoBeKa. BakHelne XJIOpHIbl U UX

HAXO0XJAEHUE B IPUPOJIE

2.2

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmsl. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u Gusnueckue cBoiicTa
IIPOCTBIX BELIECTB — KUCIOPOJAa U Cepbl. AJUIOTPONHBIE MOAM(PUKALUU
KHUCJIOpOAa U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOIOpOJ, CTPOEHHE,
(1)I/I3I/I‘-IGCKI/I€ A XHMHYECKHE CBOMCTBA. OKCI/I[[I)I CCpbl KaK MNpPEACTABUTCIIN
KHUCJIOTHBIX OKcUa0B. CepHas KHCIOTa, (PU3MUECKHUE M XMMHUYECKHE CBOICTBa
(oOmme Kak mMpeAcTaBUTENs Kiacca KUCIOT U cnenupudeckne). XuMUIECKHUE
peakiuy, JeXale B OCHOBE MPOMBIIUIEHHOTO Croco0a IMOJIydyeHHUs] CEepHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Conn CCpHOfI KHCJIOTBI, KAQYCCTBCHHAsA pPCaKlud Ha
cynbdar-uoH. Haxoxnenue cepbl U e€ coelMHEHHH B mpupoze. XUMHUYECKOe
3arpsi3HEHUE OKPYKAIOLIEH Cpelbl COCIMHEHUSIMU Cepbl (KUCIOTHBIE JIOXKIH,

3arpA3HEHUEC BO3yXa U BOI[OéMOB), CII0COOBI €T0 IpcaAOTBpalllCHUA

23

OOmiass xapakTepucTtuka 371eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIC CTEIICHU OKUCIEHUA. A30T, pacCpoCTpaHEHUE B IPUPOJIE,
busnueckrue U XxuMudeckne cBoiicTBa. KpyroBopor asora B mpuponae. AMMHAK,
ero (u3uveckre W XMMHYECKHE CBOWCTBA, MONy4YeHHE M npuMmeHeHue. Comu
aMMOHUS, UX (U3MYECKUE W XUMHUYCCKHE CBOWCTBAa, IPHUMCHCHHE.
KauecTBeHHass peakius Ha MOHbI AMMOHUA. A30THAasA KUCJIOTA, €€ IMOIyYCHHUE,
(dbu3MYecKe M XUMHUYECKHE CBOHCTBa (0OIIMe Kak IPEACTaBUTENS Kiacca
KHCJIOT U creuuduueckue). Mcnonbp3oBaHue HUTPATOB W COJCH aMMOHUS B
KauecTBE MHUHEpaIbHBIX YAOOpeHUN. XUMHUYECKOEe 3arps3HEHHE OKpYXKaIolei
Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC JOK/IM, 3arPsI3HEHUE BO3/1yXa, ITOYBBI

1 BOJOEMOB)

24

docdop, amnorponHsie Moaudukanuu Gocdopa, pU3NUESCKHE U XUMUUYECKHE
croiictBa. Okcua dochopa(V) u dochopras kucnora, ¢u3NYecKue u
XMMHYECKHE CBOWCTBa, mojiydeHue. lcmonb3oBanue ¢ochaToB B KauecTBe

MUHEPAIBHBIX YI00pEHHIA

2.5

OOmast xapaktepuctuka s1eMeHTOB [VA-rpynmnsl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCICHHUS. YTIIIepoJd, aJUIOTPOIHBIE
MOTUGUKAIINH, PACIPOCTPAHEHUE B MpHUPOAE, (UINYECKHE M XUMHUYECKHUE
cBoiicTBa. Ancopbuusa. Kpyrosopor yriepona B mpupone. OKCuabl yrieposa,

ux (1)I/I3I/I'~I€CKI/I€ U XUMHYCCKUEC CBOfICTBa, [[€I>'ICTBH6 Ha JXUBBIC OpPraHU3MBEI,




MOJIyYEHUE U MPUMEHEHHE. DKOJIOTHYECKUE MPOOJIEMbI, CBA3aHHBIE C OKCHUIOM
yraepoaa(lV); rumote3a r1i106anpHOrO MOTEIUICHHS KIUMAaTa, HapHUKOBBIN
apdekr. YrompHas Kuciota M € conm, WX (PUINICCKUE W XUMHUUYCCKUE
CBOICTBa, MoNlyueHUE W MpuUMeHeHue. KadecTBeHHasi peakiusi Ha KapOOHart-
noHbl. VMcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUICHHOCTH U

CEIBLCKOM XO03SHCTBE

2.6

[TepBoHavasibHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHCHHSIX
yriepona (MeTaH, 9TaH, OSTWJICH, AalleTWICH, 3TaHOJ], TJIUIEPHH, YKCYCHas
kuciora). MX cocraB m XuMmuueckoe crpoeHue. [loHsATHE O OHOIOTHYECKH
BOKHBIX BEIECTBAX: JHUpax, Oe€lKax, yrieBojax — M HX POJH B >KU3HU
YyelloBeKa. MarepuaabHOe €IMHCTBO OPraHWYECKMX M HEOPTaHMYECKUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnueckue ¥ XUMHUYECKHE CBOICTBAa, I[IOJIyUY€HHUE U
npumenenue. CoeanHeHUs KpeMHUs B mnpupoae. OOmue mpencraBieHus o0
okcuae kpemHusA(IV) u kpemauneBoit kucinore. CUIMKATHI, UX UCIIOIH30BAHUE B
ObITY, MEIUIIMHE, TPOMBINIICHHOCTH. BaxkHeiiue cTrpouTeabHble MaTepHalibl:
KepaMuKa, CTEKJIO, IEMeHT, OeToH, xeine300eToH. [IpoGiembr OGe3o0macHOTO

HCITIOJIb30BAHHA CTPOUTCIIbHBIX MATCPHUAJIOB B MMOBCEIHEBHOM KU3HU

2.8

XUMUYECKUH SKCIIEPUMEHT: H3yuyeHHE 0Opa3lOB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISTHOM KHCJIOTBI; ITPOBEACHUE KAYECTBEHHBIX PEAKUUN Ha XJIOPUA-
MOHbl M HaONIOJeHUE IPU3HAKOB MX IPOTEKAHMs; OIBITHI, OTpPaKaoLIUe
¢u3nveckre 1 XMMHYECKHE CBOMCTBA TAJOI€HOB M UX COCAMHEHUH (BO3MOYKHO
UCIOJIb30BAHUE BUAEOMATEPUATIOB); O3HAKOMIIEHHWE C O0pa3laMu XJIOPHJIOB
(raoreHuI0OB); O3HAKOMJIEHHWE C oOpa3naMu cepbl U e€ COCTUHEHUSIMU
(BOBMOXXHO ~ HCIIOJIb30BAaHUE BHUAEOMATEpHUAOB); HAOJIOJEHHE Ipolecca
oOyrIIMBaHUS caxapa IOJ JECHCTBHEM KOHIEHTPHUPOBAHHON CEPHON KHCIIOTHI;
U3yuyeHUe XMMHMYECKHX CBOMCTB pa30aBI€HHOM CEpPHOI KHCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakuuu Ha CcyiabhaT-uoH u HaOJroJeHuWe Tmpu3Haka e¢
IIPOTEKaHMs; O3HAKOMIIEHUE ¢ (pU3MUecCKMMU CBOMCTBaMHM a30Ta, (hocdopa u ux
CO€IUHEHUI (BO3MOXKHO HCIOJB30BaHUE BUJIEOMATEPHANIOB), oOpa3LamMu
a30THBIX U (ocOpHBIX yA0OpeHuil; mosyyeHue, cooupaHue, pacrio3HaBaHUue U
U3Y4YEHHE CBOMCTB aMMHaKa; IPOBEJIECHUE KAYECTBEHHBIX pEaKUHMi Ha HOH
aMMOHMS U ¢ochaT-uOH U  M3YYCHHE IPU3HAKOB HUX IPOTEKaHMS,
B3alMO/JICICTBIE KOHLUEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEIbIO (BO3MOXKHO

HCIIOJIB30BAaHUC BI/I,I[GOMaTepI/IaJ'IOB); HU3YUYCHUC MOHeHeﬁ KpUCTAJUIMICCKUX




pemeTok anMasa, rpadura, QyuiepeHa; 03HaKOMIICHHE C TIPOIIECCOM afCOPOIIH
pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOIa3a,
MoJy4eHne, CoOupanue, paclio3HaBaHUe U U3yYEHHE CBOMCTB YIIIEKHUCIIOTO Ta3a;
MPOBE/ICHUE KayeCTBEHHBIX pEaKIuii Ha KapOOHAT- M CUJIMKAT-UOHBI H
U3y4YCHUE MPU3HAKOB WX TMPOTCKAHUS; O3HAKOMIICHHE C IPOJYKIUCH
CHJIMKATHOW TPOMBIIIJICHHOCTH; PEIICHNUE dKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe

«BaxHeu1ie HeMEeTAIJIbI U UX COETMHEHU

Mertannsl 1 uxX COCANMHCHUA

3.1

OO0mmas xapakTeprUCTUKAa XUMUICCKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU UX
nonoxkenus B Ilepuoamueckoit cucreme xumuyeckux dnementoB J[.M.
MenneneeBa u ctpoeHust aromMmoB. CTpoeHHe MeTauioB. MeTayuinueckas CB3b U
METaJlIM4ecKasl KpUCTAJUIMYECKass pemérka. ODIEeKTPOXUMHUYECKHH  psf

HaIIpsHKEHUN METaJlIOB

3.2

du3nyeckrue U XMMHUYECKHE CBOMCTBAa MeTaiuioB. O0mue crnocoObl MOIydeHUs
MeTauioB. [IoHATHE O KOPPO3UU METAJIIIOB, OCHOBHBIE CIIOCOOBI 3allIUThHI UX OT
koppo3uu. Crinassl (CTallb, YyT'yH, JIOPATIOMUHUM, OPOH3a) U UX IPUMEHEHHUE B

6BITy H IPOMBIIIJICHHOCTH

3.3

Hlenouynsle MeTayuibl: mojoxkeHue B Ilepuogmydeckoil cucreMe XHMHUYECKUX
snemeHToB .M. MeHneneeBa; CTpoeHME UX aTOMOB; HaXOXJECHHUE B MPHUPOJIE.
duznyeckne 1 XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUAbI U
THAPOKCHUALI HATPpHUA W KaJIWA. HpI/IMeHeHI/Ie IISJIOYHBIX METAJJIOB U HUX

COETUHEHUN

3.4

[IlenoyHo3eMeNbHBICE  METAJIBI  MarHMd M KajJdblIMA:  TOJIOKEHHWE B
Ilepnonnueckoit cucreme xumuyeckux anemeHToB [[.1. MenneneeBa; crpoeHue
HMX aTOMOB; HaxoXkAeHUE B mpupoae. Pu3MYecKrue U XUMHUUYECKHUE CBOMCTBA
MarHus M Kaubls. Baxdeimme coeauHeHUs Kaiublus (OKCHA, THIPOKCHUI,

comnu). JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

Amomunuii: nonoxkenue B Ileproandeckoll cucteMe XMMHUYECKHX 3JEMEHTOB
JI.1. MenpeneeBa; CTpOCHHE aTOMa; HaxoxkiaeHue B npupone. dusnueckue u
XMMHUYECKHE CBOWCTBA alfOMUHMS. AM(OTEpHbIE CBOMCTBA OKCHJIA M THAPOKCHUIA

AJIFTOMUHUA

3.6

Keneszo: nonoxenue B [lepuoanueckoil cucreme XUMUYECKUX 3iieMeHToB JI.1.
MenpeneeBa; CTpPOCHHE aTOMa; HaxOXKJIeHHe B mpupojae. Dusuueckue u
XUMUYECKHE CBOMCTBa >keie3a. Okcuawl, ruapokcuabl u conu skenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U OTyYEHUE




3.7

XUMUYECKU IKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METaJUIOB M CILIABOB,
uX (U3NYECKUMHU CBOWCTBAMHU; HW3y4YCHHE pE3YJIbTATOB KOPPO3UH METAJLJIOB
(BO3MOXKHO HCIIOJIb30BaHHUE BHJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJA KajJbllUd W HATPUs C BOAOH  (BO3MOXKHO
WCIIOJIb30BaHNE BUICOMATEPUAIIOB); HCCIICIOBAaHUE CBOWCTB KECTKOW BOJBI;
mporiecca TOPEHHUs JKeye3a B KHCIOpoAe (BO3MOXHO — HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB); NMPU3HAKOB MPOTEKAHUS KAYCCTBCHHBIX PEAKIUH HAa MOHBI
(Marams, Kanaplus, amoMmuHHsA, IuHKa, kenesa(ll) m sxemesa(Ill), menu(Il);
HaO0JII0/ICHUE W OTNHMCAHKE MPOIICCCOB OKPAIIMBAHMS TUIAMEHU MOHAMH HATpU,
Kaausi W Kaublus  (BO3MOXKHO  HCIIOJNIB30BaHUE  BHJCOMATCPHAIIOB);
UcClieIoBaHNEe aM(OTEPHBIX CBOWMCTB THUIPOKCHIA ATIOMHHHS ¥ THIPOKCHIA
[IUHKA; PEUICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeHme MeTaibl 1

nX COCAUHCHUS)

XuMHS ¥ OKpYyXKarolas cpeaa

4.1

HoBbie marepuanel u TexHosioruu. BemectBa M marepuansl B MOBCEIHEBHOM
JKW3HU 4YeJIoBeKa. XMMHS U 3/10pOBbe. be3zonacHoe MCroab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObiTy. [lepBas momomis mpu XUMHUYECKUX OXKOTax U

OTPAaBJICHHUAX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  IPaMOTHOCTH.  XUMHYECKOE  3arpsi3HEHUE
okpyxatomend cpenpl [IJIK. Ponb xumuu B penieHnH 3K0JI0TMUECKUX MpoOiieM.
[IpupoaHble HMCTOYHMKHU YIJI€BOJAOPOAOB (Yrosib, HPUPOAHBIN ra3, He(dTh),

MIPOYKTHI UX MEPEPaObOTKH, UX POIb B OBITY U IPOMBIIIICHHOCTH

4.3

XUMUYECKUH IKCTIEPUMEHT: M3ydeHHe 00pa3oB MaTEepUaIOB (CTEKIIO, CIUIABBI

MCTAJJIOB, ITOJIUMCPHLIC MaTepI/IaJ'ILI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBbI OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

Kon
NpoBepPsSIEeMOro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHMs K MPeIMETHBIM pe3yJbTaTaM 6a30B0Oro
YPOBHS OCBOCHHSI OCHOBHOI 00pa30BaTeIbHOM IPOrPaMMBbI
OCHOBHOI0 0011ero oopasosanusi Ha ocHose ®I'OC

1

[IpencraBnenue:

1.1

O TI03HAaBAEMOCTH SIBICHUW MPHUPOAbI, MOHUMAHUE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMHYECKOH HayKH Kak 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIIeW KyJIbTypbl U IMPAKTUYECKOU
NEesITeIbHOCTH 4YEJIOBEKa B YCIOBUSX COBPEMEHHOro OOIIECTBa;

IMOHUMAaHHUEC MECTAa XUMHUU CPCAN JPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX MCTOJAaX IMO3HAHHA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HUCCICAOBAHUA BCIICCTB W HU3YUCHUA
XUMHNYCCKUX peaKuHﬁ; YMCHUC HCIIOJIB30BaTh MOICIHN JUIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccHOHATBHON AEATEIbHOCTH, CBA3aHHBIX C XUMHEH U
COBPCMCHHBIMH TCXHOJIOTHUAMH, OCHOBAHHBIMHM Ha JOCTHXXCHUAX
XMMHUYECKOH HAyKH, YTO IO3BOJIUT OOYYalOIIUMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoel Oyayiei npopeccuoHanbHON AesTeIbHOCTH
U C/ieNaTh OCO3HAHHBIN BBIOOP XMMHUHU Kak MPOQUIBHOrO MpeaMeTa

IIpH [IePEX0/ie Ha YPOBEHB CPETHETO 00IIero oopa3oBaHms

Bianenne cucreMOM XUMWYECKHX 3HAHMM M yYMEHHE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIO4YacT:

2.1

BOKHEHIIME XUMUYCCKHE IIOHATUS: XUMUYCCKHM JJIEMECHT, aToM,
MOJIEKYJIa, BEIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJTHOPOAHAs CMEChb, OTHOCUTENbHBIE aTOMHAas M MOJICKYJIsIpHAs
MaccChl, KOJIHMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca, MOJIPHBINA
00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHE, COJIb (CpemHssi), XHMMHUYECKas
peaKkuusi, PEaKIUU COCAUHEHHS, PEaKIUU pPAIOKECHHS, pEaKluu
3aMEIICHUs, PEaKIuu OOMEHa, TEeTUIOBOM 3(PQEKT peakiuu, 3K30- U
SHAOTEPMHUYECKUE DPEAKIIMH, PACTBOP, MAacCOBasi OIS XUMHUYECKOTO
3JIEMEHTA B COSAMHEHHUH, MAacCOBas JIOJISI M TIPOLICHTHAST KOHIICHTPAITUs

BEIIECTBA B PACTBOPE, SIIPO aTOMA, SJIEKTPOHHBIN CJI0H aTOMa, aTOMHas




opOuTanb, paadyc aroMa, BAJEHTHOCTb, CTENEHb OKHUCIICHHS,
XUMUYECKasi CBAA3b, JIEKTPOOTPULIATEIBHOCTD, MOJISPHAS U HEMOJSPHAS
KOBQJIEHTHasl  CBSI3b, MOHHAs  CBA3b, META/NIMUECKas  CBSI3b,
KpUCTa/NIM4ecKass pemeéTka (aTomMHas, WOHHAs, MeTaJUIMYecKasi,
MOJIEKYJISIpDHAsl), UOH, KaTUOH, AHUOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAsT ~ JUCCOLMAIMS, peakIud HOHHOrOo OOMeEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKLUy, OKHCIIUTENb u
BOCCTAaHOBUTENb, OKHCIEHHE M  BOCCTAaHOBJICHUE, 3JIEKTPOJIU3,
XUMHMYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIE pPEAKILUY,
CKOpPOCTh XHMMHYECKOM peakuuu, Karamuzarop, IIJIK, kopposus

METaJIJIOB, CILIABBI

2.2

OCHOBOITOJIAralolue 3aKOHbl XUMHH: 3aKOH COXpPAaHEHHUS MaccChl,
nepuoandyeckuii 3akoH .M. MeHueneeBa, 3aKOH MOCTOSHCTBA

CcOCTaBa, 3aKOH ABOraapo
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TEOPUHU XUMUH: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TEOpUs

3J'ICKTpOJ'II/ITI/ILICCKOI7I Jucconuanmum

Bnagenne ocHoBaMu XHMHYECKOM I'PaMOTHOCTH, BKJIIOUAIOIIECH

3.1

YMEHHUE MPaBUIIBHO MCII0JIb30BaTh U3yUYEHHbBIE BEIIECTBA U MaTepUAIIbI
(B TOM uyucie MHMHEpalbHble YIOOpPEHMs, METAUIbl U CIUIaBbl,
HOPOAYKTBl IepepaloTKH TNPHUPOIHBIX HCTOUYHUKOB YIJIEBOJIOPOJIOB
(yrasi, mpupogHOro rasa, He)TH) B OBITY, CEIbCKOM XO35MCTBE, Ha
IPOM3BOJICTBE U IOHUMAaHKUE 3HAYEHUS KUPOB, OCJIKOB, YIIIEBOJIOB JUIs
OpraHM3Ma 4YeJOBEKa; YMEHHME NPOTHO3UPOBATH BIUSHUE BEIIECTB U
XMMHUYECKHX HPOIIECCOB HA OpPraHU3M 4YelOBeKa M OKPYXKAIOILYyIo

IPUPOJIHYIO CPENY

3.2

YMCHUC HHTCIPHUPOBATH XUMHUYCCKUC 3HAHHA CO 3HAHUAMU APYTHUX

y‘le6HI>IX npeaMETOB
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HaJIMYME OIbITa PabOThl C Pa3IUYHBIMU HUCTOYHHKAMHU HH(OpMaLUU
N0 XUMHUU (HaydyHas M Hay4yHO-TIONYJSpHAs JIMTEpaTypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLCHUBATDH I/IH(i)OpMaIII/IIO O BC€IICCTBAX, HX
MMPEBPALICHUAX n IMPAaKTUICCKOM IMPUMCHCHUHA u YMCHUC

HCIIOJIb30BaTh €€ s pEeUICHUA y‘le6HO—H03HaBaTeHBHBIX 3aJa4

BJ'IaI[eHI/Ie OCHOBAaMH IIOHSITHHHOTO arrmapara U CHUMBOJHUYCCKOI'O




A3bIKA XMMHUHU 1JId COCTaBJICHUS (1)OpMYJI HCOPTraHNYCCKUX BEIICCTB,
ypaBHeHI/Iﬁ XUMHNYCCKUX peaKHHﬁ; OCHOBaMun XHMHYECKOHN

HoMmeHknatypsl (IUPAC u TpuBnanbHoil)

YMeHne OOBACHATH CBSI3b IMOJIOKEHUS dneMeHTa B [lepuomnyeckoit

CUCTCMC C YHCIOBBIMH XapPAKTCPUCTUKAMHU CTPOCHHUA aTOMOB

5 XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsia sapa, o0Iee YHucIio
JJIEKTPOHOB), paclpeiesieHUeM SJIEKTPOHOB IO HHEPreTHUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPHOJIOB, KAJTUS U KAJbLIUS
IIpencraBnenue o NepUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX
9JIEeMEHTOB (paJlyC aroma, JJIEKTPOOTPHUILATEIHHOCTh), MPOCTHIX H

6 CJIIOKHBIX BEIIECTB OT IIOJIOKEHUs 3IIEMEHTOB B Ilepmonnueckoit
cucteMe (B MalbIX TMepuoJax M TIABHBIX MOATPYIIAaxXx) H
AJIEKTPOHHOT'O CTPOCHHS aTOMa

7 YMenue knaccupuuupoBarb:

7.1 XUMHUYECKHE IIEMEHTHI

7.2 HEOpraHUYEeCKUe BEllecTBa

7.3 XUMHUYECKHUE PEaKuU

8 YMeHue ornpenensiTh:

o1 BaJICHTHOCTh U CTENEHb OKHCIIEHUS XUMHUYECKUX DJIEMEHTOB, 3apsij

' MOHA

%2 BUJI XMMHYECKOW CBSI3M M THUIl KPUCTAUIMYECKOW CTPYKTYpPHI B

' COETMHEHUSIX

8.3 XapakTep cpeibl B BOJAHBIX PacTBOpax BelIecTB (KUCIOT, OCHOBAHU)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBath (PU3HUECKUe U XUMUYECKHE CBOWCTBA:
MOPOCTBIX BEUIECTB (KUCIOPOI, O030H, BOIOPOA, TrpaduT, anmas,

9.1 KpeMHUH, a3oT, (ocdop, cepa, XJIOp, HATPUH, KaIWH, MarHHMH,
KaJIbIIMH, aJTFOMHHUH, KEJIe30)
CIIOKHBIX BEILIECTB, B TOM YHCIE HX BOJHBIX pacTBOpPOB (Boja,
aMMHaK, XJIOPOBOIOPOJ, CEPOBOJOPOJ, OKCHUIBI M THIPOKCHUIBI

9.2 metaisioB [-IIA rpynn, amomunus, meau (II), umuka, xeneza (II u

III), okenpast yraepona (I u IV), kpemuus (IV), asora u pocdopa (111

u V), ceppt (IV u VI), cepuucras, cepHas, a3oTucTasi, a30THasd,




docdopHasi, yronpHas, KpeMHUEBasI KUCJIOTa U X COJIH)
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MPOTHO3MPOBATh M  XapaKTEpU30BaThb CBOMCTBAa  BEIIECTB B
3aBUCUMOCTH OT KX COCTaBa M CTPOECHHUs, IIPUMEHEHHUE BEILECTB B
3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTh IIPOTEKAHUS XUMUYECKUX

npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

10

YMeHue coCcTaBIsATh MOJICKYJISIDHBIC 1 HOHHBIC YPABHCHU peaKI.leI, B

TOM YUCIJIC:

10.1

peakuuii MOHHOTO OOMeHa

10.2

OKHCIINTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ

10.3

WIUTIOCTPpUPYIOIIUX  XUMHUYCCKUC CBOICTBa HN3YUCHHBIX KJIACCOB

(rpymm) HEOPraHUYECKHX BEIIECTB

10.4

MOATBCPKAAIOIUX I'CHETUYCCKYIO B3aUMOCBA3b MCKAY HUMU

11

YMeHue BbIYUCIATH (IPOBOAUTH PACUETHI):

OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB,

MaCCOBYIO OO XUMHWYCCKOI'O 3JICMCHTA B COCIMHCHU N

11.2

MaCCOBYIO JOJIKO BEIIECTBA B paCTBOPEC,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MacCCy, 00BEM ra3oB

11.4

0 YpaBHCHUAM XHUMHUYCCKUX peaKHI/Iﬁ N HaXOJUTb KOJIHMYCCTBO

BEIIIECTBA, 00BEM M Maccy peareHTOB WM IPOIYKTOB PEaKIIUU

12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMM ~ METOJaMH  HAy4yHOro Ino3HaHus (HaOmroneHue,
U3MEpEeHNe, SKCIIEPUMEHT, MOJICTTMPOBAHIE) IIPH U3YUYEHHH BEIIECTB U
XUMHYECKHX SBJICHHH; yMeHHEe C(OpPMYIHpPOBaTh MpoOIeMy U

MMPEAJTIOXUTD ITYTHU eé PCUICHUA

12.2

Oe3omacHoit pa6OTI>I C XHMMHMYCCKHMMHU BC€IICCTBAMH, XUMHUUYECKOM

NIOCYI0i 1 JTAOOPaTOPHBIM 000PYAOBaHUEM

12.3

npaBuUiIaMu 0e30MacHOro OOpaIIeHHs ¢ BEIIeCTBAMU, HCIIOJIb3YEMBIMH
B TMIOBCETHEBHOM KHU3HU, MIPABUJIAMU TIOBEJICHUS B LIEJSAX COEpEKEHUS
370pOBbSl M OKPYXKAIOWIEH MNPUPOAHON Cpelbl; NMOHUMAHUE Bpeaa
(omacHOCTH) BO3JCHCTBUS HA JKUBBIE OPTraHU3MBI ONPEICIEHHBIX
BEIIICCTB, CIIOCOOOB YMEHBIICHUS M TPEIOTBPAIICHHUS WX BPEIHOTO

BO31€HCTBUA

13

Hanuuue MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUSA U OCYLICCTBIICHUA




CICAYIOIHUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

U3YYEHUE U ONMCaHuEe (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE
¢  (u3nueckMMM U XHMHYECKUMHU  SIBICHUSIMH;,  OIBITHI,

WJUTIOCTPUPYIOIINE TPU3HAKU MPOTEKAHUSA XUMUYECKUX PEaKIU

13.2

U3y4eHHE CIIOCOO0B pa3elIeHuUs cMecel

13.3

MMOJIY4YCHHEC KUCIIOPpOJaa U U3YyYCHHUEC €TO CBOfICTB; IMOJIy4CHHUEC BOOOPOaa
U U3YyUYCHUC €TI0 CBOﬁCTB; MMOJIYYCHHEC YIJICKHUCIIOIO Ira3a U HU3YUCHUC

€ro CBOMCTB; MOJIyYEHHE AMMHUAKA U U3YUYECHHUE €r0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH

paCTBOpéHHOFO BCIICCTBA

13.5

MpUMEHEHHE WHMKATOPOB (makmyca, METHIIOpaHkKa u
denondranenna) s ONMpENEICHUsT XapaKTepa Cpelbl B pacTBOpax

KHCJIOT 1 menoqeﬁ

13.6

HCCJICIOBAaHUE U  ONMCAaHHUE CBOMCTB HCOPraHHM4YCCKHUX  BCUICCTB
PA3JINMIHBIX KJIACCOB;, MU3YYCHUC B3aHMOACHCTBHUS KHUCJIOT C METaJlJlaMH,
OKCHaAaMu MCTAJJIOB, paCTBOPUMbBIMU U HEPACTBOPHUMBIMHU OCHOBAHUAMMH,
COJIAAMMU; TTOJTYYCHHUEC HCPACTBOPUMBIX OCHOBaHHfI; BBITCCHCHHEC OJHOI'O
MeTaJlla ApYruM H3 pacTBOpa COJIHM; HUCCICAOBAHUC aM(bOTepHBIX

CBOICTB THAPOKCHUAOB AJIIOMHUHUA U TUHKA

13.7

pelieHue SKCIEePUMEHTAIBHBIX 3a/1a4 1Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCAMHEHUI»; « DNEKTPOIUTHYECKAS TUCCOLIUAIINS;
«BaxHeHne HeMETaIbl M UX COSANHCHUSY; «BakKHEHIIIe MeTalIbl

Hn UX COCANHCHUA»

13.8

XUMHYECKHE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIITHE MPU3HAKA
MPOTEKAHUSI PEaKIMid MOHHOTO OOMEHA; Ka4eCTBCHHBIC PEaKIMU Ha
NPUCYTCTBYIOIIUE B BOJHBIX PAaCTBOpPAX HOHBI: XJOPHI-, OpPOMHI-,
wonua-, cynbdar-, docdar-, KapOOHAT-,  CHUIUKAT-AaHHOHBI,
THAPOKCHUI-UOHBI, KATHOHBI aMMOHHMSI, MarHus, KajbIUs, aIFlOMUHUS,

xkenesa (2+) u xenesa (3+), menu (2+), HUHKA

14

YMmenune:

14.1

MNPpEACTaBIATL PE3YJIbTAThl OKCIICPUMCHTA B (bOpMC BBIBOIOB,
J0Ka3aTCIbCTB, I‘pa(l)I/IKOB u Ta6JII/ILI U BBIABJIATH OMIIMPUYCCKHC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIIMBATh CBA3U MCIKAY PCAJIbHO Ha6J'IIO,I[aeMBIMI/I XUMHNYCCKNMHU




SABJICHUSAMU U ITPOLECCCaMH, IMTPOUCXOAAINMU B MaKpO- 1 MUKPOMUPCE,

00BACHATH IIPUYKUHBI MHOFOO6paBI/I$I BCIICCTB




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

HepBOHa‘laHBHHC XUMHNYCCKUC ITOHATHA

1.1

YucThle BelecTBa U CMECH. Crioco05b1 pasaciIiCHus cMmeceit

1.2

ATOMBI WH MOJICKYJIBI. Xumuaeckrue d3neMeHThl. CHMBOJBI  XHMHYCECKHX

9JICMCHTOB. HpOCTHe " CI0KHBIC BECIICCTBA.

1.3

Xumnueckas popmyna. BaleHTHOCTP aTOMOB XUMUYECKHX 3JIeMeHTOB. CTeneHb

OKHUCICHUA

1.4

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCUTENBbHAsd aTOMHAas Macca.
OtHocHTENIbHAS MOJICKYJIsApHAasA Macca. MaccoBast g0 XMMHUYECKOTO 3JIeMEHTa

B COCIUMHCHNUU

1.5

KomnvectBo BemectBa. Moab. MousipHas macca. MoOJSpHBI 00BEM Ta30B.

BzanMocBs3n KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CIUHUI] BEIICCTBA

1.6

du3pdyeckre M XUMHUYECKHE SBICHUSA. XHMHUECKas pcakuusa u eé IMIPU3HAKH.

3aKoH COXpaHCHHA MACChI BEHICCTB. XHUMHUYECKHE YpaBHCHHUA

HepI/IO,I[I/I‘ICCKI/Iﬁ 3aKOH 1 HepI/IOI[I/I‘leCKaﬂ CHUCTEMA XMMHUYCCKUX JJICMCHTOB HI/I

MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. [lepuoanueckas cucteMa XUMMUYECKUX di1eMeHTOB [[.1.
Mengeneesa. Ilepuonsl n rpynnsl. @U3HYECKUN CMBICH NOPSIKOBOTO HOMEDA,

HOMCPOB IICPpUOJa U I'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aromHbIx snep. M3otomel. Dnextponsl. CTpoeHue
JIEKTPOHHBIX  000/104eK aToMOB IHepBbIX 20 XHUMHUYECKUX 3JIEMEHTOB

[Tepnonnueckoii cucrems! 1.11. Menneneena
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BaKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHUYECKHX 3JICMCHTOB IEPBLIX TpéX
nepuoaoB, Kajusd, KaJlbIous (paz[I/cha dTOMOB, OJJICKTPOOTPHULATCIbHOCTH,
MCTAINIMYCCKUX W  HCMCTAJNIMYCCKHX CBOfICTB) n #nx COG[[I/IHGHI/If/'I B
COOTBCTCTBHMHN C IIOJTOXKXCHHUEM OJICMCHTOB B HepHOHquCKOﬁ CHUCTEMC H

CTPOCHUCM HUX AaTOMOB

Crtpoenue BemecTBa

3.1

Xumuueckass cBsi3b. KoBaneHTHas (MOJdsipHAasi W HEMOJSIPHAs)  CBA3b.

9HeKTpOOTpI/IHaTeHBHOCTI> XUMHNYCCKHUX JJICMCHTOB. Honnas CBA3b.




Merannuueckas cBSI3b

3.2

Tunsl KpUCTAIUIMUECKUX pemETOK (aTOMHas, MOHHAsA, METaJUIMYecKas),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJJIMYECKOM PEIIETKM U BHJIA

XUMHUYECKOU CBI3U

Baxwuelimme mnpeacTaBuTeNM HEOPraHMYECKHX BemecTB. Hemeramnsl U ux

coeJIMHEHMs. MeTalbl U UX COeTUHEHUS

4.1

Knaccupukanuss ¥ HOMEHKIIATypa HEOPTaHWYCCKUX COCIWHCHUN: OKCHJIOB
(comeobpazyrommue: OCHOBHBIE, KHUCJIOTHBIE, amQoTepHBIC) U
HecoJieoOpas3ylolye; OCHOBaHWH (IIENOYM W HEpacTBOPHMBIE OCHOBAHHSA);
KUCIIOT  (KUCIOpOAcOAepKamue U OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

4.2

@u3nyeckue W XUMMHYECKHE CBOMCTBA MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

duznueckne W XHUMHYCCKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHUA,
HaTpusd, Kajlusd, Marovud W KaJblUsdA, aJIFOMUHHA, KCIIC3a. aﬂeKTpOXI/IMI/I“ICCKI/Iﬁ

A HAIPSKEHUN METAJUIOB

4.4

dusznuecknue U XHUMHUYECKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB!

XJIOpoBOaAOpPOaa, CECPOBOJAOPOaAA, aMMHAKa

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBAa OKCUIOB HeMeTamwioB: cepbl (IV, VI),
aszota(Il, IV, V), docdopa(lll, V), yruepona(ll, IV), kpemuaus(IV). Ilonyuenue

OKCHJOB HEMCTAJIJIOB

4.6

Xumnueckue cBorcTBa OKcuaoB: MetaiwioB IA—IIIA rpynm, nunka, mequ(Il) u

xenesa(ll, II). [TonyyeHne oKCUI0B METAILIIOB

4.7

XYMUYECKHEe CBOWCTBA OCHOBAHUN M aM(OTEPHBIX TMAPOKCHAOB (Ha MpuMepe
TUAPOKCHJIOB ~QJIIOMUHUA, JKele3a, 1uHKa). [lomyyeHue oOcHOBaHUU U

aM(OTEPHBIX TUAPOKCH]IOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOJOPOAHOW, CEPOBOIOPOIHOM,
CEpHHUCTOM, CepHOM, a30THOH, (ochopHOH, KpeMHHUEBOW, yronbHOU. OcoOble
XUMUYECKHE CBOMCTBA KOHILICHTPUPOBAHHOM CEpPHOM W a30THOM KHUCIOT.

[Tonyyenue kucior

4.9

OO61mue xuMuyecKkue cBoicTBa cpeHux conel. [lomyuenue coneit

4.10

[Monyyenue, coOupaHue, pacrmo3HaBaHWE BOJOPOJA, KHCIOPOIa, aMMHaKa,

YIJICKHUCIIOrO I'a3a B J'Ia60paTOpI/II/I

4.11

HonyquHe aMMMakKa, CCpHOfI W a30THOM KHCJIOT B IIPOMBIIIJIICHHOCTH. O6H.II/IC




CIOCOOBI TOTYYECHUS] METAJLJIOB

4.12

I'enermueckas cBI3b MCKAY Ki1aCCaMU HCOPTraHUYCCKUX COG[[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

KﬂaCCH(bHKaHHH XUMHNYCCKUX peaKHI/Iﬁ IO pa3JIMYHbIM IIPpHU3HAKaAM: 110 YUCITY U
COCTaBy Y4YaCTBYHOIIUMX B PpCAKOHUU BCUICCTB, 110 TCIIOBOMY 3(1)(1)CKTy, 8(0)

W3MCHCHHIO CTCIICHEH OKHMCICHUS XUMUUCCKUX DJIEMCHTOB

5.2

TemnoBoit 3¢ hekT XMMHUUEeCKOl peakinu, TePMOXUMUYECKUE YpaBHEHHUS. DK30-

U SOHIOTCPMHUYCCKHEC PCAKIIUU. TepMOXI/IMI/I‘leCKI/IC YpaBHCHHUA
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OKHCIUTENTBHOBOCCTAHOBUTENbHbBIE peakiuu. OKHUCIUTENN U BOCCTAaHOBUTEIU.
[Ipoueccel  OKHCIIEHHSS U BOCCTAHOBJIEHUSA.  OJIGKTPOHHBIA  OayiaHc

OKHCJIUTEILHOBOCCTAHOBUTEIIHLHOM pCaKnuu

5.4

Teopust AMEKTPOIUTUYECKON auccoranui. KaTtuoHbl, aHUOHBI. DIEKTPOIHUTHI U

HEOJICKTPOJIUTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTEI. CreneHb Jucconuanunum

5.5

Peakuiuu moHHOTO obMeHa. YciioBus IIPOTCKAHUA peaKHI/Iﬁ HMOHHOTI'O O6M6Ha,

IIOJIHBIC U COKpaI_I_IéHHLIe HOHHBIC YPABHCHUS peaKHI/Iﬁ

XHUMHS U OKpYyKarolas cpena

6.1

BemectBa u Marepuanbl B IIOBCEIHEBHOM JKM3HM 4elloBeKa. be3zonacHoe
UCTIOJIb30BaHUE BEUIECTB W XMMHUYECKHUX peakiuii B jabopatopud M OBITY.

HepBaﬂ IIoMOIIb IIPpU XUMHUYICCKHUX OKOI'aX U OTPABJICHUAX

6.2

XUMHYECKOE  3arpsi3HEHHE  OKpyXKaromed cpeipl  (KUCIOTHBIE  JIOXK[IH,
3arpsi3HEHUE IIOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €ro IMPEAOTBPAIICHUS
[IpenenbHast nmomyctumasi koHueHtpanusi BemiectB (IIJIK). Pomnp xumuu B
PEIICHUH DKOJOTHYECKUX IMpoOJieM. YCHIeHHE NapHUKOBOTO Jddekra,

pa3pyuI€Hue 030HOBOI'O CJI0

6.3

[Ipumenenne cepsl, a3zora, docdopa, yriaepoaa, KpeMHUS U UX COCIUHECHUU B
OBITY, MEIMIIMHE, TPOMBIILICHHOCTH M CEIIbCKOM Xo3siicTBe. [IpumeHeHue
METAJIJIOB M CIJIaBOB (CTajb, YYyryH, [IIOPATIOMUHHI, OpoH3a) B OBITY U
HPOMBIIIJICHHOCTH UX COeAMHECHUH. [IoHITHE O KOPPO3HH METAIOB, OCHOBHBIC

CIIOCOOBI 3allIUTBI UX OT KOPPO3HUU

6.4

[IpupogHble UCTOYHUKH YTIEBOJOPOJOB (yrojib, HPUPOAHBIN Ta3, HePTH),

IPOIYKTHI X NepepaboTku (OeH3HH), X POJb B OBITY U MPOMBIILIEHHOCTH

6.5

[lepBoHavanbHble TOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COETUHEHHSIX
yriepoaa (MeTaH, 3TaH, 3TWIEH, alleTUIIEH, ITAHOJI, TJIMLEPUH, YKCYCHas! KUCIIOTA).

ITonsTre 0 OMOJIOrMYECKH BayKHBIX BCIICCTBAX: KUPaAX, 6en1<ax, YIJieBOoAax — U UX




POJIA B JKU3HU YCTIOBCKA

7 Pacuérni:
7.1 1o popMyJiaM XUMHYECKUX COeAMHEHUN
7.2 Macchl (MaccoBOil) 10K pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XMMHYECKUM YPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

lNadpuensan O.C., Octpoymos U.T"., CnagkoB C.A. Xumus. ba3oblii ypoBenb. 8 kinacc. M.:
[Ipocsemenue 2024
lNadpuensan O.C., Octpoymos U.T"., CnagkoB C.A. Xumus. ba3oblii ypoBenb. 9 kinacc. M.:
[Ipoceemenue 2024

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

«Poccuiickas anekTpoHHas wkona» (resh.edu.ru) — coaep>xuT 3agaun, TemMaTmyeckme
KypCbl, BUAEOYPOKMU.

«fKnacc» (yaklass.ru) — Bngeomartepmanbl 1 TpeHaxepbl 419 LWKOJbHNKOB.

«Yuun.py» (uchi.ru) — MHTEPaKTUBHbIE YPOKWN 1 YMPaXKHEHUS.

«JlabopaTopus NPOEKTOB» AN MPOEKTHOW AeATENbHOCTU LWKOJAbHUKOB.
«[lomallHme 3agaHuA» A4 aBTOMaTM3au My Bblfaun U NPOBEPKM 3ajaHNN.
Mnatpopma «A caam EMN2» ana NnoAroToBKM K 3K3aMeHaM.

MNpodopureHTauMoHHbIM nopTan «bunet B byayuiee».
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